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Abstract

The suitability feeding and tolerance of three varieties of Snap
bean, (Phaseolus vulgaris L.) namely Giza 6, Paulista and Bronco to
infestation with red spider mite, 7etranychus urticae (Koch) and
beanfly, Ophiomyia phaseoli (Tryon) was studied. The efficacy of
imidaclopride (Gaucho), and other three pesticides thiocyclam
(Evisect), imidaclopride (pestidor) and bensultap (Bancol) against
two previous pests were also investigated in Horticultural Research
Station, El-Kassasein, Ismailia Governorate, during 2007 and 2008
seasons. The obtained results revealed that:

1. Giza 6 variety was the least feeding suitability leading to infestation
with two pests where it was infested with the lowest populations of
two pests and gave highest green pods yield, while Bronco was the
least one.

2. Bensultap at recommended rate reduced the population of 7. urticae
and O. phaseoli on Giza 6 variety (treated and untreated with
Gaucho) by (73.29 and 68.93) and (43.35 and 40.35) as general
mean of % reduction (GR%) at 2007 season, respectively.
Bensultap at 0.5 R,1 R and 1.5 R on Giza 6 variety induced good
results at 2008 season also causing 51.73, 84.63 and 83.48 as
(GR%) in population of mite and 59.3, 72.91 and 80.65 as (GR%)
in mines of beanfly, respectively. Giza 6 variety treated with
imidaclopride (Gaucho) and sprayed with bensultap produced the
highest yield of green pods.

3. Thiocyclam and imidaclopride caused the lowest reduction in mite
and beanfly populations attacking Bronco variety (untreated with
Gaucho) which recording 24.67, 28.62(GR %) and 42.26, 30.73(GR
%) in 2007 season, respectively.

4. Paulista variety came in the intermediate between Bronco and Giza 6
varieties to infestation with both 7. wrticae and O. phaseoli at two
seasons.

5. Giza 6 variety harboured the highest populations of four natural
enemies (C.septempunctata, Stethorus sp., Scolothrips longicorus
and Phytoseiulus sp.) in both seasons which recorded total
numbers 130 and 90 individuals for two seasons respectively, while
Bronco variety harboured the lowest populations of four natural
enemies for two seasons which recorded total numbers 92 and 58
individuals for two seasons, respectively. Therefore, Snap bean
seeds treated with imidaclopride (Gaucho) and sprayed with the
natural insecticide bensultap for producting succeed bean crop and
reducing environmental pollution.
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INTRODUCTION

The snap bean, Phaseolus vulgaris, is an important useful leguminous crop in
Egypt as well as in many other countries.Unfortunately the production of Snap bean is
affected by many factors including insects such as, beanfly (Karel and Maghogho,
1985). In Egypt, Snap bean is cultivated in a large scale areas at Ismailia
Governorate either for export or local consumption (Omar and Faris 2000). The snap
bean plants are liable to attack by many pests such as beanfly and mite, which
caused direct injuries to plants and loss of yield whether quality or quantity (Voicun et
al, 1994). The vegetable beanfly O. phaseoli (Tryon) is a serious pest of vegetable
crops worldwide . Rational chemical control of this pest had limited success (Ibrahim
and AbdEIl-Moity, 1997).

Recently, an interesting demand for insect control was adopted using
environment friendly chemicals with a low pest management rating as spray or seed
treatment (Salem et al., 1998).

The present work was directed to evaluate the efficacy imidaclopride (Gaucho)
as seed treatment tested singly and followed by other three pesticides used as
thiocyclam, bensultap and imidaclopride (pestidor) against mite, 7etranychus urticae
(Koch) and beanfly, Ophiomyia phaseoli (Tryon).

MATERIALS AND METHODS

Tested pesticides

1. Thiocyclam (Evisect 50 % SP, Novarts) (N, N- dimethyl- 1, 2, 3 — trithion — S-
amine. A noval class of insecticides related to neurotoxin, a naturally occurring
extract from marine annelids. It was applied at rate (125 gm/ 100 liter water).

2. Bensultap (Bancol 50% WP) natural insecticide, it was provided by Taked Chemical
Industries, S,S-2- dimethyl amino tri methylene di (benzene thiosulfonate). It was
applied at rate (150 gm/ 100 liter water).

3. Imidaclopride (Pestidor 25% WP, Syngenta) 1- (6 —chloro -3-pyridylmethyl)-N-
nitroimidazolidin-2-ylideneamine. It was applied at rate (100 gm /100 liter water).

4. Imidaclopride (Gaucho 70 % WS, Syngenta) (1-{ ( 5-chloro-3-pyridinyl)}-N-nitro-
1H- imidazole-2-amine . It was applied at rate (3 gm / 1 kg seeds).

Field experiments

Field trials were conducted at Horticultural Research Station, El-Kassasein,

Ismailia Governorate during the winter plantation (under plastic tunnels) seasons2007

and 2008.
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Seeds of three Snap bean varieties viz Giza 6, Paulista and Bronco were sown at
18" and 10™ of January 2007 and 2008, respectively. The cover plastic sheet was
removed daily in the morning and turn back again afternoon. The experimental area
was divided into 72 and 117 plots of about 4 x 5 m each for the two tested seasons,
respectively. The three tested insecticides were sprayed with a knapsack sprayer at
the rate of 200 Liter/ feddan.

Insecticide treatments

¢ The 1% treatment (T1): The seeds of three bean varieties were treated with
Gaucho immediately before sowing , the plants were sprayed with the other three
tested pesticides separately.

¢ The 2™ treatment (T2): The seeds of three bean varieties were treated only with
Gaucho and did not sprayed later.

¢ The 3“ treatment (T3): The seeds of three bean varieties did not treated with
Gaucho but plants sprayed with three tested pesticides separately.

¢ The 4™ treatment (T4): The seeds and plants of the three tested bean varieties
were left to grow normally without any pesticidal treatments (Untreated check).

In the 1 season the agricultural practices were conducted normally. A complete
randomized block design was used for the experimental field. Each treatment was
replicated 3 times. Samples of 10 bean leaflets each were taken at random from
plants of each plot, three from lower, four from middle and three from upper parts.
The number of plant samples taken before spraying were 5 samples. Samples were
taken immediately, before spraying and after 2, 5 and 7% days of insecticides
application . The 2™ spray was applied after seven days of the first one and the
samples were taken after2, 5, 7, 14 and 21 days of the second spray.

In the 2™ season the same protocol of inspection was done except the number
of samples taken before spraying were increased to 7 samples and the used rates of
Gaucho were the recommended rate (R) only (3 gm Gaucho / 1 kg bean seeds) as in
the 1% season, the half recommended (0.5R) and (1.5 R). The plant samples were
transferred to lap. and examined by binocular microscope to counting number of O.
phaseloi larvae inside the mines between the upper and lower surface, also to record
the moving stages of mite per leaflet on the lower surfaces of each and their
associated natural enemies . The efficacy of Gaucho as a seed treatment without any
compounds used was calculated according to Abbott's (1925), while the tested
pesticides used later were calculated according to Henderson and Tilton (1955).

The green pods yield was also calculated for each treatment and the results
were statistically analyzed according to the analysis of variance methods (Snedecor
and Cochran, 1971).
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RESULTS AND DISCUSSION

The efficiency of Gaucho and other three insecticides (thiocyclam, bensultap and
imidaclopride) on mite and beanfly was evaluated in two field trials during 2007 and
2008 seasons at Horticultural Research Station, El - Kassasein, Ismailia Governorate.
The number of two pests population and so the reduction percentages of infestation
were calculated.

I. First season (2007)

The results presented in Tables (1 and 2) revealed the suitability feeding and
tolerance of the three tested bean varieties to infestation with 7. wrticae and O.
phaseoli.

A. Effects of seed treatment (Effect of Gaucho)

Effect of Gaucho on the three bean varieties against two tested pests was good,
where it significantly reduced the population densities of two pests compared with
untreated check.

Giza 6 variety was more tolerance and low suitable food for two pests than to
other two varieties, the population of 7. wrticae and O. phaseoli decreased by 54.61
and 51.49% reduction respectively, while the %R in population were decreased by
37.28, 28.11 for T. urticae and 37.95, 32.72 for O. phaseoli in paulista and bronco
varities, respectively. These clearly indicated that, Bronco variety was the lowest
tolerance and own high suitability feeding for two pests than to other two varieties.
Paulista variety was intermediate between to other two varieties.

This is in agreement with the results of Abbassy et. al. (2008) who cited that
seed dressing with Gaucho significantly reduced leafminer larval in common bean
fields and gave good protection up to 6 weeks from sowing.

B. Effects after spray
1. Effects of the 1% treatment (T1)

Bensultap was exceeded than two other pesticides which reduced the population
of T. urticae and O. phaseoli specially on Giza 6 variety treated with Gaucho, it gave
as a general mean of percent reduction (GR%) 73.29 in mobile stages/leaflet for mite
and 68.93 %R in mines containing a live larvae for beanfly.

These reslutes are in agreement with those obtained by El-Bessomy (1998),
who mentioned that the natural insecticide bensultap at recommended rate (150 gm
/100liter water) reduced significantly the population of the beanfly O. phaseol;.

Bronco variety treated with Gaucho was more suitable than Giza 6 variety to
infestation with two pests when sprayed with thiocyclam which recorded 55.12 and
68.22 GR% in mobile stages/leaflet & recorded 48.58 and 61.78 GR% in mines/10
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leaflets respectively, while thiocyclam on Paulista recorded 55.89 and 58.34 GR% in
population of two pests, respectively.

These results are in agreement with Omar and Faris (2000), who found that

Bronco variety was more susceptible for infesting with beanfly than Paulista.
Thiocyclam reduced the number of L. trifoli in Paulista than Bronco. It's recorded
94.68% and 88.75% reduction, in beanfly population, respectively.
2. Regarding the results obtained for bean varieties which seeds treated with Gaucho
only and did not sprayed later (T2), three bean varieties were more infested by two
tested pests indicated from mean numbers (**) at the end of season than (T1) where
Giza 6 variety was the lowest infestation with two pests then Paulista then Bronco
which infested by 7.28, 7.38 and 8.71 individuals/ leaflet for mite and 4.98, 6.00 and
7.99 mines / 10 leaflets, respectively.

Previous results lead to the speculation that the three tested bean varieties differ
in their suitability to infestation with 7. wrticae and O. phaseoli according to general
mean number of populations.

Data obtained seem to go in line with the findings of Omar et a/, ( 1994), who
revealed that the cucumber seeds treated with Gaucho induced more than 80%
reduction in the number of larvae, pupae and adults for a period of 4 and 6 weeks for
the egg of B. tabaci, but EL-Defrawi et al., (2002),found that pre-sowing seed treated
with Gaucho (imidaclopride 70% WSP), at a rate 3 g/ kg seed weight was superior
performance against cowpea aphid through 12 weeks after sowing, and gave over
80% reduction in number of larvae, pupae and adults for a period of 4 and 6 weeks
for the egg of B. tabadi.
3.Concerning to (T3), the results indicated that, the three tested compounds showed
acceptable control for the two pests. Giza 6 variety was the first one when sprayed by
bensultap, while Bronco variety was the lowest tolerance, where it's recorded (1.51,
43.35 and 2.06,42.86)as a mean number of individuals / leaflet (**) and GR% for
mobile stages of mites and recorded (3.67, 40.35 and 3.88, 47.05) as a mean number
of mines / 10 leaflets(**) and GR%, respectively. Thiocyclam when sprayed on Giza
6, Paulista and Bronco varieties caused lowest general means of % reduction (GR%)
in population of mites which recorded 26.31, 25.39 and 24. 67 % respectively, while
imidaclopride was the least one on beanfly, which recorded 26.22, 36.35 and 30.73 %
reduction in mines for Giza 6, Paulista and Bronco, respectively.

These result agree with those obtained by Omar and Faris (2000), who cited
that Paulista was more tolerant than Bronco to infestation with L.¢rifolii after sprayed
with thiocyclam. It,s recorded 92.91 % and 94.46 %R in population of beanfly,

respectively. On the other hand, Bronco variety generally showed moderately



54 A TRIAL FOR RATIONAL CHEMICAL CONTROL OF RED SPIDER MITE AND BEANFLY
ATTACKING THREE VARIETIES OF THE BEAN PLANTS

tolerance for two pests. Such results seem to coincide with EL-Lakwa et. al., (1999)
who found that Bronco variety moderately susceptible to infestation with sucking pests
(B. tabaci and M. persicae).

4. Concerning the obtained results from Snap bean varieties as untreated check
(T4), it could be concluded that Giza 6 was the least varieties infected with beanfly
while Bronco variety was the most one of feeding suitability. It's recorded 11 and
12.19 mines as a mean number of mines /10 leaflets (**) respectively, while Paulista
variety was the least varieties infected with mobile stages of mite and Bronco variety
also was the most one of feeding suitability, which recorded (11.23 and 12.42) as a
mean number of individuals/leaflet (**) and GR%, respectively. It could be arranged
that, the three tested bean varieties were descendingly with respect to their feeding
suitability to beanfly as follows: Paulista then Bronco followed by Giza 6. Such result,
seem to coincide with Hady (2004), who found that L. trifolii infested P.vulgaris at Nili
season by rate ranged between 16.9 to 51.8 mines / 10 leave. Also, Omar and
Faris92000) found that, the population density of L. frifoli infesting Paulista and
Bronco varieties cultivated in January ,20,1999 were 2.46 and 2.56 / leaf, respectively.
M. Second season (2008)

In this trial, seeds of three bean varieties were treated with three doses of

Gaucho (0.5 R, 1 R and 1.5 R) and sprayed with thiocyclam, bensultap and
imidaclopride, the obtained results in Tables (3 and 4) were as follows:
1. Regarding to the (T1) , bensultap for each variety was occur the highest % R in
population of mobile stages of mite and numbers of mines containing a live larvae
except 0.5R at Giza 6 and 1R at Bronco for mites and 1R at Paulista for beanfly. Giza
6 variety was the lowest feeding suitability and more affected with bensultap which
recorded (51.73, 84.63 and 83.48%R) &(0.5, 0.06 and 0.06) individual / leaflet as a
(GR%) and mean number (**) for both 0.5 R, 1R and 1.5 R respectively, while
recorded (59.3,72.91 and 80.65) & (2.42, 0.94 and 0.45) as a (GR%) and mean
number of mines/10 leaflets for three doses, respectively.

These results agree with those obtained by Mousa M. Gehad and EL-Sisi (2008),
they found that Gaucho when used as a seed treatment for bean seeds at the rate of
8g / kg seeds was effective in reducing infestation of 7. urticae up to the 11" week
after planting.

2. Concerning the varieties treated with Gaucho and not sprayed with any pesticides
(T2), the obtained results showed that statistical analysis of the data revealed highly
significant differences between the reduction percentages in both mite and beanfly
populations existed in field of Snap bean varieties for the three tested rates of

Gaucho. Thus, Gaucho with the rate of 3 gm / kg seed weight was enough to give
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adequate control of two pests which is indicative to their high persistence of their
bioactivity over 7 weeks after sowing date. Also, 7. urticae on Giza 6 variety recorded
(2.03, 0.99 and 0.37) as a mean number (**) and (23.83,11.32 and 39.26) as a
(GR%) in mite and recorded (10.94,8.39 and 6.64) as a mean number of mines/10
leaflets and recorded (27.3,25.39 and 36.29) as a (GR%) in beanfly for three doses of
Gaucho, respectively.

3. Regarding the type of the insecticide treatments used (T3), the mean number of
living larvae in all treatment started to increase gradually from the 5% day of spraying
reaching higher levels after 7 days.

It 's likely that the different insecticides used had a lethal effect for a short

period a bout one week on the larvae of O. Phaseoli reaching the maximum toxic
effect between 2% to 7" days after treatment which the infestation by the beanfly
started to increase.
4. In the case of untreated check (T4) , Giza 6 variety was the least infected varieties
with two pests, while Bronco variety was the highest one with two pests, it's recorded
(4.23 and 7.27) and (25.78 and 35.34) as a mean No. (**) for mites and mines /10
leaflets in beanfly, respectively.

This is agreement with the results of Cox et al, 1995, who stated that all
results to intensive chemical use O. phaseoli has developed resistance to all classes
of registered insecticides.

LLl. Effects of insecticides treatment on natural enemies :
Four natural enemies recorded associated with the pests were as follows :

1. Coccinellids: a) Coccinella septempanctata and b)Stethorus sp.

( Coloptera , Coccinelidae ).
2. Predaceous thrips : ¢ ) Scolothrips longiconis (Thythanoptera, Thripdae ).
3. Predaceous mite: d) Phytoseiulus sp.

Perusal of data given in Table 5 indicate clearly that total number of natural
enemies on Giza 6 variety was 130 and 90 individual while there were 92 and 58
individual on Bronco in both season 2007 and 2008, respectively . This phenomenon
indicates clearly the effects of varieties from season to another. Also, the plots treated
with chemical pesticides exhibited the lowest number of natural enemies on three
tested varieties in both seasons. The phenomenon indicates the drastic effect of
pesticides application on vegetable crops (EL-Maghraby et a/,, 1990) in both seasons,
the predaceous insects ( C. septempanctata and Stethorus sp.) counted in Giza 6
variety were highest than two tested Snap bean varieties . Giza 6 variety recorded
(65.39 %, 12.31 %) and (60%, 10% ) from total number of natural enemies in both

seasons respectively. Bronco variety recorded the lowest numbers compared with the
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other two varieties. On the other hand, Gaucho recorded acceptable control of the two
pests without seriously affecting populations of natural enemies. In contrast, thicyclam
was the least effect in controlling of two pests but it was seriously affecting on it,s
natural enemies . This results was in agreement with the findings of Emara et al,,
(1999) who found that, thiocyclam was the least effective in controlling of the cotton
pests but it was seriously affecting on it,s natural enemies. Also, Hamid et a/,, (2003)
indicated that Gaucho have not significant decrease on the population density of
associated predator of cotton plants . Sharaf H. Fayza et al, (2003) reported to
Gaucho had no effectonll tested natural enemies (True spider, C.unseptempanctata )
on cotton plants . Gamieh et a/, (2001) found that population of predatory mites was
negatively correlated with population density of moving stages of spider mite on

Soybean.
CONCLUSION

Gaucho induced a complete protection for bean seedling for 4 weeks from
planting, the compound had fast initial effect and when the population was increased
again, it may be clear that the natural insecticide, bensultap can be applied at the
recommended rate to control the two pests without hazards to the environment .
1IV. Yield ability:

Data in Tables (6a and 6b) showed the yield ability as kg green pods / fed. . It
was evident that Giza 6 variety gave better result than other especially the treatment
with Gaucho at the recommended rate and sprayed with bensultap together. It's
recorded 3731 kg / fed. and 3777.2 kg / fed. for 12 and 2™ seasons respectively. Also,
data indicated clearly that, Bronco variety gave a lowest yield in untreated check at
two seasons which reached to 2079 and 2332.6 kg green pods / fed. respectively.

On the other hand, Giza 6 variety in 2% season which treated with Gaucho (1.5
R) and sprayed with bensultap produced the highest yield (3801 kg green pods /
fed.).

These data are in agreement with those obtained by Omar and Faris (2000).
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Table (6a). Yield of three tested bean varieties in 2007 season.

Varieties Yield (kg green pods/ fed.)
Treatments Giza 6 Paulista Bronco
Gaucho + thiocyclam 3710%® 3544.8° 3647°
Gaucho + bensultap 3731° 3551.8% 3666.6°
Gaucho + imidaclopride (Pestidor) 3690.4° 3514° 3633¢
Gaucho 2823.8¢ 2794.4' 2522.8™
thiocyclam 3220° 30.29.6’ 3102.4'
bensultap 3283f 3210.2¢ 3220.3°
imidaclopride (Pestidor) 3215.8° 3172.4" 3203.2°¢
Untreated check 2147.6" 2115.4° 2079°
L.S.D. ¢.05% 28.23
Table (6,b). Yield of three tested bean varieties in 2008 season.
Varieties Yield (kg green pods/ fed.)

Treatments Giza 6 Paulista Bronco
Gaucho (0.5 R) + thiocyclam 3521 3227" 3316.6°
Gaucho (0.5R)+ bensultap 3578.4% 3269° 3367"
Gaucho(0.5R)+ imidaclopride (Pestidor) 3500™ 3243.81 3353"
Gaucho (0.5R) 2667 2681 2660*
Gaucho (1R)+ thiocyclam 36409 3570% 3619
Gaucho (1R)+ bensultap 3777.2° 3588.2 3683.4%
Gaucho (1R)+ imidaclopride (Pestidor) 3722.6¢ 3624.6" 3633%n
Gaucho (1R) 2695 2737 2674
Gaucho (1.5R)+ thiocyclam 3672.2° 36409 3634.4%"
Gaucho (1.5R)+ bensultap 3801° 3682 3756.2°
Gaucho(1.5R)+ imidaclopride (Pestidor) 3693.2¢ 36479 3693.2°
Gaucho (1.5R) 2748.2" 2781.8° 2699.2"
Untreated check 2335.2° 2387Y 2332.6°
L.S.D. o.05% 16.718
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