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Table’l Grouping for 23 representative cultivars

A A & W & W
Groups Cultivars in each group
A
50— 60 4F/X A ER BARTHRR. XK. F4+ER
1950—1960
B .
60—70 448 NEd EExXIT EX 8. 815 . XFE5F
1960-—-1870
C
70— 80 G4 HH I KES S RENBLIS . BT45 K4
1970—1980
D BRESE PR 2L BECE.RI7S . BHLIE . X35 B
80— 90 4E{L
1980— 1990 1745

(R EAERR

1992 SR REI Y 23 A& AT — 7 K S0 & R VLHES & IS E R B
FIRE, £ FWE S AL B AW TR 7B G SMV FivE B B K SR ER 10
BEERE . B O B RN ERGE SN RN R =
IR DR FER, e BRI, R BRLEL L E L IR B3R B TR R Y
KESHER, 1993 EHT AR . KA IR AHES SRR &, DX 5m 5
1. 5m 4788 50cm BREE 7 —8cm, @R B 1. 7—1. 8 J5 bk, A2 W1 IE) 1A 8 B 38 P9 2% FME R 9
LR, BURARSAE P A —4TH 10 bR R, H QWU T T . R R RS S 5
X B S NEL T B TFRFAEZE LS RFTH NG,

(S EARIEFEHSERE

B R R RSN B b R S V4 5 B G DT ST B R4 W AT I
BAAREREER 208, BEEHRMER AR ERE . EARTR(X)=N(%)X6. 25, J§Ii&

C BRATEENE EWASROO=BHTFE-HLERAE)/HEHTEX100,

(B Gt 5k &
R R T AR P MR EZ B ANRFMITE, BH
SHTR RS R E ) NCSS— T RIS itk i R 51T,
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Table 2 Genetic improvements for main characters in different periods

s 5 = 2w oz 5 5 E 2y 2
B z 73
1 B o B R
# a =& % ® = »x = 5 £ % L
n X
Yield Pods Pods Pods
v Plant Stem . . Pods
Location Groups Yield pet height thick Nodes Dran- on . w“r,. with per
(kg) plant (em) (mm) ches main 1,2 3.4 iant
(g) ™ mm stem seeds seeds P
A 70. 95 10. 9 69. 0 4.8 16. 8 3.7 28. 4 40.8 7.3 50. 2
B B 120. 6 13.1 80.2 5.2 17.7 3.7 33.3 29.5 14.6 52.5
Changping C 133.3  15.6 76.9 53 15.8 2.9 30.8 25. 4 17. 4 42.1
D 160. 1 15. 8 71.2 5.5 15.2 2.0 28.7 18.7 17.5 36.2
A 121. 4 18. 4 90.2 5.4 15.9 4.7 26. 8 64.7 12.3 76.9
=M™ B 147. 8 20.7 97.8 5.4 15.3 5.4 25.7 57.7 17.9 75. 8
Anyang C 165.5 21. 6 90.7 5.7 16.5 4.3 32.0 42.0 20. 8 65. 1
D 181.9 . 24.9 88.8. 5.9 15.6 3.6 36.5 40.1 24.1 62.7
&
e ¥ i B’ = ® g 3}
5 o B e B % E m 3 g
/4 od ¢4 2 ¢
Seeds Pods Pods 100- Growth Protein !
. X Seeds seeds ., . con-
Location ~ Groups per ratio per pod per weight period Lodging  content tent
[) 0.7
plant (%) node (8 (D.) %) ) 3
A 99. 8 57.3 2.0 1.7 12.7 95. 4 1.6 42.0 15.9
ay B 104.7 65.1 2.1 1.8 14.1 100.3 1.8 43.0 15.6
Changping C 93.5 75.0 2.3 2.0 15. 4 99. 4 1.2 42.3 15.8
D 86. 0 79.6 2. 4 1.8 17.9 95. 4 1.0 42. 4 17.5
A 149.0 33. 4 1.9 1.7 15.1 92.2 4.2 41.5 17.0
Edis] B 153.7 35. 4 2.0 1.? 16. 8 95.2 v 4.2 41.6 16.9
Anyang C 144.7 50.9 2.2 2.0 19.1 95. 6 2.4 41.0 18.0
D 145. 8 56.6 2.2 2.3 20.9 93.7 1.8 41. 4 18.5

LERREIGERHE WA R EF, ERRMEKESKGT BAMRML AL
SEIMPE 52.7%,C 41 LK B 4137 10. 6% ,D ALK C A4 20. 1%, FHH4FHE 2.5
EhH. ERRBRESKGTRRRL AEEL, = RABREHBN 9.9-21. 7%, 80—
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90 FREFRABFTHL S50 FRRF A ™ 49. 8%, BRI BATM SR 60— 80 F£ER,
BN RS ,

2. — TN, = N EME, SIRERRE . WS R S IR BT
WK 1.99,2.05,2. 32 1 2. 38,90 FEFRERBFH S0 EREF=HR/FPFHBEELT
0.39 %, PUANB—. R34 B4 40. 83.37. 45,25. 47 1 17. 44, = PUR ¥4 9 R
7.24,14. 54.17. 39 A1 17. 48, EH R =R FE14 DNOR BE K, "R FERAWE K.

SEZERIIME, BINYE L HHRE., IR B FT IR ELTH SR
25.67,26. 83,32. 01 1 36. 51, A 3EH N 76. 91.86. 79.65. 08 1 62. 71,3t 4 33. 4%,
35.4%.50.9%#1 58. 8%, LH 70 FXSH MM FEZEIEL A B3hn, LKW B L,
FHBEREHERG. 800 FREFRBHEH R DML, EZIEHIHE T 10. 84
L BEBLT 14240, FEHRET 24.1%.

4. S B RO AT RO, PUEHR B 0 H95R LA B TR A N 0, PN B R TR A 2 B3
43503 3.68,3.70,2. 92 1 2. 04,2404 524 4. 81mm. 5. 20mm . 5. 30mm F1 5. 45mm , {5
RESHIHM 1. 60.1.83.1. 20 1 1. 0,80—90 EXF 5 50 F R FALL , DB T
164 A, AT T 0. 64mm, BT LA, B FRAYTLMEIGE 1 90 B I8 3R . U A RA S R B R B E 2
R H1H 4.20.4. 17.2. 40 F1 1. 83, R EZW . S HE ZH BRE=ZMERER X
st . '

SRR K, BA B, Rt IR . T RLE R, AN S B4 5
15. 11g.16. 81g,19. 12g it 21. 47g (IR &) , FiL H AL & Fb Lo 3 07 5% Fp &k H £ 6. 368,
HRERRRNESREHAERRBENER ERREBBEBIS AR MR T R toE
BB DU 5 R bR 2R 4} 2% 18, 38g,20. 74g. 21. 60g F124. 85g,80—90 4F
REFE 50 ERDFEELL, BB EMINT 4.65—6. 47, BN EHRARAT =R

- BRBEERRE.

6. BB TR VR E A FYMFHERZANIMDLRENEMEREBY . 6080 4F
R F5 50 FR[MALL, R, VRO L MK RRMER. 5 0 FRHF
A% it T AR L » 397 0 P R G LR, A SR, W K A LR SR AT L B A UK L B 3t D R
R FORE ETR B KAKT R 80 ERLURAF KPS ENKTFAE
KRR B e AR TR B & T IR MBI 6E S AU RIEF= RAIR A

T.EWFERY HWELEE . ALHAINRBERE L 00 0 R May S8
RH 4.55.4.23,2.29 1 1. 92, FWHRH M N 1.69.1.67.2.02 #1 2. 34, ;55 5
MO RFAEN, EHEST 2.63 40, FHEHEL 0.65 4, LRZMEREBFABER
AEREHELER . BEXERELAIRRAIABEL EETHEALHE., '

LAEM RN EORIBTAFKR. AL ERERELTRAN
16.98%.16.93%.,18.22%.18. 35% , ZEE T & M 15.92%.15.55%.15. 77% .17. 49%,
90 FRTRAHAG R A RAMEBHN B, 50 FRAMBET 1.37-1.57%.,
HEZT . ZORSBRERZSUGH. UARBSHAERRE AN 41. 49%.41. 61%.
41. 00501 41.35% , ZE B AW 42. 01%.,42. 98% .42. 30% #1 42. 40% ., BT EH, Kk
EMMERRMAHENSRAEORA AR LHANEHSRETBFA.MEF



13 B CE A BT 0 XK T TR A B 5

ANEARSESTLHA BREMKRAEARSBRNHBEUHABHE, BHZFFLH
T—REEEEOSLM, B E 6 2(45.48%) . KT 4 5(45.64%) 1% 30(44. 0%)
%.

(DDFEERSHRIBXFIREI 7

LAERAT PREFEHEREMEXIFTRY ARG E &R, W . 53R
B EEZRR. SVRYEZ O FHEASERE~REBEFRXRBFEMX, X
A4 HH 0.5912.0. 5405.0. 5289,0. 5147,0. 5047, 0. 5025, 0. 4353, 0. 4203 (FfH) , &
FHZ2H. EETHESHERSFRABIEMR, MHXRHEDH N 0. 2514, 0. 3887,
0. 3015, Bk A BB B RS- BRMAXERK AR A HEL EORSR . —.
TRESESERERMELE HEERS R A —0. 1660, —0. 1854, —0. 2679, —0. 3539, {7
RESFRERBERMEL HXERN—0.6104, AIBEEP.SHELS . LR
R K ERES . ZH. NS EFHRK AMRIERARTF BB FREN
B, AN EREER IS, NEEXM ERERER EFRS5EHSRERBEFIEM
(. 5FARSBREFHEX . Er-EEOHETE. U X EES R 3N
BOOERE,BERGIEIRE ) B A G LB RE T BIFRN ENEERSEARS R
FRHEEREY GraEZnRHiEFRTEMCER 3.

%3 EEHRSTREROHEX
Table 3 Correlation analysis between yield and other character

. - B % % x = m -
# B 2 KB g
A B L3 o 4 74 . ¥ % -
#u 74
Stem . o
. Plant N Pods on Pods Pods
Location Y i T heignt thick Nodes  bran- main with 1.2 with 3.4 o0
p & (cm) stem seeds seeds perp
(mm)
8¥ .
0.72%* 0.28 0.29 0.23 —0.26 0. 06 —0. 43 0. 56+ —0. 24
Changping )
=M
0.59** —0.10 0.39 0.30 —0.17 0.50" —0.35 0. 44" —0.19
Anyang
&
B 3 i " 5 ® S| L4
" A H 24 ¥ # 2 P & &
¢ E o 4 B
Pod Growth Protein QOil
Location S;:::: per ratio i:ds per :z:: per ‘lﬂ(i?—:::cd period Lodging content content
P %) BYME  (D.) (%) %)
a%F
-0.06 0.51° 0. 47~ 0. 43 0. 45° 0. 41 —0.55° —0.29 0.66°*
Changping
4]
0. 07 0.53" " 0.51° 0. 50" 0.42° 0..25 —0.61"* —0.27 0.54"° "
Anyang

HEn=23.10.05=0. 413.r0. 01=0.526, » RRMXBH. » » RRHLRDHE

Note; # Denotes highly significant correlation. # # Denotes significant cortelation
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2. A 24 MERREMT MBF . ZHZMEA 23 @ 24 MEERR
HTTRESFTCQIMERFAF 2 9), R AFH 21 SHAMHIHTERGE. &
o RHERRE 5. FRLHF 24 MERVHETI TR 6. AREV . F-RKEHHERS
RETHARNES ZTEH.THEE AERV EXR— DHED = WXL 5§
UL FRHEH. AXVER L. ERRTEENE FEUERKERATG KL
REBZARGNEERAETHEYS VRS R EK UEEH R LS 53
BEMGTHREEL A FYERE . FERARE. TR, RTEEREOR D &
., FEREHNFIESAETHRRERE AFVRE . SRER. EORSTES.ENS
BRSO EIR B SFIEEHER, R T EENIBOFRRAUMK>RE
Ha#. FOXGHNTIERAETHEHRER . 2BHE A FHKR . EXE- . 2HES,
ENER SEEMIEEE AELE TERK SN PS FEH D BRI ES.

AR, R TaBRE /M BB BEOMAF. F-RMEZRGEFEE LR 70
-0 FRAEFENAMARRLE, B W& B . NS S SUERE R,
BENPL BENESN. LT B RMBENRKFEE L 5070 FR 4> LN A
REGW CHBER ATPR OEBES NERHE TRER.ZORSTRE . G320
MY M AN BENE. BRIEARESMR KGR FHEH T A
HEZR ERBART KENSRBEEN SR ASENZBNERIRUAR™
BIES . RER. SENIES A FNBENRIEUERRINEYS . FRkRy,. &#
AREHHETHAER HEFEMREZXZFEREXAMKARRITERS
RAR K FEE T REE T E SR ER RS —B BWE — RO AFRAR.

R4 BEHPLASEREHLEHRE

Table 4 Percentage of variation for every kind of grouping

ERETERD
b2 % Percentage of variation HsovEEETE
Grouping ’ Compare with percentage 50
. 8 ¥ Changping - %M Anyang

1 100. 0 100.0 ' *x
2 73.02 70.19 *x
3 60. 30 58. 48 *
] 51.33 49.28 bihis

5 43. 35 45. 43 h
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Table 5 Grouping of 23 representativé cultivars through cluster analysis

R 28 Grouping 8 - Changping % B Anyang

H—% A T TR T TR PR PER

I8 RKH#S . KI 45 . BL 15 ¥ _
g . 9B . BE6
I SRt F48 5 95.HE6 8
| BHAB T PAER KRG 7TE.FEY EEAE. T F4ER RIS HRE7
1 . N&5. ka8 B.NEFE. K22 . BHI7E
B=K :
' AR TR +ER . EAR.FHAR
Eg EX 2215 BMHIS FEREHL BE23.8F18.58H 135 K# S5 G.E
] TE BExXE.X¥5%

MESTHR

(=) EBRESHERBER M SHHE IR

23 MR EBR TR IR, B KM IR R 5 FELE R B AR
fE L ZEF RN AR FIRY AR S SR N & S AR E A BOR D BT R
) (R BB MR PRI K B PR R R R S R B RO X A E LKA
ERE=MERBAEMEREE BARSE RO MEROUGERHE . H A, §3
B ENRBEEMR~ CHERSHN S RIS, F XN BNESHT
St AR R A SV SEHON I, T H B A RHE S E TR A Z AWK, 60—70 ERF MG
Fl 50 ERAKRK S FHIM 80,90 ERE RS HAM L ETHER KT T EMK, B
¥ XEMERTRMAFBRUAGEEAR, AEEAFHUEN AT RO®REEY,
TR AR R RAUE R REN AR SRS ARENEF =], HHEF 7
BAOMIMEHAR . T ESHHETHIRK(96—103 F) PRI (86—100cm) , ({2
FEROE FLEIRE SR E NIRRT BB LS . 58 0 MR HIE R RE R
HEARSREAVIBRA AURTHT LR ARARH WHFE S FH 25,
BE 25 BE 25% S0 SEELNTETLELE R, UL ik
HUR K T H R E AR RIS\ R R MR L BT AR KRR SRR
SN ERE. S HUH R LA SRR SR A RS IR E
BIEMA EZEME SRPS FRREHE . TR TEREERRA LR R R R
BA G R APIE X AR LIS T E R AR MR EZ A ENAF,
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Table 6 Averange values of 24 chatacters for every group by cluster analysis
8 F Changping % [ Anyang
AR Characters Bk IR BT N F—X FH PSR WK
I 1 | N 1 1 | N

7= Yield (kg) 146.1 117.4 81.1 118.2 194.9 156.6 167.3 125.8
BB H Yield per plant(g) 15.9 10.9 1.5 13.5 27.3 19.5 24.6 18.0
£k B Plant height (cm) 77.9 71.6 66.7 853 958 85.4 100.9 93.2
9 Stem thick ness(mm) 5.3 5.2 43 5.2 6.1 5.7 5.7 5.1
# ¥ Nodes 16.5 149 16.6 182 17.1 15.7 16.0 14.9
4 # ¥ Branches 2.5 2.2 3.5 5.0 3.8 4.4 5.7 5.6
EZ ¥ Pods on main stem 29.6 29.5 18.} 366 357 381 284 183
— W FEH Pods with 1-seed 4.4 6.1 6.8 12.8 8.8 17.2 153 16.6
TR M Pods with 2-seeds 14.4 207 223  40.6 23.6 341 588  36.9
- ZER¥EY Pods with 3-seeds 6.3 10.3 5.2 143 233 - 151 18.2 15.2

P 3 JEFL Pods with 4-seeds 1.9 0.3 0 0.1 50- L5 0.5 0

S 3P Pods per plant 38.2 365 39.3 68.4 61.0 67.8 945 68.4

S W Seeds per plant 92.8 76.8 76.9 131.1 1455 1358 193.7 136.4
K Pods ratio( %) 75.8 8.9 452 53.9 59.5 56.6 30.1 27.2
B IR YL Secds per pod 2.4 2.1 1.9 1.9 2.4 2.0 2.1 2.0
#5 W %M Pods per node 1.8 2.0 11 21 2.2 2.4 1.8 1.2
AR 100-sceds weight(g) 1723 145  13.0 121 21.8 185 149  17.0
4% W Growth perid(D. ) 100 94 92.5 102 97.2 90.5 96,3  95.6
SR Lodging 1.1 1 1 26 22 24 43 42
T/ AR & & Protein content (%) 42.7 10.3 44.9 43.1 41.0 40.9 41. 4 42.2
BN5A 1 Oif content (%) 6.4 177 150 146 187 181 175  16.7
44 W B Height with pods(em) 15. 4 9.7 14.6 107 6.3 4.7 3.1 3.2
M I Pods with nothing 1.2 1.5 1.7 3.7 1.2 3.5 4.1 4.0
¥ [@]4< B Node length(mm) 5.0 5.0 4.3 5.1 5.8 5.7 6.7 6.8

OO HREXSERER .

HEMTRE, AN E ISR EH FERY. SRR SV ERSHRE™
BBEEMHL, S ONEN ERNE AT SHSHERS=RAB ML, Matie®
5= MuEN SENN . SVERH S XN KL EAEHX WEL5= .08
EBEELEHX ARESER . RAME. KU ERATURBRYENTHET SN
IOERRS = PORSER . M ER R R TSR, LR IE R R
PO E 3N S NSRRI A RS R R R REAX, ERE R
R TR &R, ZORSREETH. SHPFERERE, SERESHIERE
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GENETIC IMPROVEMENT OF MAIN CHARACTERS OF
SOYBEAN CULTIVARS IN THE HUANG-HUAI-HAI VALLEY

Ye Xinguo Wang Lianzheng Liu Guogiang
(Chinese Academy of Agricultural Sciences, Beijing 100081)
Abstract

Evolution tendency of soybean was studied by using 23 representative varieties in Huang-
Huai-Hai plain planted from 1950 to 1990. The analysis of correlation, and cluster for main
characters were carried out. Results revealed that seed yield, 100-seed weight, seed number per
pod, pod number per node, pod ratio, pod number on main stem, oil content and seed weight per
plant tended to increase obviously,and stem thick was and height with pods tended to increase
slightly , but lodging and branches number tended to decrease distinctly. Changé of plant height,
nod number on main stem and growth period seemed to be like va parabola. However, protein
content was not improved remarkably. Significant correlation or highly significant correlation ex-
isted bet\:veen seed yield and other main charaters. Finally, 23 cultivars were divided into four
groups by cluster analysis, related to characters, releasing years, geographical divergence and re-
lationships of these cultivars. '

Key words Soybean cultivars; Genetic improvement; Correlation; Huang—Huai—Hai
Valley |



