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Buffalo fly control using 50,100,500ppm AZA 
Trial 9 - 

0 1 2 3 

days post-treabnnt 

Efficacy of 0.25, 0.5 and 1.0% AZA as spray 

I Trial 11 

1 2 

days post-treabnnt 

Efficacy of 0.25,O.S and 1.0% AZA in spray 
Trial 12 

1 2 3 4 

days postareabnent 

Figure 1. Efficacy of neem oil for buffalo fly control (Trials 9,11, 12) 
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By increasing the amount of M A  per animal and ensuring that the whole body of the 
animal was treated, fly control was spectacular. At >0.75 mg M A  per animal, 100% 
control of buffalo fly was achieved in several studies one day after treatment and >90% 
control was maintained for up to 4 days after treatment (Figure 1, Trials 11 and 12). 
Difficulties with supplies of neem at this time caused a hiatus in the field studies and led to 
an extension of the project. 

After obtaining further supplies of neem and also sourcing supplies from a different 
company, the field evaluation of neem using the Self Applicator was canied out. A 
convincing demonstration of the efficacy of the Self Applicator was made, using a 
commercial but unregistered pour-on product for fly control ("Brute" containing 10% 
permethrin). After setting up the Self Applicator and charging it with the "Brute" 
formulation, fly control was 98% within one day and continued at 100% for the following 
2 weeks at which time the Self Applicator was removed (Figure 2, Trial 18). 

I Evaluation of Self Applicator using Brute Pour-on 
Trial 18 

I 0 2 4 6 8 I 0  12 

days post setup I 
Figure 2. Evaluation of the Self Applicator, using 10% permethrin in 

BruteTW pour-on formulation 

This convincing demonstration of the efficacy of the Self Applicator was followed up with 
a study using a neem product. However, the level and sustainability of control achieved 
was not good (Figure 3, Trial 19). It was clear that a formulation of neem that had been 
used in the earlier studies would most likely have produced good results. The company 
that processes that very effective formulation of neem no longer produces neem based 
products and further supplies could not be secured. 

This study demonstrated the effectiveness of controlling buffalo fly in the field by 
deploying the Self Applicator. The study also demonstrated that some formulations of 
neim(foAified with adequate quantitiesbf MA) give excellent buffalo fly control. Lack 
of supplies of neem which had been demonstrated as effective in earlier 'spray studies' 
were not available for the final phase of this work. Nevertheless, we believe that the 
maniage of the Self Applicator with an effective organic neem product in a suitable carrier 

-- 
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is essentially a formulation problem but will require extensive research into suitable carrier 
chemistry. 

Evaluation of NeemAzol in Self Applicator 

Trial 19 

0 2 4 6 8 10 12 

days post set-up 

Figure 3. Evaluation of the Self Applicator using NeemAzol(3% AZA) 

The further development and b r e  deployment of a neem-based self application system 
for buffalo fly control in open pasture grazing situations must now await registration of 
neem for use in Australia. Neem is registered for agricultural use in the USA and many 
other countries such as Nicaragua, while commercialisation of neem throughout Latin 
America is imminent. Members of the Australian neem industry are confident that NRA 
registration of this product cannot be far away. That toxicology packages for neem are 
now available will certainly assist the registration process. It is hoped that within ten years 
time, neem and other botanically based insecticides will form a significant part of food 
crop and animal protection in Australia. 
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Summary table of results of field studies evaluating neem oil for buffalo fly control 
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The results obtained from Trials 9, 11 and 12, using the effective formulation of neem 
from Neem Extracts Pty Ltd, was subjected to probit analysis, comparing the amount of 
AZA active per animal with efficacy (equivalent to % control or % mortality) (details of 
analyses given in Appendix 12). The analyses were made on 1 ,2  and 3 day post-treatment 
data separately to derive response levels after exposure of the one-off neem treatment for 
1-3 days under field conditions. To achieve 90% and 95% control at 1 ,2  and 3 days after 
treatment the amount of AZA per animal was estimated to be as follows: 

19. 

Mean quantity (mglanimal) of AZA required to achieve 90 and 95% control 
of buffalo flies on cattle after 1,2 and 3 days after treatment 

3.0 
( ow  

It appears that a formulation which provides about 1.4 mg of AZA per animal per day or 
two will reduce buffalo fly infestations on cattle hosts by 95%. A formulation which 
results in the even spread of the 1.4 mg of AZA over all or most of the animals body 
should provide high levels of buffalo fly control within a self applicating system. 

Control level 

90% 

95% 

These data should provide a good basis for future studies of neem based formulations for 
buffalo fly control. 

50% 
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2. Introduction 

The buffalo fly, Haematobia irritans exigua, is a major pest of cattle in India, Indonesia, 
Malaysia, China, Papua New Guinea and much of tropical and sub-tropical Australia. The 
economic impact of buffalo fly in Australia has been estimated as high as AUD$150 
million per annum with liveweight losses of up to 21% recorded on untreated cattle 
compared with those kept relatively fly free (Spradbery & Tozer 1996). Buffalo fly is 
currently controlled by means of chemical pesticides such as organo-phophates 
and synthetic pyrethroids, administered via dust bags, back rubbers, sprays, and pour-ons, 
and impregnated ear tags. The broad spectrum chemical pesticides used in agriculture are 
toxic to many non-target insects and indiscriminately destroy other beneficial insects, 
including natural enemies of insect pests. There is demonstrable interest among graziers in 
Australia for more organic and environmentally acceptable ways of controlling buffalo fly 
such as the walk-through buffalo fly trap that was developed in Australia and USA (Tozer 
and Sutherst 1998). There is an increasing ground swell of informed opinion supporting 
the use of organically derived pest control agents such as neem. 

2.2 lke Indian Neem tree and azadirachtin 

Neem oil is a product of the Indian Neem Tree or Indian Lilac, Azadirachta indica. The 
unusual properties of the neem tree have been exploited for centuries and feature in 
ancient Sanskrit writings. The active ingredient, which is derived primarily from the seed 
kernel but is also found in the leaves and bark, is azadirachtin, a tetranor-triterpenoid plant 
liminoid with potent insect anti-feedant and growth disrupting properties (see update 
review by Mordue and Blackwell 1993). There are several azadirachtins in neem 
products, but the two which quantitatively dominate are azadirachtin A and to a much 
lesser extent, azadirachtin B, together with other actives such as salannin and nimbin (see 
gas chromatogram in Figure 3). 

Recent advances in azadirachtin research are related to field trial data, using commercial 
and semi-commercial preparations of neem. Increasing research on the chemistry of 
azadirachtin and the development of synthetic analogues are leading to a greater 
understanding of structure, activity relationships and synthesis (for a review of the 
chemistry of azadirachtin, see Ley, Denholm and Wood 1993). The interest shown by 
researchers into neem and its biological effects is apparent from the literature - more than 
1,480 publications dealing with neem were found on-lie during a recent literature search 
of the past decade. 
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Figure 3. A Gas Chromatogram Profile of Azadiractin and other Actives 
in Neem Oil (Neem Extracts Pty Ltd, Lismore, NSW) 

2.3 The impact of azadirachtin on insects 

The major impact of azadirachtin on insects is its anti-feedant effect although it displays 
other toxic effects which result in insect growth inhibition, malformation, inhibition of 
ecdysis (= insect growth inhibitor action) and death. More than 200 insects species have 
been studied during the process of determining anti-feedant effects. As little as 0.01 ppm 
of M A  caused 100% anti-feeding in locusts (Haskell and Mordue 1969), although some 
insects required much higher doses to achieve an anti-feedant effect such as a termite 
species which required >I00 ppm M A  (Grace and Yates 1992). Fly larvae such as sheep 
blowfly, house fly and buffalo fly, can be controlled through insect growth effects when 
their feeding medium is treated with AZA at 10-20 ppm, while adult sheep blowflies have 
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7 been prevented from ovipositing by a dose of 200 ppm AZA in sheep plasma (in Rice 
1993). 

2.4 Australian neem industry - Quo Vadis? 

The neem industry in Australia is embryonic at present, although there appears to be some 
long term future potential in both growing the neem tree and also in the processing 
industries @ce 1993, O'Shea, unpublished communication). Nevertheless, the research 
project reported here was frequently hampered by lack of sources of neem oil, disruptions 
to supply, and variations in formulation. Before the local neem industry can claim any 
share of the pest control market in Australia, there needs be an upgrading of standards in 
regard to the quantities and quality of neem-based products available for evaluation by 
research groups. There are also likely to be protracted negotiations to obtain approval for 
neem to be used for agricultural and veterinary use. Both these issues are related to 
formulation problems and the need for a technical grade active (or similar) for research 
and registration purposes. There is a pressing need to further the registration process 
through the Australian National Registration Authority (see Appendix 1 I), which requires 
significant and costly inputs such as toxicological and residue data packages. That neem- 
based products have the potential to control buffalo fly in a cost effective and 
environmentally sound manner should provide some stimulus to hrther the process of 
registration of n e e d  azadirachtin for deployment in Australian agriculture. 
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4. Materials 

4.1 Experimental materials used 

Several different formulations containing neem oil and its derivatives from different 
sources were used during the course of the study. A typical gas chromatogram profile of 
the azadirachtins and other actives is given in Figure 3. 

30% emulsifying agent 

2% sunscreen 

(no sunscreen agent 
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The Self Applicator or "Fly Rod" was constructed from PVC off-the-shelf plumbing 
equipment as described in Figure 4, below. Its use in the field is illustrated in Plates 1-5 

allwick holes 
to be Bmm dla 

pvc cover 
Q 

pvc end cap 
pvc cover pve end cap 

lor 1501160mm for 1501160mm rn 

rn 
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4.3 Location o f l e d  studies 

The neem field study was conducted at "Iwakana", the Peak Crossing (QLD 4306) 
property of Flycam Pty Ltd (Plate 6) with untreated control animals maintained at Allens 
Road, Peak Crossing (Plate 7), proprietor, Mr Wayne Bailey, 3 km from the experimental 
property. The properties were characterized by unimproved open pastures of 
predominantly native grass species in the Fassifern valley area of southern Queensland. 
The stocking rates were approximately 1 animal per 1.5 acres. 

Treated animals were run in an open paddock of 60 hectares bounded by wire and electric 
fencing (Plate 8) and incorporating a separate feeding area of 5 hectares in which molasses 
and water were sometimes provided. The molasses was presented in a drum dispenser 
(Plate 9). Adjoining the feeding area was a cattle race in which animals could be weighed 
and treated plates 10 and 11). 

4.4 Personnel involved 

The personnel involved in the study were as follows 

(Appendii 7) 

Name 
JP Spradbery 
RS Tozer 
S Pender 
W Bailey 

4.5 Animals used 

Responsibility 
Study Director 
Field trials director and supenision 
Fly counts and animal maintenance 
Property owner 

The animals used in both treated and control groups were Brangus and Angus cross 
steers, all black in colour (Plates 7 , 9  and 10). 

4.6 Feed and water 

Food was grass in the paddocks with supplementary food as hay when required. Water 
was supplied ad libitum as per local practice. Small quantities of lucerne hay were 
sometimes used to attract animals to facilitate fly counts. Water was supplied from farm 
dams in each paddock, and the nutritional status of the paddocks was good during the 
course of the trials. 
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4.7 Animal identification 

Animals in each group were individually identified with numbered ear tags (Y-Tex 
identification tags) 

4.8 Trial Pennit 

A Trial Permit (TPM0001A) was obtained from the National Registration Authority to 
enable the need study to be carried out (Appendix 9). The conditions of the permit state 
that disposal of any produce From animals treated during the trials cannot be done in a 
manner that can result in direct or indirect consumption of this produce by humans. Any 
animal treated with neem cannot be put back into the food chain and must be retained for 
experimental purposes or destroyed and properly disposed. 
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5. Methods and Procedures 

5. I Weighing animals 

The weight of each animal in the treated groups was determined using electronic cattle 
scales ( 'TruTest' 51 kg) on the day of treatment. The amount of material used to treat 
each animal was determined on the basis of liveweight (see Appendix 2, ~reatment 
Records). 

5.2 Buffalofly counts 

The number of buffalo fly on the animals was estimated by counting flies on both sides of 
each animal (whole body counts) and recording on a pro-forma (Plates 12 and 13) 
(Appendix 3 - Fly Counts). When numbers of buffalo fly were >20 and <loo, they were 
counted in groups of 10s; when >lo0 and <200, in groups of 20s; and when >200 per 
animal, flies were counted in groups of 50s. In some trials, the numbers of flies on upper 
or lower body were distinguished, and also upper, mid, lower body and head were 
distinguished. 

5.3 Timetable 

The different field studies were camed out as follows: 
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CI: Confidence limits ED: Effedive dose (=Lethal dose LO) 

Figure 5. Probit analysis for diazinon using the buffalo fly population at "Ikawana" 
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Figure 6. Probit analysis for fenvalerate, using buffalo flies from "Ikawana" 
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6. Results 

6.1 Animal health observations 

No adverse animal health observations were noted during the study. No treatments 
caused adverse reactions and, except for circumstances which were not associated with 
the study such as 3-day sickness, the animals remained in good health throughout the two 
year study period (Appendix 2 - Animal Health Observations). 

6.2 Resistance status 

The results of resistance tests canied out at "Iwakana", Peak Crossing on 26 February 
1997 are presented in Figures 5 and 6 and summarised below and . 

The results indicate that resistance in the field population of buffalo fly at Peak Crossing to 
the organophosphate (OP), diazinon, was negligible, while resistance to the synthetic 
pyrethroid (SP), fenvalerate, indicated significant resistance to this class of chemical 
pesticide. It is considered unlikely that such SP resistance would impact on the response 
of buffalo flies to neem and associated products, which are an entirely different class of 
chemical to which this fly species has not been previously exposed. 
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6.3 Efficacy studies 

6.3.1 Trial 1 

Ekperimentaldesign: The first series of trials was made using a 0.31% azadirachtin/AZA 
(=3 1,000 ppm AZA) formulation containing in addition: 2% sunscreen, 2% sticking agent, 
30% emulsifying agent, in alcohol (ethanol), produced by Neem Extracts of Lismore, 
NSW. The formulation can be diluted with water or other caniers such as canola (rape) 
oil. 

The first study compared the full strength formulation with one diluted by a half using 
canola oil as a solvent. The dose rate was determined on weight of animals and was 55- 
75ml per animal, applied via spray mister bottles along the back of the animals. Four 
animals were treated with the 100% formulation, and 4 cattle were treated with the 50% 
formulation, 6 animals were treated with canola oil only as a placebo and there were 4 
untreated controls. 

Results: The results of the trial are given below. The numbers of buffalo fly on untreated 
controls and the per cent reduction in fly numbers resulting from the different treatments 
compared with the controls (see 4.5 Statistical treatment, above, for details) is as 
follows:- 

Per cent control of buffalo fly using 50 and 100% formulations of 0.13% AZA 

Comment: The full strength formulation gave a maximum of 62% control of flies one day 
after treatment and this was apparently sustained for a further day or two. The half 
strength formulation peaked at 57% control 4 hours after treatment but efficacy fell away 
sharply one day after treatment. The placebo canola oil did not impact on buffalo fly 
control, although after 3 days, a sharp increase in buffalo fly numbers on the untreated 
controls gave an apparent but spurious control effect. 
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6.3.2 Trial 2 

Experimental design: This study was a continuation of the previous study, using the same 
animals in the control group, without a placebo group. The quantities of 50 and 100% 
neem in synertrol diluent were increased by raising the dose rate to 75-100 ml per animal, 
treated by applicator mist sprayer to the entire body surface. 

Results: The results of this study are given below. 

Per cent control of buffalo fly using 50 and 100% dilutions of 0.13 % AZA 

Comment: Although almost 100 per cent control was achieved with the full strength 
formulation 2 hours after treatment, this level of efficacy was not maintained consistently 
over the following days. The 50 per cent formulation provided more than 84 per cent fly 
control for 24 hours. 
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6.3.3 Trial 3 

Experimental design: This study compared a 50% dilution in water of a 1% AZA 
formulation (in an ethanolic extract of neem oil from Neem Extracts Pty Ltd) and the 
undiluted formulation in a re-chargeable cattle ear tag. The diluted neem was sprayed 
over the whole body of the animal, and the undiluted formulation in ear tags applied at 2 
tags per animal. 

Results: The results of this trial are summarised below. 

Per cent control of buffalo fly using a 50% formulation of 1% AZA as a spray and 
100% formulation in two ear tags per animal. 

Comment: The diluted neem formulation sprayed over the animal reduced fly populations 
by 80-96% over 2 days, but the neem oil failed to be discharged from the re-fillable ear tag 
and there was thus no control via this method of application. Should re-chargeable ear tag 
design change in the future to allow a more viscous material to be discharged, an ear tag 
with a suitably formulated neem may well prove effective. 
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6.3.4 Trial 4 

Experimental design: The next three trials (Trials 4, 5 and 6) were made to evaluate a 
neem based product from India called, "Nibitor". This product was described at the 5" 
International Neem Conference in 1996 (Gatton, Australia) by AC Desai and KM Parikh 
of Zandu Pharmaceutical Works in Bombay, India. These authors claimed that 
"Nimbitor" showed excellent bio-effectiveness against ectoparasites of cattle such as flies, 
lice, and larval ticks (Desai & Parikh [I9961 Abstracts International Neem Conference, 
Gatton, p 36). 

I Concentration of I Amount of AUdirachtin I Dilution for IOOml aliquots I 

For the first trial, IOOml aliquots of 4, 10 and 20% formulations of "Nimbitor" in water 
were sprayed over the bodies of the treated cattle. Three cattle were used in each group, 
with 3 cattle used as untreated controls. 

Results: The results of this trial are given below:- 

Number of buffalo flies and (per cent control) using different concentrations of .. - 
"Nimbitor" 

Control 

Comment: These concentrations of "Nimbitor" clearly did not effectively reduce buffalo 
fly populations. If control was estimated on the basis of fly reduction on the treated group 
before and after treatment. the control was 48-63%. still below the benchmark. 

Post-treatment Group 

4% Nimbitor 

10% Nimbitor 

20% Nimbitor 
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Pre-treatmentfy counts 

2411 1/96 

65 

73 

77 

72 

2611 1/96 

73 

2711 1/96 
(+ 1 day) 

70 

58 

112 

80 

30 
(57.1%) 

42 
(40.0%) 

32 
(54.3%) 
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6.3.5 Trial 5 

Experimental design: A similar trail as above was made, using 20,40 and 80% 
concentrations of "Nimbitor" on 3 animals in each group, plus 4 controls. The day of 
treatment was hot (+3g°C) and the 20% and 40% mixes were relatively easy to apply via a 
hand-sprayer. However the 80% was the consistency of a heavy glue and difficult to 
apply despite the heat and this concentration was pored onto the animal and then smeared 
over the body by (gloved) hand. At 4.30am the following morning, a storm dumped 39ml 
of rain at the experimental site and this rain probably washed off much of the "Nimbitor" 
applied the previous day. 

Results: The results of this trial as below:- 

Number of buffalo fly (and per cent control) using different concentrations of 
"Nimbitor" 

Comment: The higher values for control after one day following treatment were partly due 
to a high number of buffalo flies on the control group on that day. Nevertheless, >SO% 
control was only achieved for a single day at the highest concentration of 80% 
"Nimbitor". 
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6.3.6 Trial 6 

Experimental design: The final study of "Nimbitor" was a repeat of the Trial 5. At 80% 
"Nimbitor", the resulting formulation was very d i cu l t  to apply because of its viscosity, 
and any higher concentrations would be impracticable to apply. Three animals were 
treated at each concentration, with 3 controls. 

Results: The results of this trial are given below:- 

Number of buffalo fly and (per cent control) using different concentrations of 
"Nimbitor" 

I I I I I I I 
* Single side counts 

Comment: Control of buffalo fly was achieved for 1-3 days at the highest concentration of 
"Nimbitor". It is considered that this concentration would be impractical, would not be 
suitable for administration via a self-applicator, and would be too expensive. 

Post-trearinentfly counts Group 
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6.3.7 - Trial 7 

Experimental design: A quantity of a 2% AZA neem formulation was supplied by Neem 
Extracts Pty Ltd. This neem formulation contained 2% AZA, 2% sunscreen, 2% sticking 
agent and 30% emulsifying agent in an ethanolic base. The first few studies were titration 
experiments in which suitable dilutions of the stock formulation were made up and 
evaluated in the field to determine the quantity of AZA necessary to achieve control 
objectives: 

* Amount for treating 3 animals in parentheses 

The dilutions of the 2% AZA formulation in relation to the absolute quantity of AZA 
received per animal is shown in the following table: 

Quantity for lOOml aliquots* I %AZ4 

*Based on a dose of 300 ml per animal 

PPm A m  

The first trial evaluated 50, 100 and 500 ppm AZA formulations in canola oil solvent. 
Three animals were used at each concentration with 3 untreated controls. The 
formulations were applied with a 10ml syringe, 50 ml to all upper parts of each animal. 
This method of application resulted in good dispersion over the treated body, except for 
the lower belly area. 

Neem Oil as an Anti-feedant for Buffalo Fly Control - M. 723 30 



Final Report to the Meot Research Corporation M. 723 

Results: The results of the trial are summarised below:- 

Numbers of buffalo fly and (per cent control) using different concentrations of AZA 

Comment: Although the results above do not indicate that the treatment was working, 
nearly all the flies on the treated animals were confined to the belly area which had failed 
to be adequately treated during application. Where the neem was physically applied, there 
were virtually no buffalo flies. 

This observation underlines the necessitv to either coat the animal overall with a spray/ dip - -  - 
application, or use a solvent carrier which itself spreads the active ingredient thoroughly 
over the hair-coat of the animal. Effective camers essential for the spreading of AZA over . 

treated animals are used in modem pour-on or back-line formulations. 
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6.3.8 - Trial 8 

Experimental design: The same number of cattle and method of application of 
formulations of 50, 100 and 500ppm AZA neem were used as in Trial 7. The numbers of 
flies on upper and lower parts of the body were distinguished during fly counts on treated 
animals. 
Results: The results of trial 8 are summarised below:- 

Numbers of buffalo fly and (per cent control) using different concentrations of AZA 

The number of buffalo fly on the upper and lower parts of the body of treated cattle were 
as follows: 

Number of buffalo flies on upper and lower parts of the body of 
individual EA treated cattle 

Group I 10/1/97 
(+2 day) 

It is clear that those parts of the animals body which receive a sufficient dose of AZA 
result in very few flies remaining on treated areas. Of the total number of flies on the 
treated animals only 5.4% and 2.5% were observed on the upper (treated) part of the 
animals one and two days after treatment. 
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11/1/97 
(+3 w 

&A 

100 ppm 
AZA 

500 ppm 
AZA 

Mean 

I Upper I Lower I Upper I Lower 

25 
0 
15 
0 
0 
4 
25 
5 
8.9 

(5.4%) 

3 80 
42 
260 
180 
95 
23 
166 
95 
155.7 

0 
0 
5 
0 
0 
12 
5 
0 
4.1 

(2.5%) 

42 
65 
320 
130 
220 
250 
27 
185 
157.7 
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6.3.9 - Trial 9 

Experimentadesign: A repeat of the earlier experiments using 50, 100 and 500 ppm AZA 
in a neem oil base mixed with canola oil. On this occasion there was an emphasis on 
'counting flies on different parts of the treated animal's body to determine the impact of 
treated parts of the body on fly activity. There were three animals in each treated group 
and three control animals. 

R e d s :  The results of the study are summarised below:- 

Buffalo fly counts and (per cent control) after application of 
different concentrations of AZA 

Comment: Although two treatments gave >SO% fly control after one day, the overall 
impact on fly control did not appear successfil. However, where the neem formulation 
had been applied to parts of the animals body, those parts remained relatively fly free for 
up to two days after treatment. The numbers of flies on upper and lower parts of their 
treated animals are given below: 
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J.. 

Number of buffalo flies on upper and lower parts of AZA treated cattle 

5 ld Again, the above data show that where an animal receives sufficient quantity of AZA on 
the body, buffalo fly activity is substantially reduced. In this study, the proportion of flies 

3 on the upper (treated) part of the body was 18% and 8% of total flies per animal on the 
first two days after treatment. 

Mean 
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2 
66 

(17.8%) 

2 
370 

8 
51 

(7.6%) 

40 
667 

12 
212 

(28.1%) 

34 
754 
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6.3.10 - Trial 10 

Exuerimental desim: This studv used the 2% AZA neem formulation used in the - 
preceding studies, but at considerably higher concentrations of AZA as part of the series 
of titration studies. The concentrations selected were 0.05% AZA (=500 ppm), 0.1% 
(=1,000 ppm), and 0.5% (=5,000 ppm) in a commercial carrier (used for the pour-on, 
"Brute"), called here Brute Carrier. 

'"> 

J 
The material was applied at 50 ml per animal using a 10 ml syringe at one 'swipe' along 

'I the backline and two 'swipes' along body on each side. 

J 
Results: The results of this study are summarised below: 

Numbers of buffalo fly using 0.05%, 0.1% and 0.5% AZA in Brute Carrier 

i l 

Comment: Because the numbers of buffalo fly on the treatment groups were very low 
i 'Il prior to treatment compared with the untreated controls, it was not possible to estimate 
d per cent control. There was also rain recorded on 2 12/97 which may have adversely 

affected the applied neem formulations. The fly numbers before and after treatment 
suggest the formulations under the prevailing conditions were ineffective in this study. 
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6.3.11 - Trial 11 

Experimental design: Using the 2% MA stock solution, concentrations of 0.25%, 0.5% 
and 1.0% AZA in water were made up in 300 ml aliquots per animal and applied with a 
manual air pressure spray applicator to all parts of the animals body, including the lower 
belly. 

Results: The results of this study are summarised below:- 

Number of buffalo fly and (per cent control) using 0.25,0.5 and 1.0% AZA 

Comment: This study gave the most dramatic results to date. There was nearly 100% 
control for 24 hours, and 91-97% after 2 days. The buffalo fly numbers before treatment 
were high and thus provided a good fly challenge during the course of the study. 

It is clear that with the right formulation using an effective solventlcamer and with 
sufficient MA active applied over the whole animal, buffalo fly control with neem would 
be assured. 
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6.3.12 - Trial 12 

Experimental design: This study was a repeat of Trial 11 to confirm the excellent results 
using the same concentrations and method of application. The study was continued for 5 
days, 2 days longer than the pervious study. 

Results: The results of this study are summarised below:- 

Number of buffalo fly and (per cent control) after treatment with 
0.25,0.5 and 1.0% AZA 

I AZA (100%) 1 (98.6%) ( (96.9%) 1 (97.4%) 1 (82.7%) ] 
Comment: The results of this study confirmed Trial 11. Efficacy of all treatments was 
100% after one day, 92-99% after 2 days, 91-97% after 3 days and 86-97% after 4 days. 
After 5 days, the highest concentration achieved 83% control of buffalo fly compared with 
the untreated controls. 
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6.3.13 - Trial 13 

Experimental design: Supplies of the original 2% M A  formulation had been depleted 
during the preceding studies. A new batch of 2% MA(#2) was supplied by Neem 
Extracts Pty Ltd for the continuing studies. This formulation was lighter in colour and 
more miscible in water but did not apparently contain a sunscreen agent. The same 
concentrations of AZA and methods of application etc. were used as in Trials 11 and 12 to 
confirm the efficacy of the new batch of neem. The weather throughout the study was 
cloudy/overcast. 

Results: The results of this study are summarised below:- 

Number of buffalo flies and (per cent control) after treating cattle with 0.25,O.S and 
1.0% AZA using 2% M A  (#2) formulation 

Comment: Excellent results were again recorded using the new formulation. Although fly 
numbers on the control group were considerably higher than the pre-treatment fly counts 
on the neem groups. Allowing for fly numbers similar to the pre-treatment counts (mean 
of 117 flies per animal), control was >96% for all AZA concentrations after one day, 78- 
92% after 2 days and 50-66% after 3 days. 
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6.3.14 - Trial 14 

Experimental design: The 2% M A  (#2) was used at a concentration of 0.25% AZA 
with Brute Carrier and applied with a 40ml syringe in strips along both sides of 9 treated 
animals. 

The study was camed out under hot, dry and sunny conditions. 

0.5 
0.25 
0.1 

Results: The results of the study are summarised below:- 

% AZA 

Number of buffalo fly and (per cent control) using 0.25% AZA in Brute carrier 

Quantify of 
Brute Carrier 

5,000 
2,500 
1,000 

Total AZA per 
animal (mg) 

PPm 

Comment: In contrast to the previous studies with the #2 batch of 2% neem, this study 
gave mediocre results for fly control. One reason was the method of application, using a 
syringe and "pour-on" technique, rather than whole body application as with the spray 
gun. Fly control on those parts (mid-body) of the animals which had received a dose of 
neem was generally better than the lower body which was not directly treated (see below). 
However, it was anticipated that the Brute Camer would have ensured overall body 
coverage. 

2% Neem #2 
/animal 

75 
40 
20 

Group 

Control 

0.25% MA/Brute Camer 

Number of buffalo flies on different parts of the body of treated and untreated cattle 

+ I  day post-treatment I +2 days post-treatment 

(ml) 
40 
40 
40 

Pre-treatment 

25/3/97 

313.3 

266.1 

1.5 
0.8 
0.4 

Post-treatment 

Treated 
(n=9) 

Control 
(n=3) 

26/3/97 
(+1 day) 

436.7 

71.7 
(83.6%) 

27/3/97 
(+2 day) 

370.0 

101.4 
(72.6%) 

In contrast to the previous.trial when it was cloudy and overcast the weather during this 
trial was hot and sunny. The decreased efficacy could have been due to the lack of a 
sunscreen agent in the formulation. 
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upper 
7.4 

(10.3%) 
106.7 

(24.4%) 

upper 
26.1 

(25.7%) 
126.7 

(34.2%) 

mid 
2.1 

(2.9%) 
96.7 

(22.1%) 

mid 
4.8 

(4.7%) 
90.0 

(24.3%) 

lower 
54.7 

(76.5%) 
233.3 

(53.4%) 

lower - 
70.6 

(69.6%) 
153.3 

(41.4%) 

head 
7.3 

(10.2%) 
- 
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6.3.15 - Trial 15 

Experimental design: Several new neem based products were evaluated in this study: 

1. A new (June 1997) batch of neem oil from Neem Extracts (3% AZA #3, 10% 
emulsifier, 3% stabilizer/sunscreen, in a 40% neem oil base, in ethanol). 

2. A 3% AZA "NeemAzal" neem product from Organic Crop Protectants (OCP) which 
was a thick, brown, viscous formulation similar to car engine oil in consistency. 

3. Bitters fromNeem Extracts Pty Ltd, a by-product of neem processing which contains 
little or no AZA, but has been reported to have insecticidal properties. 

The products were applied to the backline and sides of animals using a hand mist sprayer 
unit, applying 150-190 ml of product per animal. There were 3 animals in each 
experimental group and three controls. 

Results: The results of this study are summarised below:- 

Number of buffalo fly and (per cent control) on neem treated cattle compared with 
untreated control animals 

Comment: the 3% Neem Extracts product provided 98-100% fly control for up to 2 days, 
and 72-79% up to 4 days after treatment. 
The OCP product, NeemAzal, was more variable providing fly control at levels of 84- 
93% during the first 2 days after treatment decreasing to 72% after 3 days and negligible 
control at 4 days post-treatment. 
The Bitters was the least active formulation but still provided buffalo fly control of >SO% 
for 2 days after treatment. 

Neem 
Extracts 
Bitters 
Neem 

Extracts 
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93 200 143 

100% 

40 
79% 

100% 

11 
94% 

99% 

35 
87% 

99% 

13 
96% 

99% 

47 
86% 

98% 

98 
80% 

72% 

138 
68% 

79% 

67 
82% 
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6.3.16 - Trial 16 

Experimental design: This study evaluated the OCP NeemAzal product which contained 
3% M A .  The full strength formulation was used, applying 60 ml per animal via the hand 
operated mist sprayer. Nine animals were treated with 3 untreated controls. The amount 
of active per animal was approximately 0.18 mg M A .  

Results: The results of this study are summarised below:- 

Number of buffalo fly and (per cent control) after application of NeemAzal to cattle 

Comment: Number of buffalo fly on the treated group were far greater than the control, 
group. If per cent control was estimated on the basis of fly reduction in the treated group, 
fly control was 87% (668.9-87.2 + 668.9 x 100) after one day, 83% after 2 days and 76% 
after 3 days. 

6.3.17 - Trial 17 

Group 

Control 

NeemAzal 
3% 

Experimental design: This study was a continuation of Trial 16, but with the NeemAzal 
applied via the Self Applicator at 50% dilution with Synetrol. There were showers on 
days 4-6 after setting up the selfapplicator. 
Results: The results of this study are summarised below:- 

Pre-treat. 

19/3/98 

293.3 

668.9 

Post-treaiment 

Number of buffalo fly and (per cent control) using 3% AZA NeemAzol 
a t  50% dilution inthe Self Applicator 

2013198 
(+1 day) 

120.0 

87.2 
(27.3%) 

Comment: This trial of the Self Applicator using NeemAzal diluted with Synetrol, was 
not successful because the formulation did not pass down the wick to reach the animals. 
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21/3/98 
(+2 day) 

100.0 

111.1 
(0%) 

Group 

Control 

NeemAzal 

22/3/98 
(+3 day) 

80.0 

163.0 
(0%) 

Pre-treatment 

28/3/98 

270.0 

182.8 

23/3/98 
(+4 day) 

153.3 

234.4 
(0%) 

Post-treaiment 

3013198 
(+2 day) 

253.4 

190.0 
(25%) 

1/4/98 
(+4 day) 

221.7 

149.4 
(32.6%) 

3/4/98 
(+6 day) 

195.4 

236.0 
(0%) 
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6.3.18 - Trial 18 

Experimental design: To determine the practicality and usefulness of the Self Applicator, 
the reservoir was charged with the experimental pour-on, Brute (containing 10% 
permethrin in a solvent carrier designed to spread rapidly over a treated animal's body). 

Results: The results of this study are summarised below:- 

Number of buffalo fly and (per cent control) after cattle used a Self Applicator 
charged with full strength Brute (10% permethrin) 

About 80% knock down of buffalo fly was achieved within one hour of the cattle passing 
through the Self Applicator. The Brute pour-on was passing down the wicks of the 
apparatus very well, in contrast to most previously tested materials which tended to clog 
the wicks and prevent material reaching the ends of the wick and thus failing to be applied 
to cattle passing through the apparatus. 

The Self Applicator was removed on 18/4/98. By 5/5/98 (17 days after removal of the 
Self Applicator), buffalo flies were beginning to return to the treated animals in small 
numbers. 

Group 

Control 

Self 
Applicator 

Comment: This study provided a vivid example of how successful the Self Applicator 
could be with an appropriate active ingredient and carrier. This convincing demonstration 
of the efficacy of the Self Applicator should encourage continued development work on 
organically based actives for self administration to enable economic and environmentally 
preferable buffalo fly control. 

Pre- 
treat. 
4/4/98 

193.3 

298.9 

Post-treatment 
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5/4/98 
(+1 day) 
233.3 

4.4 
(98.1%) 

6/4/98 
(+2 day) 
250.0 

0 
(100%) 

7/4/98 
(+3 day) 

170.0 

0 
(100%) 

17/4/98 
(+I3 day) 

188.3 

0 
(100%) 

10/4/98 
(+6 day) 
220.0 

0 
(100%) 

14/4/98 
(+lo day) 

251.6 

0 
(1 00%) 
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6.3.19 - Trial 19 

Experimental design: This study was made to evaluate a neem based product in the Self 
Applicator. The OCP NeernAzol3% AZA diluted 1 :  1 with DCtrate was used. The 
product wicked well. Nine animals were in the treated group and there were 3 control 
animals. The study commenced on 6/5/98 and terminated on 18/5/98, 12 days later. 

Results: The results of this study are summarised below: 
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Number of buffalo fly (and per cent control) after using NeemAzol3% AZA diluted 1:l in a Self Applicator 
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Comment: This study showed how a Self Applicator containing a neem based product 
reduced buffalo fly numbers to an almost sub-economic level. Buffalo fly populations 
towards the end of the study (16-1815198) were low, resulting in a decrease in apparent 
efficacy (per cent control). During days 4-8 post-treatment, buffalo fly control was 60- 
73%. 

It is clear that with a re-formulated product containing sufficient AZA active (and 
possibly a sunscreen to prolong its activity in the field), together with a solvent 
carrier as efficient as the Brute carrier, the Self Applicator system for administering 
neem would be a viable method for control of buffalo fly. 
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NRA TRIAL PERMIT 



First Floor, Industry House. National Circuit. Barton ACT 
PO Box 240. Queen Victoria Terrace ACT 2600 
Tel: (06) 272 5158 Fax: (06) 272 4753 

Registration 
Authority - 

11 FOR AGRIWLNRIL YEIERINARI CHEMICAL5 

PERMIT 

TO ALLOW THE CONDUCT OF SMALL SCALE TRIALS 

Permit Number - TPMOOOlA .~ 
General 
T h ~ s  permit, issued under the Agvet Codes, allows any person listed in I. Person(s) and of  those 
jurisdictions listed in 2. State(s)/Area(s) to have the products listed in 3. Praduct(s)/Active(s) in their 
possesion or custody and use these product(s) for the purposes of conducting research in small scale trials 
as outlined in 4. SmaNScale Trials. If this permit were not issued possession or custody of these products 
(if unregistered or unapproved) and their use in the manner outlined below would constitute an offence 
under the Agvet Codes. 

The persons listed in I. Person(s) must comply with all conditions listed in CONDITIONS O F  PERMIT 
to be effectively covered by this permit 

This permit is effective from 15 MARCH 1995 until suspended o r  cancelled. 

DETAILS O F  PERMIT 

I. Persons 

All persons who are trained or experienced in the handling and use of agvet chemicals and who handle and use agvet 
chemicals as Dart of their normal duties in their employment for the research facility, the company or organisation 
for which they are conducting a trial; 

All states and territories 

Any active constituent or chemical product, not including: 
genetically manipulated organisms (GMOs); or 
veterinary biological.. used outside the confines of a research facility: or 
any active constituent or chemical product where the trial is conducted in a state where that active constituent 
or chemical product is proscribed by legislation; 



4. Small Scale Trials 

Small scale trials include: 

(i) screening tests, laboratory assessment and other research conducted within the confines of a research 
facility. (A research facility includes research station, research laboratory, research glasshouse, veterinary 
surgery or hospital, university or similar institution); or 

(ii) trials conducted to generate data relating to efficacy, residues, crop or  animal safety or  other scientific 
information on small plots outside the confines of a research facility where the size of the trial, under the 
control of a person, does not exceed the following: 
a. a total of 1 hectare (100m x 100m) in any one state, or a total of 5 hectares in all states, in the case 

of a major crop such as a cereal crop; or 
b. a total of 225 sq. metres (Ism x 15m) in any one state, or a total of 2 hectare in all states, in the 

case of a crop other t h m a  major crop; or 
c. 50 fruit trees or vines inany one state; or 
d. a total of 100 cattle, pigs, or deer; 1000 sheep or goats; or 2000 poultry; or 100 other non-food 

species. 

CONDITIONS OF PERMIT 

I .  Disposal of any produce from plants and animals treated during the trials cannot be done in a 
manner that can result in direct or indirect consumption of this produce by humans. 

2. All trials involving animals must comply with conditions laid down in animal welfare legislation or 
guidelines which are applicable in the state where trials are conducted; 

3. Detailed records must be maintained listing 
a. the date the trials are conducted; 
b. for trials conducted within the confines of a research facility, the name and address of the research 
. facility; for trials conducted outside the confines of a research facility, the state and specific location of 

that state in which trials are conducted; 
c. the trial details, including crops or animals treated, the pest controlled or reason for treating, the rates and 

frequency of application; 
d. the active constituents or chemical products used plus the total amounts used; 
e. the method of disposal of produce from treated plants or animals; and 
f. the names of the persons conducting or controlling the trials. 

4. These detailed records of each trial must be maintained for a period not less than 2 years from the date of 
commencing each trial and be made available to the NRA upon request by the National Manager. 

Authorised by 



NOTE 

The NRA, in considering an application for a permit, must evaluate the permit against criteria set out in the 
Agvet Codes. The NRA issues a permit if it is satisfied that by issuing the permit the use would: 

- not be an undue hazard to users of the products; 
- not be likely to have an unintended direct effect or indirect effect (residues) that is harmful to 

humans: 
- not be likely to have an unintended effect that is harmful to animals, plants or  to the 

environment; 
- not unduly prejudice trade; 
- be effective for the intended purpose. 

In making a decision, whether to issue a permit, the NRA must often balance the need for the permit 
against known and uncertain scientific and other factors. 

... - ,  , . , 

~e;&s using actives or products under a permit issued by the NRA must make their own judgement as to 
the suitability and effectiveness of the chemicals for that use, and do so  at their own risk. 

. ,  . .  . . 



APPENDIX 12 

PROBIT ANALYSES OF AZA PER ANIMAL 1 CONTROL DATA 
FOR 1,2, AND 3 DAYS AFTER TREATMENT 



ALP. (IvBolanilsal) lPer cell( cotllrol (='mortali) Expr BSaln( 11 L, -/* t- -) 

Obs E51 Conirib 
Trans Number Number Number la 

dose dose used respond respond dill chi? 

Snw= 182.0 S n w s  -260.3831 S w =  1138.077 
l f f inw= 0.005493756 Mean x= -0.5051 Meany= 6.9671 
S n w 2 =  116.48873 S n w =  112.3125 9nw2= 116.4887 

chi Squared based on pooling = 43.52 wilh 2 degrees offreedom P= 0. 
Chi Squared based on all data.: 11.50mlh 7 degrees offreedom P =  0. 

Equalion is b = 0.6677 Y =  7.1964 + 0.6677~ 

Variance of b V@)= 0.035 Therefor b = 0.668? 0.188 
Heierogenei~rartor;. 5.9290 
HeleroseneitVfactor exceeds I.Variances correrled 
!!Warning !I this is onlyralid ifthere is no systematic variation 

Response lover CI npperCI 
level 9 9% 95% w x  95%' 99% 

01.046274 .331431 .331  inf 
CI: Cad!dcncc lirnils ED: Elleelive dose (=Lell!al dosl 

0.000 Extrapolated 
0.000, Extrapolated 
0.000  Extrapolated 
0.000  Extrapolated 
0.000  Extrapolated - 
0.000  Extrapolated 
0.000  Extrapolated 
0 . 0 0 1  Extrapolated 
0.002  Extrapolated 
0.005 Extrapolated 
0.010  Extrapolated 
0.072  
0 . 3 0 1  
4.650 
inf 
inf Extrapolated 
inf Extrapolated 
inf Extrapolated 

inf Ertrapolated 
inf Extramolated 
inf Extrablatsd 

: LD) 



Ob5 Esl  Conllib 
Trans Number Number Number to 

dose dose, used respond respond dirl chi2 

1.500 0.176 100 93 95.2 1 
3.000 0.477 100 97 97.1 1 -0.4 0.02 Pooled 
3.000 0.477 100 99 97.1 1 

Chisquared based an pooling = 12.40 with 5 dsgrsss orheedom P= 0. 
Chi Squared based on all data= 14.75wllh 7 degrees orheedom P =  0. 

Equalion is  b =  0.7520 Y =  6.5357 + 0.752~ 

Variance of b V(b)= 0.006 Therefor b =  0.752t 0.078 
Helerogenelhfartor= 2.1072 
Helerageneihfactor exceeds 1,Variances coneeled 
I1 Warning !!this is onlyvalidlfthere is  no syslernaticvarialion 

Extrapolated 
Extrapolated 
Extzapolatad 
Extrapolated 
Ext~apolated 
Extra~olatcd 



YLL pel alrnlaM ~ut f l ro l -  U p s  9.11 and 12 (day3 ilort-lreatt~lellO 

Obs E s ~  Conlrib 
Trans Number Number Number lo 

dose d o s e  used respond respond din chi1 

Snw- 372.3 S n w =  -196.3939 S n w =  2001.029 
lISnw= 0.002686234 M e a n x r  -0.5051 Mean y =  5.3977 
Snw2= 403.83772 S n w =  338.6399 S n W =  403.8377 

. . 
Chi Squared based on pooiing = 6028wllh 7 degrees orrreedom P= 0. 
Chi Squared based on all data= 60.26 wilh 7 degrees offreedom P = 0. 

variance orb v(b)= 0.026merefor b =  1.015* 0.161 
Helerogeneityfador= 8.6079 
Helerogeneityfactor exceeds 1 .Variances corrected 
!!Warning !ilhis is onhvalid Ifthere Is no systernalicvariatlon 

Response lover CI mpperC1 
level 99% 95% EDx 95% 99% 



PLATES 



Plates 1-3 

Self Applicator 
in field use 



Plates 4-5 
Self Applicator 
in field use 



Plate 6. Experimental field station at "Ikawana", Peak Crossing 

L 
Plate 7. Control property with untreated cattle 



' Plate 9. Presentation of  molasses in drum feeder at "Ikawana" 

~ a - l s a a u v c r r ~ I : * ? ! I I . : d : : z Z - 7 ~ ? - ~  - 
Plate 10. Experimental (treated) cattle at "Ikawana" 

Plate 11. Cattle race and weighing platform at "Ikawana" 



: 12. Cou 

Plate 13. Fly count written down on pro-forma 

Plate 14. Untreated cattle at control property 




