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The efficacy of neem seed extract (4zadirachta indica) to control tick infestation
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Abstract

The aim of this experiment was to evaluate the use of neem seed extract for controlling common cattle
ticks of the Ixodidae species. Three bulls and three cows of the Tswana, Brahman and Simmentaler breeds
were cleared of ticks using ether and hand-picking techniques. Each animal was then naturally infested with
ticks. A 5% (w/v) water extract of neem seed kernel was applied at a rate of 5 g/kg body weight to various
anatomical sites on the animals allocated to the experimental treatment, while the control treatment animals
were sprayed with tap water. Treated and control animals grazed together and were mustered at weekly
intervals for examination. Tick population densities on animals treated with neem seed extract were lower
than on untreated animals. Indigenous Tswana cattle harboured fewer ticks during periods of tick abundance
than Brahman or Simmentaler cattle. It was concluded that neem seed extract is effective in controlling
ectoparasites on livestock.
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Introduction

Common cattle ticks of the Ixodidae species are vectors of animal disease and can cause decreased
animal productivity, especially in developing countries where control measures are not carried out regularly
(Farbeni, 1983; Kilonzo, 1986). Several investigations have shown that an extract from the seeds of the neem
tree (Azadirachta indica) has insect repellent properties and inhibits the development and growth in insects
(Jotwarni & Sirca, 1965; Butterworth & Morgan, 1971). The neem tree belongs to the family Meliacea and is
widely distributed in Asia, Africa and other tropical parts of the world. A number of compounds has been
isolated from various parts of the tree, viz. meliantriol, salannin, azadirachtin and the triterpenoids,
nimocinolide and isonimocinolide (Siddique et al., 1986). Neem extract seems to disrupt the mating and
oviposition of insects and inhibits the hatchability of their eggs and moulting of their nymphs (Rembold et
al., 1986; Sazena, 1993). Generally, farmers in Botswana do not apply management programmes to control
ectoparasites on their livestock. Although most of the commonly available insecticides are effective against
ticks in Botswana, their use is restricted because of high costs and fears of contamination of the environment
and potential toxic effects on humans and other non-target organisms. There is a need for alternative tick
control measures that are effective, safe and economically and environmentally acceptable. Natural plant
products would be suitable candidates. Azadirachta indica has proven to be effective against many insect
pests and disease vectors of agricultural products (Wilps, 1986; Zebitz, 1986; Schmutterer, 1990) and is
widely distributed in many parts of Africa, especially in the dry areas where livestock farming is common.
In view of their potential larvicidal effects, the use and effectiveness of an extract from the neem seed kernel
(NSK) to control ticks on cattle were investigated.

Materials and methods

The experiment was conducted from November 1998 to December 1999 on farms at Serowe village
(22°22'S, 26°42'E) near Gaborone, Botswana. The total rainfall during 1998 and 1999 was 311 mm and 337
mm respectively. Average number of ticks per month on the cattle, monthly rainfall and minimum and
maximum temperatures (°C) recorded by the Botswana Meteorological Service during the study period are
presented in Figure 1. There are three distinct seasons in Botswana, viz. dry winter (April to July), rainy
summer (November to March) and spring (August to October).
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Figure 1 Mean monthly rainfall (mm), minimum and maximum temperatures (°C) and mean number of
engorged female ticks per month on cattle treated with either 5% (w/v) water extract of neem seed kernel
(NSK) at a rate of 5 g/kg body weight or sprayed with tap water (control)

A total of 18 cattle, viz. three bulls and three cows each of the Tswana, Brahman and Simmentaler
breeds, of ¢. 15 months of age were obtained from two smallholder farmers at Serowe. None of the animals
were treated with acaricides prior to this experiment. The cattle were cleared of ticks using ether and
handpicking techniques. A 5% (w/v) water extract of neem seed kernel was then applied at a rate of 5 g/kg
body weight to various anatomical sites on the animals allocated to the experimental treatment, while the
control treatment animals were sprayed with tap water. Experimental animals were allocated to different
treatments in a fully randomised block design. The treated and control animals grazed together in an area
which was heavily infested with adult and immature ticks. All animals were treated at weekly intervals.
Before treatment the number of engorged female ticks was counted on the perineal area, belly, external ear,
udder, scrotum and sternum of the cattle. Ticks were preserved in 70% ethanol prior to species identification
using stereo microscopy.

Neem seed kernels were obtained from ripe seeds. The kernels were thoroughly dried in the sun,
crushed to a fine powder using a wooden mortar and pestle, sieved through a 30 mm mesh and dissolved in
water. Some seeds were processed in an oil-extraction apparatus.

Differences between treatments, breeds, anatomical sites, genders and seasons were analysed using the
GLM-repeated measures analysis procedure of SAS (1992).

Results and discussion

Tick counts were lower (P < 0.01) on the animals treated with neem extract (Figure 1 and Table 1)
compared to the control animals treated with water. Average tick counts were 37.5 + 12.75 for control
animals and 19.75 £+ 12.75 for treated animals. A variety of tick species was present throughout the year with
marked peaks of abundance during the warmer months of the year (November and December; Figure 1). The
number of engorged female ticks appeared to vary in synchrony with the rainfall (Figure 1). A similar trend
was evident in the research of Spickett et al. (1989). Seasonal variations in the number of engorged
Amblyomma hebreaum, Rhipicephalus evertsi, Hyalomma truncatum and Boophilus decoloratus females on
Simmentaler, Brahman and Tswana cattle are presented in Figures 2, 3, 4 and 5. More A. hebraeum ticks
were counted on all three breeds of cattle during the rainy season in summer (P < 0.0001, Figure 2) than in
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Table 1 Effects of neem treatment, breed and anatomical site on the number of engorged female Amblyomma
hebreaum, Hyalomma truncatum, Rhipicephalus evertsi and Boophilus decoloratus ticks on cattle

Simmentaler Brahman Tswana

Tick species Neem Control  Difference* Neem Control Difference* Neem Control Difference*
A. hebreaum ~ Perineal 9+1.0° 16+0.8° 6+1.1° 12+2.1¢ 4408 7+1.0°

Belly 8+1.0° 20+22° 9+0.6" 15+1.4¢ 2405 6106

Sternum  3+06°  13+1.2° 5+0.7° 84059 0+0.0° 5+0.8°

Udder 2+0.6° 4+15° 1£06° 6+1.7° 0+ 0.0° 4+1.2°

Ear 4+40.5° 9+13° 4+08 6+0.6° 0+0.0° 2405

Serotum 34 g0 4415 56% 44000 1406 3%  ogx00° 2405 7%
H. truncatum  Perineal 6+09°  11+1.9° 7+07° 13+1.3° 6+0.6° 4+1.0°

Belly 12+14*  22+1.6° 10£1.0°  12+1.5° 3+0.6° 10+ 1.0°

Sternum g +1.0*° 21+1.4° 6+1.1* 12+1.1° 2405 5+0.7°

Udder 4406 8+1.5° 2+05 4406 1+£0.6° 3+0.0°

Ear 4+0.8° 8+ 1.4° 3+0.6° 4+0.8° 1£04° 0+0.0

Scrotum 5 2 340 51% 2405 2405 0% 1107 1x06 @ 40%
R. evertsi Perineal 5+0.7% 6+0.9° 3+0.6° 4+0.8® 2405 1+04°

Belly 3+1.4° 8+0.8° 54045 5+0.7° 2405 5+04°

Sternum 5+ 1,07 7+0.9° 7407°  7+07° 1£04° 4+0.5°

Udder 2+0.5° 4+15° 0+0.0° 1405 1£0.6° 2+0.6°

Ear 0+0.8 6+2.0° 1+04* 1404 1£04*° 3+0.6°

Serotum 5 42 340,00 50% 1406° 1+05° 10%  g+00° 0+00°  40%
B.decoloratus ~ Perineal 8+1.0° 14+1.2° 5+40.7° 9+ 1.6 1£04% 3+0.6°

Belly 54074 12+1.3° 4408 7+ 09° 1+04% 3+05°

Sternum 4+ 0.7* 9+0.5° 6+0.0° 11+ 0.4¢ 1£04° 4+05°

Udder 5406 3+0.0° 0+0.0° 3+ 1.00° 0+0.0° 2+0.6°

Ear 4+0.8° 7+1.0° 4405 3+ 08 0+0.0¢ 1+04°

Scrotum 5 4y 42 6400 SI% 4105 2406 3 0+00° 2+00°  80%

abedefhfeans in the same row without common superscripts differ (P < 0.05)
* Percentage difference in tick counts between treated and control animals
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Figure 2 Mean monthly number of engorged Amblyomma hebraeum females on Simmentaler, Brahman and
Tswana cattle

the dry season. Minor differences in the number of 4. hebraeum ticks were observed between Simmentaler
and Brahman cattle during the first year of the study, but in the summer months both these breeds were
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infested with more (P < 0.05) ticks than the Tswana cattle. Lower counts of A. hebraeum ticks were recorded
for all three breeds during the dry winter months than in summer.

Mean population densities of R. evertsi ticks were lower in the neem-treated than control animals (P <
0.05). Peak numbers of engorged female R. evertsi ticks were evident during the summer months (December
1998, March 1999 and December 1999). The trend was similar in all three breeds of cattle (Figure 3). The
numbers of R. evertsi ticks on Simmentaler and Brahman cattle were higher (P < 0.05) than on Tswana
cattle. Fewer R. evertsi ticks were present on all three breeds of cattle during winter and spring (P < 0.05)
than in summer.
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Figure 3 Mean monthly number of engorged Rhipicephalus.evetsi females on Simmentaler, Brahman and
Tswana cattle
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Figure 4 Mean monthly number of engorged Hyalomma truncatum females on Simmentaler, Brahman and
Tswana cattle

Peak number of engorged female H. truncatum was observed in February and October of the second
year (Figure 4). The Simmentaler cattle were infested with more engorged female ticks than the Brahman
and Tswana cattle (P < 0.0002).

The South African Journal of Animal Science is available online at http://www.sasas.co.za/Sajas.html



South African Journal of Animal Science 2002, 32 (1) 5
©South African Society for Animal Science

Insignificant differences were found between the number of engorged B. decoloratus ticks on
Simmentaler and Brahman cattle. The ticks occurred throughout the year with peak numbers in March and
September (Figure 5). Fewer engorged B. decoloratus females were observed than any other species of tick
(P < 0.05). During the winter no difference was observed in tick counts between neem- treated and control
animals.
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Figure 5 Mean monthly number of engorged Boophilus decoloratus females on Simmentaler, Brahman and
Tswana cattle

Neem treatment reduced (P < 0.01) the number of engorged female ticks (Table 1 and Figure 1) on
cattle. These results agreed with those of Jotwarni & Sirca (1965) and Butterworth & Morgan (1971). There
were large differences (P < 0.05) in tick counts between breeds (Table 1). Counts of engorged female ticks
over the one-year period showed that indigenous Tswana cattle harboured fewer ticks during periods of peak
infestation compared to both the Brahman and the Simmentaler cattle breeds. The results suggested that
Tswana cattle have a natural tick resistance while the other two breeds did not show this potential to the
same extent. These results are in agreement with Norval ef al. (1988). Scholtz et al. (1989), Spickett et al.
(1989) and Scholtz et al. (1991) also reported differences in tick resistance between Hereford, Bonsmara and
Nguni cattle in South Africa. Based on the percentage difference in tick counts, it appears as if the ticks on
the Brahman were least affected by the neem extract treatment (Table 1).

Ticks were found at all anatomical sites regardless of breed or sex. Tick counts differed between the
various anatomical sites (P < 0.01). More ticks were found on the belly, perineal area and sternum while
fewer ticks were found on the udder and scrotum. In general, more ticks were observed on sites with long
hair. Simmentaler cattle, which had the highest tick counts, also had longer hair than the other breeds,
suggesting that animals with longer hair are more prone to tick infestation. However, Spickett et al. (1989)
reported a poor correlation between hair length and tick count. This aspect requires further study. There was
no difference in the number of ticks between sexes, although Tswana bulls appeared to be more resistant
than cows (P < 0.08).

Season affected the tick counts on cattle (P < 0.01). The highest number of engorged female ticks was
recorded during the summer months. This is probably because ticks breed during the rainy season when the
ambient temperature is high. There was no difference between tick counts in winter vs. spring.

Conclusions

Neem seed extract is potentially useful for controlling ticks on livestock because it is a cheap natural
insecticide that can play a significant role in reducing the indiscriminate use of synthetic chemicals which are
potentially dangerous to man and the ecosystem. The Tswana breed is more tick resistant than Simmentaler or
Brahman cattle. Simmentaler cattle appeared to be the most susceptible of the three breeds to tick infestation.
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Further research is required to study the active ingredients in neem seed extract and its pharmacological
action.
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