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ABSTRACT: Two field experiments were carried out at the experimental farm of Sakha
Agricultural Research Station, Kafr El-Sheikh Governorate, Egypt, during the two summer
seasons of 2009 and 2010. The field experiments were conducted fo study the effect of
seedling ages; row ratios and GA; application on yield and its components of hybrid rice.

The material under study included the parental lines of K17A (female line) and IR195 R (restorer
line) to produce F, hybrid seeds. A split split- plot design with three replications was used. The
main plot devoted to seedling ages while row ratios arranged in the sub- plots and the doses of
GA; were assigned in the sub-sub plots. Four doses of GAzi.e, 300 ; 350 ; 400 g/ha and the
control where the plants were sprayed with water in two sprayings. The highest values were
recorded for panicle length (cm), seed set (%), panicle weight (g), panicle exertion (%), harvest
index and grain yield with using seedling age of 20 days; 2R:8A row ratio and 400 g/ha GA;
and their first and second order interactions in both seasons. While, 1000-grain weight was
highly significant affected by using 20 days seedling age; 2:12 row ratio and zero g/ha GA ; both
and their first and second order interactions.
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INTRODUCTION

Rice (Oryza sativa,L.) is considered as
one of the most important cereal crops not
only in Egypt, but also in the world. The total
cultivated area of rice was about 0.6 million
ha, which produced 6.174.000 tons of
paddy rice with an average of 10.29 t/ha.
Researcher at RRTC (2008).

In Egypt, the averaged national yield
level of rice has to be increased by 25-30%
to meet the demands of the increasing
population, this seems to be difficult
considering the narrow gap between yield
potential and actual yield (9.6 t/ha) in 2004.
However, among available technologies to
increase yield above the present ceiling, is
the utilization of heterosis in hybrid rice,
which appears to be practical approach in
Egypt. (Bastawisi et al 1998).

Hybrid rice seed production is a
systematic, complex and demanding
approach compared with inbred seed
production. The most important step from
research for commercialization of hybrid rice

is seed production. The main objectives are
to determine the optimum doses of GAj;
application for the promising hybrids, identify
the best row ratio of male parent to that of
female parent in seed production plots and
the suitable age of seedling transplanting in
the permanent field which give the highest
yield.

MATERIALS AND METHOD

Two field experiments were carried out at
the experimental farm of Sakha Agricultural
Research Station, Khafr El-Sheikh
Governorate, Egypt, during the two
successive summer seasons of 2009 and
2010. The field experiments were conducted
to study the effect of seedling age, row ratio
and (GA3) application on yield and its
components of hybrid rice (K17A x IR195R).

The materials under study included the
parental line of K17 A (CMS Line) and
HR195R (restorer line) to produce F; hybrid
seeds under space and time isolation.
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A split split-plot design with three
replications was used. The main plot was
devoted to seedling ages while row ratios
arranged in the subplots and the doses of
GA; application were assigned in the sub-
subplots. The permanent field was identified
and well prepared. The sub-subplot size was
12 m? (3 x 4 m). The data were recorded for
panicle exertion percentage, panicle length
(cm), seed set percentage, panicle weight
(g), weight of 1000 grains, grain yield/ m?
(ton/ha) and harvest index.

Statistical analysis:

All data collected were subjected to the
analysis of variance according to Gomez
and Gomez (1984). All statistical analysis
was performed using analysis of variance
technique by means of “MSTAIC” computer
soft ware package. Treatment means were
computed by Duncan’s multiple range test
(Duncan, 1955)

RESULTS AND DISCUSSION

Results in Table (1) revealed the effect of
seedling ages, row ratios, GA; application
and their first and second order interactions
on yield and its components i.e., panicle
exertion (%), panicle length, seed set (%),
panicle weight, 1000-grain weight, grain
yield and harvest index (%) during the two
seasons of 2009 and 2010. The results
indicated that the three factors and their
interactions had highly significant effect on
all studied traits. The seedling age of 20
days had superiority over the other seedling
ages, where the significantly highest values
were obtained for all studied traits in both
seasons. The significantly highest values of
all studied traits were observed as a result of
2:8 rows ratio, except 1000-grain weight and
grain yield, where the row ratio of 2:12 was
significantly surpassed the other row ratios,
this was true during the two seasons.

Concerning the GAj application, it could
be observed that, the significantly highest
values of all studied traits were detected
when GA; added in the dose of 400 g/ha,
with one exception i.e., 1000-grain weight
where the control treatment showed the
highest values in both seasons. However,
the obtained results were in agreement with
those obtained by Lu ef al. (1999) indicated
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that vyield decrease with delay in
transplanting. For row ratio, Ramos ef
al.(2001) found that 2R:6A or 8A gave the
highest seed set (%) and highest grain yield,
while row ratio of 2R:12A gave the lowest
ones. Abo-Youssef (2003) found that the
row ratio 2:8 gave the highest values of
panicle exertion, panicle weight and seed
set. Akhter et al. (2007) reported that the
highest grain yield was recorded at the row
ratio of 2:10.

For GA; application, Abo-Yossef (2003)
reported that 200g GAs/ha gave the highest
values of panicle exertion, panicle weight,
seed set and grain yield (t/ha) and Abo-
Yossef et al. (2005) found that, 1000-grain
weight decreased with increasing the doses
of GA3, while the high doses increased seed
set percentage.

The results shown in Tables 2,3 and 4
indicated that, the seedling of 20 days old
when interacted with row ratio 2R:8A gave
significantly higher values of panicle
exertion, panicle length, panicle weight,
seed set and harvest index, while 1000-
grain weight and grain vyield recorded its
higher values a result of 20 days seedling
age x 2:12 row ratio interaction, these
results were true in both seasons.

The results listed in Tables 5, 6 and 7
pointed out that, the interaction of 20 days
seedling age x 400g GAjs/ha dose gave
significantly higher values of all studied trait,
in both seasons, except 1000-grain weight
where the trait in view gave the highest
values when 20 days seedling age was
interacted with the control treatment of GA3
in both seasons.

The results presented in Tables 8,9 and
10 indicated that, 2:8 row ratio x 400g
GAs/ha interaction gave significantly higher
values of all studied traits in both seasons,
except 1000-grain weight where the highest
values in both seasons were obtained a
results of the interaction between 2:12 row
ratio and the control treatment of GAs. While
grain yield (t/ha) gave its highest values in
both season a result of 2:12 row ratio x 400g
GAs/ha interaction.

The data shown in Tables 11-17
indicated the effect of the second order
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TABLE 1
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Table (2) : Panicle exsertion (%) and panicle length (cm) as affected by the interaction

between seedling age and row ratio during 2009 and 2010 seasons.

Seedling Row ratio Panicle exsertion (%) Panicle length(cm)
age 2009 2010 2009 2010
2:8 69.74a 70.47a 20.87a 21.03a
20days 2:10 67.15d 68.15d 19.05d 19.33d
2:12 63.93g 64.84h 17.33q 18.179g
2:8 68.97b 69.96b 20.15b 20.32b
25 days 2:10 66.36e 67.37e 18.16e 18.73e
2:12 62.65h 66.41g 16.73h 17.37h
2:8 68.23c 69.20c 19.37¢c 19.68¢c
30 days 2:10 65.74f 66.74f 18.07f 18.44f
2:12 62.40i 63.41i 16.17i 16.81i

In each season, the values having the same letter (s) not significantly
differed according to Duncan's multiple range test.

Table (3): Panicle weight (g) and seed set % as affected by the interaction between
seedling age and row ratio in 2009 and 2010 seasons.

. . Panicle weight (g) Seed set (%)
Seedling age row ratio

2009 2010 2009 2010

2:8 3.50a 3.15a 41.12a 40.21a

20 days 2:10 3.16¢ 2.96d 39.05d 38.10d
2:12 2.95f 2.73q 36.70g 35.78g

2:8 3.30b 3.10b 40.25b 39.49b

25 days 2:10 3.10d 2.90e 38.42e 37.50e
2:12 2.85g 2.59h 35.88h 35.01h

2:8 3.26b 3.05c¢ 40.02c 39.15¢c

30 days 2:10 3.02e 2.84f 37.72f 36.84f
2:12 2.65h 2.38i 34.65i 33.14i

In each season, the values having the same letter (s) not significantly differed according to
Duncan's multiple range tests.

Table (4): 1000- grain weight, grain yield and harvest index (%) as affected by the
interaction between seedling age and row ratio during 2009 and 2010

seasons.
dli row 1000-grain weight (g) Grain yield t/ha Harvest Index (%)
Se:gelng ratio(R) Season Season Season Season Season Season
2009 2010 2009 2010 2009 2010
2 : 8 23.37c 23.00c 1.17gh 1.35g 19.20a 20.17a
20 days 2 :10 23.65b 23.12b 1.87c 2.09¢ 17.94d 18.89d
212 23.74a 23.44a 2.18a 2.34a 16.49g 17.49¢
2 : 8 22.27f 22.0e 1.16h 1.31h 18.89b 19.87b
25 days 2 :10 22.60e 22.30d 1.72e 1.91e 17.73e 18.70e
212 22.69d 22.37c 1.96b 2.13b 16.18h 17.15h
2 : 8 21.49i 21.20h 1.09i 1.23i 18.44c 19.42c
30 days 2 :10 21.63h 21.33g 1.16f 1.80f 17.05f 18.02f
212 22.00g 21.43f 1.78d 1.94d 15.62i 16.58L
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In each season, the values having the same letter (s) not significantly differed according to Duncan's

multiple range tests.

Table (5): Panicle exsertion (%) and panicle length (cm) as affected by the
interaction between seedling age and GA; doses during 2009 and 2010

seasons.

Seedling GA; doses Panicle exsertion (%) Panicle length (cm)
age g/h 2009 2010 2009 2010
0 25.40k 26.03j 14 .84i 15.07j
300 74.72f 75.71fF 19.86e 20.09f
20days 350 80.90d 81.89d 21.89c¢ 22.09¢
400 94.92a 95.90a 23.92a 2411a
0 23.75L 24.76k 13.11j 3.84k
300 72.26h 73.23h 18.09¢g 18.50h
25 days 350 77.80e 78.82e 20.90d 20.43c
400 91.86b 92.88b 20.40b 22.55b
0 22.34m 23.03L 12.65k 12.93L
300 68.90j 72.90i 16.60h 17.17i
30 days 350 73.85¢g 74.76g 18.11g 18.83g
400 87.85¢ 88.86¢ 19.60f 20.85d

In each season, the values having the same letter (s) not significantly differed accordingto Duncan's
multiple range tests.

Table (6): Seed set (%) and panicle weight (g) as affected by the interaction between
seedling age and GA; doses during 2009 and 2010 seasons.

Seedling age GA; doses Seed set (%) Panicle weight (g )
g/h 2009 2010 2009 2010
20 days 0 20.83j 20.27j 1.93¢g 1.76i
300 42.16g 41.27f 3.55d 3.35d
350 46.83d 45.81d 3.76b 3.55b
400 52.04a 51.11a 3.97a 3.75a
25 days 0 19.37k 18.42k 1.77h 1.57j
300 39.93h 39.07h 3.35e 3.17e
350 44.70e 43.73e 3.55d 3.35d
400 49.60b 48.70b 3.71c 3.52c¢
30 days 0 17.20L 16.30L 1.53i 1.33k
300 37.40i 36.39i 3.21f 2.78h
350 41.37f 41.07g 3.22f 3.03g
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400 47.01c 46.11c 3.12f

In each season, the values having the same letter (s) aren't significantly differed according to
Duncan's multiple range tests.
Table (7): 1000- grain weight (g) grain yield (t/ha) and harvest index (%) as affected by
the Interaction among seedling age and GA; doses during 2009 and 2010

3.32e

seasons.
row 1000-grain weight (g) Grain yield t/ha Harvest Index (%)
ratio(R) GAs
doses(D) | Season Season Season | Season Season Season
2009 2010 2009 2010 2009 2010
0 26.50a 26.25a 0.71j 0.89j 14.11j 15.09j
300 24.06d 23.73d 1.96e 2.06e 18.84f 19.82f
20 days 350 22.07f 21.83f 2.53b 2.73b 20.15¢ 21.12c
400 21.66h 21.53¢g 2.69a 2.88a 22.28a 23.26a
0 25.46b 25.17b 0.58k 0.81k 12.87k 13.84k
300 22.90e 22.97e 1.80f 1.99f 17.71g 18.669
25 days 350 21.13j 20.48h 2.23d 2.42d 18.96e 19.93e
400 20.59k 20.26j 2.31c 2.51c 20.75b 21.73b
0 24.35¢c 24.05c 0.48L 0.64L 11.39L 12.36L
30 days 300 21.80g 21.54g 0.12i 1.20i 16.30i 17.27i
350 21.18i 20.50i 1.48h 1.63h 17.52h 18.52h
400 19.48L 19.18k 1.599 1.72g 19.18d 20.16d

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range tests.

Table (8): Panicle exsertion (%)and panicle length (cm)as affected by the interaction
between row ratio and GA; doses during 2009 and 2010 seasons.

GA; doses Panicle exertion (%) Panicle length (cm)
row ratio
g/h 2009 2010 2009 2010
0 26.04j 24 .03k 13.85i 14.35j
300 75.71f 72.70h 20.30e 19.46¢g
2:8 350 81.89d 78.50e 21.88¢c 20.80d
400 95.90a 92.51a 23.05a 24 14a
0 2476k 23.47L 13.40k 13.84k
300 73.23h 71.92i 18.16h 18.44h
2:10 350 78.82e 77.48f 19.77e 20.00e
400 92.88b 91.51b 22.03b 22.48b
0 23.021 23.40L 13.31L 13.64L
300 72.90i 71.23j 17 .52i 17 .87i
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212

350
400

74.769g
88.86¢

76579
90.60c

19.45f
21.19¢

19.84f
20.93¢

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range tests.
Table (9): Seed set % and panicle weight (g) as affected by the interaction between row
ratio and GA; doses during 2009 and 2010 seasons.

row ratio GA; doses Seed set % Panicle weight(g)

g/a 2009 2010 2009 2010

0 19.80j 18.90j 1.61j 1.81g

2:8 300 40.46g 39.57g 3.20g 3.43e
350 45.32d 44 .36d 3.40c 3.60c

400 50.24a 49.28a 3.57a 3.77a

0 18.77L 18.17L 1.57kL 1.74h

2:10 300 39.80h 38.87h 3.13h 3.44e
350 44 60f 43.61e 3.30e 3.51d

400 49.57b 48.68b 3.45b 3.60b

0 18.83k 17.92k 1.47k 1.67i

2:12 300 39.23i 38.28i 2.96i 3.25f
350 42.97e 42 .64f 3.23f 3.43e

400 48.83c 47.97c 3.36d 3.57c

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range test.

Table (10): 1000- grain weight, grain yield and harvest index (%) as affected by the
interaction between row ratio and GA; doses during 2009 and2010 seasons.

row GA; 1000-grain weight (g) Grain yield t/ha Harvest Index (%)
ratio(R) | doses(D)
Season Season Season Season Season Season
2009 2010 2009 2010 2009 2010
0 25.30c 25.00c 0.57L 0.60L 13.11j 14.08j
2:8 300 22.50e 22.27e 1.50j 1.58i 17.97¢g 18.92¢g
350 22.00f 21.40f 1.93f 211f 19.23d 20.24d
400 20.40k 20.10k 2.03e 2.20e 21.20a 22.17a
0 25.49b 25.20b 0.59k 0.78k 12.94k 13.90k
2:10 300 23.17d 22.83d 2.07d 1.74h 17.75h 18.73h
350 21.09h 20.76h 2.20c 2.24d 18.82e 19.80e
400 20.59j 20.46 2.25b 2.37c 20.90b 21.87b
0 25.58a 25.27a 0.61j 0.83j 12.32L 13.30L
2:12 300 23.13d 22.83d 1.78g 1.93g 17.13i 18.10i
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350
400

21299
20.75i

21.01g
20.41j

2.25b
2.36a

2.42b
2.52a

18.57f
20.12¢

19.53f
21.09¢

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range tests

Table (11): Panicle exsertion as affected by the interaction among seedling Age; row ratio

and GA; doses during 2009 and 2010seasons.

Seedling GA;3 Season2009 Season2010
age doses
g/h 2R:8A 2R:10A | 2R:12A | 2R:8A 2R:10A 2R:12A
0 26.07\ 25.24/ 23.90* 2597\ 2462/ 2410/
20 days 300 75.25q 74.90r 74.01s | 76.26q 75.90r 74 .97t
350 82.80k 80.90L | 80.01m | 82.81j 81.90k 80.97L
400 95.84a 94.90b | 92.02d 96.6a 95.90b 93.96¢
0 24.01- 23.70/ 22.46\ 24 977 22.90/ 22.50/
300 73.01u 7197w | 71.80x | 73.93v 72.97w 72.80x
25 days 350 79.80n 77.800 | 76.80p | 79.90m 78.800 77.86p
400 92.80c 91.89¢ 90.90f | 93.86d 92.90e 91.90f
0 22.03b 21.50/ 21.90. 23.00- 22.95/ 22.90c
30 days 300 69.90x 68.90z | 67.90v | 71.90y 70.90n 68.90z
350 74 .91r 73.76t 7292u | 75.55s 74.80u 73.93v
400 89.89¢g 87.76i 86.90h | 89.90g 88.80h 87.91i
In each season, the values having the same letter (s) not significantly differed accordingto Duncan's
multiple range tests.
Table (12): Panicle length (cm) as affected by the interaction among seedling age; row
ratio and GA; doses during 2009 and 2010seasons.
Seedling GA;3 Season2009 Season2010
age doses
g/h 2R:8A | 2R110A | 2R:12A 2R:8A 2R:10A 2R:12A
0 1487z 1491y 14.74/ 15.04v 15.02u 15.08u
300 20.90i 19.89L 18.77p 21.06k 20.010 19.20p
20 days 350 22.80e 21.80g 20.97h 23.01e 22.06h 21.22i
400 24 88a 23.89b 2297c 25.01a 24.05b 23.24c
0 13.90\ 12.714 12.00* 14.01x 13.95y 13.262
300 18.68e 17.72t 16.96t 19.10q 18.21r 17.97s
25 days 350 20.79j 19.71n 18.98n 21.01L | 20.20m 20.01m
400 22.84d 22.48f 20.90h 23.20d 22 .24f 20.89L
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0 11.95- 11.20- 11.00. 13.02z 13.00z 12.60z

30 days 300 17.00v | 16.40w 15.90 18.01r 17.20n 16.21t
350 19.010 17.76r 17.20u 19.05p 19.00p 18.25r

400 20.38k | 18.890 17.98q 20.96i 20.50i 19.65n

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range test.

Table (13): Seed set (%) as affected by the interaction among seedling age, row ratio and
GA; doses during 2009 and 2010 seasons.

Seedling GA; Season2009 Season2010
age doses

oh 2R:8A | 2R:10A | 2R:12A | 2R:8A 2R:10A | 2R:12A
0 21.80z | 20.00z | 20.00z | 20.90z 20.01i 19.904
20 days 300 42.70r | 42.00s | 41.80t | 41.90q 41.01s 40.90t
350 47.48i | 47.01j | 46.01k | 46.50n 45.93j 45.01L
400 52.53a | 52.00b | 51.60c | 51.54a 51.01b 50.80c
0 19.80\ | 19.30\ | 19.01\ | 18.90- 18.41/ 17.97/
300 | 40.80u | 39.90v | 39.10w | 39.80v 39.01w 38.40x
25 days 350 | 45.40L | 44.80m | 43.90n | 44.40m | 43.80n 43.010
400 50.20d | 49-70e | 4890f | 49.13d 48.80e 48.01f
0 1780- | 17.01 | 16.80 | 16.90\ 16.10/ 15.90/
30 days 300 37.90 | 3750 | 36.80 | 37.01y 36.60x 35.56d
350 4310 | 4201 | 39.01 | 42200 41.20y 39.90u
400 48.01 | 4702 | 4601 | 47.01g 46.23m 45.10k

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range tests.

Table (14): Panicle weight as affected by the interaction among seedling age; row ratio
and GA; doses during 2009 and 2010 seasons.

Seedling GA; Season2009 Season2010
age doses
ah 2R:8A | 2R:10A | 2R:12A 2R:8A 2R:10A 2R:12A
0 1.900 1.89p 1.91p 1.80s 1.77¢ 1.71u
300 3.60fg 3.57fg 3.50h 3.40i 3.35j 3.30k
20 days 350 3.80¢c 3.77cd | 3.72de 3.60e 3.55f 3.51g
400 4.10a 3.98ab 3.93b 3.80a 3.76b 3.71c
0 1.85pq 1.80q 1.66r 1.65v 1.60w 1.47x
300 3.40i 3.37ij 3.30k 3.20L 3.16m 3.16m
25 days 350 3.60fg | 3.56gh 3.50h 3.40i 3.35j 3.30k
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400 3.81¢c 3.70e 3.63f 3.62d 3.50g 3.44h

0 1.60rs 1.54s 1.45t 1.40y 1.35z 1.25/

30 days 300 3.31jk 3.39i 2.95n 3.010 2.90q 2.43r
350 3.40i 3.20L 3.07m 3.20L 3.010 2.89q

400 3.50h 3.30k 3.16L 3.31k 3.10n 2.95p

In each season, the values having the same letter (s) not significantly differed accordingto Duncan's
multiple range tests.
Table (15): 1000 -grain weight as affected by the interaction among seedling; row ratio
and GA; doses during 2009 and 2010seasons.

Seedling GA; Season2009 Season2010
age doses
g/ 2R:8A | 2R:10A | 2R:12A 2R:8A 2R:10A 2R:12A
0 26.40c 26.60b 26.60a 26.30c 26.36b 26.90a
20 days 300 23.90k 24 10j 24 .20i 23.50k 23.80j 23.90i
350 21.71t 22.20q 22.30p 21.70r 21.80q 22.010
400 21.50u 21.70t 21.80s 21.20t 21.90p 21.49s
0 25.30f 25.50e 25.59d 25.01f 25.22¢ 25.28m
25 days 300 22400 | 23.20m | 23.11n 22.31n 22.90L 22.80m
350 21.01y 21.11x 21.29v 20.71w 20.80v 21.01u
400 20.40\ 20.60\ 20.78z 20.10z 20.30y 20.40x
0 24 .20i 24.90g 24 .47¢g 23.90i 24 10h 2417g
30 days 300 21.20w 2211r 22.10r 21.01u 21.80q 21.81q
350 23.30L 19.977 20.28/ 21.80r 19.70\ 20.01/
400 19.30/ 19.44/ 19.97/ 19.01/ 19.20/ 19.35\

In each season, the values having the same letter (s) not significantly differed according to Duncan's
multiple range tests.

Table (16): Grain yield t/ha as affected by the interaction among seedling; row ratio and

GA; doses during 2009 and 2010 seasons.

Seedling GA; Season2009 Season2010
age doses
g/ 2R:8A | 2R:10A | 2R:12A 2R:8A 2R:10A 2R:12A
0 0.68\ 0.70z 0.76y 0.84\ 0.90y 0.94x
20 days 300 1.700 1.94m 2.25h 1.800 2.04m 2.35j
350 2.30g 2.50d 2.80b 2.51g 2.70d 2.98b
400 2.44¢ 2.70c 2.93a 2.62e 2.90c 3.11a
0 0.60\ 0.59\ 0.57/ 0.78/ 0.79/ 0.86z
300 1.60q 1.80n 2.00L 1.800 1.98n 2.20L
25 days 350 2.11k 2.20i 2.40f 2.29k 2.39i 2.60f
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400 2.15] | 2.30g | 2.50d 2.34j 2.49h 2.70d

0 040- | 050- | 0.55* 0.58- 0.66% 0.69\

30 days 300 120v | 1.05x | 110w | 1.15w 1.20v 1.25u
350 140u | 150t | 1.55r 1.55t 1.65s 1.70r

400 152s | 160g | 1.65p 1.66s 1.74q 1.77p

In each season, the values having the same letter (s) not significantly differed according to Duncan's

multiple range tests.

Table (17): Harvest index (%) as affected by the interaction between seedlings, row ratios
and GA; doses during 2009 and 2010 seasons.

Seedling GA; Season2009 Season2010
age doses

g/ 2R:8A | 2R:10A | 2R:12A 2R:8A 2R:10A 2R:12A
0 14.42x | 1415y 13.77z 15.40x 15.13y 14.75z
20 days 300 19.30ij | 19.01k 18.200 20.29i 20.01k 19.180
350 20.48e | 20.11f | 19.85gh 21.45¢ 21.09f 20.82h
400 22.60a | 22.30b 21.95¢ 23.57a 23.28b 22.93g
0 13.20\ 13.05/ 12.35\ 1417/ 14.01. 13.34/
300 18.01p | 17.83q 17.30s 18.90p 18.80q 18.28s
25 days 350 19.35i 18.90L | 18.63m 20.34i 19.88L 19.59m
400 21.20d | 21.15d 19.90g 22.18d 22.13d 20.88g
0 11.70~ | 11.62/ 10.85. 12.68* 12.58- 11.82.
30days 300 16.60u | 16.41v 15.90w 17.59u 17.38v 16.85w
350 17.86q | 17.46r 17.24t 18.93p 18.44r 18.19
400 19.80h 19.25j 18.50n 20.78h 20.22j 19.48n

In each season, the values having the same letter (s) not significantly differed according to Duncan's

multiple range tests.

interactions on the studied traits. The data
recorded that, the second order interaction
of 20 days seedling age x 2:8 row ratio x
400g GAs/ha gave significantly higher
values for panicle exertion, panicle length,
seed set and panicle weight in both
seasons. However, 1000-grain weight had
its highest values in both seasons a result of
the interaction between 20 days seedling
age, 2:12 row ratio and the control treatment
of GA;. While grain yield (t/ha) had its higher
values in both season due to 20 days
seedling age x 2:12 row ratio x 400g GAs/ha
interaction and harvest index gave the
highest values in both seasons a result of 20
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days seedling age x 2:8 row ratio x 400g
GAs/ha interaction.
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