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ABSTRACT: A field experiment was conducted at the experimental farm of Rice Research
Department, Sakha, Kafr El-Sheikh, Egypt during 2020 and 2021 seasons. The objective of study was to
study the effect of three sowing dates (May1%,, May15™ and June1®) on yield, yield attributes of 21 rice
genotypes, and infestation by rice leaf miner (Hydrellia prosternalis Deem.) and rice stem borer (Chilo
agamemnon Bles.). Sowing date significantly affected all studied characters in both seasons. The highest
values of flag leaf area, number of panicles per hill, panicle weight, total number of grains per panicle,
percentage of filled grain, 1000-grain weight and grain yield were recorded in the earliest sowing date,
while the lowest values were obtained with the latest one. Statistical analysis revealed that the rice
genotypes were significantly different in all the studied traits. The highest values of grain yield and most
of the studied characters were observed in Giza 179 and GZ10804-3-1-2-2-2, followed by Giza 178 and
Sakha 108 rice cultivars. Rice leaf miner infestation significantly increased as the sowing was later. Giza
178 and Giza 179 rice cultivars suffered the highest infestation, followed by GZ 9399-4-1-1-2-1-2 and
GZ 10778-17-1-6-1 promising lines. The rice stem borer infestation significantly decreased by delaying
the sowing date. GRYT-26-17-178, GRYT-29-17-178 lines and Korea 27 rice genotypes recorded the
highest infestation with both dead hearts and white heads.
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INTRODUCTION

Rice is one of the most important cereal crops
for about half of the world’s population. It is
grown in about 114 countries, mostly developing
nations in Asia and Africa. In Egypt, rice is one
of the most important sources for human feeding
and for foreign currency earning as an exportable

enhances plant height, number of panicles/hill,
number of filled grains/ panicle and rice grain
yield.

Insect infestations are one of biotic factors,
and rice plants are liable to be attacked by
several insect pests. In Egypt, the rice stem
borer, Chilo agamemnon Bles. and the rice leaf

crop. During 2020 season, the area cultivated
with rice in Egypt was 1.307 million feddans
with an average productivity of 3.87 t fed?, and
total production of 4.80 million tons of rough
rice (RRTC, 2020).

Sowing date significantly influences growth
and yield of rice crop. Sowing rice at suitable
time ensures that vegetative stage occurs during
a period of optimum temperatures and sufficient
solar radiation. In addition, grain filling
coincides milder temperatures consequently,
goaod grain quality (Farrell et al., 2003 and Patel
et al., 2019). Metwally et al., (2012) and Osman
(2019) reported that early rice sowing, early May

miner, Hydrellia prosternalis Deeming are the
most important (Sherif 2002). Sowing date of
rice affects degree of rice infestation by the rice
leafminer and the rice stem borer, which are the
most destructive rice pests. The occurrence and
prevalence of insect pests are affected by host
plant availability, growth stage, sowing and
transplanting dates (EI-Malky and EI-Zun 2014).
Due to the insect pests, there was severe damage
to the rice grain yield during the different growth
stages. The rice yield losses due to the stem borer
ranged from 18 to 25% in India (Baladhiya et al.,
2018). Rice leaf miner has become an important
insect pest in Egypt, particularly in late sown
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rice. El-Habashy (2011) estimated the losses in
rice yield due to this insect as about 14-18% in
rice sown by late May or early June.

Rajpoot et al. (2019) investigated the effect
of rice sowing date on rice stem borer,
Scirpophaga incertulas Walker infestation. The
pest incidence was least at early sown rice
(July1%), decreased on rice sown by mid-July,
but least at late sown rice (July31™). On the other
hand, the highest yield was obtained with early
sowing. Shalaby (2018) found high rice
infestations by rice leafminer and stem borer at
late plantings, and the early planting helped the
crop to avoid high insect infestations and
increased rice yield.

The objectives of the current study were to
investigate the effect of rice sowing dates on the
infestation by the rice leafminer, Hydrellia
prosternalis Deem., and rice stem borer, Chilo
agamemnon Bles. In addition, the rice yield and

yield attributes of rice genotypes, as influenced
by sowing dates, were considered.

MATERIALS AND METHODS

A field experiment was carried out at the
experimental farm of the Rice Research and
Training Center (RRTC), Sakha, Kafr EI-Sheikh,
Egypt, during 2020 and 2021 seasons. Twenty-
one rice genotypes; eight commercial cultivars as
well as 13 promising lines (Table 1) were
evaluated for insect infestation and rice yield.
The preceding crop was wheat in both seasons of
study.

Records of temperature, relative humidity
and solar radiation were obtained from the
Meteorological Station located at Soil, Water and
Environment Research Institute, Agricultural
Research Center, Egypt during both seasons of
study (Table 2).

Table (1): Rice genotypes, parentage, origin and type.

Genotype Parentage Origin Type

Giza 177 Gizal71/Yomiji No.1//Pi No.4 Egypt Japonica
Giza 178 Giza 175/Milyang 49 Egypt Indica /Japonica
Giza 179 GZ1368/GZ6296 Egypt Indicia /Japonica
Sakha 108 Sakha 101/HR5824//Sakha 101 Egypt Japonica
Sakha 106 Gizal77/Hexi30 Egypt Japonica
Sakha 107 Gz 3310-20-3-3/Sakha 103// Gz 3310 Egypt Japonica
Sakha 109 Sakha 105/ Sakha 101 Egypt Japonica
GZ 10333-9-1-1-3 SKC 23822/ Egypt Japonica
Korea 27 Introduction South Korea Indica

GZ 10101-5-1-1-1 Sakha 103/IRAT385 Egypt Japonica
GZ 10598-9-1-5-5 IET16775/ Yumlen 55 Egypt Japonica
GZ 10590-1-1-3-9-1 GZ 8126-1-3-1-2/HR 17570-21-5-2-5-2 Egypt Indica/ japonica
GZ 10804-3-1-2-2-2 GZ 7576/IR81828 Egypt Japonica
GZ 10631-1-1-2-4 Giza 177/ WAB 8915633 Egypt Japonica
GZ 10686-2-1-3-4 Sakha 104/ WARB 450 Egypt Japonica
GZ 10717-3-5-1-1 Gz 6322-15-1-1-3/AC 2879 (S. 105) Egypt Japonica
GZ 10778-17-1-6-1 Giza 178/ IR 81328-74-2-2-2 Egypt Indica /Japonica
GZ 10848-1-2-2-1 Giza 178/ SKC 23893 Egypt Indica /Japonica
GZ 9399-4-1-1-2-1-2 Giza 178/ IR 65844 Egypt Indica /Japonica
GRYT-26-17-178 Giza 178/ SKC 23819 Egypt Indica /Japonica
GRYT-29-17-178 Giza 178/ SKC 23819 Egypt Indica /Japonica
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Table (2): Weather parameters of experimental site (as recorded by Meteorological Station at Soil,
Water and Environment Research Institute).

2020 2021
Temperature Solar Temperature
Month Week Solar °C RH | Radiation °C RH
Radiation % MI/m2/ %
MJ/m?day | Max. | Min. day Max. | Min.

May 1 26.50 27.92 | 13.68 | 65.85 26.06 37.87 | 18.73 | 47.24
2 24.60 31.70 | 14.53 | 61.56 26.43 34.58 | 17.14 | 50.27

3 26.62 38.71 | 19.53 | 56.46 28.73 34.63 | 17.53 | 51.11

4 28.47 29.72 | 15.89 | 55.14 28.96 36.12 | 18.16 | 49.40

Average 26.55 32.01 | 15.91 | 59.75 27.55 35.80 | 17.89 | 49.51
June 1 28.01 34.33 | 16.96 | 51.48 28.91 32.35 | 18.02 | 52.04
2 28.18 35.81 | 19.32 | 48.27 27.56 36.36 | 19.78 | 49.97

3 28.29 37.00 | 20.37 | 48.28 28.77 35.04 | 19.82 | 50.00

4 28.54 36.21 | 20.63 | 55.58 28.20 39.39 | 22.36 | 54.04

Average 28.26 35.84 | 19.32 | 50.90 28.36 35.79 | 20.00 | 51.51
Jul 1 28.65 39.28 | 21.70 | 51.61 28.45 38.68 | 22.57 | 51.24
2 27.23 37.12 | 22.58 | 56.88 28.04 38.10 | 22.69 | 55.13

3 27.95 36.27 | 21.54 | 55.63 27.88 39.46 | 23.70 | 50.75

4 27.04 38.23 | 22.21 | 55.58 26.58 37.94 | 23.25 | 54.49

Average 27.72 37.73 | 22.01 | 54.93 27.74 38.55 | 23.05 | 52.90
August 1 27.34 38.94 | 22.59 | 55.85 25.84 42.20 | 23.99 | 50.62
2 25.90 37.32 | 23.39 | 57.39 26.15 39.12 | 24.42 | 55.37

3 26.10 37.45 | 22.67 | 56.45 25.60 37.76 | 23.26 | 56.46

4 24.90 38.27 | 22.90 | 56.89 24.60 38.40 | 23.51 | 57.19

Average 26.06 38.00 | 22.89 | 56.65 25.55 39.37 | 23.80 | 54.91
September | 1 22.97 38.51 | 22.93 | 58.74 23.55 35.99 | 22.91 | 56.50
2 22.32 37.58 | 22.81 | 60.05 21.76 36.35 | 22.89 | 53.17

3 21.26 37.34 | 22.71 | 57.45 21.78 36.46 | 22.58 | 56.24

4 20.41 37.35 | 22.36 | 59.56 20.29 33.17 | 20.99 | 57.76

Average 21.74 37.70 | 22.70 | 58.95 21.85 35.49 | 22.34 | 55.92
October 1 19.62 35.68 | 21.46 | 58.03 18.53 31.47 | 20.18 | 56.80
2 18.30 34.81 | 20.88 | 60.17 18.85 33.94 | 19.20 | 60.98

3 16.69 33.71 | 19.87 | 61.67 16.53 31.00 | 19.10 | 55.81

4 14.91 31.28 | 20.16 | 60.56 15.01 31.01 | 19.13 | 60.60

Average 17.38 33.87 | 20.59 | 60.11 17.23 31.86 | 19.40 | 58.55

1. Experimental design

The genotypes were laid out in a randomized
complete block design with three replications in

each sowing date in both seasons. A combined
analysis was used to analyze the differences
among the three sowing dates in each season.
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2. Land preparation, sowing, and
transplanting

Both nursery and paddy field were well-
prepared as recommended. The seeds of the 21
genotypes were soaked in water for 24 hours,
and then incubated for additional 48 hours to
hasten rice seed germination. Pre-germinated
seeds were uniformly broadcasted in the
nurseries on May1%, May15™ and Junel® in both
seasons. Seedlings were pulled out form the
nursery 30 days after sowing and transferred to
the permanent field. Seedlings were manually
transplanted as 4 seedlings/hill, with 20x20 cm
spacing between hills and rows. The plot size
measured 12 m? The recommended cultural
practices were applied through the rice growing
season, but without pesticide applications.

3. Agronomic characters

The considered traits were: flag leaf area,
number of panicles per hill, panicle weight, total
number of grains per panicle, percentage of filled
grains, 1000-grain weight and grain yield.

4. Insect infestations

4.1. Rice Leafminer, Hydrellia prosternalis
Deem.

Twenty days after transplanting, 100 rice
leaves were picked up from each rice plot.
Percentages of infested leaves by rice leafminer
were recorded. According to the standard
evaluation system of Rice Research and Training
Center (RRTC, 2016), Sakha, Egypt, the rice
infestations were categorized as Resistant = 0 -
10%, moderately resistant >10 - 20%,
moderately susceptible >20-30%, susceptible
>30 - 40% and highly susceptible > 40 %.

4.2. Rice Stem Borer, Chilo agamemnon
Bles.

Two symptoms of rice stem borer infestation
were considered; dead hearts at maximum
tillering stage, and white heads three weeks
before harvest. Twenty-five hills were cut from
each plot to evaluate the percentages of the
abovementioned symptoms. The genotypes were
categorized as: Resistant = 0 - 3%, moderately

resistant > 3 - 6%, moderately susceptible > 6 - 9
%, susceptible > 9 - 12 % and highly susceptible
>12 % (RRTC, 2016).

5. Statistical analysis:

The analysis of variance by means of
“COSTAT” computer software package was
carried out as combined analysis for the three
sowing dates and two seasons according to
Gomez and Gomez (1984). Significantly differed
means were compared by least significat
differences (LSD) at probability 0.05.

RESULTS
1. Agronomic characters

1.1. Flag leaf area

Flag leaf area was significantly affected by
rice genotype, sowing date and the interaction as
presented in Table (3). GRYT-26-17-178 line
had the greatest flag leaf area (43.18 and 41.56
cm@) in contrast with plants of Sakha 106 variety,
which recorded the lowest ones (27.31 and 28.04
cm?) in the two seasons, respectively. Means of
flag leaf areas over the genotypes showed that
rice sown on May1* produced the greatest flag
leaf area, while that sown later produced less
value. The flag leaf areas were reduced by 8.00
and 21.13% in the first season, and by 8.69 and
19.57% in the second season when sowing date
was delayed to May 15" and June 1%
respectively.

1.2. Number of panicles/hill

The ability of tested rice genotypes to
produce panicles per hill was affected
significantly by sowing date and genotype Table
(4). Giza 178 rice cultivar produced the greatest
number of panicles per hill, followed by
Sakhal06 and GZ 10631-1-1-2-4 line, while the
least number of panicles per hill was recorded
with Korea 27 in 2020 season. In 2021 season,
the greatest number of panicles per hill was
recorded with Giza 178 and GZ 10631-1-1-2-4
line. On the other hand, GZ 10804-3-1-2-2-2 line
produced the least number. It was noted that
planting rice on Mayl1* or May15" recorded
higher number of panicles per hill, while
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delaying planting significantly reduced number
of panicles per hill. Compared to the earliest
date, number of panicles was reduced by 5.50

and 11.16% in the second and third dates,
respectively in 2020, and by 2.24 and 6.20%,
respectively in 2021 season.

Table (3): Flag leaf area of different rice genotypes under variable sowing dates.

2020 2021

Genotype Mean Mean
May1st | May15™ | Junelst May1st | May15™ | Junelst
(cm?) (cm?)

Giza 177 37.23 38.20 34.83 36.79 | 39.37 34.33 33.40 35.70
Giza 178 43.40 39.70 35.53 39.55 | 40.80 37.73 35.47 38.00
Giza 179 39.27 35.40 35.23 | 36.63 | 37.50 35.67 34.10 | 35.76
Sakha 108 41.40 38.30 33.20 | 37.63 | 37.70 35.27 33.30 | 35.42
Sakha 106 29.60 26.71 25.60 | 27.31 | 31.27 28.40 24.47 | 28.04
Sakha 107 37.90 35.90 29.77 34.53 | 35.60 31.70 28.67 31.99
Sakha 109 36.23 29.20 22.40 29.28 | 35.43 30.17 22.63 29.41
GZ 10333-9-1-1-3 38.10 33.67 27.63 33.18 | 38.53 31.33 23.57 31.14
Korea 27 46.93 44.30 34.97 | 42.10 | 41.30 38.17 33.70 | 37.72
GZ 10101-5-1-1-1 41.27 35.20 29.37 | 35.28 | 39.83 35.27 30.57 | 35.22
GZ 10598-9-1-5-5 43.80 42.17 25.70 | 37.23 | 42.43 39.67 24.60 | 35.57
GZ 10590-1-1-3-9-1 34.50 31.27 25.63 30.47 | 30.73 29.10 24.73 28.19
GZ 10804-3-1-2-2-2 43.20 38.10 29.03 36.78 | 40.10 36.83 28.77 35.23
GZ 10631-1-1-2-4 31.57 29.70 27.23 29.50 | 32.23 29.40 26.87 29.50
GZ 10686-2-1-3-4 37.73 33.60 27.83 | 33.10 | 33.37 28.90 25.17 | 29.14
GZ 10717-3-5-1-1 39.60 36.20 25.00 | 33.60 | 37.23 31.73 24.30 | 31.10
GZ 10778-17-1-6-1 34.03 28.77 24.43 | 29.10 | 30.47 28.53 25,50 | 28.17
GZ 10848-1-2-2-1 34.77 33.67 31.97 33.47 | 36.70 34.33 32.67 34.57
GZ 9399-4-1-1-2-1-2 35.27 32.23 31.27 32.92 | 31.47 31.10 31.90 31.49
GRYT-26-17-178 44.13 43.27 42.13 43.18 | 42.30 41.33 41.03 41.56
GRYT-29-17-178 41.70 39.33 40.63 | 40.56 | 41.43 39.20 38.47 | 39.70
Mean (cm?) 38.61 35.52 30.45 36.94 33.73 29.71
Reduction % - 8.00 21.13 - 8.69 19.57
LSD 0.05
Sowing (S): 3.69 1.61
Genotypes (G): 1.95 1.41
SxG: 3.39 2.44
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Table (4): Number of panicles/hill of rice genotypes under variable sowing dates.

2020 2021
Genotype May1st |May15™" [Junelst |[Mean |[May1s' |May15" [Junelst |Mean
Giza 177 2433 | 23.67 24.00 | 24.00 | 24.77 24.65 23.33 | 24.25
Giza 178 28.00 | 27.33 26.33 | 27.22 | 28.00 26.67 26.37 | 27.01
Giza 179 27.00 | 25.33 24.33 | 2556 | 25.73 | 24.73 24.00 | 24.83
Sakha 108 25.67 | 24.57 22.00 | 24.10 | 26.35 24.57 23.33 | 24.75
Sakha 106 27.33 | 27.20 25.33 | 26.63 | 26.17 25.70 2468 | 25.51
Sakha 107 25.33 | 22.30 19.33 | 22.23 | 25.33 24.23 23.27 | 24.28
Sakha 109 25.33 | 24.67 2443 | 24.81 | 26.53 25.69 24.37 | 25.53
GZ 10333-9-1-1-3 27.67 | 25.00 21.00 | 2455 | 26.00 25.33 24.73 | 25.35
Korea 27 21.00 | 19.03 18.67 | 19.57 | 22.77 21.31 21.63 | 21.90
GZ 10101-5-1-1-1 21.61 | 20.67 19.00 | 20.43 | 24.17 22.67 20.77 | 22.53
GZ 10598-9-1-5-5 25.50 | 23.03 21.33 | 23.29 | 2261 | 21.73 21.37 | 21.90
GZ 10590-1-1-3-9-1 | 27.00 | 25.37 22.00 |24.79 | 26.93 | 25.69 24.67 | 25.76
GZ 10804-3-1-2-2-2 | 24.33 | 23.10 22.67 | 23.37 | 22.13 | 22.37 19.81 | 21.43
GZ 10631-1-1-2-4 26.33 | 25.67 25.33 | 25.78 | 26.33 | 25.47 25.20 | 25.67
GZ 10686-2-1-3-4 22.57 | 21.00 20.67 | 21.41 | 23.77 24.20 22.60 | 23.49
GZ 10717-3-5-1-1 25.30 | 24.67 2400 |24.67 | 26.60 | 25.33 2423 | 25.39
GZ 10778-17-1-6-1 24.33 | 22.00 21.00 | 23.44 | 25.93 25.14 24.00 | 25.02
GZ 10848-1-2-2-1 25.00 | 23.43 22.00 | 23.47 | 25.20 23.77 21.47 | 23.48
GZ 9399-4-1-1-2-1-2 | 21.33 | 21.13 20.67 | 21.04 | 23.73 23.10 2250 | 23.11
GRYT-26-17-178 26.33 | 24.67 20.67 | 23.89 | 26.73 25.34 24.87 | 25.65
GRYT-29-17-178 22.33 | 21.03 18.63 | 20.67 | 23.59 | 23.43 22.57 | 23.20
Mean 2491 | 2354 22.13 24.99 24.43 23.44
Reduction % - 5.50 11.16 - 2.24 6.20
LSD at 0.05
Sowing (S): 1.18 0.80
Genotypes (G): 0.86 0.76
SxG: 2.05 1.39

1.3. Panicle weight (g)

Panicle weight was affected significantly by
rice genotype, sowing date and the interaction as
presented in Table (5). GRYT-26-17-178 line
produced the heaviest panicles in contrast to GZ
10598-9-1-5-5 line which produced the lowest
panicle weight. Means of panicle weight due to

different sowing dates showed that Mayl®
cultivation had the heaviest panicles, with 3.73g,
that was reduced by 5.10 and 15.01% in the
second and third cultivations, respectively in
2020 season, and was reduced by 5.85 and
19.60% in the second and third cultivations,
respectively in 2021 season.
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Table (5): Panicle weight of different rice genotypes under variable sowing dates.

2020 2021
Genotype May1s | May15® | Junelst 'Vz:‘;m May1# | May15% | Junelst M(;‘;m
Giza 177 372 | 347 | 325 | 348 | 354 | 328 | 293 | 325
Giza 178 401 | 387 | 290 | 359 | 392 | 367 | 347 | 368
Giza 179 377 | 367 | 343 | 363 | 416 | 379 | 301 | 365
Sakha 108 411 | 407 | 354 | 391 | 427 | 398 | 323 | 383
Sakha 106 310 | 298 | 301 | 303 | 38 | 378 | 373 | 378
sakha 107 367 | 358 | 315 | 347 | 411 | 365 | 302 | 359
Sakha 109 348 | 335 | 305 | 3290 | 343 | 310 | 289 | 3.14
GZ103339-1-1-3 | 362 | 328 | 277 | 323 | 353 | 347 | 330 | 344
Korea 27 411 | 378 | 308 | 367 | 452 | 426 | 360 | 412
Gz10101-5-1-1-1 | 321 | 310 | 291 | 307 | 358 | 317 | 251 | 3.08
GZ105989-1-5-5 | 371 | 298 | 278 | 299 | 342 | 327 | 270 | 313
GZ10590-1-1-3-9-1 | 371 | 354 | 249 | 325 | 387 | 353 | 301 | 381
Gz 1080431222 | 373 | 336 | 311 | 340 | 427 | 395 | 340 | 387
GZ10631-1-1-2-4 | 330 | 312 | 278 | 307 | 346 | 333 | 245 | 3.08
GZ10686-2-1-3-4 | 331 | 325 | 317 | 324 | 367 | 345 | 268 | 327
Gz10717-35-1-1 | 338 | 326 | 320 | 328 | 321 | 317 | 287 | 308
Gz 10778-17-16-1 | 341 | 336 | 303 | 326 | 371 | 350 | 264 | 3.8
Gz 10848-12-2-1 | 408 | 367 | 284 | 353 | 431 | 409 | 258 | 3.99
GZ9399-4-1-1-2-12 | 408 | 373 | 321 | 367 | 435 | 398 | 376 | 4.03
GRYT-26-17-178 484 | 443 | 390 | 430 | 481 | 463 | 372 | 438
GRYT-29-17-178 482 | 454 | 343 | 426 | 461 | 432 | 323 | 405
Mean (g) 373 | 354 | 317 393 | 370 | 3.16
Reduction % - 510 | 15.01 ] 585 | 19.60
LSD at 0.05
Sowing (S): 0.03 0.21
Genotypes (G): 0.19 0.21
SXG: 0.21 0.37

1.4. Total number of grains/panicle

The highest number of grains/panicle
(179.10) was detected with the promising line,
GRYT-29-17-178 (Table 6) followed by Giza-
178 cultivar (169.30) and Giza-179 cultivar
(142.10), while the least number of
grains/panicle (120.06) was obtained with
(Gz10598-9-1-5-5. On the other hand, the earliest
planting date (May1®) was accompanied by the

highest number of grains/panicle (139.41 and
147.95), while the latest date had the lowest
number of grains/panicle (132.58 and 133.53) in
2020 and 2021 seasons, respectively. Thus,
sowing on May 15" resulted in 0.24 and 3.84%
reductions in number of grains/panicle, and
sowing on June 1% reduced number of grains by
5.15 and 9.75% in the first and second seasons,
respectively.
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Table (6): Total number of grains per panicle of different rice genotypes under variable sowing

dates.

2020 2021

Genotype
May1st | May15™ | Junelst | Mean | Mayl1® | May15" | Junel® | Mean

Giza 177 135.30 | 131.90 133.30 | 133.52 | 131.93 | 128.86 | 129.03 | 129.90
Giza 178 181.6 | 173.40 153.00 | 169.30 | 175.13 | 168.80 | 154.80 | 166.24
Giza 179 149.60 | 143.10 133.60 | 142.10 | 167.70 | 160.10 | 142.20 | 156.67
Sakha 108 145.90 | 135.23 125.20 | 141.50 | 141.73 | 136.23 | 129.47 | 135.81
Sakha 106 129.20 | 125.40 125.10 | 125.27 | 135.23 | 130.30 | 125.37 | 130.30
Sakha 107 129.30 | 129.20 114.70 | 124.39 | 143,57 | 131.50 | 123.20 | 132.76
Sakha 109 127.77 | 128.90 124.60 | 127.10 | 133.63 | 130.00 | 121.97 | 128.53
GZ 10333-9-1-1-3 | 131.23 | 131.20 124.10 | 128.90 | 143.40 | 130.13 | 122.23 | 131.43
Korea 27 155.17 | 149.90 131.70 | 145.60 | 147.80 | 144.60 | 137.40 | 143.27
GZ10101-5-1-1-1 | 121.60 | 119.57 118.50 | 119.90 | 132.70 | 128.90 | 127.10 | 129.57
GZ 10598-9-1-5-5 | 120.63 | 119.33 120.21 | 120.06 | 125.93 | 122.37 113.73 | 120.67
GZ 10590-1-1-3-9-1 | 136.03 | 138.20 117.50 | 130.60 | 145.63 | 138.70 | 121.60 | 135.31
GZ 10804-3-1-2-2-2 | 143.90 | 142.90 135.60 | 140.80 | 147.90 | 146.40 | 145.00 | 146.45
GZ 10631-1-1-2-4 | 129.27 | 128.00 128.10 | 128.46 | 142.60 | 139.60 | 135.10 | 139.10
GZ 10686-2-1-3-4 | 141.10 | 143.70 140.40 | 141.70 | 154.93 | 145.10 | 136.50 | 145.51
GZ10717-3-5-1-1 | 132.60 | 125.13 118.20 | 125.31 | 128.67 | 125.10 | 120.57 | 124.76
GZ 10778-17-1-6-1 | 135.10 | 132.00 131.10 | 133.39 | 151.63 | 146.43 | 139.30 | 145.79
GZ 10848-1-2-2-1 | 133.83 | 133.53 109.90 | 125.74 | 148.30 | 138.10 | 119.30 | 135.23
GZ 9399-4-1-1-2-1-2| 136.90 | 136.70 130.70 | 134.77 | 173.80 | 164.90 | 131.40 | 156.70
GRYT-26-17-178 167.00 | 166.33 161.17 | 164.90 | 159.63 | 157.13 | 155.00 | 157.26
GRYT-29-17-178 184.80 | 183.00 169.40 | 179.10 | 178.10 | 174.43 | 170.90 | 174.50
Mean 139.41 | 139.07 | 132.58 14795 | 14227 | 133.53
Reduction % - 0.24 5.15 - 3.84 9.75
LSD at 0.05
Sowing (S): 1.03 4.59
Genotypes (G): 3.10 2.06
SxG: 5.36 3.57

1.5. Percentage of filled grains

In 2020 season (Table 7), percentage of rice
filled grains was highest in Giza 178 (93.69%),
Giza 177 (93.23%) and Sakha 106 (92.55%), but
was lowest with GRYT-26-17-178 and GRYT-
29-17-178 promising lines. The evaluated
genotypes varied significantly in such trait. Also,
genotypes of filled grains exhibited significant
differences according to date of sowing. The

earliest date (May 1%) produced the highest
average (93.99%), followed by the second date
(91.43%) and then, the third date (89.15% filled
grains). Data of the second season took a trend
similar to that of the first season. Thus, the
percentages of filled grains decreased by 2.72
and 1.73 due to delay sowing to May 15" and by
5.15 and 4.21% due to delay sowing to June 1%
in 2020 and 2021seasons, respectively.
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Table (7): Percentage of filled grains of different rice genotypes under variable sowing dates.

2020 2021

Genotype

May1st | May15™ | Junels | Mean | May1® | May15" | Junel*t | Mean
Giza 177 94.18 93.97 91.55 | 93.23 | 94.24 94.54 92.91 | 93.87
Giza 178 94.70 94.43 91.37 | 93.51 | 9548 94.48 92.71 | 94.22
Giza 179 93.26 92.30 90.39 | 91.98 | 94.11 91.97 89.34 | 9181
Sakha 108 96.02 90.95 89.73 | 92.23 | 95.20 93.86 91.70 | 93.85
Sakha 106 95.00 92.40 90.25 | 92.55 | 95.78 93.96 92.19 | 93.98
Sakha 107 93.60 91.37 87.72 | 90.90 | 93.35 90.74 87.62 | 90.57
Sakha 109 95.02 92.52 91.13 | 92.89 | 94.72 92.87 90.46 | 92.68
GZ 10333-9-1-1-3 94.89 92.87 88.63 | 92.13 | 95.22 94.25 92.05 | 93.85
Korea 27 95.83 90.70 88.17 | 91.57 | 94.06 90.57 88.23 | 90.98
GZ 10101-5-1-1-1 93.54 93.88 90.97 | 92.80 | 93.12 90.91 89.49 | 91.17
GZ 10598-9-1-5-5 95.23 92.90 88.81 | 92.31 | 95.10 92.98 91.03 | 93.04
GZ 10590-1-1-3-9-1 92.61 88.12 85.30 | 88.68 | 91.00 89.07 83.98 | 88.02
GZ 10804-3-1-2-2-2 94.94 91.95 89.64 | 92.19 | 93.13 92.65 91.24 | 92.42
GZ 10631-1-1-2-4 94.40 93.18 92.52 | 93.38 | 92.93 91.22 89.22 | 91.14
GZ 10686-2-1-3-4 95.60 92.39 90.56 | 92.85 | 93.84 92.38 90.41 | 92.21
GZ10717-3-5-1-1 93.73 86.75 86.13 | 88.87 | 92.91 92.20 89.51 | 91.64
GZ 10778-17-1-6-1 95.73 94.45 92.89 | 94.36 | 95.29 94.69 93.28 | 94.42
GZ 10848-1-2-2-1 94.19 93.25 89.02 | 92.16 | 92.75 90.19 85.70 | 89.55
GZ 9399-4-1-1-2-1-2 | 93.73 93.65 91.98 | 93.12 | 95.08 93.84 90.00 | 92.97
GRYT-26-17-178 87.72 82.74 83.59 | 84.68 | 86.63 84.23 83.63 | 84.83
GRYT-29-17-178 90.92 87.13 84.85 | 87.63 | 89.50 87.83 86.31 | 87.89
Mean 93.99 91.43 89.15 93.51 91.89 89.57
Reduction % - 2.72 5.15 - 1.73 4.21
LSD at 0.05
Sowing (S): 0.28 1.17
Genotypes (G): 0.60 0.77
SXG: 1.05 1.34

1.6. 1000-grain weight

Data presented in Table (8) show that 1000-
grain weight was highest in Sakha 108 (29.30
and 29.12 g), followed by GRYT-26-178, while
the least values of 1000-grain weight were
detected with Korea-27 (24.52 and 23.98 @) in

the first and second seasons, respectively.
Statistical ~ analysis  revealed  significant
differences among the genotypes. On the other
hand, sowing dates did not affect significantly on
obtained 1000-grain weight. Interaction between
genotypes and sowing dates affected
significantly on such trait.
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Table (8): 1000-grain weight of different rice genotypes under variable sowing dates.

Genotype 2020 2021

May1%t | May15™ | Junel® | Mean | Mayl1® | May15™ | Junels | Mean
Giza 177 25.24 25.73 26.08 | 25.69 | 25.53 26.04 26.63 | 26.03
Giza 178 21.07 21.50 2168 | 21.42 | 20.83 21.15 21.67 | 21.21
Giza 179 26.50 26.33 27.00 | 26.61 | 25.70 25.87 26.37 | 25.98
Sakha 108 28.17 29.67 30.07 | 29.30 | 28.70 29.30 29.36 | 29.12
Sakha 106 27.40 27.53 2850 | 27.81 | 26.87 27.33 27.67 | 27.29
Sakha 107 26.57 28.33 28.80 | 27.81 | 27.30 26.67 2756 | 27.18
Sakha 109 27.17 27.53 28.87 | 27.93 | 26.88 27.96 29.10 | 27.98
GZ 10333-9-1-1-3 27.00 26.67 27.27 | 26.98 | 26.89 26.76 27.05 | 26.83
Korea 27 23.93 24.45 2517 | 2452 | 2355 2411 24.28 | 23.98
GZ 10101-5-1-1-1 27.57 28.17 28.60 | 28.11 | 26.61 27.23 27.22 | 27.09
GZ 10598-9-1-5-5 25.50 27.27 28.10 | 27.79 | 26.87 27.53 28.33 | 27.58
GZ 10590-1-1-3-9-1 | 25.83 25.33 26.17 | 25.78 | 26.87 26.20 2597 | 26.35
GZ 10804-3-1-2-2-2 | 24.43 24.73 24.63 | 24.60 | 24.70 25.34 2476 | 24.93
GZ 10631-1-1-2-4 24.47 23.67 25.17 | 24.42 | 24.87 25.68 25.35 | 25.03
GZ 10686-2-1-3-4 27.03 28.36 29.33 | 28.24 | 26.72 27.67 29.10 | 27.83
GZ 10717-3-5-1-1 24.37 24.54 2533 | 24.75 | 25.21 25.85 25.72 | 25.59
GZ 10778-17-1-6-1 25.52 26.67 27.18 | 26.46 | 26.36 27.32 28.26 | 27.31
GZ 10848-1-2-2-1 24.47 25.38 26.19 | 25.35 | 24.20 25.73 26.67 | 25.53
GZ 9399-4-1-1-2-1-2| 27.09 26.70 27.17 | 26.99 | 25.86 26.58 27.47 | 26.63
GRYT-26-17-178 28.87 28.34 29.40 | 28.87 | 29.57 28.68 29.65 | 29.30
GRYT-29-17-178 30.30 29.73 30.31 | 30.11 | 29.33 30.00 30.10 | 29.81
Mean 26.65 26.57 26.74 26.80 26.56 26.48
LSD at 0.05
Sowing (S): Ns Ns
Genotypes (G): 0.48 0.31
SxG: 0.84 0.54

1.7. Grain yield seasons, respectively. The obtained yields, over

Data in Table (9) present the rice grain yield
as affected by genotypes, sowing date and their
interactions. Gizal79 rice cultivar produced the
highest grain vyield (4.86 and 4.79 t/fed),
followed by Gz10804-3-1-2-2-2 (4.73 and 4.74)
and then korea-27 (4.58 and 4.48 t/fed) in the
first and second seasons, respectively. However,
the least yields were produced by Sakha-107
(3.49 and 3.46 t/fed) in the 2020 and 2021

the evaluated genotypes, were 4.26, 404 and 3.76
t/fed in the first season, and 4.25, 4.07 and 3.82
t/fed in the second season for the first and second
seasons and the three dates of sowing,
respectively. Thus, the rice grain yields were
reduced by 5.16 and 4.24% in the second sowing
date (May 15™) and by 11.74 and 10.12% in the
third sowing date (June 1%) in 2020 and 2021
seasons, respectively.
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Table (9): Grain yield (t/fed) of different rice genotypes under variable sowing dates.

2020 2021

Genotype May1st | May15™ | Junelst | Mean | Mayls | Mayl5" | Junel® | Mean

(t/fed) (t/fed)
Giza 177 3.81 3.67 3.34 3.61 3.73 3.57 3.32 3.54
Giza 178 4.56 4.39 4.19 4.38 4.73 4.67 4.31 4.58
Giza 179 5.10 4.81 4.67 4.86 5.03 4.79 4.56 4.79
Sakha 108 4.83 4.21 3.67 4.23 4.94 4.29 3.78 4.34
Sakha 106 4.46 3.95 3.86 4.09 4.53 4.11 3.81 4.15
Sakha 107 3.65 3.43 3.38 3.49 3.60 3.53 3.25 3.46
Sakha 109 4.05 3.87 3.74 3.89 3.96 3.87 3.60 3.81
GZ 10333-9-1-1-3 4.54 4.23 3.88 4.22 4.47 4.33 4.10 4.30
Korea 27 4.98 4.75 4.03 4.58 4.89 4.47 4.07 4.48

GZ 10101-5-1-1-1 3.67 341 3.29

3.46 3.71 3.78 3.57 3.69

GZ 10598-9-1-5-5 3.81 3.76 3.49

3.69 3.78 3.73 3.62 3.71

GZ 10590-1-1-3-9-1 4.08 3.98 3.53

3.86 3.97 3.89 3.85 3.91

GZ 10804-3-1-2-2-2 5.15 4.86 4.18

4.73 531 4.93 3.96 4.74

GZ 10631-1-1-2-4 4.27 4.14 4.02

4.14 4.32 4.23 4.12 4.22

GZ 10686-2-1-3-4 3.63 3.54 3.23

3.47 3.71 3.46 3.37 3.52

GZ 10717-3-5-1-1 3.83 3.68 3.54

3.68 3.91 3.81 3.67 3.79

GZ10778-17-1-6-1 3.84 3.71 3.69

3.74 3.89 3.78 3.72 3.79

GZ 10848-1-2-2-1 4.75 4.55 3.86

4.39 4.63 4.35 3.89 4.29

GZ9399-4-1-1-2-1-2 | 4.55 4.34 4.19

4.36 4.45 4.19 4.12 4.25

GRYT-26-17-178 3.77 3.72 3.42 3.64 3.83 3.73 3.65 3.74
GRYT-29-17-178 4.05 3.93 3.82 3.93 3.92 3.87 3.73 3.84
Mean (t/fed) 4.26 4.04 3.76 4.25 4.07 3.82
Reduction % - 5.16 11.74 - 4.24 10.12

LSD at 0.05

Sowing (S): 0.04 0.04

Genotypes (G): 0.08 0.07

SxG: 0.15 0.13

2. Insect infestations

2.1. Rice leafminer (Hydrellia prosternalis
Deem.)

2.1.1. Number of infested leaves/ 100-rice
leaves

Data presented in Table (10) revealed
significant effects of rice genotypes, sowing
dates and the interaction on percentage of
infested leaves by rice leaf miner (Hydrellia
prosternalis Deem.). In 2020 season, Giza 178
was the highest infested (45.67%) followed by
Giza 179 (44.89%) and GZ 10778-17-1-6-1
promising line (39.78%), while Sakha 106 was
the least infested (11.00%). In 2021 rice season,
Giza 178 and GZ 9399-4-1-1-2-1-2 line were the
highest infested, while Giza 179 occupied the
second rank. According to the category of RRTC

(2016), four entries; Sakha 106, GRYT-29-17-
178, GZ 10631-1-1-2-4 and GRYT-26-17-178
lines performed as moderately resistant. Out of
the 21 rice promising lines, seventeen entries
proved to be moderately susceptible, susceptible
or highly susceptible to the rice leaf miner. The
average infestation significantly increased
gradually as the sowing date was later.
Maximum percentages of infested leaves were
produced by genotypes sown on June 1%,
whereas the minimum percentages were recorded
in those sown on May 1%. It was noticed that
delay of sowing date from May 1% to May 15"
increased the infested leaves by the rice
leafminer by 17.94 and 27.23%, and delay to
June 1% increased the insect infestation by 39.01
and 50.54% in 2020 and 2021 seasons,
respectively.
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Table (10): Percentage of rice leaves infested with rice leaf miner under variable sowing dates.

Genotype 2020 2021 O,\\;,Z;ﬁ" Category
May15tMay15" June1st | Mean | May1st | May15™ | Junelst | Mean

Giza 177 17.33 | 21.67 | 28.67 | 2256 | 22.30 27.33 34.33 [28.00| 25.28 MS
Giza 178 36.33 | 41.33 | 59.30 |45.67| 46.00 57.30 67.70 [ 57.00 | 51.34 HS
Giza 179 34.67 | 43.70 | 56.33 | 44.89 | 45.67 49.70 | 60.30 | 51.90| 48.40 HS
Sakha 108 19.00 | 24.33 | 28.30 |23.89 | 17.70 2433 | 29.33 |23.78 | 2384 MS
Sakha 106 9.00 | 12.33 | 11.70 |11.00| 8.67 17.67 | 21.67 |15.00 | 13.00 MR
Sakha 107 24.00 | 27.00 | 36.00 | 29.00 | 21.70 27.33 | 3168 |26.89 | 27.95 MS
Sakha 109 24.00 | 25.67 | 34.70 | 28.11| 23.00 29.70 | 36.30 |29.67 | 28.89 MS
GZ 10333-9-1-1-3 15.00 | 19.33 | 24.70 | 19.67 | 16.33 23.00 | 24.33 |21.23| 20.45 MS
Korea 27 31.70 | 35.67 | 35.70 | 34.33| 38.30 47.00 | 56.30 |42.22| 38.28 S

GZ 10101-5-1-1-1 8.70 | 12.00 | 15.33 |12.00| 18.70 31.00 | 39.67 |29.78 | 20.89 MS
GZ 10598-9-1-5-5 36.67 | 29.70 | 43.00 |39.80 | 48.00 49.33 | 61.30 |52.90 | 46.35 HS
GZ 10590-1-1-3-9-1 | 19.33 | 25.30 | 30.30 | 25.00 | 28.00 39.00 | 47.30 |38.11| 31.56 S

GZ 10804-3-1-2-2-2 | 21.68 | 24.33 | 26.00 | 24.00 | 26.33 26.33 | 31.33 | 28.00| 26.00 MS
GZ 10631-1-1-2-4 12.00 | 17.70 | 20.30 | 16.67 | 14.70 1733 | 19.30 [17.11| 16.89 MR
GZ 10686-2-1-3-4 21.00 | 24.67 | 29.00 | 24.90 | 28.30 36.00 | 43.30 |35.89| 30.40 S

GZ 10717-3-5-1-1 17.33 | 21.33 | 24.00 | 20.90 | 21.00 27.00 | 29.33 | 25.78 | 23.34 MS
GZ 10778-17-1-6-1 | 38.33 | 41.33 | 39.67 |39.78 | 39.00 4400 | 51.00 |44.67| 42.23 HS
GZ 10848-1-2-2-1 15.00 | 17.33 | 22.70 | 18.33 | 22.00 35.70 | 38.68 |32.11| 25.22 MS
GZ 9399-4-1-1-2-1-2 | 33.00 | 37.63 | 42.67 |37.77 | 44.67 59.33 | 66.70 | 56.90 | 47.34 Hs
GRYT-26-17-178 11.00 | 15.30 | 14.33 | 13.56 | 19.00 26.30 | 32.30 |25.90| 19.73 MR
GRYT-29-17-178 12.67 | 12.00 | 13.33 |12.67 | 13.70 21.67 | 2533 |20.20 | 16.44 MR

Average 21.79 | 25.70 | 30.29 26.81 34.11 | 40.37
Increase % - 17.94 | 39.01 - 27.23 | 50.54
LSD at 0.05

Sowing (S): 3.98 5.23
Genotypes (G): 2.98 5.28
SXxG: 5.18 9.15

Resistant R=0-10%, moderately resistant MR= >10 -20%, moderately susceptible MS=>20-30%, susceptible S= >30-
40% and highly susceptible HS=> 40 %. (RRTC, 2016).

2.1.2. Number of mines / 100-rice leaves

Number of mines per 100 rice leaves was
significantly affected by rice genotype, sowing
date and the interaction as presented in Table
(11). In 2020 season, the highest number of
mines was recorded in leaves of Giza 178, which
is almost the same of Giza 179 (Table 11). In
2021 season, the highest number of mines was
found in Korea 27, followed by GZ 9399-4-1-1-
2-1-2 rice line and Giza 178 cultivar, while the
least was that of Sakha 106 rice cultivar. Means

of sowing dates over the genotypes showed that
rice sown on 1% of May had the least values of
mines per 100 rice leaves, while that sown later
suffered the highest values. The second
cultivation (May 15" had higher number of
mines compared to the first cultivation; 18.71
and 40.75% increase compared to the first
cultivation in the first and second seasons,
respectively. The corresponding values of
increase in rice leafminer mines were 71.32 and
75.20% in 2020 and 2021 seasons, respectively.
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Table (11): Rice leaf miner mines/100 rice leaves under variable sowing dates.

2020 2021
Genotype

May1st | May15™ | Junelst | Mean | May1® | May15" | Junelst | Mean
Giza 177 33.67 39.00 54.00 | 42.20 | 46.33 51.33 67.67 55.11
Giza 178 71.00 77.00 | 117.70 | 88.56 | 74.30 79.67 116.70 | 90.20
Giza 179 75.33 86.30 98.33 | 86.67 | 93.00 82.00 91.00 | 88.67
Sakha 108 27.70 34.70 51.30 | 37.90 | 31.33 52.00 67.33 50.20
Sakha 106 14.33 19.67 23.33 | 19.11 | 16.30 33.30 39.33 | 29.70
Sakha 107 32.00 38.33 60.00 | 43.40 | 31.67 44.67 57.70 | 44.67
Sakha 109 35.00 41.67 58.33 | 45.00 | 37.33 16.33 79.67 61.11
GZ 10333-9-1-1-3 19.67 24.70 49.67 | 31.33 | 22.33 52.33 59.33 | 44.70
Korea 27 41.00 44.30 20.00 | 51.80 | 77.33 | 113.00 | 128.33 | 106.20
GZ 10101-5-1-1-1 14.70 20.33 26.70 | 20.56 | 24.67 59.00 73.30 52.33
GZ 10598-9-1-5-5 47.33 52.67 68.70 | 56.11 | 72.33 87.67 102.30 | 87.40
GZ 10590-1-1-3-9-1 | 27.00 35.70 69.70 | 44.11 | 43.67 | 104.00 | 119.30 | 89.00
GZ 10804-3-1-2-2-2 | 31.00 41.33 60.67 | 44.33 | 46.33 53.00 61.70 53.67
GZ 10631-1-1-2-4 20.00 28.33 41.67 | 30.00 | 26.33 31.00 39.30 | 32.20
GZ 10686-2-1-3-4 36.67 42.67 58.33 | 45.90 | 60.00 47.33 68.00 | 58.40
GZ 10717-3-5-1-1 33.70 40.33 52.33 | 42.11 | 35.00 38.67 56.33 43.33
GZ 10778-17-1-6-1 | 55.67 66.00 83.30 | 68.33 | 57.00 78.00 95.70 | 76.90
GZ 10848-1-2-2-1 36.33 43.00 71.67 | 50.33 | 32.00 91.00 109.33 | 77.40
GZ 9399-4-1-1-2-1-2| 55.30 64.33 71.33 | 63.67 | 72.33 109.00 127.00 | 102.80
GRYT-26-17-178 17.70 21.67 39.33 | 26.20 | 30.30 34.00 53.00 | 39.11
GRYT-29-17-178 19.00 21.33 27.00 | 22.40 | 19.33 28.67 49.33 32.40
Mean 35.43 42.06 59.70 45.20 63.62 79.19
Increase % - 18.71 71.32 - 40.75 75.20
LSD at 0.05
Sowing (S): 1.06 9.47
Genotypes (G): 6.03 9.55
SxG: 10.54 16.54

2.2. Rice stem borer (Chilo agamemnon infestation. In both seasons, dead heart

Bles.) infestation

2.2.1. Dead heart symptom

Data presented in Table (12) show the rice
stem borer infestation, expressed as dead hearts,
as affected by rice genotypes and sowing dates in
both seasons. Dead hearts differed significantly
among the rice genotypes, with GRYT-26-17-
178 rice line being the highest infestation, while
GZ 10101-5-1-1-1 line recorded the least

percentages decreased as the sowing date was
later. The first cultivation (May 1) had 6.12%
and 6.06% dead hearts, decreased to 4.92 and
4.88% and to 4.30 and 4.12% in the second and
third cultivations in 2020 and 2021 seasons,
respectively. Thus, the dead heart percentages
decreased by 19.61 and 19.47 in the second
cultivation, and by 29.74 and 32.01% in the third
cultivation in 2020 and 2021 seasons,
respectively.
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Table (12): Dead heart percentage due to rice stem borer under variable sowing dates.

Genotype 2020 2021

May1st| May15™ | Junelst | Mean | May1st | May15" | Junelst | Mean
Giza 177 3.16 2.71 2.49 2.79 2.60 2.30 2.07 2.32
Giza 178 8.45 6.18 5.89 6.85 7.84 5.98 4.20 6.01
Giza 179 7.97 5.42 5.52 6.30 6.31 5.91 5.13 5.65
Sakha 108 2.51 2.28 3.15 2.65 2.30 2.14 1.62 2.82
Sakha 106 351 3.18 3.07 3.25 4.18 3.38 2.60 3.39
Sakha 107 3.60 2.94 2.72 3.10 2.45 2.27 3.04 2.59
Sakha 109 3.45 3.34 2.44 3.10 3.40 2.96 2.95 3.10
GZ 10333-9-1-1-3 3.17 2.56 3.43 3.05 3.23 2.88 3.21 3.11
Korea 27 8.65 7.32 7.30 7.76 | 10.15 8.05 6.25 8.15
GZ 10101-5-1-1-1 2.85 7.37 2.92 2.71 8.57 2.15 1.55 2.09
GZ 10598-9-1-5-5 7.49 6.48 3.98 5.98 7.81 4.85 4.81 5.82
GZ 10590-1-1-3-9-1 | 9.87 7.19 3.73 6.93 6.84 6.42 5.14 6.13
GZ 10804-3-1-2-2-2 | 4.98 3.71 3.23 3.97 5.12 4.08 3.52 4.23
GZ 10631-1-1-2-4 3.26 2.71 2.24 2.74 2.24 2.16 2.18 2.20
GZ 10686-2-1-3-4 3.22 2.94 3.22 3.13 3.30 2.67 1.95 2.64
GZ10717-3-5-1-1 2.92 2.73 2.70 2.79 3.75 3.36 4.37 3.83
GZ 10778-17-1-6-1 6.89 5.63 6.46 6.33 8.16 6.81 5.10 6.69
GZ 10848-1-2-2-1 8.87 6.21 5.74 6.95 | 10.28 8.10 6.67 8.35
GZ 9399-4-1-1-2-1-2 | 10.28 8.33 6.15 8.26 9.91 9.12 5.75 8.25
GRYT-26-17-178 9.94 8.29 6.74 8.32 | 11.17 9.80 8.15 9.71
GRYT-29-17-178 9.47 7.74 6.19 781 | 11.73 8.53 6.23 8.83
Mean 6.12 4.92 4.300 6.06 4.88 412
Reduction % - 19.61 29.74 - 19.47 32.01
LSD at 0.05
Sowing (S): 0.45 1.02
Genotypes (G): 1.18 0.95
SxG: 2.04 1.65

2.2.2. White head symptom

Data presented in Table (13) show the
susceptibility of rice genotypes to rice stem
borer, C. agammnon expressed as white heads.
The highest infested genotypes were GRYT-29-
17-178, GRYT-26-17-178 and GZ9399-4-1-1-2-
1-2. However, the least infested genotypes were
Giza 177, Sakha 107 and GZ 10101-5-1-1-1.
According to the category of RRTC (2016), the
seven commercial cultivars; Sakha 107 and Giza
177 performed as resistant, Sakha 106, 108 and
109 as moderately resistant, while Giza 178 and
179 performed as moderately susceptible. Only

two entries; GRYT-26-17-178 and GRYT-29-17-
178 were estimated as susceptible. Out of the 21
rice promising lines, twelve entries proved to be
resistant, moderately resistant and moderately
susceptible to the rice stem borer. The infestation
by rice stem borer significantly decreased
gradually as the sowing date was later.
Maximum percentages of white heads were
produced by genotypes sown on 1%t of May,
whereas the minimum were those sown on June
1%, The reductions in white heads were 23.77 and
21.11 in May 15™ cultivation, and were 34.44
and 35.04% in June 1% cultivation in 2020 and
2021 seasons, respectively.
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Table (13): White head percentage due to rice stem borer under variable sowing dates.

Genotype 2020 2021 O,\\Zee;i” Category
May15t|May15™| Junelst| Mean | May1t | May15™ | Junelst| Mean

Giza 177 2.94 2.52 220 | 256 | 3.44 3.16 2.88 3.16 2.86 R
Giza 178 8.49 5.67 5.26 | 6.47 | 851 7.16 6.26 7.31 6.89 MS
Giza 179 8.36 6.41 538 | 6.71 | 7.73 7.08 5.22 6.68 6.70 MS
Sakha 108 3.51 3.20 296 | 3.22 | 3.67 2.82 2.25 291 3.07 MR
Sakha 106 4.08 3.30 2.68 | 3.35 | 4.54 3.63 141 | 3.19 3.27 MR
Sakha 107 3.63 3.25 244 | 311 | 3.75 2.53 213 | 2.81 2.96 R
Sakha 109 4.34 3.18 2.89 | 347 | 4.48 3.70 2.68 | 3.62 3.55 MR
GZ 10333-9-1-1-3 4.15 3.35 2.62 | 3.37 | 4.58 3.46 2.81 | 3.63 3.50 MR
Korea 27 9.81 8.08 6.75 | 8.21 | 11.07 9.34 8.89 9.77 8.99 MS
GZ 10101-5-1-1-1 3.60 2.92 232 | 295 | 459 3.57 2.84 3.67 3.31 MR
GZ 10598-9-1-5-5 8.93 6.38 3.92 | 641 | 9.04 6.33 5.88 7.09 6.75 MS
GZ 10590-1-1-3-9-1 | 9.58 6.59 6.44 | 754 | 7.89 5.87 5.16 6.31 6.93 MS
GZ 10804-3-1-2-2-2 | 5.52 3.73 3.63 | 429 | 4.96 3.69 3.39 | 4.01 4.15 MR
GZ 10631-1-1-2-4 4.10 2.96 2.76 | 3.27 | 3.16 2.17 129 | 221 2.74 R
GZ 10686-2-1-3-4 4.04 2.43 2.64 | 3.04 | 3.79 2.70 236 | 2.95 3.00 R
GZ 10717-3-5-1-1 3.52 3.39 3.01 | 331 | 423 3.59 1.92 | 3.25 3.28 MR
GZ 10778-17-1-6-1 9.23 6.95 460 | 6.93 | 8.79 6.03 5.93 6.92 6.93 MS
GZ 10848-1-2-2-1 8.64 7.13 481 | 6.86 | 9.23 8.03 6.53 7.73 7.30 MS
GZ 9399-4-1-1-2-1-2| 10.47 | 8.01 5,59 | 8.03 | 8.67 5.81 4,75 6.41 7.22 MS
GRYT-26-17-178 10.82 7.25 6.37 | 8.15 | 12.39 9.84 8.76 | 10.32 9.24
GRYT-29-17-178 10.40 | 8.06 7.07 | 851 | 11.73 | 10.22 | 873 |10.23| 9.37
Mean 6.73 5.13 421 6.82 5.38 4.43
Reduction % - 23.77 | 34.44 - 2111 | 35.04
LSD at 0.05
Sowing (S): 1.07 0.18
Genotypes (G): 0.99 0.66
SXxG: 1.87 1.39

Resistant R= 0 -3%, Moderately resistant MR= > 3 -6%, Moderately susceptible MS= > 6-9 %, Susceptible S= > 9-

12 % and Highly susceptible HS=> 12 % (RRTC, 2016).

2.3. Correlation coefficient value between
dead hearts and white heads

The correlation coefficient value between
average of dead hearts and average of whit heads
were computed as highly significant positive (r=
0.988**). This means that both symptoms of rice
stem borer infestation were almost in parallel in
the vegetative and reproductive stages.

DISCUSSION

Rice is an important element of agricultural
income of about 114 countries all over the world,

including Egypt. Thus, defects of such crop
production negatively affect the income of the
growers (FAO STAT 2021). There are several
factors affect the ideal rice productivity (Zayed
et al 2014), from which is the appropriate sowing
date. Farrell et al (2003) summarized the
necessity of growing rice at suitable time in the
following items: 1) growth stage occurs at
temperatures and solar radiations relevant to
optimum tillering, 2) plant each genotype at
suitable temperatures of daytime and nighttime,
and 3) suitable planting time guarantees that
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grain filling coincides optimum environmental
conditions, which reflect good grain quality.

In the current study, the greatest values of
flag leaf area, number of panicles/ hill, panicle
weight, number of grains per panicle, and grain
yield were significantly highest in May 1%
cultivation, but lowest in June 1% cultivation.
Tashiro et al (1999) reported a good seedling
establishment when planting rice at early sowing
date, to ensure an appropriate temperature during
seed germination at seedling emergence.
Metwally et al (2012) found that rice plants sown
on May 1% surpassed those grown on June 1% in
most of rice plant characters considered in our
investigation. Osman (2019) obtained results in
the same line, when 14 rice genotypes were
evaluated at the experimental farm of Rice
Research and Training Center, Sakha, Egypt.
When the environmental conditions are favorable
for rice growth, number of panicles per hill was
higher in earlier than in later sown rice (Dawadi
and Chaudhary, 2013), the same trend was
proven by El-Malky and El-Zun (2014).

The solar radiation is a highly effective factor
in forming efficient leaf area and in
accumulation of starch, thus, the rice plants can
produce more productive tillers, and higher
number of grains per panicle (Sridevi and
Chellamutha 2015). Records of Meteorological
Station, Water, Soil and Environmental Institute,
Egypt (Table 2) show that optimum temperature
and solar radiation coincided with vegetative
growth of rice, in the current research. This
explains why the early cultivation of rice
produced higher parameters than the late
cultivation. Wani et al (2018) concluded that
optimum sowing date ensures that seedling
growth will be better as affected directly by soil
and air temperature, which encourages good
plant stand and favorable conditions for greater
leaf area and high photosynthesis that
accumulates higher amounts of starch. Rajpoot et
al (2019) concluded that the adjustment of
planting date is an important factor that enhances
rice grain yield, and reduce the risks of pests in
delayed sown rice.

One of the biotic stresses on rice plants is the
insect infestation. In Egypt, the two major insect

pests are rice leafminer, Hydrellia prosternalis
Deem., and rice stem borer, Chilo agammnon
Bles. (Sherif 2002 and Sherif et al 2005). In the
current investigation, H. prosternalis infestation
was found high as the rice sowing was later;
21.79, 25.70 and 30.29% infested leaves in the
first season, and 26.81, 34.11 and 40.37% in the
second one, in May 1%, May 15" and June 1%
cultivations, respectively. It was found that late
rice sowing coincides with a high peak of adult
activity, and in the same time, the rice seedlings
are still succulent, which exposes the rice plants
to stress of infestation (El-habashy 2011).
Shalaby (2018) recorded higher rice leafminer
infestation in June 1% cultivation (9.5%) than in
May 1% cultivation (6.4 %). However, the early
rice sowing allows the plants a chance to avoid
high rice leafminer population, and thus, the
plants escape the severe infestation (Taha et al.
2021).

The rice stem borer, Chilo agammnon Bles.
was always considered the major insect, in
Egypt, for several decades (Sherif et al 1997).
Sherif (1979) found that the early rice plantations
(the first half of May) suffered less rice stem
borer infestation than the latest ones. However,
since about 10 years ago, the insect infestation
status was reversed. This may be due to the
release of early maturing rice varieties which
enforced the insect to alter its behavior to catch
the early grown rice varieties, which are
harvested by late August or early September
instead of harvesting by late September or early
October. Accordingly, the current study revealed
higher dead hearts and white heads in early
cultivation than in late one. However, Rajpoot et
al. (2019) concluded that the adjustment of rice
planting late is the most practical way to inhibit
rice stem borer (Scirpophaga incertulas Walker)
infestation, as well as release of insect-resistant
rice varieties.

Tetarwal et al (2014) indicated that stem
borers are globally controlled by insecticides,
and about 50% of all insecticides applied in rice
fields are directed to rice stem borer control. In
general, both insecticides and biological control
are difficult to adopt against rice stem borers
because the insect larvae live mostly inside rice
stems, and the adult activity in nocturnal.
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One of the major tasks of rice breeders in
producing new cultivars that resist, even
partially, the attacks of stem borers. Thus, the
breeders emphasize selection for insect resistant
rice varieties (Khan 2005). This strategy is in
line with evaluation of the 21 rice genotypes to
rice stem borer in Egypt. We found that several
evaluated genotypes were resistant or moderately
resistant to the borer. This approach is more
practical than applying insecticides.
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