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Genetic diversity of morphological characters of pea
( Pisum sativum L.) accessions in Shaanxi Province

LLIU Meng-juan'*, LI Ming-lei'* , GUO Xiao-hua®,
WANG Jing-ya'*, SONG Wei-ning'*
(1 a College of Agronomy b Institute of Soil and Water Conservation s Northwest A& F University
Yangling , Shaanxi 712100,China;2 Guoxin Seed Co. Ltd,Lianyungang,Jiangsu 222000, China)

Abstract: [Objective) This study aimed to assess the morphological characters of pea accessions and il-
luminate their genetic structure and genetic diversity in Shaanxi and from outside Shaanxi. It offers theoret-
ical basis for pea breeding and utilization in Shaanxi. [Method) Based on growth period, color, grain color
and grain shape, 100 accessions were selected to analyze the distribution of 9 traits including growth peri-
od, plant height,pods per plant,seeds per pod,100-seed weight,yield per plant,color,grain color and grain

shape,and calculate their genetic diversity in different populations,and the genetic distance within and be-
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tween different regions. Cluster analysis was conducted,and 3D scattering diagrams were plotted based on
principal component analysis (PCA). [Result] Most pea varieties in Shaanxi had purple flower, pock-
marked brown or white seed and smooth seed surface. From north to south,both the proportion of wrinkled
seed surface and the seed color type increased. Pea varieties from outside Shaanxi were dominated by white
flower, white seed and smooth seed surface. The proportion of wrinkled seed surface of pea varieties from
outside Shaanxi was higher than pea varieties in Shaanxi. Varieties from outside Shaanxi had shorter
growth period,lower plant height and higher pods per plant,100-seed weight and yield per plant. The aver-
age genetic diversity of the whole Shaanxi and south Shaanxi landraces was higher than that of outside
Shaanxi,and south Shaanxi had the highest genetic diversity in Shaanxi,followed by north and Guanzhong.
The average genetic distance of outside Shaanxi was higher than that of Shaanxi landraces. South Shaanxi
varieties had the highest genetic distance,followed by Guanzhong and north Shaanxi. Based on cluster anal-
ysis,all the accessions were classified into two clusters. Cluster | included accessions from south Shaanxi
and outside Shaanxi,and cluster ][ contained landraces from Guanzhong and north Shaanxi. Cluster analy-
sis and PCA showed that accessions in south Shaanxi were the most widespread, followed by accessions
from outside Shaanxi, Guanzhong,and north Shaanxi. [Conclusion) Accessions from outside Shaanxi had
better agronomic traits than landraces in Shaanxi, thus they were important supplements to Shaanxi pea
landraces. The relationship between genetic diversity, genetic distance and the origin of accessions was not
significantly related.
Key words:pea (Pisum sativum L. ) accession;Shaanxi Province;morphology trait; genetic diversity
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Table 1 Information of the 100 landraces
e Gt — 45 it i 44 B JE 7 b ¥ G—Gi's i i 24 B Ji 7= b
Code Serial Cultivar Origin Code Serial Cultivar Origin
No1 G0382 4 %i & Baiwandou %E 31 Dingbian S11 G0504 Wi . Wandou 7 H Shangzhou
: BT o . R
NO02 G0384 Chunbaiwandou 218 Suide S12 G0507 Mawandou ] FH Xunyang
- R
NO3 Gosgg  F1BEE S Wugi S13 Goslo  TFBEL P B Yangxian
Baiwandou Yangwandou
. SR BT . ‘ 3 '
N04 G0428 Lidawandou F K Zichang S14 G1827 Baicaiwandou AJ PH Xunyang
- . Ly b /N B ©F . - . H BT .
NO5 G0436 Shandixiaowandou A Shenmu S15 G1831 Baiwandou ) Xunyang
. o R ‘ KB e
NO06 G0437 JBEBi &2 Mawandou #E i1 Dingbian S16 (1839 ; % Lan’ gao
Dabaiwandou
No07 G0445 i . Wandou T Zizhou S17 (1843 FeWi & Qiaowandou 1 4% Shiquan
. INBLE e e e . < AN P N
NO8 G0446 Niaowandou V1 Qingjian S18 (1848 Xinocaiwandou TP Ningshan
. F Wi . . . RO HE L
B it K Ya S 31855
NO09 G0448 Chunwandou #EK: Yanchang S19 G1855 Zhushahongwandou T 5% Ningqiang
T &)
N10 Godso AL 4 9E Ansai S20 Glgsg PRI A Xunyang
Jiawandou Huacaiwandou
. o . KW - .
N11 G0451 4k i & Litwandou FJ} Zidan S21 G1865 o T Bk Ningshan
Dacaiwandou
N12 G1808 1% & Baiwandou 4 Fugu S22 G1869 329 . Caiwandou 76 £ Xixiang
N13 Glslg  HRAD #E% Yan’an 23 G1871 35 Caiwandou 5 Ningqiang
Baicaiwandou
. KK e T ers  BBIE o
5 . b a R 3187¢ S A
N14 G1856 Dahuiwandou %5 i1 Jingbian S24 G1875 Litwandou SEF] Pingli
N15 G1873 JX i 5. Huiwandou L4 Yan’ an S25 G1876 2. Caiwandou % Lan’ gao
-
N16 G1893 zkﬂﬁfﬂ o Ak Yulin S26 G1877 i Caiwandou K% Lan’ gao
Bendiwandou
N I PN . JR AR i 5 - .
N17 G1894 i & Wandou JF 4 Fugu S27 G1878 £1 % Shiquan
Mafanwandou
N18 Glgs NI 5 4% Wubu s28 Glgry  RALE i 5 Shiquan
Huaxiaowandou Caiwandou
N19 G1896 JK i & Huiwandou 2% 1% Suide S29 (1882 ¥ Wi & Caiwandou 3§ [ Chenggu
N20 G1904 & i . Dongwandou T K Zichang S30 G1914 Wi & Mawandou 7§ Shangnan
Mo1 G0390 329 & Caiwandou i )Il Tongchuan S31 G1917 B & Mawandou 11 i Shanyang
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4% 1 Continued table 1
7 G — %' i i 44 B T A2 G—4 i ol 44 B J5 7 1l
Code Serial Cultivar Origin Code Serial Cultivar Origin
. H B e , ) AR T L e
Mo2 G0391 Baiwandou K4 Chang’an S32 G1923 Zihuamawandou 2 Ankang
. KB . oo RBEE
: 503¢ . sha S33 31928 [ 3
Mo3 G0394 Tianzhuwandou U7 111 Qishan S33 G1925 Mawandou ) BH Xunyang
Mo4 G0396 9 #i . Baiwandou Jil & Zhouzhi S34 G1940 JFE®i 7 Mawandou ) FH Xunyang
Mo5 G0400 W3 Xingpingtou M Xingping S35 G1944 Wi 5. Mawandou ) FH Xunyang
Mo06 G0401 32w Caiwandou Pﬁki}ﬁ S36 G1951 R & Mawandou SEF Pingli
Chengcheng
. o . L b R 9 T N
by N : a
Mo7 G0429 70(1) K 3) Wugong S37 G1961 Shandimawandou T 58 Ninggiang
MO8 G0461 £ Wi & Dongwandou T FH Qianyang S38 G2829 4 %i & Baiwandou 4 H Ziyang
N o
M09 Gossz AL K4 Taibai $39 Gegsy  MHITLE i1 5l Mianxian
Chunwandou Xiaobaiwandou
.
M10 G0468 KGLEL JRUE Fengxian S40 G2835 ¥ @i Caiwandou 22 f Ankang
Dakewandou
o B
MI11 G0473 Wi 5. Wandou K& Changwu Fo1l G0516 :“:E\Q i Jt 5 Beijing
Beijingerhao
LAwig G i
M12 Goarg  FHIE =J§i Sanyuan F02 Goslg ~ HPHILE 1174 Shanxi
Doukouwandou Jinxiwandou
o — -
M13 G0482  Bi® Wandou # £ Qianxian Fo3 Goszo  NHILL H5E .
Dabaiwandou Inner Mongolia
418 R Ry 3 -
M4 G0487 Wi T Benwandou *35 Dali F04 Gosz1  HHEPIRZLE T F Liaoning
Baihuayuanliwandou
M15 G0490 = H # Sanyuchuang JH # Weinan Fo5 G0522 H #i 5 Baiwandou Wil Zhejiang
M16 G0494 Wi 5. Wandou 47K Baishui Fo06 G0524 I 3 &, Baigiwandou 4 Anhui
M17 G0496 2 Wi v Benwandou IIfi & Lintong Fo7 G0526 Wi &, Wandou VILVY Jiangxi
M18 G1872 4 %W Jinwandou FE X Baoji Fo8 G0531 1 %i & Baiwandou VTR Henan
M19 (1885 ¥ 5. Mawandou #H Yaoxian F09 G0533 Wi & Wandou i #§ Henan
M20 (1888 JFR¥i & Mawandou B Linyou F10 G0534 Wi & Wandou W Henan
So01 G0403 9 #i %7 Baiwandou ™ Shangnan F11 G0537 4 4 &7 Baidongdou M Hunan
T T T
502 Goao7 ~ [IRIEAL #HA\ Danfeng Fl12 G0539 19 5 Baixuedou I A
Baicaiwandou Guangdong
o0 s iz Zhon sy K R
S03 G0410 P£%it Yangwandou #i% Zhen’ an F13 G0541 Chaoshandajia Guangdong
S04 G0412 4 #i & Baiwandou 4] fH Xunyang F14 G0546 ¥y 41 Fenhong g Ji] Sichuan
S05 G0418 K ¥ Tianedan 177 Baihe F15 G0549 g )il 21 Sichuanhong g 1] Sichuan
i 1. 0
S06 Goaz1  NHBILL [ Zhenba F16 Gossa  HEILLL H# Gansu
Dabaifanwandou Zihuawandou
2 B B
S07 G0423  F1%i5 Baiwandou B Hanzhong || F17 Gosss T EIEMITE # 3 Xinjiang
Kajintalewandou
S08 G0431 Wi & Wandou L EE Zhenping F18 G0836 2% 1 Mei No. 1 % E American
. TEBI A . . o i
S09 G0432 Yangwandou Y Zhenba F19 G0838 i &, Wandou The Netherlands
S10 G0500 Y1 #F3 Zhuganqing Wi ® Shangnan F20 G0839 Wi &, Wandou 1% [ Germany
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Fig. 1 Distribution of flower color at different regions
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Fig. 2 Distribution of seed color at different regions
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Fig. 3 Distribution of seed shape at different regions
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Table 2 Comparison of agronomic traits at different regions

AN i R TR R HR7 R
. Days to maturity Plant height No. of pods No. of seeds 100-seed weight Yield
AKX ° per plant per pod ° per plant
Area T b L S AL A S AL A A A5 Tt g A5 T Bt
CV CV CV CV ° CV - CVv
Bedt North Shaanxi 230. 38 3.31 130. 00 11.16 22.00 35.22 5.29 18. 38 12. 38 35.38 10. 38 54.63
%1 Guanzhong 232.68 2.69 131.59 11.48 21.54 10. 64 5.08 41,02 10. 71 30.72 9.09 52.08
BeR South Shaanxi 231,84 2.36 126. 46 13. 64 18.35 49, 38 4, 86 38. 04 15. 30 26. 39 10. 37 43.54
P78 Shaanxi 231.47 2.80 128. 24 12.83 19,68 45,33 4,98 36.27 13.75 31.95 10.07 47,45
A4 Others 227.29 3.35 120.03 26. 24 22.66 36. 36 4,94 20. 36 17.66 28.08 13.63 30.29
3 AEAESRBEIZERMNIEESHFEELY
Table 3 Genetic diversity index of pea traits at different regions
PR 3] X 0] [P} % 4 H#® ik
Traits North Shaanxi ~ Guanzhong South Shaanxi Shaanxi Others Total
A FH ) Days to maturity 1.775 1.679 1. 540 1.741 1. 650 1.785
# & Plant height 1.770 1.963 2.049 2.039 2.101 2.079
Mtk JEH No. of pods per plant 1.876 1.934 1. 990 2.010 1.870 2.028
FYERI L No. of seeds per pod 1. 389 1.797 1. 680 1.702 1.412 1. 697
H R A 100-seed weight 1.753 1.428 1.928 1.976 1. 956 2.028
HPR i Yield per plant 2.014 1. 901 1. 989 2.015 1. 829 2.047
A1 Flower color 0.575 0.576 0.712 0.718 0. 747 0. 744
i {7, Seed color 0.925 0.631 1.191 1. 059 1. 220 1.237
#if Seed shape 0.113 0.187 0.416 0.422 0.557 0.377
SEY{E Average 1. 354 1. 344 1. 500 1. 520 1.482 1. 558
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Table 4 Genetic distance within and between different regions

HEBIX Bt [55] B4
Area North Shaanxi Guanzhong South Shaanxi Others
Bt North Shaanxi 11.97 {E
Fh Guanzhong 14. 42 eD 17. 34 cC
e South Shaanxi 15.91 dCD 18.59 ¢BC 17.98 ¢BC
A4 Others 19. 50 beB 21.64 aA 19.79 bcAB 20.27 bAB

IE: KRG FHRAAER P=0.01 BFKF /NG FHRAR P=0.05 8 FKF.

Note:Capital letters indicate significant difference at P=0. 01 level,while lowercase letters indicate significant difference at P=0. 05 level.
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Fig. 4 Cluster analysis of pea landraces at different regions

Numbers in this Figure stand for the same pea landraces as in Table 1
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Fig. 5 3D scattering plot of landraces at different regions
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