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ABSTRACT 

The present study was carried out in the two seasons of 2014 and 
2015 at the Edffina Experimental Farm of Production Sector, Agricultural 
Research Center, Edco, El-Beheira Governorate, Egypt. The main objective 
of this study was to identify the effect of nitrogen rates (0, 50, 100 and 150 kg 
N ha-1). on growth and production of Giza 179 and Sakha 104 rice cultivars 
under two sowing methods (Transplanting and broadcasting). Two 
experiments were laid out in split plot design based on RCBD in four 
replications in each sowing methods. Main plots were assigned to rice 
cultivars and the sub-plots to nitrogen rates. A combined analysis was used 
between sowing methods in each season. The results obtained show that 
application of transplanting method significantly increased number of panicle 
m-2, number of filled grains per panicle-1, number of unfilled spikelets panicle-1, 
1000-grain weight, grain yield and straw yield compared with broadcasting 
method in both seasons. The cultivar Giza 179 surpassed Sakha 104 number 
of panicle m-2, number of filled grains per panicle-1 and grain yield. While the 
later recorded the higher values of 1000-grain weight, number of unfilled 
spikelets panicle-1 and straw yield in the two seasons. Increasing nitrogen rate 
up to 150 kg N ha-1 significantly increased number of panicle m-2, number of 
filled grains per panicle-1, number of unfilled spikelets panicle-1, grain yield and 
straw yield. Except 1000-grain weight, all the mentioned traites were gradually 
decreased by each increased of nitrogen fertilizer in both seasons. The 
inverse was true in 1000-grain weight. The highest grain yield was obtained 
from adding 150 or 100 kg N ha-1 to the rice cultivar Giza 179 sown by 
transplanting method in the two seasons. It can be concluded that 
transplanting of Giza 179 received 100 kg N ha-1 could be recommended for 
optimum grain yield under these conditions. 
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INTRODUCTION 

Rice (Oryza sativa L.) is one of the most important food 
crops, in the world's providing a staple food for nearly half of the global 
population (FAO 2004; Anonymous 2009). In Egypt, rice is considered 
as the second important cereal crop after wheat as main food for 
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Egyptian population Badawi (1999). Rice is grown mostly in the 
northern part of the Nile Delta. Most of these areas are classified as 
saline soils. Grain yield is considered the main objective in the rice 
breeding program. It is dependent on component traits and economic 
return. The decrease of grain yield and its components under saline 
soil for different genotypes were reported in many investigations. 

Nitrogen fertilizer is one of the most important agronomic 
inputs and limiting factors realizing the potential rice grain production in 
the world. Use of adequate nitrogen rate is important not only for 
obtaining maximum economic return, but also to reduce environmental 
pollution Excessive nitrogen application can result in accumulation of 
large amounts of post harvest residual soil N. Residual soil N may be 
available for subsequent crops in the next seasons, but such N is 
highly susceptible to leaching during non-crop periods ( Fageria and 
Baligar 2003). Nitrogen (N) is considered to be one of the most 
essential nutrition elements for rice growth in natural ecosystems.  

Subsequent field research revealed that improved nitrogen 
fertilizer use efficiency to achieve both high yields and high grain 
quality requires careful attention to the rate and timing of nitrogen 
fertilizer application such that the total available nitrogen supply from 
soil and fertilizer is congruent with crop nitrogen demand. In high-yield 
production systems, improved congruence between nitrogen supply 
and crop demand sometimes requires several split applications 
including final nitrogen topdressing at flowering stage. (Metwally et al., 
2011). 

The main objectives of the present study was to obtained the 
effect of different nitrogen rates application under saline soil condition 
on growth and production of Giza 179 (Indica Japonica type) and 
Sakha 104 (Japonica type) rice cultivars, under transplanting and 
broadcast seeded rice planting methods. 

 
MATERIALS AND METHODS 

This experiment was conducted during 2014 and 2015 rice 
growing seasons at the Edffina Experimental Farm of Production 
Sector, Agricultural Research Center, Edco, El-Beheira Governorate, 
Egypt to study the effect of cultivation methods and different nitrogen 
rates application on growth and production of tow Egyptian rice 
cultivars Giza 179 and Sakha 104. The previous crop was faba bean in 
the two seasons. Some soil chemical and physical properties of the 
experimental sites are presented in Table (1). 
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Table (1): Some physical and chemical properties of the experimental soil 
before planting in 2014 and 2015 summer seasons 

2015 2014 
Soil properties 

  
  Particle size distribution  

Clay % 
Silt % 
Sand % 
Texture  (Clayey) 

56.00 55.90 
32.00 31.50 

12.00 12.60 

1.50 1.45 Chemical :    
Organic Matter (O.M)% 
pH(1:2.5 soil suspension) 
Ec (ds.m -1) 
Total N (ppm) 
Available P (ppm) 
Available K (ppm) 

8.34 8.10 
3.12 3.25 

310.00 308.00 
2.25 2.32 

.364.50 .386.90 

0.75 0.80 Soluble anions, meq.L -1 : 
CO--

3 
HCO-

3 
Cl- 
SO--

4 

5.35 5.40 
4.60 4.20 

1.45 1.30 

1.50 1.40 Soluble Cations, meq.L -1 : 
Ca++ 
Mg++ 
Na++ 
K+ 

1.80 1.70 
8.40 8.30 

0.45 0.30 

 
Two field experiments (one for transplanting and another one 

for broadcasting) were laid out in split design plot in four replications, 
where main plots were assigned to rice cultivars.  While, the sub-plots 
were allocated to nitrogen rates (0, 50, 100 and 150 kg N ha-1). A 
combined analysis was used between the two experiments in each 
season. Bartlett's test was used to assess homogeneity of error 
variance prior to combine analysis over environments. Nitrogen was 
applied in the form of urea (46.5% N). In the transplanting 
experiments, N was applied in two splits, i.o. 2/3 as basal and 
incorporated into the soil immediately before flooding, followed by the 
second dose after 30 days from transplanting. In broadcast seeded 
experiment, N was applied in three equal splits, first dose as a basal 
application just before flooding, followed by the second and the third 
with 30 days intervals. Pre-germinated seeds were uniformly 
broadcasted in the nursery and in the broadcast seeded field on 10th 
and 15th May of the two seasons, respectively. All agronomic practices 
were followed as recommended during the growing seasons. 

 
RESULTS AND DISCUSSION 

Number of panicles m -2 
Number of panicles m-2 was significantly affected by methods 

of planting (Table 2). The greatest number of panicles m-2 was 
obtained by transplanting rice. This was mainly due to maximum 
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number of tillers at different growth stages in regular transplanting 
compared with broadcasting. Same result was obtained by Ali et al. 
(2013). Giza 179 rice cultivar recorded more number of panicles m-2 
than Sakha 104. Increasing nitrogen rate up to 150 kg N ha-1 
significantly increased number of panicles m-2. Increases in number of 
panicles m-2 due to nitrogen application could be attributed mainly to 
the role of nitrogen in the stimulation of cell division resulting in more 
tillers formation, also might be due to the more availability of nitrogen 
that played a vital role in panicle formation during the productive stage 
of the rice plant. The promoting effects of nitrogen on number of 
panicles m-2 were reported by Abd El-Hamed (2002). 

 
Table 2: Panicle numbers m-2, length and weight of rice cultivars as 

influenced by method of planting and nitrogen rates 

Factor 
No. of panicles m -2  No. of filled grains 

panicle -1 
No. of unfilled 

spikelets panicle -1 
2014 2015 2014 2015 2014 2015 

Methods M: 
Broadcasting 
Transplanting 

F-test 

 
433.25 
591.00 

* * 

 
434.10 
594.99 

* * 

 
93.53 
114.76 

* * 

 
92.05 
112.72 

* * 

 
8.91 

11.98 
* * 

 
8.72 

11.82 
* * 

Cultivars C: 
Giza 179 

Sakha 104 
F-test 

 
530.56 
493.81 

* * 

 
532.90 
496.18 

* * 

 
108.38 
99.92 

* * 

 
106.90  
97.92 

* * 

 
9.47 

11.42 
* * 

 
9.29 

11.24 
* * 

Kg N ha -1 N: 
0 

50 
100 
150 

F-test 

 
467.56d  
495.56c 
528.75b 
556.87a 

* *  

 
469.87d 
495.93c 
529.18b 
563.18a 

* *  

 
82.66d 
98.61c 

111.06b 
124.26a 

* * 

 
81.07d 
97.03c 

109.15b 
122.38a 

* * 

 
6.05d 
9.06c 

11.91b 
14.76a 

* * 

 
5.83d 
8.83c 

11.79b 
14.60a 

* * 
Interaction 

M X C 
M x N 
C X N 

M x C X N 

 
* 

* * 
* * 
* * 

 
N S 
* * 
* * 
* * 

 
N S 
* * 
* * 
* * 

 
N S  
* *  
* * 
* * 

 
N S 
N S 
*   

N S 

 
N S 
N S 
N S  
N S 

*, ** and NS indicate p< 0.05, p<0.01 and not significant, respectively. Means of each factor 
designated by the same letter are not significantly different at 5% rate using Duncan’s multiple 
range test. 

 
The interaction effect among planting methods, rice cultivars 

and nitrogen fertilizer rates in both seasons on the number of panicles 
m-2 are presented in Table 3. Data show that there was a significant 
effect in number of panicles m-2 due to the three-way interaction. 
Application of 150 kg N ha-1 to transplanted Giza 179 cultivar recorded 
the highest number of panicles m-2. On the other hand; the lowest 
values were found when Sakha 104 cultivar was broadcasted without 
nitrogen fertilizer application in both seasons.  
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Number of filled grains panicle -1 
Number of filled grains panicle-1 was significantly affected by 

methods of planting, rice cultivars and nitrogen fertilizer rates in 2014 
and 2015 seasons (Table 2). Results show that plants under 
transplanting method produced the greatest number of filled grains 
panicle-1. Higher number of filled grains panicle-1 in transplanted rice 
may be due to availability of better light intensity, optimum spacing and 
efficient translocation of photosynthesis to the spikelets. Same result 
was found by Sekhar et al. (2014). Giza 179 rice cultivar produced 
more number of filled grains panicle-1 than Sakha 104. Increasing 
nitrogen rate up to 150 kg N ha-1 increased number of filled grains 
panicle-1 significantly. The promoting effects of nitrogen on number of 
filled grains panicle-1 were reported by Abd El-Hamed (2002). 

 
Table 3: Panicle numbers m-2 and No. of filled grains panicle-1 as affected by 

interaction among methods, rice cultivars and nitrogen rates 

Method Cultivar Kg N 
ha-1 

No. of panicles m -2  No. of filled grains 
panicle -1 

2014 2015 2014 2015 

Broadcasting 

Giza 179 
 

0 396.50l 387.75o 73.08n 72.90k 
50 423.50k 424.00m 85.25l 84.77i 

100 483.25i 488.72j 111.27h 107.80f 
150 509.00h 506.00i  121.67d 120.25c 

Sakha 104 

0 367.50m 371.25p 68.62o 67.65l 
50 402.00l 396.50n 81.10m 78.80j 

100 429.25k 432.00l 93.95j 92.62h 
150 455.25j 467.05k 113.32g 111.72e 

Transplanting 

Giza 179 
 

0 562.75f 574.06f 100.05i 98.37g 
50 592.25d 597.25d 117.45e 115.22d 

100 618.50b 612.50b 123.50c 122.55b  
150 658.75a 673.03a 134.77a 133.32a 

Sakha 104 

0 543.50g 546.57h 88.90k 85.37i 
50 564.50f   566.03g 110.67h 109.32f 

100 584.00e 583.54e 115.52f 113.65de 
150 604.50c 606.75b 127.27b 124.22b 

Means of each column designated by the same letter are not significantly different at 5% rate 
using Duncan’s multiple range test. 

 
The interaction effect among planting methods, rice cultivars 

and nitrogen fertilizer rates in both seasons on the number of filled 
grains panicle-1 (Table 3). Data show that there was a significant effect 
in number of filled grains panicle-1 due to the three-way interaction. 
Application of 150 kg N ha-1 to transplanted Giza 179 recorded the 
highest values of number of filled grains panicle-1. On the other hand, 
the lowest values were found when Sakha 104 was broadcasted 
without nitrogen fertilizer application. These results were true in both 
seasons. These findings are in close agreement with those reported by 
Sekhar et al. (2014). 

 
No. of unfilled spikelets panicle -1 

Number of unfilled spikelets panicle-1 was significantly affected 
by methods of planting, rice cultivars and nitrogen fertilizer rates (Table 
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2). Plants under transplanting method recorded the greatest number of 
unfilled spikelets panicle-1. Same result was found by Laary et al. 
(2012). The highest number of unfilled spikelets panicle-1 was obtained 
by Sakha 104. Increasing nitrogen rate up to 150 kg N ha-1 increased 
number of unfilled spikelets panicle-1 significantly. The clear effects of 
nitrogen on number of unfilled spikelets panicle-1 were reported by 
Bahmanyar et al. (2010). 

 
1000-grain weight (g)  

Thousand -grain weight was significantly affected by methods 
of planting, rice cultivar and nitrogen fertilizer rate in 2014 and 2015 
seasons (Table 4). The heaviest 1000-grain weight was obtained by 
transplanting rice compared with direct seeding. This may be due to 
that plants gave better growth under transplanting due to regular 
spacing. Same finding was found by Ehsanullah et al. (2000). Sakha 
104 rice cultivar recorded heaver 1000-grain weight than Giza 179. 
Nitrogen fertilizer application significantly decreased the 1000-grain 
weight. Thus, the highest values of 1000-grain weight appeared no 
nitrogen was applied. This is mainly due to the higher number of 
spikelets per panicle in plants received nitrogen at any rate than those 
did not which receive any nitrogen. So the sink capacity is high and the 
source is limited, therefore, the filling of grains was more and 
consequently the grain of weight was high. The promoting effects of 
nitrogen on 1000-grain weight were reported by Metwally et al. (2010). 
 
Table 4: 1000-grain weight, grain yield and straw yield and harvest index of 

rice cultivars as affected by method of planting and nitrogen rates 
Factor 

1000-grain weight (g) Grain yield t ha -1 Straw yield t ha -1 
2014 2015 2014 2015 2014 2015 

Methods M: 
Broadcasting 
Transplanting 

F-test 

 
24.91 
26.39 

* * 

 
27.09 
28.10 

* * 

 
7.69 
9.63 
* * 

 
7.62 
9.73 
* * 

 
9.31 

12.35 
* * 

 
9.21 

12.25 
* * 

Cultivars C: 
Giza 179 

Sakha 104 
F-test 

 
24.87 
26.43 

* * 

 
26.69 
28.48 

* * 

 
9.17 
8.14 
* * 

 
9.10 
8.25 
* * 

 
10.57 
11.10 

* * 

 
10.50 
10.98 

* * 
Kg N ha -1 N: 

0 
50 
100 
150 

F-test 

 
28.65a 
26.65b 
24.62c 
22.69d 

* * 

 
28.95a 
27.91b 
27.01c 
26.47d 

* * 

 
6.88 d 
8.07 c 
9.48 b 
10.19 a 

* *  

 
6.92 d 
8.01 c 
9.60 b 
10.18 a 

* * 

 
7.84 d 
9.65 c 

12.14 b 
13.72 a 

* * 

 
7.83 d  
9.59 c 

12.06 b 
13.48 a 

* * 
Interaction 

M X C 
M x N 
C X N 

M x C X N 

 
* * 
* 

N S  
N S 

 
N S 

* 
* *  
N S 

 
* * 
* * 
* * 
* * 

 
N S 
* * 
* * 
* * 

 
* * 
* * 
* * 

N S 

 
* * 
* * 
* * 
* * 

*, ** and NS indicate p< 0.05, p<0.01 and not significant, respectively. Means of each factor 
designated by the same letter are not significantly different at 5% level using Duncan’s multiple 
range test. 
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Grain yield t ha -1 
Grain yield was significantly affected by the three studied 

factors in 2014 and 2015 seasons (Table 4). Transplanting methods 
produced more grain yield compared with direct seeded rice. This was 
mainly due to the transplanting technique gave maximum number of 
tillers, panicles per unit area, grains per panicle and 1000-grain weight 
than broadcast seeding technique. These findings are in close 
agreement with those reported by Javaid et al. (2012). Giza 179 rice 
cultivar gave the highest values of grain yield in both seasons. Such 
difference was mainly due to the genotypic variation. These results are 
in agreement with those obtained by Koutroubas and Ntanos (2003). 
Increasing nitrogen rate up to 150 kg N ha-1 increased grain yield 
significantly. Increases in grain yield due to nitrogen application could 
be attributed mainly to the role of nitrogen in increasing most grain 
yield attributes (number of panicles m-2, panicle length, number of filled 
grains panicle-1 and panicle weight). Similar finding were reported by 
Gharib et al. (2011). 

The interaction effect among planting methods, rice cultivars 
and nitrogen fertilizer rates in both seasons on the grain yield (Table 
5). Data show that there was a significant effect in grain yield due to 
the three-way interaction. Application of 150 kg N ha-1 to transplanted 
Giza 179 cultivar recorded the highest values of grain yield. On the 
other hand, the lowest values were found when Sakha 104 cultivar 
was broadcasted without nitrogen fertilizer application. These results 
were true in both seasons. The differences in grain yield of Giza 179 
rice cultivar between 100 and 150 kg N ha-1 were not significant in both 
seasons under transplanting method. These findings are in close 
agreement with those reported by Chen et al. (2014). 
 

Table 5: Grain yield and straw yield as affected by interaction among planting 
methods, rice cultivars and nitrogen rates 

Method Cultivar Kg N ha -1 
Grain yield t ha -1 Straw yield 

t ha -1 
2014 2015 2015 

Broadcasting 
 

Giza 179 

0 6.38 j 6.40 j 6.87 l 
50 7.42 h  7.11 h 7.97 k  
100 9.19 e 9.24 d 10.43 g  
150 9.60 cd  9.35 d 11.33 e  

Sakha 104 

0 6.10 k 6.03 k 6.97 l 
50 6.65 i 6.66 i 7.95 k 
100 7.30 h 7.43 g 9.69 h 
150 8.88 f  8.75 e 12.49 c  

Transplanting 

Giza 179 

0 7.72 g 7.70 f 8.47 j 
50 9.44 d 9.38 d 10.74 f  
100 11.75 a 11.74a 14.05 b  
150 11.88 a 11.90a 14.14 b  

Sakha 104 

0 7.33 h 7.53 fg 9.00 i 
50 8.78 f 8.88 e 11.70 d   
100 9.70 c 9.99 c 14.06 b  
150 10.41 b 10.74 b 15.98 a 

Means of each column designated by the same letter are not significantly different at 5% level 
using Duncan’s multiple range test. 



             Sorour, F. A. et al., 180

 
 Straw Yield t ha -1 

The highest straw yield was recorded in transplanting method 
(Table 4) .The superior of transplanting may be due to better 
establishment and growth of rice plants than broadcast seeded 
method. Same result was found by San-oh et al. (2004). Sakha 104 
rice cultivar produced more straw yield than Giza 179. The varietal 
differences in straw yield might be due to the differences in their 
genetic makeup. Increasing nitrogen rate up to 150 kg N ha-1 
increased straw yield significantly. The increase in the straw yields 
might be mainly due to the fact that nitrogen application increased the 
accumulation of dry matter g m-2, better growth of rice plant, internodes 
elongation and gibberellins activity. These findings are in close 
agreement with those reported by Singh et al. (2000). 

Data in Table 5 show that there was a significant difference in 
straw yield due to the three-way interaction among planting of 
methods, rice cultivars and nitrogen fertilizer rates in the second 
season only. The highest values were recorded when transplanted 
Sakha 104 plants were fertilized with 150 kg N ha-1. These findings are 
in close agreement with those reported by Sekhar et al. (2014). 

 
CONCLUSION 

It could be concluded that the Giza 179 show good 
performance for yield and yield characters under both two planting 
methods (Transplanting and Broadcasting). This due to the genetic 
background is different for tow cultivars. Also, the recommended from 
this study the Giza 179 is suitably cultivars under two methods and 
even with different rates from nitrogen fertilizer.   
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	�ن ا�زرا���ن 

 ���ظ!  –	زر�! إد��#� ����و���� ا����)! ��ط�ع ا&#��ج 	ر�ز ا���وث ا�زرا��! �	#ط�! اد�و ��	
 150��م ، و  100��م ،  50, �/ر(	)د.ت ا�
	�د ا�#��رو��#� �درا
! �-,�ر . 	�ر -ا����رة 

��ت طر����ن 	ن  104، 
��  179و�#/�ن 	ن ا�رز ا�	�ري وھ	� ��زة ) ھ���ر/ ��م 
ا���	�م ا&���56 و��ن  .��5 ا#����! ا�رزطر��! ا��دار ا�����د�! وطر��! ا��4ل ا�	#�ظم : ا�زرا�! 

��ر�! �طر��! (���ر��5 ھو ا��ط8 ا�	#�4! 	رة وا�دة �5 أر�)! 	�ررات وذ�ك ��ل ��ر�! ��5 �ده ا
� �ل 	و
م 
��دام�م إ ).ا��4ل وأ�رى �طر��! ا��دار�و��#ت أھم  .����ل 	�4رك �طر���� ا�زرا�! 

�5 ا�	و
	�ن ا���م��	�8 �ط��ق طر��! ا��4ل ا�	#�ظم ز��دة 	)#و�! أ�ط5  : ا�#��6; ا�	���ل ���:� 
ا�
#��! ، وزن ا�ـ / �دد ا���وب ا�/�ر<! , 
#��! / �دد ا���وب ا�		��6! ,  2م/ �دد ا�
#��ل  	,ل

. ���	��ر#! �طر��! ا��دار ا�����د�! �ل ا�	و
	�ن 	��ول ا��شو	��ول ا���وب ��! ،  1000
أ�ط5 أ��5 ا���م  179زرا�! ا��#ف ��زة وأو�Aت ا�#��6; ا�	���ل ���:� ��ت ھذه ا�درا
! أن 


#��! و	��ول ا���وب ���	��ر#! / �دد ا���وب ا�		��6! ,  2م/ �	)ظم ا��/�ت 	,ل �دد ا�
#��ل 
 ��
� �دد ا���وب ا�/�ر<!  أ�ط5 أ��5 ا���ما�ذي  ����104#ف ���!  1000ا�
#��! ، وزن ا�ـ / 

�و	��ول ا��ش ��	���ل ���:� ��ت ھذه ا�درا
! أن ز��دة أو�Aت ا�#��6; ا�	� . ا�	و
	�ن 
ھ���ر �د ���ت ز��دة 	)#و�! �5 ا���م ا�	�و
ط! / ��م  150	)د.ت ا��
	�د ا�#��رو��5# ��5 

/ �دد ا���وب ا�/�ر<! , 
#��! / �دد ا���وب ا�		��6! ,  2م/ �دد ا�
#��ل  	,ل�	)ظم �/�ت ا�رز 
��!  ��ث أ#:� زادت  �1000/! وزن ا�ـ  	��دا .ا�
#��! ، 	��ول ا���وب و	��ول ا��ش

��! �دون  �1000در���� ��#�/�ض 	)د.ت ا�
	�د ا�#��رو��#� ، ��ث 
��ت أ��5 ا���م �وزن ا�ـ 
��! ا�
	�د ا�#��رو��#�Aإ . !��Aول ا���وب ����ت �#د إ��	م  100أو  150أ��5 ا���م ���

� ا��#ف ��زة / #��رو��ن � ا�	و
	�ن ، �وا
ط! طر��! ا� 179ھ���ر � ��و�#�ءا �4ل ا�	#�ظم 
	8 طر��! ا��4ل  ��179زة  ھ���ر 	8 ا��#ف/ ��م  100	)دل ا�
	�د ا�#��رو��#�  ��5 ذ�ك �Eن

 –	#ط�! إد�و  ��ت ظروف ا.#����! أن �و�F� 5 �����ق 	��ول ��وب ���� �	�نا�	#�ظم 
�ظ! ا����رة��	    . 


