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Comprehensive Evaluation of Photosynthetic Capacity of Different Soybean
Varieties Under Low Light
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( College of Agronomy, Sichuan Agricultural University/Key Laboratory of Crop Ecophysiology and Farming System in Southwest China, Ministry of
Agriculture/Sichuan Engineering Research Center for Crop Strip Intercropping System, Chengdu 611130, China)

Abstract: In order to screen soybean varieties with different photosynthetic capacity, 16 parameters of photosynthetic capacity
of 37 soybean varieties at seedling stage were taken as the research objects. Two light environments, normal light
(1000 wmol-m *+s™") and shade light (400 pmol+m +s™") were set up in pot experiments to comprehensively evaluate
the photosynthetic capacity of soybean seedlings. The results showed that 16 individual indicators were converted into
4 independent comprehensive indicators with the principal component analysis method, and the comprehensive photosynthetic
capacity evaluation value () was calculated with the membership function method. According to their values, 37 soybean
varieties were divided into 3 categories. The first category belonged to the strong photosynthetic capacity type, the second
category belonged to the moderate photosynthetic capacity type, and the third category belonged to the low photosynthetic
capacity type. The mathematical model of soybean shade tolerance evaluation was established by stepwise regression method,
D= -0.950 +0. 118X,, +0.230X,, +0. 436X, +0. 122X,, +0. 037X, +0. 567X, +0.065X,,(R* =0.970, P=0.000 1),
7 identification indexes of stem bhiomass, total biomass, actual photochemical quantum efficiency, stalk biomass, transpiration
rate, PS] effective photochemical quantum yield and leaf area were screened for soybean seedling photosynthetic capacity
evaluation indexes.
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Table 1

Cultivars and breeding units of the experimental soybean

fm A Cultivar PH B Breeding unit

fh#P Cultivar EF HAL Breeding unit

#5145 Sudou 1 TTIRE AR BT

R4 J5-2 Nannong J5-2 T AR B
Il K #5572 Leshandahuangdou P48 AL B2 B
521K & Baoshandadou i BB

#EZ 2 %5 Huaidou 2 LA AR B
#ESL 3 %5 Huaidou 3 TR R 2 B

J\ H #f Bayuehuang

1 H # Shiyuehuang

LIIEPREIE
LIIEP AR

LK T Wuyidagingdou W48 e lr Rl e
DO 114 Al B e
g ARO A B
LA Al B
PO A5 ol Bk B
VOIS ol Bk g
U148 ol Bk B

Tk 1 5 Gongxuan 1
52M # &7 Chongzhouhuangdou
T3 % Tongdou 3
[ T1125 Nansheng T1125
3% 2322 Nansheng 7322

T 5. 12 Nandou 12

#E5 3 % Guixia 3 PR R R B
/AR Baynehiatia LA A BB
ST 5 Jingjiangqingdou IR A R b
117 5 Haimengingdou T Al R
JA 75 # & Qidonghuangdou YL R b
PEPH 2 & Liyanghuangdou T R B
#1745 45 . Haimenjiejiedou TR R g

£ # = Changshouzhandou 714 ek Bl B

H4 Ak L Yixinglyudou LIRS RO T
7% J005 Nannong J003 TLIRE R
i 4¢ 8848 Nannong 8848 VLR E A B =B
#§4¢ J011 Nannong JO11 TLIRE Al BB

1K 5 Baidadou U148 Aol B B
T © Liyangqingdou TR A 2 e

A MK 1 Bendidadou 1 Do i Al B e
1|4 Al B2 B
o)1 4 el B 2 B
1145 Aol B2 B

a4 gl B2 B

A Hh K & 2 Bendidadou 2
A<M K 3 Bendidadou 3
M & Chongzhoulyudou

75 H # Linyuehuang

% G Wufenghuangdou b3 el e | X =
X i B Shuangfenggingdou Wb 4l Bl 2B

W T Changshugingdou 1|45 LR 22
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RIS T 2018 AF AL U Al K2 N e %
13, BB IEH LA 000 pmol -m ™ +s ™' (CK) PR
JEHR 400 wmol »m™* + 571 (S) AN IR R B AL
SKER , BIMEE2 A, BH2 %, 25 CHEHET
M1 d, J+ 5REBLL 11 HRAE AR
(12 em x 10 em x 10 em) , $FJ5 HCE AL A R 195G
HEALTRT  FEAE R AR KB 3 (30 d) B i A G 1
AR, 030 1) - A0 B ) HG B BRI A% R R S it £
2,
L3 NEmMBESAE
13,1 WAAHEF EHACRIERRE S Bk, B
KI5 & it PO EL 4 1 S Mk, A R
AR b8 2 IO A < L 1) I B A AL R R o 5 P
s RN R AR e 4 i S A b2
1.3.2 R&eHHE  EEBUESSE— R RITEMN R
H Li-6400 fE#EAOESL (L E Li-COR 2 8]) il E
Y5 1 % ( photosynthetic rate, Pn) (X,) S AL S JE
(stomatal conductance,Gs) (X, ) . il [1] — & £k bk i J&8
(intercellular CO, concentration, Ci) (X, ) F 7% i 3
(transpiration rate, Tr) (X, ), & & W BB ek
800 pmol+m *+s~' , CO, ¥ [ Ky 450 wmol-m s~ ",
FNIRE R 25 C, 5 WEL,IHR-FREHOES
SR .
1.3.3 vhgfibis smRERE—-HRETE
i, FH CFI M4 2 5% Y6 4% & 48 (¥ & Technologica
AE)WE PS I e fOebF & 1 =& (X, Fo/Fm) |
G ETE K R B( X, NPQ) (PS I ARG it
Froht (X,, Fq'/ Fm') L2259 ICTE K BB (X,
Qp) BRI F R TRHR (X, Fg'/ Fm') o MES
R A R 5 FE o WAL T 15 min f54R45 5 B
Bl , B 800 wmol+m % +s ™ ZRFRNT A 15 min
JE ARG b FRCHE P 5 W A, SR OF S 1 1 A
PICSHEE.
1.3.4 443 FATILE" WEER(X,),
B 2E I A AR ZR 0 ) B A B R SRR R, 105 C
FAH L hRETETS CRIT R E, HIFEHE
0.000 1 gty 5 R-FRri bR sS4 B T8, WER R
EYE (X)) ZEYE(X,) R AR (X)

WA (X)) M EAEYE (X)) REAEYER(X,) .
1.3.5 EAteAdMas SHUEER Wk
TR TOLA 88 01 7 B 8906 6 BE 11T £ % ( Pho-
tosynthetic Capacity Evaluation Coefficient, PCEC ) ;
PCEC = Tic b FRPIRAE /% AL FRMIR (B . THEEA
[F) R Lt A L B TR A O SRR BB w (X)) ,u (X))
(X =X )N K =Ko ¥ o o F = 152,83, 1, 3R
B LA G TR bR n S8 R BUE, U X SRR
] MBI, X, B H ] R REIR R R
{8, X R MR BRI B ME. TR A LG
ARFRIICE W, W, =P/ 20 Py i ,j=1,2,3, -,
n, W, FoR5E | MRS ARV A LG A8 bR h I 2L
FEJE BIALHE ; P, 327 28 5 a0 B AR 4% DR 5 i 7o
%)L TR . TSR G A BTN
B (dand comprehensive,D) ,D = X7 [u(X;) xW,],
Hr,j=1,2,3,-,n,D {8} 4 K 5L B 7E B R
T MR BRI TGS BE N ER S TFNME.
1.4 BiESH

ffi /il Excel 2016 B {4 % B4 9E 47 % 25 347 5
féF SPSS 17. 0 B 3EAT o4 L R 70 b e
B2 M55 2 00T

2 HRE5SM

2.1 FBUUSIRMAXEENITFMN RE R EBE XS
2.1.1 XadB&Rfmnhbihrhii h
2 0, G EBEIIEN R Eh, Tr(X,) (Gs(X,)
78 B RBUR R, 3 B 54% 46% , Hk FiEtE
HR(X,) MR TE(X,) W2 REBELK, 53518
41% 34% , EEH AW A0 X 28 1 2 e SAL T
Mo R AR AR, 5XF AL, A
R NERRT S EZY ST L LSRG (5 et 2 N U oy R 4
ARG E RPN RECTBE(PCEC <1) T4 b
T LA P R A AL 3 B S A A i A LR A —
H, A48 EF(PCEC > 1) , AR FEE(PCEC <1),
TR b Fh A [A] B HE B OG5 BE 7 3T FR AL
K] —FE AR A [R] it #0004 B O PEAN R BN A K
KGR ARYEA [R] I8 55 19066 BE 11T R BE
FEFIRH OGS RE D M sR 59 AR T R, & A
FIRR A RE I RBGTE WL 2,
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Table 2 Comprehensive statistics on evaluation coefficient of photosynthetic capacity
of individual indicators in soybean seedling stage

I H Ttem X X, X3 Xy Xs Xe X, Xg Xy X Xy X Xis X4 Xis Xis
I Average  0.78 1.11  1.01 1.04 0.99 1.04 0.98 0.97 0.95 0.95 0.54 0.79 0.61 0.58 0.66 0.63

tifER SD 0.32 0.52 0.16 0.57 0.03 0.25 0.06 0.10 0.08 0.19 0.13 0.23 0.14 0.20 0.16 0.15
ERERCV/% 0.41 0.46 0.16 0.54 0.03 0.24 0.06 0.10 0.08 0.20 0.25 0.28 0.23 0.34 0.25 0.23

2.1.2 K@ MERWAFREGRAFM A BN M
REUEME  EAIMT 16 ASIE AR FRAE AR B9 AH 1
BRI, ASFEARM A — i A S M, RECEZ BT
PRAEFE S B REMERM(E3) . HE—1H
TR AR AE AN [ R S it A B v T B R AR 8 K/

®3 KREWHERIUERE

Obk
A Be

W AFEIR, R R B i BT e — A S IR A 23
E AR, B A% BRI B Xk R S T 1 1 R
AHERRRY . R, 75 B AR AL Al Sk — 2R
ELTCGI IR AT AT FIVEAN

TV R B X REUERE

Table 3 Photosynthetic capacity evaluation coefficient of each single index in soybean seedlings stage

fits

Index X X, X Xy As X X Xy Xy X Xy X X3 Xy Xis X
X, 1. 000

X, 0.0902 1.000

X3 0.065 0.098 1. 000

Xy 0279 0.697"* 0.09%  1.000

X5 0.362 0.239 0.786* * 0.159  1.000

X 0.027 0.381 0.588* 0.086 0.598  1.000

X, 0375 0.118 0.731** 0.094 0.972** 0.412 1000

Xy 0.433" 0. 167 0.705** 0.116  0.878* * 0.641* 0.813* * 1.000

Xo  0.409 0.098 0.760** 0.100  0.933** 0.514" 0.915" " 0.948 " " 1.000

X 0332 -0.079 0.610"* 0.006 0.698**0.313 072" 0.62"* 0.738* " 1.000

Xy 052" 0.278 0293 0.308 0.523* 0404 0.443 0.491" 0.49 0527 1.000

Xy 0,309 0.236 0.438 0267 0.527* 0373 0487 0439 0.49 058" 050 1000

Xz 0245 0.109 0.545° 0.167 0.623* 0364 0.608* " 0.470  0.568" 0.683"* 0.546  0.852* * 1.000

Xy 0193 0. 185 0.338 0066 0.411 029 0372 0238 0326 0402 0513 075""077"* 1.000

Xis  0.349 0.155 0.483  0.179 0.5%0* 0.3%  0.558* 0433 0517 0.666° 059" 0691 0.748"" 0.62" " 1.000

Xie  0.379 0.184 0.481  0.224 0.608** 0.447  0.555* 0.474  0.540" 0.668° 0.708" " 0.691* 0.743%* 0.619** 0.980* * 1.000

*

o OIIFRAE 5% A 1% KPR B

* and * " indicate significant difference at 5% and 1% level, respectively.

2.1.3 A H o4 LMK E MR IR R
HGE BE TN RBO B, TR — A T 1
RFAIE (i) B AN BT AR, AR 8 28 X {EDRE A [l RO R AIE i
BRI A3 h AS 7] 2 23 B A AR 1) o AR R AR
(EHART A0, SE4R B4 A sy, AT 4 BiZea
PR AR (CIL ~ CI4) 1) 57K A 430 51 30.75%
17.82% . 13.13% H1 11.89% , 2 i} 51wk K ik 3

73.59% , Honl ZME AT (2 4) o 4 E R
BYAOE S e AR R X AN PN D S R
— WO EER Fo/Fm ZEA YR WY R M
AWt LAY B AR R TR LG B
BB 30.75% UR T 4. 920 D sRAElR: 5 ==
JR o> EEIEE Gs Tr Fq'/Fm' AR, AREL T iR
HARfR SRR 17.82% 40K T 2. 851 NIRRT



6 31

FOUWAE 5506 F AR R K& AR A R 25 5 TF M 49

BEER FERMHRICSE, GF Op.
Fg'/ Fm' JRE T IRIGEHEE BRI 13.13% {8
T 2.100 AR R AR 5 55 DU 2 p oy EOR Ol A

AR IR A AR NPQ MR LY, R TR
MERCE R S A 11.89% U3 T 1.902 4~ it
E=E s

F4 EFNERERSHEHERER TR
Table 4 Eigen vectors and contribution rates of principal components of each trait
E 43 Principe factor CIl CI2 CI3 Cl4
SFHEAE Eigen value 4. 920 2. 851 2. 100 1. 902
TIHk# Contribution ratio/ % 30. 752 17. 821 13.128 11. 887
B34 FiEk % Cumulative contribution ratio/ % 30. 752 48.572 61. 700 73.587
JHE ] Eigen vector X, 0.042 0.037 0.159 -0.397
X, -0.017 0. 298 —-0.089 -0.013
X5 0.041 —-0. 066 0.036 0. 365
X, 0. 006 0. 245 -0.043 -0. 165
X 0. 142 -0.104 -0.123 0.123
X¢ 0.008 0. 177 0. 155 0. 358
X; 0. 066 -0.260 -0.216 -0. 159
X -0.021 -0.019 0. 451 0.029
Xy 0.042 -0.175 0.338 -0.038
Xyp 0. 130 -0.137 0. 098 -0.037
Xy 0.112 0. 141 0. 138 -0. 166
X 0. 165 0.070 0. 029 0.018
X3 0.173 0.011 -0.040 0. 050
Xy 0.162 0. 050 -0. 067 0. 069
Xis 0.172 0. 051 -0.017 -0. 006
X6 0.173 0. 080 0.023 -0.020
22 RARNGETEH L0 F YRR, T 4R LK L
221 RESHHSH WES UM ER-EAE 222 RE#Z NERBT S5 ERRRE

PRAcE T, SR R BUE AL TE I D 0..000 ~ 1. 000, 41
BEPHEE S0 w (X)) KR 1,000, 1 4R L K3
w( X)) EAR/INA 0. 000, AR — 2 o0 (s s el B
B BAEMRAE RAIF 0L, RPATE R LR G165 T, B

BRI, TH R 4 55 18 e B9 AL 20l 2
0.308,0. 178,0. 131 1 0. 119, B 45— 3= i 45 5 ik
i, 0 A TRk N(FRS) .

£5 SSRKMNOEAIRIFE(CL) AE. (X)) D EREAEH
Table 5 The value of each material’ s comprehensive index ( CI), index weight, u(X;), D and comprehensive evaluation
LERTER
fi A Cultivar CIl CI2 cB Cl4 w(X,) uw(Xy) w(X;) u(Xy) D
C()mprehensive evaluation
Z15 15 Sudou 1 2.943 3.072 2.113 2.941 0. 126 0.298 0. 653 0. 459 0.315 EETns]
4 J5-2 Nannong J5-2 3. 773 4.419 2.030 3.193 0. 331 0.512 0. 564 0.472 0. 439 o R
IR K # & Leshandahuangdou 2. 576 2. 966 2.070 2.769 0. 000 0. 000 0. 596 0. 335 0. 189 S5l 5
42111k &7 Baoshandadou 3.476 3.628 1.909 2. 496 0. 240 0. 444 0. 437 0.310 0. 336 S50 5
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8RS
A Cultivar cn CR2 c13 CH  u(X) w(Xy) w(Xy) w(Xy) et
Comprehensive evaluation
VKT Wuyidagingdou  2.908  3.445 2,266 3.152  0.119  0.231 0.816 0.430  0.321 ST 5
TUiE 1 5 Gongxuan 1 4.247  3.943  1.755 3.122  0.477 0.450 0.221 0.435 0.418 o R
2)[|# 7 Chongzhouhuangdou ~ 4.065  4.909  2.047 3.283 0.444 0.520 0.572 0.562 0.504 o TR
il 17 3 2 Tongdou 3 5.755 3.842  1.949 3.341 0.815 0.406 0.471 0.538 0.610 o R
W42 T1125 Nansheng T1125  4.251  3.723  2.000 3.061 0.483 0.473 0.534 0.470  0.488 o P i
[ 3% 7322 Nansheng 7322 4.530 3.728 2.060 3.246 0.489 0.323 0.577 0.482 0.463 o R
7§ 5. 12 Nandou 12 5196 4,189 2,234 3.169 0.657 0.472 1.000 0.509  0.620 TR TR 5
H:H 3 5 Guixia 3 4.413 3,992 2.078 3.194 0.464 0.417 0.630 0.518 0.491 rh BT B
J\J] # Bayuehuang 4.546  4.421 1.842 3.228 0.502 0.428 0.318 0.461 0.445 o T B
YEVTH . Jingjianggingdou 4.778  4.599 1.878 3.165 0.594 0.521 0.380 0.455 0.516 o R TR
11713 & Haimengingdou 5.174  3.218 1.779 2.766 0.690 0.406 0.261 0.332  0.487 Hh EE T
J %% 5 Qidonghuangdou 4.511  4.010 1.631 3.291 0.502 0.387 0.060 0.536 0.401 ST 5
T H# @ Livanghuangdou 6.166 4.717 2.073 3.990 1.000 0.427 0.602 0.676 0.677 SR 15
113577 & Haimenjiejiedou ~ 3.225  3.339  1.592  2.519  0.254 0.334 0.000 0.000 0.232 ST
K #: T Changshouzhandou ~ 3.686  6.338  1.803  3.766  0.299 0.486 0.274 0.641  0.395 SR 5
#E T 2 2 Huaidou 2 4.492 5168 1.722 3.052 0.439 0.450 0.152 0.440 0.391 ST
#E & 3 % Huaidou 3 4.062 6.508 1.781 3.460 0.365 0.530 0.230 0.575 0.415 o
J\H # Bayuehuang 3.938  6.089 1.747 2.656 0.342 1.000 0.201 0.283 0.358 Bt B
+ A # Shiyuehuang 4.059 3.547 1.817 3.285 0.391 0.357 0.281 0.536 0.386 TR
B4 Yixinglyudou 3.291  3.380 2.058 3.961 0.223 0.178 0.568 0.583  0.332 ST
B34 J00S Nannong JOO3 4.231  4.464 1.956 3.274 0.431 0.376 0.460 0.492  0.433 LREATH)
3¢ 8848 Nannong 8848 4.953  3.360 1.958 3.604 0.608 0.320 0.461 0.553 0.503 o T
B¢ JO11 Nannong JO11 3.802  3.339  1.921 3.411 0.345 0.249 0.409 0.487  0.356 53 1 15
[17 5 Baidadou 3.855 3,111 1.922 3128 0.367 0.259 0.420 0.426  0.360 TR
VEPHAY o Liyanggingdou 3.868 2,623 1.818 3.030 0.375 0.189 0.289 0.368 0.314 ST
A MK 1 Bendidadou 1 4.125 3.924 2,086 3.692 0.434 0.331 0.623 0.609 0.471 o R T
MK 5 2 Bendidadou 2 5.202  4.662 1.796 3.555 0.651 0.483 0.266 0.617 0.536 o R
A = 3 Bendidadou 3 5,072  3.775 2.050 3.758 0.619 0.350 0.579 0.679 0.556 o B
22 4 5 Chongzhoulyudou 4.560 4.264 849 3.808 0.518 0.401 0.323 0.677 0.480 TR
75 H # Liuyuehuang 4.041 3.166 1.725 3.124 0.418 0.323 0.182 0.474  0.362 S B
F W # T Wufenghuangdou 4.213  3.581 1.820 3.448 0.444 0.318 0.290 0.539  0.401 o T
AT T Shuangfengqingdou  5.046  3.883  2.074 3.796 0.630 0.338 0.612 1.000 0.565 o R
T T Changshugingdou  4.549  5.619  1.761  3.133  0.485 0.449 0.206 0.416 0.416 wh BT B
FUEE Index weight 0.308 0.178 0.131 0.119
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N3 2N 12 PR OO —2 AR
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KE3 AR KT 2 WHILHE S2MNET B 88-
48 HHE 35 mE T2 BTHEE . SEMEE A
HE 1 r‘ﬁx 7322 )\ ¥ R J5-2 (R J005
TiEE | 5 HAET T3S R T O 2k,

o
w

A R J011 F 1 791 ENG Y R E 1 B R
MRFE FEHEE BT W EMERILKREG R
B Hg SRR E, R THLam kA
Bl 1) b B PH B G D fE e K, R 0. 677, 3R W
,HJ‘%{% EA o, RIWKRES W D EHEMN N
0. 189, K HE A HE T /55

iy
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Fig. 1 The dendrogram of tested soybean varieties
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Table 6 The performance characteristics of different photosynthetic ability types

PR Trait 259 Type X CK S Shade

ZE/E W) Stem biomass/g HILARET 0.67 +0.39 0.50 +0. 13
AR 0.57 +0. 04 0.47 +0. 16

FeARES 0.52 +0.23 0.34 +0.15

B P Total biomass/g AHEN 2.60 0. 63 1.91 £0. 19
LA R 2.35 +0.54 1.65 +0. 42

FOLERES 2.16 +0. 64 1. 14 £0.36

SRtk RCE O HOGE R 0.26 +0. 02 0.28 +0.02
Fq'/Fm' LA R 0.26 +0. 02 0.28 +£0.02

A RES 0.25 +0.01 0.26 +0.00

A2 i Leaf stalk biomass/g LS nEgiipl 0.35 +0.59 0.09 £0.02
LA RR 0. 14 0. 09 0.08 0. 03

FbaRE 0.11 £0.06 0.05 £0. 03

HBHE T/ (g m™2-h ") [iSlncgiizwl 2.15+1.20 2.12£1.05
HEEGA RS 2.14 £0.88 1.83 £0.91

LA RE 1.59 £1.30 1.24 £0.77

PS I A & G2 7 7 SEOEARE T 0.79 +0. 02 0.79 £0. 02
Fv'/Fm' rhEEL AR 0.77 £0.02 0.79 0. 03

E5B eg=pl 0.76 £0. 04 0.78 0. 00

i i Leaf area/cm? SECAEE T 3.67 +0.08 3.54 0. 04
HEEGA RS 3.42 £0.74 3.20 £0. 81

A aes 3.29+1.19 2.66 +0.95
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Table 1 Cultivars and morphological characters of the experimental soybean

i ¥ %1 LAWK
frkH Plant height/em Stem diameter/cm Main stem nodes number
Cultivar
10 d 20d 30 d 10 d 20d 30d 20 d 30d
HE LS
. 14.83 £0.21 25.53 £2.31 49.57+1.03 2.38+0.19 2.68+0.02 2.92+0.11 3.00 =0. 00 4.00 =0.00
uaou
AR 152

13.37£0.21 25.60 £0.17 43.37+£0.86 2.34+£0.04 2.65+0.29 3.73+0.11 3.00+0.00 4.00 +0.00
Nannong J5-2

SRILREE
10.20 £0.46  20.77 £0.95 46.60+1.66 1.93+0.15 2.50+0.17 2.53+£0.06 3.00+0.00  4.00 =0.00
Leshandahuangdou
EILRRE
5.53+0.80 33.27+5.78 61.20+2.78 2.12+0.06 2.33+0.14 2.76+0.71  3.00 =0.00 3.00 +0. 00
Baoshandadou
RYKHE
12.67 +0.38 26.30+0.46 49.73+0.15 2.07+0.10 2.80+0.21 2.48+0.13 3.00+0.00 4.00+0.00
Wuyidaqingdou
Tkl 5
16.33 £1.03 37.03+0.59 56.93+2.49 2.29+0.15 2.91+0.06 2.89+0.37 3.00+0.00 3.67 +0.00
Gongxuan 1
SMEE
11.53 £1.01 25.00+0.26 45.40+0.87 2.75+0.36 2.87+0.16 3.17+0.20 3.00+0.00 3.00 +0. 00
Chongzhouhuangdou
W35
9.90+0.72 20.97+0.23 50.80=+2.93 1.57+0.12 3.75+0.13 2.80+0.15 2.33 +£0.58 4.00 0. 00
Tongdou 3
FA % T1125

13.77 £0.40 36.93 £0.86 65.80x1.35 2.48x0.12 2.50x0.17

W

.63 +£0.20  2.67 £0.58 5.00 0. 58
Nansheng T1125

% 7322
Nansheng 7322

11.20£0.72 18.50 £0.10 36.73 £0.50 1.78+0.09 2.23 £0.13

W

.13 £0.18  2.00+0.00  4.00 +0. 58

12
6.13+0.25 11.00+0.69 27.57£0.35 2.57+0.25 2.30+0.06 3.61x0.15 2.67+0.58  4.33 +0.00
Nandou 12
HE3 S
8.43+£0.65 12.53+0.49 23.10+0.10 1.92+0.06 2.71+£0.16  2.92 +0.05 3.00 +0. 00 5.00 +0. 58
Guixia 3
N #
11.53 £0.31 30.97 £1.79 62.10+7.92 2.67+0.07 2.53+0.02 4.20+0.25 2.00 +0.00 3.00 +0. 00
Bayuehuang
WITHE
8.83+0.61 17.30+1.31 52.23+4.82 2.16+0.10 2.53+0.13 3.30+0.05 2.00+0.00  4.00 +0.00
Jingjiangqingdou
WITHE
7.23+£0.67 11.73+0.61 34.63+£1.40 2.25+0.22 1.87+0.04 3.43+0.25 2.00+0.00 4.00+0.00
Haimenqingdou
JAARHE
8.00+1.01 10.17+1.19 34.47 +0.64 2.48+0.13 2.27+0.39 3.65+0.19 2.00+0.00  4.00+0.00
Qidonghuangdou
WIHE
7.53+1.80 15.60+0.50 27.80+1.21 2.33+0.28 2.03+0.21 3.43+0.15 2.00+0.00  4.00+0.00
Liyanghuangdou
T

6.47+0.85 8.07+0.25 27.10+2.55 2.33+0.06 2.30=+0.14

o8]

.18 £0.62 1.00 +0. 00 4.00 =0.00
Haimenjiejiedou
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SR 1
B Eviil BEESiE4
s A . . .
Plant height/cm Stem diameter/cm Main stem nodes number
Cultivar
10d 20d 30 d 10 d 20d 30d 20 d 30 d
KAFEE
11.00 £0.36 14.43 £1.12 26.03 +2.75 .68 +0.05 2.78+0.09 2.66+0.02 2.00+0.00  4.00+0.00
Changshouzhandou
WAEL
13.27 +£1.81 17.30+2.05 42.47 +5.77 .03 £0. 15 2.83 0. 11 2.69 +0.20 2.00 +0. 00 4.00 +0.00
Changshuqingdou
G 25
15.43 £1.15 31.67 £1.01 42.67 £1.56 .80+0.88 2.37x0.07 2.99+0.07 4.00=x0.00 5.00 +0. 00
Huaidou 2
L35
9.73+£0.76 27.77£2.26 56.83 +9.04 .72+0.05  2.53+0.11 2.49+0.25 3.00=0.00 5.00 +0. 00
Huaidou 3
ANAH
11.73£0.70 14.33 £0.47 14.30 £1.95 .34+0.14  2.66+0.09 2.97+0.12 2.00+0.00  4.00 +0.00
Bayuehuang
A%
6.43+0.72 8.17+0.97 12.97 £1.67 .42+0.25  2.43+0.15 3.10+0.15 2.00+0.00  4.00+0.00
Shiyuehuang
kT
14.53 £1.32 48.03 +4.16 55.80 +1.76 .93+0.16  2.99x0.15 3.15+0.36  3.00 +0.00 5.33 +£0.00
Yixinglyudou
FAR J00S
11.60+0.35 24.27 £2.06 60.97 £5.78 .06+0.13  3.14+0.11 2.56+0.14 2.00+0.00  4.00 +0.00
Nannong JOO5
T4 8848
13.50 £0.61 39.63 £6.54 55.50 +2.01 .34+0.15 2.42+0.12  2.26+0.04 3.00+0.00  4.00 +0.00
Nannong 8848
A& J011
12.33 £0.35 18.43 +1.50 47.43 £5.55 .70+0.17  2.32+0.06 2.91+0.09 3.00=0.00 5.33 =0.00
Nannong JO11
FRE
5.90+0.60  9.30+0.98 20.90 +2.34 .59+0.03  2.97x0.60 3.18+0.21  2.67 +0.58 4.00 =0.00
Baidadou
WIAE
14.80+£0.70 25.80+2.35 63.03 +2.81 .50+0.12 2.66+0.16 2.79+0.16 3.00+0.00 6.00 +0. 58
Liyangqingdou
UK 1
9.80+0.46 17.17 £0.58 32.10+2.23 .07+0.06 2.78+0.17 2.77+0.09 2.67 +0.58 4.00 +0.00
Bendidadou 1
AHKT 2
8.77+0.29 20.10+0.36 41.50+1.06 ST7020:07 3.11+0.19 2.53+0.02 2.33+0.58 4.00 +£0.58
Bendidadou 2
AU 3
11.53 £0.60 18.57 £0.64 35.80+1.13 .51+0.07  3.07+0.06 2.58+0.18 2.33 +0.58 4.00 0. 58
Bendidadou 3
Mt
9.60+0.46 22.40+0.53 37.23 +1.94 .51+£0.09  2.85+0.17 2.60+0.07 3.00+0.00 4.00=x0.58
Chongzhoulyudou
AVER ¥
10.43 £0.15 24.80 +£0.80 39.57 +2.32 .60+0.23  2.49x0.07 2.42+0.08 3.00+0.00  4.00+0.00
Liuyuehuang
9.77£0.32 24.00+0.61 48.93 +5.74 .79+0.10  2.53+0.24  2.99+0.13 3.00+0.00  4.00 +0.00
Wufenghuangdou
RUETT &
11.07 £0. 15 20.97 £0.45 47.23 £1.47 L71+0.09  2.65+0.53  2.58+0.24  3.00+0.00  4.00+0.00

Shuangfengqingdou
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Table 2 Evaluation coefficient of photosynthetic capacity of individual indicators in soybean seedling stage

nnu;F':}1 Cultivar Xl Xz Xs X4 Xs Xﬁ X? Xs Xt) X,(, Xll XIZ X|3 Xm X15 Xm

J55 15 Sudou 1 0.92 0.51 0.92 0.64 0.95 0.63 1.02 1.09 1.02 0.90 0.48 0.48 0.39 0.28 0.42 0.42
B94¢ J5-2 Nannong J5-2  0.62 0.96 1.04 1.00 0.98 1.01 1.00 1.01 1.02 1.46 0.53 0.68 0.53 0.37 0.61 0.6l
IR . Leshandahuangdou 0.56 0.71 1.01 0.83 0.90 0.88 0.90 1.08 0.99 0.52 0.33 0.40 0.34 0.25 0.35 0.35
%11/ & Baoshandadou ~ 0.65 0.63 0.97 0.76 0.95 0.50 1.07 0.88 1.02 1.17 0.38 0.67 0.53 0.30 0.57 0.46
XK E Wuyidagingdow  0.72 0.81 1.00 0.91 0.95 1.13 0.92 1.24 1.02 0.81 0.30 0.52 0.35 0.28 0.42 0.39
ik 1 5 Gongxuan 1 0.52 0.92 1.06 0.90 1.02 1.05 1.06 0.86 0.90 1.07 0.49 0.83 0.58 0.35 0.74 0.71
42)| % T Chongzhouhuangdou 0.85 1.41 1.01 1.52 1.02 0.76 1.04 1.05 0.99 0.94 0.67 0.75 0.61 0.51 0.59 0.59
i 5 3 5 Tongdou 3 0.72 0.84 0.95 0.95 1.03 1.00 1.03 0.95 1.00 1.02 0.67 0.85 0.75 0.83 1.18 0.12

Hj 2% T1125 Nansheng T1125 0.87 0.49 1.03 1.00 1.02 0.76 1.11 0.97 1.03 1.13 0.40 0.63 0.59 0.50 0.82 0.70

i3k 7322 Nansheng 7322 0.75 0.85 0.94 0.97 0.97 1.08 0.96 1.09 0.97 0.95 0.48 0.93 0.77 0.54 0.66 0.65

B 12 Nandou 12 0.75 0.67 0.99 1.33 1.00 0.80 1.05 1.08 1.15 1.14 0.62 1.33 0.92 0.79 0.58 0.58
F:H 3 5 Guixia 3 0.81 0.81 0.96 0.97 0.97 0.81 0.99 1.02 1.06 1.23 0.61 0.72 0.61 0.47 0.84 0.81
J\H # Bayuehuang 0.37 1.33 1.35 1.05 0.98 1.04 0.97 0.94 0.91 1.07 0.46 0.88 0.72 0.56 0.73 0.67

ﬁﬁﬁ%ﬁiﬁngﬁangqingdou 0.50 1.55 1.29 0.94 1.03 0.97 1.05 0.91 0.97 1.06 0.41 0.91 0.66 0.8 0.70 0.63
¥ 119 7 Haimengingdou ~ 0.46 0.60 1.07 0.49 1.03 0.87 1.10 0.85 0.93 1.03 0.36 1.08 0.89 1.02 0.61 0.55
JEZRH . Qidonghuangdou  0.88 1.21 1.06 1.02 0.99 0.87 1.03 0.81 0.83 0.75 0.48 0.84 0.62 0.67 0.73 0.65
EIATE § Liyanghuangdou  0.72 1.25 1.27 1.41 1.01 1.45 0.93 1.07 1.00 1.13 0.55 1.46 0.81 0.8 1.07 0.95
¥ 1757 & Haimenjiejiedou 0.49 0.90 0.98 0.72 1.01 0.79 1.07 0.77 0.83 0.64 0.26 0.49 0.45 0.44 0.45 0.39
K- # 4 Changshouzhandou 0.58 1.78 1.35 2.94 0.96 1.18 0.88 0.90 0.90 0.73 0.66 0.62 0.50 0.44 0.55 0.61

W 5 Changshugingdou  0.51 1.87 0.92 2.01 0.97 1.20 0.89 0.92 0.84 0.84 0.50 0.91 0.70 0.61 0.70 0.65

e 2 5 Huaidou 2 0.88 1.74 0.65 1.70 0.94 1.01 0.96 0.91 0.81 0.77 0.52 0.92 0.62 0.55 0.76 0.70
2 3 5 Huaidou 3 0.94 2.53 0.83 2.35 0.95 1.07 0.89 0.93 0.8 0.74 0.61 0.80 0.59 0.48 0.62 0.62
J\F # Bayuehuang 0.47 2.36 0.59 1.99 0.96 1.05 0.95 0.88 0.87 0.80 0.55 0.71 0.52 0.62 0.57 0.55
-+ H # Shiyuehuang 0.92 0.69 0.66 0.79 0.98 0.99 1.00 0.94 0.88 1.06 0.73 0.78 0.54 0.47 0.63 0.66

H LR E Yixinglyudou 0.51 1.31 1.13 0.45 0.98 1.88 0.8 1.10 0.96 0.75 0.44 0.63 0.42 0.35 0.46 0.46
F4< JOO5 Nannong JOOS 0.67 2.13 0.86 0.68 0.99 1.12 0.95 1.00 0.96 0.70 0.63 0.83 0.48 0.71 0.62 0.60
K 8848 Nannong 8848  0.45 0.84 1.16 0.35 1.00 1.36 0.95 1.01 0.95 1.22 0.64 0.88 0.76 0.75 0.80 0.77
T4 JO11 Nannong JO11 0.51 1.16 1.07 0.36 0.97 1.34 0.92 1.00 0.92 0.90 0.49 0.55 0.57 0.60 0.56 0.55
K& Baidadou 0.51 0.84 1.00 0.44 1.00 1.12 0.98 0.97 0.95 0.85 0.49 0.69 0.51 0.58 0.55 0.54

P PH 5. Livangqingdou 0.29 0.56 1.05 0.32 0.99 1.21 0.98 0.92 0.90 0.77 0.48 0.62 0.62 0.38 0.64 0.62
K H1 K 1 Bendidadou 1 0.89 1.10 1.01 0.9 1.01 1.29 0.95 1.07 1.02 0.91 0.51 0.76 0.53 0.60 0.62 0.60
A MK T 2 Bendidadou2  0.85 1.23 1.06 1.33 1.01 0.98 1.00 0.90 0.90 1.10 0.66 1.17 0.68 0.85 0.76 0.74
7K 3 Bendidadou3  0.81 0.81 0.95 0.8 1.00 1.11 0.96 1.05 1.00 1.12 0.89 1.05 0.65 0.82 0.77 0.78
2%t 5 Chongzhoulyudou  0.89 1.18 1.05 1.00 0.98 1.17 0.95 0.95 0.90 1.13 0.69 0.73 0.77 0.60 0.76 0.72
75 J 7 Liuyuehuang 0.68 0.57 0.96 0.63 1.00 0.90 1.03 0.85 0.88 0.93 0.59 0.62 0.55 0.62 0.63 0.63
Tl # & Wufenghuangdou  0.73 0.85 1.04 0.79 0.99 1.16 0.97 0.93 0.89 0.97 0.51 0.66 0.62 0.70 0.65 0.59
T & Shuangfengqingdou  0.92 1.02 0.97 1.01 1.00 1.12 0.97 1.05 1.02 0.89 0.78 0.97 0.75 0.91 0.71 0.71
SEYME Average 0.78 1.11 1.01 1.04 0.99 1.04 0.98 0.97 0.95 0.95 0.54 0.79 0.61 0.58 0.66 0.63
Frifezs SD 0.32 0.52 0.16 0.57 0.03 0.25 0.06 0.10 0.08 0.19 0.13 0.23 0.14 0.20 0.16 0.15

AT AR CV/ % 0.41 0.46 0.16 0.54 0.03 0.24 0.06 0.10 0.08 0.20 0.25 0.28 0.23 0.34 0.25 0.23
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