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Effect of Soybean Parental Difference on F,Yield Heterosis
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Abstract: Twenty-nine cross combinations with 36 soybean cultivars were used to explore the heterosis of F, hybrids, the rela-
tionship between parental characteristics and heterosis , the heterosis expression of parental genetic distance and origins. The re-
sults showed that soybean yield heterosis were mainly from pods and seeds number per plant. Over-high-parent heterosis of
pods per plant and yield per plant were significantly higher than 100-seed weight and plant height. The offspring which had few
differences in pods per plant,yield per plant,100-seed weight showed higher heterosis. Over-high-parent heterosis of Domestic
x Foreign cross were higher than Huanghuai x Other regional cultivar cross and Huanghuai x Huanghuai cross. The 31 poly-

morphic primers covering 20 linkage groups of soybean were used to analyze 36 parental cultivars, it showed that genetic dis-

tance and yield per plant had significant positive correlation.
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Table 1 The F, code and their parents and origins
, , Fy B it ; Fy BApkr=it
ey FARL R RAR2 KK Foeld |AEERL KRB ORA2 e p id
Cross P1 Origin P2 Origin 1 e Cross P1 Origin P2 Gl 1 e
per plant/g per plant/g
HE 12 HifE 2425 pld HE 12 H{HfE LA
! Jidoul2  Huanghuai Suinong 25  Northeast 7.40 16 Jidoul2  Huanghuai PIS47885 Foreign 28.13
,  MEle W PR3 sog | g WES gk oo s 34.20
Jidoul6  Huanghuai Zhonghuang 37 Huanghuai ’ Handou 5 Huanghuai Meng9793-1 Huanghuai ’
HE 17 HYE [ 4h *8 92116 HE HBZ S HE
Jidoul7  Huanghuai PI547890 Foreign 30.30 18 Zheng 92116 Huanghuai Handou5 Huanghuai 34.36
431 T L HE 17 B ‘ i
4 Jian31 Huanghuai PIS91533 Foreign 31.00 19 Jidoul7  Huanghuai Sui05-7466 Huanghuai 20.31
W15 W =4 }E 17 I ESEAN
3 Guanl5  Huanghuai Wiliams Foreign 2718 20 Jidoul7  Huanghuai P1629008 Foreign 30.71
T Wit Bk ME 17 Bk S
6 05:203-10 Huanghuai ~ Pohuang  Huanghuai 9.84 21 Jidoul7  Huanghuai PI547843 Foreign 21.34
I Bk HE 12 Bk E 4k
7 nfl43 Huanghuai DI Huanghuai 45.81 2 Jidoul2  Huanghuai PISOIS15 Foreign 35.08
3= HE T 66 T P13 R HE
RE 81 T H H L
8 Chadou  Huanghuai ~ Ning66 South 10.34 2 Zhonghuangl 3 Huanghuai 7314-3L Huanghuai 27.67
wesie Bk Wit ds 7 os || 00 FBO2U6  EE  REIS i 25,56
Zheng 8516 Huanghuai Zhechun3 South ’ Zheng 92116 Huanghuai Xudoul5 Huanghuai ’
B Bk 35 Bk T 15 i
10059622 Huanghuai 05-103-2 Huanghuai 14.22 » Handou 5 Huanghuai Xudoul5 Huanghuai 25.80
B Fk 60 Bk Bk Fox 60 T
1 985431 Huanghuai  Chunlv60 Huanghuai 21.99 26 DI Huanghuai  Chunlv60  Huanghuai 21.40
HT 12 wifE 97196 I B ifE a0 R
12 Jidoul2  Huanghuai Zhengd97196 Huanghuai 20.17 2 751431 Huanghuai Wiliams Foreign 22.89
T 12 B HfE g 37 Tk Tk Wi T
13 LJidoul2  HuanghuaiZhonghuang37 Huanghuai 29.45 23 751431 Huanghuai  Pohuang  Huanghuai 13.46
Y12 T > [ 4k TREL 15 FOfE 5297931 Gl
14 Jidoul2  Huanghuai PIS47875 Foreign 29.09 2 Xudoul5  Huanghuai Meng9793-1 Huanghuai 30.42
HE 12 HifE 5 LG
15 Jidoul2  Huanghuai P1632401 Foreign 48.03
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W SRy T AT S e R R Y 54 0GR FE AR
MR RS 1 ~2 A R B 22 50 M 1Y
SSR #Z.Lo B Wkt 36 A SEARBAT 40 S1E %
& Soybase R ik (http://soybase. agron. iastate. edu/

ssr. html) FHEAER KRG TIPS, h BilgAE T A
J%. FH SAS.SPSS17.0 Fl NTSYS 2. 10 %4 %t ¥ e
BTG oM R IR LA SRS HT

1.2.3 it ot @R E (MPH) 2458 Fp
(F,) = i s — PR A 5 X% (P AL P2) [a]—
PEIR AT 408 22 B0 LR 1A= MPH = [ F,
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FE RS (HPH)  J2 38 fl(F)) (977 Rl i —
PR 5 & (A (PH) ] — MR B 19 22 500
Fb% 312520 HPH = [ F, - PH]/PH x 100%

AR OSR: 2238 (F, ) 7™ e m A — MR 4
(B 55 2 ) i b Xk B b ( CKO) ] — MR B
FY 22800 % 1A A 20k OSR = (F, - CK)/CK
x 100%

2 HRE5HH

2.1 FEMEEROEMAERI

X 29 AL A I BB B OB SER FE 2R
PR FIERLEE S AN B R A J7 22 73 Hr (Fisher” s
LSD i) Z5 SR B« B Pk S B 5 32 280 B0
DUHA2E 5 AN 35 A, Bk 7= i A0 B R 8 B ) e g
R BT R ER (55X IRBE R 12 AR L) L3R 2%
P TR | ST RON ORL TR Rk R R AR
PAGEILFN T 19.2% o Horr, Bk i (0 e R A0
BREE TS AR EME 2R, HY
BARRICRIZE S AN 0 LR R SRR A
SRRV TR e T S T a7 NN G e G LN E R
HH AR EES . Mo E2ETRON R 3
MR AR E (R 2),

x2 9 NHEEGFEEXEREMAE ST

Table 2 Heterosis of yield-related traits in 29 crosses

S NiRIN L el R ] AEFRIL S
Yield character HPH MPH OSR
kv PH -6.793¢ 2.894b 21.908b
2L B NMS -1.258bc 7.398b 11.729b
PARRIERL PPP 14.397ab 30.183a 53.998a
ERLE 100Wt -3.83¢ 4.719b 8.869b
FARRFEE YPP 19. 196a 38.220a 59.252a

[FFVEAE G A R/NE FRARFRAE 0. 05 KV 2253 B3, FRIF,

Values within a column followed by different lowercase letters are
significantly different at 0. 05 probability level ,the same as below.

HPH : Dver-high-parent heterosis-MPH ; Over-mid-parent heterosis ;
OSR ; Over standard rate ; PH ; plant height ; NMS : node of main stem; PPP;
pods per plant; 100Wt: 100-seed weight; YPP: yield per plant, The same

as below.

W 57 HEAHDCI 5 AR 08 2 L3 TAE G
A3HT , SRR SRR AR 7 i 119 2 D AR 5 S A d
TEARDG, B 5 2% AR b 2R f0 34 i A O R 00 5 R
0.7549F1 0. 7798 , 3 B BRI ) Ze AL SR R &L

AR R E MR TR, FE 2K BORIRR
52 5 S A E AR DG OC R AHOC R B3R 0. 5534 Fil
0.5980 , #k =i b =y 2L HOMBR 2. 2R BRI R
PRI B EAH (£ 3) .

£33 SAFERREMABHBXSH

Table 3 Correlation analysis of five yield heterosis

Pk PH FZEH NMS BARRIERL PPP T KIE 100Wt bk~ it YPP
Pim PH - 0.5980 * 0.2662 -0.0896 0.2822
2L 8 NMS 0.5534 " - 0.3638 -0.1012 0.2870
PAREIERL PPP 0.2572 0.4019 * - 0.0170 0.7798 * *
TkIE 100Wt -0.0383 -0.0380 0.0670 - 0.2425
Rk B YPP 0.2760 0.3224 0.7549 % * 0.2697 -

AL S AERRTE 0.05 0. 01 AP MG T = AB R RS, b = A b oR

“and*”

refer to significant correlation at 0.05 and 0. 01 probability level , respectively ;

Over-high-parent heterosis is below the diagonal and Over-mid-parent heterosis is above the diagonal.

HPH : Dver-high-parent heterosis-MPH ; Over-mid-parent heterosis ; OSR ; Over standard rate ; PH; plant height ; NMS : node of main stem; PPP; pods per

plant; 100Wt;100-seed weight; YPP:yield per plant, The same as below.
2.2 FAXREZIUREREZRFMABHXER

S AT EAH IR B R A (8] 22 5 5 22 R OG5 AH
KAPHT B, it e 5 S8 A [B) Bk 7 B 0 bk S
BERIPREEFENME(RLS), SAONEERE
NI A OC , R B SR A ] 7 b IS 3R R Y 22
SN ) 2 b — A 2R LB, SR A T B
R B2 RO e RN 2R R L HRH AR W
PRI, PRI TIE % 58 24 & I I R P R B e g &
R EAM L,

2.3 FEAREMIERESHEMHABHXER

29 A RIGFRR I (K 1) 20 R 2 KK
P x SN CER T 28 iU T rp A AP il 2R, 5
FEL S 1Al Ao it 2% 8] 1C ) ) 2 52 21 ) 36 10 4>
A P x E A IS 18R T A i ol
it A, BLAEAS 55 5 1 2E B o Aol T PR 7 A 2R 52 L5 )
19 NG5 1S AT A5 - B x HoE X A
(AL R T7) AT x Bife s RE 3 AN R4 a] Yy 7=
AR TR E A A B S AT HE R A (3R
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AR 3 RAGHILREER . HN xH
CANER VA NP TR e I S R R T
T > e K AR L 35 28 8 35 = TR A x [ 4
o Horpaie < Hog XK P rgkR 8516 x #i & 3

LA TE ™ B FAARIER 2 AR LA 5%
ORI RS ) , ATRER 2 IR ML R R EL
Mo FIHNFET LT FULAS E SN R T BCALA B9
PHERAK, TRE J1T & A AN MGE . X DERE
HA A [ of T b e, 7= A g A3 2 S i Pl R 2
7o P AT AT, S 14 1t R Y500 R 52 2 A ARG
PRI HEE

x4 FERBERSEMABHEXES T

Table 4 Correlation analysis between parental difference and heterosis

Pearson #HCHk FLERICKL PPP FORLE 100Wt bk YPP i PH EZE9%8 NMS
FEaEE TP 3% YMPH -0.351 -0.035 -0.369" -0.013 -0.046
Fe 2 YHPH -0.387" -0.048 -0.462" 0.009 -0.110
SR MBI IRAE 0.05 F10.01 /K- F M, T &R,
“and * " refer to significant correlated at 0.05 and 0.01 probability level , respectively,the same as below.
YMPH :yield mid-parent heterosis; YHPH : yield high-parent heterosis.
x5 ARABRARNBDAEHZMAEHLER
Table 5 Comparison of heterosis by different assembly in soybean( % )
A R HPH AR MPH AEFRLH OSR
s AR TRHE Fe ARE ARE o AR TRLE
YPP pPPP 100 Wt YPP PPP 100 Wt YPP pPPP 100 Wt
E N x =5
31.55a 20.97a 2.30a 45.24a 27.36a 10.49a 51.34a 53.12a 0.89b
Domestic x Foreign
BIE x B X
20.67a 18.03a  -6.42ab  34.96a 28.24a 1.86a 49.08a 54.52a 15.93a
Huanghuai x Other areas
T x B
14.17a 5.78a -7.54b  31.23a 16.89a 1.56a 48.96a 54.05a 9.91ab

Huanghuai x Huanghuai

2.4 BEEBRESRMABHXER
AR 3R R 20 AEBIERY 31 XF 28 1E5 19

X 36 AFEAPELT SSR Jp#r, PR 123 SR B RS
Al PRSI 4 SRR A (1) .

. 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

1
Fig. 1
MG Z 254k SSR 7 FARICHH I SR A AL I B
IIMTIRAR IR B 5 A g — AU 2R R L B AR OGP, 25
H(FR6) MR, AR RS 5 Bp)™ i 5L 1 3% IEAH K,
FHRZRHOH 0. 3778 , Ll 2 383 4% i B A B bk ™ ik
R o R IBAR I S 5 R R L 35 21 BOR bk e B
LEPSEPI N
FHNTSYS2. 0 A7 R0 o R AEE AL R
HOERE, LIAHRLRE 0. 73 S5 B{ECR SR A B0 5
F(E2) . 551 28045 9854-3L 25 14 N (R )
552 RHAFE 1255 3 284 05-962-2 45 16 i

P
rL LA

SSR 5|4 satt373 XF 36 PNERR Y IEER
SSR profiles of 36 parents amplified with the primers satt373

.:"J

-
*6 BEHEBSEMEBHMEXESH
Table 6 Correlation analysis of

genetic distance and heterosis

PR ESEVRC RMROE ERIE fbkE
PH NMS PPP 100Wt YPP
WEEEE GD 0.1318  0.1313  0.3494 -0.33828 0.3778"

(R 555 4 254 PISAT8TS FIT 66355 5 254 wil-
iams A% L AIYE #

ARG RN G 0 RN A R 20
B R 2 AN A BT 2 BB B R BRRR SE R T



578 K & B 2 4 1

o HERERW] N AL TR )™ i 11 2 v SR A
HR(53.47% ) w T 5 (28.73% ), bkt
RN T3 o 2R LR (35.92% ) K T2 [H]
G (30.56% ) o 355351 I 1 1B 7 i A2 Wl 2

IEAHSCRZE RN — 30 PR EZX BRI A R E 3 4>
YRR BRI H G- 3 SR 3 o iy - 7. 62% |
-0.47% . -6.77% ,/NTHRNA LB 5 E;
W—4.46% 1.12% . -2.33% (HE ARG,

1317
16

9854-3L
45
P1547843

PI1547890
L———Dl

P1547885

—

905~
2%05 7466

4%25

W3

8516
L1512

203-10

PI591535

PI591515

P1629008
(88 3

— -

P1632401
2560

239793-1
P1547875
566
wiliarns
P v
Gk
0778 0.50 0712 0,25 ORI

Coefficient

B2 36 M EAMEE) SSR BE L E
Fig.2 Clusting analysis of SSR data of 36 parental materials
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