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Effect of Soil Moisture on Nitrogen Fixation
Activity of Rhizobium in Soybean
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Abstract

The object of this study was to investigate nitrogen fixation activity of rhizobium inoculated at seed coat when
drought condition was applied in flowering period of soybean c.v. Samnamkong. The rhizobia used in this
experiment were indigenous rhizobium, R214, RJ1-29, USDA110 and USDA122. The experiment was done with
1/2000 Wagner pots in laboratory and greenhouse and was tested in completely randomized design with four
replications. Nitrogen fixation activity in coventional culture was the highest in R214 and indigenous rhizobium
among the five rhizobia strains. As given drought condition from flowering to maturity, nitrogen fixation activity
was higher in R214 and RJ1-29 than indigenous rhizobium. Leaf area and relative index {drought/convention) of pod
weight were higher in USDA122, RJ1-29 and R214 than indigenous rhizobium as given drought condition from
flowering to maturity. High positive correlation was observed between nitrogen fixation activity of rhizobium and
relative index(drought/convention) of pod weight. High negative correlation was observed between respiration of

plant and relative index (drought/convention) of leaf area.
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Table 1. Physio-chemical characteristic of soil used.

oFTY dan

T3 AAo] FARH FHA&Yoln S

Ch:kas *}%o}ﬁit} i«l Aule 5¢ 18Y

N-P,05-K,0=4-762.2 % aokg 718l & d%it% FEo g2
Eoke) 0|33 A EAL HloA BE upe} go] EAL
AHGE, pHE 65 #718 2 243%, i FFL
217ppm A4 Fole F LFL 50lme/100g, vtavl%

& 1.03me/100g, 2§ 0.39me/100go] ATt

2R 22338 ung YN FAG #FEE
E3h7, USDA110, USDA122, RJ1-29, R214 5& Aj&3fo
TEA ] EAHEAY stHon, 2AnY L o Ed
e 2 oz zAEIYL, AEAY s85F 4L
COEHoz ARG s Hee 7g7)dl 3o
o, shA A B s EEHE dEFFYOR 43

|

O

R 23 61%01RL, FATFAME 157%] ATt
’\I%‘?HHXI‘“ FFAE e FEAads 4499
A 4ukEo 2 T, Je AufRee XFEFFHA o

ek 7H%ﬂ‘*’ ZA 5L A o 27T A2,
AEAY &%, 994, A=38F SOl

ELSEX0|0| WE 2RT HLUHEH

9 Al FAS 2FRTFEY F2HY S EY
FEo| FE BYA A BE 2915 2ok BER
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Soil moisture’(%) Oreani Ex-Cation{me/100g)
Soil texture ’ pH(L:5) gan:)c P,Os(ppm)
Control Drought matter(%6) Ca Mg K
Sandy loam 15.7 6.1 6.5 243 217 5.01 1.03 0.39

* Dried soil weight method.
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Fig. 1. Nitrogen fixation activity of five rhizobia inoculated
at seed coat of soybean c.v. Samnamkong in
conventional cultue.
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Fig. 2. Nitrogen fixation activity of five rhizobia in-
oculated at seed coart when drought condition
was applied in flowering period of soybean c.v.
Samnamkong.
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Table 2. Effect of rhizobium nitrogen fixation activity on plant respiration, leaf area, pod weight when drought
condition was applied in flowering period of soybean c.v. Samnamkong.

Leaf area(cr/ plant)

Pod weight(g/plant)

Respiration

Rhizobium in drought
(COumg/h - plant) Drought(A) Control(B) A/B Drought{(C) Control(D)  C/D
Indigenous 221+12 1329+47  3426+125 0.39 94115 169+1.1 0.56
R214 174+14 1524+61 28744128 0.53 69112 142417 0.49
RJ1-29 17.4+12 1511+56 29871141 0.51 87113 13.+£141 0.66
USDA122 156+%1.3 1436+53 2762153 0.52 10.7+14 153113 0.70
USDAT110 19.8£1.7 1441154 32151131 0.45 81+11 162%1.2 0.50
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Fig. 3. Correlation between nitrogen fixation activity of
rhizobium and relative index {(drought/convention)
of pod weight when drought condition was
applied in flowering period of soybean cv.
Samnamkong.
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Fig. 4. Correlation between respiration and relative index
(drought/convention) of leaf area when drought
condition was applied in flowering period of
soybean c.v. Samnamkong.
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