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Abstract

Mahmoud, A. M., El-Saady A. A., 2004. Productivity of two soybean varieties
under different irrigation regimes and nitrogen fertilization.

An experiment was conducted during 2002 and 2003 seasons to study the effect of
irrigation regimes and nitrogen on yield and quality of soybean (Glycin max (L.)Merr.).
The plant height, number of branches/plant, number of pods/plant, seed index, seed
yield kg/feddan*, oil and protein yields of soybean were significantly higher under
irrigation at 60 % from a.w**. The maximum oil and protein contents in soybean seeds
were obtained from irrigation at 60 % from a.w., while the minimum was established in
irrigation at 20 % from a.w. Increasing  nitrogen increased seed, oil and protein yields
of soybean. However, the oil content of seeds was maximum when the crop was ferti-
lized with 30 kg N/feddan. Conversely, the protein content of the seeds was increased
with increasing levels of nitrogen. Seed, oil and protein yields for Craowford were
higher than Clark variety.

Key words: Soybean, Moisture Stress, Nitrogen Fertilization, Irrigation Regimes.
Notes: * feddan = 4200 m2  ;  **

  a.w. = available water

Ðåçþìå

Ìàõìóä, À. Ì. è À. Åë-Ñààäè, 2004. Ïðîäóêòèâíîñò íà äâà ñîðòà ñîÿ ïðè
ðàçëè÷íè ðåæèìè íà íàïîÿâàíå è àçîòíî òîðåíå.

Ïðåç 2002 è 2003 ã. áå ïðîâåäåí îïèò çà ïðîó÷âàíå âëèÿíèåòî íà ðåæèìèòå íà
íàïîÿâàíå è àçîòíî òîðåíå âúðõó äîáèâà è êà÷åñòâîòî íà ñîÿòà (Glycin max
(L.)Merr.). Âèñî÷èíàòà íà ðàñòåíèÿòà, áðîÿò ðàçêëîíåíèÿ íà åäíî ðàñòåíèå, áðîÿò
÷óøêè íà åäíî ðàñòåíèå, ñåìåííèÿò èíäåêñ, äîáèâúò îò ñåìåíà êã/ôåäàí*, äîáèâúò
ìàñëî è ïðîòåèí ïðè ñîÿòà áÿõà çíà÷èòåëíî ïî-âèñîêè ïðè íàïîÿâàíå ñ 60 % îò
íàëè÷íàòà âîäà. Ìàêñèìàëíî ñúäúðæàíèå íà ìàñëî è ïðîòåèí â ñîåâèòå ñåìåíà å
ïîëó÷åíî ïðè íàïîÿâàíå ñ 60 % îò íàëè÷íàòà âîäà, äîêàòî ìèíèìóìúò å ïðè
íàïîÿâàíå ñ 20 % îò íàëè÷íàòà âîäà. Óâåëè÷àâàíåòî íà àçîòà ïîâèøè äîáèâà îò
ñåìå, ìàñëî è ïðîòåèí. Ñúäúðæàíèåòî íà ìàñëî îáà÷å å íàé-âèñîêî, êîãàòî ïîñåâúò
ñå íàòîðÿâà ñ 30 êã. N/ôåäàí. Îáðàòíî, ñúäúðæàíèåòî íà ïðîòåèí â ñåìåíàòà ñå
óâåëè÷àâà ñ óâåëè÷àâàíå íà àçîòíàòà íîðìà. Äîáèâúò îò ñåìå, ìàñëî è ïðîòåèí îò
ñîðò Êðîôúðä áå ïî-âèñîê îò òîçè íà ñîðò Êëàðê.

Èçñëåäâàíèÿ âúðõó ïîëñêèòå êóëòóðè, 2004, Òîì I - 3
Field Crops Studies, 2004, Vol. I - 3
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Êëþ÷îâè äóìè: Ñîÿ, Âîäåí ñòðåñ, Àçîòíî òîðåíå, Ðåæèìè íà íàïîÿâàíå.
Çàáåëåæêà: * 1 ôåäàí = 4200 ì2

INTRODUCTION

Soybean (Glycin max (L.) Merr.) is one of the relatively new crops introduced to
Egyptian Agriculture which could supply Egyptians with oil and protein, in addition
we could feed animals with its meal and use it as soil improving crop particularly in the
soil under reclamation.

The yield potential of soybean cold be regulated through the reconstitution of
genetic structure, i.e. breeding program and/or by improving cultural treatments.

The plants exposed to water stress and nitrogen appear to be the most frequently
limiting factors for yield. The effect of water stress and nitrogen fertilization on yield
and its components were studied by several workers (Teodoro et al, 2001; Al-Assil and
Mohamed, 2002 and Eman,S, 2002). Thus, the aim of this study is to investigate the
productive efficiency of two soybean varieties under different moisture stress and nitro-
gen fertilization.

Materials and Methods

The present investigation was conducted at the Experimental farm of the Faculty of
Agriculture, Assiut, Egypt, during 2002 and 2003 seasons to investigate productive
efficiency of two soybean varieties (Clark and Craowford) in relation to moisture stress
and nitrogen fertilization. Three different irrigation regimes  were practiced: I1 , I2 and
I3 (Irrigation at 60, 40 and 20% from available water, respectively) and three nitrogen
fertilization rates: 30, 60 and 90 kg N/feddan were used.

The soil at depth 0-60 cm. was performed to determine the field capacity and per-
manent wilting range. The soil type of the Experimental site was clay with a pH of 8.00,
saturation capacity of 42 %, organic matter 1.90 %, available phosphorus 11.15 ppm
and total nitrogen 0.10 % . The trial was laid out in a split-split plot design with four
replications.

Each sub-sub plot consisted of six rows 3.5 m long and 60 cm apart. Seeds were
sown in hills of 10 cm apart. Thinning was done 15 days after sowing to one plant per
hill. All other cultural practices were applied as recommended for soybean production
in both seasons.

Results and Discussion:

1. Effect of Irrigation Regimes(I)
A - Yield and its components.
The data in Table 1 revealed that irrigation treatments exerted a highly significant

influence on yield and yield attributes, except number of seeds/pod while number of
branches/ plant was influenced during the first season only.

The yield components plant height, number of branches/plant, total number of
pods/plant and seed index, were significantly higher with irrigation at 60 % from a..w.
than at 40 and 20 % from a.w.

Rajendran and Lourduraj (2000) reported that moisture stress reduced the number
of pods/plant, number of seeds/pod and seed index.
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Table 2. Effect of treatments on oil and protein content 

Oil  % Protein % Oil yield 
(kg/fed) 

Protein yield 
(kg/fed) Treatments 

2002 2003 2002 2003 2002 2003 2002 2003 
Irrigation 
    60% from a.w 
    40% from a.w 
    20% from a.w 
F-test 
Lsd (0.05%) 
 
Fertilization 
    30 kg N/fed 
    60 kg N/fed 
    90 kg N/fed 
F-test 
Lsd(0.05%) 
 
Varieties 
     Clark 
     Craowford 
F-test 

 
22.58 
20.67 
20.50 

** 
0.51 

 
 

22.67 
21.50 
19.58 

** 
0.37 

 
 

21.39 
21.11 

n.s 

 
23.17 
20.92 
20.42 

** 
0.88 

 
 

22.58 
21.75 
20.17 

** 
0.71 

 
 

22.11 
20.89 

** 

 
35.12 
34.15 
33.74 

** 
0.26 

 
 

33.64 
34.40 
34.95 

** 
0.18 

 
 

34.22 
34.45 

** 

 
34.18 
33.21 
31.78 

** 
0.31 

 
 

32.34 
33.16 
33.67 

** 
0.16 

 
 

32.89 
33.22 

** 

 
206.1 
133.7 
112.6 

** 
3.49 

 
 

129.9 
165.6 
156.9 

** 
2.38 

 
 

145.6 
155.9 

** 

 
167.2 
128.5 
124.0 

** 
5.74 

 
 

136.3 
139.8 
143.6 

* 
4.90 

 
 

143.4 
136.5 

** 

 
323.8 
221.5 
187.9 

** 
1.40 

 
 

191.1 
260.5 
281.6 

** 
1.11 

 
 

231.9 
256.9 

** 

 
247.3 
205.3 
193.0 

** 
1.87 

 
 

194.1 
210.9 
240.5 

** 
0.98 

 
 

212.2 
218.2 

** 

This results may be due to, at higher levels of irrigation, the fact that the plants did
not experience any moisture stress and assimilates translocated from the stem and leaves
may have been distributed throughout the pod, resulting in an increase number of pods/
plant and seed index. Similarly, the unrestricted and uniform availability of water
resulted in higher photosynthesis and increased photosynthetic translocation from stem
and leaves to seeds. This favourably influenced the plant height, number of branches/
plant, number of pods/plant and number of seeds/pod at higher levels of irrigation as
also reported by Dubey et al.(1995).

The higher moisture level (irrigation at 60 % from a.w.) produced a significantly
higher mean seed yield of 821.50 kg/feddan as compared to 40 and 20 % from a.w.,
which led to 630.92 and 582.67 kg/feddan, respectively. The variation in seed yield
with varying levels of irrigation could be related to the variation in the number of
branches, number of pods/plant and seed index. These yield components were highest
at irrigation at 60 % from a.w. and lowest at irrigation at 40 and 20 % from a.w.
Ramesh and Gopalaswanig, 1992; Al Assil and Mohamed, 2002; EL Amathi and
Singh, 2001, also reported a drastic reduction in soybean yield due to moisture stress.

B - Oil and Protein contents
Irrigation regimes had  a significant effect on oil and protein contents as well as on

its yields (Tabel 2). Soybean seed under irrigation  at 60 % from a.w. gave the maximum
mean oil and protein contents, followed by irrigation at 40 and 20 % from a.w.

The increase in oil and protein contents under higher irrigation regimes was prob-
ably due to adequate moisture supply for growth and development of crop which lead to
greater metabolic activites during reproductive stage of crop. Similar effect of irriga-
tion was also reported by Kumawat et al (2000).
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2- Effect of Nitrogen fertilization (N)
A - Yield and its components
Application of N had  a significant effect on plant height, number of pods/plant,

seed index, seed yield/plant and seed yield kg/feddan (Table 1).
The seed yield increased significantly with increasing N level. The mean seed yield

756.75 kg/feddan was recorded with 90 kg N /feddan and was higher by 8.07 and 23.00
% than that recorded with 60 and 30 kg N/feddan, respectively. The increase in seed
yield by N application was mostly owing to the beneficial effect of N nutrition in
exploiting inherent potential of the crop. Similar results were also reported by Kumawat
et al ,2000 and Patel and Chandravanshi, 1996.

B - Oil and Protein contents
Results in Table 2 showed that protein content of seeds increased significantly with

the increase in the N levels, while the reverse trend was noticed for oil content. The
maximum mean of oil and protein content was found at 30 and 90 kg N/feddan, respec-
tively. The oil and protein yields were significantly increased with increasing nitrogen
levels. The maximum mean of oil and protein yields was recorded under 90 kg N/
feddan. Eman (2002) reported that increasing N levels caused increasing of protein
content and decreased oil content.

3. Varietal differences
A - Yield and its components
Table 1 shows that the differences among Clark and Craowford varieties in plant

height and seed index were significant in both seasons, while number of branches,
number of pods and seed yield were influenced during one year only. It is clear that the
variety Craowford had the highest mean values for plant height, number of pods/plant,
seed index and seed yield. Similar results were obtained by  Hefni (1994).

B - Oil and Protein contents
Table 2 shows that the differences between Cark and Craowford were highly sig-

nificant for oil and protein contents and oil and protein yields.
The maximum and minimum mean values of oil and protein, respectively, were

obtained from Clark variety. The highest oil and protein yields were obtained from
Craowford variety .The same results were obtained by Hefni (1994).

CONCLUSIONS

This study shows that drastic reduction in soybean yield and its components oc-
curred when plants were grown under moisture stress.

Seed, oil and protein yields were increased significantly with increasing nitrogen.
Productivity of Craowford variety was higher than Clark.
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