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Response of sakha 106 rice variety to different levels of
slow release nitrogen fertilizer compared with the
recommended dose of urea.
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ABSTRACT
The nitrogen efficiency is very low for rice plant under irrigated ecosystem,
might be due to increasing of nitrogen losses through different ways. To increase N
efficiency by using slow release nitrogen fertilizer, two field experiments were carried
out at the Farm of Rice Research and Training Center (RRTC), Sakha , Kafer-ElSheik, Egypt, during the two successive seasons of 2008 and 2009 to study the
response of Sakha 106 rice variety to different levels of slow release N-fertilizer
(Enciabien ) i.e. 0.30,40,50 and 60 kg N/fed compared with 60 kgN /fed as urea form .
The obtained results revealed that the application of 60 Kg N/ fed as urea or
Enciabien gave the tallest plant, while the same rates as urea produced more tillers
and dry matter content. Moreover, there was any significant among all the Ntreatments in leaf area index (LAI). As for yield and its attributes, adding nitrogen at
the rates of 50 and 60 kg N/fed as Enciabien or 60 kg N/fed as urea gave the highest
number of panicles/hill, while number of filled grains /panicle was responded to 40 kg
N / fed without any significant difference with 50 and 60 kg N/fed as urea or Enciabien
and unfilled grains up to 60 kg N/fed as urea or Enciabien. The results also indicated
that there were any significant difference among all the N- treatments in panicle
weight, 1000-grain weight and grain yield, while straw yields reached to its maximum
under the rates starting with 40 up to 60 kg N/fed as urea or Enciabien. Nitrogen %
reached to the highest value in grain yield under the rate of60 kg N/fed as Enciabien
and under both 50 and 60 kg N/fed in straw, while nitrogen accumulation was the
greatest when rice received 60kgN/fed as Enciabien or 60 kg N/fed as urea in straw.
Agronomic efficiency (AE) was the highest under the lowest N-level and reached to
the minimum vales under the highest N-rates.
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INTRODUCTION
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Rice is the main food crop of an estimated 40% of the world’s
population (Buresh and De Datta 1990). Nitrogen, the most widely applied
plant nutrient, has commonly been considered to be the yield limiting one.
The rice crop removes large amounts of N for its growth and grain production.
The estimated amount of N removal ranges from 16 to 17 kg for the
production of one ton of rough rice, including straw (Sahrawat 2000). By
2020, more than 70% of the grain yield will have to depend on fertilizers The
demand for plant nutrients is expected to increase continuously with
population growth particularly in developing countries (Keeney, 1997). In
modern agriculture, the nutrient needs of high yielding rice varieties are
usually supplied thought the application of chemical fertilizers to the soil to
sustain high yields. Generally urea is the most convenient N source for rice.
The efficiency of the urea-N in rice culture is very low, generally around 30–
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40%, in some cases even lower (Choudhury and Khanif 2004).The promising
alternative practices are use of N-efficient rice varieties, hand or machine
deep placement of urea supergranules, and use of slow release N fertilizers.
Advantages of slow release fertilizers are that the nutrients are available
gradually over time. This means that the gardener can fertilize less often, and
the nutrients are provided slowly and steadilly. This is how most plants prefer
to be fed and helps them grow well. Then the use of slow release nitrogen
fertilizer is concept that can lead to increased fertilizer nitrogen use efficiency
in wetland rice. The total amount of 562 000 t of synthetic controlled-release
fertilizers which are applied represents only 0.15% of the world’s total mineral
fertilizer consumption Even though in Japan 70% of polymer coated
controlled-release fertilizers are used on rice, it is doubtful whether this
innovative cultivation system can be transferred to other crops ( Martin E.
Trenkel 1997).Several studies have shown beneficial effects of the use of
slow and controlled-release fertilizers, stabilized fertilizers and/or nitrification
and urease inhibitors to enhance crop productivity. An increase in rice yield
and N-use efficiency through the use of slow-release fertilizers and
nitrification inhibitors was reported by Carreres et alet al. (2003). Studies
involving the use of slow- and controlled-release fertilizers and/or nitrification
inhibitors in containerized nursery tree plants showed suitable performances
of seedlings treated with those fertilizers in comparison with traditional watersoluble formulations (Walker and Huntt, 1999). Hanan Taha,(2008).in Egypt
,found that application of different levels of slow release N- fertilizer had a
significant effect on growth traits and grain yield and its attributes.
This study aims to investigate the beneficial dose of slow release fertilizer (as
Enciabein) for the newly modern high yielding rice variety Sakha 106. Also,
to decrease amount of mineral fertilizer add.

MATERIALS AND METHODS
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Two field experiments were carried out at Farm of Rice Research
and Training center, Sakha , Kafr El Shiekh , Egypt, during the two
successive seasons of 2008 and 2009 to study the response of Sakha 106
rice variety to different levels of slow release N fertilizer (Enciabein 40% N )
compared with the recommended dose of N fertilizer (60kg N/fed as form of
urea) . Enciabien (40% N) was produced by General Organization for
Agricultural Equalization Fund,Ministry of Agriculture and land Reclamation ,
Egypt as slow release nitrogen fertilizer (SRNF). Representative soil sample
at the depth of 0-30 cm were collected from experimental site and chemically
analyzed. The analytical results are presented in Table 1.
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Table 1: Soil and chemical analysis of experimental site .
EC
Total N
Av. P
Seasons
pH
O.M%
1
dsm
ppm
ppm
2008
8.3
2.0
1.4
450
13.0
2009
8.2
2..3
1.5
560
16.5
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Sol. K
1
mgl
0.4
0.5
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Experimental design was randomize complete block with four replicates. The
plot size was 15m 2 (3x5) and preceding crop was parley. Date of sowing
were May,5 and May,7 in 2008 and 2009 season, respectively. Land
preparation was done by ploughing and well leveled .Nitrogen fertilizer
(Enciabien) at the rate of 30,40,50 and 60 kg N /fed as well as control plus
the recommended dose of nitrogen 60 kg N/fed as urea were used . Each
dose of Enciabien was applied basally and incorporated with soil before
flooding, while the recommended dose at rate of 60 kg/fed as urea form was
applied as 2/3as basal and 1/3 as topdressing one week before panicle
initiation (PI).Phosphorus at the rate of 15 kg P2O5/fed was applied during
land preparation. Twenty eight days old seedling was transplanted at 20x20
cm apart with three seedlings per hill. All the recommended culture practices
were applied.
Four hill sin each plot were identified at 65,75,and 85 days
after sowing (DAS) to estimate growth characters i.e. plant hight ,leaf area
index (LAI), and dry matter accumulation .Yield components were estimated
at harvest. Ten hills per plot were counted to determine means of number of
tillers and panicles, also 10 panicles were collected randomly in each plot to
2
estimate panicles characters. To determine grain yield 10 m guarded was
harvested, threshed, weighted and adjusted at 14% moisture content and
then converted to tons per fedden. Grain and straw samples were collected
from each plots, dried to constant weight, ground and digested with H2SO4 to
estimate N concentration according to kjeldahel method (A.O.A.C.1970).
Nitrogen accumulation in rice grain and straw was calculated. The Nitrogen
use efficiency can be defined as the maximum economic yield produced per
unit of nutrient applied, absorbed or utilized by the plant to produce grain and
straw. Apparent recovery efficiency and agronomic efficiency are calculated
by using the following formulas according to Fageria et alet al. 1997.
Apparent recovery efficiency (ARE)
= (Nf - Nu / Na) X 100
(%)
(kg
Agronomic efficiency (AE)
= (Gf - Gu /Na)
1
kg- )
Where Nf is the nutrient accumulation by the grain yield in fertilized plot (kg),
Nu is the nutrient accumulation by the grain yield in unfertilized plot (kg), Gf is
the grain yield in fertilized plot (kg), Gu is the grain yield in unfertilized plot (kg)
and Na is the quantity of N applied (kg).
The analysis of variance was carried out according to Gomze and Gomze
(1984).Mean comparison were followed Duncan Multiple Range Test
(Duncan 1955).

RESULTS AND DISCUSSION
Data of Plant height of Sakha 106 rice variety at the three studied
dates as affected by different doses of slow release N fertilizer (SRNF)
compared with the recommended dose of N fertilizer as urea form are
present in Table 2. Data revealed that there was significant effect on plant
height of all sampling at different dates in the two seasons. The plants
received 60 kg N as either urea or Enciabein form recorded the highest
values at the three sampling dates in both seasons without any significant
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difference between Enceaabien – N and urea –N in this aspect while, the
lowest values were recorded when the plants didn’t receive any fertilizers
(contol). This was fact in the three samples in both studied seasons. It can be
also noticed that there were any significant difference among the treatments
which received Enciabien at the rate of 30,40,or 50 kg N/fed in the three
tested dates in the two studied seasons .The increases in plant height due to
the application of 60 kg N /fed as Enciabien or urea form might be due to the
role of nitrogen for increase in the bio synthesis of plant hormones or
ouxenes such as indol acetic acid (IAA) or Gibberellins (GA3) which
increase both cell division and elongation in cell internodes resulted in
increase the plant height. These results are in harmony with those obtained
by Abd El Rahman et alet al. (1992),Kareem(1993) and Hanan Taha (2008).
Table (2): Plant height (cm) at 65, 75 and 85 days after sowing (DAS) of
Sakha106 rice variety as affected by nitrogen treatments in
2008 and 2009 seasons.
Plant Height ( cm )
2008
2009
Nitrogen treatments
-1
kg N fed
Days from sowing
Days from sowing
Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)
F test

65
70.0 c
72.9 bc
75.0 b
76.1 b
80.1 ab
83.9 a
**

75
89.0 c
91.3 b
92.0 b
93.1 b
97.6 ab
100.3 a
*

85
91.0 c
98.2 b
99.1 b
99.8 b
1060ab
109.0 a
**

65
71.7 c
73.6 bc
76.5 bc
78.0 b
83.0 a
86.2 a
**

75
91.2 c
93.0 b
95.3 b
95.4 b
101.4ab
103.5 a
**

85
94.0 c
101.3 b
103.2 b
105.0ab
109.1 a
113.5 a
*

Leaf area index (LAI) of Sakha 106 rice variety at the studied three
sampling dates in 2008 and 2009 seasons as affected by nitrogen treatments
is presented in Table3. Data indicated that at frist sampling date in 2008
season adding 60 kg N/fed as urea form produced the highest LAI as
compared with the other nitrogen treatments as Enciabien –N . Moreover
,there were any significant difference between the treatments which received
nitrogen as urea form and the treatments that had 60,50,or 40 kg N/fed as
Enciabien in the frist season or with all the Enciabien treatments at the three
dates in the second season. The inconstant trend in LAI under the tested N
treatments at the three studied dates may be due to he differences in
response of the tested variety to nitrogen under advanced its age . The
increase in LAI as result to application of nitrogen might be due to the
beside the role of nitrogen for
increase of tillers number and leaves
increase the bro syntheses of promoting hormones auxines which increase
the leaves area consequently leaf area indix.These results are in agree with
those obtained by the work done by Singh (1998), Pulley et alet al. (1999),
Luo and Li (2000) and Mhaskar et alet al. (2005)
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ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ

ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1 :ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ

 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ٤ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ٤ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
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Table 3: Leaf area index at 65, 75 and 85 days after sowing (DAS) of
Sakha106 rice variety as affected by nitrogen treatments in
2008 and 2009 seasons.
Leaf Area Index (LAI)
Nitrogen treatments
-1
kg N fed
Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)
F test

65
2.8 d
3.8 c
4.3 b
4.6 b
4.9 b
5.7 a
**

2008

2009

Days from sowing
75
85
65
3.7c
3.9 c
3.0 b
5.6 b
6.5 b
4.0 a
6.0 ab 6.7ab
4.3 a
6.3 ab 6.8 a
4.9 a
6.6 ab 7.4a
5.1 a
6.9 a
7.7 a
5.9 a
**
**
*

75
3.9 b
5.8 a
6.2 a
6.4 a
6.8 a
7.1 a
**

85
4.2 b
6.7 a
6.9 a
7.1 a
7.7 a
7.8 a
**

Data in Table 4 reveled that application of different levels of slow
release N fertilizer (Enciabein) or urea have a significantly effect on dry
matter accumulation at 65, 75 and 85 days after sowing (DAS). Data showed
that the highest level (60 kg N/fed) of nitrogen fertilizer as urea form gave the
highest values of dry matter accumulation (g/hill) at the three dates followed
by60 kg N / fed as Enciabien - N while, the lowest values were obtained from
the plants grown under control treatment in the three samples in both season.
Data revealed also that there were no significant differences among
-1
Enciabein treatments at the rates of 40, 50 and 60 kg N fed . Thus the
increase in dry matter due to the application of nitrogen fertilizer could be
attributed mainly the increase in plant height and leaf area index as well as
chlorophyll content consequently increase the photosynthesis. These results
are supported by the data reported by Behera (1998), Pulley et alet al.
(1999), Ebaid and Ghanem (2000) and Shivay and Singh (2003).

: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۹ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ

Table 4: Dry matter accumulation (g hill-1) at 65, 75 and 85 days after
sowing (DAS) of Sakha106 rice variety as affected by nitrogen
treatments in 2008 and 2009 seasons.
Dry matter accumulation (g hill-1)
Nitrogen treatments
kg N fed-1
Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)

2008

2009

Days from sowing
65
16.5 d
21.4 c
25.2 bc
25.7 bc

75
24.8 d
35.9 c
44.4bc
48.8 bc

751

85
44.2 d
55.5 c
59.3 bc
54.8 b

Days from sowing
65
17.3 c
22.7 b
26.5 b
27.7 b

75
27.7 c
38.3 b
49.4 b
50.2 ab

85
50.4 c
61.2 b
63.3 b
66.8 ab

، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
،2 ﻧﺺ ﺃﺳﺎﺳﻲ ﺑﻤﺴﺎﻓﺔ ﺑﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﺃﺣﺮﻑ ﺍﺳﺘﻬﻼﻟﻴﺔ ﻛﺒﻴﺮﺓ، ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1 :ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ

 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۳ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۳ :ﻭﻏﻴﺮﻫﺎ

El-Rewainy, I . M .
60 (Enciabein)
60 (Urea)
F test

ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ

61.4 b
68.2 a
**

29.6 ab
31.4 a
**

-1

Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)
F test

 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ

49.6 b
55.3 a
**

53.5 a
56.7 a
*

70.4 ab
74.6 a
**
-1

Regarding number of tillers hill and number of panicles hill . Data
in Table 5 demonstrated that the application of different doses of slow
release N fertilizer and recommended dose of urea had highly significant
increase in both number of tillers and panicles as compared with control. The
-1
maximum values were obtained from the plants which received 60 kg N fed
either as urea or Ensiabien form in both seasons followed by Ensiabien at the
rates of 30 or 40kg N/fed without any significant difference between them
.While, the minimum values were obtained from the plants when did not
receive any nitrogen fertilizer (control) in 2008 and 2009. It could be
concluded that application of 50 kg N/fed Enciabien was sufficient to produce
the highest number of tillers and panicles without any significant difference
with those produced by 60kgN/fed as urea or Enciabien. The application of
60 kg /fed as urea or 50 to 60 kgN/ fed as Enciabien cause continuous supply
of nitrogen which enhance activity of upground nodes to produce more early
tillers and initiate more panicles. These results is in quite agreement with
Badawi et alet al. (1990), Ghosh et alet al. (1993) and (1997), Hanan Taha
(2008).Data in Table 5 presented the effect of the application of different
levels and sources of nitrogen on panicle length in the two seasons. The
application of nitrogen at the rates of 50 or 60 kg N/ fed as Enciabien or 60
kgN/fed. as urea significantly increased panicle length. The shortest panicles
were obtained when no nitrogen fertilizer was applied.
Table 5: Number of tillers hill-1, number of panicles hill-1and panicle
Length (cm) of Sakha106 rice variety as affected by nitrogen
treatments in 2008 and 2009 seasons.
Nitrogen treatments
kg N fed-1

: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1 :ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ

28.5 ab
31.5 a
**

No. of tillers hill-1
2008
16.2 c
21.5 b
22.6 b
23.6 ab
24.3 a
26.3 a
**

2009
16.8 c
21.9 b
22.9 b
23.7 b
24.8 ab
26.7 a
**

No. of panicles
-1
hill
2008
2009
15.4 c
16.4 c
21.2 b
21.4 b
21.6 b
21.9 b
22.1 ab 22.5 ab
23.2 a
23.4 a
23.6 a
23.7 a
**
**

Panicle Length
(cm)
2008
2009
19.2 c
19.4 c
21.5 b
21.8 b
21.9 ab 21.9 b
22.0 a
22.2 a
22.1 a
22.6 a
22.3 a
22.9 a
*
*

Data in Table 6 presented the effect of nitrogen application on
panicle weight in the two seasons. The application of any of the tested
nitrogen rates under study significantly increased panicles weight without any
significant difference among them. The lightest panicles were obtained when
no nitrogen was applied. The increase in panicle weight by nitrogen
application could be attributed to the role of nitrogen for increase
photosynthesis which increase the metabolite streeme that translocated to
the panicle spicklets resulted in increase filling % consequently increase
weight of panicles . These findings are in agreed with Raghuwanshi et alet
al. (2003) and Metwally et alet al. (2007).
752

، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺍﻟﻤﺴﺎﻓﺔ، ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ،ﻋﺎﺩﻱ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ50.0 : ﺑﻌﺪ، ﺳﻢ50.0 : ﻗﺒﻞ:ﺍﻟﺒﺎﺩﺋﺔ
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ

 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ57.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۹ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۹ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ٦ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ٦ :ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
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Number of filled and unfilled grains panicle as affected by the
nitrogen application in the two seasons are shown in Table 6. Data showed
that application of 40 kg N/fed gave the highest number of filled grains
panicle-1 without any significant difference with those produced by 50 or 60
kg N/ fed as Enciabien or 60 kg N/fed. as urea form .While the lowest value
was produced under unfertilized treatment . It could be attributed to the
increase in the amount of metabolites synthesized as aresult of high
photosythess due to the sufficient amount of nitrogen and this, in turn , might
account much for the superiority of filled grains. These results were true in
both seasons. The pervious results are in good agreement with those
obtained by Khanda and Dixit (1995) and Metwally et al. (2007).
-1
-1
Table 5: Number of tillers hill , number of panicles hill and panicle
Length (cm) of Sakha106 rice variety as affected by nitrogen
treatments in 2008 and 2009 seasons.
Nitrogen treatments
kg N fed-1
Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)
F test

No. of tillers hill-1
2008
16.2 c
21.5 b
22.6 b
23.6 ab
24.3 a
26.3 a
**

2009
16.8 c
21.9 b
22.9 b
23.7 b
24.8 ab
26.7 a
**

No. of panicles
-1
hill
2008
2009
15.4 c
16.4 c
21.2 b
21.4 b
21.6 b
21.9 b
22.1 ab 22.5 ab
23.2 a
23.4 a
23.6 a
23.7 a
**
**

Panicle Length
(cm)
2008
2009
19.2 c
19.4 c
21.5 b
21.8 b
21.9 ab 21.9 b
22.0 a
22.2 a
22.1 a
22.6 a
22.3 a
22.9 a
*
*

Table 6: Panicle weight (g), number of filled grains panicle-1 and number
of unfilled grains panicle-1 of Sakha 106 rice variety as affected
by nitrogen treatments in 2008 and 2009 seaasons.
Nitrogen treatments Panicle weight (g)
-1
kg N fed
2008
2009
Control
3.2 b
3.3b
30 (Enciabein)
3.9 a
4.0 a
40 (Enciabein)
4.2 a
4.3 a
50 (Enciabein)
4.4 a
4.3 a
60 (Enciabein)
4.0 a
4.2 a
60 (Urea)
4.0 a
4.1 a
F test
*
**
-1

No. of filled grains No. of unfilled
panicle-1
grains panicle-1
2008
2009
2008
2009
119.6 c 119.9 c
2.9 c
3.1 c
126.8 b 126.2 b
3.4 b
3.9 bc
138.2 a 140.1a
3.5 b
4.1 b
143.3 a 148.2 a
3.7 b
5.1 a
140.9 a 143.4 a
4.6 a
5.5 a
142.1 a 146.1 a
4.4 a
6.0 a
**
*
**
*

Number of filled and unfilled grains panicle as affected by the nitrogen application in the two seasons are shown in Table 6.
Data showed that application of 40 kg N/fed gave the highest number of filled grains panicle-1 without any significant difference
with those produced by 50 or 60 kg N/ fed as Enciabien or 60 kg N/fed. as urea form .While the lowest value was produced under
unfertilized treatment . It could be attributed to the increase in the amount of metabolites synthesized as aresult of high
photosythess due to the sufficient amount of nitrogen and this, in turn , might account much for the superiority of filled grains.
These results were true in both seasons. The pervious results are in good agreement with those obtained by Khanda and Dixit
(1995) and Metwally et al. (2007).

Data in the same Table 6 revealed that adding 60 kg N/fed as.urea or
Enciabien in 2008 season or the same level and 50 kgN/fed as Enciabien
in2009 season produced the greatest number of unfilled grains per panicle as
compared with the other studied treatments . It might be due to the increase
in number of spikelts per panicle under the high levels of nitrogen with the
insufficient carbohydrates for fill all there number of spikelts consequently
753

، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
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high number of unfilled grains panicle . This finding are in agreement with
those obtained by Metwally et alet al. (2007).
Application of nitrogen had no significant effect on 1000 - grain
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
weight in the two seasons of study .The differences in 1000 grain weight
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
mostly depended on the genetic pack ground more than most of agronomic
 ﺃﺣﺮﻑ ﺍﺳﺘﻬﻼﻟﻴﺔ ﻛﺒﻴﺮﺓ، ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
treatments.
Table 7: 1000 - grain weight (g), grain yield t fed-1 and straw yield t fed.-1
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
of Sakha106 rice variety as affected by nitrogen treatments in
2008 and 2009 seasons.
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
-1
-1
1000 grain weight (g)
Grain yield t fed.
Straw yield t fed.
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
Nitrogen Treatments
-1
kg N fed
2008
2009
2008
2009
2008
2009
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
Control
29.5
30.4
2.50 b
2.36 b
2.71 c
2.88 d
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
30 (Enciabein)
30.2
30.2
4.10 a
4.22 a
4.18 b
4.46 c
40 (Enciabein)
29.9
30.0
4.21 a
4.25 a
4.54 ab
4.62 bc
50 (Enciabein)
30.1
30.1
4.29 a
4.30 a
4.67 ab
4.95 b
60 (Enciabein)
29.8
29.8
4.28 a
4.29 a
4.96 a
5.05 b
60 (Urea)
29.2
29.0
4.26 a
4.27 a
5.29 a
5.45 a
F test
NS
NS
**
**
**
**
،2 ﻧﺺ ﺃﺳﺎﺳﻲ ﺑﻤﺴﺎﻓﺔ ﺑﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ

: ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1

 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﺘﻮﺳﻂ:ﻣﻨﺴﻖ
ّ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ

Grain yield of sakha106 rice variety as affected by the application of
nitrogen in 2008 and 2009 rice growing seasons are presented in Table 7.
Data indicated that there were any significant differences among the all
nitrogen levels under study in grain yield. It can observed that all the tested
N-levels gave nearly the grain yield ,so economically, 30 kg N/fed. is
sufficient for the greatest grain yield . It means that Sakha 106 rice variety
responded to 30 kg N/fed in the form of Enciabien s slow nitrogen fertilizer
which cause a continuous supply of N through all the stages of the tested
variety consequently nitrogen fertilizer increase photosynthesis product
resulted in increase grain yield and most of its component such as number of
2
panicles/m , panicle weight and number of filled grains per panicle. Similar
conclusion was previously drawn by Ebaid and Ghanem (2000), Singh et alet
al. (2004), Mhaskar et alet al. (2005) and Metwally et alet al. (2007).
Table 7: 1000 - grain weight (g), grain yield t fed-1 and straw yield t fed.-1
of Sakha106 rice variety as affected by nitrogen treatments in
2008 and 2009 seasons.
Nitrogen
Treatments
-1
kg N fed

1000 grain weight (g) Grain yield t fed.-1 Straw yield t fed.-1
2008

2009

 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
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2008

2009

2008

2009

، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺍﻟﻤﺴﺎﻓﺔ، ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ،ﻋﺎﺩﻱ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ50.0 : ﺑﻌﺪ، ﺳﻢ50.0 : ﻗﺒﻞ:ﺍﻟﺒﺎﺩﺋﺔ
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۹ :ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
ﻣﺘﻮﺳﻂ:ﻣﻨﺴﻖ
ّ
: ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1
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Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)
F test

29.5
30.2
29.9
30.1
29.8
29.2
NS

30.4
30.2
30.0
30.1
29.8
29.0
NS

2.50 b
4.10 a
4.21 a
4.29 a
4.28 a
4.26 a
**

2.36 b
4.22 a
4.25 a
4.30 a
4.29 a
4.27 a
**

2.71 c
4.18 b
4.54 ab
4.67 ab
4.96 a
5.29 a
**

2.88 d
4.46 c
4.62 bc
4.95 b
5.05 b
5.45 a
**

The effects of nitrogen application on straw yield in the two seasons
are shown in Table 7. Straw yield was significantly affected by nitrogen
application. Increasing nitrogen level up to 60 kg N /fed significantly
increased straw yield. There was no significant difference between Enciabein
and urea in 2008 on straw yield while, urea superior Enciabein in 2009. This
mainly due to the fact that nitrogen application increased dry matter, leaf
area index and number of tillers. These results are in agreement with those
reported by many investigators such as Khanda and Dixit (1995), Mhaskar et
alet al. (2005) and Metwally et alet al. (2007).
The effect of nitrogen application on N % and N accumulation kg fed
1
in rice grain and straw are shown in Table 8. Data showed that N
concentration % in rice grain and straw significantly increased as nitrogen
level increased up to 50 kg N/fed. The highest N content in treated plants
could be connected with the positive effect of nitrogen in some important
physiological processes and also to the increase in N- up take which
associated with growth ( big canopy) resulted in an increase in the chemical
compounds inside the plant which contain nitrogen in its structure such as
protein ,auxine acids, nucleic acids…etc. consequently increase both N% o
accumulation in grain or straw of rice . The lowest N content of the straw at
maturity in comparison with the content in the grain clearly indicates N
remobilization from the vegetative parts. The same trend was observed by
-1
Metwally et alet al. (2011). Nitrogen accumulation kg fed at harvest by grain
and straw were significantly affected by nitrogen application. Nitrogen uptake
increased significantly with the increase in the rate of applied nitrogen. This
increase in N uptake is related to biomass production.

ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ

-1

Table 8: N % and N accumulation kg fed in rice grain and straw of
Sakha106 rice variety as affected by nitrogen treatments in
2008 and 2009 seasons.
Nitrogen Treatments
kg N fed-1

N concentration %
Grain
2008 2009

Straw
2008 2009

755

N accumulation kg fed-1
Grain
2008 2009

Straw
2008 2009

، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
،2 ﻧﺺ ﺃﺳﺎﺳﻲ ﺑﻤﺴﺎﻓﺔ ﺑﺎﺩﺋﺔ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﺃﺣﺮﻑ ﺍﺳﺘﻬﻼﻟﻴﺔ ﻛﺒﻴﺮﺓ، ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۹ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ72.1 :ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ

ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ63.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
 ﺧﻂ ﺍﻟﻠﻐﺔ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۹ :ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻏﺎﻣﻖ:ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ:ﻭﻏﻴﺮﻫﺎ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ55.1 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ
8  ﺗﺎﻡ: ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ،ﻣﺘﻮﺳﻂ:ﻣﻨﺴﻖ
ّ
ﻧﻘﻄﺔ
 ﻧﻘﻄﺔ8  ﺗﺎﻡ:ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۸ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۸ :ﻭﻏﻴﺮﻫﺎ
8  ﺗﺎﻡ: ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ،ﻣﺘﻮﺳﻂ:ﻣﻨﺴﻖ
ّ
ﻧﻘﻄﺔ
ﻣﻨﺴﻖ
ﺟﺪﻭﻝ
ّ
...
...

ﻣﻨﺴﻖ
ّ
ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ8  ﺗﺎﻡ:ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ:ﻣﻨﺴﻖ
ّ

...

ﻣﻨﺴﻖ
ّ
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Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)

0.50
0.72
0.76
0.78
0.85
0.79

0.63
0.87
0.86
0.88
0.82
0.85

0.39
0.40
0.42
0,43
0.40
0.40

12.50
29.53
31.94
33.46
36.83
33.65

13.67
36.71
36.55
37.84
35.18
36.30

10.56
16.72
19.06
20.08
20.32
21.80

11.52
17.34
20.79
21.79
21.34
24.53

Apparent recovery efficiency (ARE%) and agronomic efficiency (AE)
as influenced by nitrogen levels are presented in Table 9.
Data
demonstrated that both ARE% or AE were increased as Nitrogen levels
decreased up to 60 kg N / fed. the percent of ARE% were ranged between
53.98 and 59.90 to 77.3 to 96.20 in 2008 and 2009 seasons, respectively,
while AE, were ranged between 29.3 and 28.2 to 53.3 and 54.7 in 2008 and
2009 season respectively .Enciabien as slow release fertilizer had higher
efficiency than nitrogen as urea form , So the use of Enciabien was better
than urea fertilizer. Sedeque et alet al. (2004) and Metwally et alet al. (2011)
reported that AE is greater under low doses of nitrogen than higher levels.
Table 9: Apparent recovery efficiency (ARE%) and Agronomic efficiency
-1
(AE) kg kg of Sakha106 rice variety as affected by nitrogen
treatments in 2008 and 2009 seasons.
Nitrogen treatments
kg N fed-1
Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)

Apparent recovery
efficiency (ARE) %
2008
2009
77.30
96.20
69.85
80.38
60.96
68.88
56.82
52.22
53.98
59.40

Agronomic efficiency
1
(AE) kg kg2008
2009
-53.3
54.7
42.7
41.8
35.8
34.4
29.7
28.5
29.3
28.2

Concern economic evaluation of rice production under different N
treatments data in Table 10 revealed that application of nitrogen fertilizer at
rate of 50 kg N/fed as Enciabien form gave the highest amount of yield
increase over control which reflected in value addition LE/fed. While the
lowest values were recorded when nitrogen applied at rate of 30 kgN/fed as
Enciabien form.AS for the net return LE /fed the highest value achieved when
plants received 60 kg N/fed as urea form followed by the application of 30
kgN /fed as Enciabien while, the lowest value when 60kg N/fed as Enciabien
was applied.
Table : 10 Economic evaluation of rice production as affected by
different nitrogen treatment
Nitrogen
treatments
-1
kg N fed

Yield increase
Value
over control addition LE / Net return LE/fed Amount of *Applied
fertilizer fertilizer
kg/fed
fed
kg/fed
cost LE
2008
2009 2008 2009 2008
2009

ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
...

0.40
0,39
0.45
0.44
0.42
0.45

ﻣﻨﺴﻖ
ّ
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، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺍﻟﻤﺴﺎﻓﺔ، ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ،ﻋﺎﺩﻱ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ50.0 : ﺑﻌﺪ، ﺳﻢ50.0 : ﻗﺒﻞ:ﺍﻟﺒﺎﺩﺋﺔ
، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
، ﻧﻘﻄﺔ۱۰ : ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ،ﻣﺎﺋﻞ
 ﻣﺎﺋﻞ،ﻏﺎﻣﻖ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۸ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۸ :ﻭﻏﻴﺮﻫﺎ
: ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ8 ﺗﺎﻡ
8  ﺗﺎﻡ: ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ،ﻣﺘﻮﺳﻂ:ﻣﻨﺴﻖ
ّ
ﻧﻘﻄﺔ
 ﻧﻘﻄﺔ8  ﺗﺎﻡ:ﺗﺒﺎﻋﺪ ﺍﻷﺳﻄﺮ:ﻣﻨﺴﻖ
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ

ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ

 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ٦ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ٦ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۱۲ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۱۲ :ﻭﻏﻴﺮﻫﺎ
 ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ، ﻧﻘﻄﺔ۳ :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻧﻘﻄﺔ۳ :ﻭﻏﻴﺮﻫﺎ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
: ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ:ﻣﻨﺴﻖ
ّ
 ﺳﻢ79.0 : ﻣﻌﻠﻘﺔ، ﺳﻢ0 :ﻗﺒﻞ

 ﺧﻂ، ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ ،Arial :ﺍﻟﺨﻂ:ﻣﻨﺴﻖ
ّ
 ﻏﺎﻣﻖ، ﻧﻘﻄﺔ۱۰ :ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ
ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ:ﻣﻨﺴﻖ
ّ
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Control
30 (Enciabein)
40 (Enciabein)
50 (Enciabein)
60 (Enciabein)
60 (Urea)

1600
1710
1790
1780
1760

1860
1890
1940
1930
1910

3200
3420
3580
3560
3520

3720
3780
3880
3860
3820

1215
1200
1155
1020
1544

1475
1380
1305
1170
1674

75
100
125
150
131

385
510
635
760
216

*Applied fertilizer cost=price of fertilizer+ Fertilizer broadcast in the field, Price of kg
Enciabien =5 LE. Price of kg urea = 1.5 LE. Price of paddy rice =2000 LE.

Concern economic evaluation of rice production under different N
treatments data in Table 10 revealed that application of nitrogen fertilizer at
rate of 50 kg N/fed as Enciabien form gave the highest amount of yield
increase over control which reflected in value addition LE/fed. While the
lowest values were recorded when nitrogen applied at rate of 30 kgN/fed as
Enciabien form.AS for the net return LE /fed the highest value achieved when
plants received 60 kg N/fed as urea form followed by the application of 30
kgN /fed as Enciabien while, the lowest value when 60kg N/fed as Enciabien
was applied.
Conclusion
In spite of application of N fertilizer at rate of 30 kg N /fed as Enciabien
produce nearly value of grain yield which produce by application of 60 kg
N/fed as urea, it could be saved about 50% for amount of applied N fertilizer ,
but in point of view economical study still utilization of 60 kg N/fed as urea
consider as economical rate because it gaves the highest value of net return
LE/fed for rice grower.
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ﺇﺳﺗﺟﺎﺑﺔ ﺻﻧﻑ ﺍﻷﺭﺯ ﺳﺧﺎ  106ﻟﻣﺳﺗﻭﻳﺎﺕ ﻣﺧﺗﻠﻔﺔ ﻣﻥ ﺍﻟﺳﻣﺎﺩ ﺍﻷﺯﻭﺗﻰ ﺑﻁﺊ ﺍﻟﺗﺣﻠﻝ
ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﺟﺭﻋﺔ ﺍﻟﻣﻭﺻﻰ ﺑﻬﺎ ﻣﻥ ﺍﻟﻳﻭﺭﻳﺎ
ﺇﺑﺭﺍﻫﻳﻡ ﻣﺣﻣﺩ ﺍﻟﺭﻭﻳﻧﻰ

ﻣﺭﻛﺯ ﺍﻟﺑﺣﻭﺙ ﻭﺍﻟﺗﺩﺭﻳﺏ ﻓﻰ ﺍﻷﺭﺯ ﺑﺳﺧﺎ – ﻣﻌﻬﺩ ﺑﺣﻭﺙ ﺍﻟﻣﺣﺎﺻﻳﻝ ﺍﻟﺣﻘﻠﻳﺔ  -ﻣﺭﻛﺯ ﺍﻟﺑﺣﻭﺙ
ﺍﻟﺯﺭﺍﻋﻳﺔ.
ﺇﻥ ﻛﻔﺎءﺓ ﺇﺳﺗﺧﺩﺍﻡ ﺍﻟﺳﻣﺎﺩ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻧﻰ ﻗﻠﻳﻠﺔ ﺟﺩﺍً ﻟﻧﺑﺎﺕ ﺍﻷﺭﺯ ﺗﺣﺕ ﻅﺭﻭﻑ ﺍﻟﻐﻣﺭ،ﺭﺑﻣﺎ ﻳﺭﺟﻊ ﺇﻟﻰ ﻓﻘﺩ
ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﺑﻁﺭﻕ ﻣﺗﻌﺩﺩﺓ ،ﻭﻟﺯﻳﺎﺩﺓ ﻛﻔﺎءﺓ ﺇﺳﺗﻌﻣﺎﻝ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﺑﺈﺳﺗﺧﺩﺍﻡ ﺍﻟﺳﻣﺎﺩ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻧﻰ ﺑﻁﺊ ﺍﻟﺗﺣﻠﻝ .ﺇﻗﻳﻣﺕ
ﺗﺟﺭﺑﺗﺎﻥ ﺣﻘﻠﻳﺗﺎﻥ ﻓﻰ ﻣﺯﺭﻋﺔ ﻣﺭﻛﺯ ﺍﻟﺑﺣﻭﺙ ﻭﺍﻟﺗﺩﺭﻳﺏ ﻓﻰ ﺍﻷﺭﺯ ﺑﺳﺧﺎ – ﻛﻔﺭﺍﻟﺷﻳﺦ  ،ﻣﺻﺭ  ،ﺧﻼﻝ ﻣﻭﺳﻣﻰ ﺍﻟﺯﺭﺍﻋﺔ
 2008ﻭ  2009ﻟﺩﺭﺍﺳﺔ ﺇﺳﺗﺟﺎﺑﺔ ﺻﻧﻑ ﺍﻷﺭﺯ ﺍﻟﻣﻧﺯﺭﻉ ﺳﺧﺎ  106ﻟﻣﺳﺗﻭﻳﺎﺕ ﻣﺧﺗﻠﻔﺔ ﻣﻥ ﺍﻟﺳﻣﺎﺩ ﺑﻁﻰء ﺍﻟﺗﺣﻠﻝ
ﻭﺍﻟﻣﺳﻣﻲ )ﺇﻧﺳﻳﺎﺑﻳﻥ( ﺑﻣﻌﺩﻻﺕ ﺻﻔﺭ )ﻛﻧﺗﺭﻭﻝ( 60 ،50 ،40 ،30 ،ﻛﺟﻡ ﻧﺗﺭﻭﺟﻳﻥ/ﻓﺩﺍﻥ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﻣﻌﺩﻝ ﺍﻟﻣﻭﺻﻰ ﺑﻪ
ﻣﻥ ﺍﻟﺳﻣﺎﺩ ﺍﻷﺯﻭﺗﻰ ﻓﻰ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ  60ﻛﺟﻡ ﻧﻳﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ .ﺃﻅﻬﺭﺕ ﺍﻟﻧﺗﺎﺋﺞ ﺍﻟﻣﺗﺣﺻﻝ ﻋﻠﻳﻬﺎ ﺇﺿﺎﻓﺔ  60ﻛﺟﻡ
ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻓﻰ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ ﺍﻭ ﺇﻧﺳﻳﺎﺑﻳﻥ ﺃﻋﻁﺗﺄﻋﻠﻲ ﺍﻟﻘﻳﻡ ﻟﻁﻭﻝ ﺍﻟﻧﺑﺎﺕ ﺑﻳﻧﻣﺎ ﻧﻔﺱ ﺍﻟﻣﻌﺩﻝ ﻣﻥ ﺍﻟﻳﻭﺭﻳﺎ ﺍﻋﻁﻰ ﺃﻛﺑﺭ
ﻋﺩﺩ ﻣﻥ ﺍﻷﺷﻁﺎء  /ﺟﻭﺭﻩ ﻭﺃﻛﺑﺭ ﻛﻣﻳﺔ ﻣﻥ ﺍﻟﻣﺎﺩﻩ ﺍﻟﺟﺎﻓﺔ ﻭﻋﻼﻭﺓ ﻋﻠﻰ ﺫﻟﻙ ﻻ ﺗﻭﺟﺩ ﺃﻯ ﻓﺭﻭﻕ ﻣﻌﻧﻭﻳﺔ ﺑﻳﻥ ﻛﻝ ﻣﺳﺗﻭﻳﺎﺕ
ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﻟﺻﻔﺔ ﺩﻟﻳﻝ ﻣﺳﺎﺣﺔ ﺍﻷﻭﺭﺍﻕ،ﻭﻗﺩ ﻭﺟﺩ ﻛﺫﻟﻙ ﻟﻣﺣﺻﻭﻝ ﺍﻟﺣﺑﻭﺏ ﻭﻣﻛﻭﻧﺎﺗﺔ ﺃﻥ ﺇﺿﺎﻓﺔ ﻛﻝ ﻣﻥ 60 -50ﻭﺣﺩﺓ
ﻓﻰ ﺻﻭﺭﺓ ﺇﻧﺳﻳﺎﺑﻳﻥ ﺍﻭ  60ﻛﺟﻡ ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻣﻥ ﺍﻟﻳﻭﺭﻳﺎ ﺃﻋﻁﺕ ﺃﻋﻠﻰ ﻋﺩﺩ ﻣﻥ ﺍﻟﺳﻧﺎﺑﻝ ﻟﻠﺟﻭﺭﺓ ﺑﻳﻧﻣﺎ ﻋﺩﺩ ﺍﻟﺣﺑﻭﺏ
ﻓﻰ ﺍﻟﺟﻭﺭﺓ ﻛﺎﻧﺕ ﺇﺳﺗﺟﺎﺑﺗﻬﺎ ﺣﺗﻲ  40ﻭﺣﺩﺓ ﺍﺯﻭﺕ ﺑﺩﻭﻥ ﻓﺭﻕ ﻣﻌﻧﻭﻯ ﻣﻊ ﻛﻝ ﻣﻥ  60 ،50ﻭﺣﺩﻩ ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻓﻰ
ﺻﻭﺭﺓ ﺇﻧﺳﻳﺎﺑﻳﻥ ﺃﻭ  60ﻭﺣﺩﺓ ﻓﻰ ﺻﻭﺭﻩ ﻳﻭﺭﻳﺎ ﺑﻳﻧﻣﺎ ﻛﺎﻧﺕ ﺃﻋﻠﻰ ﻗﻳﻣﺔ ﻟﻠﺣﺑﻭﺏ ﺍﻟﻔﺎﺭﻏﺔ ﻋﻧﺩ ﺇﺿﺎﻓﺔ  60ﻭﺣﺩﺓ ﻣﻥ
ﺍﻟﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻓﻰ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ ﺃﻭ ﺇﻧﺳﻳﺎﺑﻳﻥ .ﻭﺃﻭﺿﺣﺕ ﺍﻟﻧﺗﺎﺋﺞ ﻛﺫﻟﻙ ﺑﺄﻧﻪ ﻻ ﺗﻭﺟﺩ ﺃﻯ ﻓﺭﻭﻕ ﻣﻌﻧﻭﻳﺔ ﺑﻳﻥ ﻛﻝ
ﻣﻌﺎﻣﻼﺕ ﺇﺿﺎﻓﺔ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﻟﺻﻔﺗﻰ ﻭﺯﻥ ﺍﻟﺳﻧﺑﻠﺔ ﻭﻛﺫﻟﻙ ﻭﺯﻥ ﺍﻷﻟﻑ ﺣﺑﺔ ﻭﻣﺣﺻﻭﻝ ﺍﻟﺣﺑﻭﺏ ﺑﻳﻧﻣﺎ ﺑﻠﻐﺕ ﺇﺳﺗﺟﺎﺑﺔ
ﻣﺣﺻﻭﻝ ﺍﻟﻘﺵ ﻣﻥ  40ﻭﺣﺩﺓ ﺣﺗﻲ  60ﻭﺣﺩﺓ ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻓﻰ ﺻﻭﺭﺓ ﺇﻧﺳﻳﺎﺑﻳﻥ ﺃﻭ  60ﻭﺣﺩﺓ ﻓﻰ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ.ﻛﺫﻟﻙ
ﺑﻠﻐﺕ ﻧﺳﺑﺔ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﻓﻰ ﺍﻟﻧﺑﺎﺕ ﺍﻟﻲ ﺍﻋﻠﻰ ﻗﻳﻣﺔ ﻓﻰ ﺍﻟﺣﺑﻭﺏ ﻣﻊ ﺇﺿﺎﻓﺔ ﻣﻌﺩﻝ  60ﻭﺣﺩﺓ ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ ﻓﻰ ﺻﻭﺭﺓ
ﺇﻧﺳﻳﺎﺑﻳﻥ ﺑﻳﻧﻣﺎ ﻛﺎﻧﺕ ﻓﻰ ﻣﺣﺻﻭﻝ ﺍﻟﻘﺵ ﻣﻥ  60 – 50ﻭﺣﺩﺓ ﻧﺗﺭﻭﺟﻳﻥ /ﻓﺩﺍﻥ .ﺃﻣﺎ ﻛﻣﻳﺔ ﺍﻟﻧﻳﺗﺭﻭﺟﻳﻥ ﺍﻟﻣﺗﺟﻣﻌﺔ ﺃﻋﻁﺕ
ﺃﻋﻠﻰ ﻗﻳﻣﺔ ﻟﻬﺎ ﻋﻧﺩ ﺇﺿﺎﻓﺔ  60ﻭﺣﺩﺓ ﻧﺗﺭﻭﺟﻳﻥ ﺇﻣﺎ ﻓﻰ ﺻﻭﺭﺓ ﺇﻧﺳﻳﺎﺑﻳﻥ ﺃﻭﻓﻲ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ ﻭﺫﻟﻙ ﻓﻰ ﻗﺵ ﻧﺑﺎﺕ
ﺍﻷﺭﺯ.ﻭﻗﺩ ﺳﺟﻠﺕ ﺍﻟﻛﻔﺎءﺓ ﺍﻟﻣﺣﺻﻭﻟﻳﺔ ﺃﻋﻠﻰ ﻗﻳﻣﺔ ﻟﻬﺎ ﺗﺣﺕ ﺍﻟﻣﺳﺗﻭﻳﺎﺕ ﺍﻟﻣﻧﺧﻔﺿﺔ ﻣﻥ ﺍﻷﺯﻭﺕ ﺑﻳﻧﻣﺎ ﺑﻠﻐﺕ ﺍﻟﻰ ﺍﻗﻝ ﻗﻳﻣﻪ
ﻟﻬﺎ ﺗﺣﺕ ﺍﻟﻣﺳﺗﻭﻳﺎﺕ ﺍﻟﻣﺭﺗﻔﻌﻪ ﻣﻥ ﺍﻷﺯﻭﺕ.
ﻭﺗﻭﺻﻰ ﺍﻟﺩﺭﺍﺳﺔ ﺑﺎﺿﺎﻓﺔ ﺍﻟﻣﻌﺩﻝ ﺍﻟﻣﻭﺻﻲ ﺑﻪ  60ﻭﺣﺩﺓ ﻧﺗﺭﻭﺟﻳﻥ  /ﻓﺩﺍﻥ ﻓﻲ ﺻﻭﺭﺓ ﻳﻭﺭﻳﺎ ﺍﻟﺫﻱ ﺃﻋﻁﻲ
ﺃﻋﻠﻲ ﺇﻧﺗﺎﺟﻳﺔ ﻭﺃﻋﻠﻲ ﻗﻳﻣﺔ ﻣﻥ ﺻﺎﻓﻲ ﺍﻟﺭﺑﺢ ﻟﻠﻔﺩﺍﻥ.
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ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ،
ّ
ﻣﺎﺋﻞ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ،
ﻏﺎﻣﻖ ،ﻣﺎﺋﻞ
ﻣﻨﺴﻖ:ﻋﺎﺩﻱ ،ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ ،ﺍﻟﻤﺴﺎﻓﺔ
ّ
ﺍﻟﺒﺎﺩﺋﺔ :ﻗﺒﻞ 50.0 :ﺳﻢ ،ﺑﻌﺪ 50.0 :ﺳﻢ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ،
ّ
ﻣﺎﺋﻞ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ،
ﻏﺎﻣﻖ ،ﻣﺎﺋﻞ

ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ٥ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ٥ :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
ّ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۳ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۳ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
ّ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۳ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۳ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۲ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۲ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۱ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۱ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۳ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۳ :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۹.٥ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۹.٥ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ ،ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ:
ّ
ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ 72.1 :ﺳﻢ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۹.٥ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۹.٥ :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ :ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ :ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ0 :
ّ
ﺳﻢ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ ،ﺧﻂ
ّ
ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ
ﻣﻨﺴﻖ:ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ
ّ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ ،ﺧﻂ
ّ
ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ
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ﻗﺎﻡ ﺑﺗﺣﻛﻳﻡ ﺍﻟﺑﺣﺙ

ﻛﻠﻳﺔ ﺍﻟﺯﺭﺍﻋﺔ – ﺟﺎﻣﻌﺔ ﺍﻟﻣﻧﺻﻭﺭﺓ
ﻣﺭﻛﺯ ﺑﺣﻭﺙ ﺍﻷﺭﺯ  -ﺳﺧﺎ

ﺃ.ﺩ  /ﻣﺣﻣﺩ ﺣﺳﻳﻥ ﻏﻧﻳﻣﺔ
ﺃ.ﺩ  /ﺃﺣﻣﺩ ﻋﺑﺩ ﺍﻟﻭﻫﺎﺏ ﻋﺯﺕ

ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ،
ّ
ﻣﺎﺋﻞ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ،
ﻏﺎﻣﻖ ،ﻣﺎﺋﻞ
ﻣﻨﺴﻖ:ﻧﺺ ﺃﺳﺎﺳﻲ ﺑﻤﺴﺎﻓﺔ ﺑﺎﺩﺋﺔ ،2
ّ
ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ،
ّ
ﻣﺎﺋﻞ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ،
ﻏﺎﻣﻖ ،ﻣﺎﺋﻞ ،ﺃﺣﺮﻑ ﺍﺳﺘﻬﻼﻟﻴﺔ ﻛﺒﻴﺮﺓ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱٤ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱٤ :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۳ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۳ :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﻣﺴﺎﻓﺔ ﺑﻌﺪ 0 :ﻧﻘﻄﺔ ،ﺗﺒﺎﻋﺪ
ّ
ﺍﻷﺳﻄﺮ :ﻣﻔﺮﺩ
ﻣﻨﺴﻖ:ﻣﺴﺎﻓﺔ ﺑﻌﺪ 0 :ﻧﻘﻄﺔ ،ﺗﺒﺎﻋﺪ
ّ
ﺍﻷﺳﻄﺮ :ﻣﻔﺮﺩ
ﻣﻨﺴﻖ:ﻣﺴﺎﻓﺔ ﺑﻌﺪ 0 :ﻧﻘﻄﺔ ،ﺗﺒﺎﻋﺪ
ّ
ﺍﻷﺳﻄﺮ :ﻣﻔﺮﺩ
ﻣﻨﺴﻖ:ﻣﺴﺎﻓﺔ ﺑﻌﺪ 0 :ﻧﻘﻄﺔ ،ﺗﺒﺎﻋﺪ
ّ
ﺍﻷﺳﻄﺮ :ﻣﻔﺮﺩ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۲ :ﻧﻘﻄﺔ ،ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ
ّ
ﻭﻏﻴﺮﻫﺎ ۱۲ ،Transparent cibarA :ﻧﻘﻄﺔ
ﻣﻨﺴﻖ:ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ ،ﺍﻟﻤﺴﺎﻓﺔ ﺍﻟﺒﺎﺩﺋﺔ:
ّ
ﺍﻟﺴﻄﺮ ﺍﻷﻭﻝ 72.1 :ﺳﻢ
ﻣﻨﺴﻖ:ﺧﻂ ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎcibarA :
ّ
tnerapsnarT
ﻣﻨﺴﻖ:ﻛﺸﻴﺪﺓ ﺻﻐﻴﺮﺓ
ّ

ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ ،ﺧﻂ
ّ
ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ
ﻣﻨﺴﻖ:ﺍﻟﻴﺴﺎﺭ ﻟﻠﻴﻤﻴﻦ
ّ
ﻣﻨﺴﻖ:ﺍﻟﺨﻂ ۱۰ ،Arial :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ ،ﺧﻂ
ّ
ﺍﻟﻠﻐﺔ ﺍﻟﻌﺮﺑﻴﺔ ﻭﻏﻴﺮﻫﺎ ۱۰ :ﻧﻘﻄﺔ ،ﻏﺎﻣﻖ
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