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Genetic diversity analysis of winter wheat cultivars developed in Huainan
region of Jiangsu province from 1996 to 2015

LYU Guo-feng, FAN Jin-ping, GAO De-rong, ZHANG Yong, LU Cheng-bin, ZHANG Xiao-xiang,
WANG Hui, LIU Ye-yu, WU Su-lan, ZHANG Bo-qiao

(Institute of Agricultural Science of the Lixiahe District in Jiangsu Province/Yangzhou Sub-center of National Wheat Improvement Center, Yangzhou 225007 ,
China)

Abstract:  The coefficient of parentage ( COP) of 45 winter wheat cultivars developed from 1996 to 2015 in Huainan
region of Jiangsu province were used to estimate the genetic diversity of cultivars and the relationship between them. The re-
sults showed that 69. 90% of all paired cultivars existed relationship, the COP values for all pairs of cultivars ranged from 0
to 0.937 5 with a mean of 0.187 5. Fourty-five cultivars could be divided into three groups by cluster analysis, as Yangmai
158 derived cultivars, Ningmai 9 derived cultivars and other cultivars. The mean COP values of Yangmai 158 and Ningmai
9 groups were 0.454 3 and 0.315 6, respectively, and the mean COP value of cultivars between two groups was 0.114 2.
The genetic contributions of Yangmai 158 and Ningmai 9 to the current cultivars were 27. 85% and 18. 19%, respectively.
The genetic diversity of the current cultivars was low, Yangmai 158 and Ningmai 9 were the core parents of the current cul-
tivars in Huainan region of Jiangsu province.

Key words: wheat; coefficient of parentage; genetic diversity; core parents
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KITh R KR E/NE £ K2 — 3 E
DISR/ANEZ A2 T 6 ORI LR, 265 1 YR
552 AT LA | HE SRR R 2419 FRT R Ry 2R
355 4 FIER 5 U453 LATT 95 B ) sth X Al Bk2
WRIE BT N 3 %5 9% 5 ML 158 hE
PREF S H 1993 22 158 F LK, TEIR
MAEXNEH R T 45 5 Fh, Hddg % 11 342 13,
W7 16 747 13 S5 SR R TR AR, S8R T A 22
X556 WA R4, ETG A X R iR X
F1 1996-2015 FIHEHEBFERER/NERMAAENEERE

2000 4FLAFTE B A1 R 35 5Pl LR ] R
2419 FIFTRAEZZE X /N2 B Fh bl & T B AME
T, WAL AN IT 40 4EVT 9548 /N A2 F2 4k o A
(A 2R VR R 2 R RS, X A ST
F5REW] 2009-2014 FR VLIS 5 R 5%
ZRMERT A X S R, A5l —, &
WFFE XI5 48 e e 22 X 3% 22 158 B LA , 1996
2015 4R F A AR RGO R T HT, FR T X 28
FPist i ZREE SR R, W% K/NEF R
W P il o PR AL S
bR ST
1.1 iRIe w4

P 1996 -2015 4 VL7548 THE g 22 X B 28 it i Ry
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Table 1 Parental combination and released time of wheat cultivars developed in Huainan region of Jiangsu province from 1996 to 2015

R B4 E WEES || B AR E HE
1 TE’E Wk s 5/ ke s 1996 24 fRE25 95F88/1i% 21 2007
2 BEIE %3/ hES 5 1996 25 HHFE 168 I 6 5/97G59 2007
3 HBESS PR/ 4 5 1997 26 TFTHEE1ES  EH-5/4% 158 2008
4 THIT 172 6 5/ 15K 1997 27 T#I16 THES B/ TEIS 2008
5 PEFEL1S 1-3058/#FE 55 1999 28 P 4S THEEG/TEIT 2008
6  hEe'T 6698 /7% 55 1999 29 THE1T T 9529/¥7 55/ /T 9529 2009
7 TEI0E i 7 %5//PRL“S” /VEE6 1999 30 %18 (4xT# 9 5/3/6x¥H% 158// 2009

88-128// K P045)
8  ®E10 85-%5//Y. Ck s B3/ % 1999 31 BkiE1LS  $HEIS/CAW 2010
158

9 HWME3IE K28 k& 2000 32 fkEs5S 4 158/PH82-2-2 2010
10 #HE1 5 158%/3/Y.Cr% =/ /4 85-85 2000 33 B9 B 65/97G59 2010
11 AEhi2y Alondra/ % 60096 2000 34 21 T 9 G/ AT 2011
12 #iE&2%  ($F 158/1-9012) fEst 2002 35 THI18 TH 95«3/ 93-111 2011
13 Hif 9918 %7 158/92R137 2002 36 420 WE 10/%% 9% 2012
14 fHEAS W 158/ 1 5 2003 37 T#20 TH S/ THIS 2012
15 ## 16 91F138/4% 90-30 2004 38 T 19 T 8 F/4% 158/ /1% 158 2012
16 HHESHS WA 158/ 7% 95 2004 39 T2l THEOEG/IFE 158/ THI S 2013
17 TEI12 T 90-30/#% 158 2004 40 HE8HT TH9B/HE 1 2013
18 T3 THEISHER 2005 41 HE 105 A 6 5/97G59 2013
19  #H#E15 # 89-40/ 1175 21526 2005 2 fEFes W& 13/ 5% 6% 2013

20 #iFEe6w W 158/ #F 1 5 2005 43 LTS 72 158/ /1M 8788 2014

21 PiEE3S (HF 158/1-9012) fmbT 2006 4 PE 101 & 4S5k AR 2014

22 T4 TH9GIER 2006 45 B 12 HEFE 168 BEFR 2015

23 14 7 158/#7% 6 % 2007
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[y AR B Z 0 (D) — D 5 H A 50 cop =
1.0, A e [FAHSE P S AP g coP 2l 0, (8) 5l Xt
Ja A Y AL TR (GC) S SR R AE S A S
AIGEMF CoP HMH ., R FHRREE 25 19251 1
X ERFRE Y COP HE AT RIS HT .

2 HR5Hr

21 BERMMHEREELZXR

KRN 35 TAE 13, T4 14 AL 12,
a2 101 22 5 AR R B AR S al i Al As B
FETE BRI AR Sl REEEREE L, Hax 40 S
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HFEs5 5 THREZLS 21 £ 15 85715
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22. 2% ;X S8 Eh AR | A I 2% 5 VT 95 T RS 22 X 1995
AELIRTE BRI [E], 098 T A2 X /N2 b b 1 gt
IR
22 BRGMENESRE

AHGEI 45 A FhFR AL 990 XA, A
H 1 COP 251 0~0.937 5,1 °40.187 5, Hp
69. 90% [ i VAL S AP R R AR, RV A4 e
72 1X1996-2015 457 Bt A o 22 5505 FhoRe B o) A2 AE
HRGRFR, HI AR R

HR A [F]— St Fh 5 AR SR O R I R B /0
AR AR 4 (R 2), BHAEZ 35 T# 10
SHART 2 5O 25, 1K 3 A RS AR
cor ¥y o, H i 3 S RIEITTMEW, Tk

FIB 5 A SR LR, T2 10 528 CIMMYT
Bel ALl &, 90 2 SR RGES Ak B CIMMYT Fl
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Table 2 COP value of one cultivar with other cultivars

g R nng 5
24 R 3%@;5‘: /a/c‘ép P2 R a;ig% /a/c\ép
¥E YA
FH 105 0 0 THEAE 15 36 0.250 2
m#E 35 0 0 Wk 15 36 0.1430
Epi2 5 0 0 kEs55 36 0.250 4
TH9%5 16 0.620 8 || & 95 36 0.3580
TH 13 16 05104 || #% 20 36 03414
TH 14 16 0.510 4 || % 10 % 36 0.3580
" 18 16 0.593 8 || £ 65 36 0.1582
W 21 16 0.3625 || #7175 36 0.250 4
%95 36 0.247 7 || ¥'EZ 101 36 02182
WiEEZ 1% 36 0.223 4 || #HF 12 36 0.2875
HEZ6T 36 02732 || T#8% 41 0.2843
% 10 36 04126 || %55 41 01827
W 1 36 0.436 3 || #H&E 55 41 03273
WiRkZ 2% 36 0.208 0 || #% 14 41 0.285 7
R4 9918 36 02502 | THE 16 41 0.2527
W45 36 0.2745 || iEE 4% 41 02527
7 16 36 0.2502 || T 17 41 02701
TH 12 36 02511 || T# 18 41 02336
H#E 15 36 0.100 4 || T% 20 41 02528
&6 36 0.256 7 || T# 19 41 03773
iR 3% 36 0.208 0 || T 21 41 0.274 9
25 36 02502 || HAE8E 41 03200
FHA 168 36 0.367 1

TH9T THE 13, TE 14 ¥4 18 Hii 21
5 AN AR RS 2K X S AN ERICE T A 9 B
RO 5 F R AR, B AR S 7 22 9 S A
Kl 16 AR RGO R, X R 4L A )
COP 7B 40.362 5~0.620 8, #J{E 40.519 6,

WA 95 iR 15 95 6 S5 25 AR
GURLER =28, XS RlE AR Z — ¥ i 22 158 s
fiid SR, T2 9 Bk, R AU 542 158
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Fig.1 Cultivars clustering based on COP matrix
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&5 SR T A 9 5 Rt L Tk A%
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85 MimE 15 kK6 Sk o 5 HELL
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W22 5 5 1AL sTskoR I, T 22 9 S i
Frh 22 13 T4 14 3572 18 ' T4 18 FIT 4 21 J&
T 9SG RER ML H AR, T % 9 55
IRATAE AP R BB E STk R m ., R, 4
158 #7225 M7 2 9 SAEVLIHERE 22 X 2 /i & AR
A AR T EAER

R3 IHEEEXLHBEABMHEZROFERX 3 AmFEEETH®

Table 3 The genetic contributions of core parents to three groups of wheat cultivars in Huainan region of Jiangsu Province

W7 158

W#E 55

THIS

4151 AR e

REEGRINE SBIETURR (%) RIZEMFEC  BRIGTORE (%) AESHE SR TIRE(%) (%)
ESi 5 12.67 4 8.93 11 58.48 80.08
HpET 0 0 2 7.14 0 0 7.14
B 21 44.83 10 12.76 0 0 57.59
4 26 27.85 16 10.69 11 18.19 56.74

233 RREBRMFUELXEZ MNERATUE
W, T 9 S 158 A SRR 2R EEN A cop
P 43 914 0.454 3F10.315 6, B S BEME] (19 coP ¥
E°H0.114 2, FHIIX 2 A SR AT AR S FRRE P & A H
B s A AL T SRR [R] 5 o 1) 2 2% 06 R AH
XA

F4 AEXEBRMAMMFE COP HE

Table 4 Average value of COP of cultivars within and between

three groups

THIS W 158

T S P oA 57
A PAERR kg LR
T 9 ST MR 0.454 3 0.114 2 0.045 5
W 158 firk b 0.315 6 0.075 5
Heg 0.019 3
3 0w

3.1 IIHAEEERNERMAEESHESE
1996- 2015 4 VT 9 45 WE B 22 X & L &h Ap o

69. 9% I i FI LA AR RSO R |, o T R 44 2008 4
57T AMEFEHE) SRR 47. 04% ) L ASEFSE 45 AR
] COP #J{E.(0.187 5) A FPUJ11(0.080 0) '™ (114
(0.062 5) " HIH T (0.041 3) 1) R T AR Sk T
AU AR XA 20 R 1 CoP™,2009-2014
ERVLP NI XS5 R 1Y coP K F R B 3
b XS R, X BRI 5T 45 HL #0395
TER 22 DY AR 1 35208 AR PR T b [ At /N 22
FE X A

i PP ] 2 22 08 R PR G BB aR AR ok A ]
A BRI 38 M SR E R SR A R 4 B A A
R, AR T4 158 T4 9 ST A i
Fhar5h 26 F 11 AN, 435 & G R 57.7% Fil
24. 4% 33 LT IR e mE 22 X A AL 2 AR
TR Z — DR R AR SR i {5 8 A B
Pl (& 2 RE 0T B B G2 A rp T R 00 e
AR S B RN B R A 20 7 LA % 5 A 21 4 117
m AR BT R, ILANARTEE R, T 16 1A
HAGMTERATES F/TH 9 FHA, M
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