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( Glycine max (L.) Merr.)
(Bradyrhizobium japonicum)
Evaluation of soybean inoculation with different strains of Bradyrhizobium
japonicum on nodulation and nitrogen fixation
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Table 1- Nutrition formulation without Nitrogen

Stock Chemicals Amount (g/l)

1 CaCl,.2H,0 294.1
2 KH,PO, 136.1
3 Fe- Citrate 5.4
MgS0,.7H,0 1233
K,SO, 87.0

MnSO, 0.338

4 H;BO; 0.247

ZnS0,4.7H,0 0.288

CuS0,.5H,0 0.100

CoS0,4.7H,0 0.056

Na,Mo00,4.2H,0 0.048
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Table 2. Analaysis of variance for determined characters in soybean varieties (Williams and L;;) inoculated with B. japonicum
(SWRI, Helinitro, Soyar and High stick) in greenhouse condition

@357 e o

ejf:l.xsu'

o S eSes 05

O i e @Tars kgl ol Gy o Mo sebal a3 ol eSCis 0
S.0.V df Nodule number Dry weight of nodule df W.R.of SH/R W.P.D.M
MS P<a MS P<a MS P<a MS P<a

R oS b 3 0.053 * 0.0003 3 0.047 — 3.15

A y-y" 3 28.89 ok 0.011 ok 4 16.36 ok 359.23 ok

B o5 1 4.52 ok 0.003 *k 1 0.69 *k 44.34 ok
AxB Px S 3 0.57 * 0.0003 * 4 0.2 *k 20.29 *k

E s 21 0.047 — 0.0001 — 27 0.039 —_ 2.64 —_
CV% R S 8.18 9.45 12.7 7.85

* and ** : Significnat at the 5 and 1% levels of probability, respectively.
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Table 3. Average of number nodule per plant and weight of nodule per plant of soybean varieties (Williams and L;,) with B. japonicum

(SWRI, Helinitro, Soyar and High stick). Numbers in table are average of 4 replications + Sd

G sl 4 g Varieties, s, AL 4 Sl Varieties ¢, S 4 e SOl
Bacteria Average strain of Average strain of
. B WY . B AR .
Straines Williams L, bactria Williams L, bactria
————————————— s 8 slaxs Nodule number -------------- —mmmo § S 055 Weight of noduleg/plant ------
SA e
Helinitro 9.6 £ 0.4 10.2 + 04 9.9 + 0.08 0.11 = 0.03 0.12 = 0.04 0.11 + 0.03
Sbsm
Soyar 84 + 0.1 9.5 + 0.1 8.95 + 0.1 0.1 = 0.03 0.11 £ 0.01 0.11 + 0.01
SWRI 83 + 0.07 8.3 + 0.02 83 + 0.7 0.07 = 0.01 0.09 = 0.01 0.08 + 0.008
Sl gla
High stick 119 + 0.6 132 + 0.7 12.55 + 1.5 0.16 = 0.03 0.18 = 0.04 0.17 + 0.003
dals
Control 0+ 0 0 +0 0 +0 0+ 0 0+ 0 0+ 0
5 ool
Average of 74 £ 0.2 824 + 04 7.94 0.08+  0.005 0.1+ 0.006 0.09
variety
¢¢
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Table 4. Average of weight of plant dry matter in pods incorporation stage and weight ratio of Shoot/Root per plant in soybean varieties (Williams and L,;)
with B.japonicum (SWRI, Helinitro, Soyar and High stick). Numbers in table are average of 4 replications £+ Sd

S s 4 g Varieties oG, L4 Sl Varieties G, L4 Sl
bactria Average strain of Average strain of
Straines ks W end bactria Fks "o bactria
Williams Ly Williams Ly
M b Al e s oS i 055 (W.P.D.M) g/plant- e “iyya 2l plbl 55 <oni (W.R. Shoot/Root )---
578 e
Helinitro 2254 £+ 0.1 14.61 + 0.7 18.57 + 1.4 4.5 + 0.02 49 + 0.01 4.7 + 0.05
Sl
Soyar 1833 £ 0.2 2223 + 0.1 203 + 1.4 3.7 £ 0.6 44 + 0.01 4.05 + 0.03
LTS
Khakoab 1636 = 0.6 17.61 + 0.7 16.98 + 1.8 33 £ 0.02 3.5 + 0.01 34 + 0.04
Sl sla
High stick 29.2 + 1.9 33.16 + 52 312 + 4.1 52 + 0.03 6.6 £ 0.04 59 + 0.2
dals
Control 12.1 + 0.2 13.1 + 0.7 12.6 + 0.9 24 + 0.12 2.6 + 0.04 25 =+ 0.2
0 oS
Average of 19.7 + 0.5 20.15 + 0.1 19.93 3.8+ 0.12 44 + 0.2 4.1
variety
¢o
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Table 5. Analaysis of variance in soybean varieties (Williams and L;;) inoculated with B.japonicum
(SWRI, Helinitro, Soyar and High stick) in field condition

s e L o 8 sl S RECENTT s Sl pll (355 o o n 53 ol it 05 S 035 55 Ly S 03555 Ol
S.0.V dfsi;7  Nodule number Dry weight of @37 Loy gl sl Nitrogen percentage in ol
nodule df W.R.of SH/R W.P.D.M soil Nitrogen fixation
MS P<a MS P<a MS P<a MS P<a MS P<a MS P<a
R <S5l 2 0.23 — 0.0005 — 2 2.78 — 0.0005 - 0.0005 - 7.79 -
A S 26.01 wox 0.01 o 4 12.58 ** 0.49 ** 0.009 ** 361.95 **
Ea ol o 57 gl 6 0.26 — 0.0005 8 0.85 — 0.002 — 0.0001 - 10.76 -
B o5 1 2.38 ** 0.003 * 1.17 ** 1.1 *x 0.0001 ns 59.1 *
AxB WX S 3 0.23 ** 0.003 ** 4 0.14 ** 0.007 ** 0.002 *x 20.31 *x
Eb A e S s 8 0.006 — 0.0001 10 0.002 — 0.001 — 0.0001 — 1.93 —
CV% O g 10.68 9.05 10.31 14.8 18.3 15.98

ns, * and ** : Non significant, significant at the 5 and 1% levels of probability, respectively.
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Table 6. Average of number nodule per plant and weight of nodule per plant of soybean varieties (Williams and L;;) with japonicum
(SWRI, Helinitro, Soyar and High stick). Numbers in table are average of 3 replications + Sd

Gl 4 s Varieties 6| S 4 o Sile Varieties 6| G4 o Sile
Straines Bactria Average strain of Average strain of
ks WY bactria B WY bactria
Williams Ly Williams Ly
————————————— s 8 slass Number nodule -------------- —mmmmo § oS 035 Weight of nodule g/plant ------
SR e
Helinitro 6.6 £ 0.5 72 £ 04 69 £05 0.11 =+ 0.02 0.12 £ 0.02 0.12 £ 0.02
BLP
Soyar 55+ 03 55 £05 55 £ 0.06 0.09 £ 0.01 0.11 = 0.02 0.1 £ 0.03
SWRI 51+ 038 52 £05 52 +£05 0.07 £ 0.03 0.08 = 0.02 0.07 £ 0.02
Sl gla
High stick 9.6 £ 0.7 103 =+ 0.8 99 +£09 0.15 £ 0.03 0.19 £ 0.04 0.17 £ 0.04
Jals
Control 0+ 0 0 +0 0 +£0 0+ 0 0+ 0 0+ 0
3 o
Average of 54 £ 02 56 £ 0.1 5.5 0.08+ 001 0.1+ 0.01 0.09
variety
47
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Table 7. Average of weight of plant dry matter in harvest stage and weight ration of Shoot/Root per plant in soybean varieties (Williams and L,;) with B.japonicum
(SWRI, Helinitro, Soyar and High stick). Numbers in table are average of 3 replications + Sd

S s 4 g Varieties,ls,| S g SOl Varieties ¢, S 4 Sl
bactria Straines s Ny Average strain of L Ny Average strain of
Williams Ly, bactria Williams Ly, bactria
- Sl Al e s elE oS 03, WP DM g/plant-- 0 e s 4 gl pltl oos W.R. Shoot/Root ---
SRS
Helinitro 26.1 £ 0.2 29 £ 0.8 276 + 1.6 42 + 0.6 45+ 0.6 44 + 05
S
Soyar 209 + 0.8 257 + 0.2 233 £ 26 36 £ 0.5 381 £ 0.5 37+ 04
TS
Khakoab 17.8 £ 2.6 19.7 £ 0.5 188 £ 1.9 31+ 04 35+ 05 33+ 04
ol gla
High stick 318 £ 29 347 £ 24 333 £ 47 50+ 0.7 59+ 08 54+ 08
dall
Control 123 + 1.1 14 + 03 132 £ 1.2 1.4+ 0.2 1.6 + 0.2 1.5+ 02
5 o
Average of 21.8 + 1.1 246 + 1.8 232 346+ 0.03 386 £ 0.04 3.66
variety
EA
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Fig. 1. Fixated N in different treatments in farm
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Study of inoculation of soybean with different strains of Bradyrhizobium
Japonicum on nodulation and nitrogen fixation

M. Yadegari!, Gh. A. Akbari? I. Allahdadi®, J. Daneshian* and H. Rahmani®

ABSTRACT

To study the effect of inoculation of soybean cultivars with different strains of Bradyrhizobium japonicum
for determining the best bacteria-cultivar combination, an expriment was conducted using split plot design with
3 replications in 2001 cropping season at seed and plent Improvement Institute, Karaj, Iran. The other
experiment was carried out using randomized complete block design in the green house. The factors student
were two cultivars of soybean (Williams and Line L,;) and four bacterial strains of Bradyrhizobium japonicum
including Helinitro, Highstick, Soyar and SWRI and a control plot (without bacteria). Characteristics such as
number and weight of nodules per plant, weight of plant dry matter at harvest stage and shoot/root per plant and
percentage of nitrogen in the soil as well as the amounts of nitrogen in plant shoot: with N-difference method
were measured and recorded. The results showed that Highstick could fix more nitrogen than other strains. In the
other hand, cultivar L, had better symbiotic activity than cultivar Williams and fixed higher amount of nitrogen.
Highstick and L,,_ in most characters, found to be the best combination.

Key words: Nodules, Dry matter, Symbiotic, Nitrogen fixation strains.
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