
















































McFARLANE-MALATHION AND BAGGED RICE BRAN 675 

USE OF A MALATHION WETTABLE POWDER FOR SURFACE 
APPLICATION TO BAGGED RICE BRAN ' 

By J. A. McFARLANE" 

Twenty-seven loo-lh. bags of rice bran were sprayed on their upper sides with approxi
mately 160 mg. of m"lathion per sq. ft. as each layer of a 3 X 3 X 3 stack was completed. 
Finally the sides of the stack were similarly sprayed. Samples (rooo g.) were taken from 
single bags, or from grouped bags, I and 3 weeks after spraying in order to assess the degree 
of contamination of the bran. A single sample of the bran obtained by brushing out a 
number of the sampled bags was also taken on each occasion. 

Contamination (estimated by a standard analytical procedure) was not more than 
0'5 p.p.m. in samples drawn after I week from the bulk of the contents of tested bags, and 
1·6 p.p.ro . in the resid~e (approximately 1000 g.) obtained by brushing out six bags. Overall 
contamination was estimated at not more than 0'51 p.p.m., allowing for contamination in 
both the main bulk and the residual bran. 

Contamination in samples taken 3 weeks after treatment was found to be nil in all of 
three samples taken from the mixed contents of nine bags. Contamination in the residual 
bran (approximately 1400 g.) obtained by brushing out the same nine bags was found to be 
0·8 p.p.m. Maximum overall contamination at 3 weeks was estimated at not more than 
0'11 p.p.m. . 

In a subsequent test a single lightweight (16-0Z.) jute bag containing 100 lb. of bran 
was heavily oversprayed, set aside for I week, and the contents subsequently stored for 
4 more weeks in a clean bag. Samples taken after I, Z and 5 weeks showed only low levels of 
m alathion contamination. 

Introduction 

This work was done in jamaica as part of a series of tri"ls designed to establish the practic
ability of using malathion (S-I,2-diethoxycarbonylethyl OO-dimethyl phosphorothiolothionate) 
in wettable powder formulation as a routine treatment for the protection from insect infestation 
of rice bran and similar feed ingredients or for the partial control of infestation in such in
gredients. 

A large proportion of the ingredients used in animal feed-mixes are highly infestable 
materials many of which are finely divided by-products from cereal-milling or oil-extraction 
plants. This type of commodity has been shown! to be particularly susceptible to contamina
tion by insecticides from impregnated containers (jute sacks), susceptibility being apparently 
inversely related to particle size in otherwise comparable cereal products. This effect can be 
assumed to depend largely upon increased surface/ volume ratio and the consequent increased 
sorptive properties of the commodity. The work referred to showed also that uptake of insecti
cide was strongly affected by the oil content of the commodity, so that for commodities of 
comparable particle size it would appear that uptake can be expected to be greater in the com
modity with the higher oil content. Thus soya flour' was found to take up approximately 
3 times as much DDT as wheat flour, which in turn took up approximately 18 times as much 
of the same insecticide as whole wheat. Available evidence indicates that uptake of malathion 
can be expected to be less than with lindane (on wheat2) and probably of the same order as, or 
less than, with DDT. However, it was considered desirable to carry out experimental trials in 
view of the nature of the commodity involved and of the absence of specific evidence on the 
subject. 

Rice bran was chosen for the initial test as it is fairly representative of the majority of 
milled cereal products used as feed ingredients and widely used in jamaica, it is subject to heavy 
infestation, and is periodically stock-piled so that bags may be in store for several months. 

It must be pointed out, however, that there are a number of other common feed ingredients, 
such as the various oilseed by-products (soya-bean meal and copra meal are common in 
jamaica) which can be expected to be more liable to contamination than rice bran by reason 
of their higher oil content, and the results of this trial cannot be taken to apply to these, 
although inferences may be drawn on the basis of their known properties. Supplementary 
tests of contamination in these more readily contaminated materials are, therefore, advisable, 
since surface treatment of many of these ingredients may be desirable in particular cases. 

" Prescnt address: c/o Pest Infestation Laboratory, Slough 
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Similarly, it might be desirable to employ a surface spray on bags of finished feed-mixes, although 
the possibility of using insect-proofed paper bags as the final container provides an alternative 
measure to prevent reinfestation and one which is very much to be preferred. 

Malathion was chosen for these trials for three principal reasons. First, its mammalian 
toxicity (acute oral) as assessed by the usual tests is considerably lower than those of DDT 
and y-BHC (Parkin;l Barnes,a) both of which insecticides have been fairly widely accepted for 
direct application to foodstuffs within approved limits. Evidence relating to cumulative toxicity 
is also very favourable (Parkin1). Moreover, malathion has a remarkably good record of safety 
in use. Barnes, ,b while emphasising that malathion should not be considered as harmless, states 
that it is amongst the least toxic insecticides of any type. Second, the limited data available 
on contamination of foodstuffs by malathion indicate that uptake is likely to be rather less 
than with y-BHC (Parkin;l Schesser et al.') . Third, quicker knock-down effects are produced 
than with DDT, which suggests to the writer that better control of Lepidopterous species may 
be obtained than with the latter insecticide, which has been shown to be ineffective in practice 
for prevention of moth infestation (Ephestia cautella) by surface spraying at levels as high as 
956 mg./ sq. ft. (Smith') and, moreover, the initial toxicity to Ephestia elutella larvae of deposits 
of malathion dispersible powder has been shown to be higher than that of DDT and y-BHC, 
although persistence is less' good than with DDT (Parkin1). Toxicity to Tribolium castaneum
the most troublesome local pest of rice bran and many other feed ingredients-is high. Further
more, although long-term persistence cannot be expected, it has been shown that deposits of 
malathion dispersible powder on jute sacking are promising in this respect, and give longer 
persistence than y-BHC,5 weekly application of which has been shown to be necessary for satis
factory persistence in the tropics (Duerden et al. 0) . 

The main aim of these initial trials was to establish that malathion in wettable powder 
formulation could be used at maximal application rates (i.e., rates which it is unlikely would 
need to be exceeded in practice) for the surface spraying of bagged rice bran or similar feed 
ingredients without causing harmful contamination of the commodity. 

Experimental 
Materials 

The rice bran was drawn from stocks at the Marketing Department Feed Plant, and 
originated from a local rice mill (Spanish Town, Jamaica) . The bran was in Ioo-Ib. second
hand jute sacks of various types, including I6-oz. single-ply bags and medium and heavy weight 
(24 and 36 oz.) B-.twill bags, as packed at the mill. 

Malathion wettable powder (25% , premium grade) was stored before use in a sealed tin 
at room temperature (_30°). When analysed 3 weeks afterthe spray-treatment· it contained 
24'5% w/ w of malathion, a level not significantly different from the nominal concentration. 

Methods 
I . Spray-treatment 

The 27 bags of rice bran were built into a stack 3 X 3 X 3 on dunnage consisting of baulks 
of timber. The top surface of each layer of 9 bags was sprayed after the completion of the 
layer, and after the completion of the stack the outer sides were also sprayed. The spray was 
applied from a diaphragm-pump knapsack sprayer without agitation. The spray mixture was 
454 g. (approximately I lb.) of the 25% wettable powder in I gal. of water, and was prepared 
I h. before use and agitated thoroughly in the pump container immediately before the com
mencement of spraying. The stacking and spraying of the first two layers required 10 min., 
during which no further agitation was given. The third layer was sprayed 5 min. later after 
re-agitation of the spray mixture by shaking the container. The sides of the stack were sprayed 
IS min. later after a further reagitation by the same method. The theoretical application rate 
was I gal. per 1000 sq. ft. to give a theoretical deposit of 114 mg. of malathion per sq. ft. The 
pump output had been previously estimated at approx. I pint per min. at the normal working 
rate and the theoretical application rate, on the basis of this figure, would have been achieved 
by 4.8 sec. spraying for every 10 sq. ft. of surface. The practical rate adopted was 5 sec. per 

• A paper reporting the biological effectiveness of this spray-treatment is shortly to be published (Trap. 
Sci. , 1961) 
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