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Responses of Soybean Cultivar Dongsheng-1 to Different O, Concentrations in

Northeast China

ZHANG Wei-wei', WANG Guang-hua', WANG Mei-yu”, LIU Xiao-bing', FENG Zhao-zhong’

(1. Key Laboratory of Mollisols Agroecology, Northeast Institute of Geography and Agrecology, Chinese Academy of Sciences, Harbin
150081, China; 2. Jilin Province Meteorological Bureau, Changchun 130062, China; 3. State Key Laboratory of Urban and Regional
Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract; Soybean cultivar Dongsheng No. 1 [ Glycine max( L. ) Mer. ] was exposed to charcoal-filtered air (CFA) , non-filtered air
(NFA) and non-filtered air with ozone addition ( NFA + O;) in nine open-top chambers. Individual yield and yield components at
maturity, C, N concentration in leaf and seed, gas exchange, chlorophyll a fluorescence and pigments content at the full bloom stage
were measured with an AOT40 value of 10. 6 pL-L™"-h during the growing season. Compared to CFA, NFA reduced individual yield
and 100-seed weight by 4. 5% and 4% respectivley, while NFA + O, treatment significantly reduced each of them by 34% and 18% .
However, plant height, node numbers of main stem, pods per plant and number of seeds per pod remained unchanged by O, addition.
Leaf C, N concentrations at the seed filling stage under NFA + O, also significantly increased by 3% and 26% , respectively, while the
CN ratio significantly decreased by 18% . Moreover, compared to CFA and NFA, NFA + O, caused significant reductions in the
photosynthetic parameters at the full bloom stage, e. g. significant declines in net photosynthetic rates, stomatal conductance, water use
efficiency, fluorescence parameters of F' /F’ and @, ;. It is proposed that lower photosynthetic rates, reduced photochemical
efficiency in PSII and the decline in 100-seed weight might be the main reasons contributing to the lower individual yield of soybean
plant by elevated O,.
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Table 1 Daily mean O concentrations with ozone

treatments and AOT40 values

SgE| CFA NFA  NFA +0,
5 H 8 h FH{E/nL-L"! 9.9 19.1 58.6
R H PR E/nL-L ! 15.6 35.2 58.6
RA H S 5/ME/nL- L ! 2.1 9.9 48.1
NS 24V B o i B /nL - L~ 15.6 44.5 85.4
AOT40 {H/pL-L""+h 0 0.03 10.6

2.2 i TR R

5 CFA AHLG,NFA AbBRFEARARAE 145 K o bk
PR 4. 5% ,JCEE 2R (P >0.05),1fi NFA + 0, &b
T P 2 PR PR = i 3K 34% (P <0.05) B =R
WEE T NFA AR (£2) . B2, 3 MabFE A bk
FEETR, AR IER S ISR B R T 2 R
S NFA + O, 2 bk IE 805 1 38R0 8053 0l L
CFA %MK 27% 5 13% B AB RN B EKF. CFA 5
NFA [0] f b e 3 25 57, HFEAIK 4% , T NFA +
0, AbFkF K7 7k B CFA I 2 AR 18% (P <
0.05). H T HPR ™ &= 5 AR 45 Je 8 2 [H] 2 1 3 1F
MK (r=0.459" P <0.05) , 5 {1 ki & 22 0] 2 4 i
FIFMX(r=0.667"",P <0.01) , ZH AT
AREERERAE 1 7 EHA R EEH (R
3).

DL CFA AbBRZRAE 1 5= g N3, NFA 5
NFA + 0, =5 2Z E AR = 5. DU I E O,
F R BFUE AOT40 {E AR ARAR , BRRAR X 7 2
AR KR A5 AR S AOT40 {822 8] Al 2 AR 6 56
ZHMy=-0.030x+0.977(r* =0.725" ,P <0.05).
AOT40 {HFIZR A 1 5 BARR AR X 7™ 8 A7 7 0 3% 17 AR

KRR, I HARE M2 T LB AR 1 5 K0
7= 10% ) AOT40 {54 2.6 wL-L™"-h, BP0
0, WREE®R T 40 nL-L™" (/e SRR 48 208 2]
2.6 pL-L™"-h B K2 s B 8D 10%
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Table 2 Effects of different O; concentrations on yield

and yield components of soybean cultivar Dongsheng No. 1

WH CFA NFA NFA + 0,

LRy e V2 15.6+1.1a 14.9+2.5a 10.2+2.8h
W 61.5%5.2a 57.0%4.5a 56.4%5.4a
T 14.1+£1.3a 13.8+1.0a 13.3zx1.1a
BARRSERL 26.2+7.1a 24.7+5.4a 19.3%7.0a
HIERIEL 2.3+0.1a  2.2%0.6a 2.00.4a
[ER Ay 22.5+1.7a 21.6+2.0a 18.4%1.8b

R3 FE1SEHFESHMRERZAMNEXRE"
Table 3 Correlation coefficients between yield and yield

components in soybean cultivar Dongsheng No. 1

MR EZETH MRS mYSNE ERE
HRkFEE 0.158 0.273 0.459* -0.148 0.667**
M 0.413*  0.507*" 0.174 0.116
T 0.672** 0.191 0.215
BARRSERL 0.055 0.297
B IEREL -0.303

1) %5 P<0.05, # %A P<0.01
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NICE &S C/N WG #2484k, NFA + 0, AbHHE
it CE5NITREGE B EAR 3% 5 26% ,
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2.4 SRt MBRRIOLSHENREGARTE
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SEVERZE () WHEAR 11% 8 KA F) i E K F
(F4). M3 MBI T RGN ABESE
S AP RTE P

3 it
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Fig. 1 Effects of different O; concentrations on C and N

concentrations in leaf and seed of soybean cultivar Dongsheng No. 1
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Table 4  Effects of different O; concentrations on gas exchange,
chlorophyll a fluorescence parameters and photosynthetic pigments
in soybean cultivar Dongsheng No. 1 at the full bloom stage
WH CFA NFA NFA + 0,

A 26.4+1.7a 25.5%1.2a 13.9x2.8b
: 0.670.02a 0.61=0.04a 0.39=0.10b
2 268.1+2.3a 270.5+2. 1 a 274.8 +13.8a
WUE 2.72+0.46 a 2.57+0.28 a  1.89 =0.53b
F/F, 0.620.0l a 0.62=0.03 a 0.54=0.04b
Dps 0.37+0.0l a 0.29=0.03 a 0.36=0.02b
p 0.590.02a 0.58+0.03a 0.53+0.06a
H4¢% a/gom 2 0.39£0.02 a 0.45+0.03a  0.37 0. 10a
M4 b/gom 2 0.13£0.01a 0.15+0.0la  0.13x0.03a
M4¢% a+b/gem =2 0.53+0.03a 0.60 +0.04a 0.49 0. 13a
KW PZ/gem™2 0.112£0.02a 0.12£0.0la  0.10=0.02a
M2 a/b 3.02+0.18 a 3.08£0.0la  2.94 =0.14a
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