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ABSTRACT: Field experiments were conducted on tomato crops over a two vear period (o evaluate the efficacy of six
insecticides, viz., triazophos, phosphamidon, dimethoate, buprofezin and Aflix (endosulfan + dimethoate) each at 0.05%
and Repelin (plant product insecticide) at 1% concentration along with a cultural treatment by covering the plants with
Agril (a polyester material) for the control of whitefly, Bemisia rabaci. The insecticides were applied eight times at weekly
interval immediately afier transplantation. The whitefly eggs, nymphal population counts and the per cent incidence of
tomato leaf curl virus (TLCV) were recorded every week for eight weeks in all the treatments including untreated control.
The incidence of whitefly was more severe in the second vear (ie. 1992-93) as compared to the previous season. Among
the various treatments, the Agril cover, a newly introduced cultural practice, recorded the least incidence of whitefly and
of TLCV. The average counts of eges were 0.0 and 5.47 and of nymphs 0.54 and 0.58 per 10 leaflets and TLCV were
432 % and 4.76 % n Agril cover reamment dur ing the first and second year, respectively. Among the insecticides tested
only Aflix recorded less incidence of the pest, being 3 .46 and 30.4 eggs per 10 leaflets and 0.94 and 5.34 nymphs per 10
leaflets during the two vears of study, respectively. The other treatments were less effective in reducing pest and discase
incidence. The crop under Agril- cover recorded the maximum yield of 34.57 and 26.15 t/ha of wmatoes as compared
t0 16.48 and 10.82 vha in control during the first and second year, respectively.

omato (Lycopersicum esculennon) is one of the

most important vegetable crops. It is widely
attacked by whitefly, Bemisia tabaci Genn.
(Homoptera: Aleyrodidae). This polyphagous insect,
having at least 500 host plants (Greathead, 1986) is one
of the most noxious insects attacking the vegetables in
field and green houses.

Whiteflies are minute, usually inconspicuous but
extremely injurious. In Oman it caused extensive
damage to vegetable crops resulting in heavy losses in
yield. Larval instars as well as adults feed voraciously
on the plant sap and when present in sufficient numbers
cause leaf drop and prohibit the maturing of fruits
(Pollard, 1955) . Whiteflies produce sticky honey dew
[excreta) which serves as a substrate for the
development of black fungus, which prohibits normal
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respiration of leaves and renders plants and fruits
unsightly (Perkins, 1983). In addition to their pest
status, whiteflies play a major role in transmission and
dissemination of tomato leaf curl virus (TLVC) which
causes severe leal curl, shortening of leaves and
stunting of plant growth (Muniyappa, 1980; Dhanju and
Verma, 1986).

In the Sultanate of Oman, where the whitefly B.
tabaci is prevalent all along the year, a survey made by
the Ministry of Agriculture revealed that more than 25
different hosts are suspected to be infected by whitefly
transmitted gemini viruses (Moghal er. al., 1993).

No strategy for control of whitefly transmitted
viruses was proved effective in practice. Whiteflies are
difficult to control with insecticides and often become
resistant to them. Indiscriminate use of pesticides by the
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TABLE 1

WhitefTy population (eggs and nymphs), virus incidence and fruit yield in different insecticidal and cultural (reatmenis.

Treamment Dosage Eggs Nymphs TLCV % Yield (vha)
% r 10 leaflets per 10 leaflets
195192 159492-593 1991-92 196293 1991-92 1992-93 1941 -92 190293
Hostathion 40 EC 0.05 4.66 §3.20 T.60 10.14 T4.83 GHE.08 11,89 12.25
{iriazophos) (G2.91) (61.55)
Applaud 25 WP 0.05 5.46 61.33 5.20 10,04 (196 79.37 20,94 .54
{buprofezin) (52.69) (6748}
Dimecron S0 EC 005 .94 59,49 R 66 23106 o042 T76.55 13.49 14,85
{phosphamidon) {75.82) {6209)
Afflix 50 EC 0.05 34n 30,40 (.04 5.34 28.88 38.33 32.95 18.66
(endosulfan + dimethoatz) (32.30 {50,000
Rogor 40 EC 0.05 7.06 6,00 7.60 12.00 0. (0 TiM 15.08 9 &6
{dimethoane) (51.57) (0i.24)
Repelin 100 EC 1.00 426 Bh.40 by 1334 B, 16 00,47 1824 14.10
(botamcal insecticule) (71,99 (73.493)
Agril (polyster cover) 004 547 054 0.58 4,32 4.7 .57 2615
(11.963 1741
Control 9,74 115.07 746 204 T1.53 KR.48 16.48 10,82
{66, 49) {75.26)
CD s 370 3808 4. 60 £_06 (26.46) (31.28) 11.99 319

Figures in the parentheses arc angular transformed values

farmers to control this pest is leading to more
resurgence of the pest. Even when if is possible to
achieve acceptable control of the whitefly as a pest, this
is not enough to prevent large dissemination of the
virus. Keeping this in view . the objective of this study
was 1o evaluate usefulness of insecticides and Agril
cover in the control of whitefly and TLCV, specifically
on tomato crops in the Sultanate of Oman.

Materials and Methods

Tomato seedlings (variety Ace 35) were grown
in a greenhouse and covered with Agril, a polyester
material (a non-woven sheet made of continuous heat
sealed fibres without the use of chemical binder)
manufactured by M/S Gromax, Battisford, U.K.. to
prevent whitefly infestation. One month old seedlings
were transplanted into the main field in 9 x 3 m’ plots
by maintaining a spacing of 150 cm between rows and
50 cm between plants. The crop was grown following
recommended agronomic practices. The experiments
were conducted in a randomized block design (R.B.D.).
with eight treatments, replicated thrice. The study was
conducted at the Agricultural Experiment Station,
Sultan Qaboos University, Sultanate of Oman, for two
successive years during 1991-92 and 1992-93.

The treatments comprised six insecticides, viz..
triazophos (Hoechst Co., Germany), phosphamidon
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(Ciba - Geigy, Switzerland), dimethoate ( American
Cyanamid, USA), buprofezin (Nichon Nohyaku,
Japan) and Aflix (Hoechst, Germany) each applied at’
0.05% and Repelin a plant product insecticide’
containing Neem Azadriachia indica, Karanjia
Pongamia glabra and Mahua Madhuca indica (Indian’
Tobacco Co. Ltd., India) at 1.0% concentration; oné
cultural method where the plants were covered with
Agril and one untreated control. The insecticides were
applied, at the recommended dosages, for eight times at
weekly intervals  starting  immediately after
transplantation. The Agril cover was removed 60 days
of transplantation, as further covering would lead to
more vegetative growth and may reduce the yield. |

Whitefly eggs and nymphal population cuumsz-
were recorded by observing ten grown up terminal
leaflets selected at random from the middle straum of.
ten plants at the rate of one leaflet per plant. The
observations were recorded at weekly intervals for a
period of eight weeks starting one week after
transplantation. The average number of eggs a '
nymphal population per 10 leaflets were calculated.
The number of plants with typical symptoms of TLC
were also counted at weekly intervals and expressed
percentage basis, These values were transformed 1
angular transformation for statistical analysis. To
yield was recorded at each picking and the total yield
all pickings for each treatment was determined
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od in tons per hectare. The data were subjected
variance.

Results and Discussion

nong the various treatments, the use of Agril t
nts gave the maximum protection from
ring the first year the average egg count
s nil while the nymphal count was 0.54 per
 (Table 1) when compared to insecticidal
s viz., Aflix (3.46 eggs and 0.94 nymphs),
eggs and 6.66 nymphs), triazophos (4.66
nrqﬂs},dmﬂmm[?tﬁeggsmﬂ? 60
psphamidon (6.94 eggs and 8.66 nymphs)
in (5.46 eggs and 5.20 nymphs). The
the control plot were 9.74 eggs and 7.46
leaflets.
the second year (i.e. 1992-93) the
whitefly was higher than the previous
g and nymph counts in the control were
22.94 per 10 leaflets, respectively (Table
ence in Agril was lowest, being 5.47 eggs
phs per 10 leaflets, respectively, but was
Aflix where the egg and nymph counts were
5.34, respectively. In buprofezin,
don and dimethoate the egg counts were
and 66.00 per 10 leaflets, respectively
superior over conirol. However,
and Repelin the egg counts were high
and 86.40 per 10 leaflets, respectively and
with the control, suggesting that they are
against adult whitefly. With regard to the
counts, all the treatments except
(23.06 nymphs/10 leaflets) were
superior over control. The nymphal counts
buprofezin, dimethoate and Repelin were
, 12.00 and 13.34 per 10 leaflets,

ults of the two years study clearly indicate
April acts as a physical barrier against
and gives maximum protection to the crop.
ol of whitefly has also been reported by
bonded polyethylene cover (Weeb and
and a mon-agricultural nylon net and
(Rivas Platero,1994),
| cover treatment had the lowest TLCV
1 4.32% and 4.76%, respectively in the two
the study. During first year the TLCV
in Aflix treated tomatoes was the lowest
as compared to the other insecticidal
Dimethoate, buprofezin, triazophos,
d phosphamidon recorded high TLCV
60.00, 62.96, 74.83, 86.16 and 90.42 per
tively and were not significantly different
‘control (77.53%). During second year, the
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Figure 1. Whitefly population (eggs and nvmphs) virus incidence
(TLCY) amd frum wield in differemt insecticidal amd cultural
Ireatments.

disease in most of the insecticide treatments was high.
The incidence in plots treated with Aflix, triazophos,
dimethoate, phosphamidon, buprofezin and Repelin
was 58.33, 68.98, 73.34, 76.55, 79.37, and 90.47 per
cent, respectively and was at par with control
(B8 4B%).

With regard to the vield it was found that among
the varipus treatments during the first year, the highest
yield (3457 v/ha) was recorded from the plots covered
with Agril (Table 1). Among the insecticides, Aflix
recorded a significantly higher vield of 32.95 t/ha and
was at par with Agril. The yields in plots treated with
dimethoate, triazophos, buprofezin, Repelin and
phosphamidon were 25.08, 22 89, 20,94, 18.24 and
13.49 t/ha, respectively and were not significantly
different from control (16.48 t/ha).

During second vear the incidence of whitefly was
very severe and as a result the vields were low when
compared to the previous year. The highest yield of
26.15 t/ha was recorded in Agril covered plots followed
by Aflix (18.66 t'ha). The lowest yield of 9.86 t/ha
was recorded in dimethoate treated plots followed by
buprofezin (10.54 t/ha), triazophos (12.25 vha),
Repelin (14.10 tha) and phosphamidon (14.85 t/ha)
and were at par with the control where the yield was
10.82 t/ha .

Results using the different insecticides indicated
that chemical control at its best can only provide partial
control of TLCV. The possible reason for this is that
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the pest might have developed resistance to these
insecticides. There are a number of reports suggesting
that insecticides like cypermethrin and monocrotophos
failed 10 control whitefly, leading to an increase in
numbers (Shelka et. al. 1987). The whitefly population
increased in treatments where the cotton crop was
treated with cypermethrin, monocrotophos, phorate and
phosphamidon (Purohit and Deshpande. 1991).
Similarly, Abdullah (1991) reported the presence of
insecticide resistant strains of whitefly of cotton in
Egvpt. Natrajan and Sundaramurthy (1990) showed that
monocrotophos 0.08% failed to control the whitefly
population. Nair (1981) reported that dimethoate did
not control the whitefly population in cassava and
Ahmed et. al. (1987) found the presence of a whitefly
resistant strain to dimethoate in Sudan. Dithrich er. al.
(1990) also reported the presence of whitefly resistant
strain in Sudan, Turkey, Gauthemala and Nicaragua
against monocrotophos. cypermethrin and carbofuran.
Results of these experiments showed that row cover
using Agril to prevent whitefly from reaching the crop
significantly, rteduced the TLCV incidence and
increased the fruit vield. However, the economic use of
this practice needs to be investigated.

Conclusions

The results of the experiments revealed that,
among the various treatments, the use of a polyester
sheet to cover the crop soon after transplantation for 60
days gave maximum protection against whitefly and
TLCV. This form of protection recorded the highest
yield. Among the insecticides evaluated, Aflix 0.05%
sprayed at weekly intervals immediately after
transplantation for eight weeks gave partial control of
whitefly and TLCV and recorded significantly higher
vield over the control. The other insecticides tested
viz., triazophos, phosphamidon,  dimethoate,
buprofezin, and Repelin were found to be less effective.
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