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ABSTRACT

This investigation was conducted at Etay El-Baroud Agriculture Research Station,
Beheira Governorate during 2006 and 2007 summer seasons. The study aimed to
investigate the effect of irrigation intervals on two soybean lines i.e., L1147 and Ly27 compared
with commercial cultivars Giza111 and DR101.

The obtained results showed that, plant height, number of branche per plant, days
from sowing to 50% flowering and days from sowing to 95 % maturity were decreased
under water deficit regime ( 3 irrigations).Nonsignificant and /or slight decreased was
observed in 100- seed weight, seed weight per plant and seed yield / feddan Ton, under
water deficit regime (3irr) compared with the other water regime (6irr) . Cuitivar DR101 and
L117 line had the highest yield and yield components under two water regimes followed by
Giza 111cultivar.

INTRODUCTION

Soybean is one of the most important oil crops all over the world. In
Egypt, shortage in edible oil represents about 80% of our consumption.
Soybean was introduced to the Egyptian agriculture, hopefully, to
contribute in reducing oil gap. So intensive efforts have been devoted to
increase soybean production through growing high yielding genotypes with
proper cultural practices. Regarding cultivar differences, several
investigators showed marked varietal differences in the days to flowering,
maturity and seed yield (Harb et al. 1994, Shukla and Vasuniya, 1998 and
Weilenmann, et al., 1999).Regarding number of irrigations, the time was
reported to be more important than the quantity of water supplied (Niazi et
al., 1972 and Abdallah Hussein et al, 1978). Therefore, this work was
designed to investigate the effect of number of irrigations at different growth
stages on yield and its components of some soybean genotypes. At the
present time , there is a critical balance between water requirement and
water consumption , thus saving water is becoming decisive factor for
agricultural expansion particularly in arid and semi-arid regions where
water is the main limiting factor to plant growth. Therefore, the irrigation
water should receive closer attention because of the shortage in water
resources in such regions.
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Achieve this goal is to reduce the prodigaling in the water use, One way to
achieve this goal is to reduce the prodigaling in the water use, choose the
tolerant genotypes for drought and reduce the number of irrigations through
season .

The objective of the present work was to study the response of
some soybean genotypes to different irrigation intervals and its effect on
the yield to reduce the prodigaling in water irrigation.

MATERIALS AND METHODS
A field experiment was carried out at Etay El-Baroud Agriculture
Research Station during 2006 and 2007 seasons on two genotypes of
soybean (Glycine max L.) ,Lys; and L2; compared to two commercial
soybean cultivars Giza 111 , and DR101 ( Table 1). Under two irrigation
intervals systems were as follow:
-First irrigation system (control): one irrigation every 15 days (6 irrigations =
6irr)
-Second irrigation system (water deficit): one irrigation every 30 days (3
irrigations =3 irr). '
-Water table was 1.06 m.
The effect of these irrigation intervals on growth, yield and its
components on all genotypes was investigated.

Table (1): Pedigree, maturity group, flower color, country of origin

and
Pubescence type of studied soybean genotypes.
Genotypes pedigree Maturity Country Flower Pubescence
group of origin  color type

D R101 Selection \ USA Purple Heavy
from Elgin

Giza 111 Crawford v Egypt Purple Heavy

* celest

Ly1y D89-8940 1| Etay EI- white Heavy
* Giza111 Baroud

L2z D89-8940 Vv Etay EI- white normal
* Giza 22 Baroud

lll= third group  1V= fourth group V= fifth group
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The experimental design was a spilt-plot with three replications. The
main plots were randomly allocated to the two water regimes, while the sub
plots were randomly assigned to the four soybean genotypes. The
experimental unit included four ridges, 60 cm apart and 4. m long (9.6 m?)
soybean seeds were inoculated with Bradyrhizobium japonicum and sown
on 15 May in both seasons in hills 15cm. apart on two sides of the ridge.
After complete emergence, the seedlings were thinned to two plants / hill.
The cultural practices for growing soybean were conducted properly as
recommended by the Ministry of Agriculture and Land Reclamation.

Days to 50% flowering and days to 95% maturity from sowing were
recorded on ten randomly labeled plants in the second and third ridges cf
each sub-plot. At harvest, ten plants were randomly taken from each sub-
plot to determine plant height (cm.), number of branches per plant, number
of pods per plant, 100- seed weight in grams, seed weight /plant in gram.
Seed
yield (ton/feddan) was calculated on the four ridges.

Data obtained were subjected to the proper statistical analysis. The
treatment means were compared using the new Least Significant
Difference test as out lined by Steel and torrie (1980).

RESULTS AND DISCUSSION
(a) Growth characters
1-Effect of irrigation regime:

Data recorded in table (2) show that, number of days from sowing to
50% flowering and number of days from sowing to 95% maturity was
significantly decreased under water deficit regime (3irr) in both seasons.
While, plant height and number of branches per plant increased
significantly under normal water regime (6irr) in the first season only.

Certainly the increase in plant height could be attributed to the
increase in the length and number of internodes (EI-Noamani et a/ 1995 a).
Shortening of plants and branches under low soil moisture level may be
explained that water stress caused losses in tissue water, Which reduced
turgor pressure in the cell, thereby inhibiting enlargement and division of
cells (Gawish, 1992). Concerning the decreasing of number of days to 50%
flowering and number of days to 95% maturity under water deficit, in this
concern, Abdallah Hussein et al, (1978) reported that spike emergence was
generally delayed with increasing irrigations number in wheat plants.
Moursi et al (1978) noticed delayed flowering by heavy irrigation in cotton
plants. Also, Mahmoud et a/,(1995) indicated that less of water helped
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some faba bean entries to mature early and allow to decrease facing period
with diseases.

Table (2): Effect of water of regime and genotypes on some
agronomic traits of soybean in 2006 and 2007 seasons.

Treatments Days to 50% Days to 95% Plant height No of
flowering Maturity {cm) branches
) _per plant
2006 2007 2006 2007 2006 2007 2006 2007
Water regime (i)

Control (6 irr) 43.47 4427 124.0 1254 7027 7395 123 1.19
Drought (3irr) 38.95 3897 115.3 1172 6595 4924 0.97 1.04

L.S.D at 5% 2.48 1.43 3.10 227 0.92 N.S. 0.27 N.S.
Genotypes (G)

DR 101 4765 46.80 126.9 14295 67.60 70.10 1.63 1.68

Giza 111 39.45 39.60 117.45 118.10 7780 80.10 0.78 0.93

L7 3795 38.95 116.15 116.95 7195 7580 1.19 1.13

L127 39.80 41.15 118.15 121.00 61.27 5815 0.79 0.71

L.S.D at 5% 2.91 1.37 3.01 1.44 3.44 3.47 0.19 0.1

2-performance of genotypes:-

The results in table (2) marked differences among soybean cultivars in
most of the studied characteristics. It is obvious to note that the latest
genotype in flowering and maturity was DR101 followed by L7 , genotype,
respectively, while the earliest one was L4; genotype. The tallest plants
were for Giza111 and Lyy7 genotypes, respectively. While the shortest
plants were recorded for L¢,; followed by DR101 cultivar in both seasons.
These results may be attributed to the interaction between cultivars genetic
make up and environment that determines the relative length of vegetative
and reproductive growth phases. Similar results were obtained by El-Atter
and Sharaf, (1993), El-Karamity, (1998). It is of important to note that,
DR101cultivar and L7 lines S|gn|f|cant|y surpassed all studied cultivars in
number of branches per plant in the first and second seasons, respectively,
while the lowest number of branches plant were recorded for L4,7 genotype.

b- Yield and its components:-
(1) Effect of irrigation regimes :
Data presented in table (3) indicate clearly that there is a slight and or
no significant differences in 100-seed weight ,seed weight per plant as well
as number of pods per plant and total yield per fedd., as water irrigations
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increased (6irr).Similar results were obtained on snap bean by Moursi et al
(1978) and Merghany (1999), how emphasized the idea that the availability
and supply of soil moisture, not only, governed the rate and type of growth,
but also commende the availability of plant nutrients. At the time, he
emphasized the harmful effects of excessive irrigation, which resulted in
more vegetative growth with no additional yield in Faba bean plants In this
regard , Jaquiery and Keller (1980), who found that, irrigation favors
vegetative growth at the expense of reproductive growth. Therefore, the
flowering abscission increased under excessive irrigation condition.

(2)performance of genotypes :

It is of important to note that DR101cultivar and L4 lines significantly
surpassed all studied genotypes in seed weight per plant and seed yield
per feddan in both seasons(table 3). While, the lowest values of these traits
were recorded for Lyy; line followed by Giza111 cultivar in both seasons
.These findings could be attributed to differences among the studied
genotypes regarding maturity group, therefore, the response of each one to
environmental conditions prevailed during growing seasons were governed
by genetics factors. This was clearly reflected on the growth characters;
consequently yield components (Atta Allah, 2001).Drought tolerance is a
complex agronomic trait with mutagenic components, which interact in a
holistic manner in plant systems (Cushman and Bohnert, 2000).

Table (3): Effect of water regime and genotypes on some agronomic
traits of soybean in 2006 and 2007 seasons.

Treatments No. of pods Seed weight  100-seed Seed yield
Per plant Per plant(g) weight(g) (ton/fedd.)

2006 2007 2006 2007 2006 2007 2006 2007

Water Regime (W. R)

Control (6 irr) 4272 50.85 15.12 16.09 1779 1837 1409 1.537
Drought (3irr) 40.94 4228 12.52 13.76 1649 1725 1273 1598
L.S.D at 5% N.S. 644 2.35 2.98 1.04 NS. NS 0.04

Genotypes (G)
DR 101 3334 3556 15.57 15.30 19.98 2134 1654 1.835
Giza 111 4216 41.83 13.34 1298 17.72 18.09 1.387 1.569
Lqq7 49.79 59.40 15.99 17.68 1446 1509 1.522 1.668
L1z7 42,09 49.48 10.38 13.39 1640 1673 1.026  1.199

L.S.D at 5% 365 4.81 1.76 1.89 070 094 o011 0.15
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3- Genotypes * water regimes:

Results of tables 4 and 5 demonstrate that water regimes *
genotypes interaction had significant effect on number of branches per
plant in 2006 and 2007seasons, plant height, and number of pods per
plant in the first season and days to 50% flowering in the second season.
The highest value for plant height was produced for Giza111Cultivar, under
normal water regime (6irr). The maximum number of branches in the first
season were recorded for DR101 cultivar, followed by Lqi; line,
respectively, with normal water regime (6irr). The lowest values for plant
height and number of branches per plant were recorded for L42; line under
water deficit regime (3irr).

In summary , it can be concluded that the genotypes DR101 and L4y7had
the highest seed yield per feddan under water deficit conditions in terms of
saving water irrigation.

Table (4): Interaction between water of regime and genotypes on
some agronomic traits of soybean in 2006 and 2007 seasons.

Treatments days to 50% daysto 95% Plant height No of branches
Flowering Maturity {cm) per plant

2006 2007 2006 2007 2006 2007 2006 2007

Control(6 irr)

DR 101 '50.0 50.6 132.2 1336 70.6 726 1.80 1.86
Giza 111 423 416 1216 1226 80.6 846 0.93 1.00
L117 39.3 40.6 120.0 1206 . 73.3 783 1.33 1.13
L127 42.3 443 122.3 1250 56.6 60.3 0.86 0.80
Mean 43.47 4427 1240 1254 70.27 7395 1.23 1.19
' Drought(3 irr)
D R101 453 43.0 1216 1523 64.6 676 1.46 1.50
Giza 111 36.6 37.6 113.3 1136 750 756 0.63 0.90
L1z 36.6 373 1123 1133 706 733 1.06 1.13
Ly27 37.3 380 1140 1166 536 560 073 063
Mean © 38.95 3897 1153 1172 6595 4924 097 1.04
L.S.D N.S. 194 NS N.S. 487 N.S. 026 0.15
ats%(1*G)
W.R = Water Regime G = Genotypes
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Table (5): Effect of water regime , genotypes and their interaction on
some agronomic traits of soybean in 2006/ 2007 seasons.

Treatments No.of pods  Seed weight 100-seed Seed yield
Per plant per plant(g) weight (g) (tonffedd.)

2006 2007 2006 2007 2006 2007 2006 2007

Control(6irr)
DR 101 3386 3713 1632 1543 2045 2183 1699 1.841
Giza 111 3966 4753 1509 1499 1895 19.31 1365 1.496
Luy ' 5463 66.40 17.83 2018 1475 1518 1.487 1.624
Lizz 4275 5237 1124 1377 17.04 1713 1.086 1.189
Mean 4272 5085 1512 16.08 17.79 18.37 1409 1.537
Drought(3irr)
DR101 3283 340 1483 1527 1852 2079 1610 1.829
Giza111 4466 3613 1159 1098 1650 16.88 1.409 1.643
Ly 4486 5240 1416 1578 1418 1501 1557 1.713
Lizy 4143 4660 953 13.02 1576 16.34 0967 1.209
Mean 4094 4228 1252 1376 1649 17.25 1273 1.598
L.S.D at 5% 5.18 N.S. N.S. N.S. NS. N.S. N.S. N.S.
(W.R*G)
W.R = Water Regime G = genotypes
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