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Tug economic botany of the Himdlayan districts of these provin-
Arrangement of the 008 actual and potential, opens out such a
subject. wide field for investigation that it would be
impossible to do more than review the information that we possess.
The materials are to be found scattered over numerous memoirs,
articles, reports, and notes, and are as practically inaccessible to the
general public as if they had mever been collected. The form of
this chapter will, therefore, be more that of a suggestive classified
list than of a treatise, which would, in the first place, be more than
could be usefully prepared by one person ; and, in the second
place, will come more fitly into the general review of the economic
products that is about to be undertaken by the Department of Agri-
culture in these provinces.! For the more orderly arrangement of
our subject, we shall divide the useful products of the vegetable
kingdom into the following classes:--
I.— Vegetable substances used as food by men and animals.

a. Cultivated food-grains, d. Greens,
b. Coltivated vegetables. e. TFruoitz, cultivated and wild.
¢, Spices and condiments. J. TUncultivated products used as food.

IT.— Vegetable substances used in pharmacy.

a. Dmgs. | & XNarcotics and spirits.

1 Progress has been made in this direction by the publication of my “ Notes
on the Economie Products of the North-Western Provinces.” Part I, on * Gums
and gum-resing ;' Part IL, on ° Economic Mineralogy 3° Part IIT, issued by
the Department of Agriculture, contains, ' Tans and Dyes ;" Part IV, * Cultivat-
ed food-grains’ ; Part V,, * Gourds : vegetables : condiments and nnenltivated
products nsed as food.” The remainder are under preparation and will comprise
¢ Drugs, * Fibres,' * Woods, and * Narcotics.'
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ITT.— Vegetable substances used in manufactures,

a. Dil-geeds, ¢. Gums and gum-resins,
b, Tans and dyes. . Fibres. :
e, Woods.
IV .—S8pecial subjects.
a. Forest history. e. Rhea experiments.
b, Tea cultivation, d. Bericulture,

¢,  Miscellaneous.
I.-—rVEGETﬁ.ELE BUBBTANCES USED AS FOOD BY MEN AND ANIMALS. -

The population of the Himalayan districts is essentially Hindu,
and consequently the vegetable kingdom
affords most of the substances used as food
by the people. Few of the hill-men, even amongst those who have
had much communication with the plains, have any prejudice in
regard to eating animal food. The majority partake of the flesh of
kids, short-tailed sheep, and young male buffaloes at festivals and
marriages, and whenever sacrifices are offered to the consort of
Siva. With but few exceptions all eat the flesh of deer, pheasants,
and partridges, but not of jungle fowl ; whilst in Garhwil, all, inelud-
ing Brahmans, eat the flesh of the wild pig. The servile classes
(Doms, &e.) eat meat of all kinds whenever they can get it, even of
animals killed by wild beasts or which have died from disease, and
in their habits ditfer little from the Chamdrs of the plains. Uncul-
tivated products are used as food chiefly by the inhabitants of the
Jungly tract lying along the foot of the hills and along the banks
of the Kili, and, in times of scarcity, by the people of the upper
Paitis. At all times, however, the young leaves of nettles, of
several species of ferns, sorrel, and the like, are used as a spinach
by all classes. An examination of the list of cultivated products
use das food will show that the greater portionbelong to the great
natural orders Graminew or grasses, Leguminose or pulses, and
Cucurbitacee or gourds. The two former afford life-supporting
substances abounding in albuminons matters and those capable of
repairing tissues accompanied with starch, gum, and sugar in
such proportion as to support respiration and promote animal
heat. They also provide the inorganic substances necessary to kecp
the circulation in a healthy state and to renew the solid frame-work
of our bodies. Of these two orders the Graminee or grasses is the
more important, containing as it does wheat, barley, rice, millets,
89

Food of the people.
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maize, and sugarcane, which enter so largely into the food-resources
not only of this country but of every country in the universe. To
the Leguminose belong peas, beans, lentils, and gram. The gourds
and cultivated vegetables are eaten more as a relish or to eke out
a seanty supply of food-grain than as a sole food resource, and
then only at certain seasons when their abundance and cheapness
render them a favourite. The same may be said of fruits, culti-
vated and wild, and of the wild plants collected for food.

There are three forms of nitrogenous substances common to both
Analysis of the food- animal and vegetable organizations distin-
graine. guished by the names albumen, fibrine, and
caseine ; and it has been found that, when introduced into a living
organism, each of these is capable of being converted into the other.!
The principal ingredients of the blood of animals is found to be fibrine
and albumen, and these substances contain, besides the carbon, hydro-
gen, and oxygen found in farinaceous products, such as the cereals,
nitrogen, sulphur, and phosphoras, which abound in the pulses.
These elements are also found in all parts of the animal organism
except water and fat. It follows, therefore, that nutritions food must
possess both albuminous and nitrogenous ingredients. The former
are composed of carbon, hydrogen, and oxygen; the hydrogen and
oxygen being in proportion to form water, thus leaving the carbon
wholly unoxidised ; or if we sappose the oxygen to be divided
between the carbon and hydrogen, a surplus of carbon and hydrogen
that is nnoxidised remains. We are now speaking of what takes
place after the food has been taken into the body and there submit-
ted to assimilation. From the moment an animal is born until it
dies oxygen is taken into its body through the skin and lungs, and
given out again by the same channels in the form of compounds of
carbon and hydrogen, or, in other words, as the vapour of water and
carbonic acid. The latter is derived from the food eaten ; for, when
an animal iz unable to take food, so long as it lives, it continues to
inspire oxygen and give out compeunds of carbon and hydrogen,
which it obtains from the waste of the tissuesof its own body. In fact
death ensues from the action of the inspired oxygen, on account of its
powerful affinity for carbon and hydrogen. When the animal has
no longer superfluous carbon and hydrogen capable of combining

! Based on the rescarches of Professor Mayer.
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with oxygen, it seizes on the éarbon and hydrogen of the animal’s
own body ; and, in the first instance, on the fat, which is almost all
carbon and hydrogen, in order to satisfy the oxygen absorbed in the
circulation, which afterwards goes off’ as carbonic acid in water.
From the above it will be seen that food containing a surplus of
carbon and hydrogen is necessary to an animal in order to support,
respiration without destroying its strueture. But, besides defending
the animal tissues and other parts from the action of oxygen, food
maintaing animal heat ; for, whenever oxygen combines with a com=
bustible, heat is developed ; and that this does not depend on outward
influences is shown by the fact that the heatof the body is the same
in the tropies and in cold countries.

There are thus two great uses to which food is adapted by its
composition—the nitrogenous to renew the blood and the non-nitro-
genous to support respiration and maintain animal heat. DBut
besides these there are other ingredients in food, the salts, such as
iron, phosphate of lime, chloride of sodium with other salts of sodi-
um, potash and magnesia, which occur also in the blood and bones,
nails and hair. The following analyses of the principal cultivated
food-grains are intended to show separately the quantity of these
three principal ingredients present in each class of grain, and in
doing so its comparative value as a food resource. A study of the
tables will corroborate in most cases the empirical verdiet on the
value of each grain formed by the natives of these provinces, and
give a scientific basis to their estimates, which would otherwise
appear to be based on arbitrary data arising from their habits of life.
The first series refer to the cereals, the second to the pulses, and the
third to other vegetable products. We shall first, however, give
Liebig's analysis of the three forms of nitrogenous substances found
in animal and vegetable organisms for comparative purposes, and

then Professor Mayer’s ultimate analysis of the various food-grains.
Analysis of

Albnmen. | Caseine. Fibrine.
Sulphur o - et — 1-30 09 1-0
G"rhm Buw aww CLL] e Habi "*ﬁ'ﬁ 53“2
Nitrogen ... o 2 e 15-560 g 17-2
Hfdmgﬁﬂ aRw - (L] LA 7-1‘;' T.l E'!}
B',ED L LT (L] e 22'5; 1 Eg.ﬁ 2 ! 'T

10000 | 10000 100-00
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Results of analysis A.

These are arranged in percentages so as to show the composition
of the different substances existing in each vegetable product
examined with their separate uses as life-sustaining compounds.

Nitro- | 0% | Ino

gFonons nie in-

Names of products. ingredi- I-?'j‘;';f:ﬁ:' gredi-

ents, enta ents,

CEREALS.
Triticum vulgare, wheat, gehiin, B, i 1445 83-15 2-40
Ditto, H. ¥ S 19-15 7977 070
Hordeum hexastichon, barley, jao, H. e re 14-72 84-80 284
Oryza sativa, rice, dhdm, M. ... v aes 908 | 8908 | 047
Dittﬂ, I'L s aam T W ?'dﬂ 9160 u'aﬁ
Fea Mﬂyﬁ, mﬂ.i.EE, ﬂ‘lmi, ]].. e e wen 1466 B*‘EE 1-92
RJ"EF B. en wun . Bae 10-70 8760 2:30
DU‘., H. e T 1] W 1182 8565 1-33
Penicillaria apicata, millet, bdjra, M. ... oo | 1392 | B3-27T | 073
Eleusine Corocans, mandua, M. ser 18:12 80-25 1403
Avena sativa, oats, jai, B, 13-93 82:07 4-00
Dittﬂl ]L T o wew wen 1524 Bﬂ'ﬂﬁ 326
Sorghum vulgare, jodr, M. " e e | 1563 | 8367 | 126
PULsEs.
Ervum Lens, lentils, masir, H, = s a0-46 6506 | 260
Pisum sativum, peas, mattar, B, . e | 2652 | 7038 | 310
Ditto, H. 2802 | 6731 | 3418
Phaseolus valgaris, bean, sem, 11, P o 2864 66°T0 438
OTHER YEGETABLE PRODUCTS.

Solanum fuberosum, potato, dlu, B, s Wi 9-50 8650 400
Dittﬂl H, ar wan ww 996 B6-36 361
EBrassica Liapa, turnip, shalgam, B, o 1070 | 8170 | 760
Ditto, . - we | 1262 | 8133 | 702

Beta vulgaris, beet, chauhandar, B, — wo | 1070 | 8300 | 530
B Dittﬂl H.. . oy e - ]5'30 TH‘IB “ ":3
: aucrru Careota, carrot, gdjar, H. e o 1066 84-59 577
rassica Napus, colza, I, - i 9-24 0032 401

In the above table M. denotes an ana
Boussingault in his® Bconomie Rurale; * and I

Mag., November, 1846, p. 365.

ij’ﬂis by Professor Mayer ; B. by M.
. by Mr, Horsford in L. E. D., Phil.
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Results of analysis .

Here the arrangement iz in percentages so as to show the
ultimate composition of each product examined, without reference
to the different compounds existing in them or their uses as life-

E.nstaining cumpuunds —

677

& :
Names of produocts, = % G E;.
e I B
o ] - -
CEREALS,
Triticum vulgare, wheat, B, . |46°10 | 510 | 4350 | 2.30 | 2-40
Ditto, Eiy, s e | 45769 | 676 | 4328 | 300 | o070
Hurdeum hexastichom, barley, H. ... 45°50 | 689 | 44.68 | 2534 | 2:84
Oryza sativa, rice, M. ... 41°87 | 085 | 46°10 | 143 | 047
Ditto, I, - o o | 4481 | 653 | 4662 | 1-16 | 036
Zea Mays, maize, H. .., e | 4504 | 660 | 4462 [ 2114 | 086
Bie. B v | 46°20 | 560 | 4420 | 170 | 2-30
Do, H ... . | 4437 | 6656 | 4455 187 | 138
Penicillaria spicata, bijra, M, ... we | 4448 643 [4200] 270 | 073
Llensine Corocana, mandua, M. ... o 4864 | 610 | 43-77 | 2:86 | 103
Avena sativa, oats, B, ... vas wee | BOTO | 640 [ 3670 | 220 | 400
Ditto, H. s |46°50 | 664 | 4559 | 289 | 326
Sorghum vulgare, jodr, M. i wee | 45769 | 624 | 44-82 | 245 | 126
Punses,
Ervum Lens, lentils, .., i wi | 40°35 | 675 | 38-50 | 497 | 2:60
Pisum sativum, peas, B. oo | 4650 | 620 | 4000 | 420 | 3-20
Ditto,  H. w | 4512 | 673 |38.02 | 442 | 318
Phaseolus valgaris, beans, H, . e | 4507 | 663 |3003 | 447 | 438
OTHER VEGETABLE PRODUCTS.
Solanum tuberosum, potato, B. ... ses | 4400 | 580 | 4470 | 150 | 4-00
Ditto,  H. e | 4886 | 600 | 4479 | 156 | 361
Brassica Rapa, tarnip, B. e | 42490 ¢ 550 | 42-80 | 150 | 7-60
Ditto, H. S oh oo | 43718 | 5-68 | 42-98 | 198 | 7-02
Beta valgaris, beet, B.... o |42:80 | 580 [ 4340 | 1-70 | €30
Ditto, H 40-08 | 572 | 3937 | 243 | 843
Dawcus Carota, carrot, H, e - (4334 | 622 | 4390 | 167 | 597
Brassica Napus, colza, H, e | 45°32 | @01 | 4668 | 145 | 401

— -
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The results of the preceding tables are supported by a farther
examination of the pulses grown in these provinces. The following
table gives the average result of an analysis of several samples of
each product taken from ¢ Panjab Products,” 1., 243 :—

=

EC& bonaceons
Nitrogenous | 3 Fatty or oily
Names of products. i or starchy
ingredients. lingmdicnln. matter.
In 100 parts : varies in specimens from
different parts of India.
Cicer arietinum, gram, channg w | 1805 21-28] 60°11 6362 411 405
Ervum Leng, lentils, masir ... we | 24:57 26-18| 50-34 59-96| 100 192
IA’I'A_H'PH.‘ EUIEUHS" lildri (Cﬂiﬂuttﬂr sPE'Ei' 31'50’ wen 54-26 ans U‘HE‘ 1
MmE ).
Pisum sativem, peas, matlar ... ... | 21°80 25-20 5838 6219 110 1-12
Phaseolus aconitifolius, moth (Calcutta spe- | 23-80 ... 60-T8 . 06 v
cimen).
Phaseolus Mungo, ming we | 28-34 24°70{ 59-38 6036 111 148
P. var. radiatus, wrd (Bombay speci= | 2343 ... 6216 . 146 wee
men).
Vigna Catjang, lobiye (Bombay speci- | 2400 ... 902 ... 1°41 e
mend.
Dalichos b florus, gahat e we | 2303 23+47| 61402 6185 076 087
= Lablah, shimi wor e | 22-45 24-55| 6052 6081 081 2-15
Cajonus indicus, arhar ik v | 1983 20-38) 61-90 64-32] 1-32 186
Glyeine Soja, bhat wee v | 8774 41-54| 2954 31-08] 12'31 1890
Cyamopsis psoralioides, gawdr (Plna spe- | 2080 ... 58-89 ... 140 ..
cimen).
I

From an inspection of the preceding tables it will be seen that
the pulses abound in nitrogenous elements so efficient in repairing
the tissues, and next to them the cereals. A comparison with the
analysis of the constituents of the blood will show that the composi-
tion of both is almost identical, and will also explain why experience
has tanght the natives of these provinces to mix together in their
food, in certain proportions, cereals and pulses, the one supplying
what the other is wanting in. Thus the flour of gram and peas is
mixed with that of the cereals and especially with millet flour.
Pulse bread is very seldom eaten alone, and then only locally and for
gome special reason.

The millets and the coarser pulses form the staple food of the
hill population. Amongst the former the mandua, janghora, koni,
china, and mdna, and amongst the latter the gakat, bhat, and rains.
The mandwa is either made into bread or into a porridge called bdr,
and the elina and koni are also made into bread or boiled whole and
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eaten as rice. When travelling, the lower classes live chiefly on
satu, the meal of parched barley, which only requires the addition of
a little water to prepare it for eating. The following remarks of
Traill still hold good :—

“ Rice forms the favourite food of all those who can afford to pur-
chase it. Wheat is only in partial consumption, chiefly on oceasions
of entertainments at marriages, &e., when the peculiar scruples of
Hindus prevent the use of rice, Vegetables of all kinds, both cul-
tured and wild, are objects of universal consumption ; among the
latter description, not already noticed, may be mentioned the neitle,
fern, tulip, mali, &c., of which the shoots, root, and bean, respec-
tively, are eaten: the list of herbs, roots, and leaves, considered ed-
ble by the natives, is endless 3 indeed, from their indiserimination
in this respect, fatal cases of poisoning sometimes occur. During the
periodical residence of the agricultural classes in the Bhibar their
principal food is the “ guiya,” or sweet potato, boiled and eaten with
buttermilk. Animal food is in much request among all classes ;
with the exception of those animals the use of which as food is
prohibited by their religion, and excepting also reptiles of all deserip-
tions and carrion birds or beasts, every sort of animal is converted
to food in some part or other of the hills: by the southern Garh-
walis rats and mice are considered as dainties. The favourite flesh
is that of the goat, or of the sheep, where bred: against the sheep
of the plains an universal prejudice exists, its long tail rendering
it, in the eye of the highlander, a species of dog. No scruple as
to the mode of decease exists, and animals dying a natural death
from disease, or other cause, are eaten by the Hindus as well as by
the Doms.”

Stewart also in his interesting report on the food of the people
of the Bijnor distriet, which lies at the foot of the Garhwal hills,
notices many points which have an interesting bearing on the
lessons learned by experience as to the dietetical value and effect
of each food-grain. He writes :(—

“The prices of the various staple crops would appear to have
a greater effect on the relative quantities of those consumed at
different periods of the year than opinions connected with their
wholesomeness, &e.  Still, the latter consideration has its weight in
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determining the choice of certain kinds of food at certain seasons.
Thus, in the cold weather, much more bdjra, which is considered
“ heating,” is consumed, with a large proportion of salt and spices,
than at any other time ; and in that season generally, one meal a
day, at least, consists of pulse with rice in the form of khfjri. Ba-
ghar, or rice made into meal with its inner husk, is also a favourite
kind of food in the cold weather. In the hot season, again, rice is
the cereal most used, and this accords with the fact that its com-
parative consumption is found gradually to increase towards Cal-
cutta, and to decrease towards Afghinistin, so that in the Upper
Panjib it constitutes a very small proportion of the food of the
people, and wheat and maize are very much used. In the rainy
season more wheat appears to be eaten than at any other time of
the year, very often in the form of gochni bread, with about one
part in four of pulse-meal. The labourer, if not in straits, always
has two meals a day, the fullest heing the morning one, at 6 to
8 A, before he begins, or during an interval of, his work ;
the evening one, after the day’s labour is finished : but, of course, the
change of the seasons, the weather, and the nature and place of his
work, cause considerable variation in this respect.

“The staple of food of the labouring classes in this as in most
other countries consists of one or other of the cereals, here generally
combined with a considerable amount of pulse. From very many
enquiries the average consumption of adult labourers, male and
female, appears to be about ten or twelve chhattdks (20to 24 0z.) a
day of meal, or rice, with about two chhattdlks (4 0z.) of pulse. The
average weight of the adult males admitted into Bijnor jail in six
months was—Hindus, one maund and ten seers (1001b.), and Musal-
mans, one maund and eight seers (961b.); and since this may be
assumed as a tolerably close approximation to the average weight
of the adult male inhabitants of the distriet, the above quantity of
food seems liberal when compared with the amount whicl; has heen
found to support healthy persons in Europe, where the average
weight of individuals is probably considerably higher than here,
Less invariable (than pulse) but still very frequent concomitarte ¢ £
the bread or rice consumed are greens and tarkdri of gourds and
other vegetables, and, in the season, one or two kinds of fruits,



OF THE NORTH-WESTERN PROVINCES. GR1

especially the mango. These not only have their uses in supplying
fresh vegetable juices to the economy, but also add to and vary the
sapid elements of the food, and thus, besides satisfying the natural
craving for flavour, they also aid in stimulating the process of diges-
tion, althongh, both theoretically and practically, an excessive amount
of such food taken habitually is deleterious. A more constant error
of the labourer is that of making his cakes too thick and under-
cooking them. The reasons for this practice are, that it saves
trouble, time, and fire, and produces the feeling of satiety with
a smaller quantity. It is barely necessary to observe that the
practice is calculated to injure digestion seriously (and in native
regiments I have very often found that it materially inter-
fered with convalescence from certain diseases of the alimentary
canal). Hill men eat greedily all kinds of fruits, both cultivated
and wild, and very rarely allow either to ripen thoroughly. The
number of wild fruits and berries is very large, and the supply lasts
from April to October, forming a welcome, though not perhaps
always a healthy addition to their food.

“The average quantity of animal fibrine consumed by the labourer
must be very small indeed, as meat is but rarely eaten by him, and
then generally only in quantity sufficient to constitute a relish to
his ordinary vegetable diet. The place of the oleaginous element
which is, among meat-eating nations, mostly derived from flesh, is
here filled by the very large amount of animal and vegetable oils
consumed in various ways, especially as adjuncts in cooking vege-
tables, &ec., and in the protei-form sweetmeats. The amount of
spices taken is also large, and is probably, to some extent, necessitated
i}y the rarity of the stimulus of meat, and by the considerable pro-
portion generally borne by erude vegetables to the other articles of
food. Sugar likewise is used in larger quantity than in temperate
climates, but I should think not more than, if so much as, is used
in other countries where the sugarcane is cultivated.”

Dr. Forbes Watson has published a most useful table, show-
ing the properties of nitrogenous substances
which can be combined to the hest advantage
with carbonaceouns ones; that is, of pulses to be combined with cereals

arrowroot, sago, millets, and the like. By a simple formula we can
86

Walson's formula,
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find out the quantity of a pulse that should be added to a carbona-
ceous substance, provided only we know from previous analysis the
amount of carbonaceous and nitrogenous matter in each, from which
we can deduce the proportions eof carbonaceous to nitrogenous in
each, representing nitrogenous as unity.

Then, to find the quantity of one substance to be added to the
other, we have this formula :—

Let the proportion of nitrogenous to earbonaceous in the given
substance be i : 1. Let the proportion of nitrogenous to carbona-
ceous in the substance required to be added be n : 1.

Then the standard proportion or best possible combination
(which is 6 carb.: 1 nit.:)=p: 1. Let the number of parts in the
given substance be @, and the number required to be added be z,
then—

sy {m (24D (4 D=pla+ ) m+D) 1,
(p=n) (m41)

Or simplified, 2= %‘i’%_._m a. This will be clear from
- m

an example.  Let it be required to know what proportion of a pulse,
say gram, should be added to a hundred parts of arrowroot to give
the best combination. By analysis we know that the proportion of
carbonaceous to nitrogenous in arrowroot is 1655 : 1, and in gram
is 38 : 1: then in the formula s will be represented by 1655 ; n
by 8:8; p by (the standard known) 6, and a by 100 : so

(1655 =6) (3841) 76560
&= 1 “(6=38) (1655+1) } 100= { 36505 } 100=2-09 x
100 =209-0=the number of parts required ; that is, that 209 parts

of gram to 100 parts of arrowroot makes the best combination.
This formula is of great value in settling jail and hospital dietaries.

A —CULTIVATED FOOD-GRAINS.,

The cultivated crops are divided into those of the rabi or sown
in the autumn and reaped in the spring and
those of the kkarif or chawmds, sown in the
summer and reaped in autumn, exactly as in the plains, for the

! A hotanieal description of each of these plants will be found in my * Notee

on the Economic Products of the Nortk-Western Provinces,” Part 1V.,, Allahabad,
.lHH I-I

Cultivated food-grains.}
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AMARANTACE.E Ok AMARANTHS,
Amaranthus framentaceous, Buch,—ehua.
N candatus, Moy.—keddri ohua,
5 Blitum, Linn,—echamli,

PoLYGONACE.E.
Fagopyrum esculentum, Maench., buekwheat—ogal, palri.
" tataricwm, Gertn,, buckwheat—phdapar,

CEREALS.

Triticum vulgare, Linn.—Whea t, and Hordeam hexastichor,
Linn.—Barley. There are four recognized varieties of wheat :—
(1) gehdin safed or white wheat ; (2), ddiid-khdni or ddwa, a white
awnless variety grown in large quantities in the Kosi valley near
Somesar ; (3), daulat-khdni and {4) lil-gelsin, tinga or Jusher, the
bearded varieties. Wheat is called generically Fanak or gehiin,
and by the Bhotiyas ndphal. The flour is known as dta or
kawnik.

There are also several varieties of barley known generically as
Jau ; a short-awned variety is called rena. When barley is sown
and reaped together with wheat, the mixed grain is
and with gram or peas or lentils, it is
these cases the grains

called gojai ;
known as bijra. In both
are grown together and cooked and caten
as one. Mixed wheat and gram is called gockni below the hills.

Wheat and barley usually follow rice in the same fields. These
are prepared in Asauj ﬁSeptemher—Dctnher} by ploughing and clean-

ing, and, when practicable, they are irrigated by turning into theny

a stream from some river. The irrigated fields are sown in October-
November and the uplands in Nov

ember-December. The seed is
sown in farrows (siya), which are again covered in by the plough,

whilst the clods are broken by the dalaya and again smoothed by a

heavy flat wooden log (maya) drawn by oxen and kept steady by a
man standing on it. Barley ripens in March-April and wheat a
month later, and yield about tenfold the seed sown. Boih are
cut in the middle of the stalk with a sickle and tied in sheaves
(dntha) and stacked near the homestead to dry. When dry, the
sheaves are unbound and threshed out by a flat wooden board with
ashort handle known as mungra. In some of the north-eastern
1 A hotanieal deseription of each

! _ _ ( species and full notes on localities, uses,
.. will ];!;: found in my * Notes on the Economig Products of the North-Western
FYrovinces,' Part IV,
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Pattis of Kumaun a primitive form of flail is used in the shape of
a long pliant stick. The chaff is used as fodder; cow-dung
ashes (khariya) are mixed with the grain when stored, to pre-
vent the attacks of insects. The variety H. giceras, mentioned
by Thomson (p. 102) as that ¢ curious, awnless, monstrous barley,’
is peculiar to the highlands of Tibet, where it is extensively culti-
vated. It ripens in August in the Pruang valley. At the same
time that wheat is sown, and often on the borders of the same fields,
mastir (Ercum Lens) and gram (Cicer arietinum) are cultivated in
quantities.

Hordeum himalayense (cwleste)— Ua=jau, the chdma of the
Bhotiyas of Darma.

This species is only grown in villages bordering on the snowy
range and at high elevations, 7-12,000 feet. The seed is sown in
first-class unirrigated land in October and ripens in May. The
average yield per acre is about fifteen loads, worth one rupee a load,
and raised at a cost of about eight rupees an acre. The produce is
consumed locally by the Bhotiyas, being esteemed much too poor a
food for the lowland folk.

Oryza sativa, Linn.—Rice. This widely-distributed grain is,
as may be supposed, the principal rain-crop
in the lowlands, and is also largely cultivated
in the hills up to 6,500 feet, where some of the most valuable varie-
ties are raised in the deep, hot valleys. It is an annual, belonging
to the natural order Graminer, having numerous culms, erect, joint-
ed, round and smooth, the leaves sheathing and long, scabrous ount-
side and the panicles terminal. The local names of the varieties are
almost endless ; the principal recognized in the Kumaon Division are
the following :—

Rice.

Do, dhesiia. mrtliiye. akdni. wiakani. b tasna,
Bdansmdfi, duda. dhaniya. badatiya.  jogydna. makarat.
Hansrij.  sizhali. B n prdisen haltumiya. ratuwa, rdjbhati.
fiajla. i, dauliya. it § et akdari. FUPASIA,
Iya. amdrasi, Reirmnli. adaraf, rasiya. haldwma.
Jamal. wifl, nanliya. M iEId., parayai, wted el ki,
Balwwa. Fraatgpreri. i kasuwwd. andi. ehankuli, gddlam.
Timiliya.  gajaliya.  wowthamuth,  gerwwa. chinabhuri, pdliya.

In the hills, the agricnltural year commences abont the middle
of February, when the land has to be prepared for the rice-crop,
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which is usually sown where mandua has been raised in the pre-
vious season. The manure from the cattle-sheds is spread over the
ground which is then plonghed and freed from stones. The terrace
walls are repaired and the roots of the mandua from the last erop
are collected and burned. In Baisakh (March-April) or Jeth,
(April-May), the land is ploughed again and the seed is sown in the
furrows, which are closed by a flat log of wood drawn along them.
When the young plants have risen to some three or four inches in
height, a large rake or harrow is drawn over the ground to remove
the weeds and thin the plants. Where water is abundant, the better
sorts of rice are sown in a highly-manured and irrigated nursery
(biknora) or seed bed. This is first flooded with water and then
ploughed until the soil becomes a semi-liquid mass. Manure is then
added and the seed is sown on the topand covered over with leaves,
especially those of the ehir, which are said to decompose easily in
water and form an excellent top-dressing manure. The young plants
are transferred (ropa) from the nurseriesby the women and children
in June-July to the open field. Themanure used is commonly the
sweepings of the eattle-pens, which are collected in regular heaps on
a place set apart for it in the field, usnally that in which the cattle
have been regularly penned (thatta), to economise the colle-tion of
their droppings. Leaves also are collected and allowed to rot in
heaps on the field, and twigs and branches of trees are burned
and the ashes made use of. The latter are usnally taken
from the village forests and cost nothing but the labour in
gathering and stacking them. When the field is a small
one, the earth is loosened and the weeds removed by a small iron
sickle (futala). In July-August the weeds are again removed,
whilst the land is kept inundated with water, and by the end of
August the poorer highland varieties are ready, and by the end
of Selstmuber or beginning of October the finer sorts grown on the
lowlands. Rice is cut from the root and stored on the field in stacks
(kanyrira) with the ears inwards. There it is left for four or five
days to dry, and after that the grain is trodden ont by cattle
on a threshing-floor paved with slates (khala) or Ejn]l]i}r by men
on mats (moshta). The stalks (puwedl) are made up in bundles
(jnila) and stored round a pole or in the fork of a tree and afford
food for cattle and bedding for the poor. The grain is taken home,
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and, after being dried on the roof of the house, is stored for use
in boxes (bhakdr) or in baskets plastered with mud or cow-dung,
called korangas or ddilas. Unhusked rice is known as dhdn in
Kumaun ; and before husking it is again dried in the sun
and then pounded in a wooden or stone mortar called an
ukhal, The pestle (musal) in use is tipped with iron, and the grain
is pounded three different times beforethe clean rice or ehdnwal is
produced. The chaft (chila) is used as fodder for cattle, and the
husk (pithi) of the third pounding, by the poor. Winnowing is
performed by a shovel-shaped basket (supa) which is held at such an
angle to the wind as allows the chaff to fly off, or the grain is placed
on the ground and the basket is used as a fan. One ndli or about
four pounds of rice-seed produces in irrigated land 35 ndlis of
unhusked or one-half that amount of husked rice, and rice-seed in
upland unirrigated land about half as much. Dry upland rice ripens
from early September ; common irrigated rice from early October
and the better irrigated sorts from the middle of October. In
Dehra Din there are three principal varieties,! the chaitru, haltyu,
and kydri or transplanted. The first, which is also known as chambu
or anjana, is sown in unirrigated land in March-April (Chait) and
is cut in August-September. Haltyu is sown a month later in
similar land and is cut in September ; it is also known as anjani
and naka. The fydri furnishes rice of the best quality ; the seeds
are sown in nurseries in April-May, and the young plants are
transferred in the following two months to wellirrigated fields,
where they are carefully weeded.  The principal varieties are the
ramjawdin and bdsmati, and these grow best in warm valleys and
along the great rivers where there is much moisture. Chdnwal
cooked in water is called bhdt, but the broken grains (kanika) when
cooked are called jaula. Khijri is a mixture of rice with wrd or
bdjra boiled together in water; and khir is rice boiled in milk.
The commoner varieties are often made into bread, and in that case
the grain is only husked once and the inner husk is left on to be
ground into flour, called baghar in Garhwal.

Zea Mays, Linn.—Indian-corn, maize ;—Bhitta, mukui (Ku-
maun) ; mungairi, jinale (Garhwil). The maize plant is grown in

1 Memoir, 22,
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small quantities in the hills for the heads which are usnally roasted
whole, and the seed is then eaten from the cob (chiichi). The seed
is sometimes ground into flour and made into bread either alone or
with the flour of moth.

Paspalum scrobiculatum, Linn; 2. fora, Willd.—Kodo,
kodra, kodram.

An annual belonging to the natural order Graminee and sub-
order Panicew, cultivated in the sub-Himélayan districts. Dr.
J. L. Stewart writes' of the Bijnor district: * Kodra is said to
produce cholera and vomiting, and I find that some authors mention
a similar phenomenon as occasionally occurring in all three presi-
dencies. The natives generally hold that with the ordinary kodra,
and undistinguishable from it, grows a kind that they call majna or
majni which produces the above effects, but it has been suggested
with greater probability that these depend on the use of the new
grain under certain conditions.” These results are, however, un-
common, as they are seldom met with, and the grain is a favourite
one for home consumption amongst the poorer classes. It is husked
with the pestle (midsal) and frequently eaten unground called
chdnwal in the Bijnor district, a term usually applied to husked
rice. P. longiflorum, the kdna of Kumaon, grows wild and its
seeds are also used as food. Roxburgh, 93 ; Drury (F. P), IIIL,
563,

Panicum miliaceum, Linn.—The china of the hills and ehfmia
sdwdn of some places, of which the gandra or gandri variety (P.
uliginoswm ?) is grown extensively in the Bhébar. It is an annual
with erect, round culms, belonging to the natural order Graminee
and the sub-order Panicew. It is cultivated in the hills up to 6,000
feet and the sub-Himdilayan tract, and is noted by Madden as
apparently wild at Hawalbagh. It is a very delicate plant, sown in
March ; it ripens in May in the Bhabar, and is grown chiefly for
immediate consumption. In the hills it is occasionally sown in
May-June up to 6,000 feet in a few villages and ripens in August.
The average outturn per acre in the hills is about 25 loads of
unthreshed grain, worth about Rs. 20, and raised at half that cost.
The seeds are white and smooth like sago, and are considered a fit

' J. Agri.-Hort., XII1., sec, 50,
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food for invalids. They are husked by the pestle and mortar, and,
like kodra, are often eaten unground under the name ehdnwal in
the Bijuor district. It is known as a tfapdlkh or ** three-fortnight ™
grain, that being the time required for its production from sowing
to cutting, and is therefore one of those allowed as food to devont
Hindus during fasts.  P. brizoides, Jacq., is occasionally cultivated
under the name bdrti for the same purpose. Hoxburgh, 104,

Oplismenus frumentaceus. Link.—the mandira and jhangora of
Kumaun, jlingarn of Garhwil, the sdman of the Bbabar, and sdwan
of the plains ; sydndk, Sanskrit.

This is a small hardy annual belonging to the natural order
Graminee and sub-order Panicere, cultivated thronghout the hills
up to 6,500 feet and in the submontane tracts. It thrives best in
soils tenacious of moisture or which receive plenty of rain, and is
sown in July and gathered in September. The ears are cut first,
and the stalks afterwards as fodder for cattle. It is also one of
the “iinpdkha™ or “three-fortnight™ grains, coming to perfec-
tion in about six weeks. It has culms erect, 2-4 feet high, panicle
erect ; spikes secured, incurved; flowers three-fold unequally pedi-
celled ; leaves large, margin hispid. - The grain is considered
heating, but when kept for four or five years loses that quality.
It is chiefly consumed by the poorer classes made into by (boiled
with milk), khuskhdb, khijri, &e. 1t is the Panicum frumentaceum
of Roxburgh, 102, (. colonus, Kth., ocenrs wild and occasionally
cultivated or rather allowed to grow under the name jangli-mandira.

Setaria italica, Kth. ; Panicum italicum, Linn. ; Pennisetum
stalicum, R. Brown.—TItalian millet. The tawni, koni of the hills,
katkni of Bijnor, and kangni of the plains.

This is an annual with culms erect, 3-7 feet high, round, smooth;
roots issuing from the lower joints ; margins of leaf hispid ; mouths
of the sheaths bearded ; spikes nodding ; spikelets scattered ; seeds
ovate ; cultivated in the hills np to 6,500 feet and in the submon-
tane tracts. In the hills it is sown with mandira or along the
edges of rice-fields for home consumption in April and gathered
in September. An unmixed field of Loawni is very uncominon.
The ears are cut off’ while the crop is standing and the stalks are
only used as bedding for cattle. As a food, natives consider it to

87
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be cool and dry, astringent and diuretic, and to be of use exter-
nally in rheumatism. When taken as the sole food it is said to be
apt to produce diarrhea. It renders beer more intoxicating, In
Madras its flour is highly estecmed for pastry. Roxburgh, 102 ;
Drury (U. P.), 338.

Penicillaria spicata, Willd.—Spiked millet— Bajra.

This millet is also occasionally grown along the foot of
the hills and in the lower walleys within the hills, but bdjra, jodr,
and maize are essentially plants of the plains proper. Roxburgh,
935.

Elensine Coracana, Gertn, ; the mandua or marwca of the hills,
kode of parts of the western hills and raghi of the south of India.
Mandua belongs to the natural order Graminew and sub-order Chio-
ridee, and has an erect culin supporting from four to six spikes,
digitate, incurvate, from one to three inches long, composed of two
rows of sessile spikelets, each consisting of from three to six
flowers. Calyx-formed of ftwo glumes : seed covered with a thin,
pellucid, membraneous aril. It is the staple autumn or chaumds
(saoniin Dehra Din) crop of the highlands (up to 8,000 feet)
between the Tons and the Sdrda, and forms the main food-resource
of the agricultural classes. It gives a larger yield than other
erops, and is said to increase in bulk when ground, qualities that
have probably led to its more general cultivation, as it is a poor
and very coarse grain. Indeed, Madden terms it “a bitter and
indigestible food.” Mandua is cultivated both in ordinary agri-
cultural land and in freshly cleared jungle. In ordinary land,
it usually follows a wheat crop which is gathered in April-May,
and the land is at onee prepared for the mandua in the same
manner as for rice. The seed is sown broadeast, and, instead of a
harrow, thie bough of a tree is drawn over the newly-sown land to
cover the grain. When the young plants have risen two or three
inches, the whole field is harrowed two or three times and the vacant
spaces are filled up from those where the plants are in excess, Seeds
of the gahat, urd, bhat, and other similar grains are then sown in the
midst of the mandua, and their produce is collectively called kdn in
Kumaun. Later on the crop is well weeded with the kiitala, and in
October-November the ears of the mandua are cut off and the kdn
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are rooted up. Afterwards the stalks (raluwa) of the mandua are cut
and tied in bundles and stacked like those of rice to serve as fodder, or
cattle are driven into the field and allowed to consume them. The
ears of the mandua arestacked (thupara) for some twenty to twenty-five
days, when they begin to ferment, and, when warm, they are spread
out and dried and are then threshed out by a flail ( saila ), or are trodden
ont by cattle. Winnowing is performed by the sipa as in the case of
rice, and the heap formed is then passed through asieve (rangra) belfore
being stored. The chaff (dhibsi) is used as fuel for cooking and its
ashes as a dye and for washing clothes. The chaft’ (nat) of the kdn is
useful for fodder. Mandua is ground into flour of a somewhat rough
and astringent taste, and made into unleavened cakes or a kind of
porridge called bdri. A spirit called ddrw is also made from it and
sells at from three to six annas per bottle. A variety called mandin
has usually 3-4 spikelets which are not inenrvate and ripen in
September.  E. indiea, the mandavi of the tract along the base of
the hills, is common in the hills and Bhabar,

The rent per bisi, which is only forty square yards less than an
acre, varies from one-fourth to one-half’ the crop, and may be set
dowii as about two rupees. The cost of ploughing and harrowing
where cattle are hired would he about two to two and-a-half rupees
per bist,and for labour whilst the erop is on the ground about the same
amount. Seed, sowing, cutting and cleaning the grain about three
rupees,! giving a total expenditure of ten rupees per bist. The aver-
age outturn is between fifteen and twenty maunds of forty seers each,
worth about one rupee a mannd. Mandua is one of the favourite
erops with squatters in the forests. Their mode of operation consists in
felling the timber and clearing patches along the ridges in autumn,
and when the timber is dry it is burned in spring, and mandua is
then sown in the ashes and lightly ploughed in or hoed in by hand.
No other labour is required beyond ronghly fencing in the patches
with the half-burned logs and watching them at night to prevent
the incursions of wild animals. The cost of production is much less
than in ordinary land, and no rent is paid, as but one crop is taken,
after which the patch lies fallow for from six to twelve vears. This

1 Sowing four annas ; seed at twelve secrs per bisi, eight to teo annas; cutting

and winnowing, for the former eight and the latter four weny, wo ld cost frow 24
to §u unns,
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the submontane tract and the Tardi. The details of manunfacture
for export do not differ from the system generally observed else-
where,

PuLses.

The pulses belong to the natural order Leguminosw or pea-tribe,
and afford a large quantity of the food-resources from the vegetable
kingdom in these provinces. Of those raised by field cultivation,
miting, mdsh, and masir ave often eaten unhusked by the poor. The
two first and gram or chana are held in high repute, though all are
considered, when eaten alone, to be apt to produce colic and flatu-
leney. Gram, peas, and a few others are occasionally ground into a
flour called fesan and madeinto bread either alone or in the propor-
tion of one-fourth with cereals. Thus, wheat is ground with gram,
maize with wred, and the millets with moth. Pulse bread alone is
only resorted to when nothing better can be obtained. Mdsh and
mitng split in two and then known as ddl are usually eaten separately
or with rice, when the mixture is called £hijri.  Miing and arhar are
reckoned as good nutritious food for invalids, but moth and masir are
considered less valuable as causing heat and thirst. Masidr is said
to be the source of the well-known Du Barry's Revalenta Arabica
Gram, peas, ming, moth, and lobiya ave frequently parched by trades-
men known as blsinjas, and, under the name chabena, form the usunal
food for persons going on a journey or employed so as to prevent
their being able to cook their regular meuals. The usnal mode of
preparation, however, is to boil the pulse, after removing the pod,
and serve with condiments of various kinds as shred onions, turme-
rie, gpices, &e.  Baten with boiled rice, they form one of the staple
dishes of the country (ddl-bhit), and in this form are said to be most
wholesome, the cereal correcting, to a certain degree, the heating
properties of the pulse.

Cicer arietinum, Linn.—Gram—Chana. The gram plant is
sparsely cultivated in the hills, It is a naturalised plant, a native of
Europe, deriving its name from the pea having a supposed resem-
blance to a ram’s head (aries). 1t belongs to the natural order Legumi-
nose and sub-order Viciew. There are four varieties, black, white,
red, and yellow, the last of which is that usually found here. It is
cultivated in the warmer localities, usually as a border to wheat, and
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ripens in February. The bhidsa of the stalks and leaves forms a
valuable fodder for cattle and horses, and the green leaves are eaten
as a pot-herb. Hook. Fl. Ind., IL., 176: Roxburgh, 567. C. micro-
phyllum, Benth., a wild species growing in Tibet, is remarkable for
a very viscid exudation and its strong odour (Thomson’s Travels,
371): Drury (U.P.), 134.

Ervam Lens, Linn.: Cicer Lens, Trﬂ]{].—Iaﬂllﬁlﬂ.—lﬁwafr? an
annual belonging to the natural order Leguwminosee and sub-order
Viciew, is sparsely cultivated in the hills, but is inereasing in favour
in the Bhibar. The seeds split in two are used as a dél, but they
are commonly regarded as heating. It also is sown at the border
of fields and ripens in February. Rexburgh, 567.

Vicia hirsuta, Koch. This plant is found wild near Almora,
and is occasionally cultivated as a fodder under the names mastiri,
mastir-chana, and jhanjhaniya-kiri up to 5,000 feet in Kumaun and

also in the Tardi. Hook. Fl. Ind., IL., 177.

Vicia Faba, Linn.—The garden bean—Bdkla. This bLean is
cultivated occasionally for its seed and straw up to 8,000 feet,
There are several varieties sown from introduced seed or native
seed either in fields or gardens. V. sativa, Linn., var. angustifolia
(Hook FI. Ind., IL., 178) and V., tenera oceur wild.

Lathyrus sativus, Linn.—The chickling vetch— Kisdra, churil,
chapa, mattar, kdisa. This species is occasionally cultivated below
the hills and in the hills up to 8,000 feet. The evil eftects of this
pulse is unknown in Bijnor and the Bhabar, though it is said to
produce paralysis in Allahabad. L. sphericus, Retz., and L. Aphaca,
Linn., are found wild.

Pisum sativam. Linn.—The field-pea—Kalon, kulai, batana
(Jaunsar).  This well-known annual has been introduced from
Europe. The seeds are round, of uniform colour, and there are 5-6
leaflets.  Another species, P. arvense, Linn., having 2-4 leaflets and
compressed marbled seeds, is said by Royle to be a native of India.
1t is cultivated in small quantities up to 8,000 feet in the hills.
Hooker, F1. Ind., IL., 181.

Phaseolus aconitifolins. Jacq.—The aconite-leaved kidney
bean—Moth. This species is chiefly grown in the submontane tract
in the poorest soils and is of little account amongst food-resources
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here except in dry seasons, Hooker, iid., 202 : Roxburgh,
908,

Phaseolus Mungo, Linn.—The small-fraited kidney bean.—
Miing, chhimi, chikan, and var. radiatus, Linn.—rayed kidney bean ;
urd, mdsh, ehhimi ruinddr.

Both these varieties are cultivated in Kumaun up to 4,000 feet.
The former is rare and has greenish yellow Howers, peds 10-15
seeded, and seeds with numerous longitudinal close streaks. There
are four varieties, green, black, yellow, and white, of which the first is
most common : ripens in October. The second has vellow flowers,
pods very hairy, 4-6 seeded ; two varieties, black and green, and a
third smaller plant oceurs ealled wrdi. It is a rain crop and is more
commonly cultivated in the hills up to 6,000 feet. It is considered
the most heating of all the pulses and is seldom eaten alone. Hooker,
L. e., 203 ; Roxburgh, 556. . Mungo of Roxburgh is the common
green sming ; the black variety is his 2. Moz and the yellow variety
is his P. anwreus, whilst P. Roxburghii, W. et A., is the same as P,
radiatus, Linn., urd or mdsh, now reduced by Aitchison (p- 389) to
a variety of P. Mungo, Linn.

Phaseolus torosus, Roxh.—Guraush, girdnsh. This species is
grown at a higher elevation than any other pulse (6,500 feet),
chiefly in Kali Kumaun, but also in Almora and the Bhigirathi
valley up to 4,500 feet. It is apparently a cultivated form of P.
calearatus, Roxb. (Hooker, I1., 204). There are two varieties, one

of which has a red and the other a cream-coloured seed - ripens in
October. Roxburgh, 558.

Phaseolus vulgaris, Linn.—French bean—Shiuchana, bdkula.
This and P, multiflorus, Willd. (scarlet-runner) are chiefly grown
in gardens as pot-herbs. P. coccineus, Lam., differs by its bright
scarlet, casually white, flowers arranged in long racemes which often
overtop the leaves. Hooker, ibid., 200.

Vigna Catiang, Endl. ; Dolichos sinensis, Linn. : both are now
united—~ZLobiya ridnsh, rdish, riensh.

The first is low and sub-ereet with pale purplish flowers ; the
latter is tall and voluble. There are several varieties differing in the

colour of the flowers and seeds (white, brown, yellow, black), Three
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or four are enltivated in Knmaun (up to 4,000 feet), of which one is
known as sonta. All the varieties are usuall ¥ sown with other crops.
The young legumes are eaten as a vegetable and the ripe seeds in
curries.  Hooker F1. Ind., II,, 205 ; Roxburgh, 559, 560,

Dolichos biflorus. Linn.—Horse-gram— Gakat, kalath, the kulthi
of the plains. The horse-gram is oceasionally grown in the hills
up to 6,000 feet and in the submontane tract. In the Bhabar it
ripens in October. Hooker, . ¢., 210 ; Roxburgh, 563.

Dolichos Lablab, Linn.—Black seeded kidney-bean—Shimi,
ehimi.  Six varieties of this species are commonly cultivated in
gardens and very occasionally as a field-crop. Hooker, I e., 209 :
Roxburgh, 560 : Drury (U. P.), 282,

Cajanus indicus, Spreng. ; C. fovus and bicolor, D. C. 5 €. ytisus
Cajan, Linn.—Pigeon-pea.— Avhar, rahar, tor, thohar,

The pigeon-pea is occasionally cultivated in the hills up to 4,000
feet and in the submontane tract as a border to other crops and has
a reputation for being easily digested and nutritions. (. Harus has
the vexillum yellow, whilst €. bicolor has it beautifully veined with
purplish red ; the latter is more commonly cultivated in Kumaun.

Glycine Soja, Sich. ; Soja hispida, Mcench.—Soy bean—the bhat
of Kumaun, bhatnas and bhatwas of Nepil and northern Tirhit, and
Khajuwa of the Tarfii. This bean, though a poor food resource, is
extensively grown in the hills 4-6,000 feet, as food for men and cattle.
It ripens in October. Hooker, L. e, 184 ; Roxburgh, 563,

Cyamopsis psoralioides, D. C.—the gawdr of Meerut and kauri,
sydmsundari, phali-gawdr, kawdra and kachhdr of the submontane
tract. It is sown with other rain crops or along the borders of the
fields in the rains in favourable places, but will not stand either
excess of moisture or high winds. The legumes are delicate and
are used in vegetable curries when young, and when mature they

are boiled and with a little mustard-oil given to cattle as a condi-
tion fodder. Drary (U.P.), 179.

CHENOPODIACEZ.

Chenopodium album, Linn.—Goosefoot— Bethuwa, chardi,
jau-sdg. An annual which occurs ( cultivated occasionally ) in the
hills up to 4,000 feet. It is gathered for its seed, whilst the young
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leaves are used as a vegetable. It is entirely a rain erop and
attains a height of six feet. The seeds ripen in October and are
considered nutritious, Roxburgh, 260.

AMARANTHS.

Amaranthus frumentaceus, Buch.—Prince’s feather—Clhda,
chida-mdrsa, rdmddna, andrddna of these hills and batu, bithu,
bathua of Bisahr. There are two varieties, the red and yellow,
both of which belong to the natural order Amarantacee and
sub-order Achyranthee, pentandrous; stems and branches erect;
leaves broad-lanceolar ; panicles erect ; leaves of the calyx daggered ;
capsules wrinkled, seed, solitary, round, pellucid with callons white
margins. Calyx longer than the stamens ; leaflets in both male and
female with subulate points. Male flowers with five stamina : female
flowers with 2-3 styles. Chiia islargely grown in the northern par-
ganahs up to 9,500 feet, where it forms the staple food of the poorer
classes and is a favourite crop in newly-cleared jungle, as it is not easily
injured by bears and deer. Itis sownin May and June in first and
second class unirrigated land and yields about twenty loads to the acre.
The produce of an acre is worth about sixteen rupees, and the estimated
outlay is about half that sum. From an experiment conducted in
the Botanical Gardens in Caleutta it was found that forty square
yards of ground sown with this plant in June yielded twenty-one
pounds weight of clear ripe seed in September, or thirty-one maunds
to the acre. It also grows well from October to February in the
plains. Some identify ehda with A. Anardana ( farinaceus), and
much remains to be done to clear up the synonymy of the
amaranths. Roxburgh, 663.

Amaranthus caudatus, Linn.—Love lies bleeding—the Feddri
chida of the hills. This species has an erect stem angularly-
striated, glabrons, green ; leaves long, petioled, ovate or rhombo-
vate, narrowing at both ends, bluntish, emarginate, glabrous, green ;
spikes ascending : flowers sessile, green : bracts longer than the sepals,
which are three in number. Cultivated in gardens or near the
homestead in the hills for local consumption. The seed is sown in
May-June and the crop is ripe in October. Drury (F. P.), IIL., 21.

Amaranthus Blitum, Linn.: Var. ;.'mf: J',F_!'.I‘ﬂﬂm‘.n‘;;‘.ﬂ', A. POf_yya-
mus, Linn. Hermaphrodite amaranth.—Chamli sdg, chanldi. This

58
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<common species is sometimes grown along the edges of fields in the
submontane tract as a pot-herb. Like all the amaranths, it is one

of the phaldhas or food-grains which Hindus may eat during
fasts.

PoLycorace®.

Fagopyrum esculentum, Mwench.—Buckwheat—The ogal of |
Kumaun, kotu of Garhwil, and pdlti of the Bhotiyas. The Himdla-
yan buckwheat belongs to the natural order Polygonacee and
sab-order Apterocarpe. It is grown chiefly as a vegetable in the
hills and is recognisable by its red flowers. It is frequently
sown in newly-cleared forest land and ripens in September. The
grain is exported to the plains under the name kotu and is eaten by
Hindus during their fasts (bart), being one of the phaldhas or food-
grains lawful for fast-days. It is said to be heating, but palatable,
and is sold by the pansdri or druggist, and not by the general
grain-dealer. F. cymosum, Meissn., the ban-ogal of Kumaun,
oceurs wild in the lower hills.

Fagopyrum tataricum, Gertn. ; F. emarginatum.—Buck-
wheat,—called phdpar or pdphar by the Kumaunis and bhe by the
Bhotiyas. It has a white or yellow flower and only grows at high
elevations, 7-12,000 feet. It ripens towards the end of September
or beginning of October. The seeds are oval, acute, nearly tri-
angular with acute, smooth, brilliant angles, the size of a hemp
seed, of ash-brown colour, whilst the seeds of the ogal are rounded.

B.—CULTIVATED VEGETABLES.

The vegetables grown in the Kumaun division are those noted
below, which may be divided into three classes : (1) those like the
gourds and melons that are eaten raw or cooked ; (2) those general-
ly boiled in water with salt and spices or cooked with ghi (clarified
butter) or oil, as the ordinary garden produce ,such as radishes,
onions, carrots, turnips, and the legumes of various plants and which
are known generically as tarkdri; and (3) the leaves and stems of
various herbaceons plants, cultivated and wild, which are boiled in
water and form what is known as sdg or greens and when cooked
merely with sufficient water to prevent their burning, bhangi or
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bhangiya. The first class comprises a great proportion of the food
of all classes during the months that they are in season and form
one of the most important dietetical products of native horticulture.
The second class forms the staple of curries eaten with split pulse
or ddl and the third class includes both plants specially cultivated as
greens ; the leaves and parts of plants cultivated for seed, fruit or
fibre, but not specially cultivated for greens, and the roots, bark,
leaves, and flowers of an immense number of wild plants which are
edible, and form a substitute for the cultivated plants with the
poorer classes and with all, indeed, in times of scarcity. We shall
divide the vegetables therefore into gourds, ordinary vegetables ;
thirdly, those plants that are cultivated as greens ; and lastly, the
principal wild plants that are considered edible and form a portion
of the food of the people.

Gourps.!

Gourds belong to the natural erder Cucurbitacear, and are grown
in the hills and submontane tract. They are annuals, elimbing, hav-
ing clasping tendrils on the stalk, hairy, drastic, pulpy and refresh-
ing, but apt to produce evil effects if taken in inordinate qunan-
tities. The principal species, cultivated and wild, are noted below
in order to give a general view of the entire order. They may be
divided for their dietetic properties into three classes :—(a) the plea~
sant tasted, with a refreshing juice, usually eaten raw like the melon
and water-melon : () the other edible gourds which dre either
insipid or bitter, and are all cooked before being eaten and (c) those
cultivated or used for their medicinal properties only. The prin-
cipal genera represented in the Kumaun division are Trichosanthes,
Lufta, Cucumis, Citrullus, Cephelandra, Bryonia, Mukia, and Zeh-
neri.

Trichosanthes palmata, Roxb.—The indrdyan of Kumaun and
palwal of the plains. This species may be known from its red glo-
bose fruit which is possessed of severely drastic properties when
wild, though edible under cultivation when boiled. T dioica,
Roxh., the palwal of Bijnor, is also edible. Hocker, F1. Ind., II.,
606 : Drary, (F. P.), I, 467 ; Roxburgh, 695.

! For a botanical deseription of each plant sec my * Notes on the Economie
Products of the Norith-Western Provinces,” Part V.



700 HIMALAYAN DISTRICTS

Trichosanthes anguina, Linn.—Common snake gourd.—The
chachinda of Kumaun and chachinga of Rohilkhand. This species
s cultivated throughout the hills and plains. The fiuit is greenish
white, 2°-3' long, and is usually eaten cooked. Hooker, Fl. Ind.,
IL., 610 ; Roxburgh, 694 : Drury (F. P.), L., 467.

Trichosanthes cucumerina, Linn—The jangli-chachinda of
Kumaun. The jangli-chackinda appears to be the wild representa-
tive of the preceding ; the fruit is chiefly used in medicine, thongh
itis edible. Hooker, L ¢., 609; Roxburgh, 694; Drury (U.P.), 440:
Royle, 219.

Luffa mgyptiaca, Mill— Ghiya taroi or ghtya tori. Tt may be
known by its 5-angled leaves and 10-angled fruit. It is used much
in curries, dressed as a vegetable with clarified butter and spices.
Hooker, L. ¢., 614; Roxburgh, 698; Drury (F. P.), L., 459.

Luffa acutangula, Roxb.—Kdli taroi or tori. It has the lower
leaves -angled, the upper leaves palwate, the seeds black and irre-
gularly pitted and the fruit usually smaller and is commonly culti-
vated and highly valued as a vegetable, Hooker, I, ¢., 615 ; Rox-
burgh, 698 ; Drury (U.P.), 291.

Lagenaria vulgaris, Sering.—Pumpkin or ‘bottle gourd—
Laulka, tumri (sntall variety), gol kaddu. It is from this gourd that
the bottle carried by mendicants is made; it is extensively cultivated
along the foot of the hills, The pulp is eaten with vinegar or mixed
with rice as a chhachii or vegetable curry. Hooker, 7. e, 613 ;
Drury (U.P.}, 383; Roxburgh, 700. This fine species was brought

to Almora from Jabalpur in 1846 by the Bengal Artillery. The
tumrt variety is not edible,

Benincasa cerifera, Savi.—White gourd melon—Bluinja, petha,
chdl-fumhra. Cultivated for its fruit, which is used in curries and
as a vegetable. Fruit 1-14 feet, eylindrie, without ribs, hairy, ulti-

mately covered with a waxy bloom. Hooker, 1 ¢, 616; Drury
(U.P.), 76 ; Roxburgh, 700.

Momordica Charantia, Linn.— Kavrela, karola. There are two
varieties well marked ; the one with longer and more oblong fruit,
and the other with fruit smaller, more ovated muricated and tuber-
cled and numerous gradations between them. The fruit is steeped
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in water with a little salt and then eaten cooked in curries. Hooker,
L ¢., 616 : Drury (U.P.), 306 ; Roxburgh, 696.

Momordica dioica, Roxb.—Gol kdnkra. There are several
varieties, of which the unripe fruit and tuberous roots form an
article of food. M. Balsamina also occurs along the foot of the
hills in wild state and in Bijnor. Hooker, FL Ind., IL, 617;
Drury (U.P.), 306 ; Roxburgh, 696.

Cucumis trigonus, Roxb.—Bislombki. Found wild along the
foot of the hills. Hooker, L ¢., 619 ; Roxburgh, 701.

Cucumis Melo, Linn.—Melon—Kharbiz, and C. var. utillisimus,
kakri. Both these varieties may be seen at Srinagar, but they are
not cultivated in the hills generally or in the submontane tract.
Hooker, I. ¢., 620; Drury (U.P.), 172; Roxburgh, 701.

Cucumis sativus, Linn.—Cucumber—Kifra, kldrai, kakura.
This species is also cultivated for its fruit, and C. Hardwickii, Royle,
the air-dlu of Kumaun and paldri-indrdyan of the plains seems to
be only a variety of it. Both the latter and C. himalensis occur
wild in the hills and Bhibar. C. Momordica, Roxb. (700), seems
also to be a variety ; it is the kachra (unripe) and pleént or titi (ripe)
of the submontane tract ; names given from the fruit bursting when
ripe, and is frequently cultivated. Hooker, I ¢, 620 ; Drury
(U.P.), 173 ; Roxburgh, 700.

Citrullus Colocynthis, Schrad.—Colocynth gourd—/Indrdyan
of the plains. Found along the foot of the hills ; only used in
medicine. Hooker, [. ¢., 620; Drury (U.FP.), 135; Roxburgh, 700.

Citrullus vulgaris, Schrad.—Water-melon— Tarblaij, hindwdna.
It is very sparsely cultivated in the Bhibar, and still more rarely
in the hills., The seeds are eaten parched with other grain. The

bitter variety is the C. amarus of authors. Hooker, L ¢, 621 ;
Drury (U.P.), 174 ; Roxburgh, 700.

Cephalandra indica, Naudin.—DBimba, kanderi ki bel. It
occurs wild, but is occasionally cultivated in the submontane tract,

and the ripe fruit is eaten raw or cooked. Hooker, L ¢, 621 ;
Drury, (U.P.) 144 ; Roxburgh, 696.

Cncurbita maxima, Duch.—Squash gourd.—Kaddu, mfthae
haddu, gaduwa. It is frequently cultivated for its fruit which is eaten
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boiled: the seeds also yield a mild oil used in cooking and burning.
Hooker, L ¢., 622 ; Drury (U.P.), 175 ; Aitch., 64.

Cucurbita moschata, Duch.—Musk-melon—Kumhra. It is
cultivated below the hills for its fruit, which is esteemed highly palat-
able and nutritious. Hooker, FI. Ind., IL., 622; Roxburgh, 700.

Cucurbita Pepo, D.C.—Pumpkin or white gourd—Kumhra,
kondha, lauka, and kaddu-safed. It is cultivated for its fruit,
Hooker, 1. ¢., 622 ; Roxburgh, 700,

Bryonia laciniosa, Linn. It is found wild and is only used in

medicine; the seeds also yield a medicinal oil. Hooker, L. ¢., 623 ;
Drury (U.P.), 87; Roxburgh, 703.

Mukia scabrella, Arn.—Guwdla-kalri. It occurs wild and
is only used in medicine. Hooker, I ¢., 623 ; Drury (U.P.),
88 ; Roxburgh, 702. Zehneria wmbellata, Th., known under the
same vernacular name, and its variety Z. nepalensis, occur wild in
Kumaun.
VEGETABLES.!

Brassica Rapa, Linn.—Turnip—Shalgam ; the chankan of the
Bhotiya parganahs. The turnip is beginning to form an article of
food. The Brahmans and Baniyas of the plains have a prejudice
against the turnip and ecarrot asin some manner resembling flesh,
which is forbidden as food for them. Hooker, Fl. Ind., I., 156 ;
Roxburgh, 497,

Raphanus sativus, Linn.—Radish— i, Both the long radish
and the turnip-shaped radish are now largely cultivated and consumed.

Hooker, [. e., 166 ; Roxburgh, 500,

Lepidium sativum, Linn.—Cress— Hdlim, hdlang.  Hooker,
l.e., 159 ; Roxburgh, 497.

Hibiscus esculentus, Linn.—Bhindi. This and . sabdariffa
are cultivated in gardens below the hills and are consumed
by all classes. Hooker, l. ¢., 343 ; Roxburgh, 529.

Canavalia ensiformis, D. C.—Bean—S8em. Consumed by all
classes. Hooker, . ¢., 1L, 195 ; Roxburgh, 559.

! For a hotanieal deseription of Ffmll plant see my * Notes on the Economie
Products of the North-Western Provioces,” Part Y.
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Apium graveolens. Linn.—Celery—S8aleri.  Grown for Furo-
peans. Hooker, L. ¢., IL., 679 ; Roxburgh, 273,

Daucus Carota, Linn.—Carrot— Gdjar. Hocker, L. e., 11., 715 ;
Roxburgh, 270.

Lactuca sativa D. (.—Lettuce—Kahu. Roxburgh, 593.

Mentha viridis, Linn.—Spear mint— Paludri-pudina.

Salvia plebeia, R. Br.—Sage—Salbia. Drury (F. I.), IL, 552.

Lycopersicum esculentum, Don.—Tomato— Wildyati baigan.
Roxburgh, 190,

Batatas edulis, Choisy.—Sweet potato—Shakrkand, pinddlu.
It is grown in the submontane tract and is a favourite with all
classes. Drury (U. P.), 70 ; Roxburgh, 162.

Solanum esculentum. Linn.—Egg, plant—Baigan (Kumaun),
bhatta (Garhwil). It is grown commonly by natives and Europeans.
Drury (U P.), 409 ; Roxburgh, 190.

Solanum tuberosum, Linn—Potato—Alu. The potato was
introduced into Kumaun in 1843 by Major Welchman and now
forms an important article of export. The seed is from time to time
renewed by fresh importations.

Beta vulgaris, Linn.—Beet—Chaukandar. This root is chiefly
grown in English gardens. Var. bengalensis, Roxburgh, 1, pdlang,
is cultivated as a pot-herb.

Dioscorea globosa, Roxburgh.—Yam—Chipri alu. This yam
is cultivated, whilst the following species found wild, furnish edible
tubers :—

D. sagittata, Royle.— T'air tarur, the tubers lie 3-6 feet deep in
the soil, edible,

D. quinata—Magiya or muniya ; white tubers, edible.

D. versicolor.— Genthi, gajir, ganjira ; yields a deliciously fra-
grant yam, edible.

D. pentaphylla.— Tegiina, takuli ; tubers edible. Drury (F. P.),
IIL., 276.

D. deltoides.— Gun ; on Siyahi Devi.

Allinm Cepa, Linn.—Onion— Piydj. The onion is commonly
cultivated, but is ob jected to by Brahmans and Baniyas in the plains
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from its having some fancied resemblance to flesh, Chives, leeks,
and shallots are cultivated in European gardens,

Maranta arundinacea, Linn.—Arrow-root. This usefal plant
has been successfully cultivated by Mr. Fraser at Haldwéni in the
Bhibar, and has yielded produce equalling the best West Indian.

Amorphophallus campanulatus, Blume.—Zamin kand. This
sweet potato is grown in small quantities at the foot of the hills.
It yields a large root stock, the size of a Swedish turnip, but flatter,
and is the only one of the family that keeps well in the ground.
It ripens too after the rest.

Colocasia antiquorum, Schott.— Ghuiya, Ghwiya ; arui (plains).
Cultivated along the foot of the hills.

Colocasia himalensis, Royle.— Gluiya (plains), pinddlu (white
variety), gaderi (red variety), pdpar (leaf), guba (unrolled leaf),
all of which are edible. Other wild species are Remusatia vivipara,
the bdgh-pinddlu, and R. capillifera, the bdnj-pinddlu ; the former
occurs 3-4,500 feet, and the latter 5-8,000 feet, flowering in June.

C.—SPICES AND CONDIMENTS.!

There is no country in the world, perhaps, where spices and
condiments enter so largely into the food materials of the popula~
tion. The man must be very poor indeed who cannot afford some-
thing of this kind with his daily meals. Much of the spices consumed
are, however, imported, such as mace, cloves, black pepper, assafoa~
tida, Ceylon cinnamon and nutmegs. The bark and leaves of
Cinnamomum Tamala form an important flavouring material for
curries, and the former is used generally as a substitute for true
cinnamon. From the Himdlaya, also we have turmerie, ginger,
red pepper, cumin and cardamoms of excellent quality and divers
wild herbs used as condiments.

The principal plants yielding spices or condiments cultivated or
occurring wild in Kumaon are as follows :—

Papaver somniferum, Linn.—Poppy— Khash-khask (seeds).
The seeds are used in curries ; cultivated.

¢ A full description of each will be found in my ¢ Notes on the Economic
Froducts of the North-Western FProvinges,” Part V.
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Peucedanum graveolens, Benth.—Dill—Soya. The seeds are
used in curries ; cultivated. Heoker, Fl. Ind.,, I1., 709 ; Roxburgh,
272 ; Pharm. 101.

Murraya Kenigii, Spreng.— Gdndla, gani (Kumaun), gandela
or gundi (Bijnor). The leaves are used for flavouring curries ; the
tree occurs wild in the lower hills and Bhébar. Hoeker, l. ¢, 1.,
503 ; Brandis, 48 ; Roxburgh, 362,

Carum Carui, Linn.—Caraway—Jira. Caultivated for its sced
in Garhwal, where it also occurs wild. Hooker, [ e, IL., 680 ;
Pharm., 98.

Carum Roxburghianum, Benth—Ajmid. Cultivated for its
aromatic seeds, below the hills. Hooker, l. ¢., 682 ; Roxburgh,
273.

Carum copticum, Benth.—Lovage—Adjwdin. Cultivated for
its seeds below the hills. Hooker, & ¢., 682 ; Roxburgh, 857 ;
Pharm., 99.

Coriandrum sativam, Linn.—Coriander—Dhaniya. Cultiva-
vated for its seeds. Hooker, . ¢., 717 ; Roxburgh, 272.

Cuminum Cyminum, Linn.—Cumin—J{ra. Believed to be
cultivated for its seeds below the hills (7). Hooker, L ¢., 717 ; Rox-
burgh, 271.

Feniculum vulgare, Geoertn.—Indian fennel—Sons. Cultivated
for its seed. Hooker, L c., 695 ; Roxburgh, 272.

Capsicum frutescens, Linn.—Red pepper—Ldl mivcho, kursdni.
Cultivated for its fruit and exported. There are several species
cultivated, for which see Roxburgh, 193.

Piper silvaticum, Linn.—Long pepper— Pipala mor.

Occurs wild in the valleys and the Bhiibar and yields a substi-
tute for the pepper of commerce. The average annual export from
the Kumaun Forest Division is about 22 tons. Roxburgh, 52;
Drury (U.P.), 131.

Cinnamomum Tamala, Var., albiforum, Necs.— Taj, jangli
dalchini (bark), kikra, kirkiviya, tej- pdt (leaves).
A common shrub in Kumaun belonging to the natural order
Laurace, of which the bark and leaves are exported for culinary
ﬁi’
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purposes and for use in medicinal preparations. The average
annual export of the bark of this tree from the Kumaun forest
division alone amounts to 25 tons, and of the leaves to 35 tons.

Curcuma longa, Roxb.—Turmerie—Haldi, kachir,

This is the well-known kaldi, so much used as a condiment.
It is grown in large quantities in south-eastern Garhwél and
Kumann and in parts of Dehra Diin. It forms one of the most
important and most profitable of exports from the lower hills, and is
cultivated in jungles where nothing else can be profitably raised, as
well as in the Dins and Bhébar. Ttis singularly free from the
attacks of wild animals, The tubers are planted in April-May, and
the produce is gathered in November. Major Garstin has estimated
the cost of cultivating one acre of turmeric at Rs. 36, of which one
rupee goes for rent, Rs, 5 for sowing, Rs. 3 for planting out, Rs. 20
for seed, Rs. 4} for weeding and hoeing, and Rs. 2} for harvesting.
An acre will produce thirty maunds of root worth Rs. 60, and when
cured and dried, weighing about 7} maunds, worth Rs. 75. Setting
down the cost of curing and drying at Rs. 8, the average net profits
on an acre of turmeric amounts to Rs. 31, and thus justifies its
popularity amongst the hill cultivators. C. angustifolia is found wild.

Zingiber officinale, Ross.—Ginger—Ada (plant), sonth (green
root), adrak (dried root).

Extensively grown in all hot valleys in Kumaun as an artiele of
export. The mode of cultivation consists in first selecting a piece of
ground not liable to be flooded and protecting it from excessive rain-
fall by digging a trench around the upper side. This is then well
hoed and richly manured, and in Chait the ginger is planted out in
trenches abouf half a foot deep with one foot space between each
trench and between each plant. The earth is then heaped over the
trenches and the whole covered over with leaves, which are kept in
their places by bamboo or wooden poles. The poles are removed before
the rains, but the leaves are not distarbed until the ginger erop is
dug up and all the weeding is done by hand. Z. elatum (kaclair) is
found wild in the Kota Diin and is a favourite food of the porcu-
pine and wild hog. It is dug up in February all along the foot of
the mountains and sent for sale to the plains, where it comes into
use as a medieine,
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Amomum subulatum, Roxb.—Cardamom— ldichi. Cultivated
in gardens for its fruit. Roxburgh, 15.

Allium sativam, Linn.—Garlic— Lalsan. Cultivated for its
bulb.

Humulus Lupulus, Linn.—Hop. The hop flowers well at
Hawalbigh, though not so successful as i the west: intro-

duced.
D—GREENS.!

The vegetable products used as greens may be conveniently
divided into three classes :—

1. Plants specially cultivated for food as greens, such as the
cabbage, pdlaks, &e.

2. Products collected from plants cultivated for other purposes,
such as the mustard and gram.

3. Uncultivated products used as food.

Greens are prepared for food .in much water and are then
pressed to get rid of the excess moisture and are seasoned with
spices and clarified butter and in this form are called sdg. When
cooked in a moderate quantity of water, which leaves then crisp and
dry, they are called bhangiya. In either form they are, as a rule,
insipid and utterly unpalatable to European tastes. They are
seldom eaten alone and are usually combined with cercals, pulses or
other vegetables.

1.—Plants specially cultivated as greens.

Brassica oleracea, Linn.—The cabbage.— Gobi. Its cultivated
varieties, the cauliflower (phil-gobi), white-cabbage, Savoy, Brus-
sels” sprouts, borecole, broccoli, and knol-kohl are all cultivated in
English gardens and are gradually spreading amongst the natives.
Hooker, Fl. Ind., L, 156.

Brassica juncea, H. f ¢t T.—Mustard—1Pdi, sarson. The variety
S. ramosa, Roxb., is the banldi of Kumaun, and the variety
8. rugosa, Roxb., is the bddshahi-ldi and bhotiya-ldi of Kumaun, in-
troduced by the Gorkhilis from Nepil. Doth of these are culti-
vated and highly valued as a vegetable. Hooker, l.c., 157.

! Full description of all these plants will be found in my *Notes on the Eco
nomic Products of the North-Western Provinces,’ Part V., Allalhabad, 1851,
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Eruca sativa, Lam., is the dda and chdra of Kumaun. Culfj-
vated as a fodder and for the oil expressed from its seeds,
Hooker, L e., 158.

Nasturtinm officinale, Brown.—Water-cress— Piriya-hdline.
Tt occurs cultivated and wild in the Kota and Dehra Din.  Hooker,

l. e\, 11., 133.

Lepidium sativum, Linn.—Cress—Hilim ldlang (Garhwal),
Commeonly cultivated as a relish. Hooker, L e, 1., 159.

Trigonella Fenum-grecum, Linn.—Fenugreek—Methi. Cul-
tivated ; cooked either alone as a relish or with unleavened bread
(roti). Hooker, Fl, Ind., IL., 87,

Oxalis corniculata, Linn.— Chalmeri. Occasiomally cultivated,
wsnally wild; used as a salad. Hooker, [ e, L., 436.

Portulaca oleracea, Linn—Small purslain—=Eiinak. Culii-
vated everywhere. Greem leaves cooked or eaten as a salad.
HMooker, . ¢, 1., 246,

Amaranthus Blitum, Linn.—Chauldi. This and other species
of amaranth, such as A. gangeticus and its vaviety A. oleraceus, are
chiefly used as pot-herbs. Roxburgh, 641.

Ocimum Basilicum, Linn.—Sweet basil—Kdli #ilsi. Cultivated
as a flavouring pot-herb. Roxburgh, 463.

Chenopodium album, Linn.—Bethwwa, chardi. This and C.
viride are used as greens and are very popular.

Phytolacca acinosa, Roxb—Jirrag. Caltivated ap to 10,000
Boct for its leaves, which are used as greens. Rexburgh, 389.

Basella rubra, Willd—Pdi. Cultivated as greens. Rox-
burgh, 275.

Rumex vesicarius, Linm— Chiika=pdlang. Caltivated in beds
near wells. Rexburgh, 309.

Perilla acimoides, Linn.—Bhangava. Cultivated both for its
leaves and for the culinary oil expressed from the seeds.

2.— Products esllected from plants eultivated for other purposes.

Under this head the following may be briefly noticed. The
lsaves of the coriander, Coriandium sativum., Linn, the dianiya of
he hills and plains, are collected as greens, the plant itself being
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ctiltivated for its aromatic seeds. Similarly the leaves of the gram
plant, Cicer arietimwm, Linn., and buckwheat are used as a spinach,
as well as those of the safflower, Carthamus tinctorius, Linn. The
leaves of most of the pulses, such as lobiya, sem, &e., grown for their
seeds, are eaten ; also of Brassiea campestriz and Perilla ocimoides,
cultivated for their oil-sceds; of the different species of Arum
grown for their tubers, and of Hibiscus cannabinus, Linn., cultivated
for its fibre. In’ times of scarcity there are few products of the
vegetable kingdom which are not absolutely hurtful that do nof
afford some aid to the poor man’s table. The next section gives a
long list of those wild fruits, berries, and leaves that are thus brought
ander requisition, Whilst the number of trees whose foliage affords
fodder for cattle when the drought dries up the grass is hardly
smaller. The value of the forests, therefore, in times of scarcity is
considerable, and it is then that the hungry pour into them from
every district in the plains, and try to eke out a miserable existence
by collecting these berries and leaves.

E—~FRUITS, CULTIVATED AND WILD.

The cultivated fruits of the Kumaun division include the peach,
apricot, plum, damson, cherry, apple, pear, quince, medlar, orange,
lemon, lime, citron, walnut, mango, guava, plantain, pomegranate,
fig, strawberry, and mulberry : a goodly list, but varying muchni
quality. Most of the European fruit trees have been introduced
and distributed from the plantations formed in recent years at Mus-~
sooree, Chhajauri, Phori, Hiwalbagh, and Ranikhet. Amongst the
wild fruits may be noticed the gooseberry, red and black currant,
blackberry, hazel-nut, raspberry, strawberry, figs, pears, apples, and
walnuts, none of which are of much value. Wild rhubarb of the
red species grows in large quantities in the upper ranges above 9,000
feet and is of good flavour. In the following seetion will be found
a short notice of the more valuable species and a list of the wild
fruits that are commonly regarded as edible and in some respects
afford a food resource, especially in seasons of scarcity. In each
case a reference is given to a full botanical description from which
the tree or plant may be recognized,
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Citrus medica, Linn.—Citron. Brandis, p. 50.

]:‘prandis refers the citron, lime, and lemon as varieties of this
species.

L.—medica proper—Citron. To this belongs the wild varieties
known as bijaura and karan-phal found in the Bhibar and along
the Sarju under Gangoli Hit in Kumaun, The wild varieties are
used for pickling and the dried rind is made into a preserve. The
cultivated variety yields the well-known citron preserve ;and to it
belongs the madkakari of Garhwil.

II.—Limonuwm—Lemon. Madden refers to this variety the
jamdra found wild in the Kota Diun of Kumaun, and Royle notes
one called paldri-nimbu or pahdri-kighazi as wild in the Dehra Duan
and the north-western Himdlaya., Madden states that the lemons
produced in and around Almora in the cold season and allowed
to mature in straw are of excellent quality.

ITI.—acida—Sour-lime. This includes the afbu and its enlti-
vated varieties, the Ldghazi, &e. They are much employed for sher-
bets and the like and thrive well in the warm valleys.

IV.— Limetta—Sweet-lime. This variety is cultivated in suit-
able localities in Kumaun under the names amrit-phal, mitha-nibu.
It ripens as far north as the valley of the Sarju near Bigeswar and
is much used for sherbets. The dried rind is in request as a flavour=
ing agent.,

Citrus decumana, Linn.—Shaddeck, pumelo, Brandis, p. 53.
This species was introduced into India from Java and is now com-
pletely naturalised, ripening in the hills as far as Hawalbigh, near
Almora, under the names saddphal, mahd-nibu. 1t is a great favourite
with all classes and gives fruit all the year round, so that on one
tree may be seen the flower and ripe and unripe fruit at the same time.

Citrus aurantinm, Linn., includes the bitter or Seville orange,
the sweet orange and the bergamot. DBrandis, p. 50. Of these
three varieties the sweet orange is the form most commonly culti-
vated. There are several local varieties, some named after the locali-
ties in which they are produced and others according to specific
distinctions in size or flavour. The kaunla is the smallest and most
esteemed, and of it the best cultivated varieties are found in the warm
valleys of eastern Kumaun., Oranges are now cultivated generally



OF THE NORTH-WESTERN PROVINCES. 5

thronghout the hills vp to 5,500 feet and some exccllent varieties
thrive at Bamti in Garhwal. The orange has been found wild or
apparently wild with unwinged petioles at Bigeswar in Kumaun
(Str. and W.) and with globose fruit, naked or margined petioles
and oblong-lanceolate, acuminate leaves in Garhwal (T. T.)

Vitis vinifera, Linn.—The vine. Brandis, 98. The fruit is
called ddkhang in Kungor, where it flourishes ; but it can be raised
in Kumaun, where the rains are not too heavy. The vines and
apricots of Kunfior are much praised in the Purinas.

Mangifera indica, Linn.—Mango—dAm. Hooker,I.,14. The
mango is said to occur wild in the sub-Himélayan tract from Kumaun
to Sikkim, butit is also cultivated in the Dins. The mango groves
of the Kota Din have more than a local repute.

Prunus Amygdalus, Baill.—Almond—Baddm. Hooker, 11.,
312. A few trees are cultivated in Kumaun, introduced probably
by Aoghéni workmen.

Prunus persica, B. et H. f.—Peach—Aru, rek. Hooker, 1L,
313. The usual English varieties have been imported and thrive
well in suitable localities. The Kibuli peach is completely natura-
lised in the north-western Himélaya and in places appears to grow
wild. Brandis has some observations (p. 191) on its distribution,
and notes that the blossom is apt to be killed by excessive frost and
that a small green beetle, at times, strips the free of its leaves. Mad-
den states that at Almora the fruit does not ripen well nor does it
ripen at Naini Tal, but in the Dehra Din and the warmer valleys it
comes to perfection and bears well. The flowers appear in January-
May, and the fruit ripens in May-October, according to locality,

Prunus Armeniaca, Linn.—Apricot—Cldidru, chola, zard-dlu,

jald-dru, kushm-dru, the galdam of Tibet. Hooker, IIL., 313.

The apricot is commonly cultivated all over the hills, especially
{o the west, in the valleys of the Jumna and Tons, where it affords a
very important local food resource and an article of export. An oil
is there extracted from the kernels and is used in medicine and for
perfumery purposes for the hair and for burning. This oil is clear,
of a pale yellow colour and smells strongly of hydrocyanic acid, of
which it often contains four partsin 100. Several European varie-
ties have been introduced and distributed thipugh the Rénikhet nad
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Mussooree nurseries. The flowers appear in J annary-May, accord-
ing to elevation, and the fruit ripens in May-September.

Prunus Avium, Linn—Sweet cherry or gean— Gilds. Hooker,
IL., 313. Brandis unites this and the following and Hooker keeps
them separate. This species is cultivated to the west up to 8,000
feet. It flowers in April-May and the fruit ripens in June. The
European varieties introduced have not succeeded in these hills,
owing to the effect of the heavy rain on the young fruit.

Prunus Cerasus, Linn.—Acid cherry—Alu-bhdalu. Hooker, I1.
313. Cultivated up to 7,000 feet. Several varieties from European
stock have been introduced and thrive where the rain is not excess-
ive. It flowers and fruits at the same time as the preceding.

Prunus Puddum, Roxb.—Wild cherry—Piiya, paiya, padam,
paddam. Hooker, I1., 315, Common, both wild and half cultivated
all over the hills of these provinces. The fruit, though very bitter, is
eaten by the natives and is collected for Europeans to make the
well-known hill cherry brandy. The flowers appear in October-
November and the fruit ripens in spring.

Prunus communis, Huds.—Yellow bullace—Alu-bulhdra (blue),
alecha, abicha (yellow), chhota ¢lu (small variety). Hooker, II.,
315. Madden notes two cultivated varieties at Almora: one a dark-
blue damson known as blotiya-baddm, and the other a larger orange
red variety called laddk. The first ripens in July and the second
in June, and both may probably be referred to P. communis, var.
domestica, plam or prune. Madden styles them © palatable, but un-
wholesome.”  Brandis unites (p. 192) under this species the sloe
and the different kinds of plums, damsons, and prunes. Many
European varieties have been introduced with more or less success.

Prunus Padus, Linn.—Bird-cherry—Jdmana. Hooker, II.,
316, This species occurs wild 4,000 to 10,000 feet. The fruit,
though insipid and somewhat astringent, is eaten by the natives and
may be used in the manufacture of liqueurs. The flowers appear in
the hot season, the fruit in the rains. Other wild species are (1)
P. nepalensis, Ser., which differs from P. Padus by having the fruit
twice as large with a quite smooth, thick-walled stone. (2) 2. Jae-
engmontii, Hook. f., recorded from the Dhauli valley in Garhwal.



OF THE NORTH-WESTERN PROVINCES. 713

(3) P. undulata, Ham., which occurs from the Jumna to Bhutin at
6,500-8,000 feet, but none of them have any economical value.

Fragaria vesca, Linn.—Strawberry. Hooker, IL., 343. The
strawberry grows very well in the hills at Mussooree, Binsar, Riini-
khet, Naini TAl, and on most tea plantations. Imported stocks
also thrive, and indeed experience shows that the local stock
should be renewed every three years and, when possible, from cut-
tings from other gardens. The wild strawherries (Fragaria indica,
Andr.— Kipaliya, blyile and F. Vesca, var. nubicola) yield abun-
dantly a palatable fruit, which, however, can be wonderfully im-
proved by cultivation. The fruit of the cultivated species ripens in
the hills during April-May.

Cydonia vulgaris, Pers.—Quince—Biki. Hooker, IL, 368.
The quince is cultivated in the hills up to 5,500 feet and is eaten
fresh, candied, dried or in tarts. The froit ripens June-July.
Several European varieties have been introduced through the pub-
lic nurseries and by private growers.

Pyrus communis, Linn.—Pear—Ndspati, nik. Hooker, IL.,
374. The pear is cultivated for its fruit throughout the hills 2-8,500
feet. Most of the luropean varieties flourish in Kumaun, and pears
of excellent quality from Jalna near Almora and other gardens are
now procurable in the Naini T4l market. The tree flowers in the
spring and the fruit ripens during the rains,

Pyrus Pashia, Ham.—Mehal, mol. Hooker, 11., 374. This spe-
cies oceurs wild everywhere in the hills 2,500-8,000 feet. The
fruit is hard, bitter and worthless, and is only eatable when half-
rotten. The stocks are good for grafting. The flowers appear in
the spring and the fruit ripens in September-December.

Pyrus Malus, Linn.—Apple—=Seb, sco. Hooker, 11., 373. The
apple occurs wild in the hills 5,000-9,000 feet and iz also cul-
tivated. The Howers appear in the spring and the fruit ripens
July-September. Much has been done of late years to promote
pomiculture by the distribution of grafts of introduced species from
the public nurseries. Apples of all varieties are now found in the
markets of excellent quality and at a reasonable price.

Pyrus baccata, Linn.—8iberian erab—DBan-mehal, medla-me-
hal. Hooker, II., 373, This species occurs wild 6-11,000 feet.

0
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The froit is small and sour, but is mueh prized by the natives.
H. Btrachey found it at Kunti in Byins of Kumaun bearing a
very small red crab no bigger than a wild cherry and worthless
to eat. The flowers appear in spring and the fruit ripens towards
the end of the rains.

Pyrus lanata, Don.— Galion, mehali, pattu, ban-patti, Hooker,
IL., 375. 'This species is also wild and is not uncommon 5-10,000
feet. Likethe fruit of P. Pashia, the fruit of this iree is only eatable
when half-rotten. The flowers appear in April-May and the fruit
ripens in August-October. There are several other wild species
ocenrring in Kumaun, such as (1) P, kumauni, Decaisne, 5=8,000 feet;

(2) P. vestita, Wall., known as mauli and one of the best (sweetest)
wild fruits; and (3) P. foliclosa, Wall., known as Juiliya-siiliya.
None of these, except P. vestita, yield a fruit of any value, nor
18 it recorded whether the stocks can be utilised for grafting,
All have been described by Hooker.

Ribes Grossularia, Linn.—Gooseberry— Lepeha, galdam(Byins),
sirgochi (Juhidr). Hooker, II., 410. The wild gooseberry oceurs
in the dry parts of the inner Himdlaya, 8-11,500 feet. The flowers
appear in spring and the fruit ripens in September-October. [t
has a sour taste and is small and not eatable, I Strachey records
having found it at Tila-kawa in By#ns in September and pro-
nounces it worthless. The European cultivated varieties have
been introduced, but do not thrive nor bear freely.

Ribes glaciale, Wall.—Black and red currant— K wkuliya, kala-
kdliya mdngle (Byfns), the red variety ; durbui, dongole (Byins),
the black variety. Hooker, IT., 410. The red variety oceurs
rarely, but the black is frequent above 10,000 feet in Kumamn.
The latter is the R. acuminatum of Wallich. Both yield a sour,
unpalatable fruit of no value, H. Strachey found it near Nabhi
in Byfins, where it is very abundant and yields a fruit deseribed
by him as “ small and insipid.” The flowers appear in May
and the fruit ripens in September-October.

Ribes migrnm, Linn.— Black currant.— Pdpar. Hooker, 11T,
411. This species occurs towards the heads of the Tons and Jumna
and in Kumaun on the northern slopes of Rigari-Gudari (G.) over
10,000 feet. The flowers appear in July and the fruit ripens in
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August-September. Major Garstin states that the fruit is quite
as large and as palatable as the cultivated variety.

Ribes rubrum, Linn.—Red currant—Pdpar. Hooker, |I1., 411.
This species occurs in both moist and arid tracts along the inner
Himalaya, 5,000-12,000 feet. Brandis notes that in Lahil there
are specimens with a deep campanulate calyx, the lobes of which
are cilinte and the fruit (niangha) is yellow when unripe, but black
when ripe with the taste of red currants. This fruit is altogether
better than that of K. glaciale above, though small and more acid than
is agreeable. The cultivated red, white, and black currants have
been introduced from Europe, but do not appear to succeed in the
Kumaun climate,

Punica Granatum, Linn.—Pomegranate—Andr ddrim (tree and
fruit), ndashphdl, kushidla, post-andr (vind). Hooker, I1., 580, The
pomegranate occurs wild all over the hills.  The flowers (red or yel-
low) appear in April-May and the fruit ripens in July-September.
There are several varicties cultivated, the flowering pomegranate
and those with sweet or acid fruit, but those raised from Afghin-
istin stocks are preferred. The fruit is sub-acid and pleasant to the
taste and allays thirst. The bark is largely exported for tanning,

Bassia butyracea, Roxb.—Butter-tree— Chitira, chyiira; the
butter is called ehyéra-ka-pina in Almora and phalel and phalwdra
in the plains. Brandis, 290 ; As. Res., VIIL, 477. This fine tree
oceurs along the outer ranges 1,500-4,000 feet. The flowers appear
from November to January, and the honey produced by the bees
that feed on them is esteemed above all others in Kumaun. Madden
records its occurrence on the Kamolaghat leading to the Kota
Dian. 1In Sor, it is abundant in the Pithoragarh valley, reaching
the size of a large tree as high up as Kanthagaon (4,000 feet), and
it oceurs in abundance in the Kaili valley on both the Kumann
and Nepil sides, from Askot to Punagiri, near Barmdeo. The
sweet insipid pulp of the fruit is eaten and the cake left after the
oil has been extracted is eatable. From the seeds a soft solid vege-
table butter is extracted of the consistence of fine lard and of a deli-
cate white colour, which does not melt in the heat of the plains and
keeps a long time without deteriorating. It melts completely ag
120°F., and is used as a cold-cream and lip-salve. Pharm., 131.
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Scientific name. Vernacular name. 1 Reference. Tortions edible.
| w - -
Glycosmis  penta- Ban-nimbu pilru, pota- Hooker, L, 499 . l:'l.']u;ll_::mL very rare in
1=, bie. dbar.
Li?]?u};l%: acidissima, Bel: s " 6507 . Pulp of fruit in alicr-
I bet : wild.
Feronia  Elephant- Kaif, kath bel s » Bl6 ... Fru'&tl. ] cultivated and
RLILL. W! . y
Hgle Marmelos . |Bel, sriphala ¥ 517 ...|] Ditto: ditto.
{iagmgu pinnata . Kitmira, kharpat o ,: 529 ... F:Im]w black drupe.
Zizyphus Jujuba .|Ber, bera s 632 .. Fruoit: cultivated.
Y  vulgaris .. Kendidri,  kal phal, » 634 ..[Ditto:  eultivated
Lhalis, beri. and wild.
] {Euﬂp“ﬂ viie Hﬂkﬂ, bﬂ:lﬂﬂ!ﬂﬂ sun " ﬂ:q‘i & D_Il;-l;ﬂ: wild.
- oxyphylla ..|(figur ¥ o 634 ... DEHD.‘ o,
Hovenia duleis .. i SR T 1)!:;5{:: cultivatedand
wild.
Sagerctia  oppositi- Aglaia o 641 ...|Black, succulent fruit.
folia. e
Vitis lanata oo | Asaujiya, pahdeplita, s 651 ... |Fruit.
Jrurain, :
Hsculus indica  ...|Pdnkar s s 675 .. Seceds steeped and
ground.
Pistacia integerrima,| Kdhra-singi (fruit) ... Hooker, 1L, 13 ... Fruit.
Semeccarpus Anacar-| Bhildwa, bhela 253 - 31 ...|Fleshy receptacle

dimm

Buchanania latifolia, | Piydl,

Spondias mangifera, !
Moringa pterygosper -| Sufiujea, sefijna o

[LLELS

Bauhinia malabarica,| Amli

” variegata,

3] purpures .

a Yahlii ...

Tamarindus indica

Cassia Fistala -

Prinsepia utilis .

Linbus lanatus -
»  paniculatus -

y  Dno'uccanus ..

»  Miveus vy | Pila-hisdlu

»» lusiocarpus ..

s cllipticus .,

5 Dutans -

Terminalia belleriea,' Bahera

Eugenia operculata,

Alangium Lamarckii, Akola, ghaul
Cornus macrophylla, Kdgshi, rdchiya
s Capitata .,

migriya, kath-
blieldwa.

Amra, bakamb, amdra,

Kachndr, khairwdl,
faridl,
N\ Kaniydr, kamdan, ya-
ridl.
Ml jan, mdla
Tmly

Kinvali, kifola, itola ..,
Bhekara, dhatela, jhu-

fela,
Hivdlu e
Kila-hizdln ancliu,
potharala,
o Katsol, ifsdls o

Hisdlu, kdla, and ldl ...

o (Fuauri=-phal,

jogiya-
hisdiu, i

Rii-jdman

| Bamaura

Langur, sinjang (Bhot),

L5 |

]
¥

¥
b}

¥y

»

w

"

23 LR

42 ...
45 ...

277 ...
284 .

284 ...

i I
g
261 ...
R

331
329 ...

Z30 .
'3:]5 L]

339 LTT]
438 ..
33‘ CEE]
4"5 e
498 o
74] T

1'1'" ELLy
T“"‘ =as

around sceds.
Kernelg of the fruit.

Fruit.
Bark, leaves, flowers,
poda.
Leaves,
Ditto
[ EN
Flower-buds.

and flower-

Semls.

Fruit: enltivated.
Young pods.

il of seeds,

...| Fruit.

Black fruit.

Red fruit. %
Brownish-yellow fruit
COmmon.

Red and black frait ;

COTIMIEON.
Yellow fruit, comimon.,

Red fruit.

Kernels of fruit.
Fruait.

Do.

Do,

ml
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F.—PARTS OF WILD PLANTS USED AS FOOD IN THE
HILLS OR SUBMONTANE TRACT.

The following list' gives some of the wild plants of which parts

are used for food in seasons of scarcity.

Some of them, such as the

lotns, yams, and wild millets, are always eaten by the poorer

classes :—

Scientific name. Vernacular name. Reference. Tarts edible.
Nelumbium  specio- Kanwal, padam, am- Hooker, I, 116...[Stalk, lcaves, and
Aum. . | roota.
Trinmfetta rhomboi- Manphora, jhinjhru .. » 395 e Leaves and seeds,
den.
. pilosa .. Leshwa-kumoriya ... » 394...| Ditto.
Tribulus terrestris ... Gokliru » 423... Leaves and fruit.
I:Efl't aspera s Kumali, Eurmdli 3 666... Fruit.
Pueraria tuberosa .. | Bildi-kund, birdli. Hooker, IL., 197... Tuberous roots,
piina, sardl (Jaun- ‘
2 BAT).
I:ien}m'mn congesta, | Mus-kela . 2929... Pods.
E.a_aam Tora, - | Bandr, panwdr e = 263... Leaves and steme,
Trianthema mono- Bishkhapra e i G60...| Ditto.
Eyna. |
H}tr.ll‘lrmtrle agia-| Thalkari r 5 G60... Leaves,
ica,
Ipomeen sessiliflora, |Haran-khiri, hara . |Roxburgh, 159... Ditto and
S“Ii.““““’ virbascifo-| dseda b ¥ n 189,.. Fruit. s
LK.
Celosia argentea ...|Sirdli, ghogiva : 298... L
Digera arvensis «.| Das izt Drur,:v:', 1., 29... lﬁ?;{: S e
E:}p]I{urhlu angusti-| Dadhila-ghds, malid- = 120... Secds
olia. hir, ' :
Elrtwn ;Ilnrv?ﬂara il :f?srm':.r, shishona .. |Roxburgh, ¢54... Leaves.
Aloe vulgaris o | Cravhicdr ses | rury (0P )27... Sem
Commelyna obliqua, |Kdna, hanjura AR Drur; Eb‘.l’.flli,, oM .
] 1 510 wes | LORY .
Dioscorea sagi ttata, |Tair, tardr .. | Ro¥le ....Iiﬂ!:r::.g T
o versicolor, |Genthi, githi gajir,- Drury (F.P)ITL, |
ghangin. 977 ...}
" pentaphyllal Tagina, tdhuli w276,
= quinata .| Magiya, mumya o Do
»  deltoidea ... |Gin Do,
» aculeata ...\ Man-dlu ix a7¢ ...| Do.
gph;mmnn E;:-:nlunrun,, :guun, Jangli-mandira, n 570 ... Seeds,
accharum Sara .. |Sarhar sard | i
il‘-ll:‘lrﬂlﬂ Tl vt o riir Rax’ﬁ:urg]n, ?;! REI.“ in Bhébar,
splenium  polypo-| Li £ 3 i .
dioides. ¥po ENQurd =g [Tl Fronds.,
Nephrodium odora-| Kuéra S Da
tum. Y] Ll

! Deseriptions of all these

Economic Products

plants will be

of the North-Western

found in Part V. of

T my *Notes on the

rovinees,” Allahabad, 1881,
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[I.—VEGETABLE SUBSTANCES USED IN MEDICINE OR FOR
INTOXICATION.

A.—Drucs, DB.—NimrcoTics AND SrIRIT.

A.—DRUGS.

My object in the following list of the vegetable drugs found
and used in or exported from the Himdlayan districts of these
Provinees is to give a reference to a work where each one is botani-
cally deseribed and also to a work where their medicinal properties
have been noticed.! It would be out of place here to do more
than briefly indicate the therapeutic virtues attributed to them by
Furopean and Native practitioners. The following remarks® of
Dr. Burton Brown on the vegetable drugs collected for the Lahore
Exhibition will form a fitting introduction to this section of our
subject :—

“ The medicinal use of preparations of vegetable drugs has been
for a long time of the greatest importance, and until a comparatively
recent period the number of drugs obtained from plants and animals
greatly exceeded that of preparations from the mineral kingdom.
This depended on the fact that until chemical knowledge was fixed
on a firm basis, it was only with great difficalty and after many
failures that chemical produects could possibly be obtained ; while, on
the other hand, the different parts of plants to which a medicinal
use was assigned were easily distingnished and procured without
much trouble. In Europe, owing to the progress of science, mine-
ral preparations are mow most extensively made and used for
medicinal purposes, and many of our most valuable drugs are derived
from this kingdom. But in India the knowledge of chemistry is
confined to those among the natives who have been instructed by

Europeans, and therefore medicinal substances procared from the
mineral kingdom are comparatively seldom made or used, except-

ing by those who have been so taught ; or those mineral articles
are nsed which are procurable without much skill in preparation
and are often of little efficacy. The nse of vegetable drugs would
probably be the first to recommend itself to those seeking relief from

' A full description of each plant or tree and a more detailed noticeof uses of
each drug will be found in my “ Notes on the Economic Products of the North-
Western Provinces,” Part V1L ? 'anj. Yroducts.
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pain and disease, because plants are everywhere at hand, their nnm-
ber is very great, and their forms are distinctive and often peculiar,
and in some cases they have been supposed fo bear a more or less
obscure resemblance to certain parts of the body, either in health
or when diseased. Thus, in olden times, we find in Homer that
Nestor used a poultice of onions, cheese, and meal, mixed with wine,
to Machaon’s wound ; and the former substance was used by the
ancient Bgyptians in cases of dropsy. The hellebore of Anticyra
was long extolled by the Greek writers, and is said to have been
used by Melampus of Argos to cure the danghter of king Proclus
of melancholy., It has also been supposed that opium was the
Nepenthe of Homer,

“ Enough has been adduced to prove the antiquity of those sim-
ples or Galenical preparations as medicinal drugs derived from the
vegetable kingdom, and it is well next to consider in what manner
the use of drugs was probably commenced. The use of each vege-
table preparation was, probably, at first brought about by the expe-
rience of individuals, each of whom had found that certain plants
were useful in the diseases which afflicted himself or his neighbours,
and this knowledge was more rapidly spread owing to the ancient
enstom of placing the sick in public roads and markets, so that
passers-by might communicate information respecting such remedies
as were employed in similar eases. As observed by Herodotus, in
this way a knowledge of a great number of medicines would be
acquired, at first chiefly of those which were indigenous to the coun-
try, but gradually the drugs of other countries would become known,
especially those which were found to be of undoubted efficacy in
the disease for which they are used.

Hence it is to be expected that there will be found a larger
number of substances, which are inert or nearly so in a Materia
Mediea which comprises indigenous plants only, than in a collee-
tion of drugs brought from a distance. Moreover, as the imported
drugs must always be more costly than the indigenous ones, there
will always be a tendency to substitute some indigenouns substance
which may resemble the foreign one in appearance or action, espe-
eially as the description of the drugs or of the plants from which
they are derived was formerly much less carefully attended to than
now. Thus it will be seen, as above stated, that an Indian plant,

91
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Picrorhiza Kurrooa, has been substituted for the more remote
hellebore of the Greek physicians. Similarly a kind of Valerian
takes the place of Asarabacea, and firuits of Gardenia that of the
Juniper. This substitution would certainly bring the kind of remedy
in which it was employed into disrepute, as the substance used for
adulteration would differ greatly from the original drug in its
powers and mode of action.

“ Besides the above modes of ascertaining the natures of reme-
dies, which, being founded on actual experience, must be termed
improved methods, there is another mode called the Doctrine
of signatures. This is founded on'the belief that every natural
substance possessed of medicinal virtues indicates by its external
character the disease for which it should be employed. Thus
turmeric, rhubarb, and other roots, which have a brilliant yellow
colour, were supposed to he specially useful in jaundice and
diseases of the liver. Cassia fistula (amaltds), froms the peculiar
septa of the fruit resembling the valves of the intestines, is supposed
to be especially destined for the cure of diseases of those organs ;
and similarly, poppies, from the shape of their capsule, were sup-
posed to be useful in diseases of the head ; and roses, from the colour
of their petals, in those of the blood. Many small red or vellow
seeds, especially those of eruciferous plants, were supposed to be
aseful in cases of gravel, the deposit of which they sometimes
resemble in appearance ; and sdlap misri is used in diseases of that
organ to which the name of Orehis (applied usually to the plant)
is assigned. The convoluted pod of the Helicteres fsora is employed
in colic, since it is supposed to resemble the twisting of the coils
of the intestines. DBut although it is probable that the use of differ-
ent drugs was commenced in some of the ways already spoken of,
vet at the present day the native physicians have adopted, with
some modifications, the idea of GALEN respecting the method of
eperation of medicines: this was, that the uses of all medicines were
derived from their elementary or cardinal properties—namely,
heat, cold, moisture, and dryness ; and that all diseases could also
be classed under the above heads, but that in the treatment of dis«
ease a medicine should always be employed which was of a con-
trary nature to the disease treated. Thus a cold disease requires a
hot vemedy and the converse. It is probable that ignorance of the
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attachment to this theory (which is well known to native patients
and hakfms) is often an obsiacle to the employment of European
medicines in the hands of European practitioners among natives,
as either a remedy which they consider hot is employed for a dis-
ease which is also considered hot, or the prescriber does not state
whether the remedy given is a hot or cold one even when asked.
Although the theory that medicine acts by being hot or cold only
is entirely erroneous, yet it has so strong a hold on the eonfidence
of many natives that, without some attention to it, it would
be difficult in many cases to induce them to take the medicine

ordered,
“ The following is a list of some of the drugs employed, show-
ing their nature according to native ideas, and also their real use

in European medicine :(—

Seientiflc name. Vernacular name, Reference.? Beal use,

Cold medicines,

Phyllanthus Emblica,| Aonla, amlika «.|Brandig, 454 ... Astringent and acid
Linn. - purgative.
Rosa centifolia,|Gal-surkh . - g00 ... Astringent and purga.
Linn. tive.
Roea alba, Linn. . |Gil-geoti - 200 ...'Astringent.
ﬂi{::na Aurantium,|Narangi Wil & 63 ... Astingent, tonie.
nmn.
Tamarindus  indica,|{Tmli 4 163 ... Refrigerant,
Linn. |
Tc-lli::iunlin Chebula,|Harera il 923 ... Astringent,
£
Rhus Coriaria, Linn.,[Samik w| p 12¢ .. Ditto.

Hot medicines.

Semecarpus  Anacar- Bhiliwa o Brandis, 124 ... Acrid.
dinm, Linn.

Corylus Colurna, |Findak T 494 ... Demuleent.
Linn.

Zi]“liihﬂ officinale,'Sonth os|Drury, 163 .. Aromatic.

xb,

Mozchus wee | Mushk bon " Ditto.

Aquilaria Agallocha,|Gd w.|Brandis, 287 .../ Tonic.
Roxh.

Amber « | Kahruba Ditto.

1 The references are to Brandis® Foresi Flora, Drary’s Daeefi! Plants, Hooker's
Flora of British India, and the Pharmacopeia of India,
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Acacia arabica, Willd.—Babul; deseribed by Baker in Hooker,
IL., 203, This tree and others of the same genus yield a gum which
is used as a substitute for gum-arabic. The bark is considered a
powerful astringent and is used as a substitute for oak bark, and the
leaves enter into preparations for sores and cutaneous affections
Pharm., 62, 77.

Acacia Catechu, Willd.—K lair; deseribed by Baker in Hooker,
I1.,295. Theextractcalled Lath yields an active prineiple consisting
of mimotannic acid and eatechu and is used as an astringent and
tonic. Pharm., 62, 63.

Achyranthes aspera, Linn.—Chirchira ; deseribed by Drury
(U. P., 4). The seeds are given in entaneous diseases, the flower-
ing spikes in hydrophobia, the bruised leaves as an application for
stings, and the dried plant in colic. Pharm., 154.

Aconitum ferox, Linn.—Aconite—Mitha-zahar (bazaar), mau-
ra-biklk (root), makir; described by Hooker and Thomson, L., 28 : see
also Pharm., 8, 434, This species is found above 10,000 feet and is

largely export ed. It yields a deadly poison used in rheumatism
and neuralgia.

Aconitum heterophyllum, Linn.—Aconite—Als (root) ; de-
seribed by Hooker and Thomson, 1., 29. This species also grows at
high elevations above 8,000 feet. Itisused as a tonie, febrifuge,
and aphrodisiac, and with A. Lyeoctonum (Bish.) and A. Napellus
(Piliya-kachang and didhiya, the roots), oceurring at similar eleva-
tions, is exported in small quantities to the plains. Pharm., 4, 434.

Acorus calamus, Linn.—Gur-bach, bach (root); described by
Drury (U. P.,13). The dried rhizomes are used as a bitter, aromatic
tonic in fevers, rhenmatism, and dyspepsia, and are exported to the

extent of ahout 26 tons every year from the Kumaun forest division.
Pharm., 249.

Actiniopteris radiata.—The Aspleninum radiatum of Royle—
Mor-pankhi, Mor-pachh. This fern is used as an anthelmintic.

The root of Goniopteris proliferum is used in fevers and that of
Neplrolepis cordifolia in electuaries,

Adiantum Capillus-veneris, Linn.—Maiden’s hair fern—the
mubdraka of Kumaun. This fern and A. venustum (Pareseoshdn,
hansrdj) are exported from the Kumaun forest division, both as a
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medicine and a dye, to the extent of about 10 mannds a year. They
are both considered astringent, aromatic, tonic, and emetic in large
doses. The rhizomes and dried leaves of various other species of
ferns are sold in the bazaars under the names iskulikandripin and
balitkanlnin, corruptions of the names Scolopendrivm and Polypodium

Higle Marmelos, Corr.—Bael—Bel; described by Hooker, 1.,
516. The fruit is a specific in atonic diarrheea and dysentery.

Pharm., 46, 441.

Albizzia Lebbek, Benth.—Siras ; deseribed by Baker in Hooker,
I1., 298. The bark is applied to sore eyes and the root in making
an ointment used in ophthalmia and in cutaneous affections and is
given in decoction for diarrhcea.

Allium Cepa, Linn.—Onion—Piydj. This common vegetable
is used in special diseases as a stimulant, diuretic, and expectorant.
A. sativum—OGarlic—Lahsan—is supposed to have similar proper-
ties in native medicine,

Aloe indica, Royle— Ghikawdyr ; deseribed by Drury (U.P., 26).
The bitter inspissated juice contains a cathartic principle. A. per-
foliata, Roxb., occurs rarely in gardens in Kumaun. Pharm., 242.

Alstonia scholaris, R. Br.—Chhatiyin, satiyin of the Bhibar ;
deseribed by Drury (U. P., 29). The bark is a powerful tonie, an-
thelmintie, and antiperiodic : the milky juice is applied to ulcers
and mixed with oil in ear-ache. It is also valuable in dysentery
and diarrheea.  A. lucida, the didhi of Kumaun, is found on the first
range and is said to possess similar properties. Pharm., 137,
455.

Amarantus farinaceus and others of the same and allied genera
are held to possess diuretic and purifying properties. Pharm., 134,

Anagallis arvensis, Linn., var. carulea—Pimpernel—.Jonk/-
mdri, jeinghani; described by Drury (F. P., IL., 128). Triturated
it is used to intoxicate fish and to expel leeches from the nostrils.
It is also used in cerebral affections, leprosy, hydrophobia, and
dropsy.

Anatherum muricatum, Beauv.—Kas or khas; deseribed
by Drury (U.P., 38). The roots are given in infusion as a
febrifuge and in powder in bilious affections and also yield an oil.
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Aneilema tuberosa, Ham., Murdannia scapiflora, Royle—
Miisli-siydh and safed (roots), The rootlets furnish an astringent,
tonic preparation and are exported for this purpose from Kumaun.
Pharm., 235.

Anisomeles ovata, R. Br.—(obara ; described by Drury (F. P,
11, 557). This plant has carminative, astringent, and tonic pro-
perties and also yields an oil. Pharm., 168,

Anona squamosa, Linn.—Custard-apple—Sitaphal, sharifuh.
Hooker, Fl. Ind,, L., 63. The powdered seeds mixed with flour of
gram and water make a hair-wash and the bruised leaves with salt
make a cataplasm to induce suppuration.

Artemisia vulgaris, Linn.—Piti; described by Roxburgh, 599.

This species is common in Kumaun ; it has stomachic and tonie pro-
I i
perties and is given in fevers. . seoparia, W all.—Jhao—has simi-
lar nses. Pharm., 122, 126.

Argemone mexicana, Linn.—Kantela ; deseribed by Hooker
and Thomson, I, 117. An introduced plant now completely
naturalized. The seeds yield an oil, used as a mild, eooling laxa-
tive. The juice of the plant is diuretic, relieves blisters and heals
excoriations and indolent uleers. Pharm., 22, 440,

Argyreia speciosa, Choisy— Gao-patta, bick-tdrak ; found wild
in the Dehra Diin and the Bhabar, described by Drury (U. P., 49).
The leaves are used as emollient poultices for wounds and externally
in skin diseases, having rubefacient and vesicant properties. A.
sefosa oceurs in the Sarju valley near Kapkot. Pharm., 157.

Artocarpus integrifolia, Linn.—Jack-tree—lathal; described
by Brandis, 425. The juice of the trunk is used in glandular swell-
ings, the young leaves in skin diseases, and the root in decoction in
diarrhoea.

Asparagus adscendens, Roxb.—Khairuica; described by Rox-
burgh, 201. The tuber of this species is used as a demulcent and
tonie.

Asparagus racemosus, Willd.—Sitrdwal (plant), boziddn (root),
haliyiin (fruit). The root is used in special diseases and has also
demulcent properties in veterinary medicine. Iharm., 243,
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B.
Benninghausenia albiflora, Reich.—White rue—Pisu-ghds ;
deseribed by Hooker, 1., 486. Exported and used as a medicine
for poultry.

Balanites Roxburghii, Planch.—/nguwa; is found in Delira
Dun (Royle), and is deseribed by Bennett, I., 522. The leaves
have anthelmintic properties and the bark is used as a cattle
medicine.  The unripe drupes have strong cathartic proper-
ties, but when ripe are pleasant and the seeds are given for
coughs.

Baliospermum indicum, Dne.—Croton—Jungli jamdlgota ;
deseribed by Drury (F. ., 111., 192). The seeds are used as a pur-
gative, but in over-doses are an acro-narcotic poison. They are also
used externally as a stimulant and rubefacient. The oil is a power-
ful hydragogue, cathartic, and useful for external application in
rhenmatism. Pharm., 201.

Barleria cristata, Linn.—Gorp-jiba, kdla-bdinsa (leaves) 3
described by Roxburgh, 471. The seeds are supposed to be an anti-
dote for snake-bites and the roots and leaves are used to reduce
swellings and in coughs.

Bassia butyracea, Roxburgh (see page 715 antea). The butter
is nsed for rheumatism and as a pomade and lip-salve. The oil
of B. latifolia is used for soap and emollient ointments and the
spirit distilled from the flowers as a stimulant. Pharm., 130,

131.

Bauhinia variegata, Linn.—Klwairdl, kachndr ; described hy
Paker, I1., 284. The root in decoction is useful in dyspepsia and
flatulency ; the flowers with sugar as a gentle laxative; and the bark,
flowers or root triturated in rice-water as a cataplasm to promote
suppuration.

Benincasa cerifera, Savi—Blunja, petha, Fumhra (see page
700). This gourd has alexipharmic and tonic properties and is
given in dysuria in native practice.

Berberis Lycium, Royle—Kashmal ; described by Hooker and
Thomson, 1., 110. The root is known as kingora-ti-jar in the hills
and ddr-hald and dar-chob in the plains.  An extract from the roots
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is known as rasaunt, and it is ullit!HJ' fraom this E-lll.'(‘-il:.-?- that it is
obtained in Sirmor and Garhwal. The medicinal extract iz highly
esteemed as a febrifuge and as a local application in eye-diseases,
It is said by some Lo have been known to the ancient Greeks and
Romans as Lykion,” and pots labelled “ Best Himdlayan Lykion™
have been found in the ruins of Pompeii, but this identification is
disputed. In Kumaun B. aristata and B. asiatica vield rasaut. The
average annual export of the root from the Kumaun forest division
is about two maunds and from Garhwal about double the quantity.,
Pharm., 13, 436.

Boerhaavia diffusa, Linn.—Gdda-purna ; described by Drury
(F. P., 1IL., 34). The root of this common weed is given in infu-
sion as a laxative, anthelmintic, and cooling medicine. Pharm.,
153,

Bombax malabaricum, D.C.—Semal ; described by Masters in
Hooker, L., 349. The gum is given in asthenic cases; the root fur-
nishes one of the musali and is used as a stimulant and tonic and in
large doses as an emetic, and the leaves are employed as an aphro-
disiac and in special diseases. Pharm., 36.

Boswellia thurifera, Cole—Indian frankincense—the salki of
Garhwél ; described by Drury (U. P., 84). The gum is prescribed
with clarified butter in special diseases, with cocoa-nut oil for sores,
and as a stimulant in pulmonary diseases. Pharm., 52.

Brassica nigra, Koch.—Black mustard—ZK&dli sarson. This
and the allied species, B3, alba and B. juncea, are frequently used in
medicine as rubefacients and vesicants. Pharm., 25.

Briedelia montana, Roxb.—Kangnaliya ; described by Rox-
burgh, 705.  Reported to possess astringent and anthelmintic pro-
perties and found at 3-4,000 feet,

Buchanania latifolia, Roxb.—Chironji ; deseribed by Brandis,
127. The oil extracted from the kernels of {he fruit is used as a

substitute for almond oil in native medicinal preparations and con-
fectionery.

Butea frondosa, Roxb.— Palds, dhdik : deseribed by Brandis, 142,
The inspissated juice obtainable by incision is used as a substitute

for kino : the seeds as a vermifuge and anthelmintic and when
v2
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made into a paste as a remedy for ring-worm. DB. parviflora—
manla—has similar properties. Pharm., 73, 74, 79, 444,

Buxus sempervirens, Linn.—Papri, shamdj; described by

Brandis, 447. A tincture from the bark is used as a febrifuge.
C.

Casalpinia Bonducella, Fleming—Karaunj ; described by
Baker, I1., 254. The kernels are used as a tonie in fevers and
made into an ointment with ecastor-oil and applied externally in
hydrocele. An oil is extracted from the leaves which is used in
palsy and rheumatism. Pharm., 68, 446.

Callicarpa arborea, Roxb.—Gliwdla; described by Drury
(U. P., 97). The bark is aromatic and bitter and is applied in
decoction in cutaneous aftfections.

Calosanthes indica, Blame—Pharkath ; described by Drury
(U. P.100). The bark is astringent and used in applications to
cuts and fractures. The seeds are applied to abscesses and the offi-
cinal syonak seems to be procured from the leaves.

Calotropis procera, R. Br.—Maddr, dk; described by Brandis,
331. The root, bark, and inspissated juice are used extensively for
their emetic, diaphoretic, alterative and purgative properties. Pharm.,
141, 457, 4585.

Canna indica, Linn.—Indian shot—Kiwdra ; described by
Drury (U. P., 106). The root is used as a diaphoretic and diuretic
in fevers and dropsy.

Cannabis indica, Linn.—Bhang. See intoxicating drugs, postea,
and Pharm., 216, 463.

Capparis horrida, Linn.— Ulta-kdnta, biprwa-kinta ; described
by Hooker and Thomson, I., 178. Found in the Bhibar. A cata-
plasm of the leaves is considered useful in boils, swellings, and piles.

Capsicum frutescens, Linn.—Mircha, kursdni; prescribed in
native practice in gout, dyspepsia, cholera, and ague.

Careya arborea, Roxb.— Vidlamba, kimbhi ; described by
Clarke in Hooker, IL, 511. The flowers are given as a tonic in
sherbet after childbirth.

Carum copticum, Benth —Lovage—djwdin ; deseribed by
Clarke, IL, 682.  This plant possesses valuable stimulant,

03
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carminative and antispasmodie properties ; it aids digestion, and
is used in colic, colds, rheumatism and fever and is also esteemed as
a diuretic. Pharm., 98, 99, 447. C. Carud, Linn.—Carraway—
KNilajlra—(Hooker, [. e, 6380) occurs at the same elevations
(8-10,000 feet) and possesses similar virtues. Both are exported
to the plains.

Cassia Absus, Linn.—Bandr; described by Baker, II., 265.
The seeds are used in powder applied beneath the eyelids or in the
form of an ointment in ophthalmia. Pharm., 78.

Cassia Fistula, Linn.— Kitola, itola, rdj-briksh of the Bhabar ;
described by Baker, II., 256. This tree yields the commonest
cathartic used in native medicine. The pulp around the seeds is a
valuable laxative, the flowers are used as a febrifuge made into a
confection known as gil-kand, and the root is a strong purgative.
The bark and leaves are applied to cutaneous eruptions. Pharm.,
6.

Cassia Sophera, Linn.—Bandr of the Bhibar ; deseribed by
Baker, II., 262. The bark, leaves, and seeds of this tall weed are
cathartic and the juice of the young leaves is applied in ringworm.
C. Tora has the same native name in Kumaun ; its leaves are eaten

by men and animals and the seeds are used as a remedy for itch.
Pharm., 78.

Cedrela Toona, Roxb.— Tvini; deseribed by Drury (U. P., 128).
The bark is astringent and has been found a fair substitute for qui-
nine in fevers and bowel complaints, especially with young children.
Pharm., 55.

Celosia argentea, Linn.—Sirdli, sarwdli, gogiya ; described by
Drury (F. P., IIL, 15). The seeds are used chiefly in special dis-
eases,

Chavica Roxburghii, Miq.— Piper longum, Linn.—fruit pipla-
mill ; described by Drury (U. P.,131). P. longum, var. silvaticum,
grows wild and the fruit is largely exporved as a condiment and a
stimulant in medicine. TPharm., 208,

Chenopodium album, Linn.—Bhatuwa ; described by Drury
(F. P, I1L,, 5). Itis used in special diseases and as a laxative in
spleen and bilious disorders.
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Cicer arietinum, Linn.—Gram— Chana (see page 693). The
hairs of the stem and leaves exnde an acid used as a refrigerant in
fevers ; the seeds are considered stimulant and when roasted are
used as a substitute for coffee berries. Pharm., 80.

Cinnamomum Tamala, Nees—7aj (bark), tejpdt (leaves) ;
described by Brandis, 374. The bark and leaves are used as a car-
minative, aromatic and stimulant in coughs and dyspepsia and
generally as a substitute for true cinnamon. Pharm., 196.

Cissampelos Pareira, Linn.—Pari; described by Hooker and
Thomson, I.,203. The dried root has diuretic, tonic and slightly
aperient qualities and forms part of the pfli-jari or ¢ yellow-root’ of
the native Materia Medica. The leaves are applied to abscesses.
Pharm., 7.

Citrullus Colocynthis, Schrad.—Indrdyan (see page T01).
The fruit affords a safe and active cathartic in hepatic and
visceral congestion. C. Hardwickii, the air-alu of Kumaun and
pahdriindrdyan of the plains, has similar properties. Pharm., 94.

Citrus Aurantium, Linn.—Orange—Ndrangi—(2) C. medica—
Bijaura—(3) C. var. Limonum—.Jdmira—and (4) C. var. Limetta—
Amritphal—are all used in medicine as tonics and purifiers of the
blood, refrigerants in fevers, flavouring materials in infusions,
pomades, &c., anti-scorbutics, stomachies, and carminatives. The
juice is exported from the Kumaun forest-division to a great extent
every year. FPharm., 42, 43, 45.

Cleome viscosa, Linn.—Jangli-havhar ; deseribed by Hooker and
Thomson, 1., 170. The seeds are considered anthelmintic ; the leaves
are used as a vesicant, and hoiled in clarified butter are applied to
wounds, and the juice to uleers, The root is administered in decoc-
tion as a febrifuge. This plant is often confounded with Gynan-
dropsis pentaphylla.

Clerodendron serratum, Spr.— Ganth-baharangi ; described by
Drury (U. P., 141). The leaves of this common plant are boiled
in oil for applications in ophthalmia: the roots boiled in water

with ginger and coriander are given in nausea, and the seeds are
slightly aperient. The leaves of C. infortunatum, Linn.—Bhat—
also afford a cheap and efficient tonic and antiperiodic. Pharm.,
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164. C. Siphonanthus, R. Br—Arni—also occurs and its roots
and leaves are officinal in native practice.
Cochlospermum Gossypium, D. C.—Katera, gajra; described

by Hooker and Thomsen, L, 190. This small tree yields a gum
used as a demuleent in coughs and special diseases. Pharm., 27.

Colocasia antiquorum, Schotti— Kachu, arwi ; described by
Drury (U. P., 155). The inspissated juice of the petioles is a capital
styptic for wounds. Pharm., 250.

Commelyna obliqua, Don.— Kanjura, kina. The root is use-
ful in vertigo, fevers, and bilious affections, and is said to be used as
an antidote to snake-bites.

Corchorus olitorius, Linn.—Banphal ; found in Dehra Dun ;
described by Masters in Hooker, Fl. Ind., 1., 397. The leaves are
emollient and used in infusion as a refrigernnt in fevers and special

diseases. The dried plant toasted and powdered is used in visceral

obstructions.
Cordia latifolia, Roxb.—Bairdlu, baurdla ; deseribed by Drury
(U. P, 160). The fruit is used as an expectorant and astringent.

Pharm., 157.

Cordia Myxa, Linn.—Koda ; described by Drury (U. P., 161).
The pulp of the fruit is used as a laxative and the seeds mixed with
oil are deemed a specific in ringworm. The juice of the bark in
infusion is given with cocoa-nut oil in gripes. Pharm., 157.

Coriandrum sativam, Linn.—Coriander—Dhaniya ; deseribed
by Clarke, IL, 717. The dried ripe fruit and the volatile oil are
both used in medicine as an aromatie stimulant in colic and the like.

Pharm., 101.

Costus speciosus, 8. M.—&Keyu, keoli, kit-shirin (root) ; des-
cribed by Drary (U. P., 164). From the root a strengthening tonie
is made and it is also used as an anthelmintie.

Crinum asiaticum, var. tovicarivm, Herb.—Chindar, kanwal,
pindar, kaninu ; described by Roxburgh, 283. A valuable emetic ;
in small doses naunseant and diaphoretic. The dried sliced roots are
also emetic : the leaves with castor-oil are used in rhenmatism and

the juice in ear-ache. Pharm., 254,
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Cucurbita Pepo, Linn.—Bhiinga, petha ; and €. marima—ga-
duwa (see page 702). Both these gourds are used in medicine ; the

leaves as applications for burns and the seeds as anthelminties.
Pharm., 96.

Cuminum Cyminum, Linn.—Jira (see page 705.) Both fruit
and oil possess carminative properties allied to dill and coriander :
the seeds are largely exported to the plains. Pharm., 108,

Curculigoorchioides, Goertn.—Petdri; described by Drury
(F. P, II1,, 458). The tuberous roots are some of those kiiown as
maisli-siydh and are held in the highest esteem by native physicians
as a specific in special diseases. Pharm., 235.

Curcuma longa, Roxb.—Turmeric—Haldi (see page 706.)
This is much used as an application in bruises : the fresh juice as
an anthelmintic ; the fumes of the burning root in coryza and the

root in decoction for relieving catarrh and purulent ophthalmia.
. Pharm., 231.

Cymbopogon Martini, Munro—Bujina, pdla-khari. The oil,
known as raus-ka-tel and Nimar oil, enters largely into native per-
fumery. The roots of C. laniger— Piriya—are also used as an aro-
matic stimulant (see Drury, F. P., IIL.,, 641). Pharm., 236.

Cynodon Dactylon, Pers.—Zuib ; deseribed by Drury (U. P.,
180). This grass yields a cooling decoction from the roots and young
leaves found useful in fever.

Cyperus rotundus, Linn.—Motha ; described by Drury (U. P.,
182). The roots are held to be diaphoretic, diuretic, and astringent
Pharm., 250.

D.

Dalbergia 8issoo, Roxb.—Sisu; deseribed by Drury (U. P.,
186). The leaves and saw-dust in decoction are esteemed in erup-
tive and special diseases and to allay vomiting. The oil is also
applied externally in cutaneouns affections.

Datisca cannabina, Linn.—Bujr-bhanga, bhang-jala (roots) ;
deseribed by Clarke, IL., 636. The roots are exported as a medi-

cine useful as a sedative in rheumatism and to aid in dyeing
red.
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Datura alba, Linn.—Dlatiira; described by Drury (U, P,
188). The leaves and seeds are used as anodynes and antispasmo-
dics. Pharm., 175, 460.

Daucus Carota, Linn.—Carrot—Gdjar. This common vege-
table is used as a poultice for uleers and boils.

Delphinium Brunonianum, Royle—Nepdri; deseribed by
Hooker and Thomson, 1., 27. Oceurs at 14,000 feet and is exported
for its highly musk-scented leaves, used in native perfumery and for
temple offerings.

Dendrocalamus strictus, Nees—Bambu— Bdns, bdsila ;
described by Brandis, 529. The bambu yields a siliceous secretion
in the joints of the female plant, called bdns-lochan or tabashir,
considered by the Baids to be useful as a stimulant and aphrodisiac.
The root is said to be a diluent, the leaves are used as an
emenagogue and anthelmintic and the dried stems as splinters in
surgery, which seems to be the only really valuable use that the
products of the bambu are put to in medicine. The product bans-
lochan is exported in small quantities from Kumaun. Pharm., 256.

Desmodium triflorum, D. C.— Kudaliya ; described by Drury
(U. P, 190). The fresh leaves are applied to wounds and abscesses
that do not heal well.

Dioscorea versicolor, Wall.—Yam— (Fenthi, gajir. The tubers
yield a farinaceous food for invalids.

Diospyros Melanoxylon, Roxb.— Tendu ; deseribed by Dran-
dis, 294. This and the other species of ebony afford an astringent
from the bark which is used in decoction in diarrheea, dyspepsia,
and the like as a tonic. Pharm., 132.

Dolichos sinensis, Linn.—ZLobiya (see page 695). This and
other similar pulses are prescribed in special diseases and as
stomachics.

Drosera peltata, Gm.—Mukha-jali ; described by Clarke, I1.,
424, The leaves bruised and mixed with salt are used as a blister
in Kumaun.

E.

Eclipta erecta, Linn.—Moch-kand, bhangra, babri ; described

by Drury (U. P., 202). The fresh plant is applied with sesamum
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oil in elephantiasis ; the expressed juice in affections of the liver,

spleen, and dropsy, and in large doses as an emetic ; also as a black
hair-dye. The average annual export from the Kumaun forest
division is about 5 maunds. Pharm., 128.

El@agnus umbellata, Thunb.— Ghiwdin, kankol ; common in -
the hills from the Jumna to the Sirda ; deseribed by Brandis, 390.
The seeds are reported to be used as a stimulant in coughs, the
expressed oil in pulmonary affections, and the flowers as a cardiae
and astringent.

Elz=odendron glancum, Pers.—S8hanriya (Kumaun) and jomu-
wa (Dehra Dan) ; described by Roxburgh, 214. The root is held
to be an antidote in snake-bites ; a decoction or cold infusion of the
fresh bark of the roots is applied to swellings.

Embelia robusta, Roxb.—Bayabirang (fruit) ; deseribed by
Brandis, 284. The fruit is said to be used to adulterate black pepper
like that of E. Ribes, which has the same vernacular name and is
given as an anthelmintic and internally for piles. The greater
portion of the bayabirang exported from Kumaun seems to be the:
fruit of Myrsine africana.

Eragrostis cynosuroides, Ret.—Ddbh. A common grass said
to possess diuretic and stimulant virtues.

Eugenia J ambolana, Lam.—Phaunda ; described by Brandis,
983. The leaves and bark are astringent.

Euphorbia pentagona, Bois.—Sehund. This and other species
of the same genus yield an acrid milky juice having cathart’ec and
anthelmintic properties. Pharm., 204.

Exacum tetragonum, Roxb.— Titalfiana ; described by Rox-
burgh, 133. It is used as a tonic in fevers and a stomachic bitter.
Pharm., 149.

)

Feronia Elephantum, Corr.—Kath-lel ; found in the Siwiliks
and Bhébar ; described by Drury (U. P., 220). This tree yields a
gum used for the same purposes as gum-arabic ; and the leaves are
carminative and stomachie, especially with children. Pharm., 48.

Ficus Carica, Linn.—Fig—Aujfr ; described by Brandis, 418.
The fruit is used medicinally as a laxative.
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Ficus indica, Roxb. ( £. bengalensis, Linn.)—Bar, bat ; deseribed
by Drury (U. P., 221). The juice collected from incisions in the
bark of the banyan-tree is considered a specific in cracked heels,

excoriations, and sometimes for toeth-ache, lumbago, and croup.
Pharm., 217.

Ficus religiosa, Linn.—Pipal ; described by Drury (U. P., 225).
The young shoots are used as a purgative and have some re, uta-
tion in skin diseases ; the bark of this and the preceding is used as a
tonic in desoction. The seeds are given in electuary as a purifier of
the blood.

Ficus hispida, Linn., /.— Kdgoha, gobla, dhiira, totmila ; deseribed
by Brandis, 423. The fruit, seeds, and bark are possessed of emetie
properties. Pharm., 217.

Ficus glomerata, Roxb.— Giilar ; described by DBrandis, 422.
The bark is used as an astringent and a wash for wounds. The
milky juice is given in piles and diarrheea and in combination with
sesamum oil in cancer. The root is useful in dysentery.

Flacourtia sepiaria, Roxb.—Kendai; described by Brandis, 18.
This tree yields an antidote to snake-bites from an infusion of
the leaves and roots : the bark triturated in sesamum oil is used as
a liniment in rheamatism.

Feeniculum vulgare, Linn. Fennel—Son/; described by Clarke
in Hooker, II., 695. It is used as a carminative and stomachie,
cultivated. Pharm., 100.

Fraxinus floribunda, Wall. —Angu ; deseribed by Brandis, 302,
A eoncrete saccharine exudation (manna) from the stem is obtained
by incision and is a substitute for the officinal manna. Pharm., 136.

Fumaria parviflora, Lam.; Var. Vaillantii, the Khairoea of Kuo-
maun, also known as pitpdpra, mijdlu ; deseribed by Hooker, /., and
Anderson in Hooker, 1., 128. The dried herb is employed as a
diuretie, anthelmintie, diaphoretic, and aperient, espeeially as a blood
purifier. The average annual export from the Kumaun forest
division is about 32 maunds.

G
Gentiana Kurroo, Royle.—Kwru, hithi—Himdlayan gentian.
This plant oceurs near the snows. There are four or five allied species,
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all of which are exported to the plains to the extent of about five tons
a year, and are there sold as a valuable bitter tonic. See Royle,
INl. Bot., Him. Moun., pl. 58, fig. 2, and Pharm., 149.

Geranium ocellatum, Camb.—Bhdnd; described by Edge-
worth and Hooker, /., in Hooker, 1., 433. A very common
plant in Kumaun, which possesses diuretic and astringent pro-
perties.

Gloriosa superba, Linn.—Bish nangdl, bish ningdla ; described
by Drury (U. P., 234). The root is used in special diseases, but is
said to be poisonousin large doses. Pharm., 242,

Gmelina arborea, Roxb.— Kumbhdr, gumbhdr ; described by
Drury (U. P., 234). The root is given in conghs, rheumatism, and
gpecial diseases, and is said to have anthelmintic properties like A.
asiatica. Pharm., 164,

Gossypinm herbaceum, Linn.—Cotton—Kapds. The down of
this well-known shrub is applied to burns ; the seeds to increase milk,
also in epilepsy and as an antidote to snake-poison ; the rootas a
diuretic, emenagogue, and demuleent, and the leaves in decoction as
a tonic in fever and diarrhea. Pharm., 33.

Grewia asiatica, Linn.—Pharsiya; described by Masters in
Hooker, I.,886. The leaves are used as an applieation to pustular
eruptions and the fruit in sherbet as a refrigerant in fevers and a
gargle for sore-throat.

Gynandropsis pentaphylla, D. C.—AKathal parhar; described
by Hooker, f., and Thomson in Hooker, L., 171. It occurs common
in the Bhabar ; the leaves are used as a rubefacient and vesicant ; the
expressed juice is given with salt in earache ; the seeds in powder are
given with sugar internally in fevers and bilions complaints, and the
entire plant with sesamum oil is used as an ointment in eutaneons
affections. Pharm. 25. This plant is often confounded with Cleome
viscosa in native shops.

H

Hedychium spicatum, Smith— Kachir-kachu, .!'capai:---kachﬁ,bm.t-
haldi. It possesses carminative and stimulant properties and is
especially used as a cattle medicine : it is exported from Kumaun
to the extent of a few tons annually. Pharm., 232.
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Helicteres Isora Linn.—Jhonkha-phal, maror-phal ; deseribed
by Masters in Hooker, 1., 365. The seeds according to ‘thedoctrine of
signatures’ are considered useful in colic and diarrheea and as a blood
purifier: and are exported from the Kumaun forest division to the
extent of about a ton per annum.

Heliotropium brevifolivm, Wall.-—Safed-bhangra, ehit phail.
The whole plant is laxative and diuretic; the juice is used as
an application to sore-eyes, gum-boils and sores generally to pro-
mote suppuration and as a cure for the sting of nettles and insects.

Herpestis Monniera, H.B. et K.—Jal-nim ; deseribed by Drury
(U. P., 249). A dose of six mdshas of the leaves steeped in water is
an esteemed aperient ; the water may be used as an embrocation in
skin diseases and croup, and the juice with kerosine-oil is used in
rheumatism Pharm., 161.

Hiptage Madablota, Geertn.— Aita-lugala; described by Hooker,
I., 418. The leaves are esteemed useful in cutaneous diseases.

Holarrhena antidysenterica, R. Br.—HKuwdr and moriya of
Bijnor and kier, kida, kura of Kumaun; described by Brandis, 326.
The bark is a specific in dysentery : hence the name, and the
geeds are also said to possess similar properties. Pharm., 137, 455.

Hordeum hexastichon, Linn.—Barley—Jau. The husked seeds
form pearl barley, a favourite food for invalids and in decoction a
drink in fevers. Pharm., 253.

Hymenodictyon excelsum, Wall.—Bhilan, bhalena, bhamena,
dhauli ; common in the Kota Dun ; deseribed by Brandis, 267,
The inner coat of the bark possesses the bitterness of cinchona
and its astringent properties. Pharm, 117,

Hyoscyamus niger, Linn.—Henbane —Khorasdni ajwdin (seeds);
occurs wild and is also cultivated. The seeds are given in native
medicine as an anodyne and sedative in mental diseases. Pharm.,
178.

L

Ichnocarpus frutescens, R. Br.—Dhidhi; described by Drury
(U. P, 259). The root possesses alterative, tonic properties and is
employed as a substitute for sarsaparilla: the stalks and leaves are
used as a decoction in fevers, Pharm., 138,
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J.

Jasminum grandifliorum, Linn.—.Jaéhi; very abundant in low
valleys ; described by Brandis, 313, The flowers and their essence
are used as an application in skin diseases, headache and weak eyes:
the leaves are used in toothache. Other species of this genus are also
found in Kumauan and are employed in making perfumed waters.

Jatropha Curcas, Linn.—Safed ind; described by Drury (U. P.,
276). The oil from the seeds is used as a purgative, but is uncertain :
it is also applied diluted in rheumatism : the leaves warmed with
castor-oil form a poultice for bruises: the seeds in over-doses are
poisonous, and the milky juice is used to destroy maggots in sores on
sheep. Pharm., 203.

Juglans regia, Linn.—Walnut—Akor, akhrot, kharot. The
bark is used as an anthelmintic : the leuves are astringent and
tonic and in decoction a specific in strumous sores: the fruit is given
in special diseases and rheumatism,

Justicia Adhatoda, Linn.—Bashing ; described by Drury as
Adhatoda vasica (U. P., 16). The flowers, leaves, and roots are
considered antispasmodic and anthelmintic; the juice is found useful
in pulmenary affections, and a tineture is also commonly given as an
expectorant. Pharm., 162.

1

Kydia calycina, B. W.—Puta ; deseribed by Masters in Hooker,

1., 348. The bark is mucilaginous and is used to clarify sugar.
L.

Lepidium sativam, Linn.—Cress—Halang. The seeds of this
common vegetable are used as a tonic laxative and antiscorbutic
and as a gentle stimulant in indigestion.

Lilium wallichianum, Royle—Findora. The dried bulb scales
possess demulcent properties and are used like salep in pectoral

complaints,

Limonia acidissima, Linn.—Bali ; deseribed by Hooker, I,
507. The root is purgative, sudorific, and used in colic: the leaves in
epilepsy and the dried fruit as a tonic and disinfectant. Pharm., 43,

Linum usitatissimum, Linn.—Flax. The seeds arethelinseed of
the pharmacopeeia, of which the uses are well known. Pharm., 37.
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M.

Mallotus phillipinensis, Miill.—Zoini, 7oli ; described by
Drury as Rottlera tinctoria (U. P., 378). The powder on the seeds
is a valuable anthelmintic, vermifuge, and purgative. Tharm.,
202,

Malva rotundifolia, Linn.—Senchala ; described by Masters in
Hooker, I, 320. The seeds are demulcent and are used especially in
bronchitis, inflammation of the bladder, and hmmorrhoids, and
externally in entaneous affections and coughs.

Malva sylvestris, Linn.—#kanji, tilehuni; described by Masters
in Hooker, I, 320. It is a valuable demulcent in pulmonary affec-
tions and a substitute for the marsh mallow of Europe.

Mangifera indica, Linn.—Mango—Amb. The sliced rind of
this well-known fruit is astringent and used as a stimulant tonic in
debility of the stomach : the kernels are styptic in hamorrhoids,
astringent in diarrheea, and tonic in fever. Pharm., 59.

Melia Azedarach, Linn.—Bakdyan, dek, jek, betain ; described
by Brandis, 68. The bark of the root and the pulp of the seeds are
anthelmintic in small doses and poisonous in large doses. Pharm., 55.

Melia indica, Linn— N#mn; described by Brandis, 67. The
bark, leaves, and seeds are all really valuable ; the bark as a
febrifuge and substitute for quinine; the leaves as a cataplasm for
wounds and sores; and the seeds for their oil, which is used as an
anthelmintic and an application to foul sores. Pharm., 55.

Mentha viridis, Linn.—Spearmint— Paldri pudina. The oil
obtained by distillation from the fresh herb in flower is inferior
only to peppermint and is useful in cholie, nansea, and flatulence.
Pharm., 166.

Mimosa rubicaulis, Lam.—Agla ; described by Baker in Hooker,
I, 291 ; M. pudica, Linn.— Lajawanti ; deseribed by Hooker (l.c.)
The seeds of both are unsed as purifiers of the blood, and the
leaves are given in infusion in piles, and pounded they are applied
to burns.

Mirabillis Jalapa Linn.— Giil-bdnsa. The root forms a safe and
efficient purgative equal to jalap, and the leaves are applied to
abscesses. Completely naturalised in Kumaun. Pharm., 184.
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Momordica charantia, Willd.—Karela ; described by Druary,
U. P, 306 (see page 700). Used as a laxative and in preparation as
an ointment for sores and the juice of the leaves as an anthelmintic,

Moringa pterygosperma, Gartn.—Salajna— Horse-radish
tree ; described by Hooker, II., 45. The fresh roots are vesicant

and rubefacient and useful in rheumatism, Used internally, the
fresh juice of the roots has stimulant and diuretic properties and the
root in decoction furnishes a gargle.  The seeds yield a fine oil
useful in rheumatism, and the tree itself a gum used as an anodyne
in headache and as an application to buboes. Pharm., 61.

Morus indica. Linn.—Indian mulberry— Tiitri ; described by
Brandis, 408. The fruit forms a sherbet used as a refrigerant and
the bark a vermifuge and purgative. The fruit of M. serrata,
Roxb.— Kemu—and M. levigata, Wall.; Siyah-tdt—is said to possess
similar properties. DBrandis, 409.

Mucuna pruriens, D. C.—Cowhage— Goncha; deseribed by
B ker in Hooker, IL., 187. The hairs of the legume are m:chanically
anthelmintic and are given in round worm : see Pharm., 73. The
seeds are given with milk in special diseases and snake-bites and
the leaves as a vermifuge. M. atropurpurea,the ba lidhakiol Kumaun,
is said to possess similar properties.

Murraya Keenigii, Spreng.— Gani, gdndle; described by
Hooker, 1., 503, The seeds yield a clear transparent oil known as
simboli oil 3 the root is laxative and both bark and roots are stimulant
and used in cutaneous diseases and to check vomiting. Pharm.,
49,

Musa Sapientum, Linn.—Plantain—~AKela. This well-known
fruit is demuleent, antiscorbutic, and alterative ; the tender leaves are
used as a dressing for wounds, blisters, and sores, and as eye-shades
in ophthalmia ; the root and stem are considered in native practice
purifiers of the blood and are good in scorbutic complaints and
special diseases. Pharm., 233.

Myrica sapida—Kdiphal; described by Brandis, 493. The
fruit is eaten, and the bark is used externally as an anthelmintic,
stimulant, and rubefacient, and in the arts as a tanning agent.
Natives use it in epilepsy and to rub the body after illness. The
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average annual export of this bark from the Kumaun forest division
is about fifty tons. Pharm., 217.

erru.ina africana, Linn., the so-ealled box— Pulidri-cha,
claipra ; described by Brandis, 286.  The fruit is said to be a power-
ful cathartic vermifuge. It is sold in the bazaars as bayalirang,
a name also of Fmbelia Ribes ; used also in dropsy, colie, and as
a laxative. Abouta maund is exported every year from the Kumaun
forest division. M. semiserrata, Wall,, also called chiipra, is said
to possess similar properties.

N.

Nardostachys Jatamansi, . C.—Spikenard—Bdlchhar, sham-
bal, balkar. Royle,t. 34,f. 2. This plant occars above 12,000
feet and its roots with those of certain species of Valerian, especially
V. Hardwickii (shameo, roots), are exported through the Kumann
forest division to the extent of about twenty maunds per annum.
They occur in the form of short pieces of an underground stem,
about the thickness of a quill, covered towards one extremity or
almost entirely with coarse, dark, hair-like fibres. It has all the
properties of Valerianin a high degree and is used as a stimulant
and antispasmodic in hysteria and epilepsy. N. grundiflora, a
larger species, also occurs in Kumaun at similar elevations, Pharm.,
120.: Bird., 46.

Nelumbium speciosum, Willd.—Lotus—Kaniral ; deseribed
by Hooker f. and Thomson in Hooker, 1., 116. The nuts are eaten
as a tonic in disorders of the digestive funetions.

Nerium odorum, Aiton.—Oleander— Kaniyir; described by
Drary (U. P., 323). All parts of the plant are poisonous and are
used in native practice in leprosy, cutaneous affections, and as an
anthelmintic. The bark in paste is used in ringworm and itch

and a decoction of the leaves externally as a vermifuge. Pharm.,
139,

Nicotiana Tabacum, Linn.—Tobacco— Tamdku, dhamdku.
For the medicinal uses of tobacco see Pharm., 178, 460, and

O’Shaughn., 471.

Nyctanthes Arbor-tristis, Linn.— Kiiri, harsinghar; described
by Drury (U.P., 323). Used in native practice for ringworm
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and to promote the adhesion of hroken bones, also in indigestion :
the bark is an astringent and is used as a gargle and in applications
to sores and ulcers.

0.

Odina Wodier, Roxb.—Jingan, jtban ; deseribed by Hooker,
IL, 29, The bark is used in decoction as a lotion in impetigo
and obstinate ulcers : the gum and leaves have also astringent
properties and are applied to bruises and wounds. Pharm., 60.

Olea glandulifera, Wall.—Gair, galdd, garur; described by
Brandis, 309. The bark and leaves are astringent and are used
as an antiperiodic in fevers.

Onosma echioides, Linn.—Makaranga, ldl-jari, and ratan-jot
(root), gauzabdn (leaves), gul-i-gau-zabdin (flowers). The bruised
root is applied to eruptions, the leaves as an alterative, and the
flowers in cases of rheumatism and palpitation of the heart as a
cardiac and stimulant. Exported through Dehra Din. The root
is also used as a dye. It appears that under the name ‘ ratanjot’
the roots of Geranium nodosum, Linn.; of Potentilla nepalensis,
Hook.; Macrotomia euchroma, H. f. et. T.; and Jatropha Curcas,
are also collected and sold.

Ophelia Chirayta, Gris. ; Agathotes chirayta, Don.— Tita~thina,
ehirayta, Some call this species the true [dkhini chiretta or true
Nepal chiretta. The former name is properly applied to a South-
Indian species, Andrographis paniculata, and the latter name may
perhaps suit, as 0. Chirata occurs in Nepil. Equally good
chiretta is obtained from O. purpurascens, 0. cordata, O. speciosa,
Agathotes angustifolia and A. alata. All yield a valuable bitter
extract used as a tonic and febrifuge and corrector of biliary dis-
turbance. About six tons are exported every year from the
Kumaun forest division. See further Pharm., 149 : As. Res., XI.,
167.

Ozxalis corniculata, Linn.—Chalmori; described by Bdge-
worth and Hooker f. in Hooker, 1., 436. The leaves, stalks, and
flowers possess refrigerant and antiscorbutic properties and are used
internally in fevers, dysentery, and scurvy, and externally to
remove warts. The juice is useful in removing iron-moulds.
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Poonia emodi, Wall.—Chandra (the plant), sujiiniya (the young
edible shoots), bhéma-madiya, yet ghds of the Bhotiyas ; described
by Hooker f. and Thomson in Hooker, L., 30. The tubers are some
of those exported under the name bikh and are probably those known
as padam-chhdl. There is nothing in the local Materia Medica re-
quiring further investigation more than tne roots exported under the
name ‘bikh’ and ¢nirbisi.” Under the former come the various spe-
cies of aconite. A. erow is the maura, mdidr or mdhur bikh, and
Madden tested it to see whether it deserved the name “mitha,” sweet,
and found it was so: but this was soon succeeded by the most
distressing burning all over the mouth and fauces, thongh nothing
was swallowed. Dr. Royle says that Polygonatum verticillatum,
Linn., is ecalled mitha~didhiya in Sirmor and Smilacina pallida is
called dvidhiya-mohura, and both are poisonous. The cylindrical
tuberons roots of Delphinivm kashmerianum, Royle, found at Pindari
in Kumaun and Bhojgara on the south side of the Kawdri pass in
Garhwal (11,000-14,0600 feet), are absolutely identical with the
ordinary nirbisi roots, See Madden, An. Mag., N. H., 2nd Ser.,
XVIIL, 445.

Parmelia kamtschadalis, Esch.—Lichen— Chalchalira, pat-
tharke-phil. Several species are exported to the plains and are used
in native practice as a tonie febrifuge and antiperiodie. See Pharm.,
260.

Peucedanum graveolens, Benth—Dill—Soya ; described by
Clarke in Hooker, II., 709. An excellent carminative for relieving
flatulence in children. Pharm., 101.

Pharbitis Nil, Choisy—DBaunra ; deseribed by Drury (U. P.,
850). A safe and effectnal cathartic. Pharm,, 153.

Phyllanthus Emblica, Linn —Amla, aonla ; described by Eran-
dis, 454. The dried fruit is astringent and when fresh is given as
a tonic aperient : the flowers are refrigerant and aperient and the
bark is astringent. See Pharm., 204, and O'Shaugh., 551. The
leaves of Paraphyllanthus urinaria (serdhi) and of Phyllanthus
niruri, Linn., are given in infusion as a diuretic aud the fresh roota

of both in jaundice. See Drury.
94
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Picrorhiza Kurrua, Roxb.—Kuruwa. Found only at high
elevations about 11,000-14,000 feet : the bitter roots are exported
with Sawifraga ligulata uvnder the nume pdlhdn-bed, and with
Gentiana Kurroo under the name fddthi, to the extent of about three
tons a year and are used as a tonic. Nima guassioides oceurs in
upper Garhwail (5,500-8000 feet) and is known as karmei and has
similar nses,

Pinus longifolia, Roxh.—Pine-—~Chir. This pine is very com-
mon in Kumaun and yields a tnrpentine and vesin : for uses see
Pharm., 222, 219. The turpentine from P. Gerardiana is used
principally in special diseases, and that from P. Deoddra in
cutaneous diseases and as a diuretic. Pharm., 225.

Pistacia integerrima, J. L. S.—Kalkra, kalva-singi ; describ-
ed by Hooker, I1., 13. The gall-like excrescences formed on the

-leaves and petioles in October are exported as a medicine and are

esteemed useful in coughs, asthma, fever and dysentery, and as a
sedative. They occur black, hard, rugose, hollow, irregularly
crooked, often 67-77 long. The average annual export from the
Kumaun forest division is about seventy maunds. DBrandis, 122,
574.

Pithecolobium bigeminum, Mart.——Kachlora; deseribed by

Brandis, 173. A decoction of the leaves is used in leprosy and as
a stimulant to promote the growth of hair.

Plantago major, Linn.—Lukuriya. It is doubtful whether this
has the properties of P. decumbens, Forsk., the isbaghol of the
bazars. Pharm., 182.

Plumbago zeylanica, Linn.—Chita, chitra ; described by Rox-
burgh, 155. The roots triturated in water form a vesicant and in
tincture a good antiperiodie: they are exported from the Kumaun
forest division to the extent of about twelve maunds annually.
Pharm., 170: O’Shaugh., 508.

Pongamia glabra, Vent.—Fdpar, Sulh-chain; described by
Baker in Hooker, II., 240. The seceds yield an oil much used
in skin diseases and as an embrocation in rheumatism : the
leaves are also officinal. Pharm., 79, and J. Agri.-H., Cal., X,,

223.
95
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Pontedera'vaginalis, Linn.——Naulka; described by Drury
(U.P., 364). The root iz chewed for toothache and the bark is

eaten with sugar for asthma.

Populus ciliata, Wall.—Chalniya, chauniya, chan, gar-pipal ;
described by Brandis, 475, It is occasionally used as a tonic
stimulant and purifier of the blood.

Portulaca oleracea, Linn.—Small purslain—Liniya-kilfak ;
described by Drury (U.P., 364). The bruised leaves are used as an
anodyne and are given as a refrigerant and antiscorbutic in

cutaneous diseases. Bird., 38.

Premna integrifolia, Linn.—Balarcha of Grarhwiil ; described
by Drury (U.P., 365.) The root is given in decoction as a cor-
dial and tonic ; the leaves beaten up with pepper are also adminis-
tered in colds and fevers. The whole plant is given in decoction in
rheumatism and neuralgia. The milk of the bark of P. mucronata,
the agnfrin of Kumann, is applied to boils and the juice is given to
cattle in colic.

Primula speciosa, Linni—stfbkﬂpm, jal-laitra. It is found
along streams from 8,500-5,500 feet in Kumaun : it is said to
be poisonous to cattle and is used externally as an anodyne.

Prinsepia utilis, Royle.— Chirara, jhatela, dhatela, phaldwa,
bhekla ; described by Hooker, IL, 323. This shrub yields an oil
used as a rnbefacient and as an application in rheumatism and pains
from over-fatigue : a small quantity is exported from the forests
and pays a duty of five rupees per maund.

Prunus Communis, var. domestica, Linn.—Prune. See page
712. The dried drupe is considered a laxative and emollient and is
used in medicinal confections. Pharm., 86. The alu-bukhdra is
used as a refrigerant and laxative both in a cold infusion and a con-
fection. P. persica—the peach—is given as a demuleent and anti-
scorbutic and stomachic. The oil from the kernels is considered a
valuable vermifuge and strengtheuer of the hair. The kernel of P:
Puddum is used in stone and gravel, and that of P. Padus yields a
poisonous oil, likeoil of almonds, much used in medicinal preparations.

Psidium Guyava. Linn.—Guava—Am»rid ; deseribed by Bakep
in Hooker, II., 148. The bark of the root is given in decoction in
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infantile diarrheea and the young leaves as a tonic in diseases of
the digestive functions. Pharm., 92, -

Pueraria tubsrosa, D.(.; Hedysarum tulerosum, Roxh.—
Bildi-kand, bili, birdli-panwa (Kumann), sural (Jaunsér), sardr,
sarwdla (Bijnor); described by Baker in Hooker, II., 197. Tha
tubers are dug up and exported in large quantities to the plains,
where they are considered demnlcent and refrigerant in fevers and
useful as a cataplasm for swollen joints.

Punica Granatum, Linn. —Pomegranate—Anar (cultivated);
ddrim (wild) ; naspdl, kushidla (rind of fruit). The root-bark and
dried rind possess powerful astringent properties from the presence
of tannin. The former is considered anthelmintic in European
practice and the latter astringent. See Pharm., 93, 447.

Putranjiva Roxburghii, Wall.—Jiti, putrajiva; described by
Drury (U. P., 372). Given in decoction in colds and fevers,

Pyrus Cydonia, Linn.—Quince—Biki. See page 713, Cydonia
vulgaris. The seeds are used as a demulcent in native practice and
as a tonic; also in decoction in dysentery and special diseases -
Pharm., 86.

Q.
Quercus incana, Roxh.—Bdnj; described by Brandis, 482.

The acorn (sil-supdri) washed and powdered is used as an astringent
in indigestion, diarrheea, and asthma. Pharm., 209.

R.
Randia dumetorum, Law.— Mainplal, manydl, kavker ; des-
eribed by Drary (U. P., 373), The fruit is highly esteemed as an

emetic and is used to poison fish and the bark of the root in infusion
to naunseate. Pharm., 118.

Raphanus sativus, Linn.—Radish—Mili. The seeds of this
common vegetable have diuretic and laxative properties and the

roots are preseribed in native practice for special and urinary
diseases,

Rhenmemodi, Wall.—Dofi. This species is found near the
Pindari glacier and'at similar elevations in Kameun and Garhwil ;
the averageannual export {from the Kumaun forest division is
about 1,0001b. This and RB. Wellianum, Royle, are used as. a
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substitute for Turkey rhubarb. R. emodi is less active as a pur-
gative and more spongy in texture. See Pharm., 187 : 0’Shaugh,,
519 : Panjab Prodocts, 370: J. A-H. Beng., 1., 76 : Birdwood,
70: Pereira Mat. Med., IL., 485. '

Rhododendron campanulatum, Don.— Chimvil; described by
Brandis, 281. The leaves are exported to the plains, to he made
into a snuff called Aulds-kashmiri, useful in colds and head-

aches,

Ricinus communis, Linn.—Castor bean— Rendi. This well-
known plant yields the medicinal oil nsed as a purgative, &e.
Pharm., 201, 462: 0’Shaugh., 556 : Drury (U. P., 373).

Roylea elegans, Wall.—T't-paiti, kauri, The leaves are used
as a bitter tonie febrifuge.

Rubia cordifolia, Linn.—Majethi. The natives consider the
roots most useful in cases of poisoning, cutaneous erupiions, dysen-
tery, and as a tonic to promote menstruation. Pharm., 118 : Drury
(U. P, 379).

Rumez acutus, Roxb.—Jangli pdlal ; described by Drury
(F. P, IIL, 49). This plant has cooling properties : the leaves
are applied to burns and the seeds are applied as the l4j-band of
the bazars. R. acetosa is also widely distributed and known under
the same vernacular name and also as * Almora,” whence the name
of the capital of Kumaun, as Mussooree is derived from the verna~
cular name of Coriaria nepalensis,

8.
Salix tetrasperma, Roxb.—Gar-byush ; deseribed by Bran-
dis, 462. The bark in decoction is of some aceount as a febrifuge.
Pharm., 213 : O’Shaugh., 608.

Saxifraga ligulata, Wall.; Var. ciliata, Royle. The roots of this
and perhaps P. Kurrua (antea) and G. Kurroo {antea) are all exported
to the plains as pikhén-bhed or pithdn-bhed and jintidna and are
used as a tonic in fevers and also in diarrhea and con ohs and as an
antiscorbutie. The average annual export from the Kumaun forest
division is about thirty maunds.

Sapindus detergens, Roxb.—Kanmar, ritha; described by
Drury (U. P., 893). The nut is used externally in cutaneous
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affections and internally in epilepsy and headache and as an ex-
pectorant ; also in the arts as a detergent. Tt is exported from the

Kumaun forest division to the extent of about twenty tons per
annum.

Scindapsus officinalis, Schott.— Gaj-pipali, hdth-ungliya. The
dried and sliced fruit has stimulant, diaphoretic, and anthelmintic
virtues. Pharm., 250.

Semecarpus Anacardium, Linn., F.— Bhildwa, bhaliau, bhila ;
described by Hooker, 1T, 30. The acrid viscid juice between the
laminz of the shell possesses powerful caustic properties and is used
as a vesicant : see further Pharm. 60 : K. Dey, 105. The average

annual export from the Kumaun forest division is about five
maunds.

Sesamum indicum, Linn.—7ili. See page 764. This plant
farnishes the sesamum or sweet oil, uszed as a substitute for olive

oil in native practice. Pharm., 151 : Drury (U. P. 402): O’Shaugh.,
479,

Seshania egyptiaca, Pers.—Jaint; deseribed by Baker in
Hooker, II., 114. The seceds have stimulant and emenagognic pro-
perties and are used in cutaneous diseases and itch: the leaves are
used in poultices to promote suppuration, and the juice of the bark
internally as an antiscorbutic.

Shorea robusta, Roxb.—84dl ; described by Drury (U. P., 405).
The resin (rdl or dhamar) is an efficient substitute for pine
resins in plasters : in native practice, the resin is taken internally
in special diseases and applied as a styptic to wounds. Pharm., 33.

Solanum indicum, Linn.— Katang-kdri: deseribed by Drury
(U. P., 408). The root is used in decoction in dysuria and in fevers
and coughs: and when powdered as an anodyne. The juice of the
leaves boiled with ginger is used to stop nansea. Pharm., 181.

Solanum tuberosum, Linn.—Alu. The tubers are occasionally
used as a substitute for salep.

Solanum esculentum—2Baigan, bhuita. See page 703. -The
leaves possess narcotic properties : nearly every species of this
genus in Kumaun affords some aid to the native Materia Medica.
I'harm., 181.
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Spondias mangifera, Pers.—Hog-plam—Ambara ; deseribed
by Hooker, I1., 42, The bark is used in dysentery and a decoc-
tion of the wood in special diseases ; the juice of the leaves forms -
an application in earache and the gum and fruit are eaten.

Sterculia urens, Roxb.— Kuli, kulu ; deseribed by Masters in
Hooker, 1., 355. The leaves and tender branches steeped in water
yield a mucilaginous extract useful in pleuro-pnenmonia in ecattle.

Streblus asper, Lour.—Silora, misa; described by Drury
(U.P, 211). The milky juice is applied to eracked heels, sore
hands, and has astringent and septic qualities. The bark in
decoction is given as a lotion in fevers,

Symplocos crategoides, Ham.—ZLod, lodk; described by
Brandis, 209. The leaves are considered astringent and are used
in diarrheea and as an application to fresh wounds and the bark
in tanning. About nine tons are exported every year from the
Kumaun forest division.

T.

Taxus baccata, Linn.—Yew— Thiner, brdhmi ; described by
Brandis, 539. The leaves are used in native practice in epilepsy
and indigestion.

Tephrosia purpurea, Pers.—Sarphonka; described by Baker in
" Hooker, 11., 123. The leaves and seeds possess astringent, tonic,
febrifagal properties. The leaves of 7' candida, the lehtiya of
Kumaun, are used to poison fish.

Terminalia Chebula, Retz.—Iidr ; described by Drury (U.P.,
431). This and other species of the same genus yvield nuts much
used in medicine and the arts. See Pharm. 89 : K. L. Dey, 117 :
Birdwood, 34.

Tetranthera laurifolia, Jacq.—Gar bijaur, meda-lokri ;

described by Brandis, 379. The oil from the berrics is used in
rhenmatism ; the bark triturated in water or milk, oreven d ry, is
applied to bruises and is given internaily in infusion in diarrheea ;
the leaves have a rich aromatic odour. Pharm., 88 : O'Shaugh., 548.

Thalictrumjfoliclosum, D.C.—Vila-jari. pengla-jari, barmat :
described by Hooker f. and Thomson in Hooker, I., 14. The roots
are exported from Kumaun under the name mamira and are highly

alued in ophthalmia and as an antiperiodic. Pharm , 7
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Tinospora cordifolia, Miers— Gulancha ; deseribed by Hooker
J. and Thomson in Hooker, I., 97. The stems yield the well-known
- extract known as gulancha or giloi, a much-esteemed specific in
stings as well as infever and rhenmatism. The leaves bruised and
mixed with honey are applied to ulcers, with oil to the head in
neuralgic affections, and in decoction for gout. The extract is
made from the root by boiling for twelve hours and then strain-
ing and evaporating the water. The annual average export of
the extract from the Kumaun forest division is about two maunds.
Pharm., 9, 435.

Toddalia aculeata, Pers.—Kauj; described by Hooker, I.,
497. The root-bark has tonie, stimulant, and anti-periodic pro-
perties, Pharm., 47, 442,

Trichodesma indica., R. Br.— Ratmandi. The natives con-
gider it to be an antidote in snake-bites ; the leaves are used as a

poultice and in cold infusion as a purifier of the blood. Pharm.,
158.

Trichosanthes palmata, Roxb.—Tndriyan; described by
Clarke in Hooker, IL., 606. The roots and fruit are poisonons and
are used in pleuro-pneumonia in cattle. Pharm., 96. T cucum-
ering, Linn., gives seeds, tender shoots, and dried capsules, all of
which are used as medicine. (’Shaugh., 351. -

Trigonella Fenum-gracum, Roxb.—Fenugreek —Methi -
described by Baker in Hooker, 1., 87. The seeds are stimmlant,

aromatic, and laxative, and are given in colds, coughs, diarrheea,
and special diseases.

Typha angustifolia, Linn.—Bwo. The down of the ripe fruit
is used as an application to burns and the lower succulent parts
of the stem to clear muddy water.

U.

Urginea indica, Kunth. ; Scilla indica, Roxb.—Isksl, kaindri or
kunda of Bijnor and gheswwa of Kumaun ; described by Drury
(U. P., 399). It is exported largely from the lower hills. The
nauseous bitter young bulbous roots have expectorant and diuretic

properties in small doses, and in large doses they are emetic and
cathartic. Pharm,, 241 : K, L. Dey, 104.
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V.
Vallaris dichotoma, Wall.— Duidhi ; described by Drury (P. F.
II., 198). The juice is applied to wounds.

Valeriana Hardwickii, Wall.—Shumeo, asdrun. The roots
are exported and are said to possess anti-spasmodic properties :
when dry they are burned as a perfume, and are also used as a
flavoring agent and to keep off insects from clothes. Pharm., 120.

Vernonia anthelmintica, Willd.—Adli-jiri; described by
Drury (U. P., 449). The bitter seeds are powerfully diuretic
and anthelmintic and are given in infusion in coughs and
flatulency. ~ Powdered and mixed with lime-juice they are used
to expel vermin from the head, and mixed with oil in scabies and
anasarca and in plasters for abscesses. Pharm., 126,

Viola serpens, Wall.—Thungtu, banafsha ; described by Baker
in Hooker, IL., 184. The flowers are considered diaphoretic and
laxative : the seeds are diuretic and the root emetic (like ipeca-
cuanha) and purgative (Brown).

Vitex Negundo, Linn.—S8hiwdli, simdli, fljil-biri (fruit) ;
deseribed by Drury (U. P., 452). The root and fruit have anodyne,
diuretic, and emenagoguic properties, and the leaves are given in
colic. Exported from Kumaun. Pharm., 163 : O’Shaugh., 484,

W.

Withania somnifera, Don.—Asgand (root); described by Dru-
ry (U. P., 355). The leaves are bitter and marcotic and are ysed
in infusion in fever : the seeds coagunlate milk and the roots are
aphrodisiac and diuretic. Pharm., 182 : O'Shaugh., 466. The
seeds of W. coagulans, Don., have also sedative properties and
are given in colic. Both are exported from Kumaun.

Woodfordia floribunda, Salis. ; Grislea tomentosa, Roxh.—
Dhaula, dhdi ; deseribed by Clarke in Hooker, I1., 572, The dried
flowers are used as an astringent tonic in affections of the mucous
membrane, hemorrhoids, and bilions complaints. The leaves are
also officinal in native practice. Exported from Kumaun,

z:-

Zanthoxylum alatum, Roxb.—T¢jbal, timiir; Sansk. jwardn-
tika, ‘fever ender’ ; described by Hooker f. and Thomson in
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Hooker, 1.,193. The bark and seeds are used in nalive practice
as a tonic in fevers and bowel complaints : the small branches
are used as toothbrushes and the thorns as an application in
toothache : the fruit is used to intoxicate fish. Supposed to
possess generally stomachic and carminative properties, The

average annual export from the Kumaun forest division is about
half a maund. Pharm., 48,

Zingiber officinale, Ros.—Ginger—Adrak, sonth. This well-
known plant yields the ginger of commerce, extensively used in
medicinal preparations. See Pharm., 228,

B.—NARCOTICS AND SPIRITS.

Tobaceo, opium, hemp, and the preparations made from them, are
the principal vegetable substances used for their narcotic and intoxi-
cating properties in these provinces, but to them we may add the
various forms of alcohol obtained by distillation and the prepara-
tions of betel and areca. The use of tobacco in the plains is universal
amongst males from their twelfth year, and the practice has so far
entered into the social arrangements of the people that few matters
of importance are discussed without the hufka being passed around.
In the hills tobacco-smoking is becoming more common every year,
and now, perhaps, all except a few Brahman families smoke tobacso
either pure or mixed, and these even chew the leaf pounded with lime,
apractice common to every caste, Opiam is principally consumed
by Musalmins, and its use in the hills is very limited. The prepara-
tions of hemp are in great request amongst Hindis, and are much
indulged in by Jogis and others of the wandering religious mendi-
cant classes. Spirits are consumed chiefly by the lower castes of
Hindis. Brahmans and Baniyas profess to hold it in abhorrence,
and the use of it is forbidden to Musalmdéns by the Koran. Asa
general rule these restrictions are observed, but still there are very
many individuals of these classes who openly disregard the rules of
their religion and many more who do so in secret. The statistics
derived from the Excise Department would otherwise be inexplicable.
Still, taking into account the quantities of opium, hemp, and spirits
that must be consumed in a country like India without paying any
license or contributing in any way to the revenue, there is only a
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moderate consumption on the whole. It has often been observed
that you may pass through any fair or assembly, except during the
Diwali, the Hindu carnival, withount seeing a drunken man, and there
can be no doubt but that the consumption is very small and quite
insufficient in the hills, at least, to have much effect upon the publie
health. Although hemp is produced in such quantities in Garhwil
and Kumaun, the preparations from it are not a favourite form of
intoxication in the hills and are seldom used by the permanent
inhabitants.
Topacco.
Nicotiana Tabacum, Linn. Tobacco— Tamdlu, dhamdlu.

Tobaceo is raised in large quantities in the forest clearings along
the foot of the hills, where the conditions
necessary—a rich alluvial soil, warmth, and
abundance of manure—exist. The last is furnished by the cattle
which are sent there for grazing in immense numbers from Novem-
ber until May. In the Garhwal Bhibar the cultivation of tobacco
is carried on by men of the gardener caste from the plains, who
remain long enough to plant and gather the crop. The indige-
nous Bhuksas of these parts consider that they are prevented
by their caste rules from growing tobacco, or rather are too in-
dolent to undertake its cultivation. Further east all classes
cultivate the plant, and great quantities are exported to the
plains from the Kumaun Bhibar and the Tarfi. The quality of
the leaf is not so delicate as that of the better sorts of the plains
varieties, but the quantity produced from a given area is greatly in
excess of that raised elsewhere. In the hills, a far superior variety
is cultivated from Jaunsdr to the Kdli, but not in quantity sufficient
to be of much commercial importance. That grown on both banks
of the Alaknanda near Srinagar in Garhwél is specially esteemed.
The Kumaun vernacular names above given represent two varie-
ties, N. Tabacum and the N. rustica or Latakia, which latter
seems to have been grown in the hills from time immemorial, and
when carefully prepared is palatable to Europeans. Dr. Stewart,
writing of its cultivation in the western Himdlaya, states that
“ more of it than of the ordinary kind can be grown per acre,
especially as in many places the flowers are not plucked off, hut
are mixed with the leaves for smoking, and it brings in a greater

Tobaceo.
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price than the ordinary species. Tt is said to be much stronger
than the latter and to be generally smoked mixed with a large
proportion of it. Its qualities when smoked in the European pipe
give assurance that, if properly cured, it would rival Turkish
tobacco.” Some efforts have been made lately by Mr. E. C. Buck
to improve tobacco cultivation in Kumaun, but the experiments
have failed and their history will be found in the annual report of
the Department of Agriculture and Commerce.

The Sikhs, Wahdbis, and certain Hindu sectaries are forbidden
the use of tobacco by their religious guides, but the first console
themselves with the preparations of hemp and the second use
opium. The earliest mode of procuring and inhaling the smoke
was to make two holes in the ground, in one of which the fire and
tobacco were placed and a pipe connected the two. The smoker
then crouched on the ground and sucked the smoke through the
second hole. This method may still be seen in the hills.
Another mode was to twist a leaf and smoke through the
narrow end, still a favourite with coolies in the hills. An improve-
ment was then effected by drawing the smoke through a bambn,
and thus avoid the uncomfortable crouching position, and eventually
the Ahulka was invented. The cocoanut served as the first form
of the Aukka, and though metal is now used for the receptacle for
water and the original form has been modified, the cocoanut
is still the basis of all the forms of the hukka from the elaborate
and costly pechwdn of the nobleman to the simple pipe of the cooly.
Musalmans seem to affect those hulkas that have stands, whilst
Hind s adopt the round or oval shape, which are fitted chiefly to
pass from hand to hand. In the plains tobacco is seldom smoked
in its pure state (sdda), but is mixed with from a half to an equal
weight of molasses, either of the sort known as gir or that known
as shira, to which a little saji, or impure carbonate of soda, is added.
In the interior of the hills, however, the pure leaf is generally the
only sort procarable, but in the principal bazars the fashionable
mixtures may be obtained. One of these in high repnte amongst
the wealthy is known as khamera and consists of a certain quan-
tity of tobacco of the Latakias sort, to which is added the sence of
the Pandanus odoratissimus or keora ; the dried leaves of the mmsk-
plant, Delphinium brunonianum ; sandal-wood dust ; a conserve
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of roses known as gul-kand; the fruit of the Zizyphus jujuba;
apple-preserve, cardamoms, and the wilted leaves and stems of the
betel palm known as pdnri, in certain proportions kept secret hy
each maker and which form his particular brand or manufacture.
Snuffing tobacco, though not unknown, is rarely seen. Its use,
however, as one of the ingredients of ‘betel’ should perhaps come
under the head of chewing.

Or1um.

Papaver somniferum, Linn.—Poppy— Post, posta; juice of the
capsule, opium ; afytin, affm. A plant be-
longing to the natural order Papaveracee.
The cultivation of the poppy is a Government monopoly and is
chiefly confined to the plains. The capsules, whilst immature,
yield by incision a juice which on solidification is known as the
opium of commerce. When ripe or dried they yield an intoxica-
ting liquor by inspissation. The use of the drug was known to the
ancients, and some say that it was the pharmakon nepenthes of
Homer. Dr. Royle considers that it was introduced into India
from Persia, and in this suggestion he may, perhaps, be correct,
as the common names for opium are of Persian origin. The Afn-i-
Akbari refers to theo pium monopoly in Sirkirs Kora (Fatehpur
district), Allahabad, and Ghézipur in the time of Akbar, and we
know that from time immemorial the opium poppy has been culti-
vated in Nepdil and Kumaun,

ﬂflimr

The three principal preparations of poppy in use are the abkiri
or excise opium, madak and chandu. The firstis supplied from the
Ghizipur factory and is sold at the rate of sixteen rupees per seer
of eighty tolas. As a rule, abkdri opium is taken in the form of pills,
but many soak the preparation in water for some hours and drink
the solution thus formed, leaving the impurities at the bottom of
the cup : very moderate consumers take about one tola or 180
grains Troy or 11'662 grammes per month, and the average con-
sumption of habitual opium-eaters may be set down at five tolas
each per mensem. In some cases as much as two tolas a da y are
taken boiled in milk. Opium-smoking has of late years increased
very much in these provinces, The results are the same as in
other countries, the drug inducing stupor, reverie, and voluptuous
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listlessness. Still the individual ean easily be roused to business, and,
unless taken in excess, the effects are not more injurious or lasting
than those attendant upon a too liberal indulgence in spiritnous
lignors. The temptations to excess are, perhaps, stronger in the
case of opinm, and with over-indulgence come sickness, consti-
pation, indigestion, want of appetite, emaciation, impotency, and
premature old age. In small doses as far as one grain, opinm
when eaten acts as a stimulant, increases the pulse in strength and
frequency, and excites the mind by a happy train of thought. It
is believed to promote digestion, and for this purpose it is taken
usually in the afternoon or evening, so that its effect may come on
before the time for the evening meal. This condition is however
succeeded by drowsiness, thirst and loss of appetite, and the habitual
eater then increases his dose, when after a smoke of tobacco from
the hukla the excitement again begins and is followed by a period
of stupor and eventually a profound sleep, “ the pupils are slightly
contracted, the pulse slow and full, the breathing slow, and the
temperature of the body somewhat increased.” Beyond four
grains to healthy persons not acenstomed to opium it may be consi-
dered to act as a poison. Milk is taken by opium-eaters to keep
the bowels open, and as in the case of bhang and, indeed, spirits
when once the habit of using the drug has been fixed, it is almost
impossible to shake it off. Kahérs and men who have much trying
physical labour to get throngh in a short space of time can, fre-
quently, take large doses without apparent injury.!

Madak and chandu are forms of opium extensively used in t}ese
provinces. In preparing them the opinm
is first reduced to a watery extract, which js
then strained two or three times through cloth and afterwards hoiled
over a slow fire until it thickens somewhat. The impurities left in
the process of straining are again washed and strained two or three
times to extract any portions of the active prineiple which may
remain. The refuse, called joga, is then thrown away and the resi-
duum of pure extract of opium that remains is called kimam and
forms the basis of both madak and chandu. One ser of excise
opium yields a little more than half a ser of kimam. To make

Madak and chandu,

' I am indebted to several sources, official anl private, for these notes on opium
and hemp. oS o
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madal, the leaves of the guava, pdn, or, in some cases, the rose are
collected and cut into very fine pieces and then boiled in water.
When they become soft they are strained in a cloth and dried and
then fried on an iron pan over a slow fire. These leaves thus pre-
pared are called jesw, and equal quantities of jesu and kimam form
madak. This preparation is made up into small pills about the size
of a pea, which =ell in the retail shops for a pice each. The consu-
mer buys these pills, breaks one of them into six to twelve parts,
which are called  chittas,” each of which serves for one operation or
whiff. The ordinary hukka is used, but the ehillam or upper portion
for receiving the drug and fire is much smaller. The chitta is
placed on the chillam and lighted by a charcoal pencil, and the smoke
is taken inwards in one inspiration and swallowed. The result is
considerable pleasurable excitement, which as it begins to wear off
is renewed by consuming another chitta until satiety is produced.
One pill is sufficient to intoxicate a new smoker, but many consume
a dozen pills with impunity.

The basis of chandu is the same kimam from which madalk is
made, but instead of leaves the half-burned
ashes of the chittas of madak are mixed with
the kimam in equal quantities and the resulting compound is called
chandu. For this preparation there is a particular pipe made of
wood and about twelve to fifteen inches long. A small brass or tin
bowl is fixed towards one end and communicates with the stem by
a small aperture. The chandu formed into a paste and made up
into pills is placed in the bowl, and this is lighted from a lamp and
gives a gurgling noise while burning. The smoker reclines on a
pillow with his eyes closed, and the pipe is lighted by an attendant
and refilled when necessary. Like the madak-smoker, the chandu-
smoker takes in all the smoke arising from one application of the
chandu by one deep inspiration and swallows it.  After every inspi-
ration there must be a rest, and the heated tongue is moistened by
chewing sugarcane or by the application of a rag moistened in
sherbet. Two or three applications are sufficient to affect a beginner,
but there are many who can doze away over pipes of chandu the
whole day. The effect of madak and chandu smoking is equally
pernicious with opium-eating, with this difference that intoxication

Chandu,
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supervenes at a much earlier period, because the smoke containing
the active principle of the opium is direct] y absorbed by the blood
in the lungs, and being carried into the circulation acts, at once, on
the brain ; whilst in eating opium the process of solution, absorption,
and digestion is much slower, Muhammadans are by far the greater
smokers and eaters of opium as compared with the Hindis, and they
make up by indulgence in this vice for the prohibition of spirituous
liquors. Love of sexual intercourse has much to do with inordinate
indulgence in opium, and for a time, like the preparations of hemp,
it acts as a powerful aphrodisiae, but in the end it induces impotency
and leaves the opium-drunkard a physical and moral wreck, utterly
careless for the present or the future and a mere semblance of a
human machine.

Hewme.

Cannabis sativa, Linn.—Hemp— Giir-bhanga (female plant),
phil-bhanga (male plant), (See FIBRrES postea.)

The principal parts of the hemp that are used as intoxicating
agents are the charas, gdnja and bhang, or
sabji and their preparations. The best charas
is obtained from the female plant and consists of a resinons exu-
dation from the leaves, stems and seeds when ripe, and is collected
from them by rubbing them in the hands or on the naked thigh
or by scraping the resin from the plant with a blunt iron knife.
The quantity and quality of this resin differs with the soil and
locality. 1In some places the plant developes a woody tissue, whilst
in others the bark splits and a resin is secreted. In the plains
in many places the hemp plant yields excellent gdnja, but
neither charas nor bhang ; and again in the hills the charas is the
principal product. The best qualities of charas are imported from
Yarkand, Bukhdra, and Afghinistin. In former times only the pure
resin collected by the scraping process was imported, but now a sys-
tem of manufacture has sprung up by which a much larger return
is effected. When the plants have arrived at maturity, which is
known by the bark commencing to split, they are cut down and
soaked in water and when well moistened the resinous juice is
pressed out. This is then boiled and reduced to the consistence of
a paste, in which form itis imported by the Afghéin fruit-sellers. It

Hemp.
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contains, in addition to the resin, much of the juice of the plant, its
colonring matter and other foreign substances, and is altogether
inferior to the resin collected by the old scraping process. The
Kibulis sell this preparation to the contractors at about one and a
half rupee per ser, and they again to the licensed vendors at from
four to five rupees per seer, and the lutter retail it at about two chhat-
tdks for a rupee or eight rupees a seer. The drug is consumed
in the following manner :—About the weight of a two-anna silver
piece or 22 grains Troy is taken and covered up with twice its
weight of prepared tobacco in the shape of a ball. This is dried
over a charcoal fire, and during the process the charas melts inside.
The dried ball is then reduced to powder and mixed with tobacco
is placed on the chillam of an ordinary cocoanut kuklka and smoked
in the same way as tobacco. Charas seems to be a milder form
of the drug than gdnja and is used by the better class of people

and those who do not care for intoxication pure and simple.

GANJA.

Gdnja consists of the dried flower heads and smaller leaves from
which the resin has not been removed. It
yields to aleohol twenty per cent. of resinous
extract composed of the resin (charas) and green colouring matter.
Distilled with a large quantity of water traces of essential oil pass
over, highly odoriferons of the drug. The colour of the bundles of
gidnja is dusky green, the odour narcotic and the touch adhesive.
The ginja produced in Kumaun and Garhwdl is considered of
little value and is not, so far as I am aware, exported. The
gdnja consumed locally is imported from the lower districts. Two
sorts of gdnja are sold in these provinces—the pattar and the
bilitchar. The pattar is imported chiefly from Holkar's territories
and is of quality inferior to the Bengal gdnja. It is purchased
at from five to six rapees per maund in Indir in the rough
state, including the stalks and useless leaves, and also pays a duty
of about four annas per maund on exportation to British territory.
The farmer of the drug revenue pays the cost of carriage and sells
it to the licensed retail vendors at from Rs. 20 to Rs. 22 per mannd,
The retail sellers separate the real gdnja from the rough plant and
throw away the refuse, which amounts to from five-cighths to

96
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two--thirds of the whole, or in one maund of rough plant only
thirteen to fifteen sers of real ganja will be found. This sells at
from three to four rupees per ser, and about one quarter of a ser
will form a month’s supply for an ordinary smoker. This pattar
gdnga is chiefly consumed by the lower elasses of Hindis, and espe=
cially by all the mendicant sects of Bairigis, Nigas, Sanyasis, &e.

The biliichar variety is imported from Lower Bengal and is far
superior to the pattar. It is grown in the Rajshahi district and sells
there in the rough at from Rs. 18 to Rs. 22 per maund. The Ben-
gal Government charge a duty of from Rs. 2 to Rs. 2-8 per ser, or
Rs. 100 per maund, on all exports of gdnja to these provinces. The
farmers of the drug revenue separate the real gdnja from the rough
plant and sell to the licensed retail vendors at from Rs. 10 to Rs. 12
per ser, and the latter retail the drug at one rupee per chhatik
(loz. 17dwt. 12grs. Troy), so that Bengal gdnja is as dear as excise
opium in these provinces. One or two chhatiks are sufficient
for a month’s consumption to an ordinary smoker. The Bengal
gdnja is much stronger than the pattar variety, so that a much
smaller quantity produces the same result, It is nsed only by the
better classes, being the more expensive of the two. Gdnja is not
in general nsed so much as tobacco. Kahéirs when they complete a
portion of their journey often take it as a stimulant, and others
with weak digestions smoke a little before a meal to excite a feeling
of hunger and promote digestion. It may serve as a stimulant for
the time, but its after-effects are lassitude and depression. Gidnja 12
also used as a sedative to promote sleep, which it does after an
interval of excitement by intoxication.

Gidnja is prepared for smoking by taking a portion of the dried
leaves, say 20 grains in weight, in the palm of the left hand; these
are rubbed with the right thumb, a few drops of water being added
to moisten it. Then an equal quantity of dry but soft tobacco leaf is
added, and the whole is formed into a paste. This is then cut into
thin layers with a knife and again rubbed and pressed into a paste
with more water. The compound when well mixed is again sliced,
and the process is continued two or three times until the gdnja and
tobacco are thoronghly amalgamated. Tt is then smeared with the

fingers over a very narrow, small, earthen chillam, and a small cake
97
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of lighted charcoal is placed on the top. The chillam is placed on
the ordinary hukka, consisting of a hollow wooden cylinder fitted
into a dry cocoanut shell which is half full of water ; another cylin-
der attached to the middle of the cocoanut forms the stem through
which the smoke is swallowed. Gdnja smokers are,as a rule,sociable,
and the pipe is passed around after each one has had one good pull at
it. Bach smoker swallows the smoke, which conveys theactive prin-
ciple in that form to the lungs and stomach. With strong Bengal
gdnja it is difficult to retain all the smoke inspired at a single time,
and a cough usually interrupts the operation. This enstom is as
much due to economical considerations as to good-fellowship, for no
one could smoke time after time and the gdnja keeps burning away
all the same. One dose of gdnja is quite sufficient to give a moder-
ate feeling of intoxication to four or five persons. To those unac-
customed to it a single inspiration produces giddiness and even
stupor for a time, whilst habitual smokers can take their turn for
half an hour, Heaviness, laziness and agreeable reveries ensue, but
the person can be readily roused and perform routine duties. As in
the case of opium, gdnja is often made use of as an aphrodisiac.

BaaxG.

Blang comprises the larger leaves and capsules of the hemp
without the stalks. In these provinces there
are three varieties of blang in common use, viz.,
the Hardwir bhang which comes from Garhwil, the OQudh which
comes from the Gonda district, and the Panjiabi which comes from
Jalandhar. Of these the Oudh variety is the strongest and there-
fore the best, so much so that one part of it intoxicates as quickly
as two parts of the other varieties. The bhang-producing hemp
grows wild and is sold in the rough with the stalks and refuse
leaves at about one rupee per maund in the producing districts, but
to this must be added the cost of carriage. The farmer of the
drug revenue sells the eleaned plant to the licensed vendors at from
ten to fifteen rupees per maund according to the distance from the
base of supply. The latter retail the drug to consumers at eight annas
per ser or Rs. 20 per maund. The names sabji and sidhi are, also,
applied to dhang in its gree. state, and mdjim is a conserve of
blhang which is noticed hereafter.

Bhang.



0h1 HIMALAYAN DISTRICTS

Bhang is prepared for nse by soaking the dried leaves for a
time in cold water and carefully washing and freeing them from all
sorts of impurities, such as dust, seed, kunkur, and the stalks and
stems. The leaves are then bruised in a mortar or on a flat stone
and made into a thick paste. The paste is then ready for use, and
when required is diluted with water according to taste and the so-
lution is drunk. DMany persons mingle spices with the paste
during the pounding operation, such as black pepper-corns, aniseed,
cloves, cardamoms, sugar, and melon and cuenmber seeds, but
the pepper forms the principal ingredient. An ordinary drinker
will consumc one ser of thang or eight annas worth per mensemn,
Most Hindiis who do not indulge in wine, such as Brahmans, Ba-
niyas and the like, take blang. It is the special drug of the Hindu
mendicant classes as madat: is affected by the Musalmén fakirs, The
Chaubes of Muttra, the Pragwils of Allahabad, and the Gangapu-
tras of Benares, are noted for their indulgence in excessive bhang-
drinking. In the Panjab, the Bhangi misl, or sub-division of the
great Sikh confederacy, was so called from the real or fancied fond-
ness of its members for the use of the drug. Bhang taken in
moderate quantities is exhilarating and tonic : it creates an appetite
and promotes digestion. In large doses, when the intoxication is
severe, its effects are very remarkable : the patient is raised to a
state of eostacy and cares neither for his own life nor the lives of
others. Sometimes he cries in a delirium of joy and then again
breaks out into exulting laughter. Even in moderate doses its
effects are noteworthy. Dr. O’Shaughnessy made several experi-
ments to ascertain the effects of the drug on men and animals, and
in #he course of them several of his pupils commenced experiments
on themselves which are thus reported :—%In all, the state of the
pulse was noted before taking a dose, and subsequently the effects
were observed by two pupils of much intelligence. The result of
several trials was Lat in as small doses as the quarter of a grain,
the pulse was increased in fulness and frequeney ; the surface of
the body glowed ; the appetite became extracordinary ; vivid ideas
crowded the mind ; unusnal loguacity oceurred ; and with scarcely
any exception great aphrodisia wis experienced. In one pupil,
Dinonath Dhar, a retiring lad of excellent habits, ten drops of the
tincture, equal to a quarter of a grain of the resin, induced in
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twenty minutes the most amusing effects. A shout of loud and
prolonged laughter ushered in the symptoms, and a transitory
state of cataleptic rigidity occurred for two or three minutes.
Summoned to witness the effects, we found him enacting the part
of a Raja giving orders to his courtiers ; he could recognize
none of his fellow-students or acquaintances ; all to his mind
seemed as altered as his own condition ; he spoke of many years
having passed since his student’s days ; deseribed hiz teachers
and friends with a piquancy which a dramatist would envy ;
detailed the adventures of an imaginary series of years, his tra-
vels, his attainment of wealth and power. He entered on discus-
sions on religious, scientific, and political topics with astonishing
eloquence, and disclosed an extent of knowledge, reading, and a
ready apposite wit which those who knew him best were alto-
gether unprepared for. For three hours and upwards he main-
tained the character he at first assumed, and with a degree of
ease and dignity perfectly becoming his high situation. A scene
more interesting it would be difficult to imagine. It termina-
ted nearly as abruptly as it commenced, and no headache, sick-
ness, or other unpleasant symptom followed the innocent excess.
Dr. Goodeve and more than thirty students were present at this
occurrence. In the symptoms above described, we are unavoidably
led to trace a close resemblance to the effects produced by the
reputed inspiration of the Delphic Oracles ; perhaps it would not he
very erroneous to conclude that it was referable to the same kind of

excitement,”
Mg

Mdjum or conserve of bhang is a preparation much affected by
the better classes. In one maund of mdjum,
as used in these provinces, there are three
sers of bhang, two sers of ghi or clarified butter, and thirty-five
sers of sugar. It is prepared in this way :—take three sers of
clean bhang and soak it for a night in cold water ; next morning
take out the blang wash it well and put it info a basket, to allow
the water to drain off. Then place a large shallow iron-pan on a
slow fire and throw into it about two and = half sers of good ghi.
When this melts and begins to boil throw into it the bhang and fry
it until it becomes crisp. Then add water and boil for some hours

Mjum.
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until the bhang becomes soft and pulpy. Then strain throngh a
cloth and pound in a mortar until a paste is made. You next take
a maund of sugar and put it in the pan, adding a sufficient gquan-
tity of water to melt it. The sugar is then boiled, and while boiling
is clarified with milk ; when properly purified the bhang paste is
added in small quantities at a time and carefully stirred to ensure
its mixing with the sugar. When thoroughly amalgamated, the
compound is taken out and spread on flat brass plates about an
inch thick, and when this hardens by drying, it is cut into small
square pieces with a knife. The quantity of ghi and bhang make
up for the loss in clarifying the sugar, and the result is one maund
of mdjum. The confection costs about Rs. 18 to 20 per maund and
is sold to the licensed vendors at Rs. 40 per maund, and these
latter retail it at one pice per square to their customers. Two
squares are sufficient to produce a moderate amount of intoxica-
tion to an ordinary person. People seldom get used to taking
mdjum daily, and it is generally taken for purposes of pleasure
and as an excitant to debauch.

Another mode of preparation is as follows :—Four ounces of
sidhi and an equal quantity of ghi are placed in an earthen or well-
tinned vessel, a pint of water is added, and the whole is then warmed
aver a charcoal fire. The mixture is constantly stirred until the water
all boils away, which is known hy the crackling noise of the melted
butter on the sides of the vessel ; the mixture is then removed from
the fire, squeezed through cloth while hot, by which an oleaginous
golution of the active principle and colouring matter of the hemp is
obtained, and the leaves, fibres, &c., remaining on the cloth are
thrown away. The green oily solution soon concretes into a
buttery mass, and is then well washed by the hand with soft water
s0 long as the water becomes coloured. The colouring matter and an
extractive substance are thus removed, and a very pale green mass,
of the consistence of simple eintment, remains. The washings are
thrown away, forif used they are intoxicating and produce constric-
tion of the throat, great pain, and very disagreeable and dangerous
symptoms. The operator then takes two pounds of sugar, and
adding a little water, places it in a pipkin over the fire. When
the sugar dissolves and froths, two ounces of milk are added ; a
thick scum rises and is removed, more milk and a little water are
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added from time to time, and the boiling continued about an hour,
the solution being carefully stirred until it becomes an adhesive
syrup, ready to solidify on a cold surface ; four ounces of new
milk, dried before the sun, in fine powder are now stirred in, and
lastly the prepared butter of hemp is introduced, brisk stirring
being continued for a few minutes. A few drops of atar of roses are
then quickly sprinkled in, and the mixtare poured from the pipkin
on a flat cold dish or slab. The mass concretes immediately into a
thin cake, which is divided into small lozenge-shaped pieces. A
ser thus prepared sells for four rupees. One drachm by weight will
intoxicate a beginner and three drachms one experienced in its use.
The taste is sweet and the odour is very agrecable.

The pure resin of the hemp is very soluble in aleohol and ether,
partially soluble in alkaline and insoluble in acid solutions, When
pure it is of a blackish grey colour, hard at 90°, softens at a higher
temperature and fuses readily. It is soluble in several volatile and
fixed oils. Its odour is fragrant and narcotic ; the taste is slightly
warm, bitterish and acrid. The late Sir W. O’Shaugnessy gives' a
very interesting historical account of the plant and of the experi-
ments made by him on its properties and uses. Mention of the
drug is made by the Sanskrit, Arabian, and Persian writers at a very
early date. Some trace a reference fo it in the g#nja mentioned by
Manu, but Williams refers the name to the Abrus precatorius, whilst
giving the adjective gdnjakini to anything made of hemp. It is
noticed as early as 658 H. { 1259 A.D.) by Musalmin writers, and
was early introduced into Egypt, where, under the name of hasidsh,
it is still eagerly consumed by the lower classes. As in India, its
use by religious zealots has led to terrible scenes of slaughter and
rapine, so in Egypt, the sect most addicted to it was called the Hashi-
shin or Assassins.? Throughout the east, from an early period, it
has been used as a medicine and now forms an article of the Indian
Pharmacopeeia, prescribed in cases of tetanus, hydrophobia, cholera,
delirinm-tremens, and neuralgia. A careful chemical examination
of the different forms of Indian hemp and their preparations is still
a desideratum and worthy the attention of the many able chemists
residing in India.

I Bengal Dispensatory, 579-604; Waring's Dispensatory ,#16. ! See
Yule's Marco olo, 1, 132,
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SPIRITS.

The ordinary country spirit is manufactured in all the hill dis-
tricts. It is made from shira and gdr, two
forms of the products of the sugarcane.
These are placed in a covered tub with water, barley, and certain
spices and allowed to ferment.  When fermentation has taken place,
the tub is filled with water and after two or three days the
mixture is ready for distillation. The still in ecommon use is the
ordinary rude apparatus of two vessel§ of metal connected by a
tube of bambu. In one the liquor to be distilled is placed and a
fire lighted under it ; the liquor passes through the tube into the
other vessel which is kept cool by being placed in water. This
once distilled liquor, known as tharra, is of two qualities : the rdsi
or weaker and the plilka or strong spirit. If re-distilled the pro-
duct is known as makattar. The process of fermentation takes
from ten to twelve days in the hot-weather and double that time
in the cold season. The liquor produced from molasses is dearer,
but much stronger than that produced from the makua. By one
distillation, however, it seldom reaches to 50° under proof by the
Syke’s hydrometer, but by several distillations spirits even above
London proof may be obtained. In Kumaan, as a rule, the use of
spirituous liquors is confined to the lower castes, though gradually
spreading to the better classes ; but in Garhwdl the Hindus are less
serupulous, and, according to Trailly all but a few Brahman families
drink spirits manufactured there from rice or barley, At the same
time, however, they will not drink the spirits manufactared in the
plains or after the plains method, objecting both to the materials
employed and the caste of the makers. In Garhwil the spirit is
made by Rajputs, not Kalwirs as in the plains. A coarse spirit is
also manufactured from mandua, and the Bhotiyas prepare another
ealled ddru,

Spirits.

BerEgL,

Chavica Betel, Miq.—Pdn. The pdn is imported from the
plains, The leaves are used in chewing and are membranaceous
or the adult ones corinceons, shining above, glabrouns on both sides ;
the inferior ones ovate, broadly cordate, equal-sided ; slightly une-
qually cordate or rounded at the base, five to six nerved. The
ingredients in the masticatory in common use ave the pdn leaves ;
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supdri, the nut! of the Awreca catechu or betel-nut palm, a native
of the eastern islands and cultivated in Lower Bengal and Tra-
vancore ; china or lime ; and kath or catechu, the produce of the
khair tree (Acacia catechw). Women usually add a small quantity
of tobaceo to the compound and many add the small cardamom.
The average quantity consumed by pdn-caters iz about five leaves a
day, costing about one and a half pice, or 24 farthings. The mix-
ture is pleasant and refreshing, but like other things its inordinate
use is injurious to the digestion. Marco Polo mentions the use of
the plant, which he calls tembal ; the name of the caste still employed
in its sale and preparation is Tamboli. The shreds of the unused
leaves and the juice of the stalks (pdari) are made use of in the
preparations of tobacco for smoking.

11I.—VEGETABLE SUBSTANCES USED IN MANUFACTURES.
A.—OIL-SEEDS.

The only oil-seeds of importance grown in the Kumaun division
and the tract under the hills are the rapeseed and linseed of com-
merce. The medicinal and other oils have no great value as arti-
cles of export and are only procurable in very small guantities.
The Bhibar exports great quantities of rapeseed, for which the cli-
mate and soil appear to be eminently suited. As so much confu-
sion exists in the synonymy of the mustards, the botanical deserip-
tion of the more important species is given here to aid in distin-
guishing it.

Brassica nigra, Koch. Hook, FL. Ind., L, 156. 8. erysimoides,
Roxb., FL. Ind., 499—Asl vdi, ghor rdi, makara rdi, and bandrasi vdi
of Kumaun and sarshaf of the hospitals, where the seeds are used
for poultices and also in veterinary practice, The leaves are used
as a cress. The oil is used chiefly for medicinal purposes.

Brassica campestris, Linn., Hook. Fl. Ind., 156. 8. dichotoma,
Roxb., FL. Ind., 497.

Erect, lower leaves lyrate, npper auricled, flowers corymbose,
beak of pod flat, seedless,  An erect, stout, simple or branched,

! This nut is yellow, oval, the size of a small egg, enclosing an oily kernel
mge a |iml;|;|eg, MII;:!E:III rounded, pointed and marked with white and reddish
veina; inolorous, of & very astringent taste. It contai i
taunic and gallic acids, ki & Lrys. prosian of
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glabrous or slightly hispid annual, 1-3ft. high. Leaves large,
petioled, more or less pinnatifid, upper oblong or lanceolate. Flow-
ers large, bright yellow, pedicels Fin., ascending or spreading.
Pods 1}-3in., glabrous, sub-erect ; valves with midrib and flexuous
veins. Seeds small, smooth, pale or dark.

Var. dichotoma, Roxb., the jariya, jadiya of the hills and lakota
laita of the Bhabar, where it is grown only in a few valleys in Kota,
and kdli sarson of Northern India,

Var. glauca, Roxb., the rire, »rdda, rdra-sarson of Kumaun,
banga-sarson of Dehra Din, and pila-sarson of Oudh and Rohil-
khand : seldom grown in the Bhibar, as it yields a crop good in
quality, but poor in quantity.

Var. glauca, Royle, the dain, ddin, and lai of Kumaun and
Garhwal : sometimes Lhetiya, tori, and toriya of Northern India,

where this variety is in general cultivation: grown very largely in
the Bhabar.

The jariya variety is sown in the beginning of September in
fields where manure has been lying. The stalks are cut from the
root and when dry the grain is threshed out and the oil is expressed
in the common kolu or oil-press. It is a favourite crop near Almora.
The rdra variety is grown all over the hills in small quantities
only, as it requires much manure and is liable to injury from hail.
It is sown in first-class unirrigated land in November-December
and gathered in April. It yields about three maunds of oil to an
acre. The lai variety is cultivated all over the hills up to 11,000
feet and is the staple mustard crop of the Bhibar. These three
varieties are grown as oil-seeds and afford the rape-seed of com-
merce.

Brassica juncea, H. /. et T.: Sinapis juncea, Linn.—Rdi, sarson.
There are several varieties of this species. The S. ramosa, Rox-
burgh (498), is the barldi of Kumaun, and the S. rugosa, Roxburgh
(499), is the badshdhi-ldi or bhotiya-ldi introduced by the Gorkhalis
from Nepil. DBoth these varieties are cultivated chiefly for their
leaves, which are eaten as a vegetable cooked and dressed with
spices and clarified butter. The brown seed of B. juncea proper,
however, yvields an oil that possesses properties similar to those
of B. nigra, and for which the seeds may be substituted in the
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preparalion of poultices.  Eruca sativa, Lam., the diia and chdira of
Kumaun, is cultivated as a vegetable and also for the oil from its
seeds, whichis less pungent than mustard-oil. It escapes frequently
in cultivated tracts, coming up accidentally with other crops.

Linum usitatissimum, Linn.—Flax ; seed is known aslinseed—
Alsiy tsi. Anannual belonging to the nataral order Lineacee ; seeds
oval, pointed in shape, compressed, with a sharp margin ; brownish
coloured ; smooth and shining outside, but white internally. The
native country of the flax plant is not known, though it has been
thought to be indigenous to Central Asia and has been cultivated
for centuries in India. The Indian seed is better for oil and the
European seed for fibre. In these hills it is eultivated only for the
oil and the oil-cake, which is used as fodder for cattle,

Sesamum indicum, Linn.; the seed is known as il and the oil as
mitha tel. An annual belonging to the natural order Pedaliacee.
There are two varieties known to commerce, the black and the white
grain, and a third parti-coloured is found in these provinces. The
white-grained called #ili is cultivated in Kumaun, and the black-
grained variety grows wild there and in the Bhibar. As a rule the
fresh =eed is expressed at once, but in many cases where a finer oil is
required the dark colouring matter of the epidermis is removed hy
bleaching in hot water or washing in cold water several times. The
oil produced from these whitened seeds is considered a useful sub-
stitute for olive oil in the preparation of medicines and in manu-
factures. The mode of extracting the oil is nsually the same in the
hills and Bhibar. The seed is first sifted, cleaned and dried,
and then put into a kolu or press worked by hand or by oxen. A
little water is added, and after some time the oil runs out. The oil
is then strained or allowed to stand in shallow vessels, when the
impurities sink to the bottom. Every three parts of good seed
yield one part of oil, which has risen in price much of late years and
renders ¢l a very valuable crop. Besides its use in painting and
medicine, the oil is burned in lamps, forms a substitute for salad-
oil in cooking, and is the basis of most of the perfumed oils in use
in India. The last are made by adding one weight of flowers to
three weights of oil in a bottle ; the mixture is then cooked and
exposed to the sun for forty days, when the oil is supposed to he
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sufliciently impregnated for use. The seeds of sesamum are largely
used in religions ceremonies by Hindis, and mixed with sugar in
the form of a sweetmeat (ladu) forms an appropriate present for
old and young at all festivals.

Ricinus communis, Linn.—Castor hean—7Ind, rendi, arand.
This bean is commonly cultivated in small quantities in the lower
valleys for home consumption.

Bassia butyracea, Roxb.—Chiira (Kumaun); the butter made
from its fruit is called ehivira-ka-ptna and phalel 5 the phalwa and
phalwdra of Almora. A tree belonging to the natural order Sapo-
tace, 30-40ft.: leaves obovate, tomentose beneath : corolla 8-cleft :
stamens 30-40 on longish filaments : pedicels a ggregate, and are, as
wellas the calyx, woolly: drupes oval : flowers smallish, white. Roxb.
Fl. Ind., IL., 527 ; Reprint, 411 : Don. FL Nep., 146, Flowers
in November. It occurs abundantly in the valley of the Kali, where
the bees feed on its fragrant flowers and those of the jaundela
(Eehmanthera Wallichit) : hence Sor honey is so esteemed (see page
715). The timber is of little value, the principal product being the
‘vegetable butter’ extracted from the fruit and which is used as a
pomade or cold-cream, also in rhenmatisin and stiffness of the limbs.
Its medicinal properties deserve farther investigation (Ind. Phar.,
131). It dissolves readily in alcohol, burns without smoke or smell,
and makes good soap and candles.  Solly’s analysis gives solid oil, 34
parts of fluid oil and 6 parts of vegetable impurities (J. Agri.-Hort.,
Ben., I., 23). It retains its consistency up to 95° and completely
melts at 120° and does not become rancid by keeping. The phalel
is produced by bringing the kernels of the fruit into the consistence
of cream, which is then put into a cloth bag with a moderate
weight laid upon it and left to stand until the oil or fat is
expressed, which becomes immediately of the consistence of
lard and is of a delicate white colour (see Roxburgh’s deseription
in As. Res., VIIL, 477 ; and Drury, U. P., 67). B. latifolia,
Roxb., mahua, occurs oceasionally in the Bhibar and affords an oil
from its seeds, but is of little economical value here.

The medicinal oils, as already noticed, consist chiefly of sesa~
mum oil impregnated with the various herbs and flowering plants
that they are named after or with the different gum-resins. Oils in
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small quantities made from tea, poppy, and many fruit trees and
flowering shrubs were exhibited at Agra in 1867, but owing to the
imperfect arrangement of the catalogue no data exist for estimating
their value commercially or ascertaining their uses.

B—DYES AND TANS'

The dyes of vegetable origin in these provinees may be broadly
divided into two classes: first, those produced from plants spe-
cially cunltivated for the purpose; and second, those obtained
from plants or trees growing wild or which are cultivated
on account of some other product. There are no representatives
of the first elass in the hills, and to the second class belong tur-
meric and the great mass of dyes exported from the hills as
a portion of the minor forest produce, but which are of little
commercial value. The tanning materials of vegetable origin are
all the products of trees and plants that grow wild and afford a
valuable assistance to the supply of similar materials found in the
plains. In neither case, however, does it appear that much can he
done in the way of making further use of these substances until
their character and qualities have been more thoroughly examined.
At present it 1s believed that, with few exceptions, they do not pre-
sent any such features as would give good grounds for the hope that
they might become of much importance or objects of a regular
trade, but until competent persons undertake their investigation it
is unnecessary to discuss the finality of this verdiect. The local
market for either tans or dyes is inconsiderable, and the plains’
markets are now filled with the products of the latest discoveries
“in Europe which in cheapness and quality far surpass the hill mate-
rials and are now ousting the local dyes from general use. A
demand for bark for tanning purposes will, however, always exist
as it would not be profitable to import it.

Dryes.
(a.)—FEztracted from the root.

Rubia cordifolia, Linn.—Madder—Majethi, manjit. Itshould
be remembered that the vernacular name majethi is sometimes given

1 For more detailed information on this subject, sce ** Economic Products of
the North-Western Provinces, Part 111," Allahabad, 1878,
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in Kuamaun to Tmpatiens Balsamina, which also yields a red dye,
but it is properly applied only to Rubia. There are two species,
R. Manjistha, Roxb. (1,374), abundant 4,000-9,500 feet with black
frait and deep red flowers, and R. cordifolia, and hoth are distinct
from the European madder (2. tinctorum) and yield a brighter dye,
but whether owing to inherent defects or improper appliances the
dye is not so durable. It is in common use with the Bhotiyas and
gives with alum a reddish-brown colour. Some attempts have been
made to introduce the cultivation of the European madder plant,
but they were neither continuous nor exhaustive, though successful
in Afghinistdn and apparently also in Kumaun. The average
annual export from Kumaun is about ten maunds.

Curcuma longa, Roxb.—Turmeric—Haldi (root). See Condi-
ments. This root is chiefly grown as a condiment, but one variety
which when eut has a rich unctuous appearance also yields a yellow
dye. When it comes into contact with an alkali it turns red, and
is seldom used except for the commonest purposes and by the poorer
classes.

Berberis aristata, D. C.—Chitra, totar. The bark and root of
this species and B. Lycium, known as kingora-ki-jar or darhald,
ddrchob, vield a yellow dye. They are both common in the Hima-
laya of these provinces. The colouring principle is found chiefly
in the root and affords an excellent dye for leather. The average
annual export from the Kumaun forest division is not more than
two maunds.

Mariscus cyperinus— Nagarmotha, panmotha. The roots are
used in dyeing to give a scent to the cloth and also in medicine.
Some identify nagarmotha with Cyperus junecifolius,

Datisca cannabina, Linn.—Akalbir (root), bajr-bhanga (plant).
The yellow root is exported to aid in dyeing red and is also used in
medicine.

Hedychium spicatum, Em.—Kachir-kachri, Kaprir-kachri.
The root has a strong perfume and is used in dyeing to scent
cloth, also to scent tobacco and as a medicine. The average annual
export from the tract between the Ganges and the Sdrda is about
ten tons.
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(b.)—Extracted from the bark or stem.

Acacia Catechu, Willd —Ahair (the tree)—Catechu, cutch—
kath, katha (the dye). The manufacture of catechu aor cutch, or
terra japonica as it is variously called, has gone on from time
immemorial at the foot of the hills. The men employed are of the
Dom caste and are called Khairis from the vernacular name of
the tree. They continue at work from November until the rains
set in and are aided by their families. Madden’s description of
the manufacture still holds good. He writes :—“One portion of
the Khairis is constantly employed in cutting down the best trees,
and for these they have to search far in the jungles ; only those
with an abundance of red heart-wood will answer. This is chop-
ped into slices a few inches square. Under two large sheds
are the furnaces, shallow and with a slightly convex clay roof,
pierced for twenty ordinary sized earthen pots. These are nearly
filled with chips, and water is then poured in and boiled until
the contents of twenty will only fill two pots. This operation takes
place in about an hour and a half. The liquor resembles thin
light port, and the katha erystallizes on leaves and twigs thrown into
it for the purpose. Each pot yields about a seer of an ashy white
colour. The work is carried on for twenty hours out of the twent Y-
four by relays of women and children; the men merely preparing
the wood, which, after being exhausted, is made nse of as fuel.” The
best samples of kath are clean and whitish or of a pink colour, but
some are dirty and mixed with foreign matter. In 1848, kath was
worth six rupees a maund in the forests. In the Din the kath is not
allowed to erystallize on twigs, but is poured into clay moulds and
made into cakes, Kath is used as an ingredient in the prepared pdn
so commonly chewed by natives and gives the red colour to the
saliva. Asa dye it gives brown tints and is largely used for colour-
ing sails and fishing-nets. The average yearly export from the
forests between the Ganges and the Sirda is about 120 tons, though
but little catechu is now made west of the Riamganga. The bark
of this tree is also used in tanning,

Taxus baccata, Linn.—Yew.— Thaner, geli, gallu, list. The
bark yields an inferior red dye only used in the Bhotiya parga-
nahs,
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Symplocos crategoides, Ham.—Lodh, lod. The bark and
leaves yield a yellow dye and are used in combination with madder.
The average annual export from the tract between the Ganges and
the Sfirda amounts to about twenty tons, of which about nine tons
come from the Kumaun forest division,

Alnus nepalensis, Don.—Himilayan alder—Ud{s, kunch, koish.
The bark is used in tanning and in dyeing red and is one of the
ingredients in the native-made red ink.

(e.)—Extracted from the leaves.

Justicia Adhatoda, Linn.—Arisa. This plant yields a yellow
dye from its leaves by boiling them in water in the proportion of
101b to 161b until half the water has evaporated. In combination
with indigo it gives a dark-blue green. The leaves are procurable
at from 20 to 25 seers per rupee.

Cinnamomum Tamala, Nees.—Ddlchini, kirkiriya, sinkauri, and
leaves tejpat. The leaves are more commonly used as a condiment
(see Condiments), but they are also of use in ealico-printing in
combination with myrobalans. The average annual export from the
tract between the Rimganga and the Sirda is about 33 tons of the
leaves and 24 tons of the bark.

(d.)—Latracted from the fruit-rind.

Acacia arabica, Willd.—Babil. This tree does not flourish in
the Kumaun Himidlaya, though stunted specimens are found as
high as 3-4,000 feet. It occurs, however, in the drier tracts
along the foot of the hills and yields a black dye from the pods,
which are simply pounded and boiled. The gum is also used
extensively by dyers and calico-printers and the bark in tanning.

Mallotus phillipinensis, Miill—Kamela, mitna, woli. The
ripe fruit of this small tree is covered with a powder that vields
an orange dye. If is commonly used in dyeing silk and wool
and gives a rich flame colour of great beauty and permanence
and is one of the best of its kind. It sells at from 3 to 4 seers per
rupee. Stewart writes :—* The ripe capsules are gathered off the
bushes in March, and after being allowed to lie in a heap for a
few hours are rubbed and kneaded with the feet on the ground to
remove the powder, the broken capsules being then separated by
winnowing, sifting, and picking. One man will colleet about a
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seer of the powder in a day, which is bought by the dealers at
five seers for a rupee. The above process will quite account for
the commercial kamela mot being very clean; but besides this,
although the Bhuksas, who gather it, deny that any adulteration
takes place, it is said never to reach the plains’ market in its com-
paratively pure state.” The substances added are stated to be the
pounded bark of Casearia tomentosa, Roxb., the chila of Garhwal,
and the red powder on the fruit of the #icus indica, Roxb., the com-
mon banyan or bargad. On the other hand kamela itself is nsed
to adulterate arnotto. The bark is employed in tanning. About
2,000 maunds of the powder are exported every year from the
Kumaun forest division.

Punica Granatum, Linn.— Pomegranate—Andr, ddrim, and the
rind of the fruit ndspdl. The rind of the pomegranate is used as
a tan and dye for leather and gives cloth the greenish colour known
as kakrezi. It is, however, generally used with some other dye as
a concentrator, in which case the pulverised rind is boiled along
with the dye. The flowers also yield a fleeting dye of a light-red
colour. Morocco leather is tanned and dyed with the bark of this
tree, of which the export amounts to the large quantity of 270 tons
per annum from the Kumaun forest division alone.

Terminalia Chebula, Retz.—Har, harara. The dried fruit are
the black or Chebulic myrobalans of commerce used as a dye, tan,
and medicine. Galls are also found on the leaves which in con-
Junction with alum yield a good permanent yellow dye. The
average yearly export from the forests between the Jumna and
Sirda amounts to about 50 tons, of which the Kumaun forest
division yields 550 maunds or about 20 tons.

Terminalia belerica, Roxb.—Bakera, The dried fruit of this
species also forms one of the myrobalans of commerce used in dyeing
cloth and leather and in tanning. Native ink is made from it
and it is also used in medicine. The average annual export
from the same tract as the preceding is about ten tons.

Phyllanthus Emblica, Linn.—Aonla, amlika. The fruit of
this species furnishes the Emblic myrobalans of commerce used
as a dye, a tan, and in medicine. The bark is also used in tanning,
The fruit is pounded and boiled in water, and in combination with

98
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sulphate of iron yields the bluish-black colour alunsi, and alone
15 used as a hair-dye and ink-material. The annual export from
the Kumaun forest division is about four tons.

HEgle Marmelos, Corr.—Be¢l. The rind of the frait is ocea-
sionally used with myrobalans by calico-printers, and by itself yields

a fleeting yellow dye. The anuual export from the Himdlayan
forests is, however, very small.

(e.)—Extracted from flowers.
Nyctanthes Arbor-tristis, Linn—Har, harsinghdir, pakiirea,
ladiri, kiyera, The Howers yield a fine but fleeting buff or orange-

brown dye. It is much used in combination with other dyes, and

the flowers can be had in any quantity from the submontane forests
at from 2-0 seers per rupee.

Butea frondosa, Roxb.—Dhdk, palis, ehichra. The flowers
(kdsu, tesu) yield a fleeting yellow dye with alam, much used in the
Holi festival. The tree occurs abundantly along the foot of the

hills, and is very remarkable from the effect produced by its large
orange-red flowers,

Cedrela Toona, Roxb.— Tiin, tsfni. The flowers of this well-
known tree also yield a yellow dye known as basanti, from the prac-
tice formerly in fashion to wear clothes dyed yellow at the spring
festival (basant). A red dye is occasionally extracted from the seed.

Tagetes erecta, Linn.—Genda. The flowers of this plant, the
common marigold, also yield a yellow dye which is, however, but
little used except by the poor.

Woodfordia floribunda, Salis.—Dhdi, dhaura, thdwa, dhdrla.
The red flowers of this large shrub are used in dyeing silk ; the
average annual export for this purpose from the tract between the
Jumna and the Sarda being about 27 tons, of which about 200
maunds come from the Kumaun forest division. The leaves and
twigs also yield a yellow dye.

Parmelia kamtschadalis, Esch.—Rose lichen—Charila, chal-
pabriy charehubilu, chalehaliva.  This lichen is used in calico-print-
ing to give a perfume to the cloth and a rose tinge. The average
annual export from the tract between the Ganges and the Sirda is
about 25 tons,

Y
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Taxs.
(a.)—Tanning agents devived from the bark.

Acacia arabica, Linn.—Babil. The bark of this tree is the
most plentiful and effective ofall those used for tanning purposes.
The legumes and leaves also have similar properties in a less
degree. Besides tanning a skin, the balil bark dyes it a buft
colour.

Cassia Fistula, Linn.—Amaltds, kitola, itola, kitwali, simhdra,
sim. The bark of this tree yields a tan and dye and, like the
preceding, the pods contain much tannin. The average annual
export of the bark from the forests between the Rimganga and
the Sirda amounts to about sixteen tons,

Shorea robusta, Gertn.—Sdl. The bark of this tree, so well
known for its timber, contains tannin, though it is not much nsed as
a tanning material.

Butea frondosa, Roxb.—Dhdk, palds. The bark contains an
excellent tanning agent much used where balil is not procurable.

Myrica sapida, Wall.—Kdiplhal. The bark is used in medicine
and as a tanning agent. The average annual export from the
tract between the Jumna and the Sirda amounts to about
seventy tons.

Bauhinia purpurea, Linn .—Hﬁaﬂfm{f‘i", Hmia-wd?, gifruﬂ. A
common small tree, the bark of which is used in tanning,

Buchanania latifolia, Roxb.—Kath-bhiliwa, wmuriya, piydl.
The bark of this tree is also a tanning agent.

Garuga pinnata, Roxb.—Kharpat. The bark yields a tan-
ning material.

Zizyphus Jujuba, Lam.—Ber, khalis, guter. This tree yields
a much valued tanning material in its bark. The export of oak
bark of various kinds from the Kumaun forest division alone amounts
on an average to between 50 and 60 tons per annum.

(b.)— Tanning agents derived from fruits.

Terminalia Chebula, Retz.—Har, haraira. This and the fruit
of T belerica form the Chebulic and Beleriec myrobalans of com-
merce, used as an ingredient in tanning mixtures.
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III.—Resins—
A.—Hard or Copaline—
(a)—Pale resins as safed damar (Vateria indica).

(b)—Dark resins as kdla damar.
B.—Soft or elemi as jangli-b addm ( Canarium commune).

IV.—Oleo-resins—
A.—Balsams as bdlsan-ki-tel.
B.—Varnishes as bhildwa.
C.—Turpentine and tar.

The average annual export of gums, some years ago, from the
Garhwil forest division was about 265 maunds, and of lirja or pine-
resin about 30,500 pitchers of 24th. each. From the Dehra Din
the export of semli gum is about 786 maunds, and of dhdl gum about
27 maunds, whilst about 200 maunds of gum are exported every
year from the Kumaun forest division. Taking gums alone, the
average yearly outturn from the Himdlayan forests of these provinces
is about 1,300 maunds. If enconragement were offered and trained
collectors were employed, the quantity of produee of each kind of gnm
would be much more than at present; but so long as African gums
can be sold in the London market at their present low rates, there
is little hope that this branch of industry can be extended with pro-

fitable resunlts.
I.—GUMS.

A.—TRrUE GuMS,

Acacia arabica, Willd—ZBabil. This common tree yields
the Bast Indian gum-arabic or gum gattie of commerce unsed in
medicine and the arts. The bazar collections, however, contain
the gum of allied species under the same name, babil-ki-gond. The
gum exudes spontaneously or is procured by incisions in the
bark, when the sap runs out and hardens into small lumps
varying in form and size. There are two kinds, the brown
and white gnm; the former is more esteemed in medicine and
the latter in the arts. The gum exudes principally in March-
April, and a good tree should yield about 2th in the year.
The bazar specimens occur in broken tears of a brownish red to
brown, light-brown and white colour, rather brittle with a shining
fracture and wholly soluble in water, forming a dark-coloured
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mucilage. With this gum is usually collected and sold the gnm of
the following allied species :—

A. Catechu, Willd.— Khair.

A. Farnesiana, Willd.— Wildyati babil.

A, lenticularis, Ham.— Khain.

Albizzia procera, Benth.—Safed-siras, kharanji. -

A. Lebbek, Benth.—Siras.

A. odoratissima, Benth.— Wildyati siras.

HKEgle Marmelos, Corr.—DBel, This tree yields a good gum-

arabie, oceurring in tears like coarse brown sugar and of a similar
eolour.

Prunus Puddum, Roxb.—Padam, piya, paya. This and the
other species of cherry yield a gum-arabie of the stone-fruit kind
which, however, is not of commercial importance owing to the
smallness of the yield and the presence of other gum-bearing trees.

Buchanania latitolia, Roxb.—Piydl, muriya, kath-bhildwa.
This tree occurs commonly in the Bhabar and yields a pellucid
gum by incision, known in the plains as chironji-ki-gond.

Bauhinia variegata, Linn.—Kachndr. This and its allied

species yielda gum known as sem-ki-gond. It is said tobe a brownish
mild gum that swells in water and is only partly soluble.

Careya arborea, Roxb.—Kuwmbh. This tree yields a greenish
gum regarding which but little is known.

Cassia Fistula, Linn.—Kitwdli, amaltds. A red juice exndes
from the bark and hardens into a gum called kamarkas, regarding
which further information is desirable.

Cedrela Toona, Roxb.—T%a.  This tree yields a resin rather
than a gum.

Sponia orientalis, Planch., yields a gum of the cherry tree
kind.

Anogeissus latifolia, Wall.—Dhdwd, dhaura, bakli. It yields
a fine white hard gum used chiefly by calico-printers.

0Odina Wuﬁigr, Roxb.—Jlingan, jiban, sindan. The gnm is
obtained from incisions in the bark and when solidified appears
much like glue. It is used for ink-making and in the finer parts
of stucco work. There are two sorts exported from Kumaun ; the
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white. (kanne) picked from the tree and sold at about ten seers for
the rupee, and the black ( jingan-ki-gond ) gathered on the ground
and sold at fifteen seers for the rupee.

Elzodendron glaucum, Hook.— Bakra, shauriya, mdmri. The
gum produced by this tree is known as the jemrdsi gum in the
It ocecurs in roundish tears and is soluble in

Central Provinces.
water,

Feronia Elephantum, Corr.—Kath-lel, kait. The gum of this
tree is recommended as a substitute for gum-arabic in medicinal

preparations.

Woodfordia floribunda, Salisb.—Dhdi, dhaura. The gum of

this tree deserves further examination.
tragacanth kind and swells in water.

It appears to be of the
Specimens of the gnm from

the following trees known to yield gum should be eollected and

subjected to examination :—

g = Iz o
g Vernacular “"'E_,,I : Vernacular ;=
Scientific name, S Eﬂ : Seientific name, name, | E 3
B | [=7] ﬁ'
Citrus Aurantium ...| Narangi .| 58 Semecearpus Anacardium,| Bhildwa...|124
»  medica o) Bijawra .| 61 Terminalia Arjuna ...| Arjin .+ |204
Phyllanthus Embliea, | Amlika 454 = tomentosa... | Sqin e 225
Erythrina indica .| Pangara ...| 139 i belerica ...| Bahera ...l999
Garnga pinnata J| Kharpat ...| 62 s Chebula  ...| Har vee 227
Jatropha Curcas  ...| Safed-tnd ...| 442 Zizyphus oxyphylla ...| Jigar ...| 85
Melia Azedarach  ...| Bokiyan ...| &8 = (Enoplia | Heri ...| 86
Borus indica | Tt .un| 408 w  Jujuba | Ber .| 885
FPuniea Granatnm ...[] Lidrim e 241 1 TUZOER .| Dbanri ...| 89
Bapindus detergens ...| Ritha 107] Sehleichera trijuga

B.—Psrevpo-Guwms.

e

it Kusunildia, 105

(a.) —Pale or tragacanth kind,

Cochlospermum Gossypium, D. C.—Kinili.  This tree yields
the gum katéra of the local Materia Medica. It occurs in semi-

transparent, white, striated pieces very much twisted and con-

torted.

Sterculia urens, Roxb.— Gulu, kurn, This tree also vields a
gum Fkatira that occurs in large light-brown transparent tough

IMAOsses,

like a jelly, but does not dissolve except by protracted boiling,

Immersed in water like the other psendo-gums it swells

S‘

villosa, Roxb. (Brandis, 32), the uddla or udiydl of Kumaun, and
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S. eolorata, Roxb. (Brandis, 84), the bodula of Kumaun, yield a
gimilar gum,
(b)—Dark or Moringa kind.
Moringa pterygosperma, Gertn.—Sakajna. This tree yields
a gum of the sort known as mocharas, used in medicine, It occurs
in irregular pieces of a whitish to a reddish-brown colour.

Bombax malabaricum, D. C.—Semal. The gum of this tree is
also known as mocharas. It oecurs in opaque, light-brown, knotty
pieces, inodorous and of a slightly astringent taste, and contains a
large proportion of gallic and tannic acids. It is chiefly used as an
astringent in medicine,

Stereospermum snaveolens, D C.—Pdral. This tree yields a
gum of the same character as the preceding, but not in general use
nor sufficiently examined.

C.—ASTRINGENT GUMS,

Pterocarpus marsupium, Roxb.—Biju-sdl. This tree, rare in
Kumann, yields a gum of the kind known as kino. It is procured
by incisions when the tree is in flower, and the gum is collected on
leaves placed beneath the cuts in the bark. It forms a part of the
commercial East Indian gum-kino. |

Butea frondosa, Roxb.—Dhdk, palis. The gum of this nseful
tree is the principal sort exported as gum-kino under the local
name kamarkas. It occurs in the form of tears which when fresh
are of a beautiful red colour, but when kept for any time become
opaque and darker in colour. It is used in medicine and for
tanning and dyeing.

Ougeinia dg,]bgrglﬂidag, Benth.—Sdndan, chdndan. This tree
yields by incision a sort of gum-kino used medicinally for the same
purposes as Butea kino.

II.—GUM-RESINS,
A.—EMULSIVE GUM-RESINS,

Under this elass come the products of trees of the genus Gar-

einia, none of which occur in these provinces,
B.—F@®&TID GUM-RESINS.

Under this elass we have asafeetida, gum-ammoniacum, and

others that do not oceur in these provinces.
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(.—FRAGRANT GUM-RESINS,

To this class belong the gum-resins which are not emulsive and
do not possess the fetid odour of the preceding, but none of them
occur in these provinees.

IIL-TRUE RESINS.
A.—CoOPALINE RESINS,

Shorea robusta, Gertn.—8dl. The resin of the sdl constitutes
one of the common dammars of the bazar and occurs in small rongh
pieces from a pale creamy colour to a dark-hrown nearly opaque and
very brittle. Bach piece has a striated appearance, as if composed
of several layers. It is devoid of taste and smell, sparingly soluble in
alcohol, almost entirely so in ether and perfectly so in turpentine and
the fixed oils. The superior kinds are sufficient substitutes for pine-
resins in medicine. Since the conservation of the sdl forests has
been taken in hand the export of this resin has very much declined.

B.—ELEMI OR SOFT-RESINS.

No representative of this groupis traceable in Kumaun, though
several occur in Southern India.
IV.—OLEO-RESINS.
A.—Barsaus.
No representative of this group oceurs in the North-Western
Himalaya, though common in Eastern Bengal and Asim,
B.—NaturaAL VARNISHES.

Semecarpus Anacardium, Linn.—Bhilawa. The pericarp of
the fruit is full of an acrid juice used in medicine and to form a

black varnish. There is a considerable trade in these seeds, of
which the exports from the forests between the Jumna and the
Bérda every year amount to about 125 maunds.  Varnishes are also
gaid to be procured from the Odina Wodier noticed before for its
gum, Buchanania latifolia, Rhus succedanea, and R. vernicifera, all
of which occur in the Himdlayan districts of these provinces,
| —TurpPENTINE AXD TAR.
Pinus longifolia, Roxb.—Chir, salla, kolon, saral, thansa.

The long-leaved pine is the principal source of the oleo-resin
known as bizja in Garhwal and lisha or lasse in Kili-Kumauon, and
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of the oil called birja-ki-tel or tarptn-ki-tel. There are two kinds of
resin : (1) the birja or berja sort, which comprises the tears exuding
naturally from the bark ; and (2) the bakhar-livja, or resin produced
by making long and deep incisions in the sap-wood. The latter is
chiefly used by bangle-makers. The resin is highly charged with
oil of turpentine, and of late years some attempts at extracting it
have been made. The oil of turpentine sells
at from twelve to fourteen annas per bottle,
and the residue known as sundras, the black colophony of com-
merce, is sold on the spot at about four rupees per maund. T am
not aware of any attempt having been made to value this produet,
but of a similar article from British Burma Dr. Forbes Watson
writes (1873) :—

Turpentine.

“The crude turpentine from British Burma has been very
favourably reported upon. It is the produce of Pinus Khasyana
and Pinus Massoniana, the market rate being about 4d. per th. in
Burma. The reports of the two firms to which the sample was
submitted for valuation are :—¢No. 5—We have submitted the
erude turpentine to the trade, and have their report to the effeet
that it appears to be of very fair quality. We estimate the market
value would be from £12 to £14 per ton. No. 6—We have care-
fully examined the sample of rongh or erude turpentine and found
the quality to be fine and equal to any ever imported from the
United States, where the distillation for this market and that of the
continent (Bordeaux excepted) is carried on. Crade has ceased to
be an article of import ; there was not any since 1868, where twenty
years ago it was a great trade. The nominal value of the sample
before us would be 13s. 6d. per cwt. Manifestly, if the value in
Burma of this turpentine is about 4d. per 1h., or 37 per ewt., and
its value here is only from 12s. to 14s. per ewt,, it would be far
better to rely upon home consumption.’”

The average annual export of resin from the Garhwdl forests
during the five years 1869-73 amounted to about 35 tons. Dur-
ing the same period the average annual export of the birja sort
from the Kumaun forests was 86 maunds, of the bakhar-birja
description 45 maunds, and of the oil about 10 maunds. This
industry is now discouraged as much as possible owing to the
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destruction of much valuable timber. The chips of the chir,
deoddr, and P. excelsa, yield tar by dry
distillation. The following account of the
process is given by Mr. Baden Powell :—* First an earthen
ghara or vessel with a wide month, and capable of containing

Tar.

about four sers, is sunk in the ground. Next a large ghara of
about twelve sers capacity is taken, and three small holes are
drilled in its underside : it is then filled with scraps of the pine
wood, and over its mouth another small jar is placed and kept
there by a luting of elay very carefully applied, and then both the
jars are smeared over with a coating of clay. These two jars thus
stuck together are next set on the mouth of the receiver or ghara
sunk into the ground, and the joint or seat is made tight by a
luting of stiff clay. Light firewood is now heaped around the
apparatus and ignited, and kept burning from four to eight hours ;
the rationale of the process being that the heat caunses the tar con-
tained in the chips inclosed in the large ghara to exude, and it
falls through the three holes drilled in the bottom, and into the
receiver sunk into the ground. When the fire is out, the ashes
are raked away, the jars very cavefully separated, so that pieces of
dirt may not fall into the receiver, and the latter is then exhumed
and the contents poured out. It is only necessary to replace the
receiver with the jars over it as before, duly charged with chips,
and lute the joints up carefully, and the process can be carried on
as before. With care the same jars may be made to do over and
over again without cracking. One ser of wood yields about 2-6
chhatiks of tar and 4'3 chhatiks of charcoal. To procure a ser of
tar requires 6 sers 4 chhatiks of wood chips to charge the pot, and
2 maunds 6 sers and 9 chhatiks of chips for fuel. The estimated
cost is one anna per ser, but this is far too low.”

Besides the long-leaved pine the following conifers' occur in
the Himdlayan districts of these provinces, and some yield resin,
tar, and turpentine.

Pinus excelsa, Wallich. Brandis, 510. The tar produced from
this tree is said to be equal to the best Swedish. It is a mixture
of resin and oil of turpentine more or less blackened by the

! For the intricate vernacular synonym see posfea.



738 HIMALAYAN DISTRICTS

admixture of empyreumatic products. It thickens after exposure
to the atmosphere and is used for protecting wood-work in every
position.

Pinus Gerardiana, Wallich. Brandis, 508. This tree is very
resinous and is much used for torches. Major Longden obtained
excellent tar from the chips. Gordon states that it affords abundance
of fine turpentine and the cones exude copiously a fine white resin,
Brandis says it is very resinous and that a good white resin may be
obtained in quantity from the bark and cones.

Cedrus Deodara, Loudon. Brandis, 516. The deoddr vields
an oleo-resin like that of the chfr and an oil which is used in
medicine. Tar is also procured from the chips of the sap-wood.

Abies Smithiana, Forbes. Brandis, 525. Both Stewart and
Royle mention it as a resin-bearing conifer. It does not appear
to be common east of the Alaknanda.

Nothing is recorded regarding the resinous properties of A.
Webbiana and dumosa and of C. torulosa. Juniperus communis,
recura and excelsa aud Tawus baccata are the great sources of diuip
or incense in India and Tibet.

Elastic gum-resin.

ﬂalutrupig g-igant.ea, R. BI‘.—J]erIM?‘, ¢k. This and the allied
species, C. Hamiltonii, Wight., yield an elastic gum-resin which
is procured by making incisions in the plant and is used as a
substitute for gutta-percha. Dr. Riddell calculated that ten aver-
age-sized plants will yield as much juice as will make one pound
of this substance. The juice when collected is evaporated in a
shallow dish, either in the sun or in the shade, and, when dry,
the substance is worked up in hot water with a wooden kneader
in order to get rid of the acridity of the gum. The juice is
also used to destroy the offensive smell of fresh leather and in
medicine. The maddr also yields a kind of manna known as
Cshuki-ul-ushr,” which is caused by an exudation from the piercing

of an insect called galtigdl.
Lae.

Lac is found all over these provinces, notably in the Bundel-
khand, Bhébar, and Gorakhpur forests. It consists of a resinous



OF THE NORTH-WESTERN PROVINUES. 789

substance produced from the female of the Coceus Laeea, an ingect
which is found on the twigs and branches of the pipal (Ficus
religiosa), bargad (Ficus indica), kathbel (Feronia Elephantuin),
ber (Zizyphus Jujuba), dhik (Butea frondosa), the Erythrina indica,
Sehleichera trijuga, Inga duleis, and others. The Hindis have six
names for lac, but they generally call it laksha (lakl, ‘one hundred
thousand)’ from the multitude of small insects which, as they believe,
discharge it from their stomachs and at length destroy the tree on
which they form their colonies.! There are two products from this
resin, the lac dye and the various forms of the resinous lac. A
deseription of the inseet will be found hereafter in its proper place.?

The process of manufacture may be briefly described as fol-
lows :—The stick-lac as it is brought in is
picked and triturated in water, which takes
out the colouring matter that forms the dye, and the residue depriv-
ed of all impurities forms the seed-lac. This is then sewed up in a
long narrow bag about the size of a cable and passed over a char-
coal furnace; when the resin melts and when quite fluid it is passed
on to a man seated before another charcoal fire with a eylinder of
glazed earthenware in front about two feet long and eight inches
in diameter supported on pivots at each end : or in some places the
stem of the plantain is used. The melted wax is allowed to drop
on the eylinder and forms thin layers about eighteen inches square
known as shell-lac. These are sorted according to consistence and
colour ; orange, liver, garnet and their varieties being the order of
excellence. Sometimes the seed-lac is merely melted into buttons

or lumps, but this is usnally only done with lac of inferior quality
and for home consumption,

Mannfacture,

The analyses of Unverdorben and Hatchett give the constituents
of stick-lac as—(1) an odorous resin soluble in aleohol and ether : (2)
a resin insoluble in ether ; (3) a bitter balsamie resin ; (4) laceic acid;
(5) a dull yellow extract ; (6) colonring matter ; (7) a fatty matter ;
(8) some salts and earth. The resin according to Unverdorben con-
tains—(1) a resin soluble in ether and aleohol ; (2) a resin insoluble

LSirW anm quoted by Birdwood, 274, 322, Other insects of this Zenus
furnish a colouring matter. The female of C. ilicis is the Kermes; that of (.
Cacti, the nopal or cochineal and the female of C. polonicus produces the searlet

graing of Poland. * Chiefly from Carter’s notice in Ann. M
Hist,, VIL., 31, 41. n Ann. Mag. Nat.
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in ether and soluble in aleohol ; (8) a resinous body little soluble in
alcohol ; (4) a crystallizable resin ; (9) an unerystallizable resin.
Hatchett’s analysis of 100 parts gives resin, 68 ; colouring matter,
10 ; wax, 6 ; rluten, 55 ; foreign substances, 65 ; loss, 4. His
analysis of shell-lac gives resin, 905 ; colouring matter, 05 ; wax,
40 ; gluten, 2:8 ; loss, 1-8.

The lac insect ean be removed from one forest to another
by merely taking the insect on the stick while in its transition
state and applying it to the branches of a similar tree. There
are two seasons of the insect’s activity in Upper India, the one
commencing in June and the other in November. The first
crop is ready in September and the second in February or March,
but neither are gathered until the season for the next operation has
commenced. Thus the March crop may be gathered in June and
the September crop in November. Should, however, the object be
more to obtain lac-dye than resin, the sticks should be gathered
before the insect escapes to commence its next season’s operations.
The best Indian lac of these provinces is manufactured at Mir-
zapur, where the materials are collected from all parts of the North-
west, but principally from the jungles of Central India as far south
as Sambhalpur. Lac makes an excellent varnish and is used in
combination with various colouring matters to make the durable
lacquer so well known in Benares toys. It is also used for sealing-
wax and for housepainters’ varnish.

D.—FIBRES.

The forests and wastes of the lower hills and the submontane
tract yield an immense quantity of materials for ropes, cordage,
twine, basket-making and matting, but little of which has as yet
received the attention due to it. The bdbar grass alone is sufficient
in quantity to supply all India with a valuable material for making
coarse cordage and paper. The bambu of the Garhwil Diins might
be utilised in the same way, and the reeds and grasses of the Bhabar
and Tardi afford an inexhaustible supply of common twine and
matting material* The hemp of Garhwal has more than a local

! A botanical deseription of all the fibre-producing plants mentioned in the
following list will be found in Part VI. of my “ Notes on the Economic Products
of the North-Western Provinees.” The reference at the foot of each notice
here is also to a botanical deseription of the plant.
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reputation and for a long time furnished a portion of ““the annual
investment” of the Bast India Company. The pulp manufactured
from the Daphne papyracea yields materials for a paper that gives
the engraver finer impressions than any English-made paper and
nearly as good as the fine Chinese paper that is employed for
what are ealled India paper-proofs. The paper made from this
shrub in Kumaun is almost as strong and durable as leather and is
largely used for village records and court proceedings. It is
exported to Tibet on the north and to the plains on the south for
manuscripts and account-books.  With this wealth of raw material
in existence it is remarkable that so little has been done to render
the fibre resources of our hills available to European enterprise, and

it is the object of the following pages again briefly to bring them
to notice.

Abutilon indicum, Don. A mallow found in the lower hills
and Bhabar, the stem of which yields a cordage fibre. Hooker, Fl.
Ind., L, 826.  A. polyandrum, Schlecht, found up to 3,000 feet, also
yields a fibre. Hooker, [ ., 325.

Hibiscus ficulneus, Linn., affords a very large proportion of
strong fibre of a white colour useful for twine and light cordage.
Hooker, . ¢., 340, H. pungens, Roxb., and I, cancellatus, Roxb,
(Hooker, . ¢., 341, 342), also yield a soft, silky fibre useful for

curdaga, and are hence gell(:rically known in Kumaun under the
name kapasiya.

Hibiscus cannabinus, Linn., san, grows wild and is also culti-

vated to a small extent in the Kota Din and Bhibar. Hooker,
L. ¢, 339.

Kydia calycina, Roxh.; patta, pattiya ; common in dry forests
and along the submontane tract. Yields g strong coarse fibre
from the inner part of the bark. Hooker, (. ¢,y 348,

Bombax malabaricum, D.C., cotton-tree ; semal. The cotton
from the pods is chiefly valuable as a half-stuff for paper. Experi-
ment has shown that the staple is too short for use as a textile
fabrie (J. Agri-Hort. Ben., I11., 122), and it is now chiefly employed
for stuffing pillows and the like, and for this purpose there is a
small export trade. Hooker, 1. e., 349.



792 HIMALAYAN DISTRICTS

Sterculia villosa, Roxh., is the uddla and udiydl of the Kumann
Bhibar. This tree grows to a considerable size, but it is only the
saplings from two to three years old that are useful for fibre. From
these the layers of bark can be stripped off from one end to the
other, the inner furnishing a fine and the outer a coarse cordage
fibre that stands moisture well. One stem will yield about 21h.
of good fibre by steeping the bark well and beating it out with
wooden mallets. The ropes made from it are strong enough for
elephant harness, but are chiefly used for cattle halters. The
rope is said to become stronger for a time from being frequently
wetted, but it seldom lasts more than eighteen months if constant-
ly exposed to moisture. The root of the tree is eaten in the hills.
Hooker, I. c., 355.

Sterculia colorata, Roxb, the boddla and boddl of Kumaun,
oceurs somewhat commonly at the foot of and along the lower
range of hills. The bark yields a fibre for cordage similar to that
of the preceding species. Brandis, 34.

Abroma augusta, Linn.: cultivated in gardens in the Dehra
Diin where it is probably introduced. It yields a very strong fibre
fit for cordage. Hooker, 7. ¢y 87D,

Grewia asiatica, Linn.— Pharsiya, phalsa, dhémin. Oececurs
wild in the lower hills, cultivated in the plains. The inner bark
yields a fibre like the basts of Europe. Hooker, I. ¢., 386.

Grewia oppositifolia, Roxb., the bhenwal and bhimal of Garh-
wil and bhengil of Kumaun, occars commonly in the lower hills
2,500-4,500 feet and up to 6,000 feet. Itis occasionally cultivated,
Hooker, I. ¢., 384. It yields an inferior fibre similar to the pre-
ceding and for which the branches are cut from J uly until March
or, indeed, at all seasons except in the spring. The leaves are given
to cattle, and the sticks are soaked for a month or forty days in
water and when dry are beaten on stones and the bark is stripped
off. One tree will give about five sers of the inner fibre fit for
making into ropes and twine, which are used for tying up cattle
and for stringing cots. It is neither very strong nor very durable,
Women use the green bark for cleaning their hair. (Hud.)

Odina Wodier, Roxb.—jinghan, J iban, sindan ; oceurs in the dry
forests along the foot of the hills, ascending the outer range up to
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4,000 feet. The bark yields a coarse cordage fibre. Hooker, 1L,
29.

Butea frondosa, Roxb.—Dhdk, palds; is common in the Dins
and warm valleys and yields a very strong fibre from its bark used
for eaulking boats and making rope. Hooker, 11., 164,

Desmodium tilizefolium, Don.—Clamara, matta; oceurs along
the outer range 3-8,000 feet and yields from its bark a substance
from which paper is made. In Kunaor there is some trade in this
paper with Tibet. Hooker, II., 168 : Panj. Prod., 516.

Bauhinia racemosa, Lam.— Kaclind!, girdl; ocenrs in the dry
parts of the plains and ascends the hills in Kumaun to 5,000
feet. The inner bark yields a strong cordage fibre. Hooker, II.,
276.

Bauhinia Vahlii, W. et A.—Mdljan, mdlu ; is a large creeper
that oceurs rather commonly in the lower hills and upper Bhibar
from the Jumna to the Sdrda, especially at the bottom of hot valleys
and along the sides of precipices. The leaves are used for making
umbrellas, and sewn together with twigs form baskets for holding
pepper, turmeric, and ginger. They are also used as a substitute
for plates at meals and by the petty shop-keepers to wrap up the
goods that they sell. This creeper often attains a length of 40-50
feet, and is generally eut down in July-August, though it may be
cut at all seasons. In its natural state it is used for making rope-
bridges, but to manufactare rope from it, the outer bark is peeled
off and thrown away and the inner coating is steeped in water and
twisted when wet. A large creeper will produce a maund of this
fibre known as selu. Before being used, the bark is boiled and
beaten with wooden mallets, which renders it soft and pliable enou gh
for being made into rope and twine used inthe erection of rope-
bridges, for thatching, stringing cots, and the like. These ropes
though strong are not very darable and require oceasional soaking,
though if constantly kept in the water they rot quickly and alto-
gether do not last more than eighteen months. The broad flat
sead of the pod is eaten fried in clarified butter. Hooker, II.,
279.

Gerbera lanuginosa is the well-known tinder-plant or kapasiya
of Kumaun, The tinder is derived from the tomentum on the

100
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lower side of the leaves, which is also woven into twine and then

netted into small bags for carrying hukkas, &e., s0 much in use
amongst the hill-men.

Careya arborea, Roxb.—Kiumbli ; is a large tree that occurs
in the forests along the foot of the Himélaya from the Jumna to the

Sarda. The bark affords a fair fibre fit for cordage and twine.
Hooker, I1., 511.

Calotropis gigantea, R. Br.—Safed-dk, maddr; is a large plant
or shrub ; common along the foot of the hills. This is the species
that prevails in the Bhéibar, where large patches of it oceur, espe-
cially near Kdlidlningi, bat it does not occur westwards of the Gan-
ges at Hardwir. It yields a soft, silky fibre fit for cloth manufac-
ture and for making the finer kinds of twine : see Sel. Rec. Bom.,
XVIL ; Journ. Agri-Hort, Ben., VIIL, 73, 226, 231.

Calotropis procera, R. Br.— Ak, maddr ; is the prevailing spe-
cies from Hardwir southwards and westwards. This species also
yields a valuable fibre. Brandis, 331.

Marsdenia tenacissima, W. ¢t A., occurs in the plains and
ascends the hills up to 4,000 feet. The bark of the young shoots
yield a fine fibre remarkable for its strength and toughness, for-
merly used by natives for bow-strings. Roxburgh, 258.

Marsdenia Roylei, Wight—Murkila ; a large knotty creeper
that occurs along the outer ranges of the Himdlaya up to 6,000 feet.
It is cnt at the knots and boiled in a mixture of ashes, after which
the outside bark is thrown away, and the inner yields a fibre used
for making fishing-nets and lines of great strength and durability
and is capable of forming a cloth material. Brandis, 333,

Orthanthera viminea, Wight ; the ehaphiya of Kumaun ; occurs
along the foot of the Himdlaya, ascending the lower valleys in Kali
Kumaun for some distance. The bark is steeped in water and then
yields a fibre that affords a good cordage material and is remark-
able for its tenacity and length. Drury, F. P., I1., 236.

Cordia Myxa, Linn.—Bairala, baurala; occurs wild in the for-
ests below the Himalaya and is also cultivated in many parts of

Upper India. The bark yields a fibre used for canlking boats and
making rough cordage. Brandis, 336.
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Daphne papyracea, Wall., the set-bariwa of Kumaun, salpira
of Garhwal, and bhalu-suang and bholmwa of Nepil. Two varieties
of this species are commonly found in Kumaun :—the one with white
flowers and yellow fruit occurs at 4,000-8,000 feet, and the other
with purple flowers and fruit at 7-8,000 feet. Both yield a valu-
able paper-stuff from which the strong, tenacious hill-paper is made.
The following account of the mode of manufacture is from a paper
by Mr. B. H. Hodgson in J. A. 8. Ben., L., 8 :—

Mode of making the hill-paper usuwally called Nepilese,

“ For the manufacture of the Nepilese paper the following im-
plements are necessary, but a very rude construction of them suffices
for the end in view :—

1st.—A stone mortar, of shallow and wide cavity, or a large
block of stone, slightly but smoothly excavated.

2ad.—A mallet or pestle of hard wood, such as oak, and in size
proportioned to the mortar and to the quantity of boiled rind of
the paper plant which it is desired to pound into pulp.

3rd.—A basket of elose wicker work, to put the ashes in, and
throngh which water will pass only drop by drop.

4th.—An earthen vessel or receiver, to receive the juice of the
ashes after they have been watered.

5th—A metallic open-mouthed pot, to boil the rind of the plant
in. It may be of iren, or copper, or brass, indifferently ; an earthen
one would hardly bear the requisite degree of fire.

Gth.—A sieve, the reticulation of the hottom of which is wide
and open, so as to let the pulp pass through it, save only the lampy
parts of it

Tth.—A frame, with stout wooden sides, so that it will float
well in water, and with a bottom of cloth, only so porous that the
meshes of it will stay all the pulp, even when dilated and diffused
in water, but will let the water pass off when the frame is raised
out of the cistern ; the operator must also have the command of a
cistern of clear water, plenty of fire-wood, ashes of oak (though
I fancy other ashes might answer as well), a fire-place, however rude,
and lastly, guantum suficit of slips of the inner bark of the paper tree,
such as is peeled off the plant by the paper-makers, who commonly
use the peelings when fresh from the plant ; but that is not indis-
pensable. With these ‘appliances and means to boot,” suppose youn
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take four seers of ashes of oak, put them into the basket above-
mentioned, place the earthen receiver or vessel heneath the basket,
and then gradually pour five seers of clear water upon the ashes,
and let the water drip slowly through the ashes and fall into the
‘receiver. This juice of ashes must be strong, of a dark bark-like red
colour, and in quantity about 2tb. ; and if the first filterin g yield
not such a produce, pass the juice through the ashes a second time.
Next, pour this extract of ashes into the metal pot already describ-
ed, and boil the extract ; and so soon as it begins to boil, throw into
it as many slips or peelings of the inner bark of the paper plant as
you can easily grasp, each slip being about a cubit long and an inch
wide ; (in fact the quantity of the slips of bark should be to the
quantity of juice of ashes, such that the former shall float freely in
the latter, and that the juice shall not be absorbed and evaporated
with less than half an hour’s boiling). Boil the slips for about half
an hour, at the expiration of which time the juice will be nearly
absorbed and the slips quite soft. Then take the softened slips and
put them into the stone mortar, and beat them with the oaken mal-
let till they are reduced to a homogeneous or uniform pulp, like so
much dough. Take this pulp, put it into any wide-mouthed vessel,
add a little pure water to it, and churn it with a wooden instrument
like a chocolate mill for ten minutes, or until it loses all stringiness,
and will spread itself out when shaken about under water. Next,
take as much of this prepared pulp as will cover your paper frame
(with a thicker or thinner coat according to the strength of the
paper you need), toss it into such a sieve as I have deseribed, and
lay the sieve upon the paper frame, and let both sieve and frame
float in the cistern : agitate them, and the palp will spread itself
over the sieve ; the grosser and knotty parts of the pulp will remain
in the sieve, but all the rest of it will ooze threngh into the frame.
Then put away the sieve, and taking the frame in your left hand,
as it floats on the water, shake the water and pulp smartly with
your right hand, and the pulp will readily diffuse itself in a uni-
form manner over the bottom of the frame. When it is thus pro-
perly diffused, raise the frame out of the water, easing off the water
in such a manner that the uniformity of the pulp spread shall con-
tinue after the frame is clear of the water, and the paper is made.
To dry it, the frame is set endwise, near a large fire ; and so soon
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as it is dry, the sheet is peeled off the bottom of the frame and
folded up. When (which is seldom the case) it is deemed needful
to smooth and polish the surface of the paper, the dry sheets are
laid on wooden boards and rubbed, with the convex entire side of
the conchshell ; or, in case of the sheets of paper being large, with
the flat surface of a large rubber of hard smooth-grained wood ; no
sort of size is ever needed or applied, to prevent the ink from run-
ning.” See also As. Res., X111., 38.

In Nepal this paper is manufactured exclusively by the tribes
inhabiting cis-Himalayan Bhot, known as Murmis, Lepchas, &e., or
generically as Rongbo, in contradistinetion to the Sokpo, the name
given to the inhabitants of trans-Himilayan Bhot. The manufuc-
tories are mere sheds, established in the midst of the great forests
of the upper ranges which afford an inexhaustible supply of the
material as well as of wood ashes and good water, both of which are
essential to the manufacture of the raw material into the blocks
from which the paper is made. Specimens of these blocks sent to
England have been pronounced by experts to be of unrivalled excel-
lence as a material for the manufacture of that sort of paper upon
which proof-engravings are taken off.

Wikstreemia virgata, Meisner ; the chamliya of Kumaun ; is
also common in the lower ranges from 5,000-7,000 feet. The paper
made from its bark is considered inferior to that made from the
bark of the preceding, as it allows the ink to run unless sized, but
the bark also affords a strong cordage material, and ropes made from
it are used in Naini Til. Brandis, 386 : Drury, F. P., I11., 86.

Behmeria nivea, H. ¢t A. ; China-grass, Rheea ; grown expe-
rimentally in the Dehra Dun and at Sahiranpur. Yields the well-
known rheea fibre which is specially noticed hereafter. Brandis,
402,

Beehmeria macrophylla, Don.— Gargela; occurs common in the
lower hills up to 4,000 feet. B. platyphylla, Don., is also verv com-
mon and is known as gargela ; both yield a fine fibre fit ﬁ:.lrvt,wine_

- Dr. Jameson notes that B. lobata, under the native name ullah, is
found in Kumaun and also yields a fibre. Brandis, 403,

Girardinia heterophylla, Decaisne, the awa-bichhu of Kumaun
and babar of Simla, is a yery common weed in the forests along the
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foot of the Himdllaya and yields a fine, strong fibre much used for

cordage and twine, but cannot stand much moisture. Brandis,
404,

Villebrunea frutescens, Blume, the plisar-patta, poi-dhavla
and kdgshi of Kumaun, is commonly met with along the foot of the
hills ascending to 5,000 feet. It oceurs in the neighbourhood of
Naini Tal and Bhim Til and along the valley of the Sarju and
Ganges. It has the appearance of a small bambu and grows 6-8
feet, varying in the thickness of the stem from the size of a quill
to that of the thumb. It is cut down for use when the seed is
formed. The bark or skin is then removed and dried in the sun
for a few days ; when quite dry it is boiled with wood-ashes for
four or five hours and allowed to cool. When cold it is macerated
with a mallet on a flat stone while cold water is applied and gradu-
ally the woody matter disappears, leaving a fine fibre which is
admirably adapted for fishing lines and nets as well for its great
strength as for its power of resisting moisture. Brandis, 406,

Maoutia Puya, Wedd. ; the piéya of Kumaun and Nepil, though
sometimes known under the same vernacular names as V. frutescens,
is common in the lower hills and Bhabar, ascending to 5,000 feet.

Debregeasia bicolor, Wedd. ; the tushiydra of Kumaun ; is very
common all over the lower hills ascending as high as 7,000 feet and
is particularly abundant in the Siwiliks. It yields a very strong
cordage fibre. Brandis, 405.

Memorialis pentandra, Wedd. ; the jaiphal-jari of Garhwal ; is
also somewhat common in the lower hills and yields a useful cordage
fibre. Drury, F. P,, I11,, 210. Swetenham notices a large nettle
as occurring in Garhwil, from the bark of which a fibre is obtained
after only three days’ steeping by merely peeling off the rind from
one end to the other. He considered it to be in every way far
superior to the fibre of hemp. Huddleston mentions the jarkand-
alu, kand-dlu or kalra as yielding a fibre from which sandals and
ropes are made in the north of Kumaun. It grows 8-9 feet and
the stalks are about as thick as a man’s finger. They are gathered
in the cold season and, after being steeped in water for a few days,
yield a fibre by peeling from the thick end in the manner of hemp.
Both these notices probably refer to . keteraphylla, Decaisne.
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Artocarpus integrifolia, Linn., (Jack-tree) and A. Lakoocha,
Roxb., both yield a cordage fibre from their bark. The former is
but rarely seen in the Kumaun division, and the bark of the latter is
seldom used for this purpose.

Cannabis sativa, Lion. ; C. indica, Rumph. ; gir-bhanga
(female plant), phil-bhanga (male plant). An annual 3-14 feet
high aceording to soil and climate. Root white, fusiform, furnished
with fibres. Stem erect, branched, green, angular, covered all
over with an extremely fine but rough pubescence. The stem
is hollow within or only filled with a soft pith, which is itself sar-
rounded by a tender, brittle substance con-
sisting chiefly of cellular texture with some
woody fibres, which is called the ‘reed, ‘boons,” and *shove’
of the hemp. Outside this we have the thin bark composed of fibres
extending in a parallel direction all along the stalk. These_fibres
consist of delicate fibrils, united together by cellular tissue and all
covered by a thin membrane or cuticle. Found abundantly in the
Himélayan districts of the North-Western Provinces. The wild
hemp known as gandra-bhanga, ban-bhanga or jangli-bhanga, is of
little nse for fibre.

The female plant yieldsTseed jfor oil and’the™drugs gdnja (see
page 755), charas, &c. The male plant yields only fibre from which
the bhangela cloth of Garhwal is manufactared ; also called kothla,
bora, and gdji, and the ropes (sel) for bridges. For the history of
the plant see Royle (Fib. PL, 315) and Drury (U. P., 106). The
possibility of attaining success in the cultivation of hemp in these
provinces was pointed out by Dr. Roxburgh as early as 1800, and
on the cession of these provinces, skilled Europeans were sent to
carry on experiments in the Muridabad and Gorakhpur districts.
In Garhwil and Kumaun its cultivation was encouraged, and for
many years the East India Company procured a portion of its
¢ annual investment from the Kumaun hills in the shape of hemp.’
With the abolition of the Company’s trade the cultivation lan-
guished and is now entirely dependent on the local demand, which,
however, is by no means small.!

1See * Papers regarding the en'tivation of hemp in India,” Agra, 1855 : Royle's
Fibrous I'lants of India, London, 1855, and Drury's Useful Plants of India, Madras,
1868,

Hemp.
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The following account of the cultivation is derived from Hud-
dleston and Batten’s notes. There are two varieties common in
Garhwil, the wild and the cultivated. The former is practically
useless either for fibre or the d rug, so we shall confine our notice
chiefly to the latter. The cultivated variety in Garhwil is grown
chiefly on high lands having a northern exposure in well-prepared
and abundantly manured soil close to the village site. Occasionally
freshly cleared forest land gives a crop for
one year without any need for artificial
manure. Irrigation is never resorted to, nor is it needed if the soil
be properly prepared. The plant does not flourish below 3,000 feet,
as the heat of the valleys is prejudicial to its growth, and it seems
to thrive best at elevations of 4-7,000 feet. The mountainous
region occupied in Garhwdl by the Badhdn, Lohba, Chaundkot,
Chandpur, Dhanpur and Dewalgarh parganahs, has the greatest
area under hemp cultivation. These parganas are marked by lofty
ranges, extensive forests and a fairly even temperature. The
northern parganahs bordering on the snowy range have no hemp
cultivation whatsoever, and there is very little in the parganas
bordering on the plains, so that it may be said that the hemp-
producing area in Garhwil lies between the Pindar on the north
and the southern Nayér on the south and is bounded on the east
by the western Rimganga and on the west by the Ganges. The
cultivation of the plant as practised in this tract is as follows.
The ground, after being well cleared and prepared for the seed,
is sown, in the end of May or early in June, at the rate of
26 to 33 sers per bisi.) During the early growth of the plant the
ground is kept free from weeds and the young plants are thinned,
leaving a few inches between each, and until the crop has attained
a good height, the ground is kept free from all rank vegetation,
after which it attains a height of 12-14 feet and is cut in Septem-
ber-November. There are two classes of the cultivated plant, the
female and the male, The latter is cut some 4-6 weeks earlier than
the former and yields a much stronger and superior fibre. On the
stalks being cut green, they are dried for several days in the sun
by being piled against the walls of the terraced fields until they

1"The bisi is 40 square yards less than an acre, and the seed used for it is 20-256
pathas, or 52-66 . aveirdupois.

Cultivation.
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become quite brown. The charas is extracted by rubbing the
hands over the tops of the plant when the seed is ripe and is best
in the female plant, The exudation collected is scraped off the
hands and made into rolls for sale. The leaves are also pounded
for gdnja and sabzi. When the stalks are sufficiently dry they
are tied up into bundles and steeped for 15-16 days in tanks or
running streams, being kept under water by stores laid upon them,
When taken out, they are beaten with wooden mallets and then
dried in the sun. The fibre is then peeled off from the thick end
of the stalk to the top, and after being again beaten and freed from
impurities is tied up into hanks for sale and manufacture of sack-
cloth for wear and for bags. For wear, the people simply fold the
cloth around the shoulders and fasten it in front with an iron
skewer, in the manner the inhabitants of the upper parganahs wear
their blankets. Hemp-cloth is still the chief clothing fabric of the
poorer classes in Garhwil during the summer months.

In Kumaun, hemp is enltivated chiefly in Changarkha, especially
in pattis Lakhanpur, Diran, Rangor, and Salam. There is also
a considerable quantity grown in patti Baraun of the Gangoli par-
ganahs, and in a few villages in pattis Assi-Chdlisi, Uchyir, Mahr-
yiri, Gumdes, Dhydnirau, and Malla Chaukot. Asin Garhwal there
is much prejudice against growing the plant, and it is left almost
entirely to the Doms, the Rajpits considering it degrading to them
to be styled “hemp-growers.” So much is this the case that the
phrase ‘ tera ghar bhang bono holo’—‘may hemp be sown in thy
house’—is one of the most common abusive imprecations. Still
there are some differences in the obloquy attached to hemp eultiva~
tion, for whilst the Khasiyas may, without loss of caste, grow hemp
and manufactare rope therefrom for house consumption, they must
abandon the manufacture of hempen sack-cloth to the Doms, of
whom the Koli, Bora and Agari sections possess almost an exclu-
sive monopoly of hemp-weaving. All tribes, however, can traffic
in the seed and rope, and even in the charas, without prejudice to
their social position.

In Kumaun the sowing takes place from the middle of May to
the end of June. In warm situations the hemp is sown rather
later, in order that the heat and damp of the rains may cease

101
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before the plant shall have time to run into useless stalk and excess-
ive seed. During July-August the ground about the plants is
hoed and fresh earth is heaped up about the roots. The female
plant ripens from about the middle of October to the middle of
November, and the male plant, that yields the more valuable fibre,
somewhat earlier. In Kumaun, the situation of hemp-growing
villages is rarely so high as in Garhwil, and a cold climate, though
preferred to that found at elevations below 5,000 feet, is not consi-
dered absolutely necessary. The favourite situation for the culti-
vation of hemp in Kuamaun is a cool, dry, upland ground with a
good s=oil and with facilities for manuring. Sites near the home-
stead or close to cattle-sheds in the pasturing grounds of the upper
ranges are consequently chosen for the abundance of manure,
Hemp is supposed to exhaust the soil, and the wheat and barley,
which are commonly sown in sucecession thereto, are said to be
defective both in quality and quantity.

When Dr. Rutherford held his contract for the supply of hemp
for the East India Company’s investment, he seems to have managed
his enterprise by making advances to the headmen of villages or
the prineipal cultivators ; and should the cultivation of hemp ever
again become a commereial specalation, this wonld seem to be the
best method for obtaining success. The produce of a bisi has been
estimated at about three seers (6Ib.) of charas, four maunds
(8201h.) of hemp fibre, and 30-35 seers (60-70th.) of seed, yield-
ing about five seers (10th.) of oil. In 1814, the fibre was pro-
duced for four rupees per maund delivered at the cultivator’s doors
or five rupees delivered at Kotdwira or Chilkiya, and it would
appear that now a price of from six to seven rupees per maund of
821h, would ensare a constant supply. In 1840, the entire value of
the hemp produce in Kumaun, including seed, fibre, and drug, was
little more than Rs, 1,000, and Captain Huddleston estimated the
total area under hemp in Garhwil during the same year as only 250
acres, yielding about forty tons of fibre per annum ; but there is
every reason to believe that the outturn has sinee considerably
inereased in quantity, and a rough estimate would point to 780 acres
under hemp in Garhwil alone in 1880. The seed is collected to
be used as a vegetable food, for which purpose, indeed, it is chiefly
cultivated in the Sor and Sira parganahs, or to be pressed for the
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extraction of hemp-oil or to be dried and retained for seed. The
charas or juicy essence is collected for exportation, being hardly,
if at all, used in the hills. It now sells at from four fo five rupees
per seer, and is resold by the farmer of the drung monopoly at eight
rupees per seer. The farm of charas in Kumaun alone during 1830-
81 was sold for Rs, 3,357. The leaves, too, are dried and exported
for use in the varions preparations of bhang. The fibres, as already
noticed, are made into ropes or sack-cloth. In Kumaun the sale
of the untwisted fibres is more common than that of the twisted or
manufactured stuff. In 1840, the seed sold at about three rupees
per maund, and is now worth about three to four rupees per maund,
and in some places where it is chiefly used for culinary purposes is
even cheaper. The fibre where it was produced sold at from two to
three rupees per maund in 1840 and is now worth from three and a
half to four rupees a maund. The bhangela or hemp-cloth is made
up into sheets for weaving or into kotlas or sacks, and the finer sorts
into thailis or bags for carrying flour and lime. A large sack-cloth
bag cost but six annas at Almora in 1540 and is now worth twelve
annas. Bags of a smaller size cost about two rupees per dozen in
1840 and are now proportionately more expensive. The produce is
so small and the demand for bags for sending potatoes to the plains
so great that these sacks are yearly advancing in price, and a consi-
derable trade in them exists at Ridmnagar and Kotdwira.

Mr. J. H. Batten, in one of Lis reports, gives the following opi-
nion on the prospects of hemp cultivation in Kumaun :(—* If
a large demand for hemp, the produce of these mountains, were to
arise and it were to become generally known that capital to a

Prospects of the hemp Considerable amount was’ ready to be ex-
Industry. pended for the purpose of procuring the
article, a very great increase of hemp cultivation might be expected
even in Kumaun Proper, but especially from the Chaugarkha par-
ganah. If European capital should hereafter be employed in
increasing the growth of the excellent hemp existing in this
provinee, I should certainly recommend that the means first used
for the purpose should be an outlay of money in advances to
and purchases from the present growers and manufacturers, rather
than in the attempt on the part of any enterprising individuals to
procure land and grow hemp for themselves. Notwithstanding
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their prejudices, I think that the example of their neighbours,
if the latter attained to any fair degree of prosperity from the
increase of trade, would soon be followed by many villagers
throughout Kumaun, who now are indifferent to or despise their
advantageous situation for the growth of hemp, and large tracts of
land now waste would be brought under enltivation. There are not
in Kumaun, as in Garhwil, many waste villages still left unowned
and unclaimed ; and from what 1 have seen of the character of the
people in Kumaun Proper, I think that any stranger who should
purchase or rent land within the boundary of a village, for the
purpose above indicated, would be quite as liable to litigation,
inconvenience with his neighbours, and prejudices against his
position, as in any part of India, however populous in compari-
son. In the case of advances and purchases on the contrary, the
transactions of capitalists would be confined to simple contracts, of
a nature to which, if found necessary, the law is open at a cheaper
cost, and under simpler forms, than in most other parts of the
country,” Captain (now Sir Henry) Ramsay, in a veport on the
same subject, writes :—“ I would not advocate the system of
making advances to individual cultivators: it is not improbable that
some ill-disposed persons might create a snspicion that Government
intended evil instead of good and actually produce the effect of
making those who now grow hemp discontinue its cultivation for
a fime ; the best plan I think would be to enter into engagements
with respectable zamindirs for large quantities and allow these
contractors to make their own arrangements. The cultivators are
qnite equal to taking care of themselves in such dealings.”

Hemp is also grown in the northern parganahs of Nepdl, and the
mode of cultivation there is thus deseribed by Mr. B. H. Hodgson:—
“ The seed is sown from March to April. Damp soils, comprising
black earth, are fitted for this crop. Before
plonghing the field, sufficient manure is
to be sprinkled over it, then completing the work of the plough,
the seeds are to be sprinkled, and having broken the clods
into dust, the field is to be made even. At seven or eight
days after sowing the seeds the plants come up, but their
rapidity of growth and their size and strength depend on the
abundance of the rains or artificial watering. If the plants be

Cultivation in Nepil.
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very thick, they must be thinned, so as to stand three inches dis-
tance from each other. They flower and fruit in Sdiwan (July),
and at the beginning of Bhadon (August) are in their full growth ;
but while yet succulent and in flower they are to be eut, with the
exception of some seed plants, which are not to be gathered until
October. It is the bark of the young but full-grown or Sdwan
plants (which is soft) that is nsed for making bhangela. That of
the old or October plants is hard and not suitable for manufacture.
After the plants have been cut off at the ground, they must be
placed in the sun for eight or ten days, or until they be dried suffi-
ciently. They must then be steeped in water for three days, and
on the fourth day the plants must be taken out of the water and
peeled. The peelings are to be washed and put in the sun; and
when quite dried, they are ready for manipulation. They are then
to be torn into thin threads with the nails of the hands; next twisted
with a spinning-wheel (tikuli), and when the threads are thus pre-
pared, they are to be boiled with ashes of wood and water in a pot
for four hours, and to be washed again for the purpose of whiten-
ing. This is the way of preparing bhangela thread, out of which
sack-cloth is woven. One mdna (half a kachcha ser) of seed is
sufficient for a ropini of land (one-fifth of a badshdli bigha or 605
square yards), which produces ten or twelve loads of bhang.
Hemp grows equally well on slopes and flats, and near the tops
as well as on the sides of the mountains, if not too low., But
a moist rich soil is indispensable. The plant attains to a height
of eight to ten feet, and should be eut when the flower is
falling and the seed forming.” For an account of its cultivation
in other countries, see Royle (Fib. PL., 333).

Hemp prepared for the European market should have the fibres
laid parallel to each other and then be simply tied near the thicker
end, so as to form heads like the Petersburgh hemp, not twisted,
plaited and tied, as is the custom in our hills. The Himdlayan
hemps show stren gth, divisibility, fineness and softness of fibre—
in fact all the essentially good qualities which a fibre should

possess.
Chamerops Martiana, Wall., the jhangra, jager, and thakil of
Kumaun, occurs on Bhatkot, Thikil, Dhuj, and in the valley of the
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Sarju.  The fibre is used for cordage and the leaves for mats and
baskets. Brandis, 546.

Calamus Rotang, Linn.—Rattan—bet; ocours abundantly in the
Eastern Diin, in places in the Siwdlik tract and along the outer hills
eastwards. Tt yields the common rattan so much used in uphols-
tery and for basket work. Brandis does not consider C. Royleanus,
Griffith, as distinet. This species has also its western limit in the
Dehra Din_ and is known under the same vernacular name and
used for the same purposes. About fifty bullock-loads are exported
every year from the Knmaun forest division. Brandis, 559.

Typha angustifolia, Linn.; Var. elephantina, Roxb.—Bora.
This species occurs thronghout the North-Western Provinees and
Oudh, ascending the hills in the Kili valley, and indeed in most
of the valleys bordering on the plains. It is the reri of the upper
districts, and the variety elephantina is the paderi or pateri of
the hills. The leaves are much used in the manufacture of soft
matting, and from Kumaun alone about twenty bullock-loads of the
raw material and 3,500 pieces of the matting are exported every
year. 1. latifolia, Linn., is called patera in Bijnor and kanda-tels
in Garhwil, and the leaves are largely employed in the manufac-
ture of a coarse matting ecalled boriya, of which some 900 maunds
are annually exported from Kumaun. In fact these two species
afford the chief matting materials in common use. Tam not aware
that the leaves have ever been used for other purposes. Roxburgh,
648 : Drury, F. P., III., 495.

Arundo Karka, Roxb., the kurla and nal of the Kumaun
Bhibar, is of common occurrence in suitable localities. A, (Phrag-
mites) Roxburghit, Kunth., is the bichhra of Garhwil and the khaila
and khailuwa of the Kumaun Bhabar, ascending up to 3,500 feet
in the valleys. A. nepalensis is the nal, nal-tura, and tot-nal,
common in the Bhibar and found at Bhim Tidl. All these are
sent to the plains under the generic name ‘nal’ and are applied
to cane-work in chairs, matting and similar uses, and the fibre of the
flower-stalks is manufactured into rope. About 220 bullock-loads are
yearly exported from the Kumaun forest division. Roxburgh, 117.

Saccharum Munja, Roxb.—Minja. The upper half of the culm
is known as sirki-miinja or sivki; the lower half as sentha or sarpat;
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the blade twisted and beaten yields the strong cordage known as
mainj ; the tufty leaves are called sarkara towards Hardwir.  Minj
abounds along the banks of rivers and in sandy places and generally
along the base of the hills from the Jumna to the Sirda and up the
valleys to 3,500 feet. The fibre is made from the sheathing leaves
of the culm and forms the material from which the janeo or sacri-
ficial thread of the Hindus is made, Miinj is commonly employed as
a tow-rope from possessing great elasticity and strength, with a power
of resisting moisture common to few other fibres, It is also used for
the rigging of boats, the bottoms of cots, chairs, and footstools, mat-
ting, in the manufacture of coarse paper, and as a string for fastening
the bambu framework for the roofs of houses, and indeed for all com-
mon purposes in every district. The sirki is used for thatching, a
covering or pawlin for carts, and for chairs and the like. Under
the names bind and minj a considerable amount of the varions
products of this grass are sent to the plains. The returns for four
years from Kumaun give an average export of 1,600 bullock-loads

of the unmanufactured article and about 75 maunds of the rope.
Drury, F. P., I11., 653.

Saccharum spontaneum, Linn., is the kdsh, jasha or jhdnsh
of Kumaun, according to Madden. It oceurs commonly in the
Bhéabar and lower hills and is found near Almora, where its long-
rooting surculi are substituted for the lusha grass in religious
ceremonies by the local Brahmans. The leaves yield a thatching
grass and matting material and a fibre useful for string for common
purposes. Roxburgh, 79. Eragrostis cynosuroides under the names
ddbh and Fusa is used in the religious ceremonies of the Hindus,

Saccharum fuscum, Roxb., is a common reed of the Bhibar,
where it is known as &dt, neja (grass), and mora ; it is the Lilik of
the plains. The culms are used in the manufacture of screens and

pens. The average annual export of this reed from Kumaun
amounts to over 800 bullock-loads. Drury, F. P., IIL, 653:
Roxburgh, 79.

Saccharum Sara, Roxb., is the sardar or sarmir of the sub-
montane tract, where it is very common. This reed is also used as
a matting material and for chairs and the like, but the fibre is
inferior to that of S. Munja, with which it is often confounded.
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It is said, however, fo be employed as a tow-line in Mirzapur, and
must therefore possess tenacity and strength. Roxburgh, 82.

Eriophorum comosum, Wall., Seirpus comosus, Roxb.; hdbar,
bab, bibila, and at Almora pan-babiyo, only found in the Siwsliks
and in low hot localities in the interior on base and steep slopes.
It forms but a small portion of the fibre exported to the plains
as babar or bhibar grass. The Jhiila or rope bridges ecrected
where sangas or planked bridges cannot be made are chief y formed
of this fibre in Kumaun. They are safe for men and sheep and
last about a year, when the ropes require renewal. The ehhinkas
or bridges of a single cable bearing a transverse seat are sometimes
made from it, and it is also extensively used in rafting timber.
The principal portion of the bdbar grass of commerce is derived
from the Spodiopogon angustifolivs, Trin. Drury, F. P, II1,,
530.

Cyperus tegetum, Roxb.; Papyrus pangorei, Nees ; wmotha ;
grows wild and is also cultivated on the edges of inundated fields
for the sake of its culms, which form an excellent material for
matting. The culns whilst green are split into three or four pieces,
which, in drying, contract so much as to bring the margins into
contact, in which state they are woven into mats and thus show
nearly a similar surface on both sides. C. rotundus, Linn., also

known as motha, is applied to similar uses in a lesser degree.
Roxburgh, 68, 70.

Imperata arundinacea, Cyrill., is the shiro of the Bhabar and
lower hills, ascending to 7,500 feet. The culms are used for the
same purpose as those of menj, and the leaves for thatching and
matting. Drury, F. P., IIL., 652.

Anthistiria arundinacea, Roxb., is the ulu, ullah, kangiér and
kandiira of the Bhibar and affords the same products as the pre-
ceding. Drury, L e., 650.

Anatherium muricatum, Beauv., is the gandar of the sub-
montane tract. The roots are commonly known as kas or Fhas and
the culms as sink. The latter are exported from Kumaun with the
sirki of the miinj under the same name and are used for the same
purposes. The roots are exported for making tatties, dyers’ brushes,
and fans, Drary, [. ¢, 644,
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Spodiopogon angustifolius Trin.; Andrepogon in volutis, Steud.;
the bdbar of the tract from the Jumna to the Sarda. Dr.J. L. Stewart
writes :—“This grass, which is abundant in the Garhwil Himdlaya
and occasional on the skirts of the Siwdéliks, appears to furnish
almost all the material called babar so largely used for string in
these parts (Bijnor). Botanists from Wallich and Royle downwards
have stated this to be the produce of Eriophorum comosum, of which,
however, only a very small proportion of that brought to the plains
consists. Dr. Brandis first drew my attention to the probability of
the ordinary belief being erroneons, and subsequent inquiry has
shown the case to be as above stated. The string is very coarse but
strong, and, although there is great waste in the manufacture, exceed-
ingly cheap. It is well adapted for boat-ropes, the rope-work of
bedsteads and other ordinary purposes. Possibly the bdbar may
come into play as a paper material ; at least it is worth the trial, and
probably larger quantities of the raw article could be got than of
any other fibre in this part of the Himalaya.” (J. Agri.-Hort.
Cal., X1II1., 293). The raw material is procurable for about eight
annas per maand and the fibre at four times that price, About 25,000

bullock-loads are yearly exported from the Kumann forest divi-
sion.

Cymbopogon laniger, Desf.; Andropogon lwarancusa, Roxh.;
is known variously as miriya, bin, ganguli, ddb, and plriya in
the submontane tract. It ascends the hills up to 5,000 feet at
Almora and is found along the Sarju as far as Bigeswar ; flowering
in April. The culms are exported with those of the mora for
similar purposes, and the leaves are used for thatching and coarse
matting. The culms and leaves of €. Martini, Munro, are applied
to similar uses. Roxburgh, 92,

Bambus.—The genera included under the common name bambus
are sufficiently numerous and important to deserve special notice
here in connection with their use as a half-stuff for paper-making.
Following the arrangement of Brandis, we shall briefly refer to
each in the order given by him in his ¢ Forest Flora’:—

1.  Arundinaria falcata, Nees—Ningdl. Madden notes that the
people of the Dénpur pargana in Kumaun ennmerate no Jess than
eight kinds of ningdla or ringdl as it is pronounced in Garhwil,
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viz,,—tham, utham, kutino, malingo, jldmro or Jhingra, deo-ningdla,
gorningdla, and dom-ningdla. The last is probably the common or
kdli-ningdla found abundantly along the Gagar range, and, like the
Jluimro, in much request for pens, Dr. Falconer referred it to the
genus Thamnocalamus. The tham is said to be the largest of the
whole and is sent down to the plains for hukka pipes. The deo-
ningdla is the A. utillissima of Edgeworth, and occurs in great
abundance in the snowy range, especially in the upper valley of the
Pindar. It affords excellent material for matting, baskets, fishing-
rods and the like. The gor-ningdla is the gol of Bisahr, with
their culms eighteen feet high, occurring in dense clumps of a
hundred or more each. Brandis (p. 562) gives to 4. Jfaleata a range
of 4,500-10,000 feet, ascending to 12,000 feet from the Ravi to
Nepdl, abundant in places, gregarions, often forming underwood in
moist forests of Abies Smithiana, A. Webbiana, and Quercus seme-
carpifolia. It flowers in May and the seeds ripen in Aungust.

2. Thamnocalamus spathifiorus, Munro— Ringdl,

This is probably the kdli-ningdla of the preceding notice, occur-
ing in Dénpur. It is recorded from Degban in J aunsar, Didatoli
in Garhwal, and Kumaun at elevations 8,000-1 1,000 feet. 7. Fal-
conert, Hook. f., is also recorded from the Madheri pass in Kumaun,
See Brandis, p. 563.

3.  Dendrocalamus strictus, Nees.— Bdns.

To this species belongs the great mass of the bambns exported
as minor forest produce from the Jumna to the Sirda. For the
Garhwil forests, Dr. J. L. Stewart gives the following classification
of cut bambus, beginning with the least valuable :—

1. Chhangji, (chhaneji, K.), long and thin, used for roofing
purposes.

2. Ldthi or ldthichir (ldthi-bdha, K. ), thicker, shorter, solid, for
walking-sticks and clubs.

8  Bdlu, similar, but thicker, for sides of cots,

4. Kanerwa (kanderu, K.), between the |
but chiefly used for roofing purposes.

5. Sardicha (sardinehu, K.), much thicker, shorter, hollow; also
nsed for roofing purposes,

ast two in thickness,

6. Dashitta, similar, but much longer,
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7. Bhengi (bahaga, K.), thickest of all and less hollow, used for
tent and dooly poles. See further Brandis, p. 56%.

Bambus form the most important portion of the minor forest
produce of all the forest divisions and one that increases in
value every year, but it is to the materials for half-stuff in
paper-making which they afford that we wish to invite attention
here, and for this purpose will refer to a paper' by Mr. J. Routledge
on the subject. In his opening paragraph, he writes :—* Of
all the fibre-yielding planis known to botanical science there
is not one so well calculated to meet the pressing requirements
of the paper-trade as ‘bambun,” both as regards facility and
economy of production as well as the quality of the ¢paper-
stock” which can be manufactured therefrom. Grown under
favourable conditions of climate and seil there is no plant which
will give so heavy a crop of available fibre to the acre and no
plant that requires so little care for its cultivation and continunouns
production.”  Attempts have been made in England to obtain
from the bambu a half-stuff’ or pulp for paper manufacture, but
these have failed chiefly from using the plant when it had attain-
ed to some degree of maturity and the fibre had become extremely
dense and the external skin hard and silicions. In this state the
processes for softening the material and converting it into pulp by
long-continued boiling or digesting in very strong solutions of caus-
tic alkali at a high temperature were troublesome, expensive, and
dangerous. Mr. Routledge would therefore take the young plant,
and by a system of close plantations well watered and systematical-
ly eropped ensure successive growths available for preparation into
stock. His estimate is as follows :—* Allowing 208 feet square
to represent one acre divided into [twelve beds each 96 x 26 feet
with twelve paths 96" x 8’8" wide and one intersecting road 208
x 16" wide, leaves a space for planting equal to 2,496 feet, or
29,952 feet in the twelve beds; allowing the stems to be 2 feot
apart and (say) only 12 feet high, we have 7,488 stems, which at
12tb each will yield 40 tons to the acre.” Assuming that these
40 tons of green stems will lose 75 per cent. of moisture in drying,
we have 10 tons of dry stems to the acre, which will yield 60 per

1 Bamboo considered as a paper-making material, by T. Routledge : London
1875. :
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eent., or six tons of unbleached fibrous paper-stock baled up in
merchantable condition. It is unnecessary to enter into Mr,
Routledge’s system of treating the bambu for the manufacture of
paper-stock, our object being merely to show that a practical paper-
maker considers it possible to turn the preparation of bambu fibre
into a profitable commercial speculation. Nothing has yet been
attempted in this direction in India.

WOOoDS.

The timber-producing trees of the Himdlaya of these pro-
vinces are sufficiently described in the admirable work of Dr.
Brandis on the Forest Flora of North-West and Central India, to
which the reader must be referred for
descriptions of those trees noticed hereafter
and of those which do not claim a reference in a work like
the present one. The forests themselves will be enumerated in the
succeeding chapter, and here we shall only refer generally to their
more valuable timber-products. The forests below the hills and
those clothing the outer spurs contain sdl, sisu, trin, and trees belong-
ing to the genera A cacia Terminalia, Anogeissus, Adina, and Stephe-
gyne, besides the grasses popularly known as bambus, all of which
are of the first importanee for house-building, f urniture, agricultu-
ral implements and boat-building.  From them is derived the
greater portion of the revenue in the State forests, and omitting
them, there would be little of any practical value to record. In
the upper hills, the conifers clothe almost every ridge and valley
within the zone of arboreous vegetation, and with oaks and rhodo-
dendrons, the box, maple and birch afford, if proper precautions be
observed, an inexhaustible supply of every class of wood equal in
quality to that procurable in Europe. The sdl of the submontane
tract and the cedar of the hills are held in the highest esteem and
have been much worked in all easily accessible forests, but there are
other trees that afford a timber equally suitable for most of the pur-
poses to which the former are now applied. The bk, sain, haldu,
and gosam of the submontane tract and some of the oaks, the pine,
spruce and fir of the hills give very valuable timber fit for every-
thing except perhaps railway-sleepers, and it will be necessary,
should the existing demand continue, to call on the reserve of these

Timber trees,
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trees to supply all common wants.  This can best be done by rais-
ing the duty on the more valuable timber, and the sooner a move-
ment of this so.t is made, the better it will be for the future of the
sl and deoddr forests, which now require rest and care. Bambus
have already been sufficiently described on a previous page (p. 809),
and it will not be necessary to notice them further here. We shall,
therefore, restrict ourselves to a brief deseription of the most impor-
tant trees in the forests of the submontane tract and of the coni-
fers, oaks, and a few other timber trees in the hills. All of these
have an ascertained value and are the chief sources of the timber
supply for the plains.

Shorea robusta, Gertn.—Sdl, kanddr, sdbfn (plains). Brandis,
26 : Hook., L., 306. The sdl occurs along the foot of the hills from
the Jumna to the Sarda and also in the Dins. It ascends the hills
in places to 3,000 feet and is found in the valleys to a great dis-
tance inland, notably along the Sarju and Rémganga. It is the
most valuable and most sought after of all the timber trees of the
submontane forests and from time immemorial has been exported
to the plains. It is usually the characteristic tree of the tracts
which it affects, and though other trees occur, the sdl predominates.
In the Pétli Din and other places where pure sdl forests exist and
thrive, the soil is usnally composed of alluvial deposits, and drift in
the valleys and plateaus and sandstone or conglomerate interspersed
with blue shale on the ridges. Brandis notes that the climatic con-
ditions favourable to its growth are a rainfall of 40-100 inches and a
mean temperature during the four seasons within the following
limits :— cold-season, 50-70°: hot season 77-83°: rainy season,
80-83°: autumn, 74-77°. The sdl grows, as a rule, to a height
of 60 to 90 feet with clear stems 30-40 feet long and 6-8 feet in
girth. Further east under Nepil it attains much larger proportions
and measurements are recorded of trees 100-150 feet in height
and 20-25 in feet girth. Captain Wood has estimated the growth
to be on an average (in the Oudh forests) 54 feet in 65 years and
72 feet in 95 years. The wood is reddish coloured, coarse-grained,
even-fibred, hard, strong, tough, and so heavy that it cannot be
transported by water without the aid of floats. The average weight
of a t::ub'm foot is 50-601b.—with variations 40-69th.—and its specific
gravity is over 1,000. The transverse strength as ascertained
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from numerous experiments varies from 609 to 972. Baker found
that a six-feet bar, two inches square, broke at 12381h., and Brandis
also records a number of experiments.

Cedrela Toona, Roxb.— Tin, tiini. Brandis, 72. The tién is
not now very common west of the Ramganga except in the low
moist valleys leading into the Pitli Din and in parts of the east-
ern Dehra Din, and even to the east of that river the reserves have
been denuded of most of the mature trees.  The tin attains a height
of 60-70 feet, with a girth of 6-10 feet, The heartwood is
close-grained, hard, capable of taking a high polish like mahogany,
and when properly seasoned is deservedly known as an excellent
furniture wood. A cubic foot weighs 29-361h, and the co-efficient
of transverse strength ranges from 420-360. In one of Baker’s
experiments, a six-feet bar, two inches square, broke at 800th.
Stewart notes the interesting fact that in the small family to which
the tin belongs there are four other valuable timber-trees, only
one of which, the mahogany (Swietenia Mahogani), is extra- Indian.
The others are Satin-wood (Cldoroxylon Swietenia, D. C.) ; rohuna
(Swictenia febrifuga, Roxb.), and Chittagong wood (Chickrassia
tabularis, A. Juss.), all of which are indigenous in Southern India
and the last also in Eastern Bengal. The tdn ranks as a first-class
timber in the forest tariff. The wood of C. serrata, Royle (Bran-
dis, 73) the dala of Kumaun and ‘ bastard-toon” of Europeans, is
of a lighter colour than that of the true #in and is used in the hills

for house-building and the like.

Schleichera trijuga, Willl.—Gosam, gausam, kosam. Bran-
dig, 105. This tree occurs in the Siwdalik tracts and Dins, ascend-
ing the valleys to 3,000 feet. It attains a height of 60-70 feet
and a girth of 5-6 feet. The wood is reddish brown, elose-grained,
tough, hard and heavy, and weighs 66-70b. to the cubic foot.
Tt is much used for the crushers (chdran) for oil and sugarcane
mills, pestles, rollers, agricultural implements and carts, and all
work in which toughness and strength are desirable.

Dalbergia Sissoo, Roxb.—Shisham, sissu. Brandis, 149 :
Hooker, IL, 231. The sisu occurs throughout the submontane
tract and Dins in moist places on the banks of streams and on
islands in the rivers. It attains a height of 40-60 feet, with a
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girth of 6, and in very rare cases up to 12 feet. The sap-wood is
light coloured and the heart-wood is of a deep brown colour, close-
grained, hard and capable of taking a high polish. A cubic foot of
seasoned wood weighs 45-501b., of unseasoned wood G4-701h.
The co-efficient of transverse strength ranges from 700 to 900, be-
ing superior to nearly all other woods. A six-feet bar, two inches
gquare, broke at 1,1041h. in one of Baker's experiments. Sisu is
useful for all work requiring strength and elasticity, and is much
employed for furniture, house-building, boat-building, carts, beds,
saddle-frames, and agricultural implements. It is considered a
first-class wood in the forest tariff.

Ougeinia dalbergioides, Benth.; Dallergia Oogeinensis, Roxh.
—Sundan, sinan, chdndan. Brandis, 146 : Hooker, IL., 161. It
occurs chiefly in the valleys of the outer hills, ascending to 5,000
feet and attains a height of 40-50 feet with a girth of 3-5 feet
and occasionally 7-8 feet. The wood iz close-grained, hard,
strong, tough, and very durable. A cubie foot weighs 57-601h.,
and it is much valued for wheels, plonghs, furniture and indoor
household work. Tt is one of the first-class timbers in the forest
tariff.

Acacia Catechu, Willd.; Mimosa Catechn, Linn., M. Sundra,
Roxb.—Khair. Brandis, 186. The khair oceurs along the sub-
montane tract and in the Dins, aseending the valleys to 3,000 feet,
It has been much worked for the extraction of kath, and in the
more accessible tracts few large trees remain. It attains a height
of 80-40 feet, with a girth of 4-6 feet and occasionally 8-10
feet. The heart-wood is of a deep red colour, close-grained, hard,
tough, elastic and heavy. It is admirably suited for crushers
(ehtiran) for oil and sugarcane mills, and for this purpose yields
only to the tamarind. It isalso largely used for axles, pestles, pins,
plough-shares, cotton-rollers, wheels, bows, spear-handles and the
like, and is one of the most valuable of the second-class woods. Tis
product, kath, has been noticed elsewhere (p. 775).

Terminalia tomentosa, W. et A.; 7. erenulata and coriacea,
W. et A.; Pentaptera crenulata, coriacea, and tomentosa, Roxb.—

Sain, dsin, asain, sdj. DBrandis, 225. This tree is common in the
submontane tract and the Dins, attaining a height of 80-100 feet,
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with a girth of 8-10 feet. The heart-wood is dark-brown, tough,
strong, elastic, and very durable. A cubic foot of seasoned wood
weighs 60Ib, varying from 50-701b. The co-efficient of transverse
strength is 860, varying from 591-1,104. In one of Baker’s
experiments a bar six feet long and two inches square broke at
903th. Tt is used for indoor household work, carriage shafts,
agricultural implements, rice-pestles and boat-building, and is one
of the best of the second-class woods now coming into general use.

Terminalia Chebula, Retz.— Har, harara. Brandis, 223. This
tree occurs in the Siwilik tract and outer hills ascending to 5,000
feet and along the hot valleys in the interior. It attains a height
of 60-80 feet and a girth of 5-10 feet. A eubic foot of seasoned
wood weighs 54-60tb. The timber is of a brownish colour, close-
grained, heavy, capable of taking a high polish and fairly durable,
It is used for furniture, indoor household work, and agricultural
implements. 7' belerica, Roxb., the bahera of the submontane
tract, yields an inferior wood, of little value, though used for
planks.

Anogeissus latifolia, Wall., Conocarpus latifolia, Roxh.— Dha-
ri, bdkli, dhdwa. Brandis, 227. This handsome tree is common
over all the submontane tract and is found in Dehra Diin, imparting
a fine copper tint to the foliage of the forests in winter. It attains
a height of 60-70 feet, with a girth of 6-9 feet. The timber is
close-grained, of a brown colour, hard, tough, and elastic. A cubie
foot of the seasoned wood weighs 57-651h, and of the unseasoned
wood 75-80th. The co-efficient of transverse strength, according
to Skinner, is 1,220, but is placed much lower by others. From
its elasticity, the bdkli variety is especially fitted for cart-poles,
axles, axe-handles and the like, and it is gradually coming into
great demand as the prices of the superior timbers have risen. It
is well fitted for all house-building and agricultural purposes,
though said to be not very durable when exposed to moisture. The
bark of the bdkli variety appears to be of a lighter colour than that
of the dhauri variety, while the leaves are smaller and it grows to a
greater height.

Adina cordifolia, . /. e Benth.: Nawuelea eordifolia, Roxh,—
Haldu. Brandis, 263. The haldu occurs abundantly in the open
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plain along the foot of the hills from the Sirda to the Réamganga
and less commonly westwards through the Dehra Diin to the Jum-
na. It ascends the valleys to 3,000 feet. It is not gregarious and
is remarkable for its trunk heing often buitressed like that of the
semal, Trees 60-100 feet high and with a girth of 10-18 fect
are not uncommon in the Bhibar. The average weight per cubic
foot is 421bh., varying 36:3-491b. The co-efficient of transverse
strength is about 700, The weod is yellow, smooth fibred and
fine-grained and is fairly durable. It seasons well, works easily
and takes a fine polish, and is suitable for turnery, though some-
times apt to warp and erack. It is now much used for indoor
household work, planks, boxes, the keels of boats, combs, writing-
tablets, gun-stocks, and agricultural implements,

Stephegyne parvifolia, Korth.; Nauwelea parvifolia, Roxh.—
Kaim, kangai, phaldu. Brandis, 262, Thisz tree is gregarious,
though occasionally met solitary in the open plain. It grows to a
height of 50-60 feet, thongh specimens of 80 feet have been
recorded and the average girth is 6-7 feet. The weight of a cubie
foot of sea soned timber is 35-471b., of green timber 541h., and the
co-cfficient of transverse strength is 586G-683. The timber is
durable if not exposed to moisture and is applied to the same
purposes as the preceding. This and all other woods of the sub-
montane forests, except sdl, sissu, tin, and sdindan come under the
designation * Katrukh’

Quercus semecarpifolia, Smith— Karshu, sauj. Brandis, 479,
This species oceurs at high elevations 8,000-1 0,000 feet. Madden
records it at Naini Tal. It attainsa height of 70-80 feet, and a girth
of 7-8 feet is not rave, It grows slowly and gives a hard, heavy tim-
ber that will not easily bear export, but on the spot is nsed for house-
building, bedsteads, poles, helves and ploughs. It is said to warp on
exposure and to be liable to the attacks of insects.

Quercus lanuginosa, Don. ; Q. lanata, Wall.—Rianj, rai-binj.
Brandis, 481. This species occurs at Naini Tal and a few ﬂf.he.r
places in Kumaun, 6,000-7,500 feet. The word is of a greyish-
brown colour, hard and very heavy, and is not easily worked. It
is much liable to the attacks of a small black hymenopterous
insect which often riddles it completely in a few years.

103



818 HIMALAYAN DISTRICTS

Quercus dilatata, Royle ; (. fovibunda, Lind.— Tilonj, kilonj,
moru. Brandis, 482. This species is common on the outer ranges
from the Jumna to the Sarda at 4,500-9,000 feet. Pearson
notices the noble forests of this oak in the valleys of the Bhagirathi
and Jumna rivers. It attains a height of 80-90 feet and a girth
of 8-9 feet, and Madden records one 100 feet in heightand 197 8"
in girth. The wood is of a brownish colour, hard, durable and
heavy. Tt is used for agricultural purposes and house-building
and is considered the best of all the oaks for carpentry.

Quercus incana, Roxb.—Bdnj. Brandis, 482.

This species is common on the onter hills from the Jumna to
the Sarda. It generally attains a height of 20-30 feet, with a girth
of 4—J feet. The wood is nsed for house-building and agricultural
purposes and ranks second to the preceding in popular estimation.
Madden records Q. annulata, underthe names ‘phaliaut’ or  phaniat,’
as occurring in Naini T4l ; it is the phavonj of Eastern Garhwal.

Buxus sempervirens, Linn.; B. Wallichiana, Baillon.—Box —
Pdpari. This tree occurs in the upper hills at 6,000-8,000 feet
and is common in the Bhagirathi, Jumna, and Tons valleys. The
wood is very close-grained, hard and heavy, weighing 60-651h,
per cubic foot, and selected pieces are fitted for all the purposes
to which European box is applied.

Acer oblongum, Linn.—Patangliye, kirmali, Brandis, 110,
This species occars up to 6,000 feet in the great valleys. It is
used for agricultural implements and from its knots some of the
better wooden drinking-cups exported to Tibet are made. A eonsi-
derable number of these cups are made from the knots of A. pietum,
Thunb., which is common in the hills above 7,000 feet, and is also
used for agricultural purposes and house-building.

Betula acuminata, Wall—Himalayan Birch— Puya-udish or
utis, Brandis, 458. This tree occurs in sheltered places 6,500-
10,000 feet on all the outer ranges. The wood is close-grained
and takes a fine satin polish. It is particularly good for panels for
doors, and the examples in the Government-house at Naini Tal
show that it is a valuable acquisition for ornamental work, The
alder, known as ‘udish,’ is the Alnus nepalensis, Don., which
oceurs at lower elevations and is also used for house-building pur-
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poses and gives a fair-sized log, from which planks may be ecut for
tea-boxes and the like. The wood islight and somewhat brittle, but
takes a satiny polish like the birch. The people towards the snows
use the bark of the silver birch (Betula Bhajpatra, Wall,; Brandis,
457) for writing and packing in place of paper.

CONIFERS.

As already noticed, the conifers constitute the most valuable
section of the timber-producing trees of the upper Himdlaya both
for quantity and quality. In many parts of the country they
ocenr in nnbroken masses extending over many miles and present
a scene of magnificent grandeur unknown elsewhere. Eachspecies
has its own peculiar beauty, but perhaps the wide-spreading cedar
with its branches almost reaching to the ground is the finest and
well deserves the epithet ‘divine-tree’ given
to it by the old Hindu poets and still in
common unse to designate it from Kashmir to the Ganges, We
have added Stewart’s analytical key to the conifers and a list of
vernacular synonyms compiled from the writings of Cleghorn,
Madden, Stewart, and Brandis, which seem necessary in order to
understand the very confusing local nomenclature :—

Conifers.
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Pinus longifolia, Roxb.—Long-leaved pine. Madden, J. Agii.-
Hort. Soc. Cal., V11, 75 : Brandis, 506 : Cooke, 125 : Roxb., 677,

The long-leaved pine. Chir (in Sanskrit kshira,” or % milk™),
sula (Sansk. sarala, “ straight™) in Kumaun ; kolon, kolan, kolain in
Garhwil ; saral in Jaunsér ; thansa above the Diin 3 dhidp in Oudh.
To the west of Garhwil the name chir or chil is applied to P.
excelsa, except in Kunfior, where P. longifolia preserves the name
ehir with the indigenous affix ‘sthi’ or ¢ shthi’ (M.) '

The chir occurs all through the Kumaun Division, dividing the
forest with oak, from 1,600 feet above the level
of the sea at Sitakoti, eight miles above Deo-
prayig in Garhwil, to 7,200 feet on the Pindar river. The limits
at which it is found vary much in different parts of the Himalaya
between Afghinistin and the Tista, and apparently the upper
limit descends the further east we proceed from Kumaun.! Asa
rule, however, 2,500 feet is the lowest height at which it seems fo
flourish.  The ehir appears to have the power of driving out all other
vegetation from the tracts it oceupies, and forests of these trees are
interpersed only with scanty underwood of the smallest shrubs.
Madden and Brandis note the curious phenomenon observable in
many of these pines in Kumaun. This consists in the spiral arrange-
ment of the bark and woody fibre, the coils being sometimes as much
compressed as those of an ordinary corkscrew, and in some instances
the stem itself is thus distorted. Straight trees are found mised
with these contorted specimens in the same forest in Kumaun, and
they do not appear to oceur in Garhwil or in the higher ranges in
Kumaun.  The straight variety is known in Kumaun by the term
sapin. The wood of the straight variety is usually of a reddish white
colour, and is preferred for building purposes, as the other is liable
to warp and split in working, though in the log form capable of
bearing heavy strains. It is, however, rarely used except as fuel.
Dr. Jameson thinks the crooked variety is confined to localities with
a southern aspect and under 5,000 feet, but the fact remains that
crooked and straight trees occur in the same forest_with the same
aspect, as may be observed near Ganai and Pyra.

) Hooker gives the upper limit in Sikkim as 2,000-2,600 feet; Grifith fives
the lower limit in Bhutdn at 1,800-2,000 feet. At Ramesar bridge on the Sarjn
in Kumann, 1,500 feet above the sea, it descends to within & few hundered yards
of the river.

Distribution,
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The forest survey of 1865-66 estimated the total area under
chir as 413,650 acres in Kumaun and 152,264

it acres in Garhwil. Many acres of forest contain
20 large and 50 small trees per acre; but in a square mile the
bare places bring down the average to 20 trees per acre. First-
class trees are those having a girth at five feet from the ground of
eight feet and over ; second class have a girth five to eight feet ;
third class, two feet to five feet, and fourth class under two feet.
The first-class trees average about one-twelfth, the second about
one-fifth, and the third about one-third of the total number per
acre. This would give a total of about twelve million chir trees in
the Kumaun Division, of which one million beiong to the first

class,

The forests lying along the Giimti, western Rdmganga and east-
ern Ramganga approximately contain the following trees :—

Trees per acre,
Acres.
let. | 2nd. | 3rd. | 4th.
Sources of the Gimti towards Baijnith ... 1,440 3 b 5 ¥
Upper Sarjn from Kapkot and Phingar' 43380 | 2 4 5 6
valley to Bigesar.
Hllnhlle Sarju from Bigesar to Naini bunga-| 28,980 1 3 5 7
LELLS
Lower Sarju and Rimganga from Naini 40,020 2 3 [ 7
to junetion with the Kali.
Middle western Rimganga from Ramiri .. 11,790 1 2 6 7
Lower western Rimganga and Katyir 22,985 1 2 4 7
river.
B-eﬂ-ﬁeu Bino and the Kamganga beyond 32,300 2 5 8 12
ba.
Between Badhingarh and Latugarh 16,000 3 12 12 12
In the Tarig 'Til valley e 5,760 2 12 9 12
In the Gamti valley 8,960 3 10 w0 | 7
To the west of Buda Kidir and Bikya-ke-] 11,460 1 3 7| 13
sain, to the east of Misi bungalow.
The Soni jungle ... S 2,560 4 5 L] ] 31

Nearly all these trees grow on slopes rising from the river-beds,
and near enough to repay the cost of cutting and launching. The
trees on the upper western Rim ganga and its tributaries are mostly
twisted, though towards Bungidar they are straight and so placed as
to be easily shot into the Bino river. Following the stream of the
Rimganga, the north-east banks from Garoth down to Bagri have

104
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first-class timber covering all the slopes of the Badhangarh and
Gopillkot ranges, and could be easily worked into the Ramganga.
The Syini jungle near Chaun Debi is one of the finest in Kumaun.
The large trees have all straight boles without a knot and with much
red wood. The soil is light, micaceous sand on loose beds of earth
and stones, which appears to be eminently suited to the chér. In
Garhwil there are extensive chfr forests in the valley of the Alak-
nanda and along the Pindar from Chuding (4,800 feet) to Gwaldam
(4,300 feet), a distance of thirteen miles. In the three upper miles the
timber is small, but lower down there are fine straight trees close to
the river-bank, and a flat near Chiringa suitable for a timber depit.
All along here and up the Kailganga, for two miles, the forest could
easily be worked. The forests on the Mandikini and Madmahesvar
rivers have been worked for railway sleepers, but in many places the
timber is too remote from the river for removal. The forests along the

Nayir and Chhiphalghat rivers are extensive and yield good straight
timber.

In native Garhwil there are almost inexhanstible forests of chir,
along the Bhagirathi between Sainsu, some twenty miles above Tilri
and Bhatwiri, a distance of fifty-five miles. There are numerous
patches along the head-waters of the Jumna and the Tons, and the
left banks of both rivers are clothed with one immense forest
capable of sapplying all possible wants. Describing these forests
Colonel Pearson writes :—“It would be difficult adequately to
describe the enormous seas of ¢kir forest which line itsbank. Inthese
the trees must be numbered not by thousands but by hundreds of
thousands, and many of them are of huge size.” The lower hills
towards the Diin and the Siwiliks themselves contain large quanti-
ties of pine, and taking the entire forest area of the hills, the long-
leaved pine may be considered the characteristic tree for quantity,
bat for quality it ranks below several other conifers. The great
object at present is to find some inexpensive process for preserving
it from the effects of exposure by creosoting or covering it with a
permanent silicious coating. The chf» grows even in the plains and
specimens can be seen at Meerut and Sahdranpur. It occurs, as we
shall see, in every sub-division in the hills in abundance and in
places from which it can be easily removed. It is often used for

boat-building, but boats made of it seldom last for more than seven
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or eight years. Where deoddr can be procured for the outside and
ehir for the inside the combination is excellent. Clfr is easily
worked into planks and beams and does well for interior work in
houses. The bark is used in the preparation of charcoal for smelt-
ing iron. The knotty wood is used for torches, and the charcoal of
the burned leaves with rice-water makes a fair ink. The growth of
this pine may be calculated from observing the number of rings
contained in a transverse section of the trunk. Of eight trees taken
as a fair sample, Mr. Webber considered the largest, nine feet in girth
and 200 feet high, to be 264 years old, and others, with an average
girth of 577" at five feet from the ground and a height of 93 feet,
to be 154 years old. The growth is fairly rapid, averaging four or
five rings to the inch. In the Turig Tal valley a fallen tree at five
feet from the ground girthed 1376”, and at 66 feet from the ground
the girth was tenfeet. The extreme height was 169 feet, of which
over 100 feet were clear of branches.

The following table gives the measurements of several trees near

Ranikhet :—

= It
s,
it O O Girth &t | Girth
Aspect. ' in r s at 50 | Height. Locality.
HEHL S-H.P‘. J'“m' m“ndl iEEt'
|
Fi. in. | Ft. in
N. W. 15 50 65| 3 3 1 o 76 | Rianikhet.

s. 106 | 145 | 251 | 8 O 6 0 120 | Elevation 5,000 feet,

N. 104 | 00| 204 7 0 5 0 110

N, 10| 154 24| 9 o | 7 3 120 | Syfni.

S. 52 23 76 a 8 75 Mansi mica roelk,
S.E. | 80| 46| 126]| 6 & 100 | Ditto sandstone rock.
H. W. a8 L2 80 & & i) Slmit{ingnﬂl_

N. W. B0 a0 170 7 6 ED Ditto,
S, 1 g0 | 186 7 B 130 | Pachrar nadi.

The following table shows the result of experiments made in
Almora in 1844 towards ascertaining the transverse strength of
chir. As far as No. 10 the distance between the supports was four
feet, and the bars used were two inches square. From 11 to 20
the distance between the supports was increased to eight feet,
the depth of the piece used to 2} inches and the breadth to §
inches :—
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g Weight pro- | Break-
E Ell':i?lifc ducing deflec- ing Remarks,
= e tion of weight.
“
} inch 15, .
1 ‘B45 G40 1,000 | Broke at o knot.
2 670 624 1,144 | Red coloured and rather knotty.
3 i1} il G40 l
4 A6 1,112 1,372
5 596 1,000 1,444 | [ L:aTge coarse grained.
6 670 1,06 1,420 I
7 634 820 1,138
8 673 240 1,288
9 710 1,036 1,540
10 60 764 1,304 | Apparently the best picce, thongh all
1inch. 2 ingh. were very good,
11 665 | 412 793 1,168 Coarse grain.
12 ‘726 | 880 1,994 1,763 | Quite free from knota,
18 ‘707 | 636 1,988 1,744 A few emall knots,
14 “B15 dg4d 0976 1,756 No knots.
15 ‘626 | bG8 1,152 1,420 |  Good wood, but broke at & emall knot.
16 691 4506 Ed4 1,168
17 git-h] 400 T6d 1,208
18 656 | 490 1,086 1,648 | Very evenly and fine grained.
19 ‘601 | 344 680 | 1,168
20 ‘662 | 484 904 | 1,300

The quality of the timber varies with the locality in which it
has been raised, the slow-growing timber of the upper and colder
regions being much better than that of the rapid-growing timber of
the hot valleys,and from this fact may be derived an explanation of the
difference in the results of experiments as to its strength and weight.

Pinus Gerardiana, Wallich. Neoza pine : Gerard’s pine. The
rhiy vi of Kundor; shangti of lower Kungor : newr further down the
Satlaj ; ruminche, ronfunchi of Shipki and Hangrang; ronecha,
rolecha of Juhir in Kumaun: neoza (the seeds),

The Gerard’s pine is found between Maldri and Bampa in the
Dhauli valley in Garhwil, which seems to be its eastern limit, and
locally in the upper valleys of the Tons and Jumna, Itis generally
associated with the cedar and is probably the sanaubar-saghar or
“lesser-pine’ of Afghénistin, its height seldom exceeding 50 feet.
It rarely gives a larger girth than eight feet and is preserved for
its seed, which are collected and eaten and form a part of the
chilghoza of the bazars. DBrandis notes that the wood is used for
the hook which supports the passenger’s seat on the single-rope
gwing-bridge. DBaskets and rough water-buckets are made from
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the bark. The cones are plucked before they open and are heated
to make the scales expand and to get the seed out. The seeds are
about an inch long,nearly eylindrical, with little or no wing, and are
very palatable with a slight and not unpleasant flavour of turpentine.
Large quantities of the seeds are stored for winter use, and they form
a staple food of the Kundoris, amongst whom the proverb is current,
¢ One tree, a man's life in winter.,” The range varies from 5,500
feet (on the Marra river) to 12,300 feet near Sungnam. In Garh-
whl it occurs between 6,000 and 10,000 feet.

Pinus excelsa, Wallich, P. Peuce, Griseb.; P. pendula, Griff.—
Lofty pine.! Chil, chir, chilu, to the west of Jaunsir, wherever
P. longifolia is known by the name salla; chila and karchilla in
Garhwal ; kail and chil in Jaunsir ; dol chilla in Kumaun ; rdisalle
in Central Kumaun ; #m in Bydns ; lamshing amongst the Bhotiyas
of Darma. Madden, Jour. Agri.-Hort. Soc., Cal,, VIL, 80 : Bran-
dis, 510: Cooke, 824,

This pine oceurs in Upper Garhwil, on Rikholi Gudari (a spur
from Trisdl), about Kanoel near Riamni, and on Tungndth ; along the
Dhanli to the Niti pass and in Byfns and generally only on spurs
issuing directly from the snowy range. It seems to be absent in
Central and North-Western Kumaun, but oceurs near Dhikuri.  The
limits between which it flourishes in thie portion of the Himdlaya
have been estimated at from 5,000 to 12,000 feet. The forest
survey of 1865-66 gives the total area under this tree at 2,100
acres in Kumaun and 14,042 acres in Garhwal. The following are
the prineipal localities, with the size of the forest and the number
and class of each tree per acre :—

Trees.
Locality. Acres, 7

1st. [2nd. |3rd. 4th,
Kanol Shatil on the banks of the Nandakini i 782 1 3| 4 4
Above Sirka near Titalakot on the Kali s 104D 1 1 2 4
On the Vishnuganga near Pandukeswar 1,390 ol 2 a 4
On the left bank and between it and the eastern 3500 | 1| 3| 4| &

Dihauli.

On the left bank of the Dhauli 3000 | 5| 6| & 6
On the left bank of the Rishiganga and mnr Tapuhm 5,060 g 41 5 B
Along the Kinti river in Dirma P 700 0 4 6| 10
Om its lower conrse 1,400 1 610 | 10

IThis name geems a misnomer, fl:rr tlmngh specimens ocenr up to 150 feet, it
is not distinguished by its height from the other pincsand is more of a silver-fir.
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The Vishnuganga forests are inaccessible except near Phndu-
keswar, and those along the Rishiganga, Dhauli, and Kunti rivers are
practically excluded from the market by their distance from the
plains and the difficulties of transport. There are considerable forests
of this pine near Datmer on the Tons and on the right bank of the
Rupin, and generally throughout the cedar tracts and above them it
occurs in quantity. The grain of the wood is close and soft in
working. The sapwood is whitish and the heart-wood light-brown
and streaked with red. It is in some demand for house-building,
though ranking below the eypress for durability, It does not stand
exposure to excessive moisture. In the form of planks it is said to
warp badly when exposed to the sun, and to become affected by
dry-rot if placed in contact with damp earth. The highly resinous,
small, knotty branches are used for torches, and the charcoal of the
entire tree for smelting iron. Thetree grows toa great size, the
average girth of the larger trees being 13 feet. The rings average
fifteen to the inch and the weight of acubie foot is about 251b, witha
specific gravity of -686. A piece of this timber of average quality,
22 inches long and one inch square, broke with a pressure of
3681h.

Cedrus Deodara, Loudon; Pinus Deodara, Roxb—Himédlayan
cedar—the deoddr, diydr of Kumaun and Garhwil ; the kelon, kel
of Western Garhwil and Jaunséir, where the name deoddr is given to
the Cupressus torulosa : deva-ddru (divine tree), Sansk. Madden, Jour.
Agri.-Hort. Soc., Cal., VIL : Brandis, 516: Cooke, 128: Roxb.,
677.

There are no natural groves of deoddr in Kumaun and only one
large forestin Garhwil. There are numerous plantations around tem-
ples in Kumaun, aggregating about 800 acres. Amongst them may
be mentioned those at Lodh, Bala-Jagesar, Pharka, and the groups
at Sii, Rikhesar, Mankesar, Kalsia, Simalti and Ghatot near Lohu-
ghat, and Kshetrapél near Somesar. Along the western Dhauli be-
tween Kk and Malari there is a natural forest having an area of about
1,500 acres and giving one second-class, three third-class and eight
fonrth-class trees to the acre. At Lata on the Rishiganga there are
about 70 acres of fine, healthy trees,one giving a girth of 30 feet, and
at Parbati, near the Nandkini and Shatil, there are some fine groves.
The average girth of the largest trees in these provinces appears to be
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abount 15-20 feet. Major Garstin measured some near Malari over 20
feet in girth at six feet from the ground. The cedar yields an oleo-
resin similar to that of the ehir ; the oil is used in medicine and the
twigs and branches are also said to possess medicinal properties.
The great cedar forests of these provinces occur along the Bhi-
girathi valley and in Jaunsir-Bawar, and these are fully noticed
in the accounts of those forests given hereafter. Dr. Brandis
writes :—

“ The deoddr for the first three or four years of its life grows
slowly, attaining 12-20 inches in height with spreading roots that do
not go deep down, In this shrubby and stunted state the young
plant can maintain its existence under the shade of other trees for
considerable number of years without making much progress : but
when light overhead is given, then a leader is at once formed
which shoots up rapidly. At a more advanced age, the rate of
growth of the deoddr is determined without difficulty by counting
the annual rings.” The existing records show that the growth is
influenced very much by the climate. In the dry valley of the
Bhigirathi the rate of growth is much slower than in Jaunsdir,
where there is a heavy rainfall, so that in the former tract a tree
takes 86 years to increase from 4°6” to 6 feet, whilst in Jaunsér this is
accomplished in 23 years. Within each tract also the rate of
growth differs considerably. Colonel Pearson noticed in the Bhi-
girathi valley a stump 6°9” in diameter with only 305 rings, and
in another part of the same valley a tree with a diameter of only
4 feet showed 480 rings and two having a diameter of only 18
inches had 145 and 147 rings respectively. The wood in these
slow-growing tracts usually has a closer grain and a deeper colour
than the timber grown on southern aspects and in a moister climate.
The soil too in these tracts is generally poor and is formed from
the decomposition of granite, gneiss, and clay slate, and in the rapid-
growing tracts the soil is richer and deeper. Isolated trees, such
as those at Win, often attain a great size. Dr. Stewart measured
one at Kudrsi in the Ravi basin, at an elevation of 7,500 feet above
the level of the sea, 44'2” in girth at two feet from the ground and
364" in girth at six feet. Dr. Brandis records that one was
measured at Parbani in Kundor 34'4", and that the girth attained
by the largest trees there is 30-36”. Madden measured one between
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Nachir and Taranda in lower Kungor (in 1830) having a girth of
363 feet at five feet from the ground. The tallest deoddr measured
by him was in the Nachar forest on the Satlaj, 250 feet high, 20
feet in girth at the base, and more than 550 years old, and there
was a considerable number of trees in the same forests more than
200 feet high. Mooreroft measured a fallen tree on the Tugési hill
in the Dhauli valley and found it 159 feet: another was 180 feet in

height.

Many experiments have been made to ascertain the transverse
strength of deoddr taken from the Panjib, the Garhwil, and the
Kumaun forests. The weight of a cubic foot appears to vary from
25 to 40tb., but in Garhwil approaches more the latter ; in one series
giving an average of 37th. A well, seasoned piece, 22 inches long
and one inch square-broke at 345th. It had a specific gravity of
655 and showed eight rings to the inech. The result of eight
experiments on Garhwél timber made at Rirki (390-798) gave
an average of 592. The result of a series of experiments at
Almora in October, 1844, condueted by Captain W. Jones, ten with
timber cut in the preceding month and ten with seasoned timber,
is shown in the following table, In the first ten experiments
the distance between the supports was four feet and the pieces
were two inches square : in the second ten the distance between
the supports was increased to eight feet and the pieces were
21 % 8" 1—

- Weight pro- :
Specific s Breaking
EE:“?- ducnt:.ign : iliﬁm- weight, Remarks,
4 inch Ih. .
"GO 1,036 1,688 Good straight grained wood.
710 1,024 1,636 Lower side split a little at 1,080,
698 786 880 Not Etr:;gln-gminad and slightly
AWe.
669 1,060 1,540 Lower side split at 1,308,
620 04 1,456 Ditto 904,
585 680 976 Broke suddenly.
574 680 708 Ditto.
“Gl4 844 e Ditto No flaw perceptible.
*HE6G 668 1,204 Diitto.
"G4 624 Lower side went at 624; uncven
grained
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Weight pro- :
Specifie i Breaking Bemarks.
xrﬂ?it,r. dun;ﬁud:fﬁw weight.
i inch. 2 inches. 1.

G4l 250 TG4 B20 Snapped suddenly : light-coloured ; said
to be outside of tree.

‘618 400 788 1,028 Heart of tree red and oleaginous.

“Gdd 244 G50 908 Snapped short suddenly ; light-colonred.

579 | 428 876 1,116 Heart of tree very good and red.

578 344 736 oG4 Soapped suddenly, but was in appearance
the best piece of a'l five.

Good sound wood, but knotty, coarse

566 SEE] 630 750 |1 and wavy in grain ; sna suddenl

620 | 344 576 G [ 307 YT B AT SRR ¥

‘619 512 96.) 1,188 Dark cedar-coloured, fine grained; broke
at knot.

=G0 508 1,080 1,700 Dark cedar-coloured ; under-side very fina
gtraight grained and light-colowred.

603 484 B76 1,092 Dark cedar-coloured, but rather coarse
in grain.

The timber of the deoddr is the most highly prized of all the
conifers for honse-building, granaries, chests, boat-building, and
railway sleepers. It appears to be little affected by extremes of
heat, cold or moisture and is easily worked. In a climate like that
of Kashmir it appears to be almost imperishable. Mooreroft states
that the pillars of the great mosque erected by Aurangzeb at
Srinagar showed no vestige of decay from exposure or insects at
the time of his visit, and that pieces of deoddr from the Zain-ul-
kadal bridge were found little decayed, although exposed to the
action of water for four hundred years. Many of the other bridges
still standing in Srinagar may perhaps claim a greater antiquity.
Gerard records some timber in a house in Basihir as being 200
years old and as sound as the day it was eut. The cedar is a
sacred tree in the hills and is in much demand for the temples, for
the doors, walls, and roofs. Madden notes that he saw some heams
in a Kunfior temple that were said to be 600 to 800 years old and
showed no signs of decay, and though this may be an exaggeration
of his informants, it indieates the popular belief. Boats built of
deoddr and lined with chir last from thirty to forty years, and for
railway sleepers no other wood can compete with it. White-ants
eat the sap-wood and but rarely attack the heart-wood, and neither
the sap-wood nor the heart-wood is liable to dry-rot. Immense
numbers of sleepers of this wood have been supplied from the

105
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Bhigirathi and Jaunsir forests during the last fifteen years. The
Jaunsdr forests on the Deoban ridge between the Jumna and the
tons were estimated by Colonel Pearson in May, 1869, to contain
34,000 available first-class trees and the Bhagirathi forests (exclud-
ing the Bhilang valley) 116,700 first-class trees. If to these are
added the probable contents of the valleys of the Tons and Jumna
rivers, the total number of first-class trees available in 186G8-69 was
about 500,000. The proportion of smaller trees may be gathered
from the following estimate of those in the Bhagirathi valley :—

First-class or above 6’ in girth e s 116,700
Second-class or 4’6" i ik s 53,660
Third-class or 176"-4'6" e 127,656
Fourth-class, below 176" wh = 213,281

Since 1868-69, however, there has been a great diminution of
first-class trees to supply the numerous requisitions for railway-
sleepers and public works.

Abies Smithiana, Forbes ; A. Khutrow, London; A. spinulosa,
Griffith; Pinus Smithiana, Wallich; P. Khutrow, Royle ; Picea
Morinda, Link.—the Himalayan spruce ; Smith's spruce—the
morinda and rdi of Jaunsar ; kandre, ve, vhdi, rdo, kudrau, rdi dla,
vdgha, kail, kdluchilu and kiu of Garhwidl. Madden, Jour. Agri-
Hort. Soc., VIL, 87 : Powell, I., 564 : Cleghorn’s analytical key
to the Conifers : Brandis, 525 : Cooke, 127.

Smith’s spruce, according to the survey, is found in the north
of Garhwél near Joshimath and in the Dhauli and Vishnuganga
valleys. The forest survey of 1865-66 estimated the area under
this tree in Garhwdl at 26,908 acres. The following are the
principal localities, with the size of the forest and the number of
each class of tree per acre :—

Trees.

Acres,
il e ISR [ )

Near Kanol, Peri and Shatil on the upper

Nandikini = 6,528 2 3 4 4
On the slo of Tamba Deos near the

western Imuli 60 1 a8 a 3
Near Golibkoti on the left bank of the

western Dhauli ... o | 2,060 i b b 7
On the Biriganga and Rishiganga we | 13,000 & 4 b ;
Further up the Rishiganga .., v | 4,980 2 4 6
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Dr. Griffith describes this spruce as growing abundantly on the
northern ranges of Bhutin, 7,800-11,600 above the level of the
sea, preferring northern aspects and occurring in masses below
A. Webbiana. 1t is rare in Sikkim and confined to valleys of the
inner range at 8,000 to 9,000 feet mixed with A. dumosa and
seldom exceeding 50 feet in height. It has not been found in
Kumaun, and Madden states that he was unable to detect a trace of
it in Danpur, Juhdr, or along the snowy slopes of Nanda Devi and
Nanda Kot. Nor were Bhotiyas of Milam, accustomed to traverse
the mountains, able te recognise the cones or dried specimens, It is
not mentioned in Webber's survey as occurring in Kumaun,
but is said to be indigenous on Rikholi Gudari and occurs, as
we have seen, in the valleys of the Nandakini and western Dhauli.
On the left bank of the Bhigirathi above Jhala it is found with
cedar, silver fir, and birch on the slopes having & northern aspect, It
occursalso in the forests of the upper Jumna and Tons and in Jaunsar,

The spruce grows to an immense size. Webber mentions
one on the Nandikini 18 feet in girth and 110 feet in height.
Hodgson records the length of a fallen tree as 169 feet, and Madden
gives the girth of ten frees as varying from 13} to 20 feet and
chowing an average girth of 16 feet. Dr. Stewart has record-
ed one of 21 feet, but the average girth is from 8-12 feet with a
height of 100-150 feet. As has been noticed, the spruce prefers a
northern aspect, and this is but one of many instances of the pheno-
menon which strikes every traveller in the Himidlaya, that of the
northern and nerth-western aspects being densely wooded, whilst the
south and south-eastern are wholly or almost bare.  Baron Hiigel,
as quoted by Madden, thus refers to the valley of Peri‘mmga[a in
the Pir Panjal range :—* Strange to say the south side (aspect)
of the valley is everywhere wild and dreary, while fine trees grow
up to the very summit of the mountain on the north face. The
reason may possibly be found in the fact that on the south side the
repeated action of alternate freezing and thawing destroys every kind
of vegetation except a few grasses.” The wood is white ; the outer
part turns red and decays rapidly if exposed to moisture, so that i
is seldom used except for indoor work. A very dry piece 22 inches
long by one inch square broke at 2881h., being the weakest in a
series of experiments of all the conifers, The specific gravity was
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only 426, though the picce in question averaged 14 rings to the
inch. The bark is used for roofing purposes and to make rough
water-troughs for cattle, and the young cones form a part of the
drug sold as gaj-pipal in the bazars,

Abies dumosa, Loudon ; Pinus dumosa, Don ; P. Brunoniana,
Wallich—Hemlock spruce of Nepil—the tungsing of the Bhotiyas
of Dirma in Kumaun ; changathasi didip of Nepél. Madden,
Journ. Agri.-Hort. Soc., VIL, 95: Brandis, 527.

The forest survey in 1865-66 gives the total area in Kumaun
under this iree at 3,650 acres. The principal localities, with the
size of the forest and the number of trees per acre according to
class, are as follows :—

| T'rees.
Locality. Acres.
1et. | 2nd. | 3rd. | 4th.

Dola Kot and Kéila Mundi, to the west of the 140 1 @ 2 4

Gori river, mixed with Abies Webbinna,
In Chaudins and Bydns, to the north-west 650 2 6 G b

of the IMhauli.
Manktil dinda and in the walley of the 1,160 1 2 a 8

Chirkila gar, falling into the Dhauli.
At Titala Kot near the Kali ... 600 2 3 3 4
Spurs of Panch Chila above Tanik via 9240 2 4 6 (]
In Byins near the Kali ... 1,000 2 4 4 10

It was first discovered by Captain 'Webb in 1810 and again by
Mr. Webber in 1863. Dr. Hooker found it in Sikkim in narrow
gorges on the southern flank of Kanchinjinga at an elevation of
between 9,000 and 10,000 feet. In the innermost valleys the limits
are 8,500 and 10,500. The Gorkhali name there is ¢ thingiya’ or
¢ tingpiiri-salla,” and the Bhotiya name is ¢ semadiing.” One specimen
measured 27 feet in girth at five feet from the ground. Griffith
found it in Bhutfn at 6,500-9,700 feet above the level of the sea,
and it is said to be indigenous on Gosfinthin and Banepa. In
Kumaun, it occurs in Dirma and about the Chipula range at
9,000-11,000 feet, and here it is called ¢tungsing’ and attains a
height of 80-100 feet, with an average girth of 10-12 feet. The
timber is white, fine-grained and light, having a specific gravity of
612, but is said to warp much from exposure. The bark is used

for thatching purposes,
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Abies Webbiana, Lindley ;: A. Pindrow, Royle; A. densa,
Griftith ; Picea Webliana, Loudon and Wallich ; Pinus spectabilis,
Lambert—Himdlayan silver-fir.

Madden separates the variety known as Picea Pindrow, Royle,
from A. Webbiana, Wallich., though the names of both are the same
in the vernacular ; wigha and rdo righa in Kumaun ; wibman
amongst the Bhotiyas of Dérma ; bang, dodlma rdgha, teliya or
ehili rdagha in South-eastern Garhwil ; chilrao in Central Garhwil ;
morenda in North-western Garhwal and Jaunsir ; raunsla or rdi
salla about the sources of the Kosi in parganahs Birahmandal and
Dénpur and on the Dudi-ki-toli range near Lohba in Garhwil,
Madden, Jour. Agri.-Hort. Soec.,, Cal, VIL, 96 : Brandis, 528.

Madden thus describes his Picea Pindrow of Royle :—

“It flowers in April and May, when the young shoots are of the
brightest green, the old leaves being nearly black. The trunk is
branched nearly to the ground, but cones are produced only on its
loftiest boughs. By the middle of May the cones are about 3 inches
long by one in diameter and more or less eylindrical.  As the sea-
son advances, they become more or less completely so, and of a rich
dark purple colour. They ripen in October and November, The
cones of £, Webbiana are less eylindrical, thicker and shorter, and
the bracteoles more rounded, scarcely emarginate, and with a
thicker and longer apex. The spiral arrangement of the scales
seems identical, and each has the same copiouns supply of white
resin. The cones of P. Pindrow are perfectly eylindrical ; the scales
more prominently eared ; bracteoles oval, obtuse, eroded, emargi-
nate, the mucro of the same length as the border of the sinus.”

This variety forms dense forests on all the great spurs towards
the heads of the Pindar, Sarju, eastern Rém-

ganga and Kili rivers : near the sources of
the Kosi at Bhatkot and on the Didd-ki-toli range,

of the western Riamganga.

Localitiea.

near the sources

The other variety is thus described as the Picea Webbiana of
Wallich, :—

*“Tree tall, very narrow and like the cypress. Branches short,
tl]nuk, scrubby, and declining at the extremities, Foliage very dark
green ; near its upper limit of a grayer colour. Bark somewhat
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smooth, tessellated by shallow furrows into small squares ; young
branches silvery. Leaves three-quarters of an inch to two inches
long, flat with three small points, in two rows on either side of
branches and twigs. Cone erect, rather short, cylindrical, dark
purple, scales broad, dark-coloured near edge, deciduous. Ripe in
October. The tree flowers in May, when the strobili are of a pur-
plish red. Remarkable for its upright columnar appearance.”

It occurs at Rimni on one of the spurs of the Trisil, between

e the Pindar and A:lnl-:numlu up to the glaciers,

and on the summit of Diddi-ki-toli. The forest

gurvey, 1865-66, gave an estimated area for Kumaun of 13,110

acres, and for Garhwil of 53,280 acres. The principal localities,
with the number of each class! of tree per acre, are as follows :—

Trees.
Locality. Acres,
Ist. | 2nd. | 3rd. | 4th.
On the left bank of the Nandikini in Garh- 790 1 1 7 6
wiil, at Chati Bukiyil and Gadari Bukiyil.
At 5hik, Kanol and Shatiil, near the same river E,800 2 3 s 3
MAbove Kimoli in the Pindar valley e 1,040 g 8 7 12
On the Kailganga and above the Pindar .. 1,230 1 8 2] 9
On the Pindar from Gumra Pini to Chuding, | 3,680 1 4 4 7
Between the Pindar and Sarjo and east of 1,890 ] 2 a3 3
the Rimganga.
About Munsyari ... 670 2 2 4 5
In Darma, Chandéns, and E}’anﬂ 2 90:) El 4 & 8
On the spurs of Tungn ‘th, and in the ralieyu 4,370 2 4 4 5
of the Nigholi and Balsikhi rivers.
To the left bank of the Alaknanda, on the 6,070 'l 4 6 B
Pilkanta and Hamari ranges.
Omn the left bank of the western Dhauli ... | 15,100 5 5 o= 8
On the upper Nyar ... - wwe 3,200 2 3} 8 10
Dadi-ki-toli range ... e Ry B, 800 2 8 B 10
O the spurs of Panch Chila .. e 3,910 B 5 T B
Tdeo Thal in Agar Patti, Kumaun e 3,200 1 ' g r 4 d

The forests on the Pindar could easily be worked, and that river
can carry the largest logs with ease. Those on the Balsikhi and
on the Mandikini, near Kedarnath, are too high up to be access-
ible. In the Bhdgirathi valley, above Jhola, it oceurs with cedar,
spruce and birch, and in the upper valleys of the Jumna and Tons
and their tributaries is abundant, associated with oaks. It is also
found throughout Jaunsir along the ridges of the main range and
of the lateral spurs and on Surkhanda near Masiri at an elevation

\("lasses as in chir ; first, 8 feet in girth and upwards ; eecond, 5 to 8; third,
2 ta 5; and fourth, under 2 feet.
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of 8,200 feet. It occurs on the Didi-ki-toli range in C'entral Garh-
wal at 7,500-10,000 feet and on Tungnath up to 11,200 feet.
Brandis notes the limits in Jaansir, Garhwil, and Kumaun to be
7,500-13,000 feet ; it nearly reaches the latter elevation in the Mun-
syri district and in the Nandik valley ceases at 12,000 feet.
Griffith states that it forms vast forests at 12,000 feet in Bhutén,
below the belt of rhododendrons, and in Sikkim, under the Gorkhali
name ‘gobriya-salla’ and the Bhotiya name ¢ diingshing,’ it occurs
abundantly in the zone 9,700-11,500 feet. The limits in the south-
erns flanks of Kanchinjinga and crests of the inner sub-Himdilaya
are 10,000-12,000 feet, but in the inner valleys and rearward ranges
9,000-13,000 feet, In the north-west Himalaya, it thrives best in
cold damp glens with a north or west aspect, and in such places,
according to Brandis, constitutes alone or associated with the Alpine
birch the upper forest belt. The silver-fir attains a height of
120-150 feet and an average girth of 9-15 feet, though specimens
exceeding 20 feet in girth have been noticed. The wood is white,
soft, rather coarse-grained and inodorous and is not much esteemed.,
Itis not durable when exposed to moisture or the sun and is chiefly
used for indoor work, though in dry climates where better wood
is not obtainable it is split up and used for shingles, A piece
22 inches long and one inch square broke with a weight of 3791h.
The specific gravity of this piece was 491 and it showed 14 rings
to the inch. The following table shows the results of some experi-
ments on the transverse strength of the silver-fir made by Captain
W. Jones at Almora in 1844. The distance between the supports
in the first five experiments was four feet and the pieces used were
two inches square. The distance in the last five experiments was

increased to eight feet and the pieces used were 2% inches in depth
by 3 inches in breadth :—

Specific | Weight prodne- | Breakin
gravity. | ing deflection of *muuz;'u;ht..II Remarks.
§ inch. 1.
472 GEO 940 | Broke at a knot one foot from the centre,
559 G2 880 | Broke suddenly ; no flaws perceptible ;
‘H4E 820 1,206 deflection jthes.
*518 Ban 1,084
660 736 904
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Specific | Weight produe- | Breaking Bem
gravity, |ing deflection of | weight ATk

1 inch. 2 inchoes, m
406 344 652 T80 }Hmke gradually ; all very moist and
481 514 44 1,064 soft.
454 a7z 740 784 Broken at a knot,
458 456 B48 030
483 4010 T64 b TH ]

Cupressus torulosa, Don—IHimilayan cypress—=Sirii, supdi,
Kumaun and Garhwil ; »di salla, Naini Til ; leauri of Jaunsér ;
to the west and towards Simla it is called deoddr ; and the name
siérdi is given to Juniperus excelsa. Madden, Le.: Brandis, 533.

Found in Chaudéins, Naini Tdl, and of remarkable size near
Ramni and Win on the Kailganga in Garhwil, and from Joshimath
to Niti. The forest survey of 1864-65 estimates 1,200 acres of
eypress in Kumaun and 4,938 acres in Garhwil. The principal
localities, with the number of trees in each, are as follows :—

Trees,
Locality. Acres, | i
i 1st. | 2nd. | 3rd dth.
|
Right bank of the Nandikini near Rimni, 17 1 3 [ 10
G ani, Bara, Barkuna, Shik, Ali Bukiyal 601 3 3 6 G
and Win, near the souree of the Kail-
ganga.
On the Kailganga and at Ketha and Mel- arte b 4 ] d
khet, on the Pindar and higher up.
Near Paindukeswar on the Vigshnuganga, 150 | ... 2 3 4
a difficult river.
On the left bank and near the slopes of 1,790 1 2 3 4
Tamba Deo.
In the valley of the western Dhauli, from 1,585 1 2 4 5
Samaughata to Malari.
Near Turig Tal ... ans 1 100 2 2 4 4
Naini Til aes i 160 2 4 6 [

In north-eastern Kumaun, it occurs along the Kalimundi range,
separating the Rimganga from the Gori, but is apparently wanting
in north-western Kumaun. The older trees in a favourable climate
grow up in a slender column like the A. Webbiana, and, except that
the foliage is a yellowish green, considerably resemble it in its
sombre colour and colummnar appearance. The thick contorted
boughs also give it a rongh appearance. At Naini Tal the boughs
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with a southern aspeet are fuller and more regular, giving the tree
a lop-sided appearance. The cypress occurs also in the Bhégirathi
valley and along the head-waters of the Jumna and the Tons, and in
Jaunsir-Bawar on the Lohkandi and Moila hills and below the
Karama peak. In Munsyiri it oceurs at 7,000-9,000 feet ; in
Naini Tal at 6,500-8,000 feet and in the valley of the western
Dhauli it abounds from 7,000-8,000 feet : “ after leaving the oaks,
elms, hornbeams, &c., the wood becomes entively eypress, and from
summit to base of the mountains no other tree is seen. The
larger trees not unfrequently attain an enormous size, some of
them having a girth of 27 feet.” Major Garstin measured one
at Wan over 38 feet in girth and several were over 20 feet.
Madden writes :—* The famous cypress grove at Ming, four
or five miles south-east of Joshimath, stands on the north-
east aspect of the mountain at 7,500 feet elevation, surrounding
the temple of Chandika Devi. Most of the trees are 12-16 feet
round : but there is one 27 feet, measured flush with the ground
on one side, 10 or 12 feet above it on the other : it iz branched
nearly to the base with enormons root-hole embracing rocks and is
probably not under a thousand years old.” The eypress has an
average height of 60-120 feet and an average girth of 6-12 feet.
These measurements vary much with the position and elevation.
Above Maliri, in the Niti valley, it is so dwarfed as to appear a mere
bush, and its limits as a tree in Garhwdl may be set down at
4,500-9,000 feet, but when introduced, it flourishes consider-
ably lower, as at Hiwalbigh (4,000 feet) and Diwdngiri (2,000
feet). The wood is hard, tough, long-fibred and of a reddish colour,
and was formerly extensively used for house-building in Naini Tal,
Throughout Kumaun the timber is freely used for indoor work, and
there is apparently no religious consideration prohibiting its use, but
to the west of the Tons it assumes the name deoddr and is solely
used for incense. The timber when used is considered very dur-
rable, but too flexible for any position where great weights have to
be sustained, and for this purpose oak is preferred. A piece 22 inches
long and one inch square broke at 4321h., it had a specific gravity
of 695 and showed 18 rings to the inch. C. sempervirens, Linn.,
is occasionally cultivated in gardens in Kumaun at low eleva-
tions.

166
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Juniperus communis, Linn. Varieties alpina, nana; ground
cypress ; padma and parpinja of Niti ; churpunja of the Mdna
valley ; lhdla of Byins, but H. Strachey names the lhdla of Byns
J. veligiosa 3 the chichiya of Milam. Madden, Journ. Agri-Hort.
Soc., Cal., VIL, 153-5 : Prandis, 535.

It is found on Chitu Bindyak {10,500 feet) ; at Milam and Tola
(11,000-12,000 feet), Bampa, Maléri (10,500 feet); Jelam (9,000
feet), and Rimkim (14,000 feet), on the glacier-moraines of the Vish-
nuganga, west of Mina and in Kunfior. It is said to be used as
one of the sources of incense and rarely attains a height of more
than 7-8 feet with a stem 18-24 inches. It is msed for fuel in
Jubdr. The aromatic berries are added to spirits distilled from barley
and are also exported to the plains under the names abluil, aluiber,
and are used in medicine as a stimulant and diuretic,

Juniperus recurva, Ham.—Weeping blue Juniper ; the better,
bledara, jhora, gigal, aru and egaru of Kumaun and Garhwl ;
the &l of Milam ; padbunk and pdma of Byfns. Brandis, 536.
There are two varieties : one with acute spreading leaves, found
at 12,000 to 13,000 feet; the other with imbricated cupressiform
leaves and extending to mearly 15000 feet. It flowers May-
August and the fruit ripens July-November.

It oceurs beyond Milam and Niti (to 15,000 feet) ; in the valleys
of the Dhauli (lower limit, 9,000 feet), Vish-
nuganga and Kedfrganga, at Pindari and
most other glaciers. Hodgson found it on the Bhagirathi at 12,914
feet, and describes it as having there the form of a large creeper,
not a tree ; some of the branches were 6 inches in diameter and of a
considerable length ; in some places they were above the spongy soil
and in others below the surface. The wood is of a red colonr, has a
brittle and soft grain and the characteristic odour of the pencil
cedar. Itis one of the sources of incense and is apparently the
thalu, theln or telu of Basahir. It is used in the mannfacture of the
veast called balma, which forms an adjunct in the preparation of
spirits from rice. The yeast is made by moistening coarse barley
flour, which is formed into a ball and covered all round with the
leaves and twigs of juniper. The whole is then closely wrapped
up in blankets kept in a warm place and allowed to ferment, which
usually takes place in three or four days.

Loealities,
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Juniperus excelsa, M. Bieh.—Himalayan pencil cedar—Shur-
bucta, shirgu, shikpa of Tibet ; dhip, padinak, sérgi of N-W. P. ;
padmak of Milam. Madden, Journ. Agri-Hort. Soc., Cal,, VIL,
138-146 : Brandis, H38.

This is another of the sources of Tibetan incense. It occurs at
the upper limits of A. Webbiana (8,900-11,500 feet) beyond Mi-
Jam : at Jelam on the Dhauli (9,000 feet) and in the valley of the
Girti. In Nepil it grows to a leight of 60 to 80 feet, and is there
a fine large tree with dense branches of a dark colourand close foli-
age. In Sikkim it falls to from 15 to 20 feet. Hooker notes that
the Sikkim tree has a scaly bark ; the heart-wood is red and odorous,
and the leaves are quadrifariously imbricated, and the wood is
burned as incense. The juniper is often confounded with the cy-
press ; the former, though the ultimate ramifications are very numer-
ous, has them much shorter and less pendunlous than the cypress,
and the green is more brilliant. The leaves are closely imbricated
in decussate pairs, somewhat obtuse, with a central gland or raised
line on the back ; four-ranked and imbricate ; or slender, acute,
disposed in threes and spreading. The fruit ripens in September-
October, of a purplish blue colour, the size of a small pea, one or
two-seeded, with a strong aroma when bruised. The tree does not
usnally attain any great height, seldom being more than 15-30 feet,
with a disproportionately thick stem 2-5 feet at six feet from the
ground and often 6-8 feet and in some cases much more. One at
Stngnam girthed 13 feet at 5-6 feet from the ground, and Brandis
mentions another in Lahil with a girth of 33} feet and only about
the same height. The pencil-cedar occurs also in the valley of the
Jadh-ganga at over 11,000 feet, and was first found there by Captain
Herbert. Some logs of this valuable wood have been removed and
exported by the Bhagirathi river to the plains, but in the hills it is
only used for fuel or incense.

Taxus baccata, Linn.; 7. nucifera, Wall, T. Wallichiona,
Zuce.—Yew— Thaner, Kumaun ; léet, Sov ; nhare, Bydns.  Madden,
Journ. Agri.-Hort. Soe, Cal, VIL, 155 : Brandis, 537.

The yew is found at Bala Jagesar, 5,900 feet ; Piya-pfini, on
the road to Deo Dira, 6,500 feet ; on Thakil in Sor ; Kanol on
the Nandikini ; Chila in Chandins ; Laduli ghit on the Nayir
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(7,000 feet) and near Tungnath, but is indigenous only on the
spurs from the snowy range. It occurs with box and eypress in
the Bhigirathi valley between Bhatwéri and Jhola and along the
head-waters of the Tons and Jumna. Griffith notes its occurrence
in Bhutin between 7,100 and 9,800 feet, and 8,000-9,000 feet would
seem to be the limit within which it flourishes there. On the outer
ranges in Sikkim it does not descend below 9,000 feet, but on the
inner ranges it is found as low as 7,000 feet, and in Basihir Madden
has not seen it below 8,000 feet. In Garhwil poor scrubby speci-
mens ascend as high as 11,200 feet at Kedarnfith and to 11,000 feet on
Tungnath. Hoffmeister records a tree near Gangotri, 15 feet in girth,
and Dr. Hooker notes one of 18 feet in girth on Tonglo in Sikkim; but
the average girth is not more than 5-8 faet and height 20-30 feet,
The sap-wood is whitish, but the heart-wood is heavy, close-grained,
and eminently fitted for turnery, taking a very high polish. The tree
is held in high veneration and the wood is burned as incense and the
branches are carried about in processions in Kumaun. The people
of Ladék import yew-bark from Kashmir and use the inner part
dried and prepared as tea or for mixing with tea and as a dye.
The tree is there called sungeha and the bark chatving. The leaves
(birmi) are exported to the plains and are used in medicine and
the berries are eaten by the poorer classes. There is little export
of the timber, which would seem to be well adapted for shafts and
the purposes to which its European representative is applied, if it
could be procured in sufficient lengths.
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From time immemorial, the forests along the foot of the hills to
which alone any fiscal value pertained as
well as those within the hills were consi-
dered the property of the ruling power and as such invariably
formed a source of revenue to the State. The most simple mode of
realising this revenue was that actuall y adopted by subjecting the
products of the forests to a small proprietary due in the shape of
duties payable by the exporters. The products consumed within the
hills by the people themselves were, as a rule, too inconsiderahle
to be taken into account and where exceptionally large, as in the
case of fuel for smelting ores, were included in the revenue demand.
These duties on ordinary forest produce were collected at stations
along the foot of the hills, whilst the duty on catechu was fixed at
so much per kiln and was paid by the manufacturers. For the
first three years of our rule the forest dues were leased with the
transit duties on merchandise, and on the abolition of the latter
source of revenue, Mr. Traill was authorised to farm out the forest
dues or kith-bins and kath mahils as they were called from their
principal items kdth (timber), bdns (bamboos) and kath (catechu),
to the zamindérs of the parganahs in which they were collected,?
The revenue from this source in 1818-19 for Kil; Kumaun, Chan-
bhainsi, Chhakhdta, Kota, the Patli Dén and Udepur amounted to
Rs. 3,200, as compared with Rs. 2,841 in the previous year, The
e llFBl;(;.'ll Commissioner, 14th September, 1818, To Commigsioner, 25th Septem-

, 1818,

Forest history.
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following table shows the collections in sonat rupees for nine years
under the new system :—

Year. - Rs. Rs. Year. Ra. Ks.
= [ Kumaun ., 2,644 : { Kumaun ... 5,733
181819 .. 3 Garhwil . 566 1883-34 ...} Gurhwil ... 17368
3,200 7,101
1819-9g9 . § Kumaun ... 3,337 1826-g7  § Kumaun .. 2266 i
" | Garhwil ... 662 " L Garbwal ... 1,100
3,989 3,366
: | Knmaan ... 4,038 Ku amm .. 2,904
AR 215 | Garhwil ... 812 ApTyeSs “‘{Gnrhwil v 1,381
4,850 3,675
Kumaun ... 4,679 ; { Kumaun ... 2620
1p31-33 "'{Gn.rlwﬁl 024 1828-29 “* 1 Garhwil .. 1,405
5,503 4,025
{ Kumaun .., 5,368
1632-23 1 Garhwal ... 934
6,302

In 1824, the collection of these dues was intrusted to the
authorities of the Muradibdd and Bareilly distri cts in consequence
of the difficulties regarding boundaries that had oceurred, but in
1826 the duty of collecting them was restored to the hill-districts.
In 1828, the forest dues were leased to the farmers of the chordi
or grazing-tax at the same rate, as it was found that the two could
not be then usefully separated.

This grazing-tax was one of the many miscellaneons items of
revenue that descended to the British from
former Governments. From the earliest
times, the landholders in the hills were all subject to a tax on their
cattle known as ghikhar which with other cesses was abolished at
the first settlement.!  The practice of collecting these dues, whether
for the Government or for the landholders, extended to the Bhibar
and Tardi and was continued there under the name gdi-ch wrii;
but the cattle of the hill-men were exempt from this tax, which
was levied chiefly on the cattle of the villages in the plains that
came into the forests during the hot season. During the two
or three years succeeding the conquest the number of cattle pro-
ceeding from the hills to the Bhibar and Tardi was not so great as
to render any cess on them an object of interest to the Government,
but the security afforded by the abolition of the old rural gnard
(chaukiddri) system and the introduction of an efficient police led

'"To Board, dated 16th July, 1822. These cesses were called ghikhar, gobar,
and puchhiya in the hills and were farmed ont as jogdi, and under the Heris and
Mewiitis in the Bhiabar were ealled dowio, from the dena or woeoden bar to which
the cattle were tied at night, and each of which paid one kuchcha ser of ghi and
four pice a ycar.

Grazing-tax.
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to increased rvesort to the plains, It was therefore resolved in
1822 to subject all cattle sent to graze in the Bhabar and Taréi to
a uniform tax of three annas for each female bufialo, two annas
for each cow, and one anna for each bullock a year. The farm of
this tax for the year 1822-23 was given out in three leases, aggre-
gating Rs. 2,077 per annum, The unsettled state of the boundaries
between Kumaun and Rohilkhand became a fertile source of dis-
pute between the farmers of this tax for the hill and plains portions
of the submontane tract. Many of the hill-men having made their
arrangements with the Rohilkhand farmers paid the daties to them
and were again called upon to pay by the hill farmers, who claimed
the right to levy these dues in all places in which the claukiddri
cattle dues had formerly been collected. In 1823, the cattle
belonging to the Kamins, Sayinas, and Thokdirs or head-men of
parganahs in the hills and to Padhins or head-men of villages in
the Bhibar and those belonging to permanent residents were
exempted from these dues.  In 1826, the boundary between the hills
and Rohilkhand was finally arranged and separate farms for the
grazing dues were established. The prineiple on which the collec-
tions were made was that the farmer within whose jurisdiction the
cattle-pens were situate was entitled to collect the tax. The dues
were very rarely collected per head, the plan being to count in each
goth or cattle-pen the agals or donas, that is the wooden bars to
which the cattle were tied at night. The eustomary rate was to
consider each agal us containing eight buffaloes and eight cows liable
to a tax of two rupees.

To make this point in the history of the management of the
forests more clear, it will be necessary to
refer to these boundary disputes, In the
earlier years there were no exports of any value from the portion
of the lowland tract lying below the chain of custom posts estab-
lished to levy the export duty, and it was thought that no difficulty
could arise in regard to the collections made there, but the unset-
tled state of the boundary between the Bhibar and Tardai and the
conflicting claims of the landholders of the frontier villages, both
of the hills and of the plains, soon led to innumerable complaints
in which the district authorities on both sides found themselves
partizans, The records show a voluminous correspondence on

Boundary disputes.



848 HIMALAYAN DISTRICTS

this subject extending over several years. Early in 1819,
Mr. Traill reported on the emcroachments made by the zamin-
déirs of Bilhari on the forests lying along the foot of the hills
now included in the Tallades Bhibar. This tract was valuable
to the hill-men as affording them pasture for their cattle during
the winter months when the grass in the hills dried up and
became useless for fodder. During the Gorkhéli rule a joint com-
mission had been appointed by the Nepil Government and the
Nawab of Oudh to settle these disputes, and the Saniha nila was
fixed upon as the boundary between the two states. The hillmen
had always occupied the jungle to the north of this boundary and
were anxious to undertake the cultivation of the portions lying at
the foot of the hills which bhad recently been taken possession of
by the Bilhari landholders.* It was agreed that an attempt shounld
be made to settle the disputed boundary on the basis of that which
existed in 1802, when Rohilkhand was ceded to the British, and
that advantage should be taken of this arrangement to demarcate
the whole line of boundary between Rudrpur and the Nepal fron-
tier. The difficulty was much enhanced by the claims set up by
Major Hearsey, who, in 1814, had purchased the entire taluka of
Bilhari at anction for arrears of revenue and now demanded posses-
sion of a portion of the Kumaun Bhdbar, on the plea that it belonged
to the lowland parganah. A commission was appointed to investi-
gate these matters, and it was at length decided that the Saniha
nila had always been, and should continue to be, the boundary
between the hills and the low country.? The collection of all dues
was handed over to the plains anthorities, but, in 1826, was again
intrusted to the Commissioner of Kumaun.

! To Board, dated 5th Febroary, 1819,
From Board, dated éth February, 1819.
To Collector, Bareilly, dated 1st March,

1819,

From Collector, Bareilly, dated 8th
March, 1819,

To Collector, Bareilly, dated 20th
March, 1819,

From Collector, Bareilly, dated 26th
March, 1819.

To Collector, Bareilly, dated 5th April,
1819.

From Collector, Bareilly, dated 10th
April, 1819.

To Collector, Bareilly, dated 5th No-
vember, 1819,

From Collector, Bareilly, dated 18th
November, 1819,

To Collector, Bareilly, dated 24th No-
vember, 1519,

From Collector, Bareilly, dated 1st
December, 1819,

To Collector, Bareilly, dated 16th Feb-
ruary, 1820,

From Collector, Bareilly, dated 24th
February, 1819.

* From Board, dated 27th June, 1820,
To Board, dated 19th July, 1820,

From Board, dated 4th August, 1820,
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The first notice' that I have heen able to dizcover in regard to
the reservation of forests for Government

t forests. : = =
XEOX R use alone occurs in 1826. The whole of the

forests had always been recognised as belonging to Government,
and any part of them could therefore be appropriated to the ex-
clusive use of Government without the slightest infringement of
the rights or claims of a single individual. Mr. Traill recom-
mended the reservation of the thdplas or terrace land immediately
adjoining the lower range for the timber and bambus required by
Government, whilst the extensive forests below it should still remain
open to private individuals. A proclamation was issued in 1826,
prohibiting the cutting of sdl within the reserves, which were at
once excluded from the lease of forest produce, and thus the
system of Government forests commenced. In 1828, as we have
seen, the lease was fixed for four years, butin 1831-32 I find the
total forest revenue amounted only to Rs. 4,328, of which
Rs. 2,923 were realised in Kumaun and in 1882-33 it reached
Rs. 4,457, of which Rs. 2,932 were collected in Kumaun, No
attempt was made to enforce any system of conservancy and the
old system of leasing out the forest dues to contractors continued,
In the report on the settlement of Garhwal in 1840, Mr. Batten
remarks that large portions of waste lands, including whole ranges
and their vast forests, were included from olden time in the bound-
aries of the adjacent villages, though not in their recorded area.
No change in this nominal allotment of waste was then attempted,
as such a division was found useful in assigning separate tracts for
pasture for the cattle of different villages ; but, at the same time, the
inhabifants of the villages within whose area these tracts of waste
land were nominally included were prohibited from levying any
grazing dues unless it had been a custom of immemorial date, and
even then the burden of proof rested on those claiming the dues. A
similar clause was entered in the lease given to the head-man and in
the several agreements signed by the shareholders in the village. Mr.
Batten further states that his report?should be considered, ina measure,
declaratory of the principles on which the settlement was formed,
and adds :—*I therefore take this opportunity of asserting that the

! To Board, dated 22nd June, 1826. To Collector, Barei lly, dated 26th Septem-
ber, 1826. ¥ Stat. Kumaun, 125, 336,

107
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right of Government to all the forests and waste lands not included
in the assessable area of the estates remains wholly unaffected by
the inclusion of certain tracts within the boundaries of villages, and
no one has a right, merely on account of such inclusion, to demand
payment for the use of pasture-grounds or for the permission to cut
timber and firewood. Neither does such inclusion interfere neces-
sarily with the right of Government to accept offers for clearance
(naudbad) leases. Butas ordered in the case of the Tardi forests, so in
the hills (where, too, claims to proprietary rights are rare), the inhabi-
tants of the villages most adjacent to the tract, or having it recorded
within their boundary, should have the first refusal of such leases.”
In his Kumaun report Mr. Batten distinctly states that these prin-
ciples apply equally to Kumaun.

In his report on the Kumaun Bhabar in 1846-47 Mr, Batten

gives the revenue from the kdth bdns and chdrdi mahdls as fol-
lows :—

Name of patti. Forest dues, P"E;::““ Total.
Ra. Ha. Rs.
Kota ... "o 4,600 3,801 8,401
Chhﬂkhﬁtﬂ- T aee ],451 E;E-En‘ i,i'ﬂ!
Eali Kumaun e &, 706 2,528 6,227
Total ... 9,756 8,973 18,729

He states that though the injury said to be done to the reserved
Government forests was somewhat exaggerated in some places, the
Government rights had been suspended and in others the older trees
had been removed, and recommended that steps should be taken

.to preserve the few patches of old sdl that remained and the young
sisu plantations. In the eastern Bhébar cultivators were allowed
to clear the ground and sell the timber. The restriction as to cutting
~adl in the thdplas or plateaus of the lower hills which was issued in
1826 had been removed, when Mr. Traill saw the farms falling in one
after the other owing to the scarcity of sl in the lower sites. In
the Kota and Chhakita Bhabar the farmers were allowed to cut
down and sell the sdl timber whichis there confined to the thdp-
las and does not occur also in isolated patches in the plains as it
does farther east. In appendix A. will be found a list of rates
according to which farmers of the forest dues in Kumaun were
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authorised to collect from the exporters ir 1847, and we shall now

proceed to deseribe the forests as they now exist.
The sub-Himéalayan forests of the Kumaun and Garhwal districts
: extend from the Ganges to the Sarda, cover-
B anL ing the lower spurs and ridges of the Him4-
laya and running down some distance into the Bhibar. The Tarai
forests contain a little sdl/, of inferior growth, barely sufficient for
the requirements of the cultivators, and are not included in the
tracts under the Forest Department. With the exception of a por-
tion of the Cléindni Chauk which belongs to the Tarfi, almost all the
islands in the Sarda below Kumaun have been given to Nepil.
A cart-road running along the foot of the hills from the Ganges to
the Sirda generally forms the southern boundary of the forests in
Garhwal, but further east several blocks reserved for Government
purposes lie to the south of the road and are included in the existing
reserved forest area. The western Rimganga and its tributaries,
the Barsoti and Kotirao, form the boundary between the two great
forest-divisions of Kumaun and Garhwil, whilst the outer Himélaya
give a well-defined boundary on the north. Except the Kumaun
Iron Company's grant and a number of villages, all of whose rights
have been recorded and for whom blocks of forest have been left
open, the entire area described forms one vast State forest in one
compact block perfeetly marked out either by natural or artificial
boundaries. Within these limits no private rights exist which can
prove injurious to the best sdl forests, and cattle-grazing is prohi-
bited in all portions which are free of village rights, except where
it is entirely harmless. The most valuable timber is sdl, which
grows with great vigour in many parts and covers about one-fourth
of the forest area. T%n (Cedrela Toona) and sissoo (Dalbergia Sissu)
are plentiful in the low, moist valleys and flats, whilst other jungle
trees, especially the Terminalias, Lagerstrozmias, Acacias, various
species of Anogeissus, Adina, and Ougeinia, are found mixed with
sdl everywhere, even when the last predominates. Amongst the
minor forest produce the bambu takes the first rank, and next the
matting and cordage materials and indigenous drugs, tans and dyes.
Weshall now proceed to givea short account of the existing forest-
divisions and their origin. The contract arrangements for felling
continued in Kumaun until the year 1853, and asa consequence ne
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system of conservancy could be introduced. The forests of the

s present Kumaun forest-division! were denud-

Kumaun forest-division, ; 3 :
ed of good trees in all easily accessible places,
and were it not that nature has happily made the sdl, sisu, khair, and
dhaurilargely reproductive, the new Forest Department would have
had little to conserve. Between 1855 and 185 7, the demands of the
railway authorities induced numerous speculators to enter into cone
tracts for sleepers, and in order to secure a certain favourite area for
themselves, these men were allowed, unchecked, to eut down acres of
old trees very farin excess of what they could possibly export, so that
for some years after the regular forest operations commenced the
attention of the department was chiefly directed to cutting up and
bringing to the depbt the dead timber left behind by the contrac-
tors.? Major (now General) Ramsay was the first Conservator.
He abolished the contract system in 1858 and gradually introduced
a better arrangement, by which the enltivation of patches of land in
 the forests proper was discouraged and the cultivators were induced
to take up lands chiefly south of the eross-road from Hardwér to
Barmdeo, leaving the valuable forest land to the nopth untonched.
This the first attempt at real conservancy would, probably, have suc-
ceeded better had not the management of the forests been taken from
the Commissioner of Kumaun in 1868, for arrangements of this kind
take much time and trouble to elaborate. In his report for the
year 1867 the Commissioner writes :—* As yet eattle have not in
all cases been excluded from the tracts recently made over to the
Forest Department, because some time must be allowed to the villagers
to make other arrangements. A great many cattle-sheds have been
removed from the vicinity of the sdal forests of the outer range
between Haldwéni and the Sirda river and the cross-road has been
declared the boundary nearly the whole way.” In his report for
1868 the Commissioner writes :—“In another year or two I hope
that all the Kumaun valuable sdl forests will be as free from cattle
as those of Garhwil.” Unfortunately this is hardly true even at
the present day. The same officer introduced the system of having

! This divigion extends from the Sdrda on the east to the Phika river on
the west and from the hase of the outer hills on the north to the boundary of
the Tarii district on the south. I am indebted for the materials for the notice
of this division to Major Campbell throngh the Conservator, Mr, G. Greig.
3 See Major Rameay's rcport on the condition of the forests in 1861 in Nourth-

pyestern ¢ rovinces (Fazette Supplement, 194h Decemiber, 1861,
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all trees marked by responsible officers before permission was given
for felling and commenced arrangements for protecting the reserved
forests from fire. Operations, however, appear to have been con-
ducted on too large a scale or were too irkso me to the squatters, for,
though successful for a time, the oceurrence of an unusually dry
season led to great loss by fires. But, on the whole, the administra-
tration of the forests was a marked success. From the table given
in the appendix the receipts and expenditure for the years 1859-60
to 1867-68 show an excess of receipts over charges amounting to
considerably over fifteen lakhs of rupees The forests not only
gave o better return but were conserved for the first time, and
arrangements were made for the better protection of the young
plantations and planting out the denuded tracts.

Major Pearson took charge of the Kumaun forest-division in
Under the Imperial Fo- 1868, but made little change in the working
reak Deparianent. arrangements. In 1877 the reserved forests
in the Kumaun Bhibar were formally demarcated,? and it will be
convenient to adhere to the arrangements then sanctioned in the
following brief description of each block :—

Block 1 comprises the Chilkiya forest, which is one of the largest
and most valuable, having an area of about 126 square miles and
containing much fine sdl timber. The more accessible forests in
this block were worked by contractors before 1858, and the remain-
der have furnished the chief part of the timber brought to market
since that year. The entire block has been worked, but there are
still numbers of mature trees that have been reserved for shade and
shedding seed and which may be cut down when the young stock
have been established.  Fire conservancy has also been successfully
enforced for some years and the young trees bid fair to produce
good timber.

Block 2, comprising the Garhi Bélchand forest, has an area of
17 square miles, all of which have been demarcated, and of this
about 11 square miles have been enclosed with fence and ditch
and are protected from fire. The forest is chiefly sdl, but the soil

does not seem suited to produce large sound trees, and its fittest nse
! Receipts, Rs  32,00,459 (Kumaun, Rs. 15,01,050; Garhwil, Rs 17,89,389),
1

Charges, Rs. 17,43,542 (Kamaun, Rs, 8,33,477: Garhwil, Rs 9,10
< | acia | ¥ [ .ﬂﬂﬁ].
G.0s. No. 407 F.C., dated 5th September, 1877, and No. l'i':;,dam;'l 20th February, leﬁ?
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will be to supply saplings, which can be carted from the spot and
will find a ready market in the plains.

Block 3 comprises the western Kota forest, which has an area of
about 55 square miles and contains much valuable sdl forest. Gene-
ral Ramsay writes :—“There is no part of Kumaun where sdl thrives
so well as in the Kota Diin, west of the Dhabka river.” The Kota
forests have been worked like block No. 1 and have supplied much
timber to the market during the last twenty years. Fire conser-
vancy has been introduced since 1877,

Block 4, comprising the forests below the Chhakhéta parganah, has
an area of about 1035 square miles and consists of #4l on the thdplas
or plateaus and some very fine haldu below. The western portion
between the Bhakra and the Gaula streams has been worked for
many years by the Nawib of Rdmpur,! and the eastern portion from
the Gaula to Chorgaliya by contractors and for canal-works and
building purposes in Haldwini. The only large tract remaining
unworked in this block is the Nandhaur valley.

Block 5 is known as the Horai forest. It has an area of 14
square miles and lies below the hills. It contains some valuable sdl
forest, of which the eastern hulf has been enclosed with fence and
ditch.

Block 6, or the Kéli Kumaun forest, has an area of about 2305
square miles and consists entirely of hill-forest, of which the lower
glopes and more easily accessible parts have been worked out by
contractors. Still there is a larger area of unworked sdl forest
here than in any other block of the Kumaun Bhébar.

Block 7, or the Dhy#nirao forest, has an area of 68 square miles,
of which about one-third is sdl forest and the remainder is chiefly
khair and mixed jungle and open plains, on which immense numbers
of cattle graze.

Block 8, known as the Chela forest, has an area of about seven
square miles, of which about a quarter is sl forest and the remainder
is chiefly haldu and bambu,

Block 9 comprises the Barmdeo forest, which has an area of
73 square miles and lies at the foot of the hills near the Sirda

'The Nawib of Rimpnr is allowed to export cvery year 200 trees, not less
than 5} fect in girth, free of duty.
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river. It contains some promising young sdl forests, besides khair,
sisu, and bambus.

Block 10, known as the Sirda forest, comprises a number of
islands in the Sarda which are covered with sisu and khair forest
and have an arca of about eight square miles.

Block 11 comprises a small patch of sdl forest on the Sirda about
three miles above Banbasa measuring 320 acres, recently transferred
to the Imperial Forest Department, which has charge of all these
demarcated forest blocks, and the remainder of the forest area is
managed by the Commissioner of Kumaun. As a rule, the good
#dl forests consist chiefly of sdl, but there are also patches of tin,
khair, sisu, sindan, gosam, sain, haldu, dhawri, bakli, and bambus, all
of which are rising in value every year. The cart-road from Barmdeo
to the Ganges is connected with cross-roads to the different blocks and
temporary roads are made when necessary.

In the young forests the trees differ materially in different
localities. In some places where the soil is suitable and other cir-
cumstances have favoured the growth of the young trees, they are
exceedingly fine and show straight stems, clean barks, and fine
heads. In other places where the soil is poor, but more especially
where the numerous cattle stations formerly existed, and where in
consequence the young trees suffered continually from being lopped,
barked, and otherwise injured, and where they were more exposed
to repeated fires, the trees are knotted, crooked, and with poor
heads. The best forests in the eastern tract are perhaps those above
Barmdeo, near the junction of the Ladhiya with the Sirda, where,
owing to the favourablé nature of the soil, the sd/ has developed to a
remarkable degree and, owing to the difficulty of carriage, the trees
have been left uninjured by speculators and contractors. Next in
importance come those to the west and north of Chorgaliya and
those on the flats and plateans above the Jagbura and Kulauniya
streams, and next the sd{ forests in the valleys of the Nandhaur
and Sararagadh streams. The geological formation in the last
tract is sandstone and massive boulders. Further west there
are still valuable forests between the Kosi and the Rimganga,
and there can be little doubt that in the course of time the
forests under a careful system of conservancy will renew their
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pristine vigour and well repay the care and money expended upon
them. :
The only important private forest is that belonging to the Ku-
3 maun Iron Company, whose grant extends
Iron Company's forests. from the h‘IulliirlG:LJ(;,hcm, Bh{%ut one mile
west of the Dhabka, as far as the Bhakya river, about half way be-
tween Kailadhingi and Haldwéni, The grant is bounded on the
north by the Himilaya and on the south towards the Bhabar by a
line of pillars, and the area is about 350 square miles. The collec-
tions from this tract for timber and minor forest produce from 1861
to 1881 have amounted to more than two lakhs of rupees, and it
now constitutes one of the most valuable forests in Kumaun., Tt is
difficult to say what portion of their rights Government resolved
to grant to the company, for the deed was never executed, but from
the draft it would appear that only fuel-rights were intended, and
certainly none other is expressed. The subject of these forests and
the company’s claim to them being now under the consideration of
-Government, it will not be necessary to allude to them any further,!
The climate in some parts of the tract below the Kumaun hills is
fairfrom November to June, but in other parts
it is very fatal in November and after April.
During the cold-weather the Bhibar forests present a busy scene,
They are then filled with wood and bambu cutters, labourers haul-
ing out timber, men and women collecting babar grass, making mats
and baskets, gathering roots, leaves and plants used in medicine or
the arts, or herding cattle. After April all, except those who have
become acclimatised, leave the forests, and during the rains they
remain practically closed. Ordinarily every hill stream becomes
then a raging torrent often impossible to eross for several days,
Elephants and tigers, though now less numerous than in former
times, return to the haunts from which they had been driven dur-
ing the hot weather : the prairies become a sea of grass and the
undergrowth in the thick jungle presents an obstacle to moving
about most difficult to surmount. To the unacclimatised these
forests are deadly during the rains, and few survive the malarious
fever that a night’s residence within them then frequently gives
rise to. There is no doubt, however, that the clearances effected
} See for a sketch of the Company’s history.

Climate, &e.
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by the Bhabar caltivators have done much towards ameliorating
the climate, for places where man could not formerly exist are now
the centre of fleurishing colonies, the inhabitants ef which remain
all the year round in their villages.

The forests im and around the settlement of Naini Til wera
demarcated in 15365 and now form the Naini
Tal forest-division.!  Previeus to 1845, all
the trees in the neighbourhood were considered to beleng to the
villages within whose boundaries they were situate, and those
within the valley were alone protected. BSeme years later, the
Commissioner took over the forests in the neighbourhood of the
settlement and allowed no timber to be felled without his permis-
sion. A small establishment was entertained to patrol the forests
and a royalty was levied on each tree felled to meet the expense.
In 15865, the forests were tuken over by Government, and have
since then been managed chiefly with a view to supply the local
wants of Naini Tal.  Chir of a good quality for building purposes
is abundant and the various species of oak and the rhododendron
afford materials for charcoal. In 1879, these forests were gazetted
as ‘ protected,” and now comprise about 38 square miles. Deoddr
plantations have been made with marked success along the slopes
of Luriya kivta, and bdnj and tilowj and Lharsu oaks, also walnuts,
horse-chestnuts, and ash have been extensively sown and planted.
An attempt fo reproduce the cypress was thought to have failed,
but the seeds have germinated after remaining a long time in the

Kaini Tal foreat-divisien,

ground.

The Ranikket forest-division is, like the preceding, intended to
control and provide for the local supply of
timber and fuel to the Ranikhet settlement.
The Imperial Forest Department deputed an officer to take charge
of the forests around the intended military station in 1867, but it
was not until 1873 that the forest boundaries were finally settled
and operations regularly commenced. The tracts now conserved?

Rinikhet forest-divisien,

are fifteen in number, of which one having an area of about seven
square miles is closed and surronnded by a ring fence of thorn and
18 ‘reserved’ and clear of all private rights. It contains pine, oak,

! Reserved by Nos. 140 and 150, dated 2.8t Februa . 1879, 2
G. Ds. Nos, 176 and 177, dated 26tk February, 1879, A -

108
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rhododendron, and other woods of minor value. The other forests
which are ¢protected’ and cover an ares of about 59 square wiles
are situated at distances varyin g from one to 24 miles from Réni-
khet, and are held conjointly by Government and the inhabitants
of the villages within whose area they occur. The latter have a
right to graze their cattle and ent wood for fuel or for building or
agricultural purposes, but no power to ent for sale to any one.
Bat the great feature of this division is the nursery which, thongh
commenced only in 1871, has done much good in distributing’ fruit

and timber trees all over the province and in conducting acelima-
tisation experiments,

In Garhwél, as in Kumaun, the contract system remained in
Garhwil forest-divi- orce and, in 1839, we find the right of collect-
e ing the forest and pasturage dues of the Patli
Diin leased to one Padam Singh for twenty years at a fixed annual
rental of Rs. 2,750, of which Rs. 1,649 were on account of the
kdth-bdns section. The forests here are amongst the most valuable
both for timber and bambus that exist along the whole line of hills
between the Jumna and the Sirda, and the loss that must acerne
should this arrangement continue was brought? to the notice of
Government in 1853,  The result of the correspondence that then
took place was that Padam Singh’s rights were purchased for
Rs. 15,000, and the forests were taken under direct management
and transferred from the Bijnor district? to (arhwil, whilst the col-
lection of the dues from the Khoh river westward still remained with
the plains authorities, Posts were established at the outlets of the
Kotri and Patli Dins for the collection of dues from exporters, and
the surplus revenue was devoted to opening up roads and improving
the forests. In 1854, Captain Reid took over the management and
remained in charge until 1858, Captain Reid attempted little in
the way of conservancy, but commenced telling operations on a large
geale and erected a saw-mill that could not be worked owing to a

! 12,000 grafted plants have been distributed to villagers and householders,
beeides some 32,000 forest and ornamental plants, and about 400,000 forest trees
have been p'anted in the reserve from the DUrBETY. ! By Mr. (now Sir
Jolin) Strachey, to Commissioner, 4th August, 1853 from Government, No. 3747,
dated 17th September, 1853, *The collections of the forest and pasturage
dues from the Kotri Dim, Ineluding Udepur, was handed over to the Superin-
tendent of the Din and the Collector of Bijnor in 1849, In 1858, the dues from
the Kotri Dim and the Bawidsanwir part of Udepur amonated to Rs. 1,402, and
from the Rawisan-pir portion to Rs, 1,011 a year ; total of Garhwal, Re. 5,164,
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defect in the slope of the canal that was to afford the motive power,
The mutiny then intervened, and in 1858 the forests came under
Major Raumsay, who introduced the system of conservancy that we
have noticed in the account of the Kumaun forest-division. His
administration was marked by the control of felling operations, the
removal of squatters from the valuable forest tracts to available land
fit for cultivation below the forest boundaries, the construction of
roads and the establishment of stations for the eollection of revenne
at convenient intervals, In 1861-62, cultivation in the Patli Din
was put a stop to by assigning lands to the people in the Bhibar,
and the cattle-stations were broken up and remeved from the
reserved forests. This operation occupied three years, from 1862
to 1865, the cattle stations being removed from all the Garhwil
forests, and in Kumaun from all the forests above the main line of
road. In the meanwhile excellent roads were opened out, and the
forests, especially those of Garhwil, were made accessible from all
sides : at the same time a regular system was instituted of working
only certain forests, the remaining ones being kept rigidly shut
up, and the selection and marking of all trees previous to felling
was insisted on. The felled timber left by the old contractors and
Captain Reid was exported and sold and the machinery of the
saw-mill was transferred to Rarki.  Colonel Baugh acted as Conser-
vator under Major Ramsay and an establishment was entertained
to prevent the felling of timber without license, to protect the
forests from fire, to cut down creepers and to mark trees for felling.
The management of the forests was transferred to the Imperial
Forest Departiment in 1868, and, in 1874, the whole forest-division
of Garhwil from the Riamganga to the Ganges was divided' into
five blocks, an arrangement that we shall observe in the following
brief deseription :—

Block 1 comprises the Patli Dhin forest with an area of 2375
square miles. It is bounded on the east by the Kumaun boundary
and on the west by the Paliin river to its junction with the Ram-
ganga, and thence down by the Ramganga to the Bijnor district.

Block 2 comprises the forests of the Kotri Duin with an area of
about 180 square miles, and is bounded on the cast by the Pathi
1 F, 162, dated 24th February, 1879,
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Din forests and on the west by the Khoh river to the Kotdwira
mart, thence by Jamangarh and the Lalpani ridge to the Sanch
depot on the Ganges road.

Block 3, known as the Saneh forest, has an area of 17 square
miles and lies between the Khoh river on the east and the Malin
river on the west as far as the Chaukighita mart.

Block 4, known as the Lildhang forest, has an areaof 36-5 square
miles and lies between the Malin on the east and the Rawdsan river
on the west,

Block 5, comprising the tract between the Rawésan and the
Ganges known as the Khira forest, has an area of 88 square miles.

Block 6, known as the Kartiya forest, has an area of about 800
acres. It consists chiefly of il and is situate on the left bank of the
Mandhal stream.

The northern boundary of all these blocks lies between the calti-
vated area of the hill villages and the forests proper, and the southern

boundary is found in the road between Kotirao on the east and the
Ganges on the west,

The Pitli Din forests occupy the valleys of the Rimganga and
G e e, 18 ‘fiIHucntﬁ and the ridges which run between
their watersheds, The geological formation of
this tract consists of alluvial deposits and drift in the valleys and
plateaus, and massive grey sandstone interspersed with blue shale
on the ridges. The whole Din has been a noble forest of sdl, the
lower and more accessible portions of which have been worked out,
but in which enormous tracts of virgin forest still remain, from
which under judicious treatment inexhaustible stores of timber may
be drawn. Excellent roads were constructed though the principal
valleys by Major Ramsay, and these have been kept up by his sue-
cessors. The forests of this tract may be convenientl y divided into
those (1) of the Paliin or Taimiriya; (2) those of the Mandhal ;
and (3) those of the Rimganga, south Patli Diin and Sona river,

(1) The whole basin of the Taimiriva and its afluents con-
tains a noble sal forest. This tract was considerably thinned out
many years ago for wood for the gun-carringe agency, but not
o & too great extent, as the result has been ::'ul;isf'ur:tnr}' in the
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improvement of the growth of second-class trees as compared with the
condition of the same class of trees in those portions of the forest
which have never been overworked. Throughout this tract since
conservation has been enforced the growth of sdl saplings gives hope
of an unlimited supply of this valuable timber. This growth is
fostered by the ground becoming thickly clothed everywhere with
bambus, by which the moisture is retained in the soil and the inerease
of other grasses is prevented, and thus the risk of fires is materially
diminished.

(2) The forests of the Mandhdil owing to their remote position
have never been much worked. There are here in consequence to be
found a large number of first-class sdl trees as well as an abundance
of trees of every age and size. The good forests may be said to extend
over about fifteen miles in length throngh all the lower portions of
the valley below Jarat, on the slopes and plateaus facing the north
and on the opposite bank of the Mandhal over the last five miles.
On the plateaus above the river the sdl has attained a very large
size and fine #in trees exist i the valley which seems particularly
well adapted to their growth.

(). The forests of the valley of the Riamganga, the south
Pitli Dan and the Sona are all situated on the hills sloping down to
the Riamganga and its affluents, the Sona and Gaujhera nala on the
right bank and the Maira Sot, Patharpini and Dharau streams
on the left bank. These forests were * felled even to desolation’
years ago and many parts of them have been permanen tly injured.
No attempts at reproduction were made, and the land where fine
edl forest once stood is now too denuded by exposure to admit of
efforts in this direction proving successful. There are, however,
BOme guud yvoung |II;|||tal:iun.-a springing up and some mature trees,
as already noticed, exist in the Mandhal valley. The exceptions
are places where the old trees have been completely cut away, and
here, there being no natural shade or seed-sowing, the dense grass
effectnally prevents all artificially sown seeds from germinating, and
though measures have been taken from time to time to reproduce
the forest, they have met with only very partial suecess, There is
still, however, some sl in the highlands, some sisu along the rivers
and #in in the valleys, and a fair amount of khair and good grass
in the open level gronnd. Below the Siwdliks there are great
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bambu forests on the level flats that afford a considerable revenue,
The great question of fire conservancy has always engaged the
attention of the establishment, and up to 1879 no great injury
had been done for several years. In 1879, however, the cholera-
stricken pilgrims returning from the Hardwar fair spread fires in
every direction, and considerable damage to the young plantations
resulted. Roads have been opened to all the principal blocks
in connection with the road from Kotirao to the Ganges that
forms the southern boundary of the division.

The forests of the Kotri Diin lie between the Patli Din on the
east and the Khoh river on the west, The
formation of the soil is sandstone and drift
and there is little water and few good forests, The trees are
almost entirely sdl differing in value in different places accord-
ing to the soil and other natural cirenmstances. Few tracts in this
forest have not been worked more or less, but there still remains
some good timber on the more inaccessible ridges. Since this
forest has been rigidly protected the young trees have made son-
siderable progress, and the keeping out of cattle and fires will in a
few years do much to restore them to their original condition,

Blocks 3 and 4 lie between the Rawfisan and the Khoh rivers,
a distance of about sixteen miles. The soil
is a dry sandy loam with outerops of gravel
and blue clayey slate in the hills. The entire tract appears
to have been extensively cultivated in former times, but there is a
great want of water through all the lower forests. There are here
three large sdl patches. The first along the Rawiisan has been
extensively worked and little valuable timber remains ; the second
along the Chaukighita stream contains some mature sd/ trees and in
the valleys tdin; and the third is a young sdf forest in the south-east
corner of the division, about three square miles in extent. Bahera,
sain, and haldu are also found on the lower plains along the southern
boundary, but bambus, which grow luxuriantly everywhere, form
the main article of export from both blocks.

Kotri Din.

Blocks 3 and 4,

The early history of the forests of Dehra Din has much in com-
: _ mon with that of the eastern forests in
i e e Kumaun and Garhwal. Both the Garhwil
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Rijas and the Gorkhili Government derived a considerable revenu
from the various items of forest produce grown in the Din and
adjacent hills, This was usually levied as a transit duty and was
collected with the export and import dutics on every article of
commerce entering or leaving the Din. The aggregate amount of
these duties in 1809-10 was Hs. 16.000, and in the following vear
was Rs. 15.200, of which over one-third was absorbed in paying the
collecting establishment. The transit daties were abolished at the
conquest, and with them the duty on the export of forest produce,
which, though a legitimate source of income, was lost sight of until
Mr. Moore took it under his management in 1819. For three
vears the duties on exports yielded a revenue averaging Rs. 4,000
per annum, and in 1822 were leased to one Surjan Negi for four
years at Rs. 5,000 a year. In 1825, Mr. Shore gave new leases for
five years to various persons for all the collecting stations, except
that at the Kheri pass, at an aggregate demand of Rs, 8,500, In
making these arrangements it was distinetly laid down that these
dues were not to be regarded as transit duties, but as rent for the
use of the forests and as a royalty on their products, and on this
principle all subsequent settlements were made.! Curious to say,
Mr. Shore? was averse to preserving sdl and devoted all his attention
to the propagation of sisw, going so far-as to import seed for this
purpose from Fatehgarh. It does not appear that any attempt was
ever made to conserve the forests on any system or to control fell-
ing operations, and in 1829 the revenue had fallen off so much that
balances amounting to Rs. 6,000 had to be written off on account
of the leases granted in 1825. Major Young then took charge of
the forests and offered the right of levying the forest duties to pub-
lic competition by auction. The experiment was fully justified by
the resnlts, giving a revenue of Rs. 6,425 for the ghdts on the
Jumna and Ganges and of Rs. 9,585 for the passes to the plains, ora
total of Rs. 16,020. The duties were farmed at these rates for the
years 1830-31 to 1832-33, when another auction sale gave an income
for three years longer of Rs. 25,345 a year. From 1839 to 1844 the
farm was leased to Atmagir, a Mahant of Hardwar, for Rs. 35,000
a year, and at the conclusion of his lease the forests were taken

1To Commissioner, Kumaun, 15th September, 1896, ! In appendix
A.2. will be found a list of the 18t¢8 authorised for collection by Mr. blwre.
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under divect management by My, Vansittart and so remained until
1855, when a forest establishment was formed. A sl log which would
then fetch at Meerut between forty and fifty rupees and could be
carried on a four-bullock cart paid an export duty of only eight
annas. Five of these carts could carry out one hundred mannds of
good lime worth over Rs. 100, the duty on which was only twenty
annas. A four-bullock cart of catechu sold for Rs. 200 in the plaing,
and a similar load of bambus (about 400) was worth eighteen rupees,
It can therefore be readily understood how eager speculators were
to enter into this profitable business, especially as no control what-
ever was exercised over their operations either as to the quantity of
timber cut down or the localities to be worked. M. Williams
writes :-—* Every one continued to hack and hew away at the trees
as he pleased, only paying certain dues to the farmer in the event
of the wood being exported. The latter made his own arrangements
to secure the collections at the different passes. Reckless waste was
inevitable and the fine sdl forests began to disappear rapidly. The
absence of conservancy was absolute, The district still abounded in
fine trees from one hundred to two hundred years old and upwards,
All these fell before the axe, and probab] ¥ the rest would have Zone
with them had the roads been a little bett:r. The consequences of
this bad system are most perceptible in the western Din 5 whilst
in the eastern Din large numbers of khair trees were eut down to
barn lime for the Rirki workshops and the canal head at Maya-
pur.

With the introduction of a regular forest establishment in 1855
the revenue rose enormously, but unfortunately even then no Sys-
tem of conservancy was attempted. The mutiny intervened and in
1860 the revenue began to fall, and in 1867-78 reached the Jow
figure of Rs. 23,332. In 1864, regular forest operations commenced
under Mr. F. Williams, C.S.I., Commissioner of the Meernt djvi-
sion, within which the Dchra district is situate. His jurisdiction
extended over the whole of the Din forests, the Siwdliks and a por-
tion of the Sahdranpur district, besides certain forests of the outer
range leased from the Rija of Tirhi. The story of the sub-Siwalik
forests in the Sahdranpur district has been noticed in the Memoir of
of that district. No attempt of any kind was made to preserve
the forests there; on the other hand efforts were directed to induce
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squatters to take up the land and clear it foragricultural purposes, and
grants of so-called waste land were made to any one that could be
prevailed on to accept them. Up to 1839 the forests were left
entirely in the hands of the Rajpit zamindirs within whose boundaries
they were nominally included, but in that year some 142,420 acres
were demarcated as forest under the names Kheri, Kinsrao, and
Pathayi Nadi, Within these boundaries the grants were made and
the tracts unlet were handed over to the new Forest Department in
1864. Mr. Williams devoted his attention to a survey of the forests,
to making roads and securing and defining the rights of Govern-
ment and individuals. This was no easy task owing to the neglect
of former years which permitted the growth of prescriptive rights by
lapse of time. It was not until 1877 that the forests were pro-
perly demarcated,! and we shall follow the arrangements then
made in our brief description of the existing forest sub-divi-
sions.

Black 1, called the Siwilik range, is bounded on the west by the
Existing forest-di- Jumna and on all other sides by a forest line
visions. marked by pillars. It has an area of 449°12
square miles and contains sdl, sain, and ehfr. The two former are
the prevailing trees, but are all young, and the last oceurs along
the slopes of the hills and on the higher peaks. There is a consider-
able export of bambus and the range affords pasturage for numerous
herds of cattle. Block 2, known as Majhera, lies in the Riirki
parganah and consists of islands in the Ganges well stocked with sisu
and khair.  The aren is only 6:74 square miles, In the western
Diin we have block 3, known as Rampur Mandi on the Jumna,
devoid of trees and only yielding a revenue from grazing dues and
grass, It has an area of only 154 square miles. East of this
comes block 4, comprizing the sdl forest of Ambdiri and having
an area of 64 square miles, The sdl here is immature and is mixed
with sain, bdakli, and interior forest trees,

Block 5, or Chandpur, has an area of 3'38 square miles and con-
tains sdl mixed with a few tdn, sain, and bikli trees,

1 The following references are to the notifieations of Government demarcat=
ing and reserving the forest lands : —73, dated (5th Mareh, 1877 (all the Diin :
74, of same date (eloscs Thino and Balawila) : 443 dated 248h September, 1877
(reserves the eastern 1Yin): 196, dated 19th July (reserves the Pathari fureais):
184, dated 27th February, 1879 (rescrves all the forests).

1oy
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Block 6, or Dholkot, has an area of 7-94 square miles and consists

of 84l with an admixture of sain, dhaura, and a few tén trees, but
none are mature.

Block 7 comprises the sdl forest of Théno in the eastern Din
and has an area of 996 square miles. There are no mature trees,
but there is a very promising crop of sdl interspersed with balkli,

haldu, semla, sisu, and khair. Balawila and Thino have been closed
since 1877.

Block 8, or Nigsidh, has an avea of 25-38 square miles consisting
of sdl, sain, bakli, and haldu.

Block 9, or Tirsil, is situate near Rikhikes and has an area of
2822 square miles. All the mature trees have disappeared and only
young sdl remains, intermixed with dhdman, haldu, sain, jéman, and
khair,

Block 12, or Saora Saroli, comprises a small patch of semld, bakli
and dhdman near Raipur, with an area of only 1'82 square miles,

Block 13, or the Song forest, consists mainly of khair trees and
grass,

Block 14 comprises the Patri or Pathari forests in pargana
dJawélapur of the Sahdranpur district and contains mainly dhdk and
grass appropriated for the use of the Rirki workshops. Attempts

are, however, being made to introduce timber trees, with what suc-
cess is not yet apparent.

The Bhigirathi or as it is now called tle (tanges division com-
Ganges (Bhigira- prises the forests on either bank of the river
Mt of that name in the Raja of Tihri’s territorjes.
These were leased by Mr. Wilson from the Réja of Tihri in 1859,
and in 1864 the lease was transferred to Government for twenty
years. About one-third of the drainage area of the Bhigirathi and
its feeders is covered with forest and cultivation, of which the forest
occupies about one-tenth, or on a rough estimate 600 square miles.!
From the village of Jhala, close to the point where the Bhagirathi
cut its way through the snowy range, to Gangotri, the valley lies
nearly due east and west for a length of about seventeen miles and
is filled with deoddr. For a few miles above Gangotri deoddr is
! Bee report by Major Pearson, Sel. Fee,, N. W. P, (gnd Ser.), IL, 117, and 111
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also found, but stunted and of little value. The excelsa pine also
extends eight miles up the valley above Gangotri, and the birch is
found in patches to within half a mile of the glacier. The forest on
both sides of the river is divided into blocks, each of which has
been roughly surveyed, giving some 12,500 acres of deoddr and a
fair average of second class, third class and fourth class trees.
Before taking over the forests they had been much neglected and
injured. “The ravages committed by the cultivators in the west-
ern portion of the valley, where thousands of dead trees, all killed
by fire, disfigared the hill-side in every direction, were only
equalled by the destruction committed by avalanches higher up
the valley.” The former practice has been stopped, but the latter
influence continues, and the damage wrought by the cyclone of
1880 will be visible for many years to come.

Great forests of Quercus dilatata ocenpy the ridges between Ma-
sri and the Bhégirathi, and noble forests of chir extend from
Sainsa, some twenty miles above Tihri, as far as Bhatwiri, a dis-
tance of about fifty-five miles along the valley. The latter tree
clothes the mountains on both sides of the river and its affluents up
to 3-5,000 above their beds, filling every ravine and occupying
every plateau. Above Bhatwiri the forests of box, yew, and
eypress commence and cover the hills on both sides of the river as
far as Jhala, a distance of about thirty miles, and from Jhala to
Guangotri, as we have seen, the deoddr is the prineipal forest tree.
On the right bank of the river above Jhala, where it has a southern
aspect, the forest is nearly pure deoddr, but on the left bank, with a
northern aspect, there is a large admixtare of silver-fir, spruce, and
birch. Up to Dardli the deoddr extends to about a thousand feet
above the river’s banks, but further north it rises to fully two thou-
gand feet, where it meets the vast forests of spruce and silver-fir
already mentioned. The valley of the Jidh-ganga is also full of
deoddr, and towards its head the valuable pencil-cedar occurs in
appreciable quantities. As a rule the growth of the deoddr, except
in very favourable localities, is much slower here than in the com-
paratively warmer valleys of Jaunsir. From an examination of
the stamps of many trees it was found that a diameter of 16 inches
was attained in 64 years, of 24 inches in 105 years, and of 30
inches in 230 years ; the nearer the northern limit, the slower the
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growth. To recapitulate, the forests in the lower parts consist
chiefly of pine. Higher up we have the yew, box, birch, three
species of onk, two of juniper, eypress, silver-fir, spruce, deoddr, and
excelsa pine, and in small quantities the syeamore, horse-chesinut,
and walnut.  Only those useful timbers found in the more access-
ible valleys bordering on the Ganges helow Deoprayig and between
the Hiunalgadh and the Diin have hitherto been exported, and the
revenue collected has chiefly been from deoddr sleepers and small
logs for building pnrposes and bambus,

The lease from the Raja of Tihri includes the forests in the
remaining portion of his territories about the heads of the Tons and
Jumna rivers.) These lie to the south and west of the Bhigirathi

Forests at the head of  Sub-division and may be noticed in order
the Jumna and Toos, from the Bhiigirathi westwards. There are
the remains of a considerable forest of déoddr above Béarahat near
Salda and Uparikot in the Bhgirathi valley, and above it a splen-
did strip of moru oak (Q. dilatata). Crossing the water-parting into
the Jumna valley, there is a small deoddr forest above Shalna and
small patches of the same tree about the Bonk and Nagtiba peaks,
whence there is water carriage by the Jumna to the Din. Cross-
ing the Jumna to the Kedar-kéinta ridge which separates the Jumna
from the Tons, there are the remains of what was once a very fine
deoddr forest in the valley of the Banil, a tributary of the Jumna
that joins it just above Barkot. There are also small patches of
deoddr in the Rimasera valley to the south of the Banil, but of ne
great value. The chief glory of the Jumna is, however, the
immense fo ests of the long-leaved pine (¢hir) that line its banks and
in which there are numbers of magnificent trees fit for any purpose.
Unfortunately, sleepers of pine are not esteemed by railway con-
tractors, being liable to dry-rot and requiring frequent renewal, and
no means for effectually preserving them have yet been discovered.
The left bank of the Tons is also covered with immense forests of
¢hir. On the upper part of this river near Datmer, the ehil ( P. excelsa)
takes the place of the chir (F. longifolia). When the range that sepa-
rates the Tons from the Pibar is crossed, we come again into a
tract of which the characteristic forest tree is deoddr. The deoddr
commences on the north of the Tons near Gangor,and is scattered all

1 S¢l. Ree,, N.-W. P,, I1L (2nd Ser.,) 129,
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ever the ridge that separates the Tons proper from the Panch-ganga
river which joins the Tons opposite Shankuori. The hills here are
rocky and precipitous, and the deoddr is chiefly confined to the small
ravines and streams that ran down from them to the river. The
more important forest lies between Gangor and Datmer and on the
further side of the ridge above Lyor and opposite KKahsol and Raksha.

Following the course of the Tons southwards, we find a consider-
able amount of deoddr on the spur that comes down to the river a
little above the village of Koarbo, also in the valley of the stream
next to it on the west. The Rupin joins the Tons on its right
bank at Naintwari, and on both its own banks and on those of its
teeders are large and valuable forests, the lower part of which con-
sists of deoddr and the upper part of excelsa pine and silver fir.
The valley of the next tributary of the Tons on its right bank also
contains a very large proportion of deoddr forest interspersed in
places with silver fir, spruce, and oak. If we take the country from
the junction of the Rupin and the Tons as far as the junction of
the Tons and the Pabar, some of the finest deoddr forests in the hills
may be met with; and here the Forest Department found a valuable
addition to their resources for meeting the demands for sleepers,
In 1869, the forests of the upper Tons were estimated to contain
90,000 deoddr trees fit for felling and to be able to supply a lakh
of sleepers per annum, but no such great demand has yet been
made on their resources. It is the Jaunsir-Bawar and Bhigirathi
divisions that have had to provide the largest number of sleepers in
recent years. In the year 1879, the forests on the upper Tons with
those in khats Deogarh and Béawar of Jaunsir-Bawar were formed
into a new division known as the Tons division.

The forests of the Jaunsir division now comprise the whole of
Jaunsar-Biwar except khats Deogarh and Bawar to the north of
the Dharmigadh and Bandl, Shalna and Jaunpur in Tihri, They
had little or no practical value in the earlier
days of British rule, owing to their distance
from the plains. With the denudation of the Diin, however, their
real value became known, and some rough attempts at management
were undertaken. Up to the year 1868, the Commissioner of the
Meerut division was ex officio Conservator of the J aunsar-Bdwar
forests, and when the latter came into the hands of the Forest

Jaunsar-Biwar,
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Department, everything connected with conservaney had to be taken
in hand. Here, as in the eastern hills, the people, though nominally
in possession of immense tracts of forest land, were never considered
proprietors, but oceupiers entitled to the usufruct and whose rights
were sufficient to prevent people from other Fhats—as the local sub-
divisions of the district are here called—from entering upon or using
the nominal waste in their possession. They could pasture their
cattle in every part of this nominal area and cut down trees for
fuel or for building or other agricultural purposes, but could not
alienate these rights to others.  The Din forests were being worked
out whilst the demand for sleepers for the railways was increasing
every year, so that it became necessary for the authorities to examine
closely their timber resources, so as to meet the wants of both the
Government and private persons, present and prospective, It had
been shown that permission to graze cattle in a forest was absolute-
ly incompatible with forest conservancy. Provision had also to he
made for stopping the destructive fires that, hitherto, regularly
swept away every year the young trees that a suitable soil and
climate had raised to fill up the gaps caused by felling. The people
were accustomed to obtain early grass in the hot weather by setting
on fire the old grass, provided rain fell at the right time. This is
the chief reason given for their adherence to this practice, but it has
been shown that the rank crop of grass that occurs after firing is
much coarser and less nutritious than if nature had been allowed
to deal with the reproduction of the plant in its own way. Each
one, too, imagined that he had a prescriptive right to hack and hew
when and where he desired. The weak establishment hitherto kept
up was insufficient to coutrol the felling of timber, and it was not
uncommon for a Jaunsari, who wanted one tree to repair his home-
stead, to cut down eight or ten and sell the surplus, To remedy
these evils, the forests had to be demarcated, then grazing and the
felling of timber in unauthorised places had to be restricted, and,
again, fire conservaney had to be introduced. To prevent unlawful
felling in the demarcated tracts an officer was usually deputed to
inspect the work before a pass was given to fell trees. The people
objected to this, as it gave them trouble, caused delay, and eut off
one source of their irregular gains ; so that in a short time a great
cry was raised against the demarcation of the waste lands as
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Government property. As already noticed, at the former settlement,

-the right of each khat in the lands within its own boundary was
declared absolute as against all other bhats; the use of the wood
and jungle products was allowed to them, but it was held that they
had no right as against Government—i. e., Government conld at
any time step in and appropriate any portion required for its own
use or for settlement with others, so long as sufficient lands were
left for grazing purposes to each village. Since that time circum-
stances have greatly changed and almost every considerable tract
containing forest useful for timber or fuel has been appropriated
and marked off as first or second class forest. A large area has
been taken possession of at Chakrita, sufficient for all the require-
ments, present and prospective, of the cantonment there. What
remains is good for grazing or for grass and jungle produce or
possibly for some extension of cultivation. It is good for little
else, and there is no prospect of its being turned to any other
account. There is probably no portion of this land that can be
used either for tea cultivation or for any kind of plantation,
Under these circumstances the question arose whether the restrie-
tion as to proprietary right being acknowledged in anything more
than the cultivated and oceupied spots should be maintained. Sir
W. Muir resolved® that only such waste lands in excess of the
requircments of a Ahat should be marked off as “ Government
waste ” that were in excess of one thousand acres. That within
the khat proprietary right shounld be exercised over all third-class
forest land to such extent as each Ahat might require, with the pro-
vision that had always existed that there should be no power to
alienate the lands. The restrictions as to grazing and collecting
firewood were confined to first-class reseved forests. Such con-
cessions as were then granted and such restrictions as were then
cenforced were entered in the wdjib-ul-arz or ¢ record-of-
each village, so as to preventany disputes in future,

rights’ of
The Jaunsiir division is entirely surrounded by Native States
; - : - B ’
except on its southern boundary, where it adjoins the Dehra Ihin
The main physical feature is the great central ridge that forns the
water-parting between the Jumna and the Tons, Commencing at
" LB " - F L - = il 4
Haripur-Bids near Kilsi, it runs west of Chakrita to Deoban, and
} G. O. No. 304, Revenue Department, dated 4th January, 1873,
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then in a north-easterly direction to the Karimba peak. It mext
turns round the head-waters of the Dhiragadh and proceeds east=
wards into Tihri. It is along this ridge and its numerous spurs
that the chief forests are found. The rocks are principally lime-
stones, shales and slates. The first-class forests within this traet
measure 8,795 acres, and the second-class forests cover 88,282 acres,
The first-class forests are entirely within the control of the Forest
Department with the exception of some 575 acres, within which
grazing rights are permitted. Of the second-class forests sonre
13,017 acres are temporarily closed and are preserved from fire to
allow of reproduction. The division forms a section of the outer
Himdlaya and the forest vegetation varies accordingly. At Kilsi
on the sonth we have such trees as sdl, bakli, dhaora, krisam, haldn,
khair, and sisu, some of which run a long way up in the hot and
confined valleys of the Tons and Jumna to an elevation of nearly
4,000 feet. We have next the grey oak, rhododendron, and Andro-
meda between 5,000 and 7,500 feet. At the lower limit we have
the chir pine and at the upper the blue-pine and the deodiiv. Above
these, 7,500-10,000 feet, come the deoddr, moru and karshu onks,
four species of maple, horse-chestnut, walnut, cypress, spruce and
silver fir, yew and several species of Pyrus and the willow. Of all
these, the deoddr is the most valuable, and it is now found in the
Lohkandi and Kotikandsar forests in khat Misin : the Konain
forest in khat Lakhan ; the Tutwa, Maura and Lakhan forests on
the Dharagidh ; the Chijil or Kathiyén forest in khat Phanyar, and
the Koti forest in Bawar. Of these the Lakhan forest is the finest,
but it is doubtful whether the Dhiragadh can be utilized for the
transport of timber. The revenue and exports of timber will be

found in the appendix.

The forests of the Upper Himdlaya in Kumaan and British

Garhwal contain very little deoddr and are

ta of the Upper S ¥ o
Iliﬁ;}ﬁrli;: in British ter- cmnpua&d prmcalmil}' of ehir pine, spruce,

ritory. silver-fir, oaks, horse-chestnut, and other
trees of small economical value, and consequently, except those
on the upper feeders of the Alaknanda,! have hitherto been little

1 See Webber's forest survey of Kumaun and Garhwil, 1864-65, which g:'ivm
colored maps on the scale of one mile to an inch in sheets of twelve inches
mquare, accompanied by tabular statements showing the acreage and number snd

clasa of trees in ecach block.
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worked. From these latter a large number of chir sleepers has
been sapplied to the Bast Indian Railway. There are several fine
forests of Abies Smithiana, A. Webbiana and Pinus excelsa along the
left bank of the Alaknanda from Joshimath to Pipalkoti, but they
oceupy the tops of the ridges at some dis-
tance from the river. The long-leaved pine
covers the slopes of the Nagoli valley opposite Nandprayég, the
Niagpur hills epposite Chhatwapipal, and the valley up to Pokhri.
The forests on the upper part of the Mandikini and in the valley of
the Madmaheshwar rivers are too distant to be of economical value.
Similarly, the fine ¢hir on the slopes of Tungndth are too far from
the river to bear the expense of export, though, perhaps, the box-
wood, of which there are some good examples, may prove of use.
The eypress and excelsa forest on the Bishunganga near Badrindth
is also too far removed from the means of carriage to be suitable
for working. The pine forests near Tapuban on the Dhauli are the

Northern Garhwil.

most extensive in Garhwal. They stretch in one unbroken lock
from the western spurs of the Pilkhinta range to above Rindi, a
distance of sixteen miles with a breadth of from one to three miles.
All this iz a mixed forest of Abies Webbiana, A. Smithiona, P. ex-
eelsa, eypress and a few deoddar, with box, yew, and Quercus semecar-
pifolia. The sycamore (Acer pictum, Thunb.), from which the
Tibetan bowls known as lahawuri-doba are made, is found in the
valley of the Riniganga with horse-chestnut (.« FEsculus indica)
and silver fir. Higher up the Dhauli as far as Maliri similar
forests ocenr, and here also is the only natural deoddr forest in
British Garhwal, but unfortunately so placed as to be useless for
export.

In Southern Guarhwil, there are ehir forests on the Nayir at
Kainar, Sungarkhil, and Juniyagarh, and on
the Dudikatoli range, great forests of silver
fir and spruce cover all the summits up to 5,000 feet. The western
slopes of the same and adjoining ranges are clothed with dense
forests of oak and other trees of some value to the extent of about

Southern Garhwil,

fifty square miles, of which the silver fir occupies eleven square

miles. Below Kaimir, the Nayfr might be used for transporting

small timber during the floods, but the Chhiphalghiti river is too

shallow for this purpose and too much obstructed by boulders,
110
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though fine elér trees are to be found on both its banks arid at

Saimkhet and Tal.  The Dhanpur hills have been cleared of jungle
- for the mineral works. The eastern slopes of the Dudfikatoli range
are covered with onks and some seven square miles of silver fir and
they drain down to the Rimganga. A fine ehir forest nearly fifty
square miles in extent occupies the valleys leading to the Rim-
ganga between Lohba and Ganii, and the pine-clad slopes of Badhén-
garh and Bhatkot have a similar direction. The Rimganga
appears to be large enough for floating down sleepers during the
time of flood, and these forests may prove a useful reserve hereafter.
All the hills below Gandi are covered with stunted and twisted
chir. Extensive elfr forests of good quality exist at Ranikhet and
Syini, and have already been noticed: also along the Gégar range
and in the Malwa T3, Ramgarh, Saimkhet, and Khairna valleys,
and at Badhindliira on the Kosi. The Kosi appears to be unfit
for rafting except in the floods, when small timber might be sent
down it to Rémnagar.

The pine forests on the Pindar from Betuwa to Kulsfui adjoin
the river where it is 3-600 feet wide. From
May to October, the floods are incessant and
sufficient to float the largest timber to the Alaknanda at Karn-
prayig, and thence to the Ganges at Hardwéir, There are no rocks,
rapids or obstructions the whole way, and the fall is about fifty feet
to the mile. The cost of felling is about two annas per tree, and
the cost of carrying and_shooting down large trunks would be
from two to five rupees each aceording to the distance or, if pre-
viously cut into sleepers, about one anna per sleeper per mile of
land carriage. Sawing can easily be arranged for by imported
labour.  For three or four miles above its Junction with the Pindar,
the Kailganga might be used for sending down small scantlings of
the pine which grows abundantly along its banks, but the cypress
appears to be too far up to admit of working. The Nandikini, for the
first fifteen miles from its junction with the Alaknanda, possesses
sufficient volume in times of flood for the transport of sleepers from
the magnificent forests along its banks. The extent and variety of
the pines here are nowhere surpassed. They grow over the entire
valley, six different species being indigenous and a diameter of five
fect is a usual size. The spruce forest above Kanali is the most

Northecastern Garhwil,
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important, but eypress and deoddr also oceur with yew, hazel, box,
and all the other pines except Abies dumosa.

The upper valleys of the Sarju and its tributaries contain over
a hundred square miles of fine pine forest.
Abont and above Kapkot there is nothing but
pine ; much of it, however, is practically inaccessible, and as the
Sarju is not a snow-fed stream, rafting can only take place in time
of oceasional floods in therains, The valley of the eastern Rimganga
down to its junction with the Sarju has a considerable extent of
ehir and silver-fir forest along its banks, but the river itself presents

Merthern Kumaun,

some obstacles to rafting. Sdl also oceurs in the valleys of the
Sarju and Rémganga, but of little value as timber. There is a con-
siderable amount of pine forest near enough to the Kili, and about
Askot and Balwakot some very fine timber. Indeed, almost all the
valleys leading down to the Kili between Askot and Barmdeo con-
tain an abundance of chir of very fair gquality. The Gori has a
volume in time of flood nearly equal to the Pindar, and there is no
obstacle in its course frem the pine districts to the Kali. The ehir
forest along its banks, especially near Mastoli, are inferior to none
in quality or quantity. The banks also are well-adapted to shooting
down logs into the river, and labor is cheap and abundant. A
mixed forest of silver fir and A. dwmosa with box oceurs on Ham
Dhira, but apparently too high up to be available for timber. The
forests around Chipula abound with horse chestnut, s yeamore, birch,
yew, poplar, and wild froits which grow up to 11,000 feet, above
which is bare grass and rocks covered with snow till June. These
are all too remote from the river to be available for timber for
export. In the upper valley of the Kili there are numbers of chir
along the precipices close to the river, scattered patches of the
hemlock-spruce ( A. dumosa) intermixed with the excelsa pine and
considerable blocks of the silver fir, here called weétinan, which oceurs
also in the Dirma valley, too far trom the river for export. Box is
found in the Gori valley near Milam, and in the Bydns patti und er
the name pdpri. The grain of the wood appears to be coarser than
that of the European species. The yew is as good as the European
species for turnery and all purposes. The holly is close and even
grained, and fit for turnery, and the species of birch known as piiya-
utis yields a wood for doors and panels that bears a very high
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polish and is one of the best that we have, Besides these, maple,
hazel, birch, wild apples, wild cherries and pears abound, all of which
have their value as timber for turnery and other purposes. Tt ean
not be denied that, as in the case of mines, much of the valnable
timber trees of the inner Himélaya are in such a position as (o
render them practically useless for export 5 but should the necessity
arise, some mechanical contrivance will doubtless be invented for the
better and more easy removal of the logs to a stream that can carry
them to the plains. The shoots that have been in use in Jaunsar
for some years have materially assisted manual labour, and when
advisable, the same prineiple can he applied to the removal of valu-
able timber from the fores ts of British Garhwal and Kumaun,

We have now briefly sketched the character and position of each
of the great State forests, and shall proceed
to describe the system under which they are
managed. The expenditure under ‘forests’ is divided broadly inte
that incurred on account of ¢ conservancy’ and that for establishment.’
The establishment protects the forests from trespassers, prevents
unauthorised felling of timber, cuts down creepers and noxious
undergrowth, marks trees for felling, repairs the fire lines, and
superintends felling operations, both those undertaken on behalf of
Government and those carried on by private individuals, The
forest officer himself decides when felling operations may be under
taken, the principle observed being to work out distinct blocks as
well for the sake of more easy supervision as to enable the depart-
ment to open or close distinct areas at the same time. It is also
the duty of the forest officer to superintend the felling, sawing, collect-
ing and carriage to the depét of the timber collected for Govern-
ment ; the counting, stacking, and classification of the logs in the
depdt and the settlement of the accounts of contractors ; the repair
of old roads and the construction of new ones. The forest officor
has charge of the collection of tolls at the forest stations. These
are situate along the main lines of forest road, and in each there is a
clerk and several peons. On the arrival of produce of any kind
liable to toll, the clerk examines it, and the quantity and the duty
received are entered in a book arranged in the form of a receipt
and counterfoil. The clerk hands the receipt over to the exporter,
and forwards a copy of the counterfoil to the head-office of the

Forest Department.
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forest-division. The exporter proceeds with his load until he is
stopped at a second line of posts established where the forest roads
converge on the main public roads.  Here he gives up his pass, and
the goods are again checked and any deficient duty is collected.
These passes are also sent to the head-oftice and compared with the
copies of the counterfoils previously forwarded by the clerks in
charge of the first line of posts. Deputy overseers inspect each
post, and rangers “patrol the intermediate spaces to prevent smug-
gling ; and in addition the smallness of the tax makes it hardly
worth the trouble and risk necessary to suceessfully evade the pay-
ment on petty ventures. Itis only when the exporter bribes the
whaole establishment and removes valuable timber wholesale that any
profitable result can be expected, and this may be considered a very
remote contingency, The revenue collected is forwarded day by
day from post to post to the nearest treasury, and the official in
charge reports the amount received from each post to the head-
office of the division, and this is again compared with the total
entered in the passes and counterfoils.

The principal timber depdts in the Kumaun forest-division are
those at Ridmnagar and Moradabad, and the
“markets for minor forest produce are at
Chorgaliya, Haldwéni, Kaladhangi, Chilkiya, and Rimnagar. The
Naini Til forest-division finds its market in the settlement itself,
It has a special local conservancy staff, who superintend the felling
of trees for timber, fuel and charcoal, the dues on which are col-
lected according to a special table of rates. The Ranikhet forest-
division is purely conservative and supplies only the local demand
in the Rédnikhet settlement. Khohdwira or Kotdwira, as it is
more commonly called, is the great mart for the exchange of minor
forest produce in Garhwdl, and, for the sale of timber, depits have
been established in this division, both on the Rimganga and on the
Ganges. Hardwir on the Ganges and Rajghdt on the Jumna are
the two great timber depéts for the whole Himilayan tract between
the Ganges and the Tons, including the Dehra Diin, Jaunsir, and
Bhigirathi forest-divisions. A considerable amount of timber and
minor forest produce, however, finds a way to the plains throngh
the passes in the Siwiliks to Saharanpur, Dehli, and Meerut.
Good roads connect all these marts with the different lines of

Timber marts.
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railway, and with the extension of the existing Tine from Bareilly to
Pilibhit and Naini Tdl, the communication, so far as Kumaun is
concerned, will be complete and the value of the minor forest pro-
duce will be enhanced considerably. In appendix A. will be found
a table showing the rates now levied on timber of all kinds and
minor forest produce in the Kumaun forest-division. Tt has not
been considered necessary to give these tables for every forest-divi-
sion, though they vary slightly in details in each tract, Enough has
been given to furnish a fairly aceurate idea of the extent and character
of the State impost on forest produce. Perhaps the most curious fact
elicited is the number and variety of the articles coming under the
head ‘minor forest produce.”  Here we have the drugs, tans, dyes,
gums, reeds, fibres and grasses of the preceding pages, with the toll
that is levied on them by Government, and the average annual
export from the forest-division based on the returmns of four years,
It has been found impracticable to give a eorrect selling price for
these articles : so much depends upon the locality and circumstances,
The greater part is collected and exported by the poorer elasses whe
exchange their goods for grain or clothes and earn but a scanty
subsistence.  Still confining our remarks to the Kumaun forest-
division, some idea of the extent of the felling operations will be
g thered from the fact that, between 1859-60 and 18749-80, the tim-
ber cut and and sold by Government agency amounted in this djvi-
sion alone to 3,040,241 cubic feet and the quantity cut and exported
by private agency amounted to 2,620,607 cubic feet between 1865-
66 and 1879-80. The greater portion of this timber was gl of good
quality, though of late years second-class timber has come inte
considerable repute. In addition to this, great quantities of dry
timber were exported by merchants at lower rates, and in the
Kumaun Bhabar, many thousand acres of sdl, haldu, dhami, and
other trees were cut down and exported to make room for cultiva-
tion. No detailed account of the quantity can be given as the duty
was usually levied by cart or bullock load. If we remember that
similar operations are going on in each of the other forest-divisions
bordering on the plains, some idea may be formed of the extensive
nature of the forest operations. In Jaunsér and the Bhigirathi valley
the principal export is timber for railway sleepers cut and exported
by Government agency. Appendix A. gives the revenue and
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expenditure of all forests for as far back as the records appear
aceurate enough for reproduction.
Rheea.

Baehmeria nivea, Hook. et Arn. ; Urtica nivea, Linn. ; Ul tena-
cissima, Roxh,—China grass, rhea, rhega, ramie (Malay). Brandis,
402,

The rheea iz indigenous in China, Japan, the Phillipine Islands,
Java, Sumatra, the Indian Archipelago, Siam, Burma, Singapur,
Penang, Asim, and Rangpur and Dinajpur in Eastern Bengal. It
is cultivated in China, Japan, and the Indian Archipelago, where it
is stated to like a moist soil, and flourishes best in alluvial deposits
along the banks of rivers and generally in the fertile flats such as
are found in its native haunts in China and Sumatra, The cultiva-
tion of the rheea in these provinces dates from the year 1865, and
in 1865 there were several small plantations in the Dehra Din.
The Government plantations were begun in 1867 by devoting a
small portion of the Chandwila garden in the Diin to the propaga-
tion of the plant for distribution to those who desired to embark in
its cultivation. In 1870, the regular cyele of inquiries as to the
value of the economic products of India brought rheea prominently
to notice, and orders were issued for the extension of the existing
Government plantations both in the Dian and at Sahdranpur. In
1871, a prize of £5,000 was offered to the inventor of the best
machine or process for the preparation of the fibre, and in the same
vear, instructions were issued for the supply of stems for a trial
between competitors for the prize and for distribution for prelimi-
nary experiments to all who were likely to make use of them both
in this country and in England. During the year 1871-72, the area
under rheea in the Dim and at Sahiranpur exceeded 37 acres, and

upwards of nine tons of stems were forwarded to England for the
use of intending competitors.

The first trial for the prize took place at Sahdranpur in August,
1872, when a machine, the property of Mr.
J. Greig of Edinburgh, was entered for com-
petition. The following extract from the official report of the trial
will show what degree of success was olitained —

“The machine, ns a piece of mechanism, is gond ; it is well-made and w
: ; ell-pro-
portioned, the relative strength of the various parts having been well considered,

Firat competition.
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It is calenlated to wear well, and deserves commendation so far as being a good
substantial picee of work. The machine, however, as must always be the case
with machines of this kind, i, €., contrived to do a work of which there is little

or no experience available and without means of obtaining the natural material to
work upon, is far from matured. Few, if any, of such machines are ever con-
structed at once able to do the work for which they are intended ; most are generally

perfected by degrees throngh numerous partial failures ; experience gained in the

process of working alone enabling many defects to be seen and remedied and a

perfect machine to be produced, and such appears to be the case with this mill s

for, independent of whether it is or is not the best description of machine for

preparing the fibre, it is, on the one hand, in many points very deficient in the
work the exhibitor sets it forward to perform, while, on the other hand, it is
certain that it can be improved in much that is faulty.”

Mr. Greig was awarded £1,500 for his machine, in considera-
tion of the skill, labour, and expense incurred in its construction,

and in recognition of its being a real attempt to meet the wants of
Government,

In 1873-74 and 1874-75, the area under rhea was maintained at
37 acres, and in 1875-76 further instructions
were received to continne the supply of
stems for experimental purposes. In August, 1877, the offer of a
prize of £5,000 was renewed, and the following specification of the
machine required was published for general information in Ind ia,
Europe, and America :

Second competition.

“ What is required is a machine or process capable of producing, by animal,
water, or steam power, a ton of dressed fibre of a quality which shall average in
value not less than £43 per ton in the English market, at a total cost, including all
processca of preparation and all needful allowance for wear and tear, of not more
than £156 per ton, laid down at any port of shipment in Indin. and £30 in England,
after payment of all the charges usual in trade before goods reach the hands of the
manufactuarer. The processes of preparation are to be understood to include all the
operations required subsequent to the cutting of the stems from the plants in the
field, until the fibre is in a condition fit to be packed for conveyance to the
market. The machinery employel must be simple, strong, durable, and inexpen-
sive, and should be saited for erection in the plantations where the rhea iB grown,
It must be adapted for treatment of the fresh stems as cut from the plant. The
treatment of dried stems offers certain difficulties, and the fibre prepared from
them must, moreover, always be much more costly than the fibre produced from
green stema. Execept during the hot, dry, weather preceding the rains in Upper
India (where rhea grows best), it is very difficult so to dry the stems that no fer-
mentation or mildew shall occar. But during this season the stems are compara-
tively short and the crop poor and stunted, unless it is artificially irrigated, and
such greatly increases the cost of cultivation. In the rainy season the plant ig in
fine conulition, but at this scason it is }iqtct A ible to dry the stems in quantit
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