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Changes of Photosynthetic Characters and Canopy Agronomic Traits among
Different Maturity Groups in Soybean Genetic Improvement
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Abstract ; Fifty-seven soybean cultivars released from 1923 to 2008 in Jilin province were divided into three soybean maturity
groups ( medium-early ,medium and medium-late) ,and evaluated the genetic improvement of soybean agronomic characters in
different canopy and some leaf photosynthetic characteristics,as well as the correlation between these characters and yield. For
different maturity soybeans, yield, 100-seed weight, plant height, leaf area per plant, petiole length, photosynthetic rate and
SPAD value at RS were positively correlated with released years,while numbers of branches was negatively correlated with re-
leased years ; pod number, pod weight( P <0.05) ,seed number and stem weight per plant were positively correlated with yield.
As a whole, , medium-early and medium-late maturity groups had the same evolution tendency,in which 100-seed weight, plant
height , seed number per plant,leaf area per plant, petiole length, photosynthetic rate and SPAD value at RS were positively cor-

related with yields and released years, respectively ; among all characters, SPAD value at RS was the steadiest, and positively

correlated with yield and released years respectively in each maturity group.
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Table 1

Tested soybean cultivars

H1 R Medium-early maturity

FrEt Medium maturity

FGE A Medium maturity

fhAP Cultivar B RAES Year of release Ah AR Cultivar

B AES Year of release

MhAP Cultivar 5 AR Year of release

15 Zihua 1 1923 /N4 15 Xiaojin 1
JGE 4> Yuanbaojin 1929 /ING: EE 2Xiaohuangjin 2
#5154 Mancangjin 1929 /IN#E 4> Xiaohuangjin
%% Fengwo 1956 FHAK 15 Jilin 1
K5 5 Ji 5 1956 FHHRT 5 Jilin 7

JL4¢ 3 5 Jiunong 3 1969 4K 10 Jilin 10

FHAK 12 Jilin 12 1971 JL4e 9 5 Jiunong 9
4% 4 5 Suinongd 1981 18 Jilin 18

43 25 Hefeng25 1984 i# 4% 10 Tongnong 10
FHHk 22 Jilin 22 1989 JuAe 21 Jiunong 21

H Ak 26 Jilin 26 1990 K4 9 5 Changnong 9
40 Hei 40 1996 FHA T Jinong 7

2% 14 Suinong 14 1996 K 4% 13 Changnong 13

AR 40 Jilin 40 1998 4% 13 Tongnong 13
Hitk 43 Jilin 43 1998 K4 16 Changnong 16
HFE 15 Jifeng 1 1998 42 12 Jinong 12
Fk 47 Jilind7 1999 4% 14 Jinong 14
£ 12 Changnong 12 2000 7 88 Jiyu 88
HRIE 15 Jikedou 1 2001

M4k 38 Heinong 38 2002

FHH 69 Jiyu 69 2002

HH 73 Jiyu 73 2005

FHH 301 Jiyu 301 2008

1934 4761 %5 Jinyuan 1 1941
1942 K4 % Dahuangjin 1952
1954 POkz % Silihuang 1952
1963 PR3 5 Ji 3 1951
1971 TS5 5 Jilin 5 1963
1971 HHM6 = Jilin 6 1963
1978 Jug 15 Jiunong 15 1987
1982 FHHK 21 Jilin 21 1988
1992 AR 27 Jilin 27 1991
1995 T4k 30 Jilin 30 1995
1998 J# 4% 12 Tongnong 12 2000
1999 HH 60 Jiyu 60 2002
2001 JLA 26 Jiunong26 2002
2001 FHH 72 Jiyu 72 2004
2003 HE 74 Jiyu74 2005
2002 T 4% 23 Jinong 23 2007
2003

2007

2 HRE5HH

2.1 FERBXESMAESHEISIRES KER
2.1.1 RA#®E(Pr) W2 P, R2 42U
L FH4 P ARUCOR T L > th > il rh
R A B NS AR AR ] ) Pn 22 5 A48 1B 3
HIE A 2000 4F J5 B LA R Y P b 25 T 1990
~ 1999 4FF B Ay &b A RS T rh B AR b g 2 2

1990 ~ 1999 4E & R FI 1Y Pn 255 T 1920 ~ 1969
AEH U L TR AARAR S P 28 5O
H R2 Wt G 3 3 5 F BRI A DCH: 70 B (3R
4) L F A HAT PR S FP Y Prn 58 AR IE
AHOC MBI AR IR B W 37K B RS M), 4 U014 o
PR Pn 355 5 BEAFA B IE AR 5C , T v 5 200 i
AR BN B (R =0. 61) F1iE &KV (R =
0.48) .
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rh A ZH N 25 AR ACTR] AP Y SPAD B G 1835 25 75
RS L 20 20 F b 2 Al 1990 4R LS F Rl b
SPAD {H 1455 T 1990 4F LAHG & AL b Flr, v i 280 20
FAEMCSPAD H2E S AN B %, 1k 4 iR, 78 R2 '43,.“2&(13 =0.47) 8 WE K-
R2 ARRPXERMESREFT L EEEM SPAD BB ERBTN
Table 2 Change of photosynthetic rate and SPAD value of soybean cultivars in

4 34

1, R AL SPAD 5 AR E A 6 A
K HARIK K MAE RS ], #5280 419 SPAD
Y5 FRARAURIEAR S, Horpr ip 8 (R = 0. 50) 11

different maturity groups with year of release at different growth stages

-1

Y45 3# 3R Photosynthesis rate/ umol CO, +m 2.5 SPAD {# SPAD value

AR Cultivar B RAEAC Year of release

IRAEI R2 Ukl RS BEAEW] R2 Ukl RS
ERARRED 1920-1969 21.3 +£0.5Aa 15.1+1.2Bb 44.1 £0.1Aab 30.8 +2.4Bb
Medium-early maturity 1970-1989 23.3 £1.4Aa 16.3 £0.4ABb 45.5£0.1Aa 32.0+2.1Bb
1990-1999 22.1+0.9Aa 20.2 £0.2Aa 43.2 £0.3Ab 44.4 £0.6Aa
2000-2010 21.7 +1.2Aa 19.9 +0.8Aa 44.7 +0.9Aab 47.5 +0.1Aa
rh 1920-1969 21.2 +0.8Aa 18.9 +0.1Aa 44.6 +0.4Aa 43.5+0.1Bb
Medium maturity 1970-1989 21.6 £0.9Aa 18.7 £1.0Aa 43.9 £0.3Aa 44.2 £0.8Bb
1990-1999 21.5 +0.4Aa 20.0 £0.8Aa 43.7 £0.7Aa 47.7 £0.4Aa
2000-2010 20.9 +£0.4Aa 19.9 +0.2Aa 43.4+0.1Aa 48.5 +0.4Aa
ERLEE 1920-1969 20.4 +0.3Aab 17.5 £0.3Ab 43.9 £0.5Aa 46.7 £0.8Aa
Medium-late maturity 1970-1989 20.4 £0.5Aab 19.2 £0.6Aab 44.5 +£0.9Aa 48.9 £0.8Aa
1990-1999 18.9 +0.9Ab 20.0 £0.7Aa 46.0 £0.3Aa 47.1 £0.8Aa
2000-2010 21.6 £0.5Aa 19.0 +0.7Aab 43.5+0.7Aa 48.9 +0.4Aa

[l — B R FV RIS B9 AN 1R R /NG P RE S35 ETE 0. 01 F10.05 /KPR
Values within a column in the same maturity group followed by different capital and lowercase letters are significantly different at 0. 01 and 0. 05 prob-

ability levels,respectively.
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Fig. 1 Yield change of soybean in different maturity groups with year of release



4 4 B S N R B R A AR AL RS R O S AR AU R AR SR AL 1 571

2.2.2 mEE KRS ERSEE WEKL PR,
AL B AR X 5 S AN E AR AR E AR G,
Hrfrrp B A B E K (R=0.7"")
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Table 3 Change of each canopy petiole length of soybean cultivars in different maturity groups with year of release

Al Cultivar G HARLR Year of release )2 Upper HR Middle T2 Lower

H L3 1920-1969 14.1£2.3Ab 23.020.3Cc 19.4 +0.4Aab
Medium-early maturity 1970-1989 18.6 +2.0Aa 25.8 +0.8Bb 18.5+0.5Ab
1990-1999 18.4 +2.0Aa 26.2 +0.3Bb 20.0 +0.8Aa

2000-2010 18.9 £3.4Aa 28.120.7Aa 19.8 +0.7Aab

rh 1920-1969 16.5 +2.8Ab 26.2 +0.4Bb 20.6 +1.2Bb
Medium maturity 1970-1989 19.5 +2.2Aab 24.2 +0.3Cc 16.9 +1.3Bc
1990-1999 17.1 £3.1Ab 26.2 +0.3Bb 20.6 +0.7Bb

2000-2010 23.0 +4. 1Aa 29.0 £0.5Aa 28.8 +0.0Aa

T A 1920-1969 17.8 £1.9Cd 27.4 £0.5Aa 21.9+1.9Bb
Medium-late maturity 1970-1989 21.5 +1.9Bb 24.3 +0.6Bb 19.9 +1.0Bb
1990-1999 20.1+1.9Bc 27.4 £0.8Aa 27.8 £0.0Aa

2000-2010 25.0 +1.4Aa 28.2 +0.3Aa 29.2 +0.3Aa
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JZ LA, AR R A (2 4) , hi
AR IR e T ORI E R 2R B S F AR
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Fig.2 Change of number of each canopy pods,pods weight,number of seeds,seeds weight,stems weight
and leaf area of soybean cultivars in different maturity group with year of release
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Table 4 Correlation coefficients of main agronomic traits and photosynthetic characters
of soybean cultivars in different maturity groups with yields and year of release,respectively

FRAEAL Year of release 754 Yield
LE2N i B R rh i A rf R RP ) rh g A
Traits Medium-early maturity ~Medium maturity ~ Medium-late maturity Medium-early maturity ~Medium maturity =~ Medium-late maturity
X, 0.4 0.70" * 0.31 0.46 " -0.04 0.42
X, 0.07 0.03 0.17 0.42* -0.44" 0.27
X3 0.66" " 0.47" 0.44 0.44" 0 0.43
X, 0.32 -0.1 0.27 -0.24 0.23 0.50*
Xs -0.79"* -0.35 -0.51* -0.25 0.47" -0.43
Xe -0.13 -0.36 0.50 " 0.35 0.61"" 0.55*
X; -0.22 -0.19 0.44 0.42* 0.68** 0.61""
Xg 0.08 -0.13 0.22 0.45* 0.59* " 0.34
X 0.13 -0.32 -0.06 0.69 ** 0.64" " 0.14
Xio -0.02 -0.14 0.16 0.55** 0.44" 0.13
X 0.1 0.2 0.23 0.51°" -0.05 0.28
X -0.01 -0.17 0.18 -0.13 0 0.11
X3 0.61"" 0.27 0.48 " 0.61"* -0.12 0.41
Xy -0.1 -0.2 0.04 -0.53** 0.17 -0.05
Xis 0.50" 0.47" 0.23 0.45* 0.17 0.03

Xy EORCH X RS X ARG Xy o R I TT L 5 X < SRR AP B X« SRR GBI X« BORRSETR Xy - FORRILEG X - BRRRBLTE X« B 2E
T Xy BRI TR s X JRAEWDO A A X IR DG 5384 X BRI SPAD ;X 5 SRR SPAD ™ ™ ™ 2331 7R 7E 0. 05 F10. 01 K- I
ERRFE,

X, :100-seed weight; X, ;Plant height;X; : Petiole length; X, : Leaf length to width; Xy : Branches number per plant;X : Pods number per plant;X; : Pods
weight per plant; X : Seeds number per plant; X, :Seeds weight per plant; X, : Stem weight per plant; X, : Leaf area per plant;X,, :Pn at R2;X,5:Pn at R5;
X4 :SPAD at R2;X,5:SPAD at R5. * and ** denote significantly different at the 0.05 and 0.01 probability levels, respectively.
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