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ABSTRACT 
Two field experiments were conducted at the Experimental Farm of Etai El- Baroud Agricultural Research Station, 

Behaira Governorate, Agriculture Research Center (ARC), Egypt during 2015 and 2016 summer seasons to evaluate the 
performance of three rice cultivars namely Giza 179, Sakha 105 and Sakha 106. A split plot design with three replicates was 
used. The main plots were devoted to rice cultivars and the sub plots were occupied by different nitrogen treatments T1 (60 
Kg N/fed), T2 (2 Tons rice husk + 40 Kg N/fed), T3 (2 tons rice husk + 2 tons rice straw + 40 Kg N/fed) and T4 (2 tons rice 
straw + 40 Kg N/fed). The results showed significant differences between cultivars for most studied characters. Comparison 
between means showed that in both study seasons rice cultivar Giza 179 gave the highest values for number of panicles/m2 , 
grain yield , broken and grain shape while, lowest values for 1000 grain weight, hulling, grain length, grain width and protein 
content. Moreover, Sakha 105 rice cultivar showed highest values for grain length, grain width, protein content % and water 
uptake. Sakha 106 rice cultivar showed superiority for 1000 grain weight, hulling and milling. Furthermore, applying 2 ton 
rice husk + 2 ton rice straw + 40 Kg N/fed showed superiority for number of panicles/m2 , number of filled grains/panicle, 
1000 grain weight, grain yield, hulling, milling and protein content. Interaction between rice cultivars and nitrogen treatments 
in both study seasons showed the highest values for number of panicles/m2, grain yield and milling were noticed with Giza 
179 rice cultivar and applying 2 tons rice husk +2 tons rice straw +40 Kg N/fed. Moreover, the highest values for number of 
filled grains/panicle, 1000 grain weight and hulling were recognized with Sakha 106 rice cultivar and applying 2 tons rice 
husk +2 tons rice straw +40 Kg N/fed.  
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Introduction 

In Egypt approximately 6 million feddan of 
land are used for growing crops. This area is 
doubled because of the crop intensification and 
rotation used for summer (rice) and winter (wheat) 
crops. Increasing productivity per feddan is one of 
most important target for Egyptian economy. Rice 
straw residue is removed by grazing and mostly by 
burning. This practice causes many problems; 
firstly it causes air pollution which affects the health 
of human beings, secondly, it kills the macro and 
micro- organisms of the soil which convert the 
energy and nutrients from crop residues and thirdly, 
it produces some toxic gases and maximizes 
densification of soil layers. Although there is other 
economical ways to get rid of it as incorporation 
into the soil as a source of organic matter and save 
some nitrogen fertilizer. Rice husk represent about 
20%of the weight of the harvest, paddy during 
refining processes, it has a little commercial value, 
because of their high silicon content. Incorporation 
of rice husk and rice straw into soil mixtures was 
found to affect the yield of many crops. Some 

studies indicated that N-fertilizer cause pollution of 
the environment but nitrogen fertilization is applied 
of the crop during the early growth stages and 
accumulated in the vegetative parts to be utilized of 
grain formation. Also nitrogen fertilization has a 
vital role in nitrogen % in rice grains and nitrogen 
uptake by rice plants Salem et al. (2005). Also, 
Zhou et al. (2003) reported that the nitrogen uptake 
by rice and system productivity increased with the 
long-term combination between organic and 
chemical NPK fertilizer. Moreover, utilization of 
biological N2 fixation (BNF) can decrease the 
application of mineral N fertilizers, thus reducing 
environmental risks (Raimam et al., 2007 and 
Radwan et al. 2008). 

Applying rice husk at rate 4 t/ha with 40 kg 
N/ha as urea incorporated into the dry soil during 
land preparation after wheat significantly increased 
shoot length, 1000 grain weight, grain and straw 
yields and milling% while, 3 t/ha was adequate for 
the highest root depth, number of panicle/hill, panicle 
weight, grain yield, harvest index, hulling % and 
head rice%. Soil organic matter content is gradually 
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decline due to high cropping intensity which causes 
quick decomposition of organic matter Ebaid et al. 
(2004). Significant effects on most root, shoot, yield 
and its attributes, yield related, and panicle characters 
due to increasing husk rates from zero up to 4 
tons/fed. 4 tons/fed gave the highest grain yield and 
its components, yield related, and panicle characters 
due to increasing husk rates from zero up to 4 
tons/fed El -Dalil (2007).   

The highest value of 1000 grains weight (20.94 
g) was found with control. There was a highly 
significant effect on filled grain when rice straw plus 
nitrogen were added 3 weeks before transplanting, 
panicle length was significantly increased when 2 ton 
of rice straw plus 69 kg of nitrogen were applied. 
Addition of rice straw plus nitrogen 3 weeks before 
transplanting gave higher N-uptake than the other 
treatments. Nitrogen uptake was higher when rice 
straw was added alone directly before transplanting 
compared to control. Addition of rice straw plus 
nitrogen increased the phosphorus uptake. Organic 
matter was found to be higher with the application of 
rice straw than that with no straw. Using straw as a 
fertilizer reduces the environmental impact especially 
environmental pollution by nitrate and the products 
of burning Naiem (2006). However, the use value of 
organic matter decreased along with the organic 
resources continually increasing under the 
background of agriculture with high input, high 
output and high efficiency (Xi et al. 2004). 

This study aimed to investigate the 
performance of some rice cultivars under different 
nitrogen treatments, including mineral, organic and 
their combinations, regarding some, yield and yield 
components and grain quality characters. 

Materials and methods 

Two field experiments were conducted at the 
Experimental Farm of Etai El- Baroud 
Agricultural Research Station, Behaira 
Governorate, Agriculture Research Center 
(ARC), Egypt during 2015 and 2016 summer 
seasons to evaluate the performance of three rice 
cultivars namely Giza 179, Sakha 105 and Sakha 
106. A split plot design with three replicates was 
used. The main plots were devoted to rice 
cultivars and the sub plots were occupied by 
different nitrogen treatments T1 (60 Kg N/fed), T2 

(2 Tons rice husk + 40 Kg N/fed), T3 (2 tons rice 
husk + 2 tons rice straw + 40 Kg N/fed) and T4 (2 
tons rice straw + 40 Kg N/fed).   

During these successive seasons rice crop 
followed cultivation of wheat crop in the winter 
season and both rice and wheat were grown directly 
without tillage. In addition, the same experimental 
plot had been utilized at all seasons of study. Rice 
husk and chopped rice straw were used as organic 
fertilizers that were added before wheat cultivation 
in the first season only as top application, 
meanwhile, nitrogen source was urea added at 30 
days after broadcasting. This amount was added in 
three splits; the first before broadcasting, the second 
at 30 days after broadcasting ( at the end of seedling 
stage and the beginning of tillering stage) and the 
third was applied after 60 days after broadcasting ( 
at the end of tillring stage and the beginning of 
panicle initiation). Sub plot size was 10 m2 and the 
sowing date in nursery was 10 May and plants were 
transplanted after 30 days after sowing to 
permanent field, in both seasons.       

Soil samples were taken from experimental site 
at depth of 0- 30 cm from soil surface. Soil analysis 
was conducted according to the methods of Black et 
al. (1965) was used. The experimental site soil had 
the following properties as an average of the two 
seasons: PH = 7.5, total organic matter = 1.5 %, 
total nitrogen = 0.27 %, available P = 16.5 ppm and 
available K = 633.0 ppm.  

At harvest, five meter square from central area 
of each plot were harvested for determination of 
grain yield then it was converted to tons/fed. Also, 
number of panicles/m2, 1000 grain weight and 
number of filled grains /panicle were determined. 
The paddy rice samples were cleaned by Dockage 
Tester Machine (Carter Day CO, style number 
XT3, USA) to remove the dust foreign matter, mud 
balls, and immature green automatically. Rice 
samples (200 g for each) were taken randomly; 
samples were dehulled with an experimental Satake 
huller machine and polished in Satake miller. 
Furthermore, grain quality characters were recorded 
according to International Rice Research Institute 
(IRRI 1996). Analysis of variance was carried out 
according to Gomez and Gomez (1984) using SAS 
program, version 8.0.  



Alex. J. Agric. Sci.  Vol. 62, No. 2, pp. 195– 202, 2017 
 

197 

Results and discussion 

1- Effect of rice cultivars: 

Performance of the studied rice cultivars is 
presented in Tables (1, 2, 3 and 4). Data revealed 
that there were significant differences between 
rice cultivars for all studied characters except for 
amylose content % in both study seasons. 
Comparison between means showed that rice 
cultivar Giza 179 gave the highest values for 
number of panicles/m2 (386.5 and 414.6 %), 
grain yield (3.87 and 4.28 ton/fed), broken (12.89 
and 12.55 %) and grain shape (2.12 and 2.10 
L/W) while, lowest values for 1000 grain weight 
(22.83 and 23.35 gm), hulling (79.27 and 79.74 
%), grain length (5.29 and 5.37 mm), grain width 
(2.50 and 2.56 mm) and protein content (7.60 and 
7.85 %) in 2015 and 2016 seasons, respectively. 
Moreover, Sakha 105 rice cultivar showed 
highest values for grain length (5.71 and 5.65 
mm), grain width (2.93 and 2.86 mm), protein 
content (8.12 and 8.46 %) and water uptake 
(465.3 and 461.5 ml water/100 gm milled grains) 
while, lowest values for number of filled 
grains/panicle (118.5 and 138.2), grain yield 
(3.41 and 4.00 ton/fed) and broken (5.44 and 5.21 
%) in 2015 and 2016 seasons, respectively. 
Furthermore, Sakha 106 rice cultivar showed 
superiority for 1000 grain weight (25.72 and 
26.28 gm), hulling (80.26 and 80.83 %) and 
milling (71.20 and 71.29 %) while, lowest values 
for water uptake (451.8 and 449.5 ml water/100 
gm milled grains) in 2015 and 2016 seasons, 
respectively. Variation between rice cultivars 
might be due to genetic factors. These results 
were in harmony with (El-Feky 2006, El-Kalla et 
al. 2006, El-Sherif et al. 2007, El-Nory 2008 and 
Radwan et al. 2008, El Dalil 2011 and Abou El-
Soud, 2015) 

2- Effect of nitrogen treatments: 

The primary goal of the present study was to 
reduce the application of mineral nitrogen in rice 
growing to lower production costs and reduce the 
adverse effects of chemical fertilizers on the 
environment. However the data presented in tables 
(1, 2, 3 and 4) showed that using different nitrogen 
treatments significantly affect most studied 

characters except for grain length, grain width, 
grain shape, amylose % and water uptake in both 
study seasons. Applying 2 ton rice husk + 2 ton rice 
straw + 40 Kg N/fed showed superiority for number 
of panicles/m2 (358.0 and 388.3), number of filled 
grains/panicle (139.7 and 158.9), 1000 grain weight 
(24.91 and 25.72 gm), grain yield (4.17 and 4.60 
ton/fed), hulling (80.69 and 80.95 %), milling 
(71.42 and 71.78 %), protein content (8.20 and 8.42 
%) while, the lowest values for most previous 
characters were noticed by applying 2 ton husk + 40 
Kg N/fed in 2015 and 2016 seasons, respectively. 
These results may led to the conclusion that adding 
husk and straw together to the soil caused improve 
in the soil texture which enhanced root growth and 
so caused successive improvement of soil drainage, 
which increased soil perculation and decreased the 
losses of nitrogen from the soil by denitrification 
which occurs under an aerobic condition of rice 
fields and in the other side it permited deeper 
penetration of plant root caused a significant 
improve in the growth of rice plants.  Similar results 
were reported by (Ebaid et al. 2004, Gewaily 2006, 
Naiem 2006, Tabl 2008 and El Dalil 2011). 

3- Interaction between rice cultivars and 
different nitrogen treatments: 

Data in Tables (5 and 6) showed significant 
differences for interaction between rice cultivars 
and different nitrogen treatments for grain yield and 
its components and milling properties in both study 
seasons. The highest values for number of 
panicles/m2 (422.6 and 460.5), grain yield (4.42 and 
4.75 tons/fed) and milling (71.77 and 72.12 %) 
were noticed with Giza 179 rice cultivar and 
applying 2 tons rice husk +2 tons rice straw +40 Kg 
N/fed in 2015 and 2016 seasons, respectively. 
Moreover, the highest values for number of filled 
grains/panicle (147.2 and 163.1), 1000 grain weight 
(26.21 and 26.92 gm) and hulling (81.30 and 81.62 
%) were recognized with Sakha 106 rice cultivar 
and applying 2 tons rice husk +2 tons rice straw 
+40 Kg N/fed in 2015 and 2016 seasons, 
respectively. Furthermore, the lowest values for 
broken (5.17 and 5.02 %) were noticed with Sakha 
105 rice cultivar and applying 2 tons rice husk +2 
tons rice straw +40 Kg N/fed in both study seasons, 
respectively. These results were in harmony with 
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those reported by (Ebaid et al. 2004 and El Dalil 2011). 
Table (1): Mean values for grain yield and its components as affected by rice cultivars and 

nitrogen fertilization in 2015 and 2016 seasons. 

Number of 
panicles/m2 

Number of filled 
grains/panicle 

1000 grain weight 
(gm) 

Grain yield 
(ton/fed) Treatments 

2015 2016 2015 2016 2015 2016 2015 2016 
C- (Cultivars) 

Giza 179 386.5 414.6 130.5 145.9 22.83 23.35 3.87 4.28 
Sakha 105 316.2 328.9 118.5 138.2 24.55 25.38 3.41 4.00 
Sakha 106 306.1 335.4 132.2 141.1 25.72 26.28 3.66 4.19 
L.S.D.0.05 4.841 5.142 1.752 2.664 1.133 0.743 0.117 0.069 

N- (Nitrogen treatments) 
T1 342.7 358.9 129.1 146.6 24.45 25.04 3.83 4.25 
T2 319.0 338.6 116.0 129.8 23.95 24.45 3.09 3.75 
T3 358.0 388.3 139.7 158.9 24.91 25.72 4.17 4.60 
T4 327.3 352.6 124.4 140.6 24.16 24.79 3.49 4.03 

L.S.D.0.05 6.511 4.873 4.325 5.346 0.155 0.223 0.211 0.184 
Interaction 

C x N ** ** ** ** ** ** ** ** 

 

Table (2): Mean values for milling properties as affected by rice cultivars and nitrogen 
fertilization in 2015 and 2016 seasons. 

Hulling % Milling % Broken % 
Treatments 

2015 2016 2015 2016 2015 2016 
C- (Cultivars) 

Giza 179 79.27 79.74 70.33 71.24 12.89 12.55 
Sakha 105 80.16 80.34 70.56 71.09 5.44 5.21 
Sakha 106 80.26 80.83 71.20 71.29 6.45 5.65 
L.S.D.0.05 0.078 0.296 0.117 0.033 0.698 0.334 

N- (Nitrogen treatments) 
T1 79.78 80.25 70.71 71.01 8.47 9.02 
T2 79.58 80.14 70.18 70.79 8.30 7.78 
T3 80.69 80.95 71.42 71.78 7.95 6.96 
T4 79.53 79.87 70.47 71.23 8.33 7.44 

L.S.D.0.05 0.178 0.104 0.280 0.311 0.105 0.295 
Interaction 

C x N ** ** ** ** ** ** 
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Table (3): Mean values for grain dimension properties as affected by rice cultivars and nitrogen 
fertilization in 2015 and 2016 seasons.  

Grain length (mm) Grain width (mm) Grain shape (L/W) 
Treatments 

2015 2016 2015 2016 2015 2016 

C- (Cultivars) 

Giza 179 5.29 5.37 2.50 2.56 2.12 2.10 

Sakha 105 5.71 5.65 2.93 2.86 1.95 1.98 
Sakha 106 5.53 5.45 2.75 2.81 2.01 1.94 

L.S.D.0.05 0.139 0.065 0.133 0.041 0.045 0.022 

N- (Nitrogen treatments) 

T1 5.62 5.49 2.78 2.70 2.02 2.03 
T2 5.47 5.59 2.73 2.76 2.00 2.04 
T3 5.46 5.53 2.70 2.81 2.02 1.97 

T4 5.49 5.56 2.69 2.73 2.04 2.02 
L.S.D.0.05 n.s n.s n.s n.s n.s n.s 

Interaction 

C x N n.s n.s n.s n.s n.s n.s 

 

Table (4): Mean values for protein, amylose and water uptake as affected by rice cultivars and 
nitrogen fertilization in 2015 and 2016 seasons. 

Protein content % Amylose  content % Water uptake (ml 
water/100 gm milled 

grains) 

Treatments 

2015 2016 2015 2016 2015 2016 

C- (Cultivars) 

Giza 179 7.60 7.85 19.19 19.07 460.6 456.3 

Sakha 105 8.12 8.46 18.97 19.10 465.3 461.5 
Sakha 106 7.77 8.07 19.08 19.02 451.8 449.5 
L.S.D.0.05 0.137 0.207 n.s n.s 3.272 4.183 

N- (Nitrogen treatments) 

T1 8.00 8.17 19.47 19.25 462.1 457.3 

T2 7.62 7.83 18.61 18.30 456.0 450.5 
T3 8.20 8.42 19.54 19.66 468.0 462.6 
T4 7.47 8.08 18.70 19.05 450.8 452.7 

L.S.D.0.05 0.045 0.073 n.s n.s n.s n.s 

Interaction 

C x N n.s n.s n.s n.s n.s n.s 
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Table (5): Mean values for grain yield and its components as affected by the interaction between 
rice cultivars and nitrogen fertilization in 2015 and 2016 seasons. 

Number of 
panicles/m2 

Number of 
filled grains/ 

panicle 

1000 grain 
weight (gm) 

Grain yield 
(ton/fed) 

Cultivars (Nitrogen 
treatments) 

2015 2016 2015 2016 2015 2016 2015 2016 
T1 395.7 413.8 133.6 146.2 22.96 23.32 3.81 4.31 
T2 352.3 378.4 120.5 153.3 22.42 23.05 3.51 3.93 
T3 422.6 460.5 139.3 157.5 23.30 23.89 4.42 4.75 

Giza 179 
 

T4 375.2 405.8 128.4 142.7 22.65 23.13 3.72 4.11 
T1 316.2 330.5 123.1 141.3 24.57 25.50 3.72 4.12 
T2 310.5 317.2 105.2 119.5 24.10 24.56 2.73 3.57 
T3 330.8 342.3 132.5 156.2 25.22 26.35 3.95 4.45 

Sakha 105 
 

T4 307.1 325.4 113.3 135.7 24.32 25.10 3.22 3.87 
T1 316.2 332.5 130.6 150.2 25.82 26.30 3.95 4.32 
T2 294.2 320.3 122.3 134.7 25.33 25.75 3.03 3.76 
T3 320.6 362.1 147.2 163.1 26.21 26.92 4.15 4.59 

Sakha 106 

T4 299.5 326.5 128.6 143.5 25.50 26.14 3.52 4.10 
L.S.D.0.05 5.017 4.523 3.551 3.142 0.314 0.251 0.081 0.124 

 

Table (6): Mean values for milling properties as affected by the interaction between rice 
cultivars and nitrogen fertilization in 2015 and 2016 seasons. 

Hulling % Milling % Broken % 
Cultivars Nitrogen 

treatments 2015 2016 2015 2016 2015 2016 

T1 79.43 80.12 70.73 71.33 13.26 15.62 

T2 78.90 79.33 69.20 70.52 13.02 12.36 

T3 80.23 80.56 71.77 72.12 12.57 10.71 

Giza 179 

 

T4 78.50 78.96 69.60 70.98 12.72 11.51 

T1 79.90 80.10 70.27 70.96 5.82 5.39 

T2 80.00 80.22 70.17 70.52 5.31 5.16 

T3 80.53 80.67 71.10 71.62 5.17 5.02 

Sakha 105 

 

T4 80.20 80.35 70.70 71.25 5.47 5.25 

T1 80.00 80.52 71.13 70.75 6.33 6.05 

T2 79.83 80.87 71.17 71.33 6.56 5.83 

T3 81.30 81.62 71.40 71.61 6.10 5.16 

Sakha 106 

T4 79.90 80.31 71.10 71.46 6.79 5.57 

L.S.D.0.05 0.308 0.211 0.302 0.259 0.215 0.117 
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Conclusion 

The present study indicated that applying 2 
ton rice husk + 2 ton rice straw + 40 Kg N/fed 
showed superiority for number of panicles/m2, 
number of filled grains/panicle, 1000 grain 
weight, grain yield,  hulling, milling and protein 
content. Moreover, the interaction between rice 
cultivars and nitrogen treatments in both study 
seasons showed the highest values for number of 
panicles/m2, grain yield and milling were noticed 
with Giza 179 rice cultivar and applying 2 tons 
rice husk +2 tons rice straw +40 Kg N/fed. 
Moreover, the highest values for number of filled 
grains/panicle, 1000 grain weight and hulling 
were recognized with Sakha 106 rice cultivar and 
applying 2 tons rice husk +2 tons rice straw +40 
Kg N/fed. 
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 الملخص العربى
حبوب الأرز لبعض أصناف الأرز  جودة تأثير معاملات النيتروجين على المحصول وصفات
  المصرية

 خالد مصصطفى حمدى عبد السلام و مدحت عبد المنعم الدليل 

 بمزرعة محطة البحوث الزراعية بإيتاى لبارود محافظة ٢٠١٦ ، ٢٠١٥تم اجراء تجربتين حقلتين خلال موسمى الزراعة 
 تم إستخدام تصميم القطع المنشقة .١٠٦ ، سخا ١٠٥ ، سخا ١٧٩ مصر لتقييم أداء ثلاث أصناف من الأرز هى جيزة –البحيرة 

 كجم ٦٠ – ١ فرعية النيتروجين في القطع ال حيث كانت أصناف الأرز فى القطع الرئيسية ومعاملاتفي ثلاث مكررات
جم  ك٤٠+  طن قش أرز ٢+  طن سرسة الأرز  ٢ - ٣  كجم نتروجين للفدان٤٠+  طن سرسة الأرز ٢ – ٢ نتروجين للفدان
اظهرت النتائج وجود فروق معنوية بين الأصناف بالنسبة  . كجم نتروجين للفدان٤٠+  طن قش أرز ٢- ٤ نتروجين للفدان

  اعطي١٧٩ كلا موسمى الدراسة ان صنف الأرز جيزة فيلمعظم الصفات المدروسة كما أظهرت المقارنات بين المتوسطات 
جية الحبوب والكسر وشكل الحبة بينما أعطى اقل القيم لوزن الألف حبة والتقشير اعلى القيم لعدد السنابل بالمتر المربع وانتا

 اعلى القيم لطول الحبة وعرض ١٠٥وطول الحبة وعرض الحبة ومحتوى البروتين وعلاوة على ذلك اظهر الصنف سخا 
تقشير والتبييض والأكثر من  اظهر تفوق لوزن الألف حبة وال١٠٦صنف الأرز سخا  .الحبة ومحتوى البروتين وامتصاص الماء

 كجم نيتروجين للفدان بين تفوق لعدد السنابل بالمتر مربع وعدد ٤٠ طن قش ارز مع ٢ طن سرسة الأرز مع ٢هذا اضافة 
وكان التفاعل بين أصناف .الحبوب الممتلئة بالسنبلة ووزن الالف حبة وانتاجية الحبوب والتقشير والتبييض ومحتوى البروتين 

عاملات النيتروجينية لكلا موسمى الدراسة أظهرت اعلى القيم لعدد السنابل بالمتر المربع وانتاجية الحبوب والتبييض الأرز والم
 كيلو جرام نيتروجين للفدان بينما ٤٠ طن قش ارز مع ٢ سرسة مع  طن٢ واضافة ١٧٩مع استخدام صنف الأرز جيزة 

 ١٠٦ووزن الآلف حبة والتقشير كانت واضحة بالنسبة للصنف سخا كانت أعلى النتائج لعدد الحبوب الممتلئة بالسنبلة 
  . كيلو جرام نيتروجين للفدان٤٠ قش ارز مع ٢ طن سرسة أرز مع ٢بإضافة 

 


