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F, HETEROSIS OF SOYBEANS CROSSED FROM VARIETIES RELEASED IN DIFFERENT GEO-
GRAPHIC PLACES AND DECADES

XIE Fu-ti,CHOU Xiao-qi,ZHANG Hui-jun, WANG Hai-ying
(College of Agronomy ,Shenyang Agricultural University ,Shenyang 110161)

Abstract Being a self-pollination plant,there still exist heterosis in soybean. The objectives of this re-
search was to explore the differences of I, heterosis of soybeans crossed from varieties released in different
geographic places and decades. 12 soybean varieties released in different geographic places and decades
were used as parents to make crosses,in which 4 current varieties released in Liaoning, China and 4 re-
leased in Ohio,USA ,and 4 old varieties released in Liaoning in about 1920s’ | F, heterosis of morphologi-
cal ,yield and physiological traits were evaluated. The results showed that some of the morphological , yield
and physiological traits had higher heterosis, but there were obvious differences among different types of
cross. The heterosis of crosses which parents released in different geographic places was higher than those
of crosses which parents released in different decades. However,the heterosis of 100-grain weight,seed to
stem ratio,and photosynthetic rate were higher in the crosses which parents released in different decades.
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FRIR SR A — P R IR BT R NR AR S T R G 2R g,
ASRAM IS, Wl — A 4 S A7 AR I S HEMT AT R  EAMIKEAT R
FE KR A I ZsS R E T LRV TE T, SR, 1 678 1) 22 3 B A 3 31 T

W #5 HE3:2007 - 04 - 07
EEW B 10 T PHIT R 2E 4 (2006201008 ) 511 T4 HH T RHLH (051378)
TEF RN HTTSE(1966 - ), 5, HdZ , 1R R0, NF R BB E Fl SRR



6 11 TS0 RGeS F AR 2R i 859

FEo FE 20 #2890 AR, IVESFIE T TR G
HAEMEEARE R LM T = R/REE, ARG 5
RSB R AT RE S 7 L A R EAERL P 1
ZFP RS, [ YA G T — SR T, ARk
B F 49 AN A BB ST 45 B2 T, S 1 rp S A
11.2% ¥ @ B3 - 6. 5% (- 60. 5% ~
117.7% ) o BAKIBZET %15 NLA BTSSR
B, S b B 3l 18.7% , 7 2 5 SR AL # h
9.0% ., TEEUI™S BFoesl REM, mE iRy
$96.8% X BEARFETHH 11.9% |, SRR
i 30% L g A 5 19, 8% , X HE 3 R M it
30% VL I G 25. 3% , 1 2 500 BROL H R ] 1
BT 20 % LI A Y 18.3% . Metha 2 1) 11
NEABH 12 MHE, BELEMN 3.64% &
249% , RELAEU RIS, RIS Y A F
TN Ze A 5 AR K AR B i, LR A
SERCHIH B AN AS R BL A 2R e 34 oy
BT, AR b S R AR Ml R 2 A 2 AR SR
FARM(BIA) f AP x SIS R B A, T A Hb
(LA SR x 51 G FI 41 A 1) 2 Rl AU T
o E AR x AN AR AL G X R AR R
B IRT, AR IE G 2 R R S 5 R LRI
TG R FH I 7 4 RN 3 AR AR 2 AR =
5 4 AR T8 20 ARARE SR 4 AR 2R T
PRGBS AR A A BT T FOAR Ptk 2k
BN S bR T e R DR B S N T

RN

56T 2005 ~2006 AE L BHAO KAF kT, R
FHAL 7748 1 5 AR 2 AR AR A 45 4 S FTL
TAE 20 A AN 4 AR A (R S AR
47 :HS934118 | OhioFG1 | Darby , Kottman ; 11 77 24 fX;
AP OR L1 GER 12 e 9411 JEE4 5,107
20 4 A% % & Fb k. Shingto, Mukden, Harbinsoy,
Boone) , T+ 2005 4FHC & 1 1L 7 AR M Bl x A2 >N
A (Lnew x Onew ) L7 24Ul x 1L 7 20 4F
P& F A (Lnew x Lold) HRZAR AL F x 1277 20
AR i A (Onew x Lold) =R RIILAZ 20 4, % 2K
T 2R A2 LA K000 53 16 .16 AT 13 A

2006 A EAR G A TP T AT BA TR, AR
3AER, &M T 1 IRER ., 17K 3 m, 747 27
B BEIE 0. 11 m, 2285 0.6 m, 1E % H &P, 76K
HOR I SPADS04 1 A 25 2R 10 s 48] 2 15 4%
553 Bt Byt £k ER i, LiCor6400P St 6
AN BB 3 A e AR RAL R
RIBHR, WOR)GE , 1T ENH R, B EIE AR
FEEER, M T F SR 0 b S B R0 SR A
B HREITEWT .

FSEE#: Hm = (F, - MP)/MP x 100%

HMFEMH, Hb = (F, - BP)/BP x100%

Hr F, (BP MP 435I AC 45 MR 24 b — AR
FEE A PR,

2 RS0

2.1 @EHRESERFEMAE S0

2.1.1  FAUBEMAR R AR % Fhas
WHETHHE F USRS (F 1),
e 1 AT LUA PR [R) 2 R L 350 22 30 2 A [R]
B4, ke v A SR DI B = AN RS R O S TR 07
RO 22RO R IR, Lnew x Onew 2 1E
[IERSE 7 =TI 5 %4 N S e G RS v s | RE S
I Lnew x Onew B¢ 5 o

2.1.2 FAUBSHRAFILEWHEG 3 m HIE
SYERILAMEF S A 2, WK 2 7THL,
ARZAZH G F OB SRR R B 0 2 F 0 3572
FEARTE . Xk S 1M 5, Lnew X Onew , Lnew x Lold ,
Onew x Lold B b 26 DL iy 415 B o5 He Aol 43 il
N 81.5% 43.8% 15.4% , R H M EMR M4 A
BT o5 Ee 5435 R 25% 18.8% \7.7% , 7] UL, , Lnew x
Onew FRIH Z4 Tl OL #1205 BT i L 491 55 5, Onew
x Lold Ao XA 80k U, Lnew x Onew 3 i
TR A B 7 L) B i o 87. 5% , Lnew x
Onew .Lnew x Lold . Onew x Lold & ¥ H} A8 25 L ¥ 19
A FT i gl 43 R 56. 3% (37.5% 46.2%  Xf
T EZEIEL, Loew x Onew R I R H WA S
Bt 5 el = o8 81. 3% , Lnew x Onew | Lnew x Lold
I R OB A B i Fe AR ], (Bl S6.
3% , =T Onew x Lold,



860 P NIRA - 6 11
1 RGTEEMR M AR IS B
Table 1  Heterosis of soybean morphological traits

TSR A HSEE AR High parent heterosis/ % HSE 3R Mid-parent heterosis/ %
Morphological traits Cross SEHIME Mean A5 Range SEHI{E Mean A5 1F Range
R Lnew x Onew -3.5 -12.4 ~13.5 4.3 -3.2~15.2
Plant height Lnew x Lold -8.0 -32.3~10.3 0.8 -16.2~22.3
Onew x Lold -24.6 -49.0~0.7 -14.4 -33.3~2.8
AR Lnew x Onew 0.6 -27.1~17.8 20.2 -15.4 ~43.8
Branch number Lnew x Lold -4.7 -36.0~56.4 13.0 -41.4 ~58.1
Onew X Lold -6.7 -39.4~27.9 15.4 -18.4~76.6

FEEAE Lnew x Onew 0.9 -5.9~12.3 4.3 -3.3~13.5
Number of node Lnew x Lold -0.1 -14.3~8.7 4.0 -11.2~18.0
Onew x Lold -1.9 -18.1~17.4 2.7 -11.3~17.9

R2 ROBBMHERZFEHL G
Table 2 Heterosis distribution of soybean morphological traits
I SYERIN LRSS HEIEHR High parent heterosis/ % H R Mid-parent heterosis/ %

Morphological traits Cross <-15 -15~0 0~15 >15 <-15 -15~0 0~15 >15

S Lnew x Onew 0 12 4 0 0 3 12 1

Plant height Lnew x Lold 4 9 3 0 1 8 6 1

Onew X Lold 9 3 1 0 6 5 2 0

SR Lnew x Onew 3 4 6 3 1 1 4 10

Branch number Lnew x Lold 6 4 4 2 1 4 4 7

Onew X Lold 5 2 3 3 2 4 1 6

TR Lnew x Onew 0 7 9 0 0 3 13 0

Number of node Lnew x Lold 0 7 9 0 0 5 10 1

Onew X Lold 1 7 4 1 0 4 8 1
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Table 3 Heterosis of soybean yield traits
AR LA HSEE AR High parent heterosis/ % i SE 3R Mid-parent heterosis/ %
Morphological traits Cross SEY{E Mean 7% Range SEIA{H Mean 7511 Range
PARRIERR Lnew x Onew 16.4 -5.9~37.7 32.8 6.3~63.0
Pods per plant Lnew x Lold 15.5 -19.5~89.8 24.0 -14.1~98.7
Onew X Lold 14.0 -43.7 ~42.1 31.4 -43.7 ~105.5
LIS TR Lnew x Onew 19.2 -3.7~47.2 37.7 9.3~79.6
Grain number per Lnew x Lold 28.7 -7.2~101.4 37.4 -7.2~111.6
plant Onew x Lold 12.3 -39.9~56.0 34.2 -32.3~81.6
LIRS I Lnew x Onew 24.5 4.8~54.6 70.0 -42.8 ~157.7
Grain weight per Lnew x Lold 20.4 -20.7 ~104.0 44.5 -0.3~129.0
plant Onew x Lold 23.2 -16.4 ~69.3 45.7 4.2 ~101.4
&g A Lnew x Onew -7.6 -24.7~3.2 4.7 -14.4 ~17.1
100-seed weight Lnew x Lold -14.8 -30.3~-6.9 -1.9 -14.2 ~8.7
Onew x Lold 0.3 -15.0~8.5 4.0 -9.2~11.6
ki Lnew x Onew -9.3 -28.1~10.8 -1.5 -20.3 ~15.6
Seed stem ratio Lnew x Lold -4.9 -45.5~27.6 6.5 -41.5~51.3
Onew x Lold -5.2 -33.2~12.6 15.0 -25.2~43.3
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Table 4  Heterosis distribution of soybean yield traits
PR AT HSEMF R High parent heterosis/ % FIZEHF R Mid-parent heterosis/ %
Yield traits Cross <-15 -15~0 0~15 >15 <-15 -15~0 0-~15 >15

BARR IR Lnew x Onew 0 3 4 9 0 0 2 14
Pod number per Lnew x Lold 2 4 4 6 0 3 4 9
plant Onew X Lold 2 2 3 6 2 0 2 9
FUBREL Lnew x Onew 0 1 5 10 0 0 1 15
Seed number per Lnew x Lold 1 1 4 10 0 2 2 12
plant Onew X Lold 2 3 2 6 1 1 3 8
LNV A Lnew x Onew 0 0 6 10 1 3 1 11
Seed weight Lnew x Lold 2 2 4 8 0 2 1 13
per plant Onew X Lold 1 3 1 8 0 0 3 10
BRI Lnew x Onew 1 14 1 0 0 2 12 2
100-seed weight Lnew x Lold 6 10 0 0 0 11 5 0
Onew X Lold 1 4 8 0 0 4 8 1

RiZE Lnew x Onew 6 7 3 0 1 8 6 1
Seed stem ratio Lnew x Lold 3 8 3 2 2 3 6 4
Onew X Lold 2 7 4 0 1 1 5 6

RS OREEORIY A BRI Z PO

Table 5 Heterosis of soybean physiological traits in grain-filling stage
AR iR il HSEEFAER High parent heterosis/ % T SE R Mid-parent heterosis/ %
Physiological traits Cross SEY{E Mean 7 Range SEIA{H Mean 751 Range
N4 E S Lnew x Onew 3.3 -3.8~10.8 4.8 -2.9~10.7
Chl content Lnew x Lold -0.1 -10.4 ~15.4 3.0 -3.6~9.7
Onew X Lold 0.5 -12.9~16.0 4.6 -4.0~17.9
eE R Lnew x Onew 7.7 -8.8~31.3 7.2 -7.8~20.7
Photosynthetic rate Lnew x Lold 1.3 -13.8~12.4 8.0 -4.8~18.2
Onew x Lold 12.0 5.1~21.8 15.4 -5.9~21.8
AALTE Lnew x Onew 60.4 11.3 ~161.8 68.0 16.0 ~166.5
Stomata conductance Lnew x Lold 35.9 -15.9~79.4 58.8 -1.6~107.8
Onew x Lold 41.9 -1.4~132.8 60.6 8.6~143.0
7% [ i R Lnew x Onew 32.0 16.0 ~52.1 34.8 22.4 ~56.0
Transpiration rate Lnew x Lold 25.2 -4.2~45.9 33.9 2.1~57.6
Onew x Lold 25.7 12.3 ~41.1 35.2 15.5~46.0
S T LUE I, A BPER AR L 1R AOMEIRAR, D6 H 3 LL Onew x Lold i 3E L34 Al rh

IEAE Y, HA Lnew x Lold M2 25 1 & (8 SR 10
PRI M TE, TR EGE I RE BB
AT DL Lnew x Onew [ {H f% 15 , Lnew x Lold

SRR -
M 6 MIHN, R Ze s A F AR BRI A B
PREE 1 2 ML A2 A TR 9. Lnew x Onew Fl



862 K =2 B 6 1

Lnew x Lold St 73 3 A 2 I SR A iy L5 19 5
A L 50. 0% , Onew x Lold (5 21 & L ] 4
100% , = FhERIR I TR LB 415 5 4L e fol

4350% 81.3% .81.3% .100% . W] i, Onew x Lold
ok A B R A R A R I A, X T RE S B AT
) SR B b B S 2% BRI 25 56 .

6 KELGORIA: BEMIR ) 2 M I 32 5 43 A

Table 6  Heterosis distribution of soybean physiological traits
A FRMR KM HEPEHR High parent heterosis/ % R FR Mid-parent heterosis/ %
Physiological traits Cross <-15 -15~0 0~15 >15 <-15 -15~0 0~15 >15
eSS Son Lnew x Onew 0 4 12 0 0 3 13 0
Chl content Lnew x Lold 0 11 4 1 0 6 10 0
Onew x Lold 0 7 5 1 0 4 8 1
AR Lnew x Onew 0 8 7 1 0 3 9 4
Photosynthetic rate Lnew x Lold 1 7 8 0 0 3 10 3
Onew x Lold 0 0 9 4 0 0 6 7
LG Lnew x Onew 0 0 1 15 0 0 0 16
Stomata conductance Lnew x Lold 1 1 3 11 0 1 1 14
Onew X Lold 0 1 1 11 0 0 1 12
TR R Lnew x Onew 0 0 0 16 0 0 0 16
Transpiration rate Lnew x Lold 0 1 4 11 0 0 2 14
Onew X Lold 0 0 1 12 0 0 0 13
Lnew x Onew M4 2 & & AL BRI b PR,
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