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Abstract: In this paper, 23 587 cultivated soybeans were analyzed by using agronomic characteristics in order to
find out optimal sampling strategy and sample size for developing soybean core collection in China. The 20 sampling
strategies were used, 18 of them consisted of 3 stratifications, 3 determinations of sampling number and 2 selections of in-
dividuals methods, and the rest 2 were checks. The criteria against whole collection include variety classification, coinci-
dence of 14 characters, mean of 5 quantitative characters, variance of genetic diversity, mean of variety distance. The
results indicated that variety classification was better than methods of one or two stratifications, the proportional sample
determination was better than methods of square root or genetic diversity, and clustering selection of sample was better
than random selection. Therefore, method 15 would be optimal strategy for developing primary Chinese soybean core col-
lection . By using this method, various samples with different proportions of whole collection were compared for mean vani-

ety distance, and the sample size of 9% were taken as the best proportion for construction primary core collection because
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it could keep the variation with the least varieties.

Key wards: China; Sovbean; Core collection; Sampling methods
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Table I Coden designed for quantative traits in soybean
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#H iR Character

M{E Coden of quaniative traits

-3 Planting type

ﬁ=19!=21ﬁ=3 SPﬁTlE,=lg Summﬂ=21 AHHH“TI:.}

e Seed cogt color H=1,%=2,B =38 =4, W =5 Yellow=1, Green=2, Black =3, Brown = 4, Bicolor=5

ot & Cotyledon color  # =1,% =2 Yellew=1, Green=2
B 8, Hilum color
1 Seed shape
£ ¥E  Growth habit
Z¥EIM Podding habit
HEH  Pubesence color EE =1 HE=2 Grey=1, Brown=2
#e Flower color Hi#E=1,%%=2 White=1, Purple=2
it g Leaf shape

Bl R =2,8=3,F8=4,K=51%=6B=7 Yelow=1, Light brown=2, Brown=3, Dark brown =4, Gray =5, Blue = 6, Black=7
B =1, =2 B0 =3, Rl =4, KB =5, 8 =6 Round=1, Oblate=2, Ellipse =3, Flat-ellipse = 4, Long-ellipse =5, Kindey =6
BEv=1,%H=3,%%=58%=7 Erect=1, Sem-erect =3, Semi-trail =5, Trail = 7

HEW=3, EHBE=5KM =7 Determinate =3, Semi-detenminate =5, Indetenuinate = 7

BH =1, 80 =2, =3, =4 Lanceolate=1, Ellipse = 2, Ovate =3, Round = 4
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H’ = - 2)P; In P;;

Var(H') = [ 2 (Pln P,)* = (X P,InP,)* ]/N + (n-
1)/(2x NxN) (3)

t=(H',-H,)/[Var(H’|) + Var(H’,) ]'*;

m=[Var(H" ) + Var(H",) ]*/[ Var’(H’,)/N, +
Varr(H',)/N, ]
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BAKK65.7% ~89.8 %, U 7T MR FEHEREA
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%, M A TEE 0 BN RRERIERR . X
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98.1% , AARERXNFEE N 8.6%,
2.2.3 AABRBEFESERBEZEETE0N
AR ESEERBEERBTEZHRRTRKRE
= EREBE. BEBLMENTESR KRR
MAXMAERESEWRE BT E, ARBNE HE
Fo. FEIAUNNEABRHARBERT HEFEES 1
fGHWAFESMFE R e RERZE.
X AMGENERFSTHMNA 1L,1,2 718, RS
ERABERRBERAT BXEBRG THILERS
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Tahel 2 The methods used to construct 20 primary core collections
2 Stratification X .
s p R 5P Ciar= ey R R
Method Strategy First grade Secand grade Third grade sampling number individuals size
1 REHL o - - Ik R Hl 3773
Random Ratio method Random
2 45} 12 BEK - - b B e 518 3770
Stratification Cultivation Tegion Ratio method Random
3 4 A I R - - H B 3 %X 3770
Stratification Cultivation region Retio method Cluster
4 & BEE - ~ FHRE AL 3774
Stratification Cultivation Tegion Sepuare root method Random
5 TE B R - - R B 3774
Stratification Cultivation Tegion Square reot method Cluster
6 512 RIEX - - FREHEEGE B B 3811
Stratification Cultivation region Polymorphie index method Random
7 o 1R R X - - EZHHENE % 3811
Stratification Cultivation region Polymorphic index method Cluster
8 ol = B Y - = [ £ 3750
Stratification Culrivation region Province Ratio method Random
9 4B X =) - EL B 3% ;%K 3750
Stratification Cultivation region Province Ratio method Cluster
10 rid= B % ) - FHR% i Bt 1764
Stratification Cultivation region Province Square oot method Random
11 =] RIEE ) - 5 ik L 3760
Stratification Cultivation region Province Square root method Cluster
12 4R RIRX & - £ RN BE L 3786
Stratification Cultivation region Province Polymorphic index method Random
13 nR RIER & - EREHETE ¥ & 3786
Stratification Cultivation region Province Polymorphic index method Cluster
14 7 BIER & Fp B PER b 1) RE AL 3769
Stratification Cultivation region  Planting type Characters Ratio method Random
15 5B A S AR B % W% 3769
Stratification Cultivation region  Planting type Characters Ratio method Cluster
16 g B X B F R HER B¥ kit Rl 3748
Stratification Cultivation region  Planting type Characters Square root method Random
17 TB A X . F o R B ¥k B % 3718
Stratification Cultivation region  Planting rype Characters Square oot method Cluster
18 i X #p N 28 ERFEREE FEHL 3761
Stratification Cultivation region  Flanting type Charactere  Polymorphic index method Random
19 il B i 2 R 8 & FE LR Bk 2% 3761
Stratification Cultivation region  Planting type Characters  Polymorphic index method Cluster
20 ol BIERE gk vEAR BY b B AT 3810
Stratification Cultivation region Planting type Characters Ratio method Antificial

%3 DRADVEBELREFEFORGIASMERSBESLXYTIR
Table 3 Numbers of variety classification and percentage of the total collection in 20 methods of primary core collections in soybean

43 Variety classification

G fkrdE  Variety classification

iﬁ"d Total number Total (c;:l;cﬁnn ﬁ#ai ﬁﬂﬁo& Tatal number Total (c%ll;c ton ﬁiﬁ
I n 75.7 12 11 428 87.3 4
‘2 M 75.9 1 12 386 8.7 9
3 416 24.9 5 13 415 84.7 6
4 401 Bl.4 7 14 490 100 ]
] 440 89.8 2 15 490 100 1
6 347 70.8 13 16 490 100 1
7 322 65.7 14 17 490 100 1
8 375 86.5 10 18 490 100 1
9 84.5 5 19 490 100 1

10 _ 3B9A ) 30s¢ 79.4 8 20 429 87.6 3

VBB ERARE REES A B K HEFF

Ranking from small to large hased on the classification number from high to low percentage of the total collection
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Table 4 The mean value of variety distances (MVDD)for 20 methods

X 5 P EET SRR BB S S HE
(£5. ATUER FEITHEEAEESGF, E
WoRHTTE: 15 F 14, BIRCATHE 3.16 i 19, MiJTik
8 Al 12 MATRMERE XTI 1 #7120 ¥ EERAFE
RS, oA HTESE 11 ALFEE 7 .

R A REF & RN AR 4B B E B R
MEEELRITEES . LB 3 TR
H R R bk R B, X 8 A R 3R M B
WERBA=ZRBEMEIR) > —BEEFEER)> =
BEEFE+ ), ERFREEESBHEFES
B EZEE(RMHE) > CER(BBER + ) > —
BEEEX), W3 HEERBRE BT EER
REME, EHTAMBEREHE > T HFBRE > F&
MR, SaBEMBERARN, L8 2 Kk
B, E3MAFATEEMIMAREARHE
o B RIAREREEN DK TR TR
ik 8

R 5 M EFRSEEN, T 15 BMEE.L
HEURTFH L. BALMBEFESRE, FiE 17
HEZEA 1L, 53k 15 FE7ESR 2 o WX 2 B ik gt
TARIRE LS, 2 A FEREA N EE RS LOR
b GFEFEE TR, SBRERAETRE S &
FESBERZEM; SRERRER OB, BFT
BIEEN 2 EAas, BEHERS S KM%
mH, SR EHERESBHRER. RN, HERELAM
16%ME 7% M8 D, FiE 17 85 R OR 5 B8 2w
LRFFE IS, XRHFNMERENLJIAFTEZH
MRS A, Bk, AR ISHEZORR
L BETE R DR R SRR S R R R RIE .

2.3 FERERNLE

FAe: 15 WERE.OF B, BB FIM 10%
E 7w, AR FEBERERBERMSK. ik, #EX
2B LB P E L T 2 M ERER He ] 9.209%
8.86% , i RHEHBFFFHEEZH H6.007

. =
p BBy o SEE oms Jaw SRR ar ) am SARE #w
Method MVDD Rank Method MVYDD Rank Method MVDD Rank Method MVDD Rank
1 5.97 10 6 6.11 3 i1 5.95 12 16 6.13 2
2 5.91 15 7 6.05 5 12 J.96 11 17 6.17 1
3 6.1 6 [ 5.92 14 13 6.08 4 1% 5.93 13
4 3. 6 ( 9 6.02 7 14 5.96 11 19 6. 00 9
5 6.0. 8 | 10 5.89 17 15 6.01 8 20 605 5
) AR B 571 ¥

Ranking from large to small based an mean veriety distance
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Table 5 Comprehensive rank of different criteria for 20 methods in soybean

M’Ethcxl ‘Tanet}r Cﬂlnﬂldence chmr distﬂﬂﬂﬂ divemit}' index Tutal Rank
1 12 2 1 10 11 71 11
2 11 2 1 15 13 87 14
3 5 2 8 6 3 30 4
4 7 2 4 16 12 87 14
5 2 2 & 8 1 51 5
6 13 2 3 3 16 80 13
7 14 1 5 5 3 74 12
8 10 3 1 14 15 %0 15
9 5 2 7 7 6 55 6

10 8 2 8 17 S ' 87 14

11 4 1 9 12 2 64 9

12 9 2 4 11 17 91 16

13 6 2 6 4 14 68 10

14 1 1 1 11 10 49 3

15 1 1 3 8 8 45 2

16 1 1 3 2 14 50 4

17 1 1 3 1 4 30 1

18 1 1 pA 13 10 60 8

19 1 1 4 9 50 4

20 3 2 8 5 7 57 7

Vi 38 B T HE B RSB
Ranking from low to large based on the total number
F6 BRAZRIS(BREFER)FAERELFANESSHEEN
Table 6 Mean value of variety distance for different samples based on method 15

F& AL SE-R R - By & #hBE W

No. Number of variety Total collection{ % ) Mean of variety distance

1 3 741 15.86 6.01

2 3 064 12.99 6.01

3 2397 10.16 6.00

4 2170 ¢.20 6.00

5 2 047 8.68 5.98

6 1 944 7.33 5.95

7 1 728 4.67 , 5.96

8 1102 3.13 5.97

9 738 0.82 6.02 -

5.98, LEEEARRMELLAIEE, BEFRFELAMN
15.86% T F3) 3.83% , FH M MER —-E2 T K&
#OEER0.82%0 , FHYRMAERXAREER, B
it 6.00 MiAEI@A, B, EERMENEZLLOFE
FIBEE L % 9.2 %, SEETHE RSB/ R 2 170 47,

3 iTig
3.1 KEHRHKE
A A R s X EL B 60 4 B 7 5, 90 ol

FRA MRS B E EF THRRMET., 54
1943 £, E g VRE T LA A EE" S5

PR B2 ERTREYA Y S KK, AEEEKX

IR EAAXGLAAK, BEHRAXEX , KIEXERH
RKEWERR , A REMNRGTEREETEM. B
BB, NREEmEskE P E AT RIEREH 4 mL
FTHEEXD . RERE _FRERXMEFEERE
K, FRFH. XERBEXUSEmMBE LRI IM
MR MK BFOEASR 3N EESBRAFEER
AEEVINXAR. B, EAEBIBE KR EE LR
HELEEEMTEEEREXIRERR. 5K
THHBZORRFAEEN IR SESEER
ALY
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WEEL T IEERAERE, BA EEESHFH,
hi s 17T BN A IEFIENE 15 Zal, BH— A,
H_ERMNEAFRELAQETENT L A3,
MEEHSMEREFERR oMV EERET
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AR H R MAER KM R AT, MR
MG E MR T 2R KA &M, HILZ
T, #% b ) 1k B T BE 72 48 W b R 49 [R) B B2 47 b AR
AN TEHER, AM AEMREERRELE
BB 17T URBSFSERRIHER N, B
KEBBAEAN TR RN PEFEEHITER,
AIAEBMIR T SR EEER. ZHERER
A E(2,4,6,7,8 MEMEEAER KW
A AR EREMA
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