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ABSTRACT

Two field experiments were conducted at the Experimental Farm of Sakha Agricultural Research
Station, Kafr EL Sheikh, Egypt during 2018 and 2019 rice growing seasons, to study the effect of three sowing
dates viz; April 20", May 5" and May 20™, three seedling ages namely; 20, 30 and 40 days and male rows
direction; one and two directions on out crossing of hybrid rice seed production of the CMS line IR69625A
crossed by the male line Giza 178R. Split-split plot design with three replications was used. The main plots
were devoted to the sowing dates, while the seedling ages were arranged in the sub plots and male rows
direction were arranged in the sub-sub plots. The results showed that the interaction between sowing dates and
seedling ages had a significant effect on number of days to 50% heading, plant height (cm), panicle length (cm)
and panicle exertion (%), however, these traits didn't significantly affected by male rows direction. On the
other hand, panicle weight (g), number of filled grains panicle, seed set (%), harvest index (%) and seed yield
(t hal) were significantly affected by sowing dates, seedling ages and male rows direction. The interactions
among sowing dates, seedling ages and male rows direction had highly significant effect on seed yield. The
highest values of seed yields were obtained when rice plants were sowing on April, 20 with seedling age 20

days in two rows direction during 2018 and 2019 seasons.
Keywords: Hybrid, Rice, (CMS), Sowing dates, seed set.

INTRODUCTION

In Egypt, the average yield of rice increased due to
high yielding rice varieties in the 1990 and the use of
hetorosis, which increased rice production by 25-30 per cent
to meet the needs of the growing population. It seems hard
given last season's small difference between yield potential
and real yield (10.5 t ha). The use of heterosis in hybrid rice,
which appears to be a practical approach for Egypt, is one of
the available technologies for increasing yields above the
current ceiling (Bastawisi et al., 1998).

In Egypt, the annual rice-cropped area is nearly one-
fifth of the total area. According to statistics from the
Ministry of Agriculture during 2008, cytoplasmic male
sterile (CMS) lines are used to develop the popular three-line
system (Bastawisi et al., 2002).

Seed yields in China have reached 2.5-2.7 t ha* and
approximately 1-1.5 t ha? outside of China in commercial
seed production sites (Virmani, 2003). Zaman et al. (2002)
observed that some of the important components of seed
production package, which need optimization, are sowing
date, isolation distance, parental lines synchronization,
planting pattern, ideal row ratios, ideal row directions, proper
dose of applied GAz and plant density. Up to date, farmers
are used to cultivate different local varieties or inbred
particularly in the unfavorable conditions across the country,
many of these rice varieties cannot perform well under stress
conditions. Therefore, it is very important for plant breeder
to have an information about yield contributing parameters
for development of hybrid rice varieties which increased
yield potential. Significant losses in seed set percentage were
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observed due to high temperature ensuring the role of
optimum sowing date.

Recently, climate changeability is considered to be
one of the main factors for annual crop variability and
productivity in all ecosystems. Temperature and daytime
duration may also have influenced crop growth and
development as well as yield response of different varieties
to different environments. Modifying sowing dates has a
direct effect on both the picture and thermo cycle and thus
has a significant influence on the production of dry matter
partitioning (Patel et al., 2013).

Since the planting date has an impact on the genetic
output of rice in the use of environmental resources,
choosing the correct planting date is of great importance for
optimum rice productivity (Rahman et al., 2010). As a factor
influencing the vyield-related properties of rice, the
environmental condition differs at various planting dates.
Rudall (1994) is well documented on the relationship
between the environmental condition and yield-related plant
properties.

To achieve maximum paddy yield, planting at the
optimal time is required. Owing to crop sterility and lower
number of successful tillers (Nazir, 1994), very early or very
late planting caused yield losses. Optimum sowing date
ensures that vegetative growth occurs in a time of high solar
radiation levels and satisfactory temperature, and ensures
that grain filling occurs during water, while maintaining
sound in our climate. In addition, the abundant use of
fertilizers has a residual effect on soil and the environment
(Farrell et al., 2003).


http://www.jssae.mans.edu.eg/
http://www.jssae.journals.ekb.eg/

Hamad, H. Sh. and S. M. Bassiouni

Variety is the main factor in achieving higher yields
of rice, depending on variations in genotypic background,
input requirements and prevailing ecological conditions
throughout the growing season (BRRI, 2003). Sowing time
for highly productive rice generally depends on life span,
photoperiod sensitivity, temperature, rainfall and other
environmental factors.

Under Egyptian conditions, both day length and
average temperature have significant effects on rice yield
during the various growth stages. Therefore the planting date
plays an important role in Egypt's rice production (RRTC,
2002). Delaying planting date decreased chlorophyll content,
indexing of the leaf area and production of dry matter.
Furthermore, delaying the planting date by two-four weeks
considerably reduced the period from planting to flowering
(EI-Khoby, 2004).

The purpose of this investigation was to research the
impact of sowing dates, seedling ages and direction of male
rows and their interaction on growth characteristics and yield
components on production of hybrid rice seeds.

MATERIALS AND METHODS
Two field experiments were conducted at the Farm

of Sakha Agricultural Research Station, Egypt, during 2018
and 2019 rice summer seasons. The study includes three

sowing dates (April 20", May 5" and May 20", three
seedling ages (20, 30 and 40 days) and male rows direction
(one and two directions). The used parents were CMS line
IR69625A crossed by the male line Giza 178R. A split split-
plot design with three replications was used. The main plots
were devoted to sowing dates, while seedling ages were
arranged in the sub plots and male rows direction were
arranged in the sub-sub plots. Isolation space of 100 m was
considered for CMS seed production. Moreover, the
experimental field was surrounded by an additional 20 rows
of R lines to avoid any possibility of cross pollination. Rice
seeds at the rate of 20 kg ha (15 kg from the CMS Line
IR69625A and 5 Kg from the male Line ( Giza 178 R) were
soaked in fresh water for 24 hours, then drained and
incubated for 48 hours to hasten early germination. The
nursery seedbed was well ploughed and dry leveled.
Phosphorous fertilizer was added in the form of single super
phosphate (15.5% P,Os) at the rate of 240 kg ha? before
tillage. Nitrogen in the form of urea (46% N) at the rate of
165 kg N ha'! was added. Zinc sulphate ( 22 % Zn) at the
rate of 25 kg ha' was added after puddling and before
planting. Soil chemical properties of the experiment sites are
presented in Table (1).

Table 1. Soil chemical properties of experimental sites during 2018 and 2019 seasons during 2018 and 2019 seasons.

Cations and anions meq L (soil paste)

season pH Ecdsm?! OM% N% Pppm Ca? Mg? K' Na* HCO® CI SO4?
2018 8.09 2.74 1.56 0.063 1211 965 538 142 1281 8.30 1785 315
2019 8.12 2.55 1.59 0.066 11.92 941 452 148 1240 7.80 1700 312

The CMS line IR69625A (female parent) was sown
six days earlier than the male parent Giza 178 R. To get a
proper synchronization of flowering, R and A line were
transplanted by 2 seedlings hill'. Row direction was
perpendicular to wind direction. The row spacing maintained
for R-R, R-A and A-A lines were 20, 30, and 15 cm,
respectively. Hill spacing for both R and A lines were
maintained at 15 cm. Every main plot was isolated by plastic
barrier (2.5m height) to avoid any pollen grain movement
from treatment to another. Using knapsack sprayer for every
plot. 300g ha of GAs were add to CMS line in two times;
first spray (40 % of GAs) when A and R line was at 15-20 %
heading and the second spray (60 % of GAsz ) was applied
when A and R line was at 35-40 % heading, which, (five
days after heading). Spray was dissolved in a small amount
of ethanol alcohol (70 %) and then it mixed with 50 litters of
water, according to Prabagaran and Ponnuswamy (1997).
Supplementary pollination was done by shaking the pollen
parents (R line) with bamboo sticks. This operation was
done 2-3 times in between 9.5 am to 12.30 noon for a period
of 10 days. The crop was harvested when 80 % of the grains
became golden yellow in color. Grains were sun-dried and
adjusted at 14% moisture content to estimate grain yield.

Data in Table 2 showed that the characteristics of
cytoplasmic male sterile (CMS) line which was used in
current trail.

Data were collected as following; days to heading,
plant height (cm), panicle length (cm), panicle exertion (%),
panicle weight (g), seed set (%), number of filled grains
panicle, seed yield (t ha), and harvest index (%).

Table 2. Characteristics of cytoplasmic male sterile
(CMS) line used for the experiment.

CMS characteristics

IR 69625A Wild abortive (WA) CMS line
Origin IRRI

Days to 50 % heading 105 day

Plant height 102 cm

Grain shape medium grain

Panicle exertion percentage was estimated according

to the following formula:
Panicle exsertion % = (Exerted panicle length cm + Panicle length cm) x
100

Seed set percentage was calculated according to the

following formula:

Seed set % = (Number of filled grains panicle? + Total spikelet number
panicle?) x 100

The data were collected according to Standard
Evaluation System of IRRI (2014) for all the studied
characters. All cultural practices were practiced as
recommended. The data were analyzed following the
ANOVA technique according to Gomez and Gomez (1984)
and the mean differences were compared by the Duncan’s
Multiple Range Test (Duncan, 1955) using a statistical
computer package of COSTAT.

The appropriate environment conditions of
temperature, humidity and wind speed from April 10" to 30
Sept 2018 and 2019 seasons for the experimental sites
(Latitude: 31 05' 12", Longitude: 30 56' 49"), which affected
on the different growth and yield characteristics were shown
in Table 3.
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Table 3. Average of maximum and minimum wind velocity, relative humidity and air temperature every ten days from

April to September during 2018 and 2019 seasons.

- . RH% Air Temperature

Date Wind Velocity k24 hr T30PM 730AM Min Max

2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
10 April 93.8 89.3 54 44 81.8 82 13.29 18.79 25.31 30.2
20 April 873 909 49 429 795 86.7 18 16.17 252 28.89
30 April 105.9 81.1 425 38.6 736 76 15.4 20.89 27.53 31.01
Mean 95.7 87.1 485 418 783 816 137 18.62 2564 3003
10 May 105.2 94.6 475 46.9 80.3 76 17.27 20.98 29.15 28.8
20 May 1245 9.2 446 415 792 65.6 18.38 24.36 3032 3253
30 May 114 100.1 46.3 48.9 725 714 20.71 22.93 311 29.72
Mean 1146 97 46.1 458 773 71 18.79 2281 30.19 30.4
10 June 99.3 91.2 50.6 435 79.1 67.3 20.19 26.7 30.03 334
20 June 1039 1304 523 443 80.2 76 22,05 255 3145 331
30 June 113.3 116.8 50.7 52.1 77 839 21.98 26.8 31.09 34.2
Mean 1053 1128 51.2 466 7838 75.7 214 263 30.85 336
10 July 114.1 109.9 535 575 82.8 834 21.8 26.5 313 339
20 July 90.1 99.1 57.6 54.2 88.4 83 22 25.9 334 33.7
30 July 87.6 1074 51.8 58.6 874 81.7 233 26 343 329
Mean 97.3 1055 54.3 56.8 85.2 82.7 224 26.1 33 33.7
10 Aug. 84.6 87.9 525 57.6 835 84.8 26.2 26.2 359 343
20 Aug. 93.2 93 51.6 56.8 81.6 83.1 255 26.3 355 33
30 Aug. 95.9 97.6 51.1 54.4 86.4 85 233 255 339 339
Mean 91.2 92.8 51.7 56.3 83.8 84.3 25 26 35.1 33.6
10 Sep. 84.6 86.8 525 53.7 835 85.4 26.2 24.3 359 33.27
20 Sep. 93.2 94.2 51.6 51.3 81.6 82.6 255 24.93 355 33.42
30 Sep. 95.9 104.3 51.1 50.3 86.4 814 233 23.63 339 31.09
Mean 91.2 95.1 51.7 51.8 83.8 83.1 25 24.3 35.1 32.6

RESULTS AND DISCUSSION

Effect of sowing dates, seedling ages and male rows
direction as well as their interaction on days to heading at
50%, plant height, panicle length and panicle exertion
characters are given in Table 4.

Effect of sowing dates:

The effect of sowing dates had significant effected on
days to heading at 50%, plant height, panicle length and panicle
exertion in both seasons. The sowing date of April 20th gave
the longest duration of heading date (111.06 and 111.64 days),
the tallest plants (111.12 and 113.43 cm), the longest panicles
(23.99 and 24.26 cm) and the highest value of panicle exertion
(57.5and 58.79 %) during 2018 and 2019 seasons, respectively.
On the other hand, the sowing date of May 20th gave the
shortest duration of heading date (104.87 and 104.86 days), the
shortest plants (97.74 and 100.40 c¢m), the shortest panicle
length (22.17 and 22.34 cm) and the lowest value of panicle
exertion (50.51 and 51.06 %) in 2018 and 2019 seasons,
respectively. When photosensitive varieties are transplanted
very early, their vegetative growth has increased, resulting in
increased plant height and leaf growth. Such variety is sensitive
to lodging when transplanted early, due to increased plant
height, as a consequence the yield of grain from such a crop is
significantly reduced. On the other hand, when planting was
later beyond the optimum time, the progress of grain is very
meager, resulting in more developed grains and eventually a
drastic decrease in grain yield (Reddy et al., 2006). It will also
shorten rice vegetative phase by delaying the sowing date
beyond the first of June. A shorter vegetative period means less
carbohydrate and mineral accumulation in the various plant
organs which will in turn be translated into panicle. Therefore
low yields are expected. Similar conclusion was previously
drawn by Nahar et al. (2009). These results are in agreement
with those reported by Zhu et al. (1998). Similar results were
also found by Bastawisi et al. (1998) and Sridhar et al. (2002).
Also, Hamad (2017) studied the effect of sowing dates and
wind direction for Cytoplasmic Male Sterility (A) lines on seed
production of hybrid rice and he came to same results.

Effect of seedling ages:

The various studied of seedling ages had a significant
effect on days to heading at 50%, plant height, panicle length
and panicle exertion in both seasons, (Table 3). The seedling
age of 40 days old gave the longest days to heading at 50% (
11191 and 112.01 days). While, the seedling age 20 days
produced the tallest plants (109.06 and 111.38 cm), the longest
panicles (23.34 and 23.54 cm), the highest mean of panicle
exertion (55.36 and 56.43 %) in 2018 and 2019 seasons,
respectively. But, the seedling age 20 days old produced the
shortest days to heading at 50% (103.90 and 105.24 days).
While, the seedling age 40 days old recorded the shortest plants
(102.14 and 105.09 cm), the shortest panicle length (22.80 and
23.08 cm), the lowest mean of panicle exertion (52.60 and
53.66 %) in 2018 and 2019 seasons, respectively. These results
are in agreement with those reported by Bastawisi et al. (1998)
and Zhu et al. (1998).

Effect of male rows direction:

The effect of male rows direction on days to 50%
heading, plant height, panicle length and panicle exertion was
not significant during 2018 and 2019 seasons, (Table 4).
Interaction effect:

The interaction was not significant for days to 50%
heading, plant height, panicle length and panicle exertion,
except that, the interaction effect between sowing dates and
seedling ages was high significantly for these traits in the first
and second seasons.

The results in Table 5 indicated that the interaction
between the sowing dates and seedling ages had a significant
effect on days to heading at 50%, plant height, panicle length
and panicle exertion during both seasons. The sowing date
April 20" with the seedling age 40 days produced the highest
values of heading date (115.33 and 115.41 days) in 2018 and
2019 seasons, respectively. While, the sowing date April 20®
under the seedling age 20 days produced the highest values of
plant height (114.35 and 116.36 cm), panicle length (24.38
and 24.54 cm) and panicle exertion (58.61 and 59.32 %) in
2018 and 2019 seasons, respectively. While, the sowing date
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May 20" with the seedling age 20 days produced short
duration of days to heading at 50% (100.23 and 102.10
days). On the other hand, the sowing date of May 20" with
the seedling age 40 days produced the lowest values of plant
height (95.42 and 97.37 cm), panicle length (22.06 and 22.16

cm) and panicle exertion (48.56 and 48.82 %) in 2018 and
2019 seasons, respectively. Similar results were also found by
Biradarpatil and Shekhargouda (2006). Also these results are
in agreement with Waghmode et al. (2008).

Table 4. Effect of sowing dates, seedling ages, male rows direction and their interactions on plant characteristics during

2018 and 2019 seasons.

Main effect and Days to heading at 50 % Plant height (cm) Panicle length (cm) Panicle exertion (%6)

interaction 2018 2019 2018 2019 2018 2019 2018 2019
Sowing dates (S)

April 20" 111.06a 11164a 111.12a 113.43a 23.99a 24.26a 57.73a 58.79a

May 5 107.92b 10891b  108.14b  110.70b 23.03b 23.25h 54.17b 55.32b

May 20" 104.87c 104.86¢ 97.74c  100.40c 22.17c 22.34c 50.51¢c 51.06¢

F_test ** ** *%x *%* *%x ** ** **
Seedling ages (G)

20 days 103.90c 105.24c 109.06a 111.38a 23.34a 23.54a 55.36a 56.43a

30 days 108.03b 108.16b  105.84b  108.06b 23.09b 23.24b 54.44h 55.09b

40 days 111.91a 112.01a  102.14c  105.09c 22.80c 23.08¢c 52.6¢ 53.66¢

F_test ** ** ** ** ** ** ** **
male direction (R)

One direction 107.94 108.46 105.68 108.28 23.08 23.29 54.14 55.06

Two directions 107.95 108.48 105.64 108.23 2307 23.26 54.12 55.01

F-test NS NS NS NS NS NS NS NS

Interaction

S X G *% ** ** ** ** ** ** **

SxR NS NS NS NS NS NS NS NS

GxR NS NS NS NS NS NS NS NS

SxGxR NS NS NS NS NS NS NS NS

** High significant at the 1%6 level of probability, NS: not significant.

Table 5. Effect of interaction between sowing dates and seedling ages on panicle characteristics and yield for CMS line

during 2018 and 2019 seasons.

Sowing Seedling Days to heading at 50 % Plant height (cm) Panicle length (cm) Panicle exertion (%)
dates Ages 2018 2019 2018 2019 2018 2019 2018 2019
20 days 107.32f 108.28e 114.35a 116.36a 24.38a 24.54a 58.61a 59.32a
April 20" 30 days 110.53c 11125¢c  11151c  11350c 24.06b 24.19b 58.40b  59.03b
40 days 115.33a 11541a 107.1e 110.42d 23.54c 24.05¢c 56.19c 58.03c
20 days 104.17h 105.34f 112.54b 114.31b 23.21d 23.56d 55.30d 56.81d
May 5 30 days 108.32¢ 109.06d  108.47d 11031d 23.05e 23.19% 54.15¢e 55.05e
40 days 111.28b 112.34b 103.38f 107.4% 22.81f 23.03f 53.05f 54.12f
20 days 100.23i 102.10h 100.26g 103.48f 22429 22.54g 52.18g 53.169
May 201 30 days 105.25g 104.18g 97.56h 100.38g 22.18h 22.32h 50.78h  51.18h
40 days 109.14d 108.31e 95.42i 97.37h 22.06h 22.16i 48.56i 48.82i

Effect of sowing dates, seedling ages, male rows
direction and their interactions on panicle weight, seed set,
number of filled grains panicle™, harvest index and seed yield
characters are given in Table 6.

Effect sowing dates:

The tested sowing dates had high significant effect on
panicle weight, seed set, number of filled grains panicle?,
harvest index and seed yield during 2018 and 2019 seasons.
The early sowing date of April 20" produced the highest
values of panicle weight (2.77 and 2.99 g), seed set (34.63
and 35.23 %), number of filled grains panicle® (49.68 and
51.91), harvest index % (19.09 and 19.94) and seed yield
(2304 and 2372 t hal) in 2018 and 2019 seasons,
respectively. By contrast, the sowing date May, 20 produced
the lowest values of panicle weight (2.03 and 2.05 g), seed set
(29.39 and 30.01 %), number of filled grains panicle™ (38.29
and 39.98), harvest index (16.02 and 16.71 % ) and seed yield
(1.312 and 1.359 t ha! ) in both seasons, respectively. Similar
results were also found by Abdel-Hafez et al. (2005). they
studied the effect of sowing date and growth regulators on
rice hybrid seed quality and seedling characters.

Effect of seedling ages:

The effect of seedling ages had high significant effect

on panicle weight, seed set, number of filled grains panicle™,

harvest index and seed yield in both seasons (Table 6). The
seedling age of 20 days gave the highest values of panicle
weight (2.72 and 2.81g), seed set percentage (33.47 and
34.01 %), number of filled grains panicle™* (48.01 and 50.17),
harvest index (18.60 and 19.55 %) and seed yield (2.012 and
2.115 thal) in the first and the second seasons, respectively.
While, the seedling age of 40 days produced the lowest
values of panicle weight (2.15 and 2.23 g), seed set (30.45
and 31.19 %), number of filled grains panicle? (39.89 and
41.69) and seed yield (1.602 and 1.808 t ha ) in both seasons,
respectively. Faghani et al. (2011) found that the significant
effect of seedling age on tillering pattern, maximum tillers
hill™? (16.3) were recorded by transplanting 25 days old
seedlings while 35 days old seedlings gave minimum tillers
hill™? (15.3). On the other side, Molla (2002) found that,
twenty-eight days old seedling produced more tillers, panicles
m-2 and grain yield than 21- day's old seedling.

Effect of male rows direction:

The effect of male rows direction on panicle weight,
seed set, number of filled grains panicle™, harvest index and seed
yield was high significant in 2018 and 2019 seasons, (Table 6).
The two mal rows direction recorded the highest values of
panicle weight (2.77 and 2.87 g), seed set percentage (33.46 and
34.03 %), number of filled grains panicle? (46.19 and 48.19
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panicle™®), harvest index (18.03 and 18.90 %) and seed yield
(2.056 and 2.123 t ha! ) in 2018 and 2019 seasons, respectively.
While, the one direction of male parent produced the lowest
values of panicle weight (2.16 and 2.17 g), seed set (30.90 and
31.45 %), number of filled grains panicle® (42.52 and 44.25
panicle?), harvest index (17.19 and 17.82) and seed yield (1.615

and 1.887 t hal) in both seasons, respectively. The results are in
agreement with those reported by Selim et al. (2018).
Interaction effect:

The interaction had high significant effect on panicle
weight, seed set, number of filled grains panicle?, harvest
index and seed yield in both seasons.

Table 6. Effect of sowing dates, seedling ages, male rows direction and their interactions on Panicle characteristics

during 2018 and 2019 seasons.

Maineffectand _ Panicle weight (g) Seed set (%) Filled grains panicle*  Harvest index (%) Seed yield (t hah)

interaction 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
Sowing dates (S)

April 20" 2.77a 2.99a 34.63a 3523a 49.68a 51.91a 19.09a 19.94a 2.304a 2.372a

May 5 2.59 2.53b 3253b  32.98b 45.07b 46.78b 17.71b  1843b 1.890b 2.283b

May 20 2.03c 2.05¢c 29.39c  30.01c 38.29¢ 39.98c 16.02c  16.71c 1.312c 1.359¢
Seedling ages (G)

20 days 2.72a 2.8la 3347a 34.01la 48.01a 50.17a 18.60a  19.55a 2.012a 2.115a

30 days 2.53b 2.53b 3244b  33.02b 45.15b 46.82b 1791b  18.56b 1.893b 2.093b

40 days 2.15¢ 2.23c 3045¢c  31.19c 39.89¢ 41.69c 16.31c  16.97c 1.602c 1.808c

male direction (R)
One direction 2.16b 2.17b 30.90b  31.45b 42.52h 44.25h 17.19b 17.82b 1.615b 1.887b
Two directions 2.77a 2.87a 3346a 34.03a 46.19 48.19a 18.03a  18.90a 2.056a 2.123a
** ** ** ** ** ** ** ** **k **k

F-test
Interaction
S X G ** ** ** **
S X R ** ** ** **
G X R ** ** ** **
S X G X R ** ** ** **

** *% *% **% **% **
** ** ** ** ** **
** *% *% **% **% **
** ** ** ** ** **

** High significant at the 1%6 level of probability.

The results in Table 7 showed that the interaction
between sowing dates and seedling ages had significant effect
on panicle weight, seed set, number of filled grains panicle?,
harvest index and seed yield in the first and second seasons.
The sowing date of April 20" with seedling age of 20 days
produced the highest values of panicle weight (2.98 and 3.37
g), seed set (35.43 and 36.20 %), number of filled grains
panicle® (54.50 and 57.79 panicle) , harvest index (20.99
and 22.13 %) and seed yield (2.492 and 2.609 t ha ) in both

seasons, respectively. While, the sowing date of May 20"
with seedling age of 40 days produced the lowest values of
panicle weight (1.52 and 1.66 g), seed set (26.47 and 27.43
%), number of filled grains panicle? (30.74 and 32.33
panicle®), harvest index (13.94 and 17.58 %) and seed yield
(1.232 and 1.268 t ha') in 2018 and 2019 seasons,
respectively. Abo Youssef and Draz (2004) studied the effect
of sowing date on productivity of hybrid rice seeds under
Egyptian conditions.

Table 7. Effect of interaction between sowing dates and seedling ages on panicle characteristics and yield during 2018

and 2019 seasons.

Sowing Seedling _ Panicle weight (g) Seed set (%0)

Filled grains panicle* Harvestindex (%)  Seed yield (t ha)

dates Ages 2018 2019 2018 2019

2018 2019 2018 2019 2018 2019

20 days 2.98a 337a  3543a  36.20a
April 20" 30 days 2.83b 303b  3436b  34.99%
40 days 25le 259c  3410c  34.48c

54.50a 57.79a  2099a 22.13a 2492a  2.609a
48.13b 4933b  1844b  19.10b 2403b  2.443c
46.42c 48.59¢ 17.86c  18.59d 2018d  2.064f

20 days 2.79c 2.59c 3327d  33.76d
May 5 30 days 2.55d 2.56¢ 32.95¢  3354e
40 days 244F 243d 31.36g  31.65¢g

46.59c 48.01e 17.42d 1849 2.140c  2.205d
46.11d 48.19d 1856b  19.04c 1975d  2.555b
42.52f 44.159 17.15d  17.759 1.557e  2.091e

20 days 2.41f 248c 3L7f 32.09f
May 20" 30 days 2.91g 2.00e 30.02h  30.52h
40 days 152h 1.66f 26.47i 27.43i

42.95e 44.68f 17.39d  18.01f 1.405f 14649
41.20g 42.94h 16.73e  17.53h 1300g  1.346h
30.74h 32.33i 13.94f  17.58i 1232h  1.268i

The results in Table 8 showed that the interaction
between the sowing dates and male rows direction had
significant effect on panicle weight, seed set, number of filled
grains panicle, harvest index and seed yield in 2018 and
2019 seasons. The sowing date of April 20" with two
directions of male parent rows produced the highest values of
panicle weight (3.05 and 3.41 g), seed set (36.57 and 37.10
%), number of filled grains panicle® (51.80 and 54.65),
harvest index (19.63 and 20.85 5) and seed yield (2.586 and
2.668 t ha') in both seasons. Meanwhile, the sowing date of
May 20" with one direction of male parent produced the
lowest values of panicle weight (1.73 and 1.70 g), seed set
(28.85 and 29.57), number of filled grains panicle? (36.89
and 38.85), harvest index (15.98 and 16.64 %) and seed yield

6

(1.241 and 1.302 t hal) during 2018 and 2019 seasons,
respectively. Similar results were also found by Zaman et al.
(2002). Also, Abo Youssef et al. (2005) came to similar
results.

The results in Table 9 showed that the interaction
between the seedling ages and male rows direction had a
significant effect on panicle weight, seed set, number of filled
grains panicle?, harvest index and seed yield in both seasons.
The seedling age of 20 days under two mal rows directions
produced the highest values of panicle weight (2.97 and 3.22
g), seed set (35.07 and 35.65 %), number of filled grains
panicle? (50.54 and 53.19 panicle? ), harvest index (19.06 and
20.11 %) and seed yield (2.266 and 2.361 t ha' ) in both
seasons, respectively. While, the seedling age of 40 days with
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one directions produced the lowest values of panicle weight
(1.81 and1.87 g), seed set (29.80 and 30.64 %), number of
filled grains panicle (39.04 and 41.11), harvest index (16.20

and 16.75 %) and seed yield (1.480 and 1.505 t ha) during
2018 and 2019 seasons, respectively. Similar results were also
found by Akram et al. (2007).

Table 8. Effect of interaction between sowing dates and male rows direction on panicle characteristics and yield during

2018 and 2019 seasons.
Sowing Male Panicle weight (g) Seed set (%0) Filled grains panicle Harvestindex (%) Seed yield (t ha!)
dates direction 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
April 200 One direction 2.49c 2.58¢c 32.69c  33.36c 47.05¢c 48.80c 18.39b 19.01c 2.023c 2.284b
Two directions  3.05a 3.41a 36.57a 37.10a  51.80a 54.65a 19.63a 20.85a 2586a 2.668a
May 5t One direction 2.27e 2.22¢e 31.17d 3142d  43.08d 44.76d 17.03c 17.75d 1579d  2.075c
Two directions  2.91b 2.83b 33.88b 3454b  47.56b 49.16b 1856b 19.10b 2.202b  2.283b
May 20 One direction 1.73f 1.70f 28.85f 2957f  36.89f 38.85f 15.98d 16.64f 1.241f  1.302e
Two directions  2.34d 2.39d 29.94e 30.45e  39.69% 41.12e 16.06d 16.74e 1382 1.416d

Table 9. Effect of interaction between seedling ages and male rows direction on panicle characteristics and yield during

2018 and 2019 seasons.
Seedling Male Panicle weight (g) Seed set (%0) Filled grain panicle™ Harvest index (%) Seed yield (t ha?)
ages direction 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
20 days Onedirection 2.47c 2.40d 31.86c  32.39%c 45.49¢c 47.13c 18.14c 1898c 1.758c  1.981c
Two directions  2.97a 3.22a 35.07a  35.65a 50.54a 53.19a 19.06a 20.11a 2.266a 2.36la
30 days Onedirection  2.20d 2.23e 31.05e 31.33e 43.02d 44.52d 17.13d 17.72d 1.606d 1.824e
Two directions  2.83 2.83b 33.84b 34.71b 47.27b 49.12h 1869b 19.39b 2.180b 2.248b
40 days Onedirection  1.8le 1.87f 20.80f  30.64f 39.04f 41.11f 16.20e  16.75f 1.480e  1.505f
Two directions  2.50c 2.58¢ 31.49d 31.73d 40.75e 42.27e 16.32e  17.20e 1.724c  1.856d

The results in Table 10 showed that the interaction
among the sowing dates , the seedling ages and male rows
direction had a significant effect on panicle weight, seed set,
number of filled grains panicle™, harvest index and seed yield
in both seasons.

The results in Table 10 indicated that, the sowing dates
of April 20" with the 20 days seedling age under two mal rows
direction induced the highest values of panicle weight (3.14
and 3.85 @), seed set (37.60 and 38.24 %), number of filled
grain panicle (58.60 and 63.34 panicle ), harvest index (21.81

and 23.23 %) and seed yield (2.664 and 2.790 t ha' ) in 2018
and 2019 seasons, respectively. On the other hand, the sowing
dates May 20" with the seedling ages of 40 days and one
direction of male parent produced the lowest values of panicle
weight (1.36 and 1.30 ), seed set (25.39 and 26.05 %),
number of filled grains panicle? (32.26 and 30.29), harvest
index (13.43 and 14.09 %) and seed yield (1.225 and 1.218 t
ha! ) during 2018 and 2019 seasons, respectively. These results
are in agreement with those reported by Huang et al. (1998)
and EI-Mowafi et al. (2016).

Table 10. Effect of interaction among sowing dates, seedling ages and male rows direction on panicle characteristics

and yield during 2018 and 2019 seasons.

Sowing Seedling Male Panicle weight (g) Seed set (%)  Filled grains panicle® Harvest index (%) Seed yield (t ha®)
dates ages direction 2018 2019 2018 2019 2018 2019 2018 2019 2018 2019
20 days Onedirection 282 2.89cd 33.26f 34.16e  47.32 49.02f 17.81de 21.04b 2230d 2.600d

April Twodirections 3142  385a 37.60a 3824a  58.60a 6334a 218la 2323a 2664a 2.790a
ooh 30 days Onedirection ~ 261f 265e 3251g 32.84i 45.699 47231 17.59def 18.02i 1.807f 22759
Two directions 3.04b  341b 36.21b 37.15b  50.41b 5224b 20.17b 20.26c 2.640a 2.700b

40 days Onedirection  2.03i 221fgh 32.30h 33.07h  45.62g 47.16ij 17.52def 18.02i 1.730fg 2.063h
Twodirections 2.98c  2.97c  35.9c 35.9c 49.48c 51.27c  20.06b 20.18d 2.550b  2.655c

20 days Onedirection  2.60f 226fg 32.19i 3235  45.52g 4701) 17.25efg 18.28h 1.655g  1.854i
Twodirections 2.97c 2.92cd 34.34d 35.16d  48.07d 5024d 19.08c 19.15e 2220d 2.510e

May 5 30da Onedirection 2.18h  231f 31.76) 31.87k 44.24 46.14k 16.99fgh 17.74k 1.550h  1.755j
¥ Twodirections 293d 28lcd 34.14e 3521d  47.40d 49.35¢ 18.01d 18.71f 240lc  2.496e

40 days Onedirection  2.04i 2.10ghi 29.55m 30.04n  40.27i 4214m 16.77gh 17.16n 1.485hi  1.687

Two directions  2.84e  2.75de 33.17f 3326g  45.78g 47.30%h 17.78de 18.34gh 2.043e  2.310f

20 days One direction 2i 2.06hi 30.13I 30.65m  39.34j 41.12n  1651h 17641 1375i  1.520I

Ma Twodirections 2.82e 291cd 33.27f 3353f  46.77f 47849 17.05fgh 18.39g 1.45%hi 1.411m
20“1y 30 da Onedirection 1.83] 174 28.87n 29.270  38.16k 40040 16.95fgh 17.32m 1.288jk 1.408m
S Two directions 254g 226fg 3116k 31.761  44.13h 45841 17.70de 17.81j 1325}k 1.2810

40days Onedirection 1361 130k 2539 26.05q  32.26l 30299 1343] 14.09 12251 1.218p
Twodirections  1.67k  2.02i 27550 28.8p  29.22m 3437p 14451 15060 1.275kl  1.318n

CONCLUSION Abo Youssef, M. I. and A. E. Draz (2004). The effect of

From going discussion, early sowing date at April
20" combined with young rice seedling of 20 days along two
mal rows direction is recommended to get high yield of
hybrid rice seed production under Egyptian conditions

REFERENCES

Abdel-Hafez, A. G., M. |. Abo Youssef, E. E. EI-Sharef and H.
S. Hamad (2005). Effect of sowing date and growth
requlators on rice hybrid seed quality and seedling
characters. Eleventh Conference of Agronomy, Agron.
Dept., Fac. Agric., Assiut Univ., (15-16): 223-233.

sowing date on productivity of hybrid rice seeds under
Egyptian conditions. The Plant Breeding Alexandria
conf., 25-27 Sep. 2004.

Abo Youssef, M. I, A. E. Draz, A. O. Bastawisi, H. F. El-
Mowafi and N. T. Hoan (2005). Preliminary studies on
hybrid rice seed production technology in Egypt. J.
Agric. Res., 83 (5A).

Akram, H. M., A. A. Nadeem and M. A. Igbal (2007). Yield
and Yield components of rice varieties as affected by
transplanting dates. J. of Agric. Res., 45(2), 105-111.

666



J. of Plant Production, Mansoura Univ., VVol. 11 (7) July, 2020

Bastawisi, A. O., H. F. EI-Mowafi, M. I. Abo Youssef, A. E.
Draz, I. R. Aidy, M. A. Maximos and A.T. Badawi
(2002). Advances in hybrid rice research and
development in the tropics. Proceedings of the 4"
International Symposium on Hybrid Rice. Hanoi,
Vietnam, 14-17 May: 257-264.

Bastawisi, A. O,, L R. Aidy, H.F. EI-Mowafy and M.A.
Maximos (1998). Research and development for hybrid
rice technology in Egypt. In Advances of hybrid rice
technology. Proceedings of the 3 International
Symposium, 14-16 Nov. Hyderabad, India. Manila
(Philippines) 367- 372.

Biradarpatil, N. K and M. Shekhargouda (2006). Cost—effective
techniques for enhancing seed yield and quality of
hybrid rice. Karantaka J. Agric. Sci., 19 (2): 291-297.

BRRI, (2003). Annual Internal Review, held on 19-23 October
(2003). Grain Quality and Nutrition Division.
Bangladesh Rice Research Institute. pp. 1-20.

Duncan, B. D. (1955). Multiple range and multiple F. test.
Biometrics, 11:1- 42.

El-Khoby, W. M. (2004). Study the effect of some cultural
practices on rice crop. Ph. D. Thesis, Fac. Agric. Kafr
El-sheikh, Tanta. Univ.

El-Mowafi, H. F., A. A. El Gammaal, E. F. A. Arafatand W. A.
A. Abd Elrahman (2016). Studies on hybrid rice seed
production for Egyptian cytoplasmic genetic male
sterile line Sakha 1A/B multiplication. J. Agric. Res.
Kafr EI-Sheikh Univ. J. Plant production, 42 (3).

Faghani, R, H. R. Mobasser. A. A. Dehpor and S.T.
Kochaksarai (2011). The effect of planting date and
seedling age on vyield and yield components of rice
(Oryza sativa L.) varieties in north of Iran. African J. of
Agric. Res., 6 : 2571-2575.

Farrell, T. C., S. Fukai and R. L. Williams (2003). Minimizing
cold damage during reproductive development among
temperate rice genotypes. 1. Avoiding low temperature
with the use of appropriate sowing time and
photoperiod-sensitive  varieties. CSIRO Publishing.
Collingwood. Australia.

Gomez, K. A. and A. A. Gomez (1984). Statistical Procedures
for Agricultural Research. 2nd Ed. John Wiley and
Sons, Inc. New York, USA.

Hamad, H. Sh. (2017). Out crossing of CMS line in hybrid rice
seed production as affected by sowing date and row
direction. Egypt. J. Plant Breed., 21 (5): 102-110.

Huang, P., K. Maruyania, H. L. Sharmaand S. S. Virmani (1998).

Advances in hybrid rice seed production technology.
New developments and prospects, IRRI. 67-70.

IRRI (2014). Standard Evaluation System for Rice, 3
International Rice Testing Program.

Molla, M.A.H. (2002). Influence of seedling ages and number
of seedlings on yield attributes and yields of hybrid rice
in the wet season .International Rice Research Notes. 26
(2): 73-74.

Nahar, K., H. Mirza and R. R. Majumder (2009). Effect of low
temperature stress in transplanted aman rice varieties
mediated by different transplanting dates. Acad. J. Plant
Sci., 2 (3): 132-138.

Nazir, M. S. (1994). Crop Production. (Ed.): E. Bashir and R.
Bantel. National Book Foundation, Islamabad. pp.252.

Patel, S. R,, S. Chandrawanshi and S. Bhelawe (2013). Heat unit
requirement of different rice varieties in Chhattisgarh
plain zones. J. Agro-meteorology (Special Issue) :1-3.

Prabagaran, S. R and A. S.  Ponnuswamy (1997).
Determination of ideal row ratio for hybrid rice seed
production. Madras Agr. |., 84:230-231.

Rahman, M. H., M. H. Ali, M. J. Hasan, M. U. Kulsum and M.
M. Khatun (2010). Qutcrossing rate in row ratio of
restorer and CMS lines for hybrid rice seed production.
Eco- friendly Agril. J. 3(5): 233-236

Reddy, K. L., M. K. Rovani, A. Wohlwill, A. Katzen and R.V.
Storti (2006). The Drosophila Par domain protein | gene,
Pdpl, is a regulator of larval growth, mitosis and
endoreplication. Dev. Biol., 289(1): 100-114.

RRTC, (2002). Rice in Egypt. Rice Research and Training Center,
Ministry of Agriculture and land Reclamation. 98-99.

Rudeall, P. (1994). Anatomy and systematic of Iridaceae. Bot. J.
Linn. Soc., 114 (1):1-21.

Selim, M. E., H. Sh. Hamad, M. A. A. El Sayed and E. A. Z. El
Shamey (2018). Studies on japonica hybrid rice seed
production under Egyptian conditions. Annals of Agric.
Sci., Moshtohor, 56 (3) : 653-660.

Sridhar, J., T. S. Bharaj, S.Jarugula and A. Rang (2002). Effect
of staggered sowing of restorer lines and doses of
gibberellic acid on seed production in hybrid rice. Crop
Improvement, 29 (1): 24-27.

Virmani, S. S. (2003). Advances in hybrid rice research and
development in the tropics. Hybrid rice for food security,
Poverty Alleviation, and Environmental Protection.
IRRI. P 7-20.

Waghmode, B. D., B. V. Ingale, V.V. Dalvi and A. P. Rewale
(2008) .Effect of seedling age on 50 percent flowering
of parental lines of sahyadri rice hybrid. J. of
Maharashtra Agric. Universities. 33(1):28-30.

Zaman, F. U., A. O. Bastawisi, A. E. Draz, H. F. EI-Mowafy
and M. I. Abo-Youssef (2002). Hybrid rice technology
in Egypt present status and future strategies. FAO
RRTC, I: 1-1 7 Zhej iang. Nongye Kexue, (3):129-130.

Zhu, Y. Y., X. H. Liang and L. Gao (1998). The yield effect of
spraying with water soluble GAs in hybrid rice seed
production. Zhejiang Nongye Kexue, 3: 129-130.

Cragd) SV o s Al o ) Jid ola) gl ) Jlasi g Aol 3l as) ga il

s pla iy g 2en A G

S Gagan o - Alial) Jualaal) &gy agra — A 3N iganl) S ja pae
e sa DG A 0 Aadl e gl (JS5 201952018 (amsse SIS jama - Gl S - i el )0 sl Aasa de ) Jar (s (8 2 2yl

DY) S Al o (s Ay anls el ) dseadll sl OV Qi elad s (2240 530 ;20‘)4“—)'&335“)1&“—“ Bl (420 535 5dd 20) 3l
) S I 8 (5 e Abial) wdall) n Ay il o2 (8 abiesall ssaal) (IS 178 0 e Ay gl dmd) YL ALl 5 (IREIB25A) e 32 s Ly K3 Aainll ALl gl
i 5 o de o il s of 3865 e Al il B Ay gl el T ol g Aiiall adall 8 i) el 5 At Sl ol 832 ) W ae) sa pada g i
ol e ygina |l 5 o caall 33 (S5 DA Jeel s de) )3l ael sar Fysinall Mo 515 5 alell 48 )5 202 (e A £ 55 Jme s A gl sl £ ) 5 %50
S5 J geana g danl) Qo 5 A 3 Aaliaal) o gonll e 38l Bpnsi 5 3D )35 50 IS AW Cilall e 5 ¢ a8 f a5l B el s By el el Y Ji
20 & Saall Al ) 3 daga die clacall o e al Jef cilas Cam Aol ) 31 s ga DS 33 seadll apmdl) QYT i ola) s DG e 5oty 3l ae) say By simall e ) 3
el OV i e 25220 e i <l S g 20 (35 Saall Ay 0 o A il 3 il (e gy 5 ) 84 sl dpmall Y1 i o 292 20 e il s oy

el o2 g sk it gl Y1 (548 (10 Mo s Jaxy kel (83 padll

667



