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L —DASELINE ROAD SIHGWING FLOOGDED HOUSES AND INMATES MOVING OUT WITH THEIRX
HOUSEROLD IMPFEDIMENTA,

II.—MALIGAWATTA FLOODED AREA, SHOWING PFEOFLE TAKING REFUGE ON TIE RAILROAD TRACK.

T, N, 7,837-415 (5/31)












IIl.—A CLORE U VIEW OF FLOGD BEFUGEES WITH Tiian CATTLE AND BELONGINGE OX THE RAILECGAD TRAUK.

1V, —pAMAGE CAUHED TO HOUSES DY THE BEAVY HRAINS.
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Akin and Sherrard carried ont a number of experiments to test the power of HON gas to
penetrate into spaces containing live rats partially protected by various means. Thuos white rats
were placed in gastight boxes having from one to fonr guarter-inch holes bored in one end,  All
rats exposed to a 2-honr fnmigation with the eugtomary 2 ounces per 1,000 enbie fest concentration
of HON were killed when ensconced in boxes with two or more holes.  All the rats in boxes with
no holes escaped.  Similarly, test animals were placed in open mesh wire cages in gastight buckets
securely elosed at the top by pads of new ganny sacking in layers 10 to 30 thick, dry in one series
of experiments, wet in another. With dry bags test animals were invariably killad throogh 70
layers. Eighty layers always protected. When wef sncking was nsed, test animals were invariably
profecled by 40 layers. The wet sacks were prepared by satorating them with water, wringing
them ont as dry as possible, and then hanging them ont in the air for one hoar.

Iats protected by four layers of sacks made of kraft paper were killed. " Rals protected
by from 16 to 20 layers of blankets, and others rolled in matting or hidden in piles of loose sacking
were invariably killed by the standard dose and exposore.”

Four sources of HON were used in these instructive experiments, lignid HCON-CHC1
mixture, Zyklon B. generation method, and caleinm cyanide. The best resnlis were i with
the two former substances, donbtless as a result of greater rapidity of evolution of HCN and more
prompt attainment of a lethal concentration. With caleinm cyanide the reqguisite concentration
can be readily reached by correct adjostment of dosage, but the rise in HCN concentration is slower.
The generation method turned ont to be the slowest and, as already pointed out, there is greater
uncertainty as to the coneentration reached from the given weight of materials nsed. At tropical
temperatures velocity of reaction and diffusibility of HCN through permeable materials are likely
to be enhanced as compared with average conditions at New York.

(8) Pulicidal Action,

Aceoriding to Lutrario effective penetration of grain encloged in ordinary sacks by hydrogen
eyanide gas is limited to the peripheral layers as regards lethal action on insects. Thus he states
that the parasiticide action against Hiematopinus guis does not extend deeper than 5 to 6 eenti-
metres,  The obgervations earried ont in this laboratory on the viability of mites in grain bags are
in eonformity with this resalt. He also states, however, that chemical determinations have
revealed the pregence of HON even in the despest layers of such bags.

Anderson (1923) fonnd that 34 to 4 hours’ exposore te hydrogen cyanide gas was sufficient
to kill all weevils and other insects infesting the grain, Grain fomigated six to eight times still
germinated mpidly,  When kept for gome three monthe eneh grain showed no signs of reinfestation
thus indicating that the reprodnctive forms of the insect had also been destroyed.

For the purpose of this report, the primary consideration is the penstrative power of HCN
into bagged materials, especinlly riee and other forms of grain infested with rai-fleas.  This point
has been insafficiently investigated hitherto. The extreme susceptibility of such fleas as Xenop-
aylla clwopis and Y. asfie to eyanide fomes does not appear to have been generally renlized. Rice
weevils are far more resistant to hydrogen cyanide than rat-fleas.

Flu anid de Vogel carried out experiments on the disinfestation of rice with steam at 60°C.
and sulphur fumes from riee weevils and fleas, 1t was found that rice weevils withdrew from the
action of both the steam and the sulphur fames into the depth of the rice.  Observations on minia-
ture gunny bags pot into bottles with the rat-flea X, cheopis also demonstrated a similar tendency
for the fleas to barrow between the strands of the gnnny bag and bury themselves in the rice when
exposed to action of 80s gs.

It seems to be the commonly aecepted view that complete disinfestation of bagged grains
and similar permeable produets from fleas is scarcely practicable without the assistance of a vacunm
to enable the hydrogen cyanide to penctrate through the material exposed to its action. It will be
demonstrated in this report that this view is incorrect.  Given an ndequate concentration of HON inthe
airanrronnding the individoal bagz and a long enongh exposure, the complete diginfestation of bags
containing large or medinm graing, incloding the chief varieties of ries in the Enstern market—
save those largely composed of rice grains broken into fragments—is quite feasible and practicabla
withount injury to the grain, thongh somewhat prolonged and free ventilation subsequent to fumi-
wation may be required to eliminate all bat the last traces of HCN from the disinfested produoct, if
liigh concentrations of this fumigant have been emploved.

It may be argned that it is noneceszary to aim ot anch complete penetration sinee only a
small proportion of fleas will normally be found in the depths of sach permeable materials as rice.

The obzervations of Flu and de Vogel and those by the writer recorded in the sneceeding
section demonstrate (hat the more active fleas can and do tend to escape from the action of a fami-
gant applied to the surface of a grain bag by withdrawing away from the gas towards the centre of
the bag, though, in all probability, they wouold seldom suceeed in doing so if confronted with a
concentration of HON rapidly rising high above the minimum lethal dose for fleas.

(#) Rehaviowr of Ral-feas in Grain,

It is important, therefore, to consider the behaviour of rat-fleas released in the vi

of & bag of grain by death of their natural host, the rat. The observations of Fla (1921) on the
epidemiology of plague in the Duteh Fast Indies, to which brief reference has already been made,
throw a flood of light npen this question. The first observations were carried out, like the above-
mentioned experiments on riee diginfestation, at Kerta Patih, a river port at the terminns of the
South Sumatra Railway and at Palembang, an important grain import centre, lower down the river
Moesi. Rice from the rice bags in the magazines was spread out in a layer and rabbits loosed upon
it. Om one of the rabbits plague infected X, cheopis was fonnd, The investigation was continued
at Tandjong Priok, the port of Batavia, in the large warehouses along the quay, using guinen-pigs
as flea traps. Even in uninfected warehouses many JX. cheopis were recovered from the gninea-
pigz, althongh many warehounses did not contain materials specially attractive to rats.













PLATE I

THE GCHAIN FUMIOATING TUNNEL. THE ASFIRATORE ARE CONNXECTED TO TUBES LEADING TO THE
CERTHE OF THE JRAIN Bags.

LADGRATURY APTARATUS FOR TESTS ON THE MOVEMEXT OF FLEAS IN RICE AND THE PENSETRASILITY
OF FICE BY HON Gas,
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PLATE II.

LISTON CYAKIDE FUMIGATOR CONNECTED TO SMALL LIOHTER CONTAINING D Baos OF RICE.

THE CAUZE FLEA-FAOLINER

BHOWING RELATIVE SIZE OF GRAING USED IN FUMIGATION CIEEIMENTH.
AT CEXTRE I8 TWoO ISCiuEs HIGH.
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