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ABSTRACT

Study was conducted to investigate effect of sowing dates and varying maize hybrids on population
density of S. cretica in farm at Nubariya district, Beheira governorate, Egypt during seasons, 2018 and 2019.
Five maize hybrids viz., yellow three ways cross 352, yellow single cross 168, white single cross 122, white
single cross 10 and white single cross 128 were tried on three sowing dates viz. 1% April, 15" April and 1%
May. Results showed that, population of S. cretica (eggs and larvae) was highest in early sown crop (1%
April) while was least in late sown maize (1* May). Also, none of tested hybrids showed immunity or high
resistance and S.C.128 hybrid was more resistant to larvae (minimum dead heart percent), while T.W.C.352
hybrid was more sensitive to S. cretica (maximum dead heart percent). Five hybrids can be arranged in
ascending order according to their susceptibility (population density of eggs, larvae and infested percentages)
as follow: T.W.C.352, S.C.168, S.C.122, S.C.10 and S.C.128. These results were repeated in both seasons
study. Five insecticides were tested for their efficacy against S. cretica under field conditions. All treatments
were found effective in reducing larvae and protecting plants compared with control. Insecticide Emamectin
benzoate was found best, led to minimum number of larvae followed by Chlorantraniliprole and Lufenuron,
respectively. While, radiant resulted lowest. On the other hands, Chlorantraniliprole was found best, led to

minimum infested followed by Emamectin benzoate.
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INTRODUCTION

Maize (Zea mays L.) is one of the most important
crops either in Egypt or in the world. It ranks the third after
rice and wheat. In Egypt, the cultivated area of maize in
2013 was about 1.676 million feddans producing about 5.4
million tons (Zohry and Ouda, 2015). The maize plants are
subject to infestation with a variety of insect pests. James
(2003) stated that about 9 % of the world maize crop was
lost annually due to damage caused by insect pests. The
greater sugarcane borer, Sesamia cretica is considered one
of the most destructive insect pests which causes serious
economic damage and reduces the crop yield (Habashy, et
al.2012 and Salman,et al. 2018). The female moths of S.
cretica lay their eggs beneath leaf sheaths of maize and
sugarcane plants. Adult females prefer laying most of eggs
on the young maize plants (about 20- 30 days) after
plantation (Adams and Clark, 1995). The larval feeding
(whorl feeding) results in the formation of rows of elongated
holes in the unfolded leaves. The elder larvae form what it's
called the "dead hearts" of maize plants by boring into the
central shoots and resulting in drying up of the growing
points of young plants (Semeada, 1985; EL-Naggar, 1991;
Soliman, 1994; Massoud, et al., 2016; Salman, et al. 2018).

To reduce the level of pest infestation and
subsequently increase plant yield, the agriculture
manipulation should be wused along with pesticide
application (Fayed et al., 2002; Salem (2012). It is essential
to find out varieties which are resistant to insect pests and
optimum sowing times where crop can escape damage of
insect pests and offer excellent opportunity for the
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development such technology for pest management.
Therefore, the aim of this work was to evaluate the
susceptibility of certain maize hybrids to S. cretica
(ovipositional preference of adults and the larval damage),
to identify the optimum sowing date for maize crop and to
assay the efficacy of certain bio and chemical insecticides
against S. cretica.

MATERIALS AND METHODS

Field experiments were carried out in a private farm
at Nubaria district, Beheira Governorate, Egypt throughout
two successive seasons, 2018 and 2019. The 1st experiment
was planned to study the susceptibility of five maize hybrids
to infestation with greater sugarcane borer, S. cretica in
different sowing dates. Five maize hybrids (yellow three
ways cross 352, yellow single cross 168, white single cross
122, white single cross 10 and white single cross 128) were
tried on three sowing dates viz. 1st April, 15th April and 1st
May. The layout system was split plot design replicated
thrice in randomized complete block design (RCBD).
Sowing dates and hybrids were randomized in main and
sub-plots, respectively. All the agronomic practices such as
fertilization, land preparations, irrigation, and mechanical
weed control were kept normal and uniform for all the
treatments. Each sub-plot was 5 m long and 3 m wide and
the plants were grown along a distance of 30 cm apart and of
70 cm between rows. For each treatment, fifteen plants (five
plants from each plot) were randomly selected, cut of at soil
level and dissected and the number of eggs (in the egg
masses) and larvae of S. cretica were counted and recorded.
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Also, as a symptom of infestation of S. cretica larvae, the
percentages of dead heart of a sample of 50 plants from each
plot were counted and recorded. Sampling started when the
age of maize plants reached about 28 days after sowing and
continued at weekly intervals throughout the two growing

seasons between the 3rd and 7th weeks after planting (5

recording times). The maize plants at age of 30 - 45 days or

that's height extended from 40-45 cm were the most
preferable for S. cretica.

Effect of five insecticides against the greater sugarcane

borer, S. certica:

The 2nd experiment was planned to evaluate the
efficacy of five insecticides from different groups with
different modes of action against S. certica on maize plants
(cv. yellow three ways cross 352). An area of about 1000 m2
was divided into 24 plots, of 30 m2 each. Each treatment
was replicated four times in addition to four control plots.
Each replicate was separated from the adjacent one by a belt
(half meter) to minimize the interference of spray drift from
one replicate to another. During the two growing seasons
2018 and 2019, the application of the five treatments was in
the maize plants which sown in 1st April (the 1st sowing
date) after 30 days from the sowing. The following
observations were recorded in each experimental plot
i. Number of alive larvae of S. certica on randomly

selected six plants from each plot were examined and
recorded before treatment and after 1, 4, 7 and 14 days of
the treatment.

ii. Numbers of infested maize plants (dead heart plants) on
a sample of 50 plants from each plot were counted
before the treatment and after 1, 2 and 3 weeks of the
treatments.

The reduction percentages of population of S. certica
larvae and the infested maize plants were calculated
according the Henderson and Tilton equation (1955) as
following:

N in Co before treatmentx n in T after treatment
%% Reduction = 100 x (1

M in Co after reaimentx n in T before treatment
Where:
N = insect population; T = Treated plot; Co = Control plot
The tested insecticides were

Common Trade Rate/Fed.
name name (ml/200 liters)
Lufenuron Match 5% EC 160
Chlorantraniliprole Coragen 20% SC 60
Bacillus thuringiensis kurstaki  Dipel 2X 6.4% WP 300 gm / feddan
Spinetoram Radiant 12% SC 100
Emamectin benzoate Proclaim 5% SG 80 gm

Data analysis:

Statistically significant mean values (P <0.05) were
calculated as mean * SD (standard deviation) using
analysis of variance (ANOVA) and separated by LSD test
(SAS Statistical, 1988).

RESULTS AND DISCUSSION

Effect of sowing dates:

The results indicated that there were significant
differences between numbers of deposited eggs of S.
cretica on the maize plants which sown at different dates
(Table 1). Among the different sowing dates, the S. cretica
eggs has recorded the maximum number on the plants
which sown in 1% week of April with a mean of 6.62 and
5.88 eggs/ plant followed by 2™ sowing date (3" week of
April) with a general means of 4.42 and 4.12 eggs/ plant.
The lowest number of eggs was recorded on the plants
sown at 1% of May (2.26 and 2.02 eggs/ plant) in 1 and 2™
seasons, respectively. The data presented in Table 1
revealed that the incidence of larvae of S. cretica increased
significantly in the crop sown at different dates from 1%
sowing date (1% week of April) to 3 sowing date (Ma¥
1%) and also with advance in the age of the crop up to 6'
week. In the 1 sowing date, the average number of larvae
of S. cretica was 2.79 larvae / plant and 2.65 larvae / plant
in the 1% and 2™ seasons, respectively. The general means
of larvae per plant recorded 2.08 and 1.94 larvae/plant in
the 2" sowing date and 1.195 and 1.19 larvae /plant during
3" sowing date in the 1% and 2™ seasons, respectively. Data
in Table (1) also demonstrated that, the stem borer damage
in terms of percent dead hearts was lowest in the plant
which sown in the 3 sowing date (6.59 % and 5.95% in
the 1% and 2™ seasons, respectively). It has increased
gradually to 14.56% and 12.88%, in the 1% and 2" seasons,
respectively during the 2™ sowing date. The greater
sugarcane borer damage was the maximum in the 1%
sowing date with a percent of 23.81% and 21.54% in the
1% and 2™ seasons, respectively. These results agree with
many investigators, e.g. Al-Hassnawi and Al-Karboli
revealed that the delay of the sowing dates of sorghum to
the end of July in Iraq, significantly reduced the infestation
percentage of S. cretica and seedling dead heart to 5.03%,
4.74% respectively. On the other hand, Abul-Nasr et al.,
(1968) in Egypt reported that the highest infestation of
maize plants by the greater sugarcane borer, S. cretica
occurs to plants sown in Mid-April.

Table 1. Effect of sowing dates on population density of the sugarcane borer, Sesamia cretica in maize plants in two

successive seasons at Nubaria district:

Season 1% season, 2018 2" season, 2019

Parameters Mean No. of  Mean No. of Percentages of dead Mean No.of  Mean No. of  Percentages of dead
eggs /plant larvae /plant heart /50 plant eggs /plant larvae /plant heart /50 plant

1 April 6.62+2.53% 2.79+1.15% 23.81+17.75% 5.88+2.32° 2.65+1.13% 21.54+16.6%

15" April 4.42+1.81° 2.08+1.05° 14.56+12.87° 4.12+151° 1.94+1° 12.88+10.34°

1 May 2.26+1.25° 1.19+0.74° 6.59+5.55° 2.02+0.91° 1.19+0.71° 5.95+4.97°

F value 31.661 15.944 10.9 32.990 14.222 11.249

L.S.D. 1.0916 0.56315 7.3616 0.9486 0.54425 6.5688

Means followed by the same letter do not differ significantly at the 5%b level of significance (L.S.D. test).

Effect of maize hybrids:

The data presented in (Table 2) revealed that the
attractiveness of S. cretica moths to the various hybrids of
corn varied significantly. The hybrid T.W.C. 352 was the
most attractive hybrid with average number of 6.96 and

6.03 deposited eggs /plant in the 1% and 2™ seasons,
respectively. Next in attractiveness was the hybrids
S.C.168 and S.C. 122 hybrids with average numbers of
(5.24 and 4.76) and (4.04 and 3.67) eggs/plant in the 1%
and 2™ seasons, respectively. The hybrid S.C.10 has been
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categorized as number four among the tested hybrids for
susceptibility to S. cretica. Finally the S.C. 128 was the
lowest attractive hybrid for moths of S. cretica to lay its
egégs with a mean of 2.52 and 2.33 egg /plant in the 1* and
2™ seasons, respectively. Similarly, among the tested
hybrids, the results in table 1 showed that the mean
densities of larvae of S. cretica in season 1 and 2 was
significantly higher on T.W.C. 352 with a general means of
3.2 and 2.89 larvae/plant, respectively. The hybrid S.C.
168 was in the 2" place with a means of 2.61 and 2.53
larvae / plant in the 1% and 2™ seasons, respectively.
Overall mean density of the pest was significantly lower on
S.C. 10 and S.C. 128 with a means of 1.37 and 1.12
Iarvaegalant in 1% season and 1.44 and 0.98 larvae / plant in
the 2™ season, respectively. Data illustrated in Tables 2
also showed that; none of the tested maize hybrids was
immune or highly resistant to S. cretica. However, the
hybrid S.C. 128 showed a noticeable degree of resistance at
the three different sowing dates where the percent of dead
hearts was recorded 8.4 and 7.02% as compared to 26.31
and 22.75% for T.W.C. 352 hybrid. Different authors
studied the susceptibility of different maize hybrids to
infestation with S. cretica such as Metwally (1988), who
found that Giza proved to be a relatively resistant cultivar

while D.C. 202 and Balady were susceptible. Also, Ali et
al. (1989) revealed that Giza 2 was considered to be
relatively resistant and D.C. 514 was highly resistant, while
D.C. 202 was highly susceptible and Balady was
susceptible. In 2009, Ezzeldin. et al. arrange four maize
varieties according to infestation with S. cretica in
descending order as: Hybrid single 10, Hybrid third 313,
Balady and Hybrid single 3080. Also, Ismail et al. (2012)
investigated the effect of commercial and transgenic
commercial corn hybrids on the pink corn borer, S. cretica
(behavior and feeding activity). They found that food
consumption was different according to hybrids and the
feeding period. As well, Salman et al. 2018, found that the
hybrid S.C. Hi-Tech 2031 was the most attractive to S.
cretica larvae and the least attractive hybrid was S.C. 131.
In this work, among the tested hybrids, the S.C. 128 was
considered to be relatively resistant in agreement with
Metwally, Sameha, (2015) who find that 5 cultivars were
resistant (S.C. 101, S.C. 128, S.C. 166, S.C. 173 and
T.W.C. 329), 5 were relatively resistant (S.C. 162, S.C.
163, S.C. 164, S.C. 30 K9 and Cairo 1), 4 were susceptible
(S.C. 168, S.C. 2055, S.C. 3062 and S.C. 30N-11) and 4
were highly susceptible (S.C. 125, S.C. 167, S.C. 2031,
and S.C. 30K8).

Table 2. Effect of five maize hybrids on population density of the sugarcane borer, Sesamia cretica in maize plants

in two successive seasons at Nubaria district:

Season 1% season, 2018 2" season, 2019

arameters Mean No. of eggs Mean No. of  Percentages of dead Mean No. of eggs Mean No. of Percentages of dead
P /plant larvae /plant heart /50 plant /plant larvae /plant heart /50 plant
T.W.C.352 6.96+2.83% 3.240.9° 26.31+19.99% 6.03+2.69% 2.89+0.87% 22.75+17.99%
S.C. 168 5.24+2.72° 2.61+1.31% 17.78+15.23% 4.76+2.34%® 2.53+1.31% 16.93+13.6®
S.C.122 4.04+1.92™ 1.8+0.89" 13.07+11.51° 3.67+1.76™ 1.79+0.91% 11.69+10.7%
S.C.10 3.4+1.72° 1.37+0.73% 0.38+8.77° 3.25+1.49° 1.44+0.68° 8.89+7.83b°
S.C.128 2.52+1.19° 1.12+0.56° 8.418.44° 2.33+1.08° 0.98+0.55° 7.02+7.47°
F value 9.512 13.733 4.409 7.977 11.255 4.15
L.S.D. 15779 0.66335 9.8373 1.42615 0.65695 8.8628

Means followed by the same letter do not differ significantly at the 5% level of significance (L.S.D. test).

The results presented in Tables 3&4, illustrated that
there was a statistically significant interaction between
sowing date and maize variety for mean no. of eggs /plant,
mean no. of larvae /plant, and percentages of dead heart
/50 plant. These interactions indicate that the population
density of S. cretica and the infested maize plants were
responded differently when maize hybrids were sowing in
different dates. The most suitable hybrid for this insect was

the T.W.C.352 when planting in the 1% date with a means
of (10.32 and 9.08 eggs/plant, 3.97 and 3.73 larvae/plant
and 41.34 and 36.66 % infested plants) in 1% and 2™
seasons, respectively. On the contrary, the least suitable
hybrid for S. cretica was S.C.128 when planting in the 3"
sowing date with a means of (1.41 and 1.49 eggs/plant,
0.65 and 0.6 larvae/plant and 2.4 and 2.67 % infested
plants) in 1% and 2™ seasons, respectively.

Table 3. Effect of the interaction between five maize hybrids and three sowing dates on the population density of
the sugarcane borer, Sesamia cretica in maize plants in 2018 season at Nubaria district:

Sowing date Hybrid Mean No. of eggs /plant  Mean No. of larvae /plant  Percentage of dead heart /50 plant
T.W.C.352 10.32+1.01% 3.97+0.83% 41.34422.7°
S.C.168 8.05+1.47° 357+1.41% 27.33+18.11°
1% sowing date S.C.122 5.77+0.7% 2.57+0.48°¢ 21.47+13.79"
S.C.10 5.240.9°% 2.16+0.34%1 14.8+11.37°4
S.C.128 3.75+0.78° 1.65+0.48°™" 14.13+10.1°
T.W.C.352 6.57+1.03° 3.32+0.47%¢ 24.26+18.82™
S.C.168 5.25+1.51°% 2.77+0.99°¢ 17.73+14.94°
2" sowing date S.C.122 4.51+1.38%" 2.04+0.54%% 12.67+9.64"
S.C.10 3.35+1 1.23+0.52%" 9.46+7.43°
S.C.128 2.4+0.422%" 1.0440.33" 8.67+7.63
T.W.C.352 3.99+0.74% 2.32+0.43% 13.3315.62°4
S.C.168 2.4+1.26%" 1.48+0.44™" 8.2745.77%
3" sowing date S.C.122 1.850.7" 0.8+0.45" 5.07+3.55°
S.C.10 1.65+0.82" 0.72+0.36" 3.87+3.18¢
S.C.128 1.41+0.85" 0.65+0.32" 2.4+1.67°
L.S.D. 1.05357689911 0.68044716259 10.7315742713

Means followed by the same letter do not differ significantly at the 5% level of significance (L.S.D. test).
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Table 4. Effect of the interaction between five maize hybrids and three sowing dates on the population density of
the sugarcane borer, Sesamia cretica in maize plants in 2019 season at Nubaria district:

Sowing date Hybrid Mean No. of eggs /plant  Mean No. of larvae /plant Percentage of dead heart /50 plant
T.W.C.352 9.08+0.617 3.73+0.212 36.66+21.15°
S.C.168 7.44+1.11° 3.44+1.42% 27.06+16.44°
1% sowing date S.C.122 5.17+1.06% 2.56+0.68° 18.4+14.03¢
S.C.10 4.56+0.92%® 2.12+0.58°% 14.26+10.14"
S.C.128 3.15+0.85" 1.390.48°™ 11.34+10.17"
T.W.C.352 6.11+0.85° 3.05+0.5® 20.53+15.59°
S.C.168 4,53+0.92%® 2.72+0.67™ 16.13+10.02°
2" sowing date S.C.122 4.11+1.26% 1.76+0.8%f 12.1320+8.09°
S.C.10 3.52+.73%0 1.2+0.49° 8.536.22'
S.C.128 2.35+0.729" 0.96+0.42" 7.07+6.4
T.W.C.352 2.91+0.57" 1.88+0.37°% 11.07+4.89"
S.C.168 2.29+0.7°" 1.44%0.98°™ 7.66.26'
v3" sowing date S.C.122 1.72+0.54" 1.04+0.59" 4.53+4.27
S.C.10 1.68+1.03" 1+0.4f 3.87+2.33'
S.C.128 1.49+1.08" 0.6£0.51° 2.67+2.06"
L.S.D. 0.95641957847 0.65654475735 0.65654475735

Means followed by the same letter do not differ significantly at the 5% level of significance (L.S.D. test).

Effect of five insecticides on the population density of S.
cretica:

Data presented in Tables (5&6) illustrated the
efficacy of five different insecticides from different groups
(with a different modes of action) on the numbers of larvae
of greater sugarcane bhorer, S. cretica which were recorded
before and after 1, 4, 7 and 14 days of the treatment with
these insecticides. It is clear that in post treatment
observation after 1, 4, 7 and 14 days of treatment, there
were significant differences among the treatments with
respect to the mean number of larvae per plant and all the
treatments were significantly superior over untreated
control. The general means of reduction percentages of S.
cretica populations caused by Lufenuron, Radiant,
Chlorantraniliprole, Emamectin benzoate, and Dipel 2X
were 67.41, 58.67, 77.38, 80.74 and 67.67 %, respectively
in 2018 season and 69.16, 60.1, 80.01, 82.82 and 67.71 %,
respectively in 2019 season. Among the tested insecticides,
Emamectin benzoate and Chlorantraniliprole gave the
highest reduction percentages (lowest number of S. cretica
per plant) after 1, 4, 7 and 14 days of application as
compared to the other insecticides (Dipel 2X, Radiant and
Lufenuron). El- Sappagh, (2016) who tested different bio
and chemical insecticides against S. cretica and found that
all the treatments were effective in reducing the infestation
rates by S. cretica and increasing the yield compared with
control. The chemical insecticide Neomyl was found the

followed by Bestban and Tempo XI, respectively. While,
Dipel 2X resulted the lowest reduction % of infestation
compared with control. Also, Fediere et. al (1997) found
that both chemical and microbial insecticides noticeably
reduced the larvae of S. cretica. In this work, the bio-
insecticides Dipel 2X ranked the last after other
insecticides. Muresan, et al (2000) found that Dipel 2X
significantly, reduced the attack of the European corn
borer, Ostrinia nubilalis Hub. Data in Tables 7 and 8 also
reveal that pre-treatment and post treatment observations
on dead hearts plants caused by S. cretica after the
application of five insecticides. Mean of infested plants in
the pre spray observation ranged non-significant. However,
number of infested plants from 4.75 to 6.06 and 3.19 to
3.94 were observed on fifty randomly selected plants in
2018 and 2019 seasons, respectively. It is clear that in post
treatment observation after 1, 2 and 3 weeks of treatment,
there were significant differences among all the treatment
with respect to the number of dead heart plants. All the
treatments were significantly superior over untreated
control. Among the treatments, Chlorantraniliprole was
recorded the effective treatment with the maximum
reduction percentage of dead heart plants (92.37 and 92.81
%) followed by Emamectin benzoate (89.82 and 90.09 %),
Lufenuron (83.7% and 85.32), Radiant (83.61 and 84.63)
and Dipel 2X (77.17 and 81.13) in the 1% and 2" seasons,
respectively.

Table 5. Efficiency of five insecticides in control of greater sugarcane borer, S. cretica populations at 1, 4, 7 and 14
days after treatment under field conditions during 2018 season. (Mean numbers of larvae/plant and %

reduction percentages)

Pre Post spray (days) General
Treatments spray 1 4 7 14 mean
Control 1.72+0.39 1.89:0.16 22105 249105 3.280.43
0.46£0.16 0.32£0.05 0.8210.27 1.63£0.44 o
Lufenuron 1568028 74350037  (8358+295)° (64773527  (4691x3zgy (O 41EL72)
. 0.69+0.23 0.6620.19 1.32+0.41 2.35+0.69 .
Radiant 193033 (58 .88+0.76)" (73.93:066)°  (53.78+199)°  (38.08x0.75)¢  (00:6740.48)
" 0.14+0.09 0.28+0.04 0.76+0.18 14804
Chlorantraniliprole 176202 941643017  (87.33+246)°  (7064+243) (5744307  (77.38+0.73)"
) 0.28+0.11 0.19+0.1 0.51£0.17 1.13:0.32 R
Emamectinbenzoate  1.7#0.33  g577,1 1gp (OLI7+4750 (7198741570  (66.18+a04 (8074£2.19)
: 0.3240.07 0.530.14 1.06£0.23 1.86£0.24 b
Dipel 2X 1861038 (543941 47" (7788+123)°  (60.75+24)  (47.67+4293¢ (676720.73)
F- values 85.804 24.718 64.214 50.304 170182
L.S.D. (3.3659) (4.22265) (3.72515 (4.58605) (2.0337)

Means followed by the same letter(s) within the same column are nonsignificantly different (P < 0.05)
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Table 6. Efficiency of five insecticides in control of greater sugarcane borer, S. cretica populations at 1, 4, 7 and 14
days after treatment under field conditions during 2019 season. (Mean numbers of larvae/plant and %

reduction percentages)

Pre Post spray (days) General
Treatments spray 1 4 7 1 mean
Control 2030.35  2.04+039 2.49+0.45 3.240.38 3.66+0.4
0.440.05 0.380.08 1.1940.22 2104026 .
Lufenuron 2168039 (a1'351930) (859241 72)  (65.75:0.68)°  (4361x29g¢  (0916:0.83)
: 0.65+0.22 0.71%0.2 175:05 2 65+0.32 ,
Radiant 2288023 7544335F  (7543282°  (5344+14)°  (36.1x1p)y  (00-120.96)
- 0.13£0.03 0.25+0.08 0.6120.26 134034 :
Chlorantraniliprole 1.76+0.36 (93.48+1.8)° (88.72+0.93)° (79.53+1.48)° (58.32+2.57)° (80.01+0.56)
: 0.21+0.08 0.3%0.19 0.5:0.14 107022 -
Emamectin benzoate 1912035 90114078  (88.38+6.56)°  (83.7443077  (69.07+145p  (82821.37)
: 0.610.06 05401 122+0.16 234202 .
Dipel 2X 2368038 7603105)¢  (827142.02)°  (6757+121)  (4457+ione  (67.7120.96)
F values 39414 9.478 186615 136.735 371857
LS.D. (3.93775) (5.3621) (2.65205) (3.40025) (14613)

Means followed by the same letter(s) within the same column are nonsignificantly different (P < 0.05)

Table 7. Effect of insecticides on dead hearts caused by greater sugarcane borer, S. cretica at 1, 2 and 3 weeks after
treatments under field conditions during 2018 season. (Mean numbers of dead heart plants/50 plant and

% reduction percentages)

Pre Post spray (weeks) General
Treatments spray I > 3 mean
Control 4.94+1.00 8.06£08 10.94+031 14.56+0.88
0.60+0.24 181043 3.38+1.18 A
Lufenuron 4.7540.98 (91.32+2.015)° (82.92+3.30)° (76.87+0.52)° (83.7+1.83)
: 0.38+0.14 1.44+0.43 3.060.77 b
Emamectin benzoate 6.06+0.43 (96.37+0.94)° (89,5542 53)° (83.52+1.36)° (89.82+1.04)
: 0.69+0.24 2+0.35 3.630.83 A
Radiant 5.13£1.05 (91,9941 57)° (82.45+2.33)° (76.39+2.68)° (83.610.75)
: 0.5620.13 2.5620.52 563156 J
Dipel 2X 481038 (920417 (7653302 o001 51)° (77.17+2.03)
- 0.1920.13 0.9420.24 1.8820.32 .
Chlorantraniliprole 5.06+0.47 (97.64+1.78)° (91.8+1.66)° (87.67+1.49)° (92.37+1.24)
F values 11.488 21152 137.358 66.695
L.S.D. (2.489) (3.99915) (2.50455) (2.1988)

Means followed by the same letter do not differ significantly at the 5% level of significance (L.S.D. test).

Table 8. Effect of insecticides on dead hearts caused by greater sugarcane borer, S. cretica at 1, 2 and 3 weeks after
treatments under field conditions during 2018 season. (Mean numbers of dead heart plants/50 plant and

% reduction percentages)

Pre Post spray (weeks) General
Treatments spray 1 5 3 mean
Control 3.88+L.11 5.88+0.97 8.75+0.2 12.38+1.13
0.3120.24 0.88+0.32 2.94+1.03 b
Lufenuron 3.19+069 (94.74+4.08)° (88.52+1.99)° (72.68+2.62)° (85.32+1.59)
: 0.3120.24 0.8120.24 2+0.61 .
Emamectin benzoate 3.94+0.88 (94.49+4.1)? (90.99+2.72)° (84.79+1.21)° (90.09+1.82)
: 0.38+0.14 1.38+0.32 3+1.08 b
Radiart 3.81+1.09 (93.75+1.19)° (83.97+3.86)° (76.17+3.92)° (84.63+2.61)
: 0.3120.24 1.69+0.69 4.19+1.25 A
Dipel 2X 3752054 (95 07+331)" (8L.69+1.46)" (66.64+2.47)" (81.13+0.83)
" 0.19+0.24 0.6320.14 1.1040.24 .
Chlorantraniliprole 3.5+0.41 (96.9+4.11)° (92.13+2.68)° (89.4+3.19)° (92.81+2.26)
F values 0.439 11.364 42.099 23201
Ls.D. (5.3408) (4.01955) (4.26315) (2.89815)

Means followed by the same letter do not differ significantly at the 5% level of significance (L.S.D. test).
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