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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 successive summer seasons of 2007 and 2008.The field 

experiments were conducted to study the effect of seeding 

rate and GA3 doses in the hybrid rice seed production plots 

on growth characters, yield and its components of F1 

hybrid rice plants. 

The material under this study included the parental 

lines IR 69625 A as (female line) and Giza 182 (restorer 

line) to produce the seeds of F1 hybrid rice (SK 2058 H). A 

split-plot design with three replication was used. The main 

plot was devoted to seeding rate of 20, 24and 28 kg 

seeds/ha, while the GA3 doses were assigned in the sub 

plots. Four doses of GA3 (BERLEX) 300, 350, 400 g/ha and 

a control treatment (spraying with water) in two spraying 

times. 

The results showed that, Plant height and flag leaf 

angle were highly significantly affected by the different 

doses of GA3 and different seeding rate. The female parent 

of the hybrid, SK 2058 H, had a wide variation for panicle 

exsertion. The hybrid seed yield was highly significantly 

affected by GA3 application. It was increased by using 

300g GA3/ha, indicating the positive effect of application. 

The1000-grain weight was decreased with increasing the 

doses of GA3 while the application of high doses of GA3 

increased the seed set percentage, but reduced the grain 

filling rate. The grain yield of the IR69625A was highly 

affected by the seeding rate and GA3 applications. Results 

also showed that using 20 or 24 kg seeds/ha from 

IR69625A and GA3 application by the rate of 350 g/ha may 

be the best combination for hybrid rice seed production. 

INTRODUCTION 

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 hybrid seed 

production. The timely supply, of cheap and good 

quality hybrid rice seeds from reliable channels is 

prerequisite to the rapid expansion of hybrid rice grown 

area. 

A good panicle exsertion in a male sterile parent 

would expose a higher number of spikelets for out 

crossing compared to male-sterile line showing 

incomplete panicle exsertion. Similarly, in complete 

panicle exsertion in a pollen parent (restorer) would 

result in lower pollen release into the air. Therefore, a 

good panicle exsertion in both seed (female) and pollen 

parent is essential in a hybrid rice seed production to 

attain high out crossing rate (Virmani, 1994). 

Most of the hybrid male sterile parents developed in 

Egypt and elsewhere are based on CMS lines having the 

wild abortive (WA) backgrounds. Incomplete panicle 

exsertion in most of the CMS lines based on the wild 

abortive type is one of the major impediments in 

obtaining higher seed yield as 20-30% of the panicles 

are enclosed in the flag leaf sheath. 

Many scientists recommended GA3 application to 

increase seed yield (Yuan, 1985; Xu and Li, 1988; 

Virmani, 1995 and Virmani et al., 1997). 

Extensive research in China and IRRI indicated that 

GA3 application, use the optimum seed parent: pollen 

parent ratio, small and horizontal flag leaves are 

important to increase the yield of the female parent via 

increasing out crossing rate. Using GA3 by a rate of 120-

180 g/ha were recommended in China in 1990s (Xu and 

Li, 1988).  

GA3 application helps to complete panicle exsertion 

of the panicle out of the flag leaf sheath in CMS lines 

and increased the grain yield at least by 0.870 t /ha when 

used 200g/ha of GA3 comparing without applied 

GA3.(Abo yousef 2003). 

GA3 application increased ear extension from the 

flag leaf sheath, cross pollinated seed set and seed yield, 

while, seed weight was slightly but significantly 

decreased by GA3 application (Duan and Ma, 1992). 
The main objectives of this investigation were study 

the effect of different seeding rate and GA3 application 

on growth, yield and its components of F1 hybrid rice 

plants. 

MATERIALS AND METHODS 

This study was carried out at the experimental Farm 

of Sakha Agriculture Research station, Kafr EL-Sheikh 

governorate, Egypt during the two successive summer 

seasons of 2007 and 2008 to investigate the effect of 

different seeding rate and GA3 application on growth, 

yield and its components of F1 hybrid rice plants.  
The material under study included two parental lines 

IR69625A (female line) with abortive type of sterility 
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and Giza182R (restore line) to produce F1 hybrid seed 

for promising hybrid SK.2058H. A split plot –design 

with three replications was used. The main plot was 

devoted to three seeding rate of, 20 kg/ha (15 kg/ha of A 

line and 5 kg of R line), 24 kg/ha (18 kg of A line and 6 

kg of R line) and 28 kg/ha (21 kg of A line and 7 kg of 

R line).While, four doses of GA3 application, (0, 300, 

350, 400) g/ha, were arranged at random in the sub plot. 

The dosages of GA3 were applied in two spraying 

times of both A line and R line plants. 

First spray: 40% of GA3 dosage was solved in a 

small amount of ethanol alcohol (70%), then it mixed 

with 50 litre of water and sprayed when 15-20% of 

panicles were at heading. 

Second spray: 60% of GA3 was added as mentioned 

previous when 35-40% of panicles were at heading (two 

days after the first spray) according to Prabagaran and 

Ponnuswamy (1997). 

Data were recorded according to standard evaluation 

system of IRRI 1998, for all studied characters. The 

following characters were involved in this study: 

flowering date, flag leaf area (cm
2
),plant height (cm), 

number of tillers/m
2
, 1000-grain weight, panicle weight 

(g), Panicle exsertion percentage, seed set percentage, 

harvest index and grain yield. 

All collected data were subjected to analysis of 

variance according to Gomez and Gomez (1984). 

Treatment means were compared by Duncan’s multiple 

range test (Duncan, 1955). All statistical analysis were 

performed using analysis of variance technique by 

means of “IMSTAT” computer soft ware package.  

 

RESULTS AND DISCUSSION 

Data presented in Table 1 showed that the flowering 

date was highly affected by seed rate in the first year. 

Using 20 kg seeds/ha delayed the flowering date up to 

104.00 days from sowing, but plants in the third seeding 

rate were relatively earlier and flowered after 

101.75days from sowing. Significant differences among 

the GA3 doses were detected for days to heading. 

Increasing GA3 doses from 0 to 400 g/ha led to increase 

the days to flowering by about 4 days on the seed 

parent.Data presented in Table 1 showed that the flag 

leaf area was highly affected by seed rate in the two 

years. The highest value of flag leaf area from combined 

data (33.42 cm
2
) was recorded for the first seed rate, but 

the lowest data value (31.93 cm
2
) was detected by the 

third seed rate during the two seasons. 

The statistically analyzed data, indicated that there 

were significant differences among the GA3 doses for 

flag leaf area. The highest values were 35.47 and 37.24 

cm
2
 for the doses of 400 g GA3 in 2007 and 2008 

seasons, respectively. But, the lowest values were 26.17 

and 27.11 cm
2
 for the control treatment (spraying with 

water) in the both seasons, respectively, indicating that 

the GA3 played an important role in increasing of flag 

leaf area. In this respect, Arian et al. (1990) found that 

leaf area was higher in plants grown from high density 

seeds. 

Data illustrated in Table 2 showed that, the plant 

height and No. of tillers/m
2
 were affected by seed rate in 

the two summer seasons (2007 and 2008) The highest 

values of plant height; 113.1 and 110.06 cm; were 

detected under the third seeding rate in 2007 and 2008, 

respectively.

Table 1. Effect of seed rate and GA3 dose, as well as their interaction on flowering date (day) 
and flag leaf area (cm

2
) during 2007 and 2008 seasons 

Main effect and 
interaction 

Flowering date(day) 
at 30% Combined 

Flag leaf area(cm
2
) 

Combined 

2007 2008 2007 2008 

Seed rate (A) 
20 
24  
28 

F – Test 

 
104.00a 
103.25a 
101.75b 

** 

 
102.33 
101.91 
101.16 

NS 

 
103.16a 
102.58a 
101.54b 

** 

 
33.44a 

32.30ab 
31.64c 

** 

 
33.41a 
32.46b 
31.21c 

** 

 
33.42a 
32.38b 
31.93 b 

** 

GA3.doses (B) 
0 

300 
350 
400 

F – Test 

 
101.00d 
102.55c 
103.66b 
104.77a 

** 

 
99.44c 

101.00b 
103.00a 
104.00a 

** 

 
100.22d 
101.77c 
103.33b 
104.38a 

** 

 
26.17d 
32.12c 
35.07b 
35.47a 

** 

 
27.11d 
31.53c 
34.89b 
37.24a 

** 

 
26.64d 
31.83c 
34.98b 
36.86a 

** 

Interaction 
A x B 

 
NS 

 
NS 

 
NS 

 
NS 

 
* 

 
* 

*,** and NS : significant at the 0.05, 0.01 level of probability and not significant, respectively.   

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 
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Table 2. Effect of seed rate and GA3 dose, as well as their interaction on Plant height (cm) 
and number of tillers/m

2
 during 2007 and 2008 seasons 

Main effect and 

interaction 

Plant height (cm) Combined No. of tillers/ m
2
  

Combined 

2007 2008 2007 2007 2008 

Seed rate (A) 

20 

24 

28 

F – Test 

 

108.69c 

110.03b 

113.1a 

** 

 

108.45b 

109.70a 

110.06a 

** 

 

108.57 c 

109.86 b 

111.58 a 

** 

 

314.75a 

300.91b 

282.00c 

** 

 

302.83a 

302.50a 

281.41b 

** 

 

308.79a 

301.70a 

281.70b 

** 

GA3.doses (B) 

0 

300 

350 

400 

F – Test 

 

86.44d 

114.04c 

118.46b 

121.38a 

** 

 

85.75d 

113.40c 

117.53b 

120.94a 

** 

 

87.00c 

113.72b 

118.00a 

121.16a 

** 

 

178.77d 

293.55c 

352.77b 

371.77a 

** 

 

177.88c 

282.55b 

354.11a 

367.77a 

** 

 

178.32d 

288.05c 

353.44b 

369.77a 

** 

Interaction 

A x B 

 

** 

 

* 

 

** 

 

** 

 

** 

 

** 

* and **: significant at the 0.05, and 0.01 level of probability, respectively. 

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 

While, the highest value of No. of tillers/m
2 

were 

314.75 for 20 kg/ha of seeding date in the first season. 

But, the lowest values of plant height were 108.69 and 

108.45 cm under 20 kg seeds/ha. Data also showed that 

the high density of seeds/m
2 

decreased tillering ability 

and increased the growth rate of seedling, due to 

increase the competition on the light and nutrition 

elements. 

On the other side, increasing GA3 application from 

zero to 400 g/ha were associated with increasing in plant 

height from 78.00 cm to 121.16 cm in the combined 

analysis of the two seasons indicating the role of GA3 in 

enhancement the stem elongation of parental lines.  

Number of tillers/m
2
 were significantly affected by 

GA3 application. Increasing GA3 doses up to 400 g/ha 

resulting in increasing number of tillers/m
2
 from 

178.32 to 369.77 as a combined over the two seasons 

but the differences between 350 and 400 g were not 

significant in the second season. 

The interaction between the seed rates and GA3 

application were highly significant in the two summer 

seasons of 2007 and 2008.In this respect, Vijayalakshmi 

et al. (2006) found that application of GA3 at the rate of 

75 g/ha to parental lines gave the highest plant height 

(69.8 cm). 

Data in Table 3 showed that flag leaf angle was 

decreased with each increasing in seeding rate up to 28 

kg seeds/ha. The highest flag leaf angle; 36.36
o
 and 

36.51
o
 were detected under 20 kg seeds/ha in both 

seasons. While, the lowest values; 33.09 and 34.16
o
 

were obtained under 28 kg seeding rate in the two 

seasons. Moreover, the highest value for flag leaf angle 

were 40.23 and 43.74
o
 with using 400 g GA3/ha in the 

two seasons, respectively. But, the inferior values were 

detected under the control, indicating the major role of 

GA3 in increasing the flag leaf angle. These results were 

in general agreement with those reported by Sushil et al. 

(2003) who reported that GA3 had a positive effect on 

flag leaf angle.  

Data in Table 4 indicate that there were significant 

differences among GA3 doses and seed rate for 1000-

grain weight in both seasons. The highest values were 

(24.70 and 24.41 g) when 28 kg seeds/ha was used in 

the two seasons, respectively. But, the lowest values 

were (24.15 and 24.01 g) under the second seeding rate 

in the two seasons, respectively.  

Moreover, the values of 1000-grain weight were 

inversely affected by GA3 application, the heaviest 

1000-grain weight were obtained under the control 

treatment in the two seasons. These results indicated that 

the increasing of out crossing will increase the seed set 

% and decrease grain filling rate, similar results were 

obtained by Gaballa (2004). Seed weight was 

significantly decreased by GA3 (Duan and Ma, 1992). 

Results in Table 4 revealed that, the effect of seed 

rate and different doses of GA3 were highly significant 

on the panicle weight of 69625A as a female line in the 

two successive seasons. The highest values were (2.20 

and 2.16 g) when 20 kg/ha seed rate was applied, but the 

lowest values were (2.06 and 2.12 g) when 28 kg/ha 

seed rate was used, indicating that increasing no of 

panicles /m
2
 was combined with decreasing the grain 

filling rate. 
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Table 3. Effect of seeding rate and GA3 dose, as well as, their interaction on flag leaf angle 
during 2007and 2008 seasons 

Main effect and interaction Flag leaf angle (
o
) Combined 

2007 2008 

Seed rate (A) 

20 

24 

28 

F – Test 

 

36.36 a 

34.34 b 

33.09 b 

** 

 

36.51 a 

34.39 b 

34.16 b 

** 

 

36.42 a 

34.36 b 

33.62 b 

** 

GA3 doses (g/ha) (B) 

0 

300 

350 

400 

F – Test 

 

28.12 d 

33.81 c 

36.23 b 

40.23 a 

** 

 

26.77 d 

32.88 c 

36.68 b 

43.74 a 

** 

 

27.45 d 

33.35 c 

36.46 b 

41.98 a 

** 

Interaction 

 (A x B) ** ** ** 

**: significant at the 0.01 level of probability.   

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 

Table 4. Effect of seed rate and GA3 dose, as well as their interaction on1000-grain weight 

(g) and panicle weight (g) during 2007 and 2008 seasons 
Main effect and 

interaction 

1000-grain weight(g) 
Combined 

Panicle weight(g)  
Combined 

2007 2008 2007 2008 

Seed rate (A) 

20 

24  

28 

F – Test 

 

24.48a 

24.15b 

24.70a 

* 

 

24.27ab 

24.01b 

24.41a 

** 

 

24.37a 

24.08b 

24.55a 

* 

 

2.20a 

2.19b 

2.06a 

** 

 

2.16a 

2.14b 

2.12c 

* 

 

2.16a 

2.16b 

2.09c 

** 

GA3.doses (B) 

0 

300 

350 

400 

F – Test 

 

25.53a 

24.42b 

24.08ab 

23.73c 

** 

 

25.43a 

24.12b 

24.11b 

23.27c 

** 

 

25.48a 

24.27b 

24.10b 

23.50c 

** 

 

1.86d 

2.11c 

2.20b 

2.44a 

** 

 

1.75c 

2.44b 

2.17b 

2.433a 

** 

 

1.81d 

2.12c 

2.18b 

2.43a 

** 

Interaction 

A x B 

 

* 

 

** 

 

** 

 

* 

 

** 

 

** 

*and** : significant at the 0.05and0.01 levels of probability, respectively.  

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 

Data also showed that using 400 g from GA3 was 

associated with increasing panicle weight during the 

two seasons (2007 and 2008). The lowest values; 

1.86 and 1.75 g were detected in case of the control 

in the two seasons, respectively. These data show 

that, the panicle weight were highly affected by 

applied different doses of GA3. 

Results in Table 5 revealed the effect of seeding rate 

and GA3 application as well as their interaction on 

panicle exsertion (%) and seed set percentage. Data in 

Table 5 indicate that there were significant differences 

among seed rates and GA3 doses for the panicle 

exsertion (%) and seed set percentage in both season.  

The highest values for panicle exsertion 80.6 and 

81.01% were obtained under the intermediate seeding rate 

of female IR69625A during 2007 and 2008 seasons. But, 

the lowest values were; 79.28 and 79.12; in case of 

seeding rate of 28 kg/ha in both seasons for IR 69625 A, 

respectively. These data show that panicle emergence was 

highly affected by high quantity of seeds.  

Each increase of GA3 dose was associated with 

increasing panicle exsertion. The highest values of 

panicle exsertion; 92.03 and 91.68; were detected under 

400g GA3 during the two seasons. But, the lowest values 

; 54.48 and 55.04; were obtained in case of the control. 
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These results are in harmony with those reported by Lei 

et al. (2006). 

Data in Table 5 indicate that there were significant 

differences among the seeding rates and the GA3 doses 

for seed set percentage in both seasons. The highest 

values of the seed set percentage (32.82 and 32.54%) 

were obtained under 20kg/ha during 2007 and 2008 

seasons as well as with using GA3 by a rate of 400 g/ ha; 

(40.41and 40.47%); during 2007 and 2008,. But, the 

lowest seed set percentage (28.55 and 28.35%) were 

detected under the third rate during 2007 and 2008 

seasons. These results agreed with those of Jagadeeswari 

et al., (2004) and Abo-Youssef (2003). 

These results indicated that the GA3 played an 

important role in increasing the out crossing rate as 

increase the blooming period, the floret opining angle 

and stigma exsertion. GA3 application increased cross 

pollination seed yield (Duan and Ma, 1992).  

Data presented in Table 6 revealed that panicle 

exsertion percentage was significantly affected by the 

interaction between seeding rate and GA3 doses. The 

panicle exsertion values were maximized when rice 

plants treated by GA3 at dose of 400 g/ha and seed rate 

of 24 kg/ha. (93.23 and 93.13 %) in the two seasons, 

respectively. while the control treatment (spraying with 

water) and 28 kg/ha gave lowest one (53.96 and 54.26) 

during 2007 and 2008 seasons. These concluded that, it 

could be use the seed rate of 24 kg/ha,and applied 

350g/ha GA3 as an optimum treatment to get good 

panicle exsertion percentage. Similar results were 

obtained by Duan and Ma (1992) who found that GA3 

application increased panicle extension from the flag 

leaf sheath. 

Data presented in Table 7. revealed that the seed 

setting percentages were maximized (43.83 and 44.46%) 

with application of 400g GA3/ha when seed rate was 20 

kg/ha, in both seasons, while such estimates were 

inferior (13.3.%) under control treatment and combined 

with seeding rate of 28 kg/ha in both seasons. 

Table 5. Effect of seed rate and GA3 dose, as well as their interaction on panicle exsertion 

(%) and seed set percentage during 2007 and 2008 seasons 
Main effect and 

interaction 

Panicle exsertion (%) Combined Seed set percentage  Combined 

2007 2008  2007 2008  

Seed rate (A) 

20 

24  

28 

F – Test 

 

79.72b 

80.60a 

79.28c 

** 

 

79.92b 

81.01a 

79.12c 

** 

 

79.82b 

80.81a 

79.20c 

** 

 

32.82a 

29.61b 

28.55c 

** 

 

32.54a 

29.45b 

28.35c 

** 

 

32.68a 

29.53b 

28.45c 

** 

GA3.doses (B) 

0 

300 

350 

400 

F – Test 

 

54.48d 

83.74c 

89.21b 

92.03a 

** 

 

55.04d 

83.82c 

89.55b 

91.68a 

** 

 

54.76d 

83.78c 

89.38b 

91.86a 

** 

 

14.83d 

31.36c 

34.72b 

40.41a 

** 

 

14.53d 

31.15c 

34.30b 

40.47a 

** 

 

14.68d 

31.26c 

34.51b 

40.44a 

** 

Interaction 

A x B 

 

** 

 

** 

 

** 

 

** 

 

** 

 

** 

** : highly significant at the 1% level of probability.  

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 

Table 6. Panicle exsertion percentage as affected by the interaction between GA3 dose and 

seed rate in 2007 and 2008 seasons 

GA3 doses (g/ha) 

Seeding rate 2008 2007 

400 350 300 0 400 350 300 0 

89.73b 89.33b 84.93d 55.93e 90.56c 88.60d 84.73e 55.00g 20 

93.13a 92.16a 83.90d 54.93e 93.23a 91.60bc 83.06f 54.50g 24 
92.20a 87.16c 82.86d 54.26e 92.30ab 87.43d 83.43ef 53.96g 28 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

Interaction 

A X B 
** : highly significant at the 1% level of probability.  

Means followed by a common letter(s) aren't significantly differed at 0.05 level. 
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Table 7.  Seed setting percentage as affected by the interaction between GA3 dose and seed rate in 

2007 and 2008 seasons 
GA3 dose (g/ha) 

Seeding rate 

(kg/ha) 
2008 2007 

400 350 300 0 400 350 300 0 
44.46a 36.00c 34.50cd 15.20f 43.83a 36.53c 35.43cd 15.50g 20 

38.43b 34.00d 30.30e 15.06f 38.66b 33.83d 30.30e 15.66g 24 
38.53b 32.90d 28.66e 13.33g 38.73b 33.80d 28.36f 13.33h 28 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

 
** 

Interaction 

A X B 
* and **: significant at the 0.05 and 0.01 level of probability, respectively.   
Means followed by a common letter(s) aren't significantly differed at 0.05 level. 

These results indicated that, the optimum treatment 

was the treatment included, the seed rate of 20 kg/ha 

with 400 g GA3/ha. Moreover, the differences between 

the other seeding rate 24 and 28 kg/ha at 400 g GA3/ha 

were insignificant. So, it could be decrease the seed rate 

and increase the dose of GA3 to decrease the cost of 

input factors in the hybrid rice seed production plot. 

Data in Table 8 showed that harvest index and grain 

yield were highly significantly affected by GA3 doses 

and seeding rate. The highest values of harvest index 

(21.79 and 21.69%) were obtained under rate of 20 

kg/ha during 2007 and 2008 seasons, but the lowest 

ones; 20.33 and 20.39 %; were detected in case of the 

third seeding rate during 2007 and 2008 seasons. On the 

other side, application of GA3 by a rate of 400 g /ha 

gave the highest values of harvest index (26.34 and 

26.16 %) during 2007 and 2008 seasons. respectively, 

while such values were inferior; 14.23 and 14.27%; 

under the control during two seasons. These results 

showed that high density of seeds and high doses of GA3 

produce the highest value of grain yield, which increase 

the harvest index value in the same time. Singh et al. 

(2003) found that grain yield was increased with each 

increase of GA3 application up to 100 g/ha.  

The value of grain yield was maximized under the 

third seeding rate but, it was minimized in case of 20 kg 

seeds/ ha. Moreover, the highest values were (3.48 and 

3.40 t/ha) with the dose of 400 g GA3 during 2007 and 

2008 seasons. But the lowest values were (1.63 and 1.58 

t/ha) under the control treatment during 2007 and 2008 

seasons, respectively. 

Data presented in Table 9 show that the maximum 

grain yield (3.75 and 3.66 t/ha) in the first and the second 

season, respectively were obtained when GA3 was applied 

at the rate of 400g/ha under the third seeding rate (28 

kg/ha). Untreated A line plants by GA3 gave the lowest 

grain yield (1.46 and 1.37 t/ha) in the two seasons, 

respectively under the aforementioned seeding rate 

indicating that the hybrid rice seed yield was more 

affected by GA3 application than seeding rate. 

 

Table 8. Effect of seed rate and GA3 dose, as well as their interaction on harvest index 

(%) and grain yield (t/ha) during 2007 and 2008 seasons 
Main effect and 

interaction 

harvest index(%) 
Combined 

grain yield(t/ha) 
Combined 

2007 2008 2007 2008 

Seed rate (A) 

20 

24  

28 

F – Test 

 

21.79a 

20.95b 

20.33c 

** 

 

21.69a 

20.86b 

20.39b 

** 

 

21.74a 

20.91b 

20.36c 

** 

 

2.62b 

2.77ab 

2.97a 

** 

 

2.60b 

2.68b 

2.83a 

* 

 

2.61c 

2.73b 

2.90a 

** 

GA3.doses (B) 

0 

300 

350 

400 

F – Test 

 

14.23d 

19.75c 

23.78b 

26.34a 

** 

 

14.27d 

19.64c 

23.85b 

26.16a 

** 

 

14.25d 

19.69c 

23.81b 

26.25a 

** 

 

1.63c 

2.83b 

3.22a 

3.48a 

** 

 

1.58d 

2.67c 

3.16b 

3.40a 

** 

 

1.61d 

2.75c 

3.19b 

3.44a 

** 

Interaction 

A x B 

 

** 

 

* 

 

* 

 

* 

 

** 

 

** 

* and **: significant at the 0.05 and 0.01 level of probability, respectively.   
Means followed by a common letter(s) aren't significantly differed at 0.05 level. 
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Table 9. Grain yield (t/ha) as affected by the interaction between GA3 dose and seeding rate in 
2007 and 2008 seasons 

GA3 dose (g/ha) 

Seed rate 2008 2007 

400 350 300 0 400 350 300 0 
3.18bcd 2.91def 2.56f 1.76g 3.20bc 2.97cd 2.54e 1.78f 20 

3.37abc 3.07cde 2.69ef 1.62g 3.47ab 3.27bc 2.70de 1.64f 24 
3.66a 3.51ab 2.78def 1.37g 3.75a 3.43ab 3.26bc 1.46f 28 

 
** 

 
** 

 
** 

 
** 

 
* 

 
* 

 
* 

 
* 

Interaction 

A X B 
The results suggest that, using 28 kg/ha seeding rate 

and 400 g/ha GA3 may be the optimum treatment to get 

high seed yield per unit area. Moreover, the differences 

between the treatments (24 kg/ha seed rate with 400 g/ha 

GA3) and (28 kg/ha seed rate with 350 g/ha GA3) were 

insignificant in two summer seasons 2007 and 2008. As 

will as the differences between the treatments (20 kg /ha 

seed rate with 400 g/ha GA3) and (24 kg/ha seed rate 

with 400 g/ha GA3) were insignificant during the two 

seasons. These results were confirmed with obtained 

results from the panicle exsertion and seed set 

percentage. 

From the above results, it could be concluded that, 

the optimum treatments were (20 kg/ha seeds of female 

line with used 400 g/ha GA3) and or (24kg/ha seeds of 

female lines with used 350 g/haGA3) which depends on 

the cost of 1 kg seeds of A line and the cost of gram 

from GA3. 
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 الملخص العربي

  تأثير معدلات التقاوى واضافة الجبريلين على إنتاجية تقاوى الأرز الهجين
محمود إبراهيم أبويوسف، عبد الواحد عبد الحميد السيد، ومصطفى عبد الحى الشناوى، إبراهيم سعد الدجوى  

A  فى محصتتتتتتتوو الالتتتتتتتاو  ودليتتتتتتت  الحصتتتتتتتادالأم استتتتتتتالاب  عاليتتتتتتت .
دة جرعتتتتتاي ا ايضتتتتت  ا  تتتتتا   حبتتتتت  بتتتتت ا 0111وأنخفتتتتت  و   

بتتتتت ادة ا رعتتتتتاي ا يتتتتتد  ستتتتتب  العلتتتتتد ويتتتتتنل  معتتتتتدو  هحيتتتتت  أ تتتتت
جتتترام جايضتتت   011الامتتتاوك و تتتا  أ  تتت  معتتتدو لضلايضتتت  هتتتو

حبتت  ملا  ت  ل عتاموي الأ تترى 0111لضهكاتا  للنستب  لتو   او
 .جرام  011و 051

  هكاتتتتا  متتتت  /جتتتتم 011أدى إستتتتا دام لجتتتت  ا ايضيتتتت   عتتتتدو
هكاا  إلى أعضى محصوو حبوب يص  إلى / لم  82لاوى معدو ا
 .هكاا   وو موسمى ال  اع /طن 0825

   معتدو  تترو  )ضصتفاي ااامتت  م ت  لوقتد أوحت ا الناتتالن للنستب
 أ تتتتت  يف تتتتتت  ( الستتتتتنبض  و ستتتتتب  العلتتتتتد و تتتتتت ل  محصتتتتتوو الحبتتتتتوب

هكاتتتتتتا   معتتتتتتتدو التتتتتتتاو  متتتتتتت  /  لتتتتتتتم 81)استتتتتتا دام ا عامضتتتتتتت  
/  لتتتتم   80)أو ( هكاتتتتا /جتتتتم 011استتتتا دام معتتتتدو جايضتتتت  

جتتتم  051هكاتتتا   معتتتدو التتتاو  متتت  استتتا دام معتتتدو جايضتتت  
 (.هكاا /

استتتتا دام ا عامضتتتت   متتتتن الناتتتتالن الستتتتابل  يا تتتت  أ تتتته متتتتن ا ف تتتت 
رش التتتتضستتتتول  الام متتتت  لهكاتتتتا   معتتتتدو التتتتاو  حبتتتتوب /  لتتتتم81

  لتتتتم80هكاتتتتا  أو استتتتا دام ا عامضتتتت  /جتتتتم 011 عتتتتدو   ايضتتت ل
لض صوو عضى أعضى محصوو متن البت  ة  معدو الاو  هكاا   / حبوب

 لتتتتم متتتتن التتتتاو  الستتتتول  إلام   0ااوقتتتتف عضتتتتى اكضفتتتت  االتتتت  والتتتت  
 .ا ايض من واكضف  ا رام الواحد 

 
 
 
 
 
 

أجريتتا برباتتا  حلضياتتا  ع ا   عتت  الب  يتت  لب تتو  الأ   بستت ا  
RRTC  ، ، ،بهتتد   8112 – 8112مصتتر  تتوو موستتم  فرالشتتي
عضتتى إ ااجيتت  التتاو  .  لجتت  ا ايضيتتو ثيتتع معتتدلاي الالتتاو  د استت  أ

-split-plotوصمما الالربت  بطريلت  . الأ   اال  فى حلوو الا اا 

design تتتتاللط  الرليستتتتي  . ع ثيوثيتتتت  مكتتتتر اي main plot   ا تتتتا 
بينما معتدلاي  هكاا /مل  (81,80,82)مخصص   عدلاي الالاو 

وأحتتتتتتتيفا هتتتتتتت   ا رعتتتتتتتاي بتتتتتتت و  . subplotsا ايضتتتتتتت   ا تتتتتتتا ع 
هكاتتتا  /جتتتم 051هكاتتتا  وال تتتا  /وجتتتم011معتتتدلاي ا عتتتدو الأوو 

(. control)للإحتتتتا   الى معامضتتتت  ا لا  تتتت  هكاتتتتا  /جتتتتم 011وال التتتت 
متتتتن الكميتتتت   %01وأجريتتتتا عمضيتتتت  التتتترش عضتتتتى د عاتتتت  الأولى وهتتتتى 

بعتد يتتوم  ) %01متن التدالياي وال ا يت  وهتى  %81وذلت  بعتد طترد 
لض صتتتوو عضتتى أ  تتت  اوا تت   هتتتر  لاكتتن   اعتتت  الستتتول  (. لأولىمتتن ا

IR69625 A   العليمتتت  قبتتت  الأب بستتتا  أام وذلتتت  ع حالتتت  ال  اعتتت
 .هكاا / لم  82 عدو الاو  

  :ولاكن اض ي  أهم الناالن  يما يضى

  هكاتتتا  إلى  ادة /جتتم 011أدي إحتتا   لجتت  ا ايضيتتت   عتتدو
 حتتتت   ا تتتتا إستتتتالاباها أقتتتت  معنويتتتت  فى مستتتتاح  الو قتتتت  العضتتتتم فى

 عدلاي الالاوى بينمتا أثيتر   تعا إ افتان النبتاي و اويت  الو قت  العضتم 
 .بإحا   جرعاي ا ايض  ا  اضف 

  أظهتتتري الناتتتالن أثيتتتر صتتتف  معتتتدو  تتترو  الستتتنبض  بتتت ادة جرعتتتاي
 IR 69625 وقد أعطا السول  control))  عن ا عامض ضا اي

 


