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ARTICLE INFO ABSTRACT

Article History Sucking insects are the most serious insect pests in wheat crops; the
Received:14/10/2019  harmful effect of aphid in wheat plants is due to sucking of plant sap,
Accepted:15/11/2019  honeydew excretion and causing many diseases by transport of
plant viruses. The experiment was carried out at Sakha Agric. Res.

Keywords: Station farm during 2017-2018 on wheat Giza 171 growing season.
Wh@at crop The insecticide used is Imidacloprid (Nofedor 600 FS.) The
Triticum sativa - present study was designed to evaluate comparative efficacy of
SChlZflPh’S imidacloprid as seed dressing formulation against sucking insects
graminum -N. (Schizaphis graminum, Nezara viridula, Empoasca spp.) as well as
viridula - seed their predators; Chrysoperla carena, Labidura riparia, Scymunus

spp. and true spiders in two types of wheat sowing (Drill and
Broadcast) in the wheat crop field. The results according to
analysis of variance showed that there was a significant variation
among the insect’s reduction in all-season periods as a result of
treatment of the wheat seeds before sowing with imidacloprid in
the Broadcast and drill sowing. Whereas there is no significant
effect of the treatment when comparing S. graminum in different
sowing methods, also there was a non-significant effect of the
treatment on S. graminum in broadcast method versus N. viridula,
Empoasca spp. and predators. While, the number of seeds/spikes,
Weight of 100 seeds (gm) and the Germination increasing % in
Broadcast sowing were more than that in Drill sowing by 1.31,1.11
and 1.11 respectively. Thus, it could be concluded that the
broadcast sowing is suitable economically for farmers than drill
sowing methods when using imidacloprid as seed dressing before
cultivation for sucking insect control as well as its predators.
INTRODUCTION

Cereal wheat plant (Triticum aestivum L.) is one of the most important and main crops
for most of the human population, In-country like Egypt, wheat is the first important food
crop. Wheat production is heavily affected by numerous sucking pests. Moreover, the wheat
field is highly attacked by many sucking insects since sowing till harvesting (Joshi and
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Sharma 2009). Aphid is the most important pest among nine different species of wheat
aphids reported to infest wheat crops in wheat-growing regions of India Joshi and Sharma
(2009). The harmful effect of aphid in wheat plants is due to sucking of plant sap,
honeydew excretion and causing many diseases by transport of plant virus Toper Kaygin et
al., (2008). Chemical insecticides could be the first choice against Hemipteran pests
especially in case of outbreak. Shehawy et al., (2013).

On the other hand, Imidacloprid is one of the novel neonicotinoid insecticides and it
is very active against sucking insects. That’s why some studies were carried out by Li Cui et
al. (2010) to evaluate the toxic activity of Imidacloprid against Aphid. Also, the sublethal
concentration of Imidacloprid resulting in decreasing in the Aphid feeding behaviour,
fecundity as well as growth rate. Also, Pike et al. (1993) reported that using Imidacloprid as
seed treatment leads to significant reduction in plant damage by sucking insects. Moreover,
the application of imidacloprid as seed dressing in wheat fields reduced sucking insects;
Schizaphis graminum (Homoptera: Aphididae), as well as BYD occurrence, resulted in
economic return Royer (2005). Using imidacloprid as seed treatment before cultivation
gives good results in aphids control in growing season as well as it has less hazardous to
the environment Ahmed et al. (2001). Furthermore, the greenbug which called S.
graminum (Hemiptera: Aphididae) considered as one of the economic pests of Triticum
aestivum L., this pest may inject the toxins, transmit the viral infections which responsible
for plant death Costa et al., (2011). Also, Peng et al., (2018) reported that the wheat seeds
treated with clothianidin and imidacloprid were highly effective against wheat aphids and
sucking insects under field conditions throughout the wheat growing season due to yield
loss reduction.

The natural enemies; coccinellid beetle (Coccinella septempunctata) help to reduce
aphid from reaching the economic injury level, (Pell and Vandenberg, 2002; Igbal et al.,
2008). However, protection and conservation of the agricultural ecosystem are mostly
narrow due to extensive use of chemical insecticides. Moreover, coccinellid beetles are
exposed to insecticides directly or indirectly. Thus, careful selection of the chemical
insecticide and its concentration can help to maintain sucking insects’ predators, (Oakley et
al., 1996; Head et al., 2000; Suhail et al. 2013). However, the required effect of chemical
insecticide on the target pests along with its impact on the natural enemies should be taken
into consideration in pest management.

The present study was designed to evaluate the comparative efficacy of imidacloprid
as seed dressing against sucking insects (Schizaphis graminum, Nezara viridula, Empoasca
spp.) as well as its predators; Chrysoperla carena, Labidura riparia, Scymunus spp. and
true spiders in two types of wheat sowing (Drill and Broadcast) in the field. Also, the
effect of the treatment on number of grain/spikes, weight of 100 seeds and germination%.

MATERIALS AND METHODS

The experiment was carried out at Sakha Agric. Res. Station farm during 2017-
2018 on wheat Giza 171 growing season. The insecticide used is Nofedor 600 FS.

(Imidacloprid). The insecticide was used at a rate of 2.4 ml* Kg'1 of wheat seed. The

treated and untreated control were cultivated on 19 November 2017. The treated and
untreated seeds cultivated with two types of cultivation; dry planting (Afeer) and tillage
planting (Heraty). Each treatment in addition to untreated one was replicated four times
6*7 meters in complete randomized block design. All normal agricultural practices were
followed without any foliar chemical spray during the growing season. To determine the
population density of Schizaphis graminum (all stages), the green stink bug Nezara viridula
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L. (adults) and the leafhoppers Empoasca spp. (Nymph & adults), in addition to the
associated predators, 10 tillers were chosen randomly every week from every plot, in order
to count the insects mentioned before as well as the predators (Chrysoperla carena ,

Labidura riparia, Scymunus spp. and true spiders). The infestation began from the 3rd

week after sowing and continued until the 19t week. The general reduction percentages in
the population throughout the counting period were calculated according to Abbots
formula (1925). At the end of season, number of grains/spike were counted and weight of
100 seeds was recorded for every replicate.
Germination:

Three replicates of 25 seeds which were selected randomly from each treatment

and placed on moist cotton pad in petri- dishes under laboratory conditions at 27+1C° and
70+3%RH.
Statistical Analysis:

Reduction percentages were performed according to Abbott (1925). As well as analysis
of variance (ANOVA) of the obtained data was performed by SPSS software and Duncan
(1955).

RESULTS

Effect of Treatment Grains of Wheat with Imidacloprid on Insect Pest Population
Reduction:

The data illustrated in Table (1) and Figures 1&2 showed the effect of imidacloprid
on the population density of sucking insects including Schizaphis graminum (all stages),
the green stink bug Nezara viridula L.(adults) and the leathoppers Empoasca spp. (Nymph
& adults), in addition to the associated predators; Chrysoperla carena, Labidura riparia,
Scymunus spp. and true spiders in two types of sowing; Broadcast (dry sowing) (Afeer) and
tillage Drill sowing (Heraty).

In the early season it was found that the reduction percentage in aphid ranged
between (25.6% - 66.6%), while in the N. viridula L. the reduction percentages ranged
between (33.3- 50%). On the other hand, the reduction percentages ranged between E. spp.
(11.7 — 75), while the predators were absent in the tillage sowing (Heraty). Furthermore,
in the case of broadcast sowing, the reduction percentages of S. graminum in the early
season were (75, 66.6, 21.1, 16.6 and 41.1). Whereas, the reduction percentages in N.
viridula were (0,0, 50,50 and 50). Moreover, the reduction percentages ranged between E.

spp. were (60, 42.8, 15.3, 30.2 and 26.6), additionally, the predators were absent in the ISt,

21d and 31 week then appears in the 4th and 5t week in which the reduction percentages
were (66.6 and 66.6) respectively. The average of insects namely; Schizaphis graminum,
Nezara viridula, Empoasca spp. and predators were 42.65, 20.68, 24.03 and 13.34
respectively.

According to the data depleted in table (2), the standard error was (2.59). Thus, there
was a highly significant difference between averages of S. graminum which recorded (42.65)
while it was (20.68) in N. viridula. The difference between there averages was 21.97, this
value was very high than Duncan value which was (2.59)*(2.83)=7.97 at (Duncan; 2,52; a
0.05 ). On the other hand, there was no significant difference between N. viridula and
Empoasca spp. (Duncan; 2,52; o 0.05). Moreover, there was a significant difference
between Empoasca spp. and predators (Duncan; 2, 52 and o 0.05). Furthermore,
observation of insect’s population in different season periods under wheat grain treatment
with imidacloprid in the field were objected to analysis of variance, the data showed that
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there was highly significant difference between season periods as well as between insects at
(0 0.01); (Tables 2&3).

Comparison between Insects in Different Periods; Early, Mid and Late-Season in Drill
Sowing:

In order to compare insects in different periods of the same season; early season, mid-
and late-seasons in drill sowing. The results showed that in Early season according to
Duncan method, the average of insects namely; S. graminum, N. viridula, Empoasca spp.
were 46.4, 16.6 and 35.8 respectively. SE= 4.36 thus Duncan value (2, 6 at o 0.05) = 3.46
*4.36 =15.08 between tow insects (S. graminum, N. viridula). While the difference between
the two averages of them =29.8. (Table 2).

Comparison between insects in Different Periods; Early, Mid And Late-Season in
Broadcast Sowing:

When comparing between different season periods (early, mid and late-season)
according to analysis of variance it was found that there was high significant variation at
a 0.01 between (early-season versus mid-season) and (early-season versus late-season) in
insect reduction after treatment with imidacloprid in broadcast sowing. The data illustrated
indicated that the difference between the averages in case of early and mid-season was
12.76 which was more than Duncan value at (2, 52, o 0.01) which equals; (2.83)*( 4.06)=
11.48, while the range was (2). Whereas, It was found that the difference between the
averages in case of early and Late-Season was 20.39 which was more than Duncan value
at (3, 52) which equals; (2.98)*( 4.06)= 12.09 and the range was (3). While in case of
comparison between med and late-season, the difference between the average was 7.63
which was less than Duncan value at (2, 52) which equals; (2.83)*( 4.06)= 11.48. and the
range was (2).

Comparison between Different Insects in Two Types of Sowings:

The analysis of variance indicated that there were significant differences for all
treatments in the case of Aphid population. When comparing among different types of
insects in this study undergo two methods of sowings (Schizaphis graminum, Nezara
viridula, Empoasca spp. and predators) under imidacloprid treatment. It was found that the
difference between the averages in case of S. graminum and N. viridula was 21.96 which
was more than Duncan value at (2, 95, a 0.05) which equals; (2.8)*(5.93) = 16.60, while
the range was (2) and SE=Sqrt(MSE/n) =5.93. Whereas, it was found that the difference
between the averages in case S. graminum versus Empoasca spp. and S. graminum versus
predators equal 18.62 and 28.81 respectively, when compared with Duncan value at (3, 95,
a 0.05) & (4, 95, a 0.05) which were 17.49 and 18.08 respectively. Thus, there were
significant differences between S. graminum versus Empoasca spp., S. graminum versus
predators in the same type of sowing (drill type). (Table. 5).

Whereas when comparing between S. graminum in drill type method versus S.
graminum, Nezara viridula, Empoasca spp., and predators in broadcast method, it was found
that the average difference between each other were 2.8, 16.04, 18.79 and 18.33 respectively,
when compared with Duncan values at (5, 95, a 0.05), (6, 95, a 0.05), (7, 95, a 0.05) and
(8, 95, a 0.05) were; 18.5, 18.8, 19.03 and 19.33 respectively. Therefore, no significant
differences occur between S. graminum in drill type method versus S. graminum, Nezara
viridula, Empoasca spp. in Broadcast sowing method, While, there was a significant
difference in case of S. graminum in drill type method versus predators in broadcast method
(Table 5& Fig. 3).

Comparison between No. of Seeds/Spike and Germination%o in Two Types Of Sowings:

The Data illustrated in table (6) indicated that No. of seeds/spike, Weight of 100
seeds (gm) and Germination% in Broadcast sowing recorded 23.68, 27.46 and 30.77
increasing percentages compared with untreated control respectively, table (6). Also, in the
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case of Drill sowing it was found that the increasing percentages in No. of seeds/spike,
Weight of 100 seeds (gm) and Germination were, 17.95, 24.56 and 27.54 respectively.
Furthermore, when comparing between the two types of sowing in No. of seeds/spike,
Weight of 100 seeds (gm) and Germination increasing%, this difference could be given
arbitrary value which called No. of folds, the results in table (6) showed that the No. of
seeds/spike, Weight of 100 seeds (gm) and Germination increasing% in Broadcast
sowing were more than that in Drill sowing by 1.31, 1.11 and 1.11 respectively, (Table,
6 & Fig., 4).

Table (1): Reduction percentages of Schizaphis graminum Nezara viridula L. Empoasca
spp., associated predators; Chrysoperla carena, Labidura riparia, Scymunus spp.
and true spiders in two types of sowing; broadcast sowing and drill sowing after
dressing with imidacloprid.

date of Drilling sowing Broadcast sowing
S izaphi izaphi Empoas
examination SC]:IJZ?F]‘JJ.S MNezara viridula | Empoasca spp. | Predators Scl:uz?p}:us I_‘.Ie_za.m mpeasea Predators
Sraminun graminutn | viridula spp.
H [ -
Eeduction % in Early season Drill sowing Reduction % in Ea.rl} season Broadeast
- 30WING
12122017 66.6 - 75 - 75 - 60 -
12/19/2017 63.1 - 384 - 66.6 - 428 -
12/26/2017 28.5 33.3 20.8 - 21.1 50 153 -
(22018 48.6 30 333 - 16.6 30 30.2 66.6
1/9/2018 25.6 - 11.7 - 41.6 30 26.6 66.6
Mid-zeason Drill sowing Mid-season Broadeast sowing
1/16/2013 38.7 56.6 47.7 20 19.4 100 93 66.6
1/23/2018 137 50 44 25 324 0 327 333
1/30/2018 446 333 11.7 12.5 478 30 28.1 12.5
262018 527 3313 219 20 411 40 20 25
2/13/2018 434 - 10 231 491 18.1 4.1 10
22002018 404 7.1 231 10.5 472 133 16.6 25
Late-season Drill sowing Late-zeason Broadcast sowing
20272018 42 6 3313 20 2272 228 - 20 142
3/6/201% 32.2 - 30 18.1 32.8 142 100 20
3/13/2018 529 9.1 - 15.3 32.3 23 - 23.0
32002018 428 7.1 - 204 40.4 7.1 - 20
32772018 36 133 - 16.6 44 4 13.3 - 16.6
4/3/2018 30.7 133 - 14.2 283 214 - 14.2
Averages of different insect pests population and predators in drill sowing
140
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Fig. (1): Averages of different insect pest’s population and predators in drill sowing.
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Averages of different insect pests population and predators in broadcast sowing
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Fig. (2): Averages of different insect pest’s population and predators in broadcast sowing.

Table (2): Analysis of variance (ANOVA) for Schizaphis graminum, Nezara viridula,
Empoasca spp., and Predators under imidacloprid treatment, drilling sowing
methods and their interactions in the field.

Source of variation I;;EE[EE of &85 Mean F. value F. tabulated
eedom squares
Between zeazon periods (8) 2 1486.31 74313 6.50%* (2,52, a=0.05)=5.06
Between insects (1) 3 407233 1357.31 11.87#%% (3,52, u=0.01)=4.20
Interaction (5*I) (i 4306.12 717.68 6.27%* (6,52, o= 0.01)=3.18
Error 32 3943 20 11430

SE= sqrt (114.30/17) = 2.59 between insects (I); Duncan method.
Table (3): Analysis of variance (ANOVA) parameters for Schizaphis graminum, Nezara
viridula, Empoasca spp., and predators under imidacloprid treatment, broadcast
sowing methods and their interactions in the field.

Source of variation I;ff;gznif 58 Mean squares | F. value cale. F. tabulated
Between season periods (5) 2 4353.592 | 2176.796 548" (2,24, @< 0.01)=3.06
Between insects (T) 3 0657125 | 3219042 0.81%= (3,24, 0= 0.05) =3.79
Interaction (5°T) 6 61.13019 10.1932 0.0258 (6,24, 0= 0.05) =229
Error 52 2062917 | 396.7149
8E=4.06 between seazon period according to Duncan method.

*= significant at (a 0.05), ** = high significant at (o 0.01), ns= non-significant

Table (4): Average of insect reduction during all season periods in two types of cultivation;
drill and broadcast sowing.

Drill sowing Broadcast sowing
Period Schizaphis Nezara Empoasca Schizaphis Nezara Empoasca
g}'anhﬁum viridula m;p_ Predators g}'ﬂ;;fum w;i:da spp. Predators
Early season | 46.4=8.49 16.6=8.35 | 35.8£10.85( - 44,1852 | 30=0.0 34.9:3.41 [ 26.6=0.0
Mid- season | 39.2+5.1 317102 | 26.5+6.51 | 18.5+2.6 | 40.5£4.55 | 369=8.46 | 18.4+4.44 [ 2B.7+8.36
Late-season | 42.8+4.22 13.01=4.6 | 11.6=8.33 | 193223 | 355268 | 13.5£3.73 [ 20=16.32 18145
Average 42552 20.5° 24.03° 13.434 40.12 26.8° 24.4° 244
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Table (5): Analysis of variance (ANOVA) for comparing between different insects in this
study in the two methods of sowing, Schizaphis graminum, Nezara viridula,
Empoasca spp., and predators under imidacloprid treatment in two methods of

sowing.

Source of variation DFE. =3 Mean sguares F. wvalue cale. F. Estimated
between inzects 7 1987.249 2183.8027 1.009005= 2.1(7.95,0.05)
between Sowing methods | 1 171.0614 171.06 0.607977 3.94 (1,95, 0.05)
Inzects x Sowing methods | 7 13102.06 1571.722 6.652431 %= 2.1(7.95,0.01)
Error 95 2672912 281.3591

NS= non-Signiant, ** = significant at (« 0.01). D.F.= Degree of freedom

Average of population

ey Dri] sowing control

Average of schizaphis graminum in drill and broadcast sowing methods

«+« W+« Dril sowing tratm et

S SN N A,
Date of investigation

o= e Broadcastsowing confrol e 4

== Broadcast sowing tratm ent

Fig. (3): Average of Schizaphis graminum in two methods of sowing; drill and broadcast.

Table (6): Some characters of wheat crop in fields after treatment with imidacloprid as seed

dressing.
Chart Broadcast sowing Dirill sowin Mo of folds
BreLs Untreated Treated increase® | Untreated treated increaze?s | Bi-methods
Ne. OF o =200 47=3.16% 2368 30+2 4b 46=2272 1795 131
seeds/spike
Weight of 1001 5 51,4 600 | 6.65:0.84° | 2746 52040 | 623£085% | 2456 1.11
zeeds (gm)
Germination %o §3=3.5° §3=4.082 30.77 693 80" §3=4.022 27.54 1.11

Means +SD followed by the same letter are not significantly different, while Means +SD followed by different letter are significantly different from each other at (o 0 05)
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Increse percent of wheat crop in two methods of sowing including; No. of seeds/spike, Weight of 100
seeds (gm), Germination % in fields and after treatment with imidacloprid as seed dressing

#Drill sow ing
G Broadcast sowing

ONo of folds (increase)
In Broadcast method

Fig. (4): Comparative increasing% of No. of seeds/spike, Weight of 100 seeds (gm),
Germination % in wheat crop in two methods of sowing as well as no. of folds of
increasing after treatment with imidacloprid as seed dressing.

DISCUSSION

By illustrating the effect of seed dressing with imidacloprid on insect population
density in two methods of sowing. It was found that according to analysis of variance. there
was a significant variation among the insect’s reduction in all-season periods as a result of
treatment of the wheat seeds before sowing with imidacloprid in the drill sowing.

Generally, this study showed that using imidacloprid was very useful in aphid control
than the other insects, as well as the lowest insect which was affected by this insecticide was
predators whose average was (13.34).

Furthermore, observation of insect’s population in different season periods under
wheat grain treatment with imidacloprid in the field were objected to an analysis of
variance, the data showed that there was highly significant difference between season
periods as well as between insects at (o 0.01)

When Comparing between insects in different periods; early, mid and late-season in
drill sowing. It was found that there was high significant difference between them in
early season, while there was no significant difference between the early, mid and late
season in S. graminum reduction. Furthermore, there was no significant difference between
early and late season in the N. viridula population. While in mid-season the reduction of
N. viridula was highly significant compared with that in early and late-season.
Furthermore, in case of Empoasca spp, the reduction in the early season was highly
significant than that in mid and late-season. Moreover, the predator reduction in the early,
mid and late-season was not significant.

Whereas, when comparing between insects in different periods; early, mid and
late- season in Broadcast sowing, the results revealed showed that the best period of the
effect of the insecticide used in this study was the early season, Table (4). Meanwhile, the
analysis of variance showed there was no significant variation between the reduction
effect of treatment of different insects, according to Duncan analysis.

Furthermore, when Comparing between different insects in two types of sowings.
there was no significant effect of the treatment when comparing S. graminum in
different sowing methods, also there was non-significant effect of the treatment on S.
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graminum in drill method with N. viridula, Empoasca spp. and predators table (Table. 6).
Generally, we could be concluded that the imidacloprid is useful insecticide for sucking
insect’s management in wheat plants when it used as seed dressing in many sowing
methods. On the other hand, it has less effect on predators.

When comparing the effect of seed dressing with imidacloprid on No. of
seeds/spike, Weight of 100 seeds and Germination% of the wheat crop in two
sowing methods. The results indicated that there was significant difference between
treatments and untreated control in both types of sowing, especially in No. of seeds/spike
and germination percentages, whereas, there was no significant difference in case of Weight
of 100 seeds (gm) between treated and untreated control in both types of sowing according to

Duncan analysis at (O 0.05).

Generally, No. of seeds/spike, Weight of 100 seeds (gm) and Germination
increasing% in Broadcast sowing were more than that in Drill sowing by 1.31, 1.11
and 1.11 respectively. Therefore, it could be concluded that the broadcast sowing is
suitable economically for farmers than drill sowing method when using imidacloprid as
seed dressing before cultivation for sucking insects’ control as well as predators.

These results are in accordance with that of Macharia et al. (1999) who concluded
that there is a significant efficacy of seed dressing with some insecticides for D.
anoxia control. Similarly, Patil er al. (2003) and Royer et al. (2005) illustrated that
the seed dressing with Imidacloprid before sowing decreased sucking insect pest’s
population during cultivation seasons, like leathoppers and cereal aphids. Typical LCso
values different from 0.82 to 0.88 ng/insect, also it varies from species to another according
to the size of the pest, also the reported half-lives of imidacloprid in the soil are ranged from
28-1250 days (Dve Goulson, 2013).

Imidacloprid found to be highly effective against leathoppers (Empoasca spp),
Bemessia tabaci and Thrips tabaci along with the higher yield, (Sasikumar et al., 2015).
Using the insecticides as seed dressing results in smaller proportion of the insecticide in the
crop than do the spray application to foliage. Thus, the seed dressing is mainly stated to
give accurate prophylaxis to the crop (Jeschke et al., 2011).

Furthermore, (Culp et al., 2006; Anon, 2007) reported that many programs such
as water-monitoring programs do not screen secondary metabolites of neonicotinoid
insecticides (imidacloprid olefin). Also, many trials insure that the using of imidacloprid as
seed dressing leads to significant impact on the insect population level. But no doubt that
most of the other organisms will be exposed to it, by the way, these mentioned results are
supporting our results partially.
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