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Searching for optimum nodulation level for maximizing yield based on
carbon-nitrogen balance of soybean
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We analyzed the interactive effects of temperature and [C02] on nodulation
level and searched for optimum nodulation level for maximizing yield in soybean. Plants were
subjected to two levels of [C02] (ambient or elevated: ambient + 200 p mol mol 1) and two
temperature regimes (normally or high: normally + ca. 4 or 5 ° C) using temperature gradient
chambers. Nodule size was enhanced by C02 enrichment, whereas root biomass and number of nodule were

increased by high temperature. Nodulation level was the greatest in the elevated [C02] x high
temperature regime. There was a significant correlation between nodulation level and seed size, but
not correlation to seed yield. These results indicated that promoting of nodulation level through
increasing in size of nodulation induced by carbon supply connects to increasing in seed size,
contributes to high yield production in soybean. The optimum nodulation level for maximizing yield

was obscured, thus our challenge was not fully verified.
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1. CO;,
1
cm plant'l plant'l plant'l pod'l g g plant™
Ambient  NT 31.6 7.1 0.5 7.6 2.01 26.2 3.9
HT 33.3 7.3 0.3 7.9 1.97 23.2 3.6
Elevated NT 32.1 7.1 0.9 9.1 1.97 25.8 4.5
HT 33.5 7.4 0.5 9.1 1.85 27.1 4.5
ANOVA CO, ns ns * *x ns * *x
Temp. * ns * ns ns ns ns
C*T ns ns ns ns ns xx ns
n=8 ** 5 1 ANOVA

ns



2. CO;

1

g plant™ g plant" g plant’ plant” 10y nod™

(g plant?)

o

[S)

Ambient NT 6.29 0.586 0.099 38.7 2.6 16.8
HT 5.87 0.878 0.109 50.6 2.2 12.4
Elevated NT 7.39 0.701 0.107 31.3 3.5 15.2
HT 7.16 1.009 0.172 62.9 2.8 17.0
ANOVA CO, *x ns * ns *x ns
Temp. ns *x *x *x * ns
C*T ns ns * * ns *
n=8 *ookE 5 1 ANOVA
ns
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