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Abstract: The soybean yield formation and seed quality in response to the elevated atmospheric O, (€0, ) were analyzed in
open top chamber (OTC) simulation systems using 3 soybean cultivars as Suinong 4, Suinong 8 and Dongsheng 1. The results
showed that soybean yield decreased by 33% across 3 soybean cultivars when the concentrations of atmospheric O; increased
40 nL-L™". The yield response to €0, varied in the 3 soybean cultivars. The minimum decrease of 23% was found in Suinong 4,
while the maximum of 41% was found in Suinong 8. Compared with the control, the yield components of soybean were also
changed under eO;. The stepwise regression analysis showed that the seed size(x,) and seed number per plant (x,) could be
used for estimating soybean yield change under €O, by a model of y = —3. 639 +0. 098x, —0. 285x, (P <0.05). In addition,
€0, had pronounced influence on soybean seed quality, which caused significant increase in soybean seed protein concentra-
tion (2.8% to4.6% ,P <0.05) but significantly decrease in seed oil concentration ( =4.2% to —7.8% ,P <0.05) in the
three tested cultivars.
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Table 1

BRI T KRG i W8 32 B 5 AP 5 LR
W HAEMSZ M (P <0.05) AN [R5 A ™ it
MIFEFEER . BRI S (-41%) > KA1 5
(=36% ) >ZAR 85 ( -23% ), RAWET =W
FAAR K AR BORTRE R, R/ e 50 REAR EL, B4R
WRETHE A T ER 4 5 KA1 S MEk 8 S
RRAFRLECS ) 5 2 RAIG 24% 22% F1 14% , [RIHT,
DA 4 SRR/ N BEPRAR 41% IR 1 5 KEHF
BRI ZE AR 37 % , 2243 8 5 R E AR K/ 3
R 23%

REKEF TR Z BT B KPR /N BB AL 00

The effect of elevated atmospheric O, concentration on soybean seed yield,seed size

and the numbers of seed per plant

L kR = fE Seed yield per plant/g FRLE 100-seed weight/g BRI %L Seed numbers per plant
Variety a0, €0, a0, €0, a0, €0,

%A 1 2 (Dongsheng 1) 13. 14 0. 68 8.34+0.37" 165.55 +4.87  134.48 +4.07*  79.33£2.49 62.00 +2.02*

24 4 % (Suinong 4) 13.17 0. 61 7.74 £0.10* 170.12 £6.64  133.09 £5.17*  77.50 =1.61 58.33 2. 13"

274 8 % (Suinong 8) 12.82 +0. 40 9.93+0.18* 154.57 £1.94  139.92+3.37*  83.00£2.52 71.00£1.04*
RE O, <0. 001 <0. 001 <0. 001
i Cultivar 0. 088 0. 641 0. 002
HAE 0, x Cultivar 0.017 0.077 0.228

*FERIIEMENZF B2 (P=0.05), K[,

* indicates significant difference (t-test) between the same column( P =0.05). The same below.
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Table 2 The influence of elevated atmospheric O, concentration on soybean yield components of different cultivars

%1 B mae 4 mAe 8 XURFET7 22537 (Two-way ANOVA)
Dongsheng 1 Suinong 4 Suinong 8 B4 L HAE
a0; €0, a0, a0; €0, 0, Cultivar O3 x Cultivar
RO
4.33+0.17 3.67+x0.33 5.33x0.73 7.67+1.42 3.17+1.17 1.17+0.33 0.873 <0.001 0. 062
One-seed pods
TRISERL
12.50 £0.58  9.83 £0.67* 13.67 £0.67 11.00 £0.58 " 14.17 £0.60 11.17 +0. 44 * <0. 001 0. 062 0. 949
Two-seed pods
ZORLIERL
14.67 £0.33  11.33+£0.60" 13.17 £0.60  9.33 £0.33 " 15.83 £0.44 * 12.50 £0.76 " <0.001  <0.001 0. 866
Three-seed pods
DU RESEH
1.50+0.76  1.17+0.60 1.33+£0.44 0.17+0.17 1.00+0.00 2.50+1.04 1.000 0.297 0.125
Four-seed pods
3.33+£1.20  4.00+1.26 1.50£0.29 5.33+0.67" 0.33+£0.33 3.67+0.83* 0.003 0. 151 0.179
Shrunken pods
5E13 1
33.00+1.73 26.00+2.08 33.50+2.31 28.17+2.46 34.17+2.05 27.33+2.32 0.004 0.793 0.915

Total pods
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SR BET R 25 A AR R B s f 5 2™

R Z BRI IO R . 45 R KW KRR
AIRIETE S e R 8284 (y) 5 REFF RN
(o) ) FIEARR B2 HR (0, ) 8 A0 T LA ST S5 I [T 15 O
Z,H 7 y = —3.639 +0. 098, 0. 285x, , Hir
R*=0.979(%4),

R3 XEFEERESTENNEZREXRY
Table 3 The correlation between soybean yield and yield components
—RIER RIER =R IPTE5 e w4 e BARRRIEL .
‘ I FPRL
One-seed Two-seed Three-seed Four-seed Shrunken Numbers of
Total pods Seed size
pods pods pods pods pods seed per plant
LR _ _ . s
) -0.142 0.74*" 0.824** 0.267 -0.63"" 0.637*" 0.933** 0.907 " * *
Seed yield per plant
R
-0.021 -0.364 -0.459 0.229 0. 001 -0.244 -0.028
One-seed pods
R . . . . .
0.582" -0.222 -0.767" " 0.532* 0.689 " " 0.678 " *
Two-seed pods
o 87,3
0.217 -0.560 " 0.58" 0.914** 0.587"
Three-seed pods
ILYEIZ
-0.058 -0.225 0.376 0. 100
Four-seed pods
JEE
-0.439 -0.654" " -0.502"
Shrunken pods
MK , §
0.53" 0.657 " "
Total pods
BARRRLEL .
0.696 "~

Seed number per plant

®4 O, REFASHRKEXEFEMHRETL
EFgTURSEIEASH
Table 4 Stepwise regression between the change
of major yield components and the change

of soybean yield under elevated O,

WELEE % P
Beta value t test P value
TR
-3.639 -4.336 0. 005 -
Regression efficiency
ORI/
0.098 9.281 <0.001 0.979
Seed size
-0.285 -2.833 0. 030 -

Pod number per plant

2.4 MAREMNHNEARREFMERRKENIN
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R TR BE R 3. 9% , 2 A% 8 5 R LR kL R
PSR BE W 15 2. 8% T K I R o g iy e B o)
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AT NI A ] e N AR B 2 S R
%WTER#FT RGP g 77 e e s e /N 1)
A 4 5 KRR BEREAR T 4. 2% 5 R B2 AR
15 BEIR T 5. 2% ;s BENRR KR4k 8 5, KT HF
R AR EERRAR T 7. 8%



33 EARF AR « Il e R AR B T e XA ] ARG R R S I o ) 2 389

x5 REREABMAENHFERRMENRSENIT

Table 5 The effect of elevated atmospheric O, concentration on soybean seed protein and oil concentrations

HAT it
Protein/ % Fat/%
a0, a0, €0,
#4415 Dongsheng 1 39.31 £0. 15 41.13 £0.36* 21.62 0. 30 20.50 £0.23*
4% 4 2 Suinong 4 39.64 +0. 13 41.17 £0.19* 21.48 +0.23 20.57 +0.90 *
254¢ 8 5 Suinong 8 40.92 £0.13 42.08 £0.09 21.12+0.18 19.47 £0.33"
RE O, <0.001 <0. 001
S Cultivar <0. 001 0.012
HAF 05 x Cultivar 0.283 0.322

3 3 i

AR P T 2 0 KOG A el R fa 3 T LA
ARIEZR S H X 58 N LA OTC il FACE %
g E R S = 07 35 A W=D Oy NI &9 Dl 7 | e e
FERARE NG 0 B RF SR W Y R A T
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N0 RS o R W TR E) S8 nL - L7
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