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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.
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Notes: * feddan = 4200 m? ; ™ a.w. = available water

Pe3rome

Maxmyo, A. M. u A. En-Caaou, 2004. IIpooykmugnocm Ha 08a copma cos npu
PA3TUYHU PeXHCUMU HA HANOABAHE U A30NMHO MOPEHe.

Ipe3 2002 u 2003 r. Oe mpoBeIeH ONMHUT 3a MPOYUYBAHE BIUSHUETO HAa PSKUMHUTE Ha
HarosBaHEe M a30THO TOpeHE BBPXY AoOWBa W KauecTBOTO Ha costa (Glycin max
(L.)Merr.). Bucounnara Ha pacTeHHsTa, OPOST pa3KIIOHEHUS HA €THO pacTeHHE, OpOsT
YYIIKH Ha €JIHO PACTCHUE, CEMECHHHST MHJIEKC, JOOMBBT OT CeMeHa Kr/denan’, T100HBBT
Macjo ¥ MPOTEHH NPH CosATa 0siXa 3HAYMTEIIHO MO-BHCOKH MpH HamosiBane ¢ 60 % ot
HaJIMYHaTa BoJa. MaKCHMallHO ChIbpKaHHE Ha MAcll0 M NPOTEHH B COCBUTE CEMEHa €
MOJTydeHo NpHu HamosBaHe ¢ 60 % oT HaJWYHATa BOJA, JOKATO MUHHUMYMBT € IIpH
HanosiBade ¢ 20 % oT HaaW4yHATa BOJA. YBEJIMYaBAHETO HA a30Ta MOBHIIN JOOHMBA OT
ceMe, Macyio U nmpoterH. ChIppKaHUETO Ha Maciio obade e Haif-BUCOKO, KOTaTO OCEBBT
ce HaropsaBa ¢ 30 kr. N/deman. OOpaTHO, CHIBPKAHUETO HA MPOTEHH B CEMEHATa Ce
yBeJINYaBa C yBeINYaBaHEe Ha a30THaTa HopMa. JJOOMBBT OT ceme, Maciio M MPOTEHH OT
copt Kpodyepa 6e mo-Bucok ot To31 Ha copt Kimapk.

464



Adel M. Mahmoud and Ali A. El-Saady

KmrouoBu xymu: Cost, Bogen ctpec, A30THO TopeHe, Pexxnvu Ha HamosiBaHe.
3abenexncka: 1 gpeoan = 4200 m?

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 a/, 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: I, , 1, and
L, (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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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.

Table 2. Effect of treatments on oil and protein content

. . Oil yield Protein yield
Treatments Oil % Protein % (kg/};"ed) (kg/fe}zl)
2002 | 2003 | 2002 [ 2003 | 2002 | 2003 | 2002 | 2003
Irrigation
60% froma.w 22.58 23.17 35.12 34.18 206.1 167.2 3238 2473
40% froma.w  20.67 2092 34.15 3321 133.7 1285 221.5 205.3
20% froma.w  20.50 20.42 3374 31.78 112.6 124.0 187.9 193.0
F—test ksk skok skok ksk sk sk ek skok
Lsd (0.05%) 051 088 026 031 349 574 140 1.87
Fertilization
30kg N/ffed  22.67 22.58 33.64 3234 1299 1363 191.1 194.1
60 kg N/fed  21.50 21.75 34.40 33.16 1656 139.8 260.5 210.9
90 kg N/fed 19.58 20.17 3495 33.67 1569 143.6 281.6 240.5
F—t@Sl K3k kok kok K3k K3k * kok kok
Lsd(0.05%) 037 071 018 0.6 238 490 1.11 098
Varieties
Clark 2139 2211 3422 3289 1456 1434 2319 2122
Craowford 21.11 20.89 3445 3322 1559 1365 2569 2182
F—test n.s sksk sk ek sk sk skek skok

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 a/ (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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