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Abstract; The soybean yield formation in response to the elevated CO, (eCO,) was analyzed in open top chamber ( OTC)
simulation systems using 8 soybean cultivars which were released in 1950-2006. Results showed that above ground biomass in-
creased by 46. 1% and yield increased by 37. 8% across 8 soybean cultivars when the concentrations of atmospheric CO, in-
creased up to 550 pmol+mol "', The yield response to eCO, varied in the 8 soybean cultivars. The minimum increase was only
0. 6% in Hejiao 4 hao, while the maximum was 95. 3% in Xiaohuangjin. The effect of eCO, on harvest index was not signifi-
cant except for Suinong 9 hao. Yield components of soybean were also increased under eCO,. Average plant height of 8 soy-
bean cultivars was increased by 15 cm, while the soybean node number did not change significantly (P >0.05). The pod
number and seed number increased by 42. 9% and 37.0% under eCO, on average, respectively. This study also found that
the contribution of yield components to soybean yield increase under eCO, differed. Under eCO, , the increase of the 3-seed
pod number, total pod number and seed number were significant correlated (P <0.05). Due to the significant contribution of
seed number to yield, the increase of yield under eCO, could be estimated by a model of y =0. 175x +0. 102 (P <0.05;R*> =
0.792), which was obtained through stepwise regression analysis.
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Fig. 1 Effect of elevated CO, on shoot biomass in different soybean cultivars
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weight (d) in different soybean cultivars under elevated CO,

80 . 100
=390 pmol * mol™! ‘Q\:
=2 550 pwmol ¢ mol™ 2 804 I
g 60 % z '; LDSO.os
£ " - o= &
< * Nns. %g 60
-2 40 it £
K< ns. =
g #z 404
= &
= T
20 4 =
2 20
=
[~
0 d_Lld 114 1] A4 LE L 0
WS Py By, PO II 08 o0& Wi By B, P I 0 o4&
¥ A A ¥ O ey €55 Wy 8F w0y

B3 XKRCO,REAZTMNAESMAEMKRSHIFMN
Fig. 3 Effect of elevated CO, on plant height in different soybean cultivars
F1 XK CO,REFBXAREBIKE LRI R HE RN



5 ) Wi A5 < R AP BT R C O, R J3E T Wi 7 Y 5 PR 7 2 e 823

100
3390 pmol * mol™! N
20 1 =2 550 wmol * mol™! '% 80 | I
= LDS,
5 . . 2
.g 151 n.s. ns NS Igg 60 |
ﬁ = I i * T i Ho o
A I e - =
ECLOCTO 00 h T e
Z § ~ =
|18 I8 1Y e i
2 R " I
ol LI LA (18 L6 [|g (1B (1B 1|8 o LI e
FF Py o 2P IY 02 98 G5 Py Bo a3 ¥T 08 0¥
S ME A AR HE & o BE o f SRS K S
YO af eFes 85 8F u WOw &y eF s 85 85§
B4 KRS CO,REASHARRMAEHEHZM
Fig. 4 Effect of elevated CO, on node number in different soybean cultivars
Table 1 Effect of elevated CO, on pod and seed number per plant in different soybean cultivars
. —HiH TRER EYIER POk SER IR it
fik One-seed pod No. Two-seed pod No. Three-seed pod No. Four-seed pod No. Pod number Seed number
Cultivars
aCo0, eC0, aCo0, eC0, aCo, eC0, aCo, eCO, aCo, eCO, aCo0, eCO,
NEE
0£0h 0£0d 4£0.5b¢  2+0.5¢d 7x1.05ab 15.5£0.75a 0+0d 0.5£0.3ab 11£1.55ab 18+1.45ab 21.5£0.5de 40:0.75a
Xiaohuangjin
AX4E
Hetoo 4 1.5¢0.3a 1£0.3c¢d 6.5#0.5a 70.5b  420.6d 45:0d 0.5£0.3cd 0.5+0.3ab 12.5+0.75a 13£0.6cd 24+1.0he 28+0.5e
ejiao
HES 5
Viufone 5 0£0b 15:0.6bc 0.5£0.5¢ 3.5:0.6c¢c 9x0.85a 7x1.05¢ 0£0d  0.5£0.5ab 9.5+0.5bed 12.5+1.45d 23 +0.5 bed 28+0.5e
Mufeng
W95
0.5£0.3b 0£0d 2.520.3c¢d 3.5+0.3¢ 4.520.6cd 6£0.5¢cd 120.3bc 1.5+0.6a 85£1.05¢d 11£0.5de 20£0.75e 28£0.85e
Nenfeng 9
ZR95
Suinone 9 0.5¢0.3b 3:0.3a 320.75¢ 10:0.75a 6+0.75bed 6£0.85¢cd 0£0.0d 1£0.6ab 9.5£0.75hed 20+0.75a 20£0.5¢  35.5+1.05¢
uinong
Gk 14

0.5£0.5b 2x0.3ab 4+0.5b¢ 9x0.5a 6.5£0.5bc 920.5b  0£0.0d 0.5:0.3ab 11+0.5abe 20.5+1.15a24.5+1.15b 37.5+0.6b
Suinong 14
A 45
0£0.0b  1£0.3c¢d 120.6de 12£0.3d 5520.5hed 4.5£0.3d 1.5£0.6ab 1.5+0.3a 8£0.5d 8+l.0e 22:xL05cde 22.520.6f
Heinong 45
g 22
0.5£0.3b 120.5¢d 5£0.75ab 10.5+0.75a 4.5£0.5¢d 45£0.6d 2:0.6a 0+0.0b 12+0.85ab 16+1.55bc 28£0.75a 32:1.0d
Suinong 22
T
0.4 1.1 3.3 5.8 5.8 0.6 0.7 10.2 14.8 22.8 3.4
Mean
TRFH
P 113.3 84.0 60.3 64.9 28.0 52.2 126.5 7.3 15.9 30.1 11.6 18.7
/%

aC0,: K COLHJE 390 pumol - mol = Ab3H;eC0, : KT, COLRAEH 550 ymol-mol = b B ] —5il iy By A 4L A (P >0.05)

aC0,: Atmospheric CO, concentration is 390 pmol-mol =5 eCO,: Atmospheric CO, concentration is 550 wmol-mol ~*; Means followed by the same lowercase letter in the same column are not

significantly different among cultivars (P >0.05).
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Table 2 Correlations of increasing proportion of yield components with yield increase in response to elevated CO,

G S [

- E

—RZER TORER I5EIZ 1 R

Plant Node One-seed Two-seed Three-seed Four-seed Pod Seed iﬁi
ie

height number pod No. pod No. pod No. pod No. number number

/I‘EBQ/%#( -1.86 0.078 0. 331 0.178 0. 655 0. 157 0.773 0. 890 -0.091

Correlation efficiency
PE

0. 385 0.718 0.114 0. 405 0.001 0. 465 0. 000 0. 000 0.672

P value

F3 ASCOREABATXRTBURE KA TR AR, KR CO, BT i ™ i i

= EEHEIASH 5 95. 3% B IR 0 B L 50T R R

Table 3 Stepwise regression between major yield
components and soybean yield under elevated CO,
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