PH AR 2026, 54(1) : 62-69 Journal of Shanxi Agricultural Sciences

FERLGE, o, RGN, 25 . /22l f () 2R 2R B9 18 Z R0 B R A 3T D], i PG Aol B2, 2026, 54(1) : 62-69.

WANG Y D,WANG C,TIAN S S, et al. Genetic diversity analysis and comprehensive evaluation of major agronomic traits in wheat
varieties(lines)[J]. Journal of Shanxi Agricultural Sciences,2026,54(1) :62-69.

doi:10.26942/j.cnki.issn.1002-2481.2026.01.07

MNEmi(R)EERZERBEESHFHE
SMREETEN
ERELE FLENORLBAE LR WL FRALIEE
eomE BLERELE B

(LB AR AL B, L AR 37 i3 2740005 2. 307 B T AR M BF £ e 96 78 10 I & MR 55 ot L LU AR Jar i 274000)

B BN EERGEITMR R, Tk B A 0 RSt Re e 1 F Blobh e, BLS0 /N2 iR (R ) S islbt , il
bk K RN R R PR A RO BERR R KD SR TR B R S MR 2R, T R A B 24
PEFEEC AR SBT3 o BT SR pREOE DR R RIS AT AR Z R T S SR AT . SRR, 8 AR
MR 1L Z AR £ 0.37 ORI ) ~2.07 (A ) , -39 {8y 1.62, 32 B 50 7 /22 B Al (R D) st AL Z M £
WA RN 5.46 %0~30.27 0, Horh BARRAT AU BEER Y AL 5 R U K, R BRI 2 AR AU BRI £
FEHE KOV die i, SR 2 AR K o MG A BT 25 SR 3R B R 5 A B /INRBSO 2 W 0 38 IR A OG (r=0.451) Bl 55 7
BEE R B IEA 26 (,=0.475) , B /NEECS TR BUR B3 IE A 56 (7.=0.329) . @it 2 040 O 2 o 4
AR K 8RR R A S B G S A BRI M 28 G748 i, H SRR DTk 2634 3 82.05 %6 , T A5 AU R AE Jit by £ ¥
M RGEA TR . 36T SR8 R BOE L5 A RN (17 2 OR 28 8 50 13 /IN22 Bl (R0 3l 4 5 A 2Bk (f 5+ 4
B rp AR B RURI 22 ) i Y F 22 55 VMR 836 5t BH 670 .6 i 158 . FE FF 296 Az 4k 108 4L 6 13
SERERE, HT AR /N BRGSO

KRR /N7 T TR B AH I ST 3R A AT 5 SR RS R R K

HmE S %S S512.1 SERARIRAD A X EHS:1002-2481(2026)01-0062-08

Genetic Diversity Analysis and Comprehensive Evaluation of
Major Agronomic Traits in Wheat Varieties(Lines)

WANG Yingdang', WANG Chong”, TIAN Shunshun', GUO Fengzhi', LIN Kun', LI Sitong',
GUO Lingyun',REN Zichao', YUAN Yang', GE Zhenyong”, WANG Chao®
(1.Heze Academy of Agricultural Sciences, Heze 274000, China; 2. The Experimental Demonstration and

Development Service Center of Heze Academy of Agricultural Sciences, Heze 274000, China)

Abstract: To establish a comprehensive evaluation system for wheat parental lines and to screen breeding materials with
superior genetic characteristics, in this study, 50 wheat cultivars(lines)were taken as experimental materials. Eight agronomic
traits including plant height(PH), spike length(SL), number of spikelets per spike(NSPS), number of grains per spike(NGPS),
number of effective tillers per plant(NETP), grain texture(GT), grain uniformity(GU), and thousand-grain weight(TGW )were
measured. Comprehensive genetic diversity analysis and evaluation were performed by calculating the genetic diversity index,
conducting correlation analysis, principal component analysis(PCA), applying the membership function method, and
performing hierarchical clustering. The results indicated the range of genetic diversity index for the eight traits was from 0.37

(GT) to 2.07(SL), with an average of 1.62, demonstrating that the 50 wheat varieties(lines) had substantial genetic diversity.
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The coefficients of variation(CV) for the traits varied from 5.46% to 30.27%. Notably, NETP exhibited the highest CV
(30.27%), suggesting that the population had the highest level of diversity in the number of effective tillers per plant and the
greatest improvement space. Correlation analysis revealed a extremely significant positive correlation between SL and NSPS
(r==0.451), as well as between SL. and NGPS(r=0.475). A significant positive correlation was also found between NSPS and
NGPS(r=0.329). Through the dimensionality reduction technique in multivariate statistical methods, 8 original phenotypic
parameters were integrated into 5 mutually uncorrelated comprehensive variables, and their cumulative contribution rate
reached 82.05% , which could effectively characterize the systematic variation characteristics of the original dataset. Hierarchical
clustering based on comprehensive evaluation values of membership function method classified the 50 varieties(lines) into five
groups: excellent type, better type, middling type, poor type, and worst type.Six elite materials inclduing Jimai 55, Yannong

836, Jingyang 670, Luyuan 158, Xinmai 296, and Tainong 108 were identified as superior parental materials for breeding.

Keywords: wheat; genetic diversity index; correlation analysis; principal component analysis; membership function

method; hierarchical clustering
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Tab.1 Statistical analysis and genetic diversity index of agronomic traits of wheat varieties (lines)

KR P H{E bR 22

R

Agronomic traits Mean=+SD Variation range Cv/n H
B /em PH 82.3044.49 68.00~97.00 5.46 1.91
M /em  SL 8.754-0.84 7.00~10.42 9.65 2.07
BEHUNES/ A NSPS 18.08+1.14 15.00~20.00 6.31 2.03
HMRLE/ B NGPS 34.64-+3.29 27.00~40.00 9.51 2.06
HARRAT O BERL/ > NETP 2.08+0.63 0.86~3.23 30.27 2.04
KR GT 2.884-0.33 2.00~3.00 11.40 0.37
BEFE  GU 2.104-0.36 1.00~3.00 17.34 0.46
FRFiht /g TGW 47.034:4.08 38.42~59.81 8.68 2.00

M LA LAF i, 8 AR AR A% 24 1
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Fig.1 Correlations among different agronomic traits in wheat varieties (lines)
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Tab.2 Principal component analysis of agronomic traits in wheat varieties (lines)

fe PR F1EIn & Eigenvector

Agronomic traits Pl P2 P3 P4 P5
thws PH 0.026 0.591 0.082 0.452 0.078
MK SL 0.528 0.141 0.336 0.261 -0.022
BHUNES NSPS 0.516 -0.026 -0.133 0.030 0.496
MRE NGPS 0.471 -0.096 0.389 -0.307 0.077
AT BES. NETP -0.336 0.455 0.281 0.136 0.325
B GT 0.031 -0.439 0.189 0.705 -0.350
KEEFFE  GU 0.270 0.468 -0.158 -0.206 -0.705
THER TGW 0.215 0.043 -0.756 0.272 0.132
FEAFME  Eigencalue 2.114 1.500 1.149 1.046 0.756
Fimk®/%  Contribution rate 26.420 18.750 14.370 13.070 9.440
ZRTHkR /%  Accumulative contribution rate 26.420 45.170 59.540 72.610 82.050
K AR Weight coefficient 0.322 0.229 0.175 0.159 0.115
24 IMNERWM(R)NWEETH 224 108(0.670) ZERL & 38(0.655) &-HF 148(0.654) |

H 2R 3T A, 50 /N M Fl (R ) D H N 114€ 30(0.649) 35 4 5172(0.643) .3 % 40(0.640)
0.333~0.718, Z 8K, Hrb VA 174 Fh iy D (B £/ 118(0.637) &4 21(0.635) &% 23(0.626) .
KT 0.600, 43 & 5% 4 55(0.718) M4 836(0.701) B4 60(0.624) 34 127(0.622) F1 56 4 96(0.618),
HPH670(0.700) 4 51 158(0.681) . #E# 296(0.677) . Horpr W5 22 55 f A DA K .

R3 MEDMESTWEETENE

Tab.3 Code and comprehensive evaluation value of wheat varieties

%5 Number # Bk Name D D-value 45 Number # Bk Name D D-value
BO1 W 55 0.718 B24 WA 782 0.557
B02 M4 836 0.701 B25 M4 301 0.555
BO3 §HH 670 0.700 B26 X#H5T 0.553
B04 #5158 0.681 B27 KA 99 0.548
BO5 ;7 296 0.677 B28 It 091 0.546
B06 4 108 0.670 B29 W4 29 0.541
BO7 FePHF 38 0.655 B30 #5502 0.524
B08 @148 0.654 B31 FESS 0.521
B09 14 30 0.649 B32 FE 25 0.515
B10 e 5172 0.643 B33 W4 39 0.512
B11 Wi 40 0.640 B34 114 K25053 0.504
B12 #5118 0.637 B35 M 1212 0.486
B13 Bk21 0.635 B36 252 0.485
B14 @323 0.626 B37 14 32 0.484
B15 ¥ 60 0.624 B38 Z&1l 28 0.480
B16 X127 0.622 B39 ek 27 0.476
B17 2 96 0.618 B40 QF195 0.470
B18 % 56 0.594 B41 KA 612 0.454
B19 KA 66 0.589 B42 7198 0.429
B20 #5128 0.582 B43 W& 70 0.411
B21 787 0.575 B44 14 20 0.404
B22 B 21 0.565 B45 Ak 23 0.391
B23 W4 38 0.560 B46 W2 19 0.382
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Tab.3(Continued) Code and comprehensive evaluation value of wheat varieties
45 Number £ Fk Name D{i D-value 45 Number #F Name D{i D-value
B47 F 22 0.382 B49 FAe 33 0.346
B48 FEBL 34 0.380 B50 1 29 0.333
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Fig.2 Clusters of wheat varieties (lines)
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Tab.4 Statistical analysis of key agronomic traits across different groups

VSFRE N K#f Group

Agronomic traits 1 1l Il| v V
PE/em  PH 87.33 83.64 82.58 81.92 77.44
MK /em  SL 9.78 9.45 8.85 8.19 7.85
RERE/NEE/ A NSPS 18.47 18.95 18.55 17.78 17.02
FORIB/ R NGPS 36.86 36.89 33.96 33.41 32.74
HRAT RO BESL/ A NETP 2.38 1.95 2.23 2.11 1.81
R GT 3.00 2.82 2.92 2.75 3.00
RAEFTE  GU 2.33 2.18 2.00 2.17 1.89
THi il /g TGW 47.54 47.64 46.11 47.56 46.46
Dff D-value 0.691 0.637 0.564 0.492 0.384
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