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Abstract

This investigaton was carried out on forty one commercil rice va-
rieties and promising lines to evaluate their relative resistance and select
some against rice stem borer, Chilo agamemnon Bles., and role of some
factors in this resistance. It proved that :-

- Entries; Gz 4255-3-1, Telle Hamsa, Gz 4256-7-4-7 and Gz
4122-23-4-2 were relatively highly susceptible (more prefered) to the
rice stem borer infestation showing 10.9-15.2% total damage. On the
other hand, entries; Todorokiwase, Gz 4071-16-2-1, Gz4294-10-2, Ka-
gahikari and Gz 4127-2-1-3 were the most resistant (less preferred)
showing 2.6-3.5% total damage.

- The behaviour of some entries differed as sowing date differed.
Most entries were less infested at recommended sowing date than those
at the late date.

-Rice entries may differ in their susceptibility to the infestation
by the rice borer at different stages of the rice plant growth. In general,
most of the tested rice entries were more resistant during the tillering

- stage than flowering stage.

- In most entries, the percentage of infestation was affected by
the leaf area. There was a positive relationship between them.

- Entries of japonice source were less infested with the rice stem
borer than indica or commercial varieties.

- In general, plant type, sowing date, growth stage, and leaf area
play an effective role in the relative resistance of rice plant.
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INTRODUCTION

Rice is the staple food crop of almost the entire population in Egypt, and about
one million feddans are yearly grown allover the country.

Out of about forty insects found in rice field, the rice stem borer, Chilo aga-
memnon Bles. is one of the most serious insects on rice plant. It causes about 10%
loss in grain yield annually . ’

Varietal resistance is one of the most’important tools in integrated pest man-
agement (IPM) system that aims at depressing infestation under the economic level.
Field evaluation of plant resistance is one of the three bases (field, laboratory bio-
logical and chemical evaluation) that varietal resistance is established on. Field
evaluation for the relative susceptibility of rice entries through entomology pro-
gram is useful to the plant breeder. It helps in selecting and producing more resist-
ant materials that can be used in developing less susceptible and more yielding rice
varieties .

This investigation aims at evaluating forty one of the currently recommended
varieties for their relative resistance against the rice stem borer infestation and
hence, selecting and presenting more resistant rice materials to the breeder. Se-
lecting resistant varieties is one of the most effective and safe items in IPM system
for insect control far from insecticides and their effects. In addition, it aims at stu-
dying the effect of source of plant material, size of plant leaf, sowing date and plant
growth stage on the relative plant resistance .

MATERIALS AND METHODS

To evaluate the relative susceptibility of forty one different commercial rice
varieties (Giza varieties) and promising lines to infestation with the rice stem bor-
er, Chilo agamemnon Bles., two field experiments were carried out at Agric. Res.
St., Sakha, Kafr El-Sheikh Governorate, during 1995 rice seaons on two different
sowing dates. First experiment at the recommended date (15 May)-and the second
one at the late date (15 June). For each experiment, the rice seedlings were trans-
planted 30 days after sowing. The experimental design was complete randomized
block, five lines (5 meters long) with 4 replicates for each entry. The whole experi-
mental field received the recommended agronomic practices. Plants were exposed to
natural infestation in the field, with no insecticide application.
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Samples of 25 hills were randomly selected from each experimental plot to
count dead hearts (60 days after transplanting) and white heads (10 days before
harvest). Percentages of dead hearts and white heads were recorded separately
where the different entries may differently respond to borer infestation at the dif-
ferent stages of plant growth. The percentage of total damage (dead heart % + white
head %) was then calculated. The average of plant-leaf area for each rice entry was
measured. Data were statistically analyzed.

RESULTS AND DISCUSSION

Results of the relative susceptibility of different entries to the rice stem bor-
er, Chilo agamemnon Bles. infestation at two different dates are shown in Tables
(1and 2) .

In Table 1, the average damage of the two dates showed that Gz 4255-3-1, T,
Gz 4256-7-4-7 and Gz 4122-23-4-2 were relatively highly susceptible entries
showing 2.6, 3.2, 2.1 and 1.1% dead hearts and 12.6, 11.3, 9.9 and 9.8% white
heads with the highest total damage 15.2, 14.5, 12.0 and 10.9%, respectively. En-
tries; Torido-1, Gz 4255-6-1, IR-28, 6z4255-6-2, Gz 4255-9-1, Gz 4255-8-2,
IR 25571-31-1 and Gz 4386-34-3 were relatively susceptible to the borer showing
210; 1:8;2.6, 2.5, 2.3, 2.9; .7 and 1.9% dead hearts and 6.9, 7.0, 5.9, 4.4, 4.9,
4.3, 5.5 and 5.2% white heads, with total damage 8.9, 8.8, 5.8, 7.9, 7.2, 7.2, 72
and 7.1%, respectively. On the other hand, Todorokiwase, Gz 4071-16-2-1, Gz
4294-10-2, Kagahikari and Gz 4117-2-1-3 were relatively highly resistant to the
borer infestation, showing 0.5, 0.8, 1.0, 0.9 and 0.9% dead hearts and 2.1, 2.3,
2.2, 2.3 and 2.6% white heads with the least total damage 2.6, 3.1, 3.2, 3.2 and
3.5%, respectively. While Gz 4294-10-4, Gz 4294-9-4, Gz 4294-10-5, Zong Hoa-
3, Giza 159, Giza 180, Gz 1386-s-5-4 and Gz 4120-205-2 were relatively resist-
ant to rice stem borer infestation. Total damage of these entries ranged from 3.7 to
4.4% showing 0.6 to 2.3% dead hearts and 2.0 to 3.7% white heads. The remaining
entries moderately susceptible. All tested entries gave mean of dead hearts (1.6%)
and white heads (4.6%) with total damage (6.2 %). El-Rahman and Saleh (1987)
found that Giza 159 rice variety was less susceptible to Chilo agamemnon Bles., and
Tantawi et al., (1989) mentioned that Telle Hamsa variety was much more suscepti-
ble than Giza 171, as reported in this study.

The behaviour of some entries differed as sowing date differed. Percentage of
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Table 1. Evaluation of rice entries against the rice stem borer C.agamemnon at two different sowing
dates and plant growth stages .

Stem borer damage at :
Recommend sowing date| Late sowing date Average of two dates

d (15 May) (15 June)

No.| :Entries oH% | wHos | Total | oHse| wred  Total |DHos | whoe Total
damage % damage % damage %

1 |Giza -171 1.2 |5.8 7.0 b-g 1.2 |4.0 5.2 b-g 1.2 |49 6.1
2 |Giza -172 1.6 |4.7 6.3b-g | 0.8 [6.0 6.8 b-g 1.2 |54 6.6
3 |Giza -175 2.1 |44 6.2 b-g 1.8 |3.1 4.9 c-g 2.0 |3.6 5.6
4 |Giza -176 14 |36 |50cg |04 |57 6.1 b-g 0.9 4.7 5.6
S |Giza -181 3.0 |2.0 5.0cg 1.6 |2.0 3.6 fg 2.3 |2.0 4.3
6 |GZ-1368-S-5-4(2.3 (3.3 S6cg |10 |22 3.2fg 1.7 |27 |44
7 |Gz-4120-205-2(1.3 |2.8 4.1 dg 1.1 |3.6 4.7 d-g 1.2 |32 4.4
8 |IR-25571-31-1|1.5 |4.0 5.5¢cg 1.8 |71 8.9 be 1.7 155 7.2
9 |GZ-4565-S-10 [ 1.4 |4.6 6.0b-g |05 |2.8 33 fg 1.0 |3.7 4.7
10 |GZ-4255-6-1 1.8 |7.0 8.8 a-c 1.7 |7.0 8.7 bed 1.8 |7.0 8.8
11 |GZ-4255-6-2 3.7 |74 11.1ab | 1.3 |34 4.7 d-g 2.5 |5.4 7.9
12 |GZ-4255-6-3 2.5 |45 7.0b-g | 0.6 |5.7 6.3 b-g 1.6 |5.1 6.7
13 |GZ-4255-6-4 1.3 |2.6 3.9 efg 1.0 |3.2 4.2 efg 1.2 |2.9 4.1
14 |IR -28 39 |64 10.3abc | 1.3 |5.3 6.6 b-g 2.6 |59 8.5
15 |6z-3766-38-1-1 | 1.8 |47 |6.5bg | 0.4 |3.0 3.4fg 1.1 |39 5.0
16 |Gz-3766-38-1-2 [ 1.3 [3.1 44dg |0.2 |45 4.7 d-g 0.8 |3.8 4.6
17 |Gz-4565-5-6 1.4 |41 5.5c¢cg 1.0 |8.0 9.0b 1.2 |6.1 7.3
18 |6z-4071-16-2-1 0.7 [1.5 |2.2g 0.8 |3.2 [40fg 0.8 |2.3 3.1
19 |GZ-4255-3-1 4.0 |9.2 13.2a 1.2 [15:9 |17.1a 2.6 [12.6 | 15.2
20 |GZ-4255-8-1 3.3 |4.6 7.9 b-f 1.4 |34 4.8 b-g 2.4 |40 6.4
21 |GZ-4255-8-2 3.5 |3.6 7.1b-g |22 |51 7.3 b-f 2.9 |43 7.2
22 |GZ-4255-9-1 3.3 |45 7.8 b-f 1.3 |53 6.6 b-g 2.3 |49 72
23 |GZ-4256-1-1 2.5 |53 7.8 b-f 1.9 |3.2 5.1 b-g 2.2 |43 6.5
24 |GZ-4386-34-3 | 1.0 |4.9 59b-g |27 |55 8.2 b-e 1.9 |5.2 71
25 |GZ-4122-23-4-31.4 |6.4 7.8b-f |0.8 [13.2 [ 1402 1.1 |9.8 10.9
26 [Gz-4127-2-1-3|1.4 |1.6 3.0 fg 0.4 [3.6 4.0 fg 09 |26 3.5
27 |GZ-4294-9-4 2.7 |28 45d-g |11 |21 3.2 fg 19 |2.0 3.9
28 |GZ-4294-10-2 1.5 |11 2.6 fg 0.4 |3.8 4.2 efg 1.0 |2.2 3.2
29 [GZ-4294-10-4 |0.6 |2.6 3.2fg 1.2 |3.0 4.2 efg 0.9 |2.8 337
30 |GZ-4294-10-5 1.3 [3.1 44d-g | 0.7 |35 4.2 efg 1.0 |3.3 4.3
31 |Gz-4256-7-4-7 (2.3 |71 94ad | 1.8 (128 | 1462 2.1 |9.9 12.0
32 |Kagahikari 0.9 |2.8 3.7 efg 09 |18 27g 0.9 |23 3.2
33 |TKY-1024 0.8 |4.2 50cg |20 |31 5.1 b-g 1.4 |37 5.1
34 |7Zhong Hoa-3 06 |22 [2'8fg |05 |53 |58b-g |06 [3.7 |43
35 |Todorokiwase 0.7 |19 2.6 fg 03 |23 26g 0.5 (2. 2.6
36 |Giza-159 1.3 |2 3.4 efg 0.8 |43 5.1 b-g 1.1 3.2 4.3
37 |Giza-180 2.3 |32 5.4 cg 1.8 |21 3.9 fg 2.1 |2.6 4.7
38 [IR-40 3.6 |2.7 6.3 b-g 1.0 |2.0 3.0g 2.3 |2.4 4.7
39 |Toride-1 1.3 |21 3.4 efg 2.6 |11.8 | 1442 2.0 |6.9 8.9
40 [Telle Hamsa 2.5 111 | 13.6:a 3.8 |11.6 | 1542 3.2 |11.3 | 145
41 |vabani-15 2.3 |3.6 59b-g |0.7 [5.4 6.1g 1.5 |45 6.0

Mean 1.9 |41 6.0 1.2 |54 6.3 1.6 |4.6 6.2

* Values followed by a common letter are not significantly different at 5% level by DMRT.
DH = Dead hearts, WH=white hearts.
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total damage of some entries (R 40, Gz 3766-38-1-1, Gz 4255-6-2 and IR 28) was
relatively higher (6.3, 6.5, 11.1 and 10.3%) when sown on 15 May (recommended
date) than the same varieties when sown on 15 June (late date), (3.0, 3.4, 4.7 and
6.6%, respectively). On the other hand, Gz 4386-43-3, IR 25571-31-1, Toride 1,
Gz 4122-23-4-2 and Gz 4256-7-4-7 entries which were sown on 15 May were less
infested (5 9, 5.5, 3.4, 7.8 and 9.4% total damage) than when sown on 15 June
(8.2, 8.9, 14.4, 14.0 and 14. 6%), respectively. Other entries such as Todoroki-
wase, TKY 1024, GZ 4255-8-2 and GZ 4255-6-1 relatively showed equal degrees
of susceptibility at both dates, where the percentages of damage were almost equal,
(2.6, 5.0, 7.1 and 8.8%) at the recommended date and (2.6, 5.1, 7.3 and 8.7%) at
the late one, respectively. The present observations were interpreted and affirmed
by many investigators who depended on plant duration and (or) timing of insect
broods in explanation of sowing date reaction. Karuppuchamy and Gopalan (1 986) and
Oliver et al. (1973) reported that rice stem borer damage in tested varieties was
remarkably consistent regardless of planting dates. Richharia (1963) reported that
sowing date reaction may be due to the timing of the insect broods and plant dura-
tion.

Rice entries may differ in their susceptibility to the borer infestation at the
different stages of rice plant growth. In general, most of the tested rice entries
were more resistant during the tillering stage than flowering stage. Percentage of
dead hearted plants in TKY 1024, Giza 176, GZ 4255-6-1, GZ 4122-23-4-2, Telle
Hamsa and GZ 4255-3-1 entries were lower at the tillering stage (1.4, 0.9, 1.8,
1.1, 3.2 and 2.6%) than those of white heads at flowering stage (3.7, 4.7, 7.0, 9.8,
11.3 and 12.6%), respectively, as an average of the stage in two sowing dates. Giza
180, IR 40 and Giza 181 showed almost equal degrees of susceptibility at both stag-
es of rice plant growth. The percentages of their dead hearts were 2.1, 2.3 and
2.3% but white heads were 2.6, 2.4 and 2.0 at tillering and flowering stages, re-
spectively. This means that resistance to the borer infestation at the tillering and
flowering stages of rice plant growth was found independent of each other. Confir-
mative results were obtained by CRRI (1959) where some varieties were resistant
at one stage but susceptible at the other, and the factors may be : the stage speci-
ficity, the structure of the sheath and stem, sclerenchymatous tissue and borer in-
cidence at the different stages. Tiwary et al. (1988) indicated that some varieties
were less toxic to the borer at the vegetative stage than at the reproductive stage
or vice versa. Richharia (1963) mentioned that some entries were less susceptible
at both the vegetative stage and the heading stage, while others were highly sus-
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«ceptible at both stage.

Data presented in Table 2 (as total damage %) clearly indicated that, at the
recommended sowing date, japonica entries were the least infested by the borer
(4.6), while hybrids (JXI) were the most infested (7.4). At the late sowing date,
commercial entries (Giza vareties) were the least infested by the borer (5.0) fol-
lowed by japonica (5.7), while hybrids (JXI) of (7.2) were the most infested ones.
These obtained results are in line with those of Mew et al. (1988) who indicated that
incidence of C.suppressalis was more frequent on hybrid rice than conventional va-
rieties. As an average, infestation in tillering stage as dead heart % (1.6) was less
than in flowering one as white head % (4.6), Tiwary et al., (1988). Japonica entries
averaged the least total damage % (5.2) followed by commercial (5.6) and indica
(6.9), while hybrids were the least (7.3). Gu et al, (1989) reported that japonica
genotypes were generally more resistant to rice stem borer than indica ones.

Table 2. Varietal resistance to rice stem borer as affected by sowing date, growth
stage and plant type. 3

Sowing date Growth stage Plant type Average
Japonica, J | Indica,l, | J x| |Commercial

Recommended| Tillering stage (DH%) 1.3 2.7 2.4 2.3 1.9
Flowering stage (WH%) 3.3 4.6 5.0 3.8 4.1
Damage % (WH+DH) | 4.6 s 7.4 6.1 6.0
Late Tillering stage (DH%) 0.9 1.8 1.3 1:2 1.2
Flowering stage (WH%) 4.8 4.6 5.9 3.8 5
Damage % (WH+DH) | 5.7 6.4 7.2 5.8 6.3
Tillering stage (DH%) 1.1 2.3 1.9 1.8 1.6
Average Flowering stage (WH%) | 4 1 4.6 5.4 3.8 4.6
Damage % (WH+DH) | 52 6.9 7.3 5.6 6.2

DH = Dead hearts at tillering stage.
WH = White head at flowering state.

Concerning the relationship between the leaf area and the percentage of dam-
age, results in Table (3) revealed that entries which had leaf area less than 18.6
cm2 were less infested (averaged 4.9 %) than those had leaf area more than 18.6
cm2 (averaged 7.6%). Todorokiwase entry as the least damaged (2.6%) had rela-
tively little leaf area (13.6 cm2), while Gz 4255-3-1 entry as the most infested
one (15.2 %) had relatively big leaf area (22.1 cm2). This means that the plant
damage was positively affected by the plant leaf area. Bishara (1966) stated that
the percentage of infestation and leaf width in different varieties were in positive
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Table 3. Rice entries resistance against rice stem borer, C.agamemmon as affected
by plant type and ieaf area index (LAI) .

Plant characters Damage %
Av. of two dates

No Entries Type LAl (cm2)

1 |Giza -171 J 16.6 6.1
2 |Giza -172 J 19.4 6.6
3 |Giza -175 J 14.9 5.6
4 |Giza -176 d) 18.6 5.6
5 |Giza -181 | 25.0 4.3
6 |GZ-1368-S-5-4 | 20.1 4.4
7 |Gz-4120-205-2 J 11.8 4.4
8 [IR-25571-31-1 | 27.3 7.2
9 |Gz-4565-5-10 J 16.8 4.7
10 |GZ-4255-6-1 1J 24.1 8.8
11 |Gz-4255-6-2 J 20.0 7.9
12 |Gz-4255-6-3 J 19.5 6.7
13 |GZ-4255-6-4 e 228 4.1
14 |IR -28 I 23.0 8.5
15 |6z-3766-38-1-1 J 14.8 5.0
16 | 62-3766-38-1-2 J 18.5 4.6
17 |G6z-4565-5-6 N} 20.1 7.3
18 | Gz-4071-16-2-1 I 12.4 3.1
19 |GZ-4255-3-1 J 22.1 15.2
20 |GZ-4255-8-1 J 19.6 6.4 .
21 |GZ-4255-8-2 J 18.6 72
22 |GZ-4255-9-1 N] 20.6 V@
23 | GZ-4256-1-1 IJ 21.3 6.5
24 |GZ-4386-34-3 J 10.6 7y |
25 |GZ-4122-23-4-2 J 14.4 10.9
26 |GZ-4127-2-1-3 J 21:5 8.5
27 |GZ-4294-9-4 J 13.1 3.9
28 [GZ-4294-10-2 J 14.2 3.2
29 |GZ-4294-10-4 J 11.1 3.7
30 |GZ-4294-10-5 J 12.8 4.3
31 |GZ-4256-7-4-7 J 23.1 12.0
32 |Kagahikari J 14.6 3.2
33 |TKY-1024 J 17.6 5:1
34 | Zhong Hoa-3 J 16.8 4.3
35 | Todorokiwase J 13.6 2.6
36 |Giza-159 J 22.6 4.3
37 |Giza-180 I 18.5 4.7
38 |IR-40 | VT-T 4.7
39 |Toride-1 J 24.7 8.9
40 |Telle Hamsa | 25.7 14.5
41 |Yabani-15 J 16.7 6.0

Mean 18.5 6.2 "
J = Japonica, | = Indica, IxJ = Indica x Japonica.

LAl = Leaf area index.
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regression at the same stage. Some other entries did not show this regression, IR
25571-31-1 showed relatively big leaf area (27.3 ¢cm2) but low damage (7.2%).
This may be due to the opposite effects of some morphological characters on insect
damage like trichomes. El-Rahman and Saleh (1987) mentioned that trichomes were
taller and more dense on non-preferred varieties than on preferred ones .

As a general conclusion, it can be reported that rice entry, sowing date, gro-
wth stage, type of plant and leaf area play an effective role in the relative resis-
tance of rice plant .
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