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ABSTRACT

This study was conducted at the experimental farm of Rice
Research & Training Center, Economic Entomology Dept., and Soil
Science Dept., Kafr El-Sheikh Fac. of Agric., Tanta University during
two successive seasons; 2003 and 2004. Susceptibility to infestation
with the rice stem borer Chilo agamemnon Bles. of the three hybrid
rice genotypes and Sakha 101 rice varety indicated that Sakha 101
was the least susceptible (1.00% damage). On the other hand, the most
susceptible rice hybrid was SK 2025H 11.15% damage, it received
more eggs than Sakha 101 cultivator. Fertilized rice plants with high
levels (80 unit) of mtrogen had higher infestation than that manured
with the lower (40 or 60 units) levels. However, to minimize
. insecticide applications in rice fields and meanwhile to obtain
" satisfactory rice yield, it is recommended to use 6 kg carbofuran / fed.

The relationship between morphological characters and
infestation was studied. Significant positive correlations were found
between rice stem borer infestation and each of flag leaf length, flag
leaf width and plant height By contrast, significant negative
correlations were found between the infestation and heavy tillering, In
the present work, the relationships between some chemical
components and damage caused by Chilo agamemnon were studies.
The high values of infestation were detected in rice varieties having
low silica contents and By contrast, varieties suffering low infestation
had the highest silica content. Zinc content of rice stem had also
negative effects on rice stem borer damage. In the current study, iron
negatively correlated with percentage of infested stems. By contrast,

potassium, pH, phosphorus, manganese positively correlated with the
infested stems.

INTRODUCTION
Rice stem borer, Chilo agamemnon Bles. is one of the most
constraints in rice production in Egypt (Sherif 2002). The insect
attacks the plants during vegetative stage causing dead hearts, and
during reproductive stage resulting in white heads. Rice stem borer,



20 Youssed, Asmhan. E. et al,

C. agfmemnon infestation causes dead hearts and white heads,
however, the latter symptom is the main causal of losses. Mesbah
and Sherif (1999) determined 7% white heads as an economic
threshold for rice stem borer. On the other hand Isa (1989)
concluded that the rice stem borer C. agmemnon infestation was
positively correlated with rice stem diameter, and width of rice
leaves, but negatively correlated with stem hardness, tillering
capacity and tightness of leaf sheath around the stem. He added that
varieties with green or dark green leaves received more egg masses
than varieties with light green leaves. In general, rice varieties
belonging to Indica type are more susceptible to stem borer than
those belonging to Japonica or Indica x Japonica type (Bleih et al.,
1991 and Sherif, 1996). Abdallah and Badawi (1990) found that the
percentage of infestation increased with increasing nitrogen levels.
In general, nitrogen fertilizers increased the sofiness and
"succulence of rice stems and consequently increased the rice stem
borer infestation. Soliman ef al. (1997) studied the effect of rice
plant content of silica and protein on rice stem borer, C.
agamemnon infestation. Mohamed ef al (1998) found that
concentration of Fe and Mn were high in the rice plants of the high
level of nitrogen fertilization. Silica, provided by addition of slag,
plowing-under of straw, or from irrigation water, hardens stems,
making the crop resistant to stem borer larval feeding (El-Samahy
2002). Developing insect-resistant rice varieties is a valuable role
that should be achieved through the cooperation between
entomologists and plant breeders. Accordingly, mechanisms of
resistance of rice plants against economic insects should be
precisely investigated.

The present work was carried out during 2003 and 2004
seasons at the experimental farm and laboratory of Faculty of
Agriculture, Kafr El-Sheikh, Tanta University and Rice Research
and Training Center (RRTC), Sakha, Kafr El-Sheikh the objectives
of this study were as follows:

1. Evaluating susceptibility of some rice varieties to infestation
with, the rice stem borer. _

2. Effect of fertilizer and insecticide application on the infestation
level and rice grain yield.

3. Studying rice plant characters that influence the infestation with the
rice stem borer.
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MATERIJALS AND METHODS
1. Susceptibility of certain rice varieties to infestation with the
rice stem borer:
Two experiments were carried out to estimate the rice stem
borer infestation to three rice hybrid as well as to Sakha 101

variety. Also, oviposition preference of borer females on the tested
materials was investigated.

1.1. Infestation of the rice varieties:

An area of about 1/3 fed. was divided into plots (2x5 m.
each). Four varieties (Sakha 101, SK 2034H, SK 2046H and SK
2023H) new type, hlghly yield and use commercnal were sown in
nurseries on May 20™ 2003 season and on May 12™ 2004 season,
and transplanted in three replicates distributed in completely
randomized block design. All the recommended agricuitural
practices were followed after transplantation. Rice plants were kept
free from any insecticide and herbicide applications.

Rice plants were evaluated to the rice stem borer infestation
on the basis of two symptoms, dead hearts (D.H.) and white heads
(W.H). Dead hearts were evaluated 40 days after transplanting,
atierwards white heads were evaluated three weeks before harvest.
The individual plot was fertilized at the rate of (60 unit of nitrogen)
per feddan. For each evaluation, 25 hills were pulled out from each
plot. Total number of tillers, and those having dead heart or white
head symptom were counted. Dead heart or White head percentage-
was estimated as follows: Dead heart (D.H.) or White head (W.H.)
% = No. of D.H. or W H. / Total number of panicles x 160.

1.2. Rice varieties preferred to ovipositon preference:

The experiment was conducted under conditions similar to
those of the field. Four rice varieties (Sakha 101, SK 2034H, SK
2046H and SK 2025H) were studied for oviposition preference of
Chilo agamemnon females. Four pots (of the four variety) were
arranged in a completely randomized block design inside a wooden
frame cage covered with gauze. Five cages were used in this free
choice test as replicates. Five pairs of newly emerged moths taken
from a laboratory culture, were liberated on Agu., 20" into each
cage. Four days later, eggs laid on leaves of each variety were
counted. In another obligatory test, the moths (5 pairs) were
allowed to lay the egg on two hills of only one variety (3 replicates
Ivariety). Observations on oviposition were also recorded four days
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after the release of moths. These cbservations included different
parameters viz., (i) number of egg masses and (ii) number of egg
per mass. The pupae were weighed.

2.  Effect of infestation on the rice grain yield:
2.1. Effect of fertilizers on the infestation levels and rice grain
ield:

3Sftudy the effect of three different levels of nitrogen
application and three promising transplanted hybrid rice varieties
and Sakha 101 on the degree of natural stem borer infestation. Strip
plot experimental design with four replicates were used. Nitrogen
levels;, 40, 60 and 80 UN/feddan were randomly placed over the
other strip. The experiments were conducted with three doses of
urea. Each dose of urea was included in the experiments separately
to study its effect on rice stem borer infestation during two
successive seasons. Six samples, each consisted of twenty rice hilis
were taken at random from each treatment. Plants were carefully
dissected to estimate the rate of borer infestation. Percentage of

dead hearts, white heads and the average number of tillers/hill were
also recorded.

2.2. Effect of insecticide applications on the infestation levels
and rice grain yield:

Hybrid rice (SK 2034H, SK 2046H and SK 2025H) and
Sakha 101 varieties were sown on May 20™ 2003 season and on
May 12™ 2004 season, and transplanted one month. One of the
simple methods for the yield loss assessment of rice is the
comparison of insecticide treated and untreated plots (Mesbah and
Sherif 1999). The experimental field (720 m®) was prepared for this
study and divided into 108 plots. Carbofuran (Furadan 10% G rate
3 kg) was broadcast in 36 plots, and rate 6 kg was broadcast in the
other 36 plots. Insecticides were applied one week before heading
at 2 rates per feddan in addition to a check (untreated), and
completely randomized block design was followed with three
replicates. For carbofuran, the applied doses were 3 and 6 kg/fed.
Two weeks prior to harvest, plants having white heads, in an area
of 1 m?in each plot, were counted, and percentages of white heads
were calculated relative to total plants in the same 1 m®. One square
meter in the middle of each plot was harvested, and rice grain yield
was estimated, and adjusted to one feddan.
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RESULTS AND DISCUSSION ™
1. Susceptlblllty of some rice vanetles to infestation with the
rice stem borer
1.1. Infestation of rice varieties:

Data presented in Table (1) showed the susceptibility of
tested rice varieties to the rice stem borer, C. agamemnon presented
as dead hearts, in 2003 and 2004 rice seasons. Averages of dead
hearts in 2003 season ranged between 1.00% (for Sakha 101) and
14.60% (for SK 2025H). Thus, Sakha 101 was the least susceptible
variety, followed by SK 2046H (5.43%) and SK 2034H (9.23%).
On the other hand, the highest susceptible was SK 2025H (14.60%
dead heart). Statistical analysis revealed that the differences among
evaluated rice varieties were highly significant. The same trend was
obtained in the second season 2004, (Table 1); SK 2025H, SK
2034H, SK 2046H and Sakha 101 being infested with values of
15.60, 8.27, 4.85 and 0.95%, respectively. Average of both seasons
(Table 1) indicated that SK 2025H was the most susceptible vanety
(15.10% DH), followed by SK 2034H (8.75% DH) and then SK
2046H (5.14 % DH). On the other hand, the lowest infested variety
was Sakha 101{0.98 % DH).

Evaluating rice cultivars to white heads, in 2003 season
(Table 1) indicated that SK 2025H was the highest infested variety
(16.29% WH), followed by SK 2034H (10.87%WH), and SK
2046H (7.75% WH). The lowest infested cultivar was Sakha 101
(1.58% WH). In 2004 rice season, the same trend was detected, for
SK 2025H being the highest infested variety followed by SK
2034H and SK 2046H and Sakha 101, respectively. Average of
both seasons {(Table 1) revealed that SK 2025H, SK 2034H and SK
2046H received the highest infestation, 16.75%, 10.01% and 7.03%
white head, respectively. The lowest infested cultivar was Sakha
101 (1.37% WH). Indica (SK 2025H, 8K 2034H and SK 2046H)
rice varieties proved to be higher susceptible to the rice stem borer
in the current investigation, while Japonica cultivar (Sakha 101)
was the lowest. This finding is in agreement with those of Bleih ef
al. (1991), Sherif and Bastawisi (1997). Most of Indica rices have
steins with large diameter. It was concluded by Isa (1989) that rice

stem borer, C. agamemnon infestation was positively correlated
with stem diameter.
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Table (1): Susceptibility of certain rice varietiesto rice stem borer
infestation, evaluated as dead hearts and white heads.

. Dead hearts (%) White heads (%)
Variety | GroUp 5553 T 3004 | Means | 2003 | 2004 | Meams
Sakha 101 | Japorica | 1.00d | 0.95d | 098 | 158d | 1154 | 137
SK 2034H | Indica | 923b | 827b | 875 | 1087b | 914b | 1001
SK2046H | Indica | 543c 1-485c | 514 | 7.75¢ | 630c | 7.03
SK 2025H | Indica | 14.60a | 15.60a | 15.10 | 1629a | 17.20a | 16.75

In a column, means followed by a common letler are not significantly different
at the 5% level by DMR.

1.2. Rice varieties preferred to ovipositon preference:

Data in Table (2) showed that the numbers of eggs laid on
SK 2025H, SK 2034H, SK 2046H were 1006 eggs (72 epg-
masses), 665 eggs (47 egg-masses) and 358 egg (29 eggs-masses),
respectively. The least number of eggs was laid on Sakha 101 (21
eggs) (free choice test). In no choice test, it was found that the least
number of egg masses {41) or eggs (71) was recorded for Sakha
101 while Sk 2025H received the highest numbers of egg masses
and eggs (142 and 1829, respectively). Preference of females for
oviposition in the tested varieties followed the same trend of
infestation previously reported in the earlier work of Abd El-
Rahman (1984). It could be concluded that the SK 2025H, SK
2034H and SK 2046H (Indica type), were more susceptible to C.
agamemnon than Sakha 101 (Japonica type). Sherif (1996) reported
that Japonica rices are more resistant to C. agamemnon than Indica
rices. In the same trend, Sherif and Bastawisi (1997) reported that
the larvae of C. agamemnon obtained from Indica rices were
heavier than those obtained from Japonica rices. Generally, the
highest number of egg masses and the heaviest pupal weight was
obtained when the insect was reared on SK 2025H (32.40 mg). On
the opposite side, the lowest number of egg masses and the least
pupal weight (20.70) was found for japonica variety Sakha 101,

Table (2): Oviposition of C. agamemnon moths on different rice
genotypes under two tests, free choice and obligatory (2

hitl / genotype).
Free choice Oblipatory

. Av, ]

Variet Wo. of No. of -pupa
ancty ;:ss:fg No. of eggs . O ?g No. of eggs | weight(mg)
Sakha 101 13 21 41 m 20.70
SK 2034H 47 665 . 80 1014 28.50
SK 2046H 29 358 54 648 25.10
SK 2025H 72 1006 142 1829 32.40
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2.  Effect of infestation on the rice grain yield
2.1. Effect of fertilizers on the infestation levels and rice grain
yield:

The effect of nitrogenous fertilizers on the degree of borer
infestation and the percentage of dead hearts and white heads were
verified. The obtained results are tabulated in Table (3). Nitrogen
enhances the nutritional status of both plants and pests (Abdallah
and Badawi 1990). it imprcves plant physiological processes and
augments growth rates.

Abdalla and Badawi (1990) reported that C. agamemnon
infestation increased with increasing nitrogen levels. Results in
Table (3) showed clearly that the rice stem borer incidence
increased steadily with the increase of supplied nitrogen.

The highest level of nitrogen (80 unit/feddan) recorded the
highest percentage of rice stem borer. infestation (dead heart) as
compared with the lower levels (40 and 60 units) (Table 3). The
percentages of borer infestation were 0.49, 3,93, 2.69 and 5.87 %
for 40 units (Sakha 101, SK 2034H, SK 2046H and SK 2025H,
respectively). On the other side, the percentages of borer infestation
for 80 units were 1.01%,12.20%, 7.30% and 17.75% (Sakha 101,
SK 2034H, SK 2046H and SK 2025H, respectively). The
percentage of dead hearts markedly increased when nitrogen was
more used, significant differences were found between fertilized of
the different treatments.

Data presented in Table {4) of season 2004 were the same as
in the previous season. The lowest infestation by dead hearts was
detected in plots having 40 units of nitrogen, being 0.35, 3.14, 1.97
and 630% for Sakha 101, SK 2034H, SK 2046H and SK 2025H,
respectively. The highest infestation was obtained at 80 units of
nitrogen / fed. and resulted in 0.99, 10.15, 6.17 and 18.00% dead
hearts. Statistical analysis revealed significant differences in dead
hearts botween the three treatments of nitrogen levels.

The percentage of white heads were 1.55,13.72,9.11 and
19.80% for rnice entries fertilized with 80 units of nitrogen / feddan
(Sakha 101, SK 2034H, SK 2046H and SK 2025H, respectively).
Table (3) of season 2003. The highest degree of infestation was
recorded for 8K 2025H 6.14%, 16.29% and 19.98% (WH) for rice
plants with 40, 60 and 80 units of nitrogen, respectively. Increasing
nitrogen level from 40 to §0 unit / feddan caused an increase in the
percentage of white heads rom 6.14% to 19.80%. The percentage
of infestation increased wiih increasing nitrogen levels. Significant
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differences were found between the percentages of white heads of
the different treatments.

Data presented in Table (4) of season 2004 indicated that the
highest infestation (2.01, 11.72, 8.00 and 20.11% white heads),
were obtained from 80 unit of nitrogen which suffered highest
infestation. This means that the highest dosage of the nitrogen
increased the infestation and consequently reduced the rice yield.
On the other hand, the lowest infested cultivars; were Sakha 101
(099, 1.15 and 201% for 40, 60 and 80 unit of nitrogen
respectively.

Data in Table (3 & 4 ) show that the highest rice yield (4.72,
521, 535, 47) and (4.81, 5.30, 5.41 and 4.63 t/ fed.) for (Sakha
101, SK 2034H, SK 2046H and SK 2025H respectively) were
obtained from 60 unit of nitrogen / fed. in both seasons respectively
which suffered from (1.15, 9.14, 6.30 and 17.20%) and (1.58,
10.87, 7.75, 16.29) white heads. Indica (Sk 2034H, Sk 2046H and
Sk 2025H)rice cultivars proved to be higher susceptible to the rice
stem borer in the current investigation, while Japonica cultivars
{Sakha 101) was lower susceptible. This finding is in agreement
with those ofBleih ez al. (1991), and Sherif and Bastawisi (1997).
Most of Indica rices have stems with large diameter which allows
better stem borer larval development. It was concluded by Isa
(1989) that rice stem borer, Chilo agamemnon infestation was
positively correlated with stem diameter and leaf colour. The plots
that received high rates of nitrogen were preferred by Chilo moths
for oviposition and larval growth (Abdallah and Badawi 1990).
Nitrogen fertilizers generally increase the sofiness and succulence
of rice stems and consequently increase the stem borer infestation .

Table (3): Effect of some levels of nitrogen fertilizer on the rice
stem borer infestation (dead hearts, white heads and
_grain yield), 2003 rice season.

DH. (%) W.H. (%)

Varity | 40 | 60 80 % |Gyild]| 60 |Gyicid| 80 |Gyed

vnits | units | units [®units | (tMed)| units {(t/fed)]| unis {Q/fed)

Sakha 101 | 0.49a [ 098a | 1.01b | 0.98a | 397b | 1.58a | 472a | 1.55b | 4300

SK2034H | 393a | 9.23b |1220c| 4502 { 488b | 1087 | 521a | 13.72c | 5202

SK2046H | 269a | 5.43b | 7.30¢ | 270a { 4992 | 7.75b | 5354 | 9.11¢ | 530a

SK 2025H | 5.87a | 14.60b | 17.75¢ | 6.14a | 420b } 16.29b | 4724 | 19.80¢ | 431b

In a row, means followed by a common letter are not significantly different at

the 5% level by DMRT.
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Table (4): Effect of some levels of nitrogen fertilizer on the rice
stem borer infestation (dead hearts, white heads and
grain yield), 2004 rice season.
D.H. (%) WH, (%)

Variety 40 60 30 40 |Guield] 60 G.yield 80 G.yield

units : units units | units j{t/fed)] wnits | (t/fed) | units | (1/fed,
Bakha 101 10355 | 0955 | 0995 | 0.99a | 410b] 1.15a | 4814 | 2015 | 4470
SK2034H {3.142} 827b | 10.15¢ | 3.18a | 5.00b ] 9.14b | 53062 | 11.72c | 530a
SK2046H | 1972 458b ] 6.17¢c | 2008 | 5132 ] 630b ) 541a | 800c | 540a
$K2025H | 630 | 15.60b | 18.00c | 61321 4.01b | 17.20b | 4632 | 20.11c | 4270

In a row, means followed by a cornmon letter are not significantly different at the 5%
level by DMRT. .

2.2. Effect of insecticide applications on the infestation levels
and grain yield:

Gradual levels of white heads (WH) were induced through
the application of different carbofuran (Table 5). Concerning
carbofuran (in 2003), damage due to Chilo agamemnon was highest
(1.58%, 10.87%, 7.75% and 16.29% (WH) Sakha 101, SK 2034H,
SK 2046H and SK 2025H respectively, in the insecticide-fiee plots,
and this level was sharply reduced to 0.19%, 5.00%, 3.32% and
7.60% WH when only 3 kg/fed. was broadcast. Statistical analysis
revealed significant differences between the check and dose of 3
kg. Further reduction in level of infestation was detected as the
dose of carbofuran was doubled to 6 kg /fed. Increase in insecticide
dose induced more reductions in white heads, being 0.07, 2.51,
1.58 and 4.30% WH for Sakha 101, SK 2034H, SK 2046H and SK
2025H. Statistical analysis showed significant differences among 3
kg and 6 kg / fed.

Data in Table (5). revealed that the highest infestation by
~ white head was found at the check (untreated) plots, being 1.15,

9.14, 6.30 and 17.20% for (Sakha 101, SK 2034H, SK 2046H and
SK 2025H respectively) (in 2004). At 3 kg, white heads were
reduced to 0.22, 3.25, 2.00 and 6.60%, with reductions being 80.87,
64.44, 69.69 and 61.63% for (Sakha 101, SK 2034H, SK 2046H
and SK 2025H respectively, compared to the untreated plots. The
greatest reduction in white heads (93.04, 78.12, 80.95 and 77.44)
- was obtained at the highest insecticide dosage (6 kg). Statistical

analysis showed superiority of 6 kg over all treatments.

Data in Table (6) revealed that the highest rice yield in
.season 2003 were (5.00, 6.52, 6.72 and 5.70 t / fed.) for Sakha 101,
SK 2034H, SK 2046H and SK 2025H, respectively were obtained
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from 6 kg / fed. which suffered from 0.07, 2.51, 1.58 and 4.30%
white heads. °

This means that the highest dosage of the insecticide led to
the highest rice yield. The yield increases at this dosage were 5.93,
20.09, 21.88 and 17.19% for Sakha 101, SK 2034H, SK 2046H and
SK 2025H respectively over the untreated plots season 2003. The
second rank of yield increase (4.45, 14.59, 15.32 and 12.10%) were
found at 3 kg that suffered 0.19, 5.00, 3.32 and 7.60% white heads
for (Sakha 101, SK 2046H, SK 2046H and SK 2025H respectively.
Statistical analysis revealed significant differences in rice yield
between untreated plots and dosage of 3 kg, but yield of 6 kg was
statistically higher than that of the check. On the other hand, yields
of doses 3 kg and 6 kg exhibited no significant differences among
each other. This finding agrees with that of Arida and Heong
(1989) who reported a slight yield increase in plants attacked by
one white head, and suggested that rice hills with as many as white
heads may compensate for rice borer damage.

Reductions in percentages of white heads reflected increase
in rice yield (Table 6). The highest rice yield (5.00, 6.70, 6.81 and
557 t / fed.} (2004) were obtained at 0.08, 2.00, 1.20 and 3.88%
whit heads for Sakha 101, SK 2034H, SK 2046H and SK 2025H
respectively, which means that rice plants performed the highest
vield at 6 kg carbofuran (Furadan 10% G). The yield increase at
this level of insecticide compared to the check (untreated) were
3.95, 20.90, 21.00 and 16.88%. The second rank of yield increase
was that at 3 kg (3.61, 16.53, 17.23 and 13.46% increase) which
corresponds with 0.22, 3.25, 2.00 and 6.60% white heads for Sakha
101, SK 2034H, SK 2046H and SK 2025H respectively. However,
statistical analysis showed that differences in rice yield among all
treatments, including the check, were found significant.

In a conclusion, the aforementioned data for (2003 and 2004
season) showed that percentages of the white heads were highest,
more than without -insecticide application for the hybrid rice
varieties. Rubia and Penning de Vries (1990), using computer
stmulation models, predicted that up to 20% dead hearts at the
vegetative stage could cause no significant reduction in grain yield,
while damage at the grain filling stage (white heads) caused an
almost proportionate yield reduction. They suggested that spraying
against stem borers at the early vegetative siage is often
unnecessary since young rice plants can tolerate considerable
damage. From the previously results it is recommended to apply
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carbofuran rate 6 kg / feddan for SK 2034H, SK 2046H and SK
2025H varieties. Insecticide was applied 45 days after transplanting
(to avoid the effects insecticides) obtain the highest yield of rice.

Table (5): Reduction in white heads, due to insecticide application
with Furdan {2003 and 2004 rice seasons.)

2003 2004
Variety 3 kg / fed. 6 ke / fed, kg / fed. 6 kg !/ fed.
. Check % Reducty . }Reduct- Check % Reduct-| " teduct-
ion % ion % ion % ion %

101 | 1.58a {0.19b| 8797 P.O7b | 95.57 | 1152 {0.22b] 80.87 [0.08b| 93.04
K 2034H | 10.87= {5.000] 5400 251c | 7691 | 9.14a 13.25b| 64.44 | 200c| 78.12
K2046H | 7752 |3.32b] 57.16 11.58c | 7961 | 630a {200b| 69.69 |1.20¢c]| B0O.95
K 2025H | 16.29a |7.60b] 5335 4.30c | 73.60 | 17.20a |6.60b} 61.63 |3.82c| 77.44
In a row, means followed by 2 commen letler are nol significantly different at the 5%
level by DMRT.

Table (6): Increase in rice yield due to insecticide applications with
Furdan (2003 and 2004 rice seasons).

2003 2004
Nariety Check Ikg /fed 6kg/ fed. 3 kg /fed. 6 kg / fed.
Yield {Increaskield |Increast Check | Yield jincreasj Yield |Increase
thed. | ¢% [tfed] e% ted | e% | vfed %

[Rakha 101 472a | 493a | 445 | 00aj 593 |481c| 499b | 361 | 500a | 395
K 2034H 521c | 6.10b 145935222009 530k §635b 116531 6.70a | 2090
K2046H | 525¢ 620b }1532 172232188 |5.38b ) 650a |17.23| 681a | 21.00
K2025H [472c 5376 /1210578 | 17191463 ¢c | 535b ) 1346 5.57a | 1688

In & row, means followed by a common letter are not sighificantly different at the 5%
level by DMRT.

3. Studies on the plant characters
3.1. Relationship between certain rice plant morphological
characters and the infestation with the rice stem borer:

Data of the two seasons (2003 and 2004) were found to be of
a similar trend, accordingly they were lumped together and means
were calculated (Table 7). The data showed pronounced differences
in the percentage of the borer infestation among studied varieties.
As rice stem borer attacks the crop at early seedling stage, causing
dead hearts and at flowering, resulting in chaffy white heads,
examining only one stage dose not aocurately show the reaction of
a variety to the borer.

Data in Table (8).illustrate the relationship between certain
plant characters and percentage of infested tillers. Those analysis
show that the length and width of the flag were positively
correlated with borer susceptibility. Abdallah er al. (1987)
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confirmed this result, as they indicated that vanieties of wide and
long leaves were more susceptible to the stem borer.

Table (7): Relationship between morphological characters of rice
plant and infestation with the rice stem borer.

Variety Av. no. of [Av. plant height]l  Flag leaf (cm) D.H. W H.
Tillers/hill {cm) Length | Width % Y%

Sakhal0l 25.43 94 cm 23.36 1.10 0.98 1.37

SK 2034H 3506 110 cm 42.60 1.50 8.75 10.01

SK 2046H 37.00 106 cm 41.18 1.40 5.14 7.03

L SK 2025H 33.09 115cm 43.20 1.70 15.1 16.75

Table (8): Correlation ccefficients between dead heart / white head
incidence and various plant characteristics.

Symptom of No. of Plant height % of Flag leaf{cm)
Infestation tillers/plant (cm) W.H. Length Width
DH % 0.415 0.936 0977 0.692 0928
W.H. % 0.590 0.980" — 0.826 0578 |

* Significant (P=0.03)

The results indicated that rice infestation with the borer was
positively correlated to plant height but negatively related to
tillering capacity which agree with those of Abd El-Ranman
(1984). Tall varieties, because of their height, might be muore
attractive to ovipositing moths than short ones. The comparative
low borer incidence in heavy tillering varieties may be ascribed to
crowdness of plants which may render them less atiractive for
ovipositing moths. This explanation is sustained by the findings of
Sherif (1980).

A remarkable positive correlation between the average length
of the nce plants and the degree of borer infestation was recorded.
Also, there was a negative correlation between the borer infestation
and the average number of tillers / hill. Therefore, the highest borer
infestation may be attributed fo the length of rice piant and the
average number of tillers /hill, 1.e. SK 2025H is the longest {115
cm) and had a few number of tillers (33.9) and the highest borer
infestation (15.1 D.H. and 16.75 W.H.) On the other side, Japonica
variety Sakha 101 was the shortest, (94 cm) in the same time, it had
the lowest percentage of infestation Table (7).

This phenomenon may be attributed to the morphological
characters of the rice varieties (Table 8) The most resistant Sakha
101 variety have short stems, and narrow short leaves. On the other
hand, SK 2025H represented the most susceptible variety which
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have long stems, low tillering cap&Sity in Indica type, and long
wide leaves.

3.2. Chemical analysis of some rice varieties in relation to the

infestation with the rice stem borer:

Data presented in Table (9). exhibit the greatly damage varieties
were Sk 2046H, Sk 2034H and Sk 2025H with 6.09, 9.38 and 15.93%
respectively. The high values of infested were accompanied by the
lower percentages of silica; 1.479, 0.945 and 0.357% for the three
abovementioned varieties respectively. By contrast, variety Sakha 101
had the low percentages of infested stem; 1.18% exhibited high stem
contents of silica; 2.196%.

Table (9): Influence of different plant constituents on the rice stem
borer infestation to different rice varieties at different
rates of nitrogen.

Percentage
Variety | Potass- | pH | Phosp- | Zinc Iron Mnangs- | Silica RSB
fum horns nesc %o infestation
Snkha 101 4.50 6.48 n.os 0.0201 | 0.6601 0.0460 2.196 1.18 |
| Sk 2034H 545 6.63 0.16 0.0184 | 6.0517 | 0.0512 0.945 9.38
Sk 2046H £.41 653 0.13 0.0222 | 60540 | 0.0514 1.479 6.09
Sk 1025H 582 6.66 0.13 0.0156 | 0.0488 | 6.0608 0357 15.93

Average plant chemical constituents values and percentage of
rice stem borer infestation in 2003 and 2004 seasons are presented
in (Table 10). Correlation coefficients analyses were carried out on
the basis of these plant chemical constituents values of rice and
percentage of rice stem borer infestation.

Rice stem borer infestation rate was positively correlated
with the presence of potassium (0. 921™), pH (0.680™), phosphorus
(0.568") and manganese (0. 949" ) but negatively correlated with the
presence of zinc (-0. 7547), iron (-0.963") and silica
(-0.994"")Table 10). Mishra and Misra (1992), reported negative
correlation between silica content of rice and leafhopper, Sogatella
Jurcifera infestation. Furthermore, Salim and Saxena (1992), found
that high silica and iron contents reduced: intake and assimilation
of food, growth, aduit longevity, fecundity and population size of S.
Jurcifera. Soliman et al. (1997), reported that severe damage in rice
plants due to Chilo agamemnon was reduced by high contents of
plant silica. These results indicated that high plant contents of
potassium, pH, phosphorus and manganese induced higher stem
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borer infestation, whereas higher amounts of zinc, iron and silica
reduced the infestation rate.
kY
Table (10): Correlation matrix between rice plant chemical
constituents and rice stem borer infestation rates.

Variable (plant{ Stem | Phosph- Zinc Iron Manganese | Silica RSB
constituents pH orus % infestation

Potassium 0.816 | 0962 | -0.470 | -0.976 0.876 -0.938 0.921
pH 0.431 | -0.168 | -0.705 | 0793 | -0.658 | 0.680
Phosphorus 0.253 | -0.718" 0.408 -0.640° | 0.568

| Zinc 0.614 | 0653 | 0732 | 0754 |
Iron -0.883" 0983 | -0.953°

(13 T

Manganese -0.915 0.94%
Silice -0.994”

"Correlation is highly significant af the 0.01 level. ‘Correlation is significant at the 0.05 Jevel.
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