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Comparison of Genetic Diversity between Peanut Mini Core Collections from
China and ICRISAT by SSR Markers
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Abstract: A core collection or mini core is a subset of accessions from the entire collection that covers most of available genetic
diversity of a species. Extensive investigation of core collections is an efficient approach to enhance evaluation and utilization for
crop germplasm. The mini core collections of peanut (Arachis hypogaea L.) from China consisting of 298 accessions and from
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) consisting of 168 accessions were comparatively
analysed by SSR method. Twenty six polymorphic SSR markers screened from 206 primer pairs were used to investigate the
similarity and genetic distance among the peanut accessions involved. The similarity coefficients between the genotype pairs
among the 466 accessions ranged from 0.49 to 0.99. The largest genetic distance was between L2 Gangguo (a Chinese genotype)
and ICG12625 (an ICRISAT genotype) with a similarity coefficient of 0.49. Among the six botanical types in peanut, accessions
of fastigiata and hypogaea were more diversified than other types. There was considerable genetic difference between the Chinese
peanut accessions and some ICRISAT accessions especially with the aequatoriana genotype ICG12625. The genetic diversity was
greater among the Chinese peanut mini core than that among ICRISAT mini core in terms of the similarity coefficient and genetic
diversity index.
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Table 1 Polymorphic bands number of the various peanut types from core collections by 26 SSR primer pairs

Mini core collection from China ICRISAT Mini core collection from ICRISAT
Primer
fastigiata vulgaris hirsuta hypogaea Intermediate fastigiata vulgaris peruviana Intermediate
2A06 2 2 3 3 2 2 2 2 3
3B08 4 4 3 5 3 3 3 2 4
2B10 3 4 2 0 2 3 3 2 3
2E06 4 4 4 4 4 4 4 0 4
PM436 3 3 2 4 4 4 4 0 4
PM137 5 5 5 5 2 5 5 4 5
18C05 4 4 3 4 2 4 4 0 3
13A07 2 2 0 2 2 2 0 0 2
9E08 4 4 0 4 2 3 4 2 3
19A05 2 2 0 2 0 2 2 2 2
15F12 3 3 3 3 2 3 3 0 3
3D09 0 0 0 4 0 2 0 0 4
2F05 3 2 3 3 0 4 2 0 3
THO6 2 3 0 2 2 2 2 0 2
13A10 4 4 0 4 0 4 4 0 4
18B08 4 4 0 5 0 4 0 0 4
17E01 6 6 4 6 0 6 6 2 4
16C06 8 6 4 6 5 8 5 2 6
15D03 3 3 3 3 3 3 3 2 3
16F10 3 3 3 3 3 2 2 1 2
PM443 6 6 5 5 4 4 6 0 4
14HO06 6 6 4 6 4 6 6 4 6
8D09 8 8 4 8 4 6 4 2 4
2D12B 3 2 2 4 2 3 3 2 4
1B09 4 4 3 3 2 4 4 0 4
7G02 7 5 4 7 5 5 5 0 5
Average 3.962 3.808 2.462 4.038 2.269 3.769 3.308 1.115 3.654
ICRISAT 0.665
> 2 ICRISAT
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4 0.53~0.99, 0.60 367
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Table 2 Polymorphic information content of the various peanut types from core collections by 26 SSR primer pairs
Mini core collection from China ICRISAT Mini core collection from ICRISAT
Primer
fastigiata vulgaris hirsuta hypogaea  Intermediate fastigiata vulgaris peruviana  hypogaea
2A06 0.793 0.617 0.872 0.874 0.842 0.815 0.414 0.722 0.829
3B08 0.749 0.412 0.173 0.487 0.531 0.540 0.542 0.500 0.635
2B10 0.580 0.282 0.490 0 0.375 0.464 0.561 0.500 0.392
2E06 0.919 0.896 0.928 0.934 0.922 0.907 0.891 0 0.917
PM436 0.486 0.633 0.472 0.511 0.227 0.56 0.421 0 0.693
PM137 0.928 0.944 0.897 0.944 0.889 0.933 0.955 0.938 0.930
18C05 0.726 0.508 0.431 0.440 0.398 0.533 0.202 0 0.326
13A07 0.330 0.381 0 0.421 0.219 0.064 0.242 0 0.317
9E08 0.677 0.534 0.095 0.330 0.305 0.558 0.488 0.500 0.425
19A05 0.497 0.161 0 0.101 0 0.498 0.305 0.500 0.131
15F12 0.622 0.343 0.608 0.554 0.398 0.540 0.275 0 0.540
3D09 0 0 0 0.881 0 0.875 0.875 0 0.885
2F05 0.906 0.882 0.903 0.883 0 0.418 0.375 0 0.200
7HO06 0.901 0.899 0 0.889 0.882 0.320 0.144 0 0.200
13A10 0.922 0.883 0 0.884 0 0.983 0.897 0 0.878
18B08 0.894 0.877 0 0.881 0 0.883 0.875 0 0.878
17E01 0.933 0.897 0.903 0.895 0 0.945 0.951 0.984 0.970
16C06 0.942 0.918 0.921 0.901 0.907 0.989 0.959 0.906 0.934
15D03 0.569 0.345 0.177 0.504 0.461 0.480 0.172 0.500 0.472
16F10 0.642 0.514 0.608 0.657 0.664 0.624 0.651 0.500 0.564
PM443 0.973 0.969 0.973 0.966 0.968 0.992 0.991 0 0.941
14HO06 0.978 0.979 0.967 0.978 0.975 0.982 0.981 0.981 0.982
8D09 0.988 0.988 0.987 0.987 0.986 0.952 0.941 0.938 0.895
2D12B 0.907 0.895 0.894 0.899 0.889 0.660 0.510 0.500 0.534
1B09 0.988 0.986 0.985 0.987 0.986 0.912 0.895 0 0.894
7G02 0.936 0.916 0.932 0.914 0.930 0.980 0.937 0 0.927
Average 0.761 0.679 0.548 0.719 0.529 0.708 0.663 0.345 0.665
%3 HEM ICRISAT RREIEETL 4 iR AR RE
Table 3  Similarity coefficient of different peanut types from peanut mini core collection
Similarity coefficient <0.60
<0.60
Resource Botanical types Accession Pairs “,'ith ;:sr C‘zﬁfiz:ffﬁ_ (.}enet.ic
number Max Min Average coefficient p cient less than d1_ver51ty
less than 0.60 0.60 (%) index
fastigiata 29 0.98 0.55 0.73 18 4.43 1.11
Mini core vulgaris 119 0.99 0.57 0.82 7 0.10 0.87
collection
from China hirsuta 21 0.97 0.64 0.85 0 0 0.73
hypogaea 110 0.99 0.56 0.78 30 0.50 0.89
Intermediata 19 0.99 0.71 0.85 0 0 0.87
ICRISAT fastigiata 30 0.94 0.57 0.76 4 0.88 0.97
Colll\:lftliioilogom vulgaris 64 0.99 0.61 0.82 — — 0.83
ICRISAT peruviana 2 —_ —_ 0.79 — — 0.61
hypogaea 71 0.99 0.60 0.81 1 0.04 0.88
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Table 4 Similarity coefficient among different botanical types between Chinese and ICRISAT peanut mini core collections

aequatoriana peruviana fastigiata vulgaris hypogaea
fastigiata 0.6000 0.6740 0.6797 0.6865 0.6601
vulgaris 0.6183 0.7076 0.6979 0.7407 0.7128
hirsuta 0.6238 0.6848 0.6581 0.6750 0.7392
hypogaea 0.5812 0.6936 0.6696 0.6929 0.7412

Intermediate 0.6300 0.7291 0.6797 0.7265 0.7392
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Fig.1 3D-PCA graph of peanut mini core collections from Chinese and ICRISAT based by SSR analysis
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Dim-1 (PCA 1): Min = —22.19, Max = 30.88; Dim-2 (PCA 2): Min = —25.06, Max= 17.71; Dim-3 (PCA 3): Min=—16.76, Max = 36.43.
eaequatoriana(ICRISAT); mfastigiata(ICRISAT); aperuviana(ICRISAT); evulgaris(ICRISAT); xhypogaea(ICRISAT); ofastigiata(China),
ovulgaris(China); ohirsuta(China); vhypogaea(China); Aintermediate(China).

ICRISAT
3 it
ICRISAT ,  ICRISAT ,
2 4
[10] , ( )’ 5
( ( ), ,
) [6-77 JCRISAT 6 ,
ICRISAT , (
) ICRISAT 2 SSR ,
ICRISAT

, ICRISAT



1090

36

ICRISAT , )
s ICRISAT ICG12625
L2 () ICGI2625(ICRISAT),
) 1CG12625, () ICG12625,
( ) 1CG12625, ,
2R
ICRISAT
L2
1CG12625
References
[1] Wang Y-B( ), Zhang Y-B( ), Zhang P( ), Men
A-J( ). Perspectives and export promoting strategies in

Chinese peanut industry after entering WTO. J Peanut Sci (
), 2003, 32(suppl): 24-29 (in Chinese)

[2] Liao B-S(

China. J Peanut Sci (

Chinese)

). Competitiveness analysis of oil industry in
), 2003, 32(suppl): 11-15 (in
[3] Liang X-Q( ), Pan R-Z( ), Bin J-H( ). Pro-
gress on mechanism of resistance to Aspergillus infection in
peanut. Chin Oil Crops Sci ( ), 2000, 22(3):
77-80 (in Chinese with English abstract)

[4] Jiang H-F( ), Wang S-Y( ), Ren X-P( ). Re-
action of groundnut germplasm to Aspergillus flavus invasion.
Chin Oil Crops Sci ( ), 2002, 24(1): 23-25 (in
Chinese with English abstract)

[5] Yu S-L( ). Peanut Varieties and Their Pedigree in China
( ). Shanghai: Shanghai Science and
Technology Press, 2008 (in Chinese)

[6] Sun D-R( ). Peanut Breeding ( ). Beijing:
Chinese Agriculture Press, 1998 (in Chinese)

[7] Wan S-B( ). Peanut Cultivation in China (

). Shanghai: Shanghai Science and Technology Press, 2008 (in
Chinese)
[8] Jiang H-F( ), Ren X-P( ). Genetic diversity of pea-
nut resource on morphological characters and seed chemical

components in China. Chin Oil Crops Sci ( ),

9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

2006, 28(4): 421-426 (in Chinese with English abstract)
), Huang J-Q(

). Establishment of peanut mini core

Jiang H-F(
B-S(

), Ren X-P(
), Lei Y(

), Liao

collection in China and exploration of new resource with high
oleat. Chin Oil Crops Sci (

294-299 (in Chinese with English abstract)

), Ren X-P( ), Liao B-S(

), 2008, 30(3):
Jiang H-F( ), Huang
J-Q( ), Lei Y( ), Chen B-Y( ), Guo B Z, Hol-
brook C C, Upadhyaya H D. Peanut core collection established in
china and compared with ICRISAT mini core collection. Acta
Agron Sin ( ), 2008, 34(1): 25-30 (in Chinese with Eng-
lish abstract)

Mace E S, Phong D T. SSR analysis of cultivated groundnut
(Arachis hypogaea L.) germplasm resistant to rust and late leaf
spot diseases. Euphytica, 2006, 152: 317-330

Upadhyaya H D. Phenotypic diversity in groundnut (Arachis hy-
pogaea L.) core collection assessed by morphological and agro-
nomical evaluations. Genet Resourc Crop Evol, 2003, 50:
539-550

Upadhyaya H D, Bramel P J, Ortiz R, Singh S. Geographical
patterns of diversity for morphological and agronomic traits in
the groundnut germplasm collection. Euphytica, 2002, 128:
191204

Jiang H F, Liao B S, Ren X P, Lei Y, Mace E, Fu T D, Crouch J H.
Comparative assessment of genetic diversity of peanut (Arachis
hypogaea L.) genotypes with various levels of resistance to bac-
terial wilt through SSR and AFLP analyses. J Genet Genom,
2007, 34: 544-554

Jiang H-F(
B-S(

), Chen B-Y(
), Lei Y( ), Fu T-D(

), Ren X-P( ), Liao
), Ma C-Z( ),
Mace E, Crouch J H. Identification of SSR markers linked to
bacterial wilt resistance of peanut with RILs. Chin Oil Crops Sci
( ), 2007, 29(1): 26-30 (in Chinese with Eng-
lish abstract)
Liu J(
X-Y(

), Guan J-P(
), Gu J(

), Xu D-X( ), Zhang

), Zong X-X( ). Analysis of ge-
netic diversity and population structure in lentil (Lens culinaris
Medik.) germplasm by SSR markers. Acta Agron Sin ( ),
2008, 34(11): 1901-1909 (in Chinese with English abstract)

Zong X-X( ), Guan J-P( ), Wang S-M(
c-Q

vum L.) landraces revealed by SSR markers. Acta Agron Sin (

), 2008, 34(8): 1330-1338 (in Chinese with English ab-

), Liu

). Genetic diversity among chinese pea (Pisum sati-

stract)



7 ICRISAT SSR 1091
[18] Yu Y( ), Wang Z-W( ), Feng C-H( ), Zhang 2002, 42: 2150-2156
Y-X( ), Lin Z-X( ), Zhang X-L( ). Genetic [20] Holbrook C C, Anderson W F, Pittman R N. Selection of a core

[19]

evaluation of EST-SSRs derived from Gossypium herbaceum.
Acta Agron Sin ( ), 2008, 34(12): 2085-2091 (in Chi-
nese with English abstract)

Upadhyaya H D, Bramel P J, Ortiz R, Singh S. Developing a

mini core of peanut for utilization of genetic resources. Crop Sci,

(21]

collection from the US germplasm collection of peanut. Crop Sci,
1993, 33: 859-861

Holbrook C C, Dong W B. Developing and evaluation of a mini
core collection for the US peanut germplasm collection. Crop Sci,

2005, 45: 15401544

(REARAFHR
MR.E R el %%
978-7-03-027218-8

BEHRAE SR F LI BEN

W
KWl FiF
48.00 2010 5

10

(KA ER N F 55 REE)

FER EHE

978-7-03-027501-1

48.00 2010 5

AR KD

£l & lml#inlnl

EOREFHE

— B, HARRA

CBCRITED MR, ARSI
(#+) R.D WM/
CRART) KL ST
(ML) D F. MR ER

KW R B REE ¥ 2

PROTEOME RESEARCH
Concepts, Technology and Application
(Second Edition)

EE»#! 2 % Bk
W SEIORCEP.COm

’a BItREMERTLE

RAMBBROEAS
SRB5IE

. P

EAE Eom maR ¥ a8

e

G maiiss
X, A wew sciencep com

:010-64031535  E-mail: zhouwenyu@mail.sciencep.com

: http://www.dangdang.com http://www.amazon.cn

:010-64012501

b

http://www.lifescience.com.cn  E-mail: lifescience@mail.sciencep.com



