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Construction of Primary Core Collection of Common Bean( Phaseolus
vulgaris L. ) Based on Agronomic Traits in Shanxi Province
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(Institute of Crop Germplasm Resources ,Shanxi Academy of Agricultural Sciences/Key Laboratory of Crop Gene Resources
and Germplasm Enhancement on Loess Plateau ,Ministry of Agriculture/Shanxi Key Laboratory of
Genetic Resources and Genetic Improvement of Minor Crops, Taiyuan 030031 )

Abstract ; Based on 14 agronomic traits,the information of 663 germplasm resources of common bean stored in
Shanxi Gene Bank were used to construct the primary core collections. In this paper,the different combinations of
grouping rules,sampling proportion and total sampling amount were compared. As a result,the combination of geo-
graphical origins , proportions of square root and 20 percent of total sampling amount was used. Meanwhile , the germ-
plasm resources including extreme characters were selected and eventually 152 common beans were confirmed as the
primary core collections of Shanxi germplasm resources of common bean. By means of the diversity analysis, compar-
ison of means, extreme value,variable amplitude and standard deviation of quantitative traits, difference analysis of
character diversity,as well as chi-square test of total distribution between total germplasm resources and primary
core collections, the result showed that 152 common beans could represent the total common beans of Shanxi Gene
Bank and be used as the preferential studying objects of evaluation,improvement and usage.
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Table 1 Value assignment for quality traits in common bean

eSS

Classified types

T AL

Value assignment

AR A Sh=1 Hwv=2 FE4=3

PR F=1 #&4=2 ®RE=3 %£=4 £4=5 KE¥-=6

Z53E )M TR =1 AR =2

3 wWH=1 #®=2 =3 HH=4 HHL=5 %=6 #=7 HEiK=8

R =1 %4=2 #W=3 W=4 MR=5 =6 WE=7 HEK=8 H=9 =10
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Table 2 Rank sorting contrast of different index in five to-

tal sampling amount

SMATR

, L wmR AN Bk FRA
RS ES EREE A ‘
v e R ORE R RER
otal R =
! HE EE Rank of (%)
sampling cv 1 VPV
Dmax Dmin average ~ RPR
amount
5 5 5 5 5 5 5.0 81.1
10 2.5 4 4 4 4 3.7 89.6
15 1 3 3 3 3 2.6 92.5
20 2.5 2 1 2 2 1.9 94.0
25 4 1 2 1 1 1.8 95.1

R PEAU N GBS ) | 3 W% S AR BURE 12t 8 1 190 BR% O R B 2K
iR A, TR

A lower value of rank sorting means that the primary core collections de-
cided by the total sampling amount can represent the totals more suitably,

the same as below
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Table 3 Rank sorting contrast of different index in five grouping principles
el AR ERRE SRS RORERREZE  RAORAERE RAUME BRRF-1
Classified types RPR cv I Dmax Dmin VPV Rank of average
AR AIE—ER 5 5 1 5 5 1 3.7
ward’s K 3.5 4 3 1 2 3 2.8
gl £ X K 1 1 4 3.5 4 4 2.9
Hi ORI 2 2 2 2 3 2 2.2
il 3.5 3 5 3.5 1 5 3.5
ORRIEZR AR RHIX
* :Represent different country, province and district.
F4 5 ANEANBFELL G SERERHEEF LR
Table 4 Rank sorting contrast of different index in five sampling proportions within group
el REREIL  BRAN MRS BIGRERZE  RNRERZE R RT3
Classified types RPR cv I Dmax Dmin VPV Rank of average
iy 4. L 151 4 5 4 5 2.5 4 4.1
ZHEME L) 5 1.5 1 2 5 1 2.6
X L A1 3 1.5 2 4 4 2 2.8
SEITRR L A1 1 3 3 1 2.5 3 2.3
BEBLIRURE 2 4 5 3 1 5 3.3
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Table 5 Catalogue of germplasm number and national unified number of primary core collection of common bean in Shanxi

province
i 25 EG T || RS LHEG %S || MRS LHEG %S || MRS LG — %5
Germplasm National unified || Germplasm National unified || Germplasm National unified || Germplasm National unified
number number number number number number number number
Cl F0001384 €39 F0000038 C77 F0001156 Cl115 F0001980
C2 F0001636 C40 F0000075 C78 F0001182 Cl116 F0001984
c3 F0001390 41 FO000069 C79 F0001190 C117 FO001985
C4 F0001428 C42 F0000012 C80 F0001192 C118 F0002045
C5 F0001633 C43 F0000014 C81 F0001203 C119 F0002057
C6 F0001377 C44 F0001520 C82 F0001231 C120 F0002059
Cc7 F0001641 45 F0001610 C83 F0001233 Cl121 F0002078
C8 F0001487 C46 F0001616 C84 F0001252 C122 F0002079
C9 F0001486 C47 FO001553 C85 F0001269 Cl123 F0002093
C10 F0001644 C48 F0000081 C86 F0001271 C124 F0002207
Cl11 F0001693 C49 F0001331 C87 F0001277 C125 F0002223
C12 F0001558 G50 F0001346 C88 F0001289 C126 F0002226
C13 F0001474 C51 F0001355 C89 F0001300 C127 F0003502
Cl4 F0001707 C52 F0001479 €90 F0001323 C128 F0001318
C15 F0001626 C53 F0001498 91 F0001336 C129 FO001542
C16 F0001369 C54 F0001514 €92 F0001358 C130 FO001567
C17 F0001373 C55 F0001525 C93 FO001364 C131 F0001684
C18 F0001694 C56 F0001528 C94 F0001400 C132 F0001696
C19 F0001345 C57 F0001536 €95 F0001407 C133 F0000099
C20 F0001600 C58 F0001592 €96 F0001445 Cl134 FO001145
C21 F0001472 C59 F0001667 C97 F0001540 C135 F0001184
€22 F0001676 C60 F0002221 €98 F0001571 C136 F0001193
C23 F0001293 C61 F0002228 C99 FO001580 C137 FO000078
C24 F0002206 C62 F0000062 C100 F0001666 C138 F0002230
C25 F0001688 C63 FO000076 C101 F0001703 C139 FO001116
C26 F0001301 Co4 F0000085 C102 FO001715 C140 F0001122
Cc27 F0001613 C65 F0000092 C103 F0001721 Cl41 F0001123
C28 F0001512 C66 F0001073 C104 F0001729 C142 F0001127
C29 F0001410 C67 F0001079 C105 F0001733 C143 F0001147
C30 F0001337 C68 F0001080 C106 F0001928 Cl44 F0001149
C31 F0001339 C69 F0001086 C107 F0001929 Cl145 F0001174
C32 F0001574 C70 F0001088 C108 F0001930 C146 F0001458
€33 F0000091 C71 F0001091 C109 F0001931 C147 F0001942
C34 F0001321 C72 F0001097 C110 F0001939 C148 F0001952
C35 F0001304 C73 F0001124 CI11 F0001940 C149 F0002036
C36 F0000019 C74 F0001128 Cl12 F0001943 C150 FO000039
C37 FO000004 C75 F0001129 CI113 F0001947 C151 F0001691
C38 F0000056 C76 F0001151 Cl14 F0001977 C152 F0001956

LEGE—4i 5 0] T E R SRR I ) A

National unified number can be checked in the catalogue of germplasm resources of Chinese food legumes
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Table 6 Contrast of number and diversity index in different origins between primary core collection and totals of common

bean in Shanxi province

Hi R U5 FERYN (B AN L) JI o5 LA (% ) SR LR AR T 2 A
Geographic origin Totals  Primary core collection Proportion Diversity index of totals  Diversity index of primary core colleciton
b L 475 92 19.4 1.397 1.418
rh E BT 175 51 29.1 1.306 1.293
P S 7 5 71.4 0. 877 0. 828
o ] P 1 1 100 0 0
15 5 3 60 0. 747 0. 599
A 663 152 22.9 1.520 1.561
2.3.2 RSV OTHRBEHKRBELER PR BT OREEE . i3k 8 AT, SR FI) A% O Fh B

SRR AZ O B o B IR A Y (E LB RN T ¢
R0 22 5 B B, RS XA I e AR S5 %
VR 22 5Pk WA AZ O R A 10 2R M i K
H12e 7 ATAL, ¢ KA 25 SR AT 2 B Bk i A2 e
PP DR E I E 2 5 B EA (1= -2.267,
p=0.025),HAlh 7 MHARZEF A BE VIO
PSR B PR IR I BRSO R B ARSI = HA (R
PR T AZ OB, AT 488 I 2 ok v A B R 85t A
MR O AP A A BR SRR BVA

xR7 BESMEZZOCMEHEERHELRR
Table 7 Contrast of mean of quantitative traits between

totals and primary core collection

Mg
TP (i I
Il ~ ) ) )
. CF¥E 5 PIH
AR Traits Average of
. Average ¢ value P value
primary core
of totals
collection
AFW() 115 117 -1.107 0.270
R (em) 133.6 155.0 -2.267 0.025*
RS S 3.4 3.3 0.577 0.564
AR IEL 34.0 34.8 -0.313 0.755
PAISRIEL 5.2 5.3 —1.047 0.297
R (g) 46. 8 49.2 -0.655 0.514
F K (em) 10.4 10.1  0.591 0.555
EORLE (g) 29.2 29.1  0.077 0.938

" FR BUA S PAZ O RN BURC PR I 22 538 B B 2K, R IR
* shows that difference is significant between totals and primary core col-

lections at 0. 05 level ,the same as below

2.3.3 RMES5MRZOMHRBEERREERED
FRAEZLLEY  HRAELAIAS R 09 LB RE RS S A% O 5
A SR R S (L e A A v 22 00 S e 1 — 2 8K

(R e AR i/ IME R, 22 25— 350, U IR O FP R L 48
W A v ) ELA W P TR % e B B U e 5 A AS
PEARARE 22 BE K /INAT LA W00 A% O 5 45 1
ARARIE 22X KT B, 33X 18 B ) G O b S 458 =2 A,
R4S Tl 22 18] S Pk o, Mok 22 S I g, X 5%
OB EL AT B /D i E AR R 5 1 AR R 1 ) R A
K,

2.3.4 BE5MRZOHER 14 MERSHEENE
R BIRSYAL ORI 2R R ¢ K
B, BEAS M WE VR A 32 5 B RS VR 43 A Y X 40 T
LR A O S BRI 25 S 0 RS
TR 2 S I 2 B s T AR A o o g At e
T, M9 AL O R A MR AR 5 S
TRAH LA, BRIEEAN AR IR B 22 53 3, LA K >
PEEFE I G SRRIEE PRk S5 K
S INER A oL WY DA S G R = N N 2 =S
FEE, AR BRR AR  IERI R R R
ROl 22 BEPE 4 SR T AR 2 Bk 5 85, 4% 0
RO 2RI B R T B A SRR B H 22 57
& XU — PR A BT AL R T AR AR £
FEYEEE ST,

2.3.5 BEASMHZLHBEREERBESTHH X
WIS RS0 R T A TR BRSO A 1 )
6156 B 8% AT RE 43 A b S5 B SRA% 00 B 5 AR T
—FhE, ZR S SRS A, TH
TN EAZ ORI A R D 5 . R 10 ATAT,
SR AT AZ 0 Tl BT 5 P RS E 43 AT 1) xR 3 25
Tl BRBR R @ R B RN 2 R B E
(P<0.05) fZSH 3% (P <0.01)4h, H4 12 4
PRI 22 AN 3 I, 76 Bk i S 2 ) T
TR S REAPEAR WA 43 A A8 — B H 26 9 mIAT 78
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Table 8 Contrast of extreme value, variable amplitude and standard deviation between totals and primary core collection

W FAZ O FE Primary core collection

JEA Totals

Eji HKRME R/ME W2 bR RKRE &/ME W2 i
Max. Min. Range SD Max Min. Range sD
AFW(D) 160 78 82 18.3 160 78 82 17.2
BRI (em) 390 17 373 116.3 390 17 373 111.9
kAR 30 0.4 29.6 3.0 30 0.4 29.6 2.2
kI 307.5 2 305.5 32.9 307.5 2 305.5 25.6
AR 9.7 2.2 7.5 1.2 9.7 2.2 7.5 1.1
Bk (g) 469. 8 5.3 464.5 45.0 469. 8 5.3 464. 5 35.9
Jét (em) 88.3 3.2 85. 1 6.9 88.3 3.2 85.1 3.9
AR (g) 84.2 11.5 72.7 10.7 84.2 11.5 72.7 9.8
x99 BEEMRZOTER 14 MR EERSHEEERER 10 RESMEZOCMHESERBES B RE

Table 9 Contrast of diversity index of 14 agricultural traits

between totals and primary core collection

k>
;;ﬁﬁ;;‘;ﬁt ik
PR o 2 off Pl
Traits D.1ver51ty of Diversity ¢ value P value
primary core
collection "

ARSI 0. 781 0. 694 1.273  0.204
A= H W 2.045 2.004  0.733  0.464
A 1.448 1.408  0.506 0.613
= 2.019 2.030 -0.192  0.848
AR B 2.108 2,119 -0.209  0.835
ARRIEEL 1.876 1.839  0.561  0.575
BASERIAL 2.080 2.083 -0.055 0.956
iR/ I i 1.914 1.885  0.493  0.622
53]k 0.414 0.362  0.915  0.361
Jetn, 1.216 0.981  2.317 0.021°*
ESS 0.962 0.865  1.269  0.206
f A ) 2.143 2.162 -0.419 0.676
8 0. 848 0.868 -0.275 0.784
TR 1.995 1.986  0.165  0.869

FONVEIR T, A% O M HEPERE (1. 216) &
TR ZFEPERE % (0. 981) A FE 73 A A — 3L,
(HZ RS, TGRSR, I, (A ERR
T N LE B PR, Z5 FRTIA il AR5
J%ﬁiﬂi’] 152 533538 3 S B PR HEA REAB AU 1L 7 4 3
L RIRAY S

Table 10  Chi-square test of total distribution of 14 agricul-
tural traits between totals and primary core col-
lection

PR FH vfH PE
Traits Grade Xz value v value P value
AR 3 2.042 2 0. 360
HF 10 11.137 9 0. 266
e 7 5.746 6 0. 452
e 10 17.879 9 0.037 "
BRI RO 10 7.380 9 0. 598
ARIERL 9 13.292 8 0. 102
FAIERIEL 10 10.452 9 0.315
bR i 9 10. 345 8 0.242
4538 2] Pk 2 1. 064 1 0. 302
¥t 9  20.896 8 0.007 **
Fek 6 10. 802 5 0. 055
poRul 10 7. 149 9 0.622
KLY 4 0. 661 3 0. 882
HAE(g) 9 6. 482 8 0.593

= R BRSO R TR PR 25 Rk
K

™ shows that difference is significant between totals and primary core col-

F[0.01 % B&

lections at 0. 01 level
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