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Abstract The increase of photosynthesis rate is important to improve yield in crop plants such as
soybean. In the present investigation, a set of RIL population derived from the cross of Bogao
and Nannong 94-156 was used to identify QTLs associated with photosynthetic traits including
photosynthetic rate, stomatal conductance, intercellular CO, concentration and transpiration
rate, and correlation among seed yield and photosynthetic traits were also conducted. The prima-
ry results indicated that one, two, one and two QTLs were detected to be associated with photo-
synthetic traits including photosynthetic rate, stomatal conductance, intercellular CO, concentra-
tion and transpiration rate and mapped to LG-O, Al and D1b+W, G, H and M, respectively.
Each QTL explained 8. 0% ~21. 5% of phenotypic variation. No QTLs co-located each other.
Correlation analysis showed there was lower relationship between seed yield and photosynthetic
rate, significant and positive correlations were observed among four photosynthetic traits except
that of between photosynthetic rate and intercellular CO, concentration.
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Table 1 General statistics for four photosynthetic traits of RI lines and their parents

IERIN RIL #1A RIL population JEA Parents (£SD)
Traits +SD i J¥ Range M )& Skewness A Female LA Male
il 20.942.5 13.3—25.8 —0.87 25.7 19.3
Photosynthetic rate
= i3
. LR 0.62040. 150 0.250—1.060 —0.003 0. 805 0.601
Stomatal conductance
i CO, e Jif
B o R ‘ 249.0411.5 217.3—270. 3 0.0007 251 241
Intercellular CO; concentration
75 s R
ARG T 10.641.6 6.2—13.4 —0. 35 12.1 10. 3

Transpiration rate
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Fig. 1 Frequency distribution of photosynthetic rate, stomatal conductance, intercellular CO,
concentration and transpiration rate for a set of RIL population in soybean
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Table 2 Correlation analysis among seed yield and photosynthetic traits

2 %

(EXN KPR IRy 3 AL M &) CO. #e B2
Traits Seed yield Photosynthetic rate  Stomatal conductance Intercellular CO; concentration
YA R
. 0.167
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. LR 0.120 0.795" *
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Fig. 2 Location of QTLs related with photosynthetic traits in soybean
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Table 3 QTLs analysis of photosynthetic traits in soybean by using CIM method
Frid 5 X [A] (A B X JH] N
AR i puigics . L R? JIREH QA
QTL Marker or LOD Position Confidence
Traits Linkage group (%) Additive effect
interval (cMD) interval
s _
aphoO. 1 0 satt608 2.2 26,9 25.3—27.7 8.0 —1.52
Photosynthetic rate
SIS E qscoAl. 1 Al satt300 2.4 99. 8 94.8—117.6 8.9 0. 046
Stomatal conductance qscoD1b+W. 1 Dib+W satt703 2.6 59.0 48.2—68.5 9.7 —0.054
HilE] CO;
qicG. 1 G sat_290— Aw734137 2.1 169.9 151.5—184.2 12.2 4. 05
Intercellular CO, concentration
7% JH R qtrH. 1 H satt676 —satt635 2.7 101.9 92.6—113.3 42.5 —1.04
Transpiration rate qtrM. 1 M satt346 —sat_276 2.2 47.0 34.3—80.8 11.4 —0.53
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