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Abstract

This investigation was carried out on forty one commercial rice
varieties and promising lines to evaluate their relative resistance and se-
lect some against rice leaf miner; Hydrellia prosternalis Deem., and role
of some factors in this resistance . It proved that :

- Entries ; Giza 172, LR 25571-31-1, GZ 3766-38-1-2, GZ 4127-
2-1-3, ,GZ 4255-6-1 and GZ 4294-10-2 were relatively the most resist-
ant (least preferred) entries to rice leaf miner infestation showing
0.13,0.14,0.15,0.16 and 0.19 % , respectively, as damaged leaf area
(DLA%) which is the most accurate parameter for the miner damage. On
the other hand, Giza 180, Giza 181, GZ 4255-6-3, Giza 171, Giza 175,
GZ 4386-34-3 and Yabani 15 were relatively the most susceptible (Most
preferred) entries showing 0.41, 0.47, 0.51, 0.52, 0.56, 0.58 and
0.62%, respectively. As based on the percentage of the infested leaves
(IL %), as the most common and easiest parameter, GZ 4127-2-1-3,
(674294-9-4 AND GZ 4255-9-1 entries were relatively the most resist-
ant (least preferred) showing 18, 18.6 and 19.1%, respectively, as com-
pared to Giza 171 of 33.6%. As based on the number of mines/leaf, GZ
3766-38-1-1 and GZ 4249-4-9 entries were the most resistant showing
0.29 and 0.33, while Giza 171 of 1.09 was the most susceptible one.
Using the damaged area/leaf as a parameter, GZ 4294-10-2 was the
most resistant entry showing 2.63 mm compared to Yabani 15 of 9.63
mm/leaf .

When overall resistance or susceptibility indices (ORSI); as a col-
lective measure for all used parameters was calculated, GZ 4127-2-13,
Todorpkiwase, GZ 4255+6-1, GZ 3766-38-1-1 and GZ 4294-9-4 were
highly resistant entries as compared with Giza 176 the most common
variety in Egypt.
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The behaviour of some entries differed as sowing date differed.
Most entries sown on the recommended date (mid May) suffered less
damage than those sown on the late date.

Rice entries may differ in their susceptibility to the infestation by
the rice leaf miner at different stages of the rice plant growth. In gerner-
al, entries reaction to infestation at both stages was found to be inde-
pendent of each other; most of the tested rice entries were more sus-
ceptible during the tillering stage than heading stage.

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

Entries of japonica or indica source (exotic) were less infested
with the rice stem borer than the commerical (local) varieties.

In general, plant type, sowing date, growth stage, and leaf area
play effective role in the relative resistance of rice plant against rice leaf
miner infestation.

INTRODUCTION

Rice is the most important 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 leaf miner, Hydrellia
prosternalis Deeming is one of the most serious on rice plant .

Varietal resistance is one of the most important tool in integrated pest man-
agement (IPM) system that aims at depressing the infestation under the economic
level. Field evaluation of plant resistance is one of the three bases (field, laboratory
biological 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 higher yielding rice
varieties.

This investigation aims at evaluation of forty one of the currently recom-
mended varieties and these considered promising for their relative resistance agai-
nst the rice leaf miner infestation and hence, selecting and presenting more resist-
ant rice materials to the breeder. These resistant varieties are one of the most
effective apd safe items in IPM system for insect control far from insecticides and
their dangerous effects. In addition, it aims at studying the effect of source of plant
material, area of plant leaf, sowing date and plant growth stage on the relative plant
resistance.
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MATERIALS AND METHODS

To evaluate the relative susceptibility of forty one different commercial rice
varieties (Giza varieties) and promising lines to infestation of the rice leaf miner
Hydrellia prosternalis Demm., two field experiments were carried out at Agric. Res.
St., Sakha, Kafr El-Sheikh Governorate, through 1995 rice season at two different
sowing dates. One experiment at the recommended date (15 May) and the other at
late date (15 June). For each experiment, the rice seedlings were transplanted 30
days after sowing. The experimental design was complete randomized block, five
lines (5 meters length) with 4 replicates for each entry. The whole experimental
field received the recommended agronomic practices. Plants were exposed to natu-
ral infestation in the field, with no insecticide application .

Samples of 50 leaves were randomly selected from each entry in two differ-
ent plant stages; tillering and heading (40 and 60 days after transplanting), respec-
tively. The percentage of infested leaves and severity of infestation as an average
number of mines/leaf, damaged area (mm) / leaf and damaged leaf area % were cal-
culated. These four used parameters differed according to their ease and accuracy.
They were previously mentioned in order from the easiest and least accurate to the
most difficult and most accurated parameter. The overall resistance or susceptibili-
ty indices (ORSI) of different entries was calculated for each entry, as related to
the check entry (Giza 176 as the most common variety), according to Tantawi et al.
(1989). Also, the average of plant-leaf area for each rice entry was measured. The
needed statistical analysis was done .

RESULTS AND DISCUSSION

Results of the relative susceptibility of different entries to the rice leaf min-
er, Hydrellia prosternalis Deem. infestation are shown in Tables (1 and 7).

Table 1 showed the relative plant resistance as measured by the percentage of
infested leaves (IL %), which is the most common and easiest, but least accurate
parameter. The average of the two date damage ranged from 18.0 to 33.6% with t'he
average of 24.7%. Most of the tested materials differed considerably from one an-
other in their susceptibility to the rice leaf miner. Among the tested entries, GZ
4127-2-1-3, GZ 4294-9-4, GZ 4255-9-1 and IR 40 were relatively the most re-
sistant entries showing 18.0, 18.6, 19.1 and 19.2% infested leaves, while Giza
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Table 1. Percentage of infestation (IL %) as a parameter for evaluating rice entries planted at two dif-
ferent dates against the leaf miner H.prosternalis damage at two growth stages.

% of infested leaves (IL %)

Recommend sowing datej Late sowing date Average of two dates

No. Entries {15May) (5 June)
2 T H M.ean T H Mean T H Mean
1 |Giza -171 13.3a-d| 24.1a |18.7| 72.0gh | 25.0a-¢ [48-5 | 427 24.6 | 33.6
2 |Giza -172 8.4b-h| 5.1fgh | 6-8 | 55.0ag|22.0b 385 | 317 | 136 | 227
3 |Giza -175 17.3a | 21.1ab |19-2 | 56.0a-h | 14.0de [35-0 | 367 | 17.6 | 271
4 |Giza -176 15.2 ab| 16.12-d |15.7 | 65.00-h | 34.0abc|49-5 | 40.1 | 25.1 | 32.6
5 |Giza -181 8.0 c-h | 12.0c-g [10-0 | 69.0fgh | 16.0de [42-5 | 385 | 140 | 263
6 |6Z-1368-5-5-4| 6.0 e-h | 17.0abc|11-5 | 62.0c-h | 34.0abc[48-0 | 340 | 255 | 29.8
7 [GZ-4120-205-2|11.0a-f | 8.0d-h |9-5 | 63c-h | 15de [390 | 370 | 11.5 | 243
8 [IR-25571-31-1]10.0b-g| 7.1e-h 86 | 53ag |27.02-e [40-0 | 395 [ 17.1 | 243
9 |GZ-4565-5-10 | 17.1a |12.4c-g [14-8| 65.0d-h| 22b-e [43-5 | 411 | 17.2 | 29.2
10 1GZ-4255-6-1 3.0n | 6.0fgh |45 | 54a-g |19.0cde|36-5 | 285 | 125 | 20.2
11 |6Z-4255-6-2 | 7.0d-h | 9.0c-h |80 | 57a-h |23.0a-¢|40-0 | 320 | 160 | 240
12 [62-4255-6-3 | 7.0d-h [12.0c-g|9-5 | 49.0a-g|23.0a-¢ 360 | 280 | 175 | 228
13 [62-4255-6-4 | 6.0e-h | 3.0h |45 | 54ag [28.0ae[410 | 300 | 155 | 228
14 [ -28 9.0b-h | 15.0b-¢ |12.0 | 48.0a-g| 12.0e [300 | 285 | 135 | 21.0
15 |62-3766-38-1-1 | 11.1a-f | 7.0e-h | 9-1 | 46.0a-f [21.0be [33-5 | 286 | 140 | 213
16 |6z-3766-38-1-2 | 14.0abc| 9.0c-h |11-5 | 47.0a-g[35.0abc[410 | 305 | 22.0 | 263
17 |6z-4565-5-6 10.0b-g| 11.0c-h [10-5 | 61.0b-h|31.0a-d [46:0 | 355 | 21.0 | 283
18 |62-4071-16-2-1 | 14.1abc| 7.2e-h [10-7| 35.0a [26.0a¢ [30-5 | 246 | 16.6 | 20.6
19 16Z-4255-3-1 | 8.0c-h |16.0a-d |12:0 | 62.0c-h|24.0a-¢ [43-0 | 350 | 20.0 [ 27.5
20 |GZ-4255-8-1 3.0h | 9.1¢c-h | 6.1 | 51.0a-g[20.0cde[35-5 | 270 | 146 | 20.8
21 |GZ-4255-8-2 | 10.0b-g| 15.1b-¢ [12-6 | 52.0a-g|23.0a-¢ [37-5 | 310 [ 19.1 | 251
22 |6Z-4255-9-1 [12.0a-e|12.0c-h [11-1| 40.0a-d| 14de [270 | 260 [ 12.1 | 191
23 |Gz-4256-1-1 | s5.0fgh | 12.0¢c-g | 8-5 | 45.0a-f | 18.0cde[31-5 | 250 | 150 | 20.0
24 1GZ-4386-34-3 |14.0abc|17.5abc|15-8 51.0a-g|36.0abc[43-5 | 325 | 26.8 | 29.7
25 [GZ-4122-23-4-310.1b-g| 17.0abc |13-6 | 48.0a-g( 38.0ab (430 | 291 | 27.5 | 283
26 |GZ-4127-2-1-3| 9,0b-h | 7.0e-h | 8-0 | 40.0a-d| 16.0de |28.0 | 245 | 11.5 | 180
27 1GZ-4294-9-4 |10.2b-g| 6.0fgh |81 | 36.0ab |22.0a-¢ [29-0 | 2379 | 140 | 186
28 [GZ-4294-10-2 |11.1a-f | 7.3e-h [ 92 | 39.0abc|24.0a-¢ [31-5 | 251 [ 157 | 20.4
29 16Z-4294-10-4 |11.0a-f | 6.0fgh |85 | 47.0a-g|18.0cde|325 | 290 | 12.0 | 20.5
30 [GZ-4294-10-5 | 7.1d-h [ 13.6b-f [10-4] 41.0a-¢ | 26.0a-¢ 335 [ 2471 | 198 | 220
31 [GZ-4256-7-4-7 [10.3b-g[ 11.0c-h [10-7 | 48.0a-g|28.0a¢ [380 | 295 [ 195 | 24.4
32 |Kagahikari 3.1h | 4.0gh |36 | 55.0a-g| 40.0a |47-5 | 291 | 220 | 256
33 |TKY-1024 7.1dh | 15.0b-e [11-1 | 51.0a-g[31.0a-d [410 | 291 | 23.0 | 26.1
34 [ZhongHoa-3  |13.2a-d| 3.0h [8.1 |53.0ag|31.0ad[42.0 | 335 | 17.0 | 25.1
35 |Todorokiwase | 5.0fgh | 9.1c-h | 7-1 | 56.0a-h|18.0cde|370 | 30.5 [ 136 | 221
36 |Giza-159 14.0abc| 9.0c-h |11-5| 66.0e-h | 21.0b-e [43-5 | 400 | 15.0 | 275
37 |Giza-180 7.1d-h | 13.0b-g |10-1 | 69.0fgh36.0abc [52:5 | 381 | 245 | 313
38 [IR-40 4.0gh | 17.6abc|109) 44.0a-f | 11.0e [27-5 | 240 | 140 | 192
39 |Toride-1 12.0a-e| 9.0c-h |10-5| 56.0a-h|26.0a-¢ [41-0 | 340 | 170 | 258
40 |Telle Hamsa 3.0h | 5.1fgh [41 | 68.0fgh[21.0b-e [44:5 | 355 13.1 24.3
41 |Yabani-15 12.0a-e | 17.2abc|14-6 | 80.0h |23.0a-¢ [S15 | 460 | 20.1 | 331
Mean 95 | 11.0 [103| 539 | 242 [397 | 317 | 176 | 247

* Values followed by a common letter are not significantly different at 5% level by DMRT.
T : Tillering stage investigation; H: Heading stage investigation.
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171, Yabani 15, Giza 176 and Giza 180 were the most susceptible showing 33.6,
33.1, 32.6 and 31.3%.

As for the plant stage effect, at the tillering stage, the average percentage of
the infested leaves for the two sowing dates ranged from 23.1 to 46.0% with an av-
erage of 31.7%, while it ranged from 11.0 to 24.2% with the average of 17.6% at
the heading stage. Susceptibility of the tested materials were found independent of
each other. Israel (1967) stated that factors responsible for resistance to damage
resulting from two stages of the plant may be independent. Plant stage and the
structure of the plant which differs at different stages is a factor of a chain of fac-
tors involving diverse aspects of insect-host relationship .

Rice plants sown on 15 June (late date) received obviously higher leaf miner
infestation than those sown on 15 May (recommended date). Percentages of infested
leaves for rice entries planted at the recommended sowing date ranged from 3.6 to
19.2% with an average of 10.3%, while those planted at the late date ranged from
27.0 to 52.5% with an average of 39.1%. This result was confirmed by Isa et al.,
(1979) who found that rice sown during April and early May is less liable to infesta-
tion by Hydrellia prosternalis than that sown in late May or early June. Most entries
behaved differently as the plant stage differed. Kagahikari and Telle Hamsa changed
from relatively resistant at the recommended sowing date to relatively susceptible
at the late one. While Giza 181 and Yabani 15 remained relatively susceptible at both
sowing dates. This may due to the growth index of entry, climatic conditions and/or
the fluctuation of the insect .

Table 2 showed the relative plant resistance as measured by the average
number of mines/leaf (M/L). The general average of mines was highest for Giza 171
and Yabani 15 (1.09 and 0.9, respectively),but lowest for GZ 3766-38-1-1 and GZ
4294-9-4 (0.29 and 0.33, respectively). Statistical analysis showed significant
differences among the number of mines/leaf of the tested entries

Entries sown at the late date suffered severer damage (0.88) than those sown
on the recommended (0.19). Telle Hamsa proved resistant when sown at the recom-
mended date, but susceptible at the late one. Kagahikari changed from resistant to
moderately. Suscptibility of other entries did not change by sowing date (Giza 171
as susceptible and GZ 3766-38-1-1 as resistant) .

Resistance to rice leaf miner at tillering and heading stages of rice plant gro-
wth was independent of each other. The average numbers of mines at tillering stage
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Table 2. Severity of infestation (Av. no-mines/leaf) as a parameter for evaluating rice entries, planted
at two different dates, against the rice leaf miner H.prosternalis damage at two growth stag-

% of infested leaves (IL %)

Recommend sowing date] Late sowing date Average of two dates
No.| Entries (15 May) (15 June) .

it H |Mean[ T H  [Mean T ” Mean

A 0.20a-f | 0.40a [0-30 | 2.50abc| 1.24a [187 | 135 | o082 | 1.09
St 0.18af | 0.07c |9-131.52ag[0.31bcd| 092 | 085 | 0.19 | 0.53
o 113 0.19a-f | 0.39ab [0-29 | 1.32b-g| 0.25cd (0-79 | 076 | 0.32 | 0.54
Giza -176 0.39abc] 0.30abc |0-35 | 1.88a-g[0.49bcd| 119 | 114 | 0.40 | 077
Giza -181 0.14a-f | 0.34abc [0-24 | 2.0a-f |0.37bcd[1-19 | 107 | 036 | 0.72

GZ-1368-S-5-4 | 0.12¢f | 0.28abc [0-20 | 1.80a-g| 0.94ab | 1-37 | 096 | 0.61 | 0.79
GZ-4120-205-2]0.23a-f [ 0.15abc|0-19 | 1.41c-g| 0.18¢cd [0-80 | 082 | 0.17 | 0.50
IR-25571-31-1 [ 0.22a-f [ 0.17abc [0-17 | 1.24a-g| 0.39bcd{0-82 | 073 | 0.25 | 0.50
GZ-4565-S-10 | 0.41a [0.24abc|0-33 | 1.53d-g| 0.28¢d [0-90 | 097 | 0.26 | 0.62
GZ-4255-6-1 0.05f [0.15abc|0-10 [ 1.11a-g|0.48bcd|0-80 | 058 | 0.32 | 0.45
GZ-4255-6-2 | 0.17b-f [ 0.17abc|0-17 | 1.39d-g|0.47bcd| 093 | 078 | 0.32 | 0.55
GZ-4255-6-3 | 0.13ef |0.29abc|0-21 | 1.10b-g|0.57bcd| -84 | 062 | 0.43 | 0.52
GZ-4255-6-4 | 0.08ef [ 0.09c [0-09 | 1.29d-g|0.52bcd|0-97 | 09 | 0.31 | 0.50
IR -28 0.15def | 0.28abc{0-22 | 0.92fg [0.53bcd{0-73 | 054 | 0.41 | 0.48
Gz-3766-38-1-1 | 0.08ef | 0.09c [0-09 | 0.71fg | 0.27¢d |049 | 0.40 | 0.18 | 0.29
GZ-3766-38-1-2 | 0.30a-e | 0.22abc|0-26 | 0.72a-g|0.56bcd| 064 | 057 | 0.39 | 0.45
GZ-4565-5-6 0.15def| 0.18abc [0-17 | 1,729 |0.50bcd| 1171 [ 094 | 0.34 | 0.64
GZ-4071-16-2-1 | 0.24a-f | 0.10bc |9-17 | 0.61a-d|0.51bcd| 0-56 | 043 | 0.31 | 0.37
GZ-4255-3-1  10.39abc|0.31abc|0-35 | 2.21d-g|0.44bcd| 1-33 | 130 | 0.38 | 0.84

a0 A s T b ) ) 5y
COI D NPERRNSDDODNDU A WN =

20 (GZ-4255-8-1 0.06f |0.14abc|0-10]0.97d-g| 0.27cd [0-62 | 052 | .0.21 | 0.36
21 |GZ-4255-8-2 | 0.13ef | 0.32abc|0-23 | 1.10efg|0.43bcd|0-77 | 062 | 0.38 | 0.50
22 |GZ-4255-9-1  10.17a-f | 0.21abc|0-19 | 0.79d-g| 0.26cd |0-53 | 048 | 0.24 | 0.36
23 |GZ-4256-1-1 | 0.08ef |0.21abc|0-15 | 1.02¢c-g|0.37bcd|0-70 | 055 | 0.29 | 0.43
24 |GZ-4386-34-3 | 0.40ab | 0.33abc[0-37 | 1.21efg[0.79abc| 100 | g1 | 0.56 | 0.69
25 |GZ-4122-23-4-30.14e-f | 0.32abc [0-23 | 0.86efg [ 0.59bcd|0-73 | 050 | 0.46.| 0.48
26 16GZ-4127-2-1-3 [ 0.16¢-f | 0.14abc|0-15 | 0.75efg [ 0.30bcd [ 0-53 | 046 | 0.22 | 0.34
27 |GZ-4294-9-4  |0.15def| 0.09c [0-12| 0.79fg | 0.28cd [0-54 | 047 | 0.19 | 033
28 [GZ-4294-10-2 |0.18a-f | 0.16abc|0-17 | 0.73c-g| 0.26cd |0-50 | 046 | 0.21 | 034
29 1GZ-4294-10-4 [0,16c-f [ 0.08¢c [0-12]1.18d-g| 0.23cd [O-71 | o067 | 0.16 | 0.42
30 16Z-4294-10-5 | 0.10¢f |0.18abc (014 1.04d-g| 0.36bcd| 070 | 057 | 0.27 | 0.42
31 |GZ-4256-7-4-7 | 0.14ef |0.23abc|0-19 | 1.20d-g[0.65a-b |0-93 | 067 | 0.44 | 0.56
32 |Kagahikari 0.04f | 0.07c [0-060.95d-g[0.65a-d|0-80 | 50 | 0.36 | 0.43
33 |TKY-1024 0.22a-f | 0.29abc [0-26 | 1.08b-g [ 0.44bcd[0-76 | 065 | 0.37 | 0.51
34 [Zhong Hoa-3 0.23a-f | 0.06¢c |0-15]0.93a-g|0.48bcd[{O7T | 058 | 0.27 | 0.43
35 |Todorokiwase | 0.05f |0.20abc|0-13 | 1.26a-¢ | 0.20cd [073 | 066 | 0.20 | 0.43
36 |Giza-159 0.30a-e | 0.12abc{0-21 | 1.65d-g|0.31bcd[0-98 | 098 | 0.22 | 0.60
37 |Giza-180 0.13ef | 0.29abc [0-21 | 2.08a-g|0.74abc| 141 | 117 | o0.52 | 0.81
38 [IR-40 0.06f |0.27abc[0-17 [ 0.97a-g| 0.13d |0-55 | 052 | 0.20 | 0.36
39 |Toride-1 0.14def | 0.13abc |0-14 | 1.53a-g|0.37bcd|0-95 | .84 | 0.25 | 0.55
40 |Telle Hamsa 0.05f [0.11abc[0-08 | 1.79a-g|0.29bcd| 104 | 092 | 0.20 | 0.56
41 |Yabani-15 0.16¢-f | 0.35abc|0-27 | 2.70a |0.37bcd|1-54 | 143 | 0.36 | 0.91

Mean 0.17 | 0.21 [019| 137 | 0.44 [088| 574 | 033 | 0.54

* Values followed by a common letter are not significantly different at 5% level by DMRT.
T : Tillering stage investigation; H: Heading stage investigation.
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was 0.17, but was 0.21 at heading, as entries sown in the recommended date, while
they were 1.31 and 0.44 at both stages, respectively, in the late date entries. Zhou
(1988) stated that population fluctuations of the pests were related to the growth
period and development stage of the rice , and it is suggested that measures should
be taken to adjust growth stage of rice to reduce populations of the pest.

Table 3 showed the relative plant resistance as measured by damaged area

per leaf (DA/L). The average of the two dates ranged from 2.63 mm to 9.93 for
(GZ4294-10-2 and Yabani 15, respectively with an average of 5.14% .
GZ 4294-10-2, GZ 4294-9-4 and GZ 4294-10-5 showed the least damaged area
values (2.63,2.94 and 3.02), but Yabani 15, Giza 181 and Giza 171 showed the
highest '(9.93, 8.08 and 7.77), respectively . There were significant differences in
dama ged area per leaf among the evaluated entries.

Entries sown at the late date averaged more infestation (8.44) than those
sown at the recomended date (1.84). Bishara (1966) mentioned that delay in sowing
date increased rice leaf miner infestation. The relative susceptibility of most en-
tries changed as sowing date changed . GZ 4386-34-3 was the most infested one as
sown early (4.48) , while became relatively less at the late date (7.63), while GZ
4255-6-4 was less infested as sown early (0.53) than late (10.04). These results
may be due to the broods of the insect which prevail late in the season and for the
presence of favourable stage . Therefore , the early maturing entry could escape
from the heavy attack by this pest at the end of the season .

At the tillering stage, the average of damaged area per leaf for the two dates
was higher (7.77) than that at the heading (2.51). The data is corresponded with the
findings of Bishara (1966) who stated that rice leaf miner infestation was less in
the older plants than the younger ones.

Table 4 showed the relative plant resistance as measured by the percentage of
damaged leaf area (DLA%) which is the most accurate but most difficut parameter
for evaluating rice entries against rice leaf miner. Data indicated that Giza 172, IR
25571-31-1, GZ 3766-38-1-2, GZ 41277-2-1-3, GZ 4255-6-1 and GZ 4294-10-2
were relatively the most resistant entries to rice leaf miner as they averaged 0.13,
0.14, 0.15, 0.16 and 0.19% damaged leaf area, respectively. On the other hand,
Giza 180, Giza 181, GZ 4255-6-3, Giza 171, Giza 175 GZ 4386-34-3 and Yabani 15
were relatively the most susceptible entries showing the averages 0.41, 0.47,
0.51, 0.52, 0.56, 0.58 and 0.61 % damaged area, respectively. The remaining en-
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Table 3. Damaged area/leaf (DA/L) as a parameter for evaluating rice entries planted at two different
dates, against the rice leaf miner, H.prosternalis damage at two growth stages .

Damaged area (mm2) / leaf at :

Recommend sowing date, Late sowing date Average of two dates

A —— (15 May) (15 June)
T H Mean T H Mean T H Mean
1 |Giza -171 3.00bcd| 4.06a-¢ [3-53 | 21.79a-d | 2.20c-f [12.00| 12.40| 3.13 | 7.77
2 |Giza -172 1.80b-h| 0.83hij |1-32 | 14.26¢c-f | 2.28b-f |8-27 | 8.03 | 1.56 | 4.80
3 |Giza -175 1.68b-h | 4.25a-d [2-97 | 16.84b-f 1.73def{9:29 | 9.26 | 299 | 6.13
4 |Giza -176 3.13bc | 3.70a-c |3:42 | 17.97b-f | 3.56b-f [10.77| 10.55| 3.63 | 7.10
5 |Giza -181 1.35b-h|4.47abc|2-91 | 24.56abc | 1.91def[13.24| 12.96| 3.19 | 8.08
6 |GZ-1368-S-5-4|0.56e-h|2.31b-j 148 | 19.86af |3.85a-f [11.85( 10.26| 3.08 | 6.67
7 |GZ-4120-205-2| 2,53b-g| 0.58hij |1-56 | 10.80c-f | 1.19¢f |6.00 | 6.67 | 0.89 | 3.78
8 |IR-25571-31-1 1.73b-h| 1.72¢4 [1-73 | 16.81b-f 3.23b-f [10.02]| 9.27 | 2.48 | 5.88

9 1GZ-4565-S-10 | 3.09bc 0.42j 1.76 | 10.65¢c-f 1.94def | 6.30 6.87 | 1.18 | 4.03
10 |GZ-4255-6-1 0.85¢c-h | 0.89g-j |0-87 | 15.60b-f |3.03b-f|9-32 | 823 |1.96| S5.10
11 |GZ-4255-6-2 | 1.63b-h| 1.57e-j [1-60| 21.122-e |5.62a-d[13-37| 11.38 3,59 | 7.48
12 16GZ-4255-6-3  |1.37e-h| 1.91¢j |1-64| 12.63c-f |5.92abc|9-28 | 7.00 | 3.92 | 5.46
13 |GZ-4255-6-4 | 0.50b-f | 0.46j |0-53| 15.77b-f |4.30a-f [10.04| 8.18 | 2.38 | 5.29
14 IR -28 2.80b-f | 2.90a-j [2-85| 8.79def |3.10b-f|5-95 | 5.80 [ 3.00| 4.40
15 |6z-3766-38-1-1 | 1.13b-f| 1.21¢j |1-17 | 7.89def |2.05¢c-f |4.97 | 4.51 | 1.63 | 3.07
16 [62-3766-38-1-2 [2.37b-h| 1.49ej |2-27 | 6.79¢f |3.51b-f|5-15 | 4.58 [ 2.84 | 3.71
17 162-4565-5-6 1.65b-h| 2.17¢j [1-57 | 13.91ef |3:28b-f|8.60 | 7.78 | 2.39 | 5.09
18 162-4071-16-2-1 | 2.06b-h| 0.77hij |1-42| 6.11f | 2.44b-f|428 | 4.09 | 0.61 | 2.85
19 16GZ-4255-3-1  |1.40b-h|3.11a |2-26| 20.53a-f |4.11a- [12.32 10.97| 3.61 | 7.29
20 16GZ-4255-8-1 | 0.50fgh| 1.15f [0-83 ) 15.43b-f |3.53b-f|448 | 7.97 [2.34| 5.16
21 |GZ-4255-8-2 0.67dh | 4.042-¢ |2-36| 17.25b-f |3.57b-f [10.41| 8.96 | 3.81| 6.39
22 1GZ-4255-9-1 |1.99b-h|3.36a-h [2-68 | 12.50c-f | 1.61ef |7-06 | 7.25 | 2.49 | 4.87
23 |6Z-4256-1-1 [1,0c-h1|1.51c |1-26| 12.35¢-f [2.28b-f|7-32 | 6.68 [ 1.90 | 4.29
24 1GZ-4386-34-3 | 5224 |3.73af |448| 11.83¢f |3.42b-f|7.63 | 853 |3.58| 6.06
25 |6Z-4122-23-4-40.99¢-h | 4.41a-d [2-70 | 7.73def |4.25a-f|6.17 | 4.36 [ 4.45 4.41
26 |GZ-4127-2-1-3 1.30b-h| 1.07f-j 1.19| g.52def 1.72def| 5-12 491 [ 1.40| 3.16
27 1GZ-4294-9-4 |q.88b-h| 0.49; |1-19| 7.81def | 1.55¢f |4.68 | 4.85 | 1.02| 2.94
28 16GZ-4294-10-2 [1.37b-h| 1.90cj |1-64| s5.96f 1.27¢f [3-62 | 3.67 | 1.59 | 2.63
29 1GZ-4294-10-4 |1.83b-h| 0.86hij [1-35 | 11.66¢-f | 1.47ef |6.54 | 6.75 [ 1.14| 3.95
30 |GZ-4294-10-5 |1.76b-h| 1.60d-j [1-68| 7.44def | 1.26ef |4-35 | 4.60 [ 1.43| 3.02
31 |GZ-4256-7-4-7 | 3.43b-h|3.49¢-h [3-46 | 13.76c-f |4.49a-f |9-08 | 8.55 [3.99| 6.27
32 |Kagahikari 0.18ab | 0.55hij [0-37 | 9.36def 7.51a |844 | 477 | 4.03| 4.41
33 |TKY-1024 0.73h | 1.93ci |1-33| 10.03c-f |2.73b-f|6.38 | 5.38 | 2.33 | 3.86
34 |Zhong Hoa-3 3.44dh | 0.83hjj |[2-14| 8.43def |3.02b-f|5-73 | 5.94 | 1.93| 3.94
35 |Todorokiwase 0.19ab | 0.76hij 0.48 | 10.24c-f 1.28ef |5-76 522 11.02 1 312

36 |Giza-159 2.84gh | 0.50ij 1.67 | 16.58b-f 2.88b-f | 9.73 9.71 | 1.69| 5.70
37 |Giza-180 1.00b-f | 2.24cj |1-62| 20.06a-f 6.19ab |13.13| 10.53] 4.22 | 7.38
38 [IR-40 0.54c-h| 2.93a2 |1-74 | 11.84cf | 0.74f [6.29 | 6.19 | 1.84 | 4.02
39 |Toride-1 1.66dh | 1.08f [1-37 | 15.82b-f | 2.58b-f]|9-20 | 8.74 [ 1.82| 5.29
40 |Telle Hamsa 0.65e-h [ 0.77hij {0-71 [ 20.83a-e | 2.68b-f [11.85| 10.74| 1.82 | 6.28
41 |Yabani-15 1.60b-h| 3.332-i 247 | 29.38ab |5.40a-d |17-39| 15.49| 437 | 9.93

Mean 1.7 1.98 |1-84( 1383 3.04 [844 | 7.77 | 251 5.4

* Values followed by a common letter are not significantly different at 5% level by DMRT.
T : Tillering stage investigation; H: Heading stage investigation.
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tries can be considered as moderately susceptible (0.20 to 0.39%). Isa et al.,
(1979) reported that tested entries could be arranged into different levels of sus-
ceptibility.

Entries sown on the recommended date exhibited less infestation (0.11 %
DLA) than themselves on the late one (0.48 %) and ranged from 0.03 to 0.43% at
the recommended date and from 0.17 to 1.06% at the late one . The data are in
agreement with the findings of Isa (1987) who mentioned that sowing date is very
effective in rice infestation with rice leaf miner. It may be important to refer to
Akinsola (1990) who mentioned that control measures as well as an integrated ap-
proach towards management based essentially on adjusting planting dates.

Resistance to rice leaf miner at tillering and heading stages of rice plant gro-
wth was found independed of each other in most entries. Some entries were suscept-
ible during the tillering stage but resistant during the heading, while others showed
the opposite. Some others behaved similarly at the two stages. Giza 172, IR 25571-
31-1, GZ 4255-6-1 and GZ 4127-2-1-3 were more susceptible at tillering stage
(0.17, 0.21, 0.22 and 0.23%) than at heading (0.08, 0.07, 0.09 and 0.07%), re-
spectively. GZ 3766-38-1-2 was the only one which received less infestation at til-
lering (0.14%) than at heading stage (0.16%). GZ 4122-23-4-2 showed similar per-
centages of damaged area (0.31%) at the two stages. These results are in
agreement with Uthamasamy and Karuppuchamy (1992) who stated that infestation
with the whorl maggot (rice leaf miner) differed according to the variety and its
age.

Some tested entries changed their behaviour as sowing date changed. At the
recommended date, GZ 4255-6-4, Kagahikari and Telle Hamsa were the least infest-
ed entries (0.03% for all), while Giza 172 and GZ 3766-38-1-2 were the least in-
fested ones at the late date (0.18 and 0.17 %), respectively. While GZ 4386-34-3
was the most infested entry at the recommended date (0.43 %), Yabani 15 was the
most infested at the late one (1.06 %).

Table 5 showed the relative plant resistance as measured by the overall re-
sistance or susceptibility indices (ORSI) as a collective measure for all used param-
eters. GZ 4368-34-3 (1.31), Giza 171 (1.22) and Yabani 15 (1.15) were more sus-
ceptible than the check (Giza 176; 1.00), while Giza 180 (0.99) and Giza 175 (0.97)
were almost equal to it . GZ 4127-2-1-3 (0.46), Todorokiwase (0.48), GZ 4255-6-
1 (0.51), GZ 3766-38-1-1 (0.51) and GZ 4294-9-4 (0.51) were the most resistant
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Table 5. Overall resistance or susceptbility indices (ORSI) of tested entries for rice leaf miner
H.prosternalis damage at two sowing dates and growth stages.

ORSlat:
Recommend sowing date Late sowing date Average of two dates
. (15 May) (15 June)

No. Entries
T H Mean T H Mean T H Mean
1 |Giza -171 085 | 1.31 |1-08| 155 115 |1:35] 1.20 123 1.22
2 |Giza -172 0.55 | 0.25 |940| o0.71 0.64 [0-68 | 0.63 |0.47| 0.54
3 |Giza -175 071 | 131 |107] 135 0.51 |0.93 | 1.03]0.91] 0.97
4 |Giza -176 1.00 | 1.00 {1001 1.00 1.00 |1.00 | 1.00 |1.00 1.00
5 |Giza -181 043 | 101 [072] 151 0.55 |1.03| 098 |o0.78| 0.88
6 |6z-1368-5-5-4| 0.29 | 0.80 |055] 1.01 1.52 |1-27 | 0.65|1.16 | 0.91
7 |6z-4120-205-2| 084 | 0.38 |0-61]| 1.02 0.42 |0-72 | 093 | 0.40| 0.67
8 [IR-25571-31-1| o053 | 033 [044] 075 0.78 |0.77 | 0.64 | 0.56 | 0.61
9 |6z-4565-5-10 | 106 | 0.55 [0-81] 0.80 0.58 |0-69 | 0931057 | 0.75
10 |GZ-4255-6-1 021 | 029 [025] 074 0.77 |0.76 | 0.48 | 0.53 | 0.51
11 |6z-4255-6-2 | 0.47 | 0.49 |048] 1.8 117 |1.18 | 0.83 | 0.83 | 0.83
12 |Gz-4255-6-3 041 | o069 |055| 1.16 127 {1.22| 0.79 [ 0.98 | 0.89
13 |6z-4255-6-4 | 0.24 | 0.18 [0-21] 0.5 1.02 |099 | 0.60 | 0.60 [ 0.60
14 [IR -28 063 | 0.83 [073| o0.63 0.75 |0-69 | 0.63 |0.79| 0.71
15 |Gz-3766-38-1-1 0.43 0.37 |0.40 0.59 0.62 (061 | 0.510.50]| 0.51
16 |Gz-3766-38-1-2 0.20 0.63 {0.72 0.43 1.04 |0.74| 0.62 | 0.83 | 0.73
17 |Gz-4565-5-6 0.51 0.51 |0.51 0.95 0.92 |0.94| 073 ]|0.72| 0.73
18 |Gz-4071-16-2-1 0.80 0.33 |0.57 0.51 0.89 |0.70 | 0.66 | 0.61 | 0.64
19 16Z-4255-3-1 0.69 0.90 (0.80 1.21 0.94 |1.08 | 0.95|0.92| 0.94
20 |GZ-4255-8-1 0.17 0.42 |[0.30 0.87 0.77 |0.82 | 0.52 |0.60 | 0.56
21 |GZ-4255-8-2 0.36 1.05 |0.71 0.98 0.89 |0.94 | 0.67 |0.97 | 0.83
22 |GZ-4255-9-1 0.62 | 0.78 070 0.69 0.47 |0.58 | 0.66 | 0.63 | 0.64
23 |GZ-4256-1-1 ‘0.29 0.54 [0.42 0.73 0.63 (0.68 | 0.51 059 | 0.55
24 |6z-4386-34-3 | 163 | 1.27 |145| 1.00 133 (17 | 1.32 [ 130 1.31
25 1GZ-4122-23-4-3 0.44 1.24 |0.84 0.64 1.30 |0.97 | 0.54 | 1.27 | 0.91
26 -|Gz-4127-2-1-3| 044 | 036 {0-40| o0.54 0.50 |0.52 | 0.49 | 0.43 | 0.46
27 |GZ-4294-9-4 0.62 0.25 |0.44 0.59 0.57 |0.58 | 0.61 {041 | 0.51
28 |GZ-4294-10-2 0.60 0.51 |0.56 0.51 0.52 |0.52| 0.56 | 0.52| 0.5§
29 |6z-4294-10-4 | o066 | 032 {049| o0.95 0.52 |0.74 | 0.81°|0.42| 0.62
30 |GZ-4294-10-5 0.47 0.64 |0.56 0.64 0.59 |0.62 | 0.56 | 0.62 | 0.59
31 |GZ-4256-7-4-7| 0.76 0.66 [0-71 0.77 1.10 |0.94 | 0.77 0.88 | 0.83
32 |Kagahikari 011 | 021 [0186] o074 1.83 |1.29 | 0.447| 1.02| 0.73
33 |TKY-1024 0.38 0.75 {0.57 0.72 0.86 |0.80 | 0.55 ] 0.81| 0.68
34 |Zhong Hoa-3 0.95 0.22 {0.59 0.66 0:92° |0.79 0.81.] 0.57 | 0.69
35 |Todorokiwase 0.15 0.44 |0.3C 0.84 0.46 |0.65| 0.50 | 0.45| 0.48
36 |Giza-159 0.84 0.30 [0.57 1.02 0.69 |0.86 | 0.93°|0.50{ 0.72
37 |Giza-180 0.35 0.76 |0-56 1.29 1.53 |1.41 0.82 | 1.15| 0.99
38 |IR-40 0.19 0.92 [0.56 0.75 0.25 |0.50 | 0.4710.59| 0.53
39 |Toride-1 0.52 0.37 0.45 0.91 + 0.71 0.81 0.72 | 0.54 0.63
40 [Telle Hamsa 0.17 0.27 [0-22 1.13 0.65 |0.89 | 0.65|0.46| 0.56
41 |yabani-15 0.58 1.05 [0.82 1.85 1.11 (148 | 122 11.08| 1.15
Mean 0.s5 | 0.63 {059 o0.90 0.86 |0-88 | 0.73 10.75| 0.74

T : Tillering stage investigation; H: Heading stage investigation.
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entries as compared with the check one (1.00).

Table 6 showed the plant resistance as affected by the plant type. As entries
were sown at the recommended date, indica entries showed the least infestation as
measured by any parameter except DA/L. At the late date (JXI) entries (37.30)
were less infested than japonica (39.80), indica (40.70) and commercial ones
(40.80) as measured by IL %. Generally, DLA% showed that the exotic entries were
more resistant to rice leaf miner than the local ones. L

Table 7 showed the general average of damage in all parameters related to a
check (Giza 176) as affected by plant leaf area and plant type. Data showed that
there was a positive relationship between plant leaf area and the plant susceptibility
in most entries. Giza 181 of relatively big leaf area (25.0 cm2/Ieaf) showed rela-
tively high infestation; 0.81 IL %, 0.94 mines/leaf, 1.14 mm DA/L and 1.62 DLA%,
while GZ 4294-10-4 of relatively low leaf area (11.1 cmZ/I) showed relatively low
infestation; 0.63 IL %, 0.55 mines/L, 0.56 mm DA/L and 1.24 DLA%. Therefore,
the smaller leaf area, the lower infestation entry. This result was confirmed by Pa-
thak (1964) and Bishara (1966) who reported that the percentage of infestation and
the leaf area width in the different varieties were in positive regression at the
same.

In general it can be concluded that rice entry, sowing date, growth stage, type
of plant and leaf area play an effective role in the relative varietal resistnce of rice
plant against the rice leaf rniner infestation.
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Table 7. Relative parameter values to Giza 176 as an average of different sowing
dates and growth stages of the rice leaf miner H.prosternalis damage as af-
fected by leaf area index and plant type.

Plant characters Parameter values related to the
check (176)
No. Entries LAl i Av. no. DAL/L| DLA%
Type (cm)2 C mines/L

1 |Giza -171 J 16.6 1.03 1.42 1.09 1.79

2 |Giza -172 J 19.4 0.70 0.69 0.68 0.45

3 |Giza -175 1] 14.9 0.83 0.70 0.86 1.93

4 |Giza -176 J 18.6 1.00 1.00 1.00 1.00

5 |Giza -181 | 25.0 0.81 0.94 1.14 1.62

6 |GZz-1368-S-5-4] J 20.1 0.91 1.03 0.95 1.03

7 |GZ-4120-205-2 ! 11.8 0.75 0.65 0.53 1.24

8 [|IR-25571-31-1 I 27.3 0.75 0.65 0.83 0.48

9 |GZ-4565-S-10 i} 16.8 0.90 0.81 0.57 0.76

10 |GZ-4255-6-1 U 24.1 0.62 0.58 0.72 0.55
11 |GZ-4255-6-2 u 20.0 0.74 0.71 1.05 1.34
12 |GZ-4255-6-3 1 19.5 0.70 0.68 0.77 1.76
13 |GZ-4255-6-4 J 22.8 0.64 0.65 0.75 0.93
14 |R -28 : J 23.0 0.64 0.62 0.62 0.76
15 |Gz-3766-38-1-1 1] 14.8 0.81 0.38 0.430.52 0.69
16 |Gz-3766-38-1-2 1] 18.5 0.87 0.58 0.72 0.52
17 |Gz-4565-5-6 1] 20.1 0.63 0.83 0.72 0.90
18 |Gz-4071-16-2-1 1] 12.4 0.84 0.48 0.40 0.83
19 |GZ-4255-3-1 N 22.1 0.64 -1.09 1.03 1.21
20 |Gz-4255-8-1 ] 19.6 0.77 0.47 0.73 0.93
21 |Gz-4255-8-2 J 18.6 0.59 0.65 0.90 1.21
22 |GZ-4255-9-1 J 20.6 0.61 0.47 0.69 0.86
23 |GZ-4256-1-1 J 21.3 0.91 0.56 0.60 0.72
24 |GZ-4386-34-3 J 10.6 0.87 0.90 0.85 2.00
25 |GZ-4122-23-4-4 ) 14.4 0.55 0.62 0.62 1.07
26 |GZ-4127-2-1-3| J 21.5 0.57 0.44 0.45 0.52
27 |GZ-4294-9-4 J 131 0.63 0.43 0.41 0.76
28 |GZ-4294-10-2 J 14.2 0.63 0.44 0.37 0.66
29 |GZ-4294-10-4 I 1.1 0.67 0.55 0.56 1.24
30 |Gz-4294-10-5 J 12.8 0.75 0.55 0.43 0.79
31 |GZ-4256-7-4-7| J 23.1 0.79 0.73 0.88 0.83
32 |Kagahikari J 14.6 0.80 0.56 0.62 1.03
33 |TKY-1024 J 17.6 0.77 0.66 0.54 0.79
34 |Zhong Hoa-3 J 16.8 0.68 0.56 0.55 0.83
35 [Todorokiwase ) 13.6 | 0.80 0.56 -0.44 0.83
36 |Giza-159 J 22.6 0.77 0.78 0.80 0.90
37 |Giza-180 J 18.5 0.68 1.05 1.04 1.14
38 |IR-40 J 17.7 0.84 0.47, 0.57 0.79
39 |Toride-1 J 24.7 0.96 0.71 0.75 0.72
40 |Telle Hamsa J 23 0.59 0.73 0.88 0.86
41 |Yabani-15 J 16.7 1.02 1.18 1.40 2.10
Mean 0.76 0.70 0.72 1.03

LAl = Leaf area index IL = Infested leaves  DLA/L = Damaged area/leaf
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