Bradyrhizobium japonicum

( )

Effect of drought stress and strains of Bradyrhizobium japonicum on grain yield

and associated characteristics in soybean (cv. Clark) in Borujerd
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Fig. 1. Crop coefficient (K) of soybean
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Table 1. Water requirement per plot in 2003 and 2004 growing seasons
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requirement (m*.18m™) water requirement ~ water requirement per ~ water requirement
(m’.ha™") per plot) (m’.18m?) plot) (m*.18m™) per plot) (m*.18m™)
2003(1¥AY) 7666 16.55 14.51 12.46 10.42
2004 (\vAY) 7734 17.59 14.95 12.31 9.68
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Table 2. Combined analysis of variance for grain yield and associated characteristics
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«sl3T Grain yield Biological yield  Harvest index Hundred grain
5.0.V. ek g (gm?) (gm?) %) weight (g)

P<a P<a P<a P<a

Year (Y) Ju 1 4057686.2™ 473016.4™ 4.22™ 105160.95™
Error (E,) a gl 4 4875605.1 78673.1 180.45 71131.12
Irrigation (I) T 3 53364938.4%* 5571541.4%* 234.45%* 312925.62%*
Y <1 LT x Jl 3 163309.1™ 46101:4™ 0.245™ 5868.75™
Error (Ep) b sl 12 300431.1 26584.8 31.451 6765.89
Strains (S) Sl 3 2544623.1*%* 271774.4%* 68.891%* 157225.21**
IxS AU sIEx g,LT 9 1034880.1** 103304.5%* 8.534%* 14754.62%*
Y xS Skl 9 0132.8™ 587.4™ 0.018™ 184.21™
Y xIxS AU sIEx g,LT x b 9 1024.5™ 1334.7™ 0.175™ 512.35™
Error ¢ (E,) C sl 48 276532.1 19645.4 3.981 3784.45
C.V. (%) (heoy3) S ks Cag 11.68 12.08 7.1 15.45
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Table 3. Mean comparison of grain yield and associated characteristics under irrigation treatments

5w 5 Shas 4l 5 Sles Sl yatls als o O35
Irrigation «,LT  Biological yield Grain yield Harvest index Hundred grain
(gm?) (gm?) (%) weight (g)
Full irrigation 2o LT 810 a 389a 48 a 104 a
Mild stress e i 761b 368 b 48 a 9.5 ab
Moderate stress b ge i3 742 ¢ 295 ¢ 40 b 8.5bc
Severe stress Lds i 630d 223d 35¢ 7.6 cd
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Means, in each column, with similar letters are not significantly different at.the 5% probability level- using Duncan

Multiple Range Test.
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Table 4. Mean comparison of grain yield and associated characteristics with strains of bacterium treatments

5P am 5, Shas als 5 Shes Sl ety 4l do 0
Strains of bacterium sSLsls  Biological yield Grain yield Harvest index Hundred grain
(gm) (gm?) (%) weight (g)
Helinitro 58 e 830 a 375a 43b 10.7a
Rizoking KeS 555 780 b 366 ab 47 a 9.7b
Nitragin il 742 ¢ 317 ¢ 42 be 87¢c
Control L o5k 646 d 216 d 33¢ 7.8d
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Means, in each column, with similar letters are not significantly different at the 5% probability level- using Duncan

Multiple Range Test.
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Table 5. Mean comparison of grain yield and associated characteristics in irrigation X strains
of bacterium treatments

5P 5 Shas als 5 Shes Sl jatls @ls o O35
Treatment Hles Biological Grain yield Harvest index =~ Hundred grain
yield (g.m?) (g.m™) (%) weight (g)
Helinitro 2t 870 a 4582 52a 11.5a
- Rizoking &.5'y;, 853 b 433 b 50b 1120
Soere LT
Full irrigati
Ui rrigation Nitragin =~ 3 848 ¢ 392 ¢ 47 ¢ 11.1b
Control 5 SLosb 770 d 273d 32d 111D
. ) 10.1a
Helinitro = 5 x5 s 822b 423 b 51b
» Rizoking &5, 830 a 428 a 52a 10.0a
e A
Mild stress Nitragin 051,55 795 ¢ 355 ¢ S 102 2
Control S osb 759 d 265d 34d 994
Helinitro 5 i 780 ab 339b 41b 100a
B Rizoking %555, 790 ab 359 ab 47 a 9.8 ab
Lo g 5
Moderate stress Nitragin ol 760 ¢ 294 ¢ 38¢c 95b
Control ‘¢S o5t 700 d 187 d 27d 8.1c
- . 92a
Helinitro 525 Ja 670 a 246 b 35b
o Rizoking = &5, 685a 281 a 42a 84D
L
Severe stress Nitragin® 51 610 b 230 b 35b 8.1b
Control ¢ SLosb 525¢ 136 ¢ 26 ¢ 71c
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Means, in each column and in each group of treatments, with similar letters are not significantly different at the 5%

probability level- using Duncan Multiple Range Test.
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( a) Grain yield = - 376.5 + 0.9447 Biological yield (b) Grain yield = - 94.81 + 13.02 Pod number
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Fig. 2. Relationships between grain yield and associated characteristics. (a. Biological & grain yield under irrigation
treatments, b. Grain yield & pod number per plant under irrigation treatments, ¢.Grain yield & Grain number per pod under

irrigation treatments, d. Grain yield & grain weight under irrigation treatments, e. Biological & grain yield under bacteria
strains, f. Grain yield & pod number per plant under bacteria strains)
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Effect of drought stress and strains of Bradyrhizobium japonicum on grain yield
and associated characteristics in soybean (cv. Clark) in Borujerd

A. Farnia', G. Noormohamadi’, A. Naderi’, F. Darvish* and I. Majidi Hervan’

ABSTRACT

Farnia, A., G. Noormohammadai, A. Naderi, F. Darvish and I. Majidi Hervan. 2006. Effect of drought stress and strains
of Bradyrhizobium japonicum on grain yield and associated characteristics in soybean (cv. clark) in Borujerd. Iranian Journal

of Crop Sciences. Vol. 8, No. 3, pp 201-214.

In order to evaluate grain yield and associated characteristics in soybean (cv. Clark) under the conditions of
drought stress and Bradyrhizobium japonicum strains, an experiment was carridout in 2003 & 2004 cropping
seasons, using split plot arrangements based on randomized complete block design with three replications in
Agriculture Research Statioin of Borujerd, Iran. Irrigation levels were assigned to the main plots (four levels);
full irrigation, mild stress (85% plant water requirement), moderate stress (70% plant water requirement), severe
stress (55% plant water requirement). Sub-plots were Bradyrhizobium japonicum strains (four levels); control,
Helinitro, Rizoking, Nitragin. The amount of irrigation water was calculated using plant water requirement and
the atmometer. At planting seeds were inoculated with bacterium strains. Biological yield, grain yield, harvest
index and hundred grain weight was measured and determined. Results indicated that grain yield was different
under stress and full irrigation conditions. In full irrigation condition maximum grain yield (458 g.m™) and
biological yield (870 g.m™) were produced by Nitragin strain. Under stress conditions, the efficiency of strains
was not different under mild and moderate stresses. Higher grain and biological yield obtained by Rizoking
strain. Therefore, this strain had better adaptation to modrate drought stress condition, however in severe drought

stress no difference among bacterium strains was observed.

Key words: Soybean, Drought stress, Bradyrhizobium japonicum, Grain yield, Yield components.
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