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Relationship Between Lodging and Agronomic Traits of Soybean Progenies from

Distant Pedigree

XIE Fu-ti,CAO Hai- chao,ZHANG Hui- jun, WANG Hai- ying, AO Xue

(Agriculture College of Shenyang Agricultural University, Shenyang 110161, Liaoning, China)

Abstract : Lodging is one of the common problems that are difficult to manage in high yielding culture of soybean,which not
only affects the soybean yields but also affects the seed quality. In this experiment, the lodging scores and agronomic traits in
F, generation of 44 crosses were measured. Correlation analysis and grey related degree analysis were used to analyze the re-
lationship between soybean lodging scores and related agronomic traits. Combining ability has been measured on the parent
lines. The relationship between soybean lodging and the related agronomic traits was studied in order to offer the information
for the parent selection in the soybean breeding of lodging resistance. The results indicated that soybean lodging scores sepa-
rated widely in the F; generation of 44 crosses. Significant differences existed between crosses. Some of current Ohio culti-
vars and current Liaoning cultivars had higher combining ability. These parents were beneficial to the soybean lodging- re-

sistant breeding. Plant height,stem diameter,branch number and the balance point of plant weight were the main factors of

affecting soybean lodging.
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Table 1  Origin of experimental parents

#H 5 hn A b SR

Group Cultivar Origin
A i 56 FE 2 MM

HS93-4118 , OhioFG1 , Darby , Kottman
Current cultivars of Ohio Ohio State,USA
L5 ST BT 12 5 A 9411, T 4 B o T
Current cultivars of Liaoning Liaodou 11, Liaodou 12, Shennong 94-11, Shendou4  Liaoning, China
1L 20 4R A i EpNSE L
FREM Shingto , Mukden , Harbinsoy , Boone REX ST
Old cultivars of Liaoning Tllinois soybean gene bank
1.2 FHi& bR WY, 3 4 A% AC 4H A A AR R AT BT R S R

2008 A-FfAE 12 4> AS dh Bl R 44 A~ I 25 2 58
FAURR &, AT RO, 471K 4 m, 17 36 #k, bk
11 em, 287 60 cm, £ [HEE L fESORAN], &
AR (FR) S HURE 4 Bk, ] A AR PR BT
B O BOR R 2R R AREE R ZRH AR
TH EETE AT ESMR, W E AR E T
i i F, FHY T AR AR RR BT 18T, SR 5 5 AR
Mo bR KPR PR R R I L P A T AR
{00 - ) P08 ) B B O AR B T
i o A8 BRI I E A A (R B9 1R 2
TRVOR 50 (4 DA s v D < RELRR 55 3 BT 1) e £ O O
JEMFIE 1 2R fEIR;0 ~ 1S o 2 94515 ~ 30 J& 3 44
30 ~45 BN 4 94 KT 45 NS o MR IR
F SPSS 15.0 7341, —BHC & J1 70 M7 K 6 SRR JEE 73
Bkl DPS 7. 05 Hffe ib PR Gt 155047 o

2 FERESW

MGRLTRETELR F, KEKRHE
FESOR AN SEAS S A 44 AN 24438 FoAR
R R ER BN AT T, 85 W% 2 3,

M2 R LUE 44 DG AAE Fo ARk R 5]
RYEAR ST BTz BRGS0 1.0 ~ 1.9 A 7 M Hk
Z BRI R 2.0 ~2.9 (A 11 AMRER ; BIRZ5)
H73.0~3.9 M9A 16 MHRFR BRI R 4.0 ~4.9
AT 8 MIRR  BUREI N 5 A 2 MRR.

2.1

(P<0.05) MRIER 2 45 0L, B & vk & % I 2
KARBATINECT 1, 3157 4% il F 2 52 B AR 4%
FEVRGON BRI, HEE R 5 SR AER 0 1)
FRIILEF) TR 3, R 3 a1, 12 oA,
Z AT A ER G0 B AR, SF S fE D 2.1, ok
AL T AR B AR 2O B Ry 2.7, 307 20
ARAR R B R G By, X (EC 4. 1 BERT R B
FAPHERE T PUEMR R A B o R AR
TP, Kottman [ Fy J5 A4k 52 8K 900 F 2 {6
A% (2.3) 5305 4 S0 Fy 5 U8 bk R BRG]
Plafes(3.8) .
2.2 ZETHEAFEREARH —MRE S SHE X R

ERM

— B A T (GCA) B — P RAALRGH
b2 A 38 F 2 28 ) a8t 4% 4 T AU TR 19 F X 5%
L, B TR o R DR B I RO P Y, SR AR AR
FEBE R oo PR, A R A — R C A 7 B
SE , T LS S AS (8 ) A6 8, 90000 4% 52 o s AR Y
HM.

BRG] — M C & ARV AE 53 A 46 R W]
(B EHRBN GCA AHXT R8N A Ry 1E A 1 SR A
AHkA 9411 (15.46) , W 5. 4 5 (0.99) , Harbinsoy
(0.71), OhioFG1 (15.74 ) , Mukden (4. 63 ) , Harbin-
soy(12.04) FlI Boone (6. 02) , 13 B 1X L& 3% A % J5 A%
EER G B 20 A E T 0 5 6 B0 Ul B SR A A
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Table 2 Lodging score of soybean progeny from wide pedigree
ILT AR Rl x B2 AL ILT ARl x 10T 20 4R il Bl AR AT x 1177 20 AR AL
Lnew X Onew Lnew x Lold Onew X Lold
A SUA ERGH A SUA FERG BEA A RG]
Female Male Lodging Female Male Lodging Female Male Lodging
parent parent score parent parent score parent parent score
L1 L1 .
HS93-4118 3.0 Mukde 4.0 HS93-4118 Shingt 2.3
Liaodou 11 Liaodou 11 viden meto
LEn . LEgn .
hioFG1 2. He 4.1 HS93-411 Mukde 1.
Liaodou 11 OhiokFG 8 Linodou 11 arbinsoy 593 8 ukden 5
L1 L1 .
Darl . B . HS93-411 He 2.
Liaodou 11 arby 3.0 Liaodou 11 oone 3.0 593 8 arbinsoy 5
WE 11 L5 12 .
K 1. h . HS93-411 B 1.2
Liaodou 11 ottman 8 Linodou 12 Shingto 3.0 593 8 oone
WE 12 W12 . .
HS93-411 2. Muk . hioFGl1 h 1.1
Lisodou 12 S93 8 0 Linodou 12 ukden 3.8 OhioFG Shingto
L5712 L5712
;ﬂn dou 12 OhioFG1 4.0 ;ﬂn dou 12 Harbinsoy 3.9 OhioFG1 Harbinsoy 1.8
WE 12 W12 .
Darb; 2.0 Boone 4.0 Darb; Sh 2.2
Liaodou 12 anby Liaodou 12 oone by ngto
512 kA 9411 .
K 3.2 Sh 3.4 Darb Mukd 3.8
Liaodou 12 ottman Shennong 9411 Hngto by uiden
AR 9411 AR 9411 .
HS93-4118 2.8 Mukde 4.0 Darb Harbins 3.8
Shennong9411 Shennong 9411 widen any Aabimsoy
WA 941 . A 9411 -
OhioFGl1 3.2 Harbinsoy 5.0 Darb B 3.2
Shennong9411 0 Shennong 9411 arbinsoy aby oone
WAk 9411 Ak 9411 .
Darb 2.8 B 3.9 Kottme Sh 2.5
Shennong9411 any Shennong 9411 oone ottman ngto
A 9411 w45 .
Kottme 3.9 Sh 5.0 Kottme Mukde 1.8
Shenmong9411 ottman Shendou 4 ingto ottman ukden
T4 g W4 B .
HS93-4118 3.8 Mukd 4.0 Kottme Harbins 1.5
Shendou 4 Shendou 4 uiden ottman Aabimsoy
WE4% . WE4% .
OhioFGl 3.4 Harbins 4.4
Shendou 4 . Shendou 4 arbmsoy
wE 45 a4
Darb 2.7 B 4.0
Shendou 4 Y Shendou 4 oone
WE4%
Kottme 2.6
Shendou 4 ottman
SEYIE Average 2.9 SEHIE Average 4.1 SEA4{E Average 2.2

g 11 (-10.07), &5 12 ( - 6. 38), Darby
( —8.37),Kottman ( — 8. 09) FI Shingto ( —22.69) ,
Yl R A0 2H 5 TR S AR BRG] . 855
%3 PR EARMBERGUN R, /T LA ), BN
AT Darby # Kottman, DAL 77 254 S Fboep
AL 11 AL 12t A AR G A, T S &
J1 LB SCRATREARAB R G0 (0 5800, 365 B Ry SR A

PEATHUEMRE B 11077 20 4R A Mukden,
Harbinsoy Fil Boone /i R AR U5 55 i, HEL & 1 X
TN & IR, AR T HUER B R
2.3 REMREEREHMEXME

FESOR AR BN T AR AR I A 5 R S A
TH b TSR, 525 R R AT I 4 AR



798

NECRE 5 ]

*3 AFIEZAAL

R IEA B FACH IR G5

Table 3 Lodging score of parents and F, generations

R Fs AR

PWAVEITIN

YONIEAT TARSC T (3R 4) o IAFR 4 Pl LUR
KGR BRGNP e S 5 IE A 6 (r = 0. 60,
P<0.01), 534 % (r =0.35) 2501 (r=0.36) &

& Loding Mean of F, S5 I BFEIEMF(P<0.05)
Cultivar gencraﬁug Range of lodging 2. 4 REEREEREANN IR B XEBEE ST
score in Ky generation RISV K A8 OCHK B 5 A5G 7 A A e, e
Rz HS93-4118 3.0 2.5 1.2-3.8 45 LR LS M S e A POIR L A e R
et AR A R BB TR A B S
Kottman 1.3 2.3 1.5-3.9 R 2R A AR O R T E
. o - st ZTE AT E SR S BURGONH#EAT TR 6
Ligodou 11 WRBEAHT (R 5) o MRS MTLUAEH, SRR 21
oy L2 - - 5 0.4.5 AR5 RGN ) CER AR IR 220 > PR > B8
o2 > ViR > R > BT > kPR > R
Lnew  Shennong 3.2 3.7 2.8-5.0 > Okt EE > 2R FE IR A G B AT I
o411 IR B RIES 5 27 500 e i B U0, GHR B2 /N
‘fhﬂn;u‘; 3.2 3.8 2.6-5.0 B 55 %) R H L, 250 PR A
{1520 Shingto - - L 150 B ST SR S A PR B B R, SER A
FEAE Mukden 3.9 3. 1.5-4.8 REONFY) . PR M2 5 M s OCHE B e K,
i Harbinsoy 4.3 3. 1.5-3.0 514 0.70 F10. 69, BEHIX 3 AN PHtR ] SCHK B A K,
Lold  Boone 4.2 3.4 1.2-4.5 MR L6 2558,
F 4 mGIACRTIRICRZHR G ERGE B AHICPE
Table 4  Relationship between lodging score and agronomic traits of soybean progeny from wide pedigree
A A5 P Sy B FEEEEE Al H 2 el RTHE FETE ST E
BP PH NB FWS FWR SD DWR DWS DWB
FIREH LS -0.20 0.60 ** 0.35* -0.17 -0.11 0.36* 0.07 -0.07 0.16

**0.01 K B2 *0.05 K RE, T,

** Correlation is significant at the 0.01 level * Correlation is significant at the 0. 05 level.

BP:Balance point of plant weight; PH: Plant height; NB :Number of branch ; FWS: Fresh weight of main stem; FWB : Fresh weight of branches; FWR :

Fresh weight of root;SD ;:Stem diameter; DWR ; Dry weight of root; DWS:Dry weight of main stem; DWB ; Dry weight of branches; LS ; Lodging score. Same

as below.
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Fig.1 Relative value of GCA of lodging score of

12 soybean parents

2.5 RZHEREERRHEBXSH

A ZAEEAFAENT, O T L AR TEAT A 2
AR Z A AR, e A 550X 2 A8 B A AR
WA AR AR o AR SC R BOE e P 1
B AR, T 2 AR R
Yo REASZAL A IR AR R AR P8 25 ks 0
Bk, BRI AREEE 2O R
2T HE BT E SRR S ARG AT T AT
IHT(FE6) . IFK 6 F i, EF I HE N R M
i, R AR RN IR 03 5 R bk vy S M ol 25 TE AR G
(r=0.55,P <0.01, S5tk =220 LR
FHAA(P <0. 05, 15 BHAR K i K B4 it 53 814K
[[IE SN % NS PR EPUE S =D SN I D NI
RN S R



AT 2620 RIS Jr AR LR S A AR 6 & 799

RS EEGASREEAAR MR (BRS04 I 1K

Table 5  Grey related analysis between the lodging score and agronomic traits of the soybean progeny from wide pedigree

A M OYRE EZEEEE MACEETE O ARGETE M ORTE EETE ARTE EREG

BP PH NB FWS FWB FWR sD DWR DWS DWB LS
-5 5 BP 1.00 0.70 0.48 0.58 0.41 0.50 0.69 0.58 0.61 0.40 0.47
Hers PH 0.67 1.00 0.43 0.55 0.38 0.48 0.65 0.57 0.53 0.37 0.49
Sy RE NB 0.40 0.39 1.00 0.39 0.47 0.38 0.45 0.44 0.42 0.45 0.42
E2ERET FWS 0.60 0.60 0.48 1.00 0.43 0.60 0.62 0.63 0.76 0.40 0.43
4yt T FWB 0.44 0.45 0.58 0.45 1.00 0.47 0.48 0.45 0.43 0.61 0.46
M FWR 0.50 0.52 0.46 0.58 0.44 1.00 0.56 0.61 0.56 0.38 0.43
2541 SD 0.67 0.67 0.51 0.58 0.42 0.54 1.00 0.58 0.57 0.40 0.51
T E DWR 0.57 0.61 0.51 0.61 0.41 0.60 0.60 1.00 0.65 0.38 0.45
F25THE DWS 0.65 0.60 0.52 0.78 0.43 0.60 0.63 0.68 1.00 0.42 0.49
4y T DWB 0.38 0.39 0.51 0.37 0.55 0.37 0.40 0.37 0.37 1.00 0.42
IR LS 0.46 0.53 0.49 0.41 0.42 0.42 0.53 0.45 0.45 0.43 1.00

6  RINMERGERIONHI R OC BT

Table 6 Partial correlation analysis between the lodging score and agronomic traits of the soybean progeny from wide pedigree

- 1 731 orREEL EIREETE eSS REEE E il T HE FETEHE  RTHE
BP PH NB FWS FWB FWR SD DWR DWS DWB
BRI LS -0.34* 0.55*" 0.12 -0.35" 0.02 0.08 -0,03 0.22 0.31 -0.19

3 itig

TE A5 7 B4 5 A X SR AS B e B L 2R S R A L E A
H A EEME X, —RICE 7 T R R R A
BN B, R A B T A [ S A A% . — BT
B TR, FR AT A R R R S, it
FTYEPRIG T BAEHT . BSR4 Fh R 2R
it SRR 5 g — R LA 1 AT RS, O C R T
RS R X T A R B — ST A )
TR o ARG S KRR B RAG AT T — e
B IVINT 5 R F W] BRSO 3B AL LA
T, 8 R 18 B — S A 0 AE 0 AR ] g R
SE MRS SRR G — I A ) (GCA) MRS
RONAEAL N 25 0T LU, SE AR Darby | Kottman |
5 11 FIEL S 12 SRR E R G BAR , T M E 4 )
b SCEATBEARAR AR 9 51 R 05 , 3 BLAE A S AR ik
CEERC RN

PR o5 R 5 2 B0, A 2 e {0 ARk i 2 1) PR 22
FRmB R , 670 ) PR 2R A TR A 0%, B K S AR
JiFEL A i T R O R B () TR
RS FERFSE W A S e R ST 47 5 D
AR T L 5 T 507 5 S DT K S T
(OBEES , e T B 22 I, ke oA P A
(VR 2R B RE S4BT , 45 S, A 5 K A
AR FR 2 1) 52 5 7R O, ST 487 s R e e ) 2
TR SRR Gy (BIAR o 4 025 SRR, S A6 i
R, TRFFSE 45 FE R , V-7 1 2 25 1 2 2%

TR SR AR BEHUE], Bi W R SAR R AR AR 22 A 1
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PR
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IR 3 55 LAFERF TR 45 SRAR IR0 SR, R AF
PR PR AR = i DR T AT A bl AR e
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T, Bl e AR A M 7 AT 2 MR 22 B 7= H A 0
Wilcox RYBTFERMT, 547 BREL S AIAR L, T8 FE AR R
TR ARAH I R 7 ST AR TG BRI 5t A B Ay PR e >
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B GREN, SR A BT B 05 A FR Y A b b o
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