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Abstract ;: In order to explore the genetic rules of important traits of the spring wheat varieties(lines) in
Xinjiang in the past 40 years, 65 spring wheat varieties of different decades from 1985 to 2024 and 2
lines to be approved were used as materials. The main traits of wheat were subjected for genetic varia-
tion, correlation analysis, cluster analysis, principal component analysis, and comprehensive analy-
sis. The agronomic traits among different varieties(lines) showed rich genetic diversity. The diversity
index of 67 wheat materials ranged from 1. 96 to 2. 08, with the largest thousand-grain weight of 2. 08
and the smallestpeduncle length of 1. 96. The number of grains per spike was significantly(P<Z0.01)
positively correlated with plant height, flag leaf width, flag leaf area, and ear length, and was signifi-
cantly (P <{0. 05) positively correlated with peduncle diameter and flag leaf length; the number of

W kE B 39 .2024-03-29 &9l B 1 :2024-06-08

BB, ¥ A X &SP L IR 5 H (2021B02002-1, 2022B02001-3); #f i 4k B /K H 6 X “ R L & A4 7 8% 353 &)
(2023TSYCCX0013,2023TSYCLJ0009) 5 H A X “ = A&7 & F AA K 3250 B (2022SNGGNTO062) 5 8 5 /N % 7=l H A 4
F I H (CARS-03-94) s FrEd 4 H /K F IR X /NE Pk B AR R R0 H (XJTARS-0D) ; Bl K H R B 3 4 5 H (31960379,
51879267)

& —1£# E-mail: myjc0120@163. com (3K F:AlD

BiIEE E-mail:2zyq988@yeah. net. (FK K3 5 xjxwx@ sina. com (1§ L&)



< 150 - # K F W

2 45 %

thousand-grain weight was significantly(P<C0. 01) positively correlated with peduncle diameter, flag

leaf width, and was significantly (P <C0. 05) positively correlated with flag leaf area. Principal component

analysis converted 9 traits into 3 principal components, with a cumulative contribution rate of 72. 049%.

Combined with theweighted contribution rate of the 3 principal component factors, the top 10 materi-

als with the highest comprehensive score were Xinchun 35, Xinchun 45, Xinchun 41, Xinhan 688, Li-
angchun 1571, Xinchun 8, Xinchun 20, Liangchun 1242, Xinchun 18, and Xinchun 16, which can be

promoted as excellent varieties for planting.
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Table 1 Spring wheat materials and approval time in Xinjiang in the past 40 years

i i 44 R 7 5[] st 1 44 o S I ] i 1 44 B A 5 i)
Variety Released time Variety Released time Variety Released time

#r4 2 % Xinchun 2 1991 B 25 5 Xinchun 25 2006 B 48 5 Xinchun 48 2017
B4 3% Xinchun 3 1985 B 26 5 Xinchun 26 2007 B 49 5 Xinchun 49 2017
B4 4 % Xinchun 4 1990 B 27 5 Xinchun 27 2007 4 50 5 Xinchun 50 2017
#r 4 5% Xinchun 5 1990 B 28 5 Xinchun 28 2007 #4515 Xinchun 51 2017
B 65 Xinchun 6 1998 B 29 5 Xinchun 29 2008 H#F 1242 Liangchun 1242 2018
W& 75 Xinchun 7 1997 W& 30 5 Xinchun 30 2009 M 1725 Liangchun 1725 2024
Hi#& 8 5 Xinchun 8 1997 Hi#& 31 5 Xinchun 31 2009 A 1571 Liangchun 1571 2022
Hi# 9 5 Xinchun 9 1999 Hi# 32 5 Xinchun 32 2009 A 1758 Liangchun 1758 2024
#4105 Xinchun 10 2002 Hi# 33 5 Xinchun 33 2010 A 1201 Liangchun 1201 2018
#H# 11 5 Xinchun 11 2002 Hi# 34 5 Xinchun 34 2011 A 1522 Liangchun 1522 2022

B 12 5 Xinchun 12 2003 B4 35 5 Xinchun 35 2011 Fp

M 1773 Liangchun 1773 Pending

B 13 5 Xinchun 13 2003 36 5 Xinchun 36 2011 approval
B 14 5 Xinchun 14 2004 B 37 5 Xinchun 37 2012 %4 137 Hechun 137 2018
B 15 5 Xinchun 15 2004 B 38 5 Xinchun 38 2012 B 5 688 Xinhan 688 2012
B 16 5 Xinchun 16 2004 B4 39 5 Xinchun 39 2012 771881 Heli 1881 2022
Bi# 17 5 Xinchun 17 2005 Bi#E 40 5 Xinchun 40 2013 #FF 1354 Liangchun 1354 2021
i 18 5 Xinchun 18 2005 B 41 5 Xinchun 41 2013 T 2038 Ning 2038 2014
HEHF 19 5 Xinchun 19 2006 W 42 5 Xinchun 42 2014 ## 12136 Qichun 12136 2018

4 20 5 Xinchun 20 2006 B 43 5 Xinchun 43 2015 G

JULE K C1723 Jiushenghe C1723 Pending

i 21 %5 Xinchun 21 2006 Wi 44 5 Xinchun 44 2015 approval
B 22 5 Xinchun 22 2006 B 45 5 Xinchun 45 2015 Hed 5 %5 Jingiang 5 2008
A 23 %5 Xinchun 23 2006 Hi# 46 5 Xinchun 46 2017 W 7 5 Jingiang 7 2013
4 24 5 Xinchun 24 2006 A& 47 5 Xinchun 47 2017 5% 11 5 Jingiang 11 2018
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Changes of main agronomic traits of spring wheat varieties in different released time
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Table 2 Genetic diversity of the main agronomic traits in wheat
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AR AR Trait {8 Mean AR AL L Bl Range FrfE2: SO BREB CV/% SRS H'
# % Plant height/cm 86. 25 71.26~107.37 6.23 7.22 2.00
7K Peduncle length/cm 37.65 27.29~46.61 3. 20 8. 49 1.96
TR 954 Peduncle diameter/mm 3.39 2.42~4.22 0. 40 11. 79 2.06
MK Flag leal length/cm 22.97 14.59~32. 77 3.19 13.91 2.00
58 Flag leal width/cm 1. 69 1.21~2.27 0.23 13. 80 2.02
M Y Flag leaf area/cm? 31.42 18.67~49. 09 7.29 23. 20 2,04
B Spike length/cm 9.48 7.38~13.55 1.02 10. 81 1.96
TR %L Kernel number per spike 39.91 29.32~58.00 5.21 13.05 1.97
Tk # Thousand-grain weight/g 49. 48 37.97~62.87 5.01 10.12 2.08
SEY{H Average value — — — 12. 49 2.01
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Fig.3 Dendrogram of cluster analysis
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Table 3 Agronomic traits of six groups of wheat varieties

P4l 3] RS TR ML T T 5 JEE AR S b % TR
Group N lPl}aln/l lPedlLin/cle . Pedlum;le lFlai‘l/eaf F‘l(;ilg1 1/eaf Flag/leag | Sﬁ)ﬁ{/e Kernel ?glznber . Thf)Llsqncl'l)fl/
eight/cm  length/cm  diameter/mm  length/cm  width/cm area/cm ength/cm per spike ernel weight/g
1 87.65 38.07 3.47 23.79 1.76 33.63 9.57 40.78 48.95
Il 92. 34 38.28 3.08 19.02 1.52 23.43 9.96 40. 67 46.33
ik 79. 87 36.01 3. 14 20.52 1. 49 24. 20 8. 74 35. 67 49. 64
I\ 87.61 38.10 3.80 28.41 2.02 45.67 9.85 40. 88 56. 82
Vv 89.11 37.69 3.97 26.12 2.07 43.15 12.15 56. 50 49. 66
il 107. 37 46. 61 2.99 23.67 1. 41 27.10 10. 05 43.55 44. 29
x4 EIHSBLEERFEREREIR
Table 4 Eigenvalues and eigenvectors of the principal components
PR Trait o ER o EWr2 o ERGrS
Principal component 1 Principal component 2 Principal component 3
# & Plant height/cm 0.503 0. 690 0.288
T 45 Peduncle length/cm 0.322 0.562 0.670
B FM Peduncle diameter/mm 0.652 —0.406 0.079
K Length of flag leaf/cm 0.693 —0.161 0.033
A% Width of flag leaf/cm 0. 808 —0.292 —0.012
T8 R Flag leaf area/cm? 0.898 —0. 280 0.007
8K Spike length/cm 0.610 0.433 —0.378
TR 0 Kernel number per spike 0.670 0.331 —0. 544
Tk # Thousand-kernel weight/g 0. 355 —0.424 0.462
FHIE{E Eigen value 3.668 1.624 1.193
77 22 5i#k R Contribution rate/ % 40. 753 18. 043 13.252
ZITTTHk R Accumulated contribution rate/ % 40. 753 58. 797 72.049

Al

AN Ao i 5 U S AR M B 1 BB BLAC R
b S i Y LA T . T e R AT /N R AR
TP AR 1) 382 4% 22 R4 S A [R] 1 BUAR 0 A S B A ™
R B, b T AR /N AR R BRI Y
WHRM S AUTSE X 67 B /DA R
TFERE YV BT 45 SRR L Bl R o A A R

3

HE AR R T R TE AR TR R R
B TN TORL L R | v BRURD R R A T
THEa#, v BT K% 9 MERAMERER R
B 7.22%~23.20% 39 12, 49% . ZFEMETE
BN 1.96~2.08, 1 2. 01, Hep, BFOHLE .
i Ry A T A S B R VA N R S S = R < E (£
FWI/NEE FZRAR A B Z 323X 4 D TRER Y
R, BRI 67 Gy /NEM BRI 6



5% 20

SREINAE B SRIT 40 AR/ AR (RO B MO Y 38 % 40 T

+ 155 -

ANJERE RRLR E MR EARIOC R B 2R
T A A R i MR 22 S B . AN RIZR R/
BB 22 R BORGRHE T P 36 Ak AL
F 53. 7306 . R WAL BE B B/ L R R B ML T
FEME . B S AE E e I Y L N ARG R
TOM TR A A8 5 AR BB X5 AR BT 4 R AR
Fp—8, 8T A AN E AN R/ 2 R R
577 Y B A0 S IR B2 A o ke BB 6 R A R
MR RGN B TR A 8 AN EEAKZ
PR /N TR IT 255 WA F bk e 55 BB A 3K
G BERIN RH OGP 35 B I8 3 K P . T B A AR
WF ST E0HE /N 22 bk e A0 32 A 2 Sl AR T
A b Xk BB ™ 7 A SR O BE AR Dy BB T A
e B T e 6 B . AU b, /N A R e S R
AT L B 2 ] F9 AR QR 24 O TE A OG , HL bR e 5 B
RS AR S TR 2 DI A ot b i 7 e v
e e — > T B9 2 MR AR (EL A0 T 1 5 1 B9
INFERR TR AT EER AT . AEAS I B
KR TR 5 G G (HAR G R BRI, IV
P AT AR AL A 2 X5 b /N 2 R 0 25 A A B
FRA A O S TORCE S OO, SRR A
IEAASG . AT A B/ 22 I T ARURI R 5 S
WEIEMC, 5 TR E R B EMC, mARgE
WU o /N 22 TR B R I g R R AR A
TR . PRI /N 22580 i Rl 7 A o, 203 3
G2 AR 1 94 02 2 5 10 1 T A RE B G A
Pk B 55

4 H#

B AN TR /N S AR (RO AR IR AR
) R B A9 25 5 . RO TR AL (23, 20 %0) A8 53 R B
e K, TRLE (2. 08) FIEE T 45 ML (2. 06) [ 5t /L £
BEVERR B . 9 MR A S R — i
(12.49%) , F it ZREPERE 80 (2. OD B . BT
SRE/NE MM (RO BAEE NG ZEE. A
B R R v TR R S W 3 AE A
XK SRR DRI T K R B B SG TR E S
TR 9OHL B I B S I E A G, S A
EIEM G, W E ik 9 AR RN
3AFEMAY . Bt sTEk Rk 72, 049%, o H &
5T VAR A5 TUH R 41 5O 688 IR A
1571 HAS SR LR 1S5 fie - AR A R 4
IR

SE K

[T AR W R B 45 N R B 906 B 8 7o Ak 0 4%
AR HEFME . 2023(5) :113.

LIU X L,LIN Z G,.SONG Z H,et al. Characteristics and high
yield cultivation techniques of a new wheat variety Xinmai 906
[J]. China Seed Industry,2023(5):113.

L2050 8, JA B 20 AR 55 /N BT 0 Mtk 5 0 s o R 7
AHOCHF I SC R LT, RS PR A2 412, 2022, 28(2) : 352.
XIANG C,ZHOU C H,XU Z B,et al. Relationship of pedun-
cle traits to grain-filling and yield-related factors in wheat
[J]. Chinese Journal of Applied and Environmental Biolo-
2y,2022,28(2):352.

(318 EA4, B BT, 55, A [ /NE SRl 2R S w i
TR A I B Ay ML) ], WA ML 24, 2023,62(12) 23,

DAI BS,LYU R L,HU Y K.,et al. The grey correlation anal-
ysis of main traits and yield of different wheat varieties [J].
Hubei Agricultural Sciences ,2023,62(12) :23.

LAIRMRF 2 AN B = A /N MR 2R ZERDY
AR ). 2RO B2, 2023,51(18) : 34,

ZHU B L,L1J.MA H Y,et al. Development trends of wheat
main agronomic characters in Henan Province [J]. Journal of
Anhui Agricultural Sciences ,2023,51(18) :34.

[5IREHEIE, R 5, B i, 5. 337 /N2 S RIORFRLAE OC MR 1 4
FER A SCHR AT [T ). R AEY) #2024 ,44(5) 1547,
XITT,WU Q, YANG ] G,et al. Genome-wide association
studies of 337 wheat varieties for grain-related traits [ ] ].
Journal of Triticeae Crops,2024,44(5) ;547.

[61F M TLARAE PR L5, 3 FhREEGRIXT SR « S BRPTBR B 4
il it s BV TP LT . sl )27, 2022, 59(6) 1 1450.
WANG Y,.SHEN Y Y,CHEN L.,et al. Assessment of syner-
gism of florasulam halauxifen-methyl added with three syner-
gists on controlling broad leaf weeds in spring wheat field [ ] ].
Xinjiang Agricultural Sciences,2022,59(6) :1450.

L7008 , F oK A2, 2200 72, A5 YL 75 I b b DX /N 22 b i 9% R Y 2
HEARITM BAH P ST (1], K32 54 2881 4%,2023,40(5) : 18.
PAN L Y,WANG Y J,LI H J,et al. Evaluation and correla-
tion analysis of multiple traits of wheat germplasm resources
in Huaibei Area of Jiangsu Province [J]. Barley and Cereal
Sciences ,2023,40(5) ; 18.

[814: #u, R4S ARAMAER, 5. 69 13 /N2 B0 B % IR 1) 25 & PEIT
(0. R A R 3% 42,2024, 26 (2) 33,

JIN Y,SONG Q H.SONG ] J,et al. Comprehensive evalua-
tion of 69 wheat germplasm resources [J]. Journal of Agri-
cultural Science and Technology .2024,26(2) :33.

COTBRE 2, (9 B2, 1, 5. /N2 S Rl B8 U5 R 20 MR s o 50T
LI B B2, 2006, 43(S1) : 88.

YAN G R,BATY T,WANG W,et al. Evaluation and identifi-
cation on agronomic characters in wheat germplasm resources
[J]. Xinjiang Agricultural Sciences,2006,43(S1) ;88.

[I0FE R 3 AT A M, F v, 5. FE T 8 A 20 MR i 38 ik 22 X/
A (RO AT L] AR LR, 2023, 27(6) 141,
WANG Y D,REN Z C,WANG C,et al. Comprehensive eval-
uation of wheat varieties(lines) in Huanghuai wheat region
based on 8 agronomic traits [ J]. Journal of Hebei Agricul-
tural Sciences ,2023,27(6) :41.

CIVTEAE R, BR G « JCRIFRIR AR A8, 55, BT 88 4 /N 22 B I %

TR E A 2R L Z2 AR 4 A LT . B i FL27, 2023,
60(5):1050.
HUANG Q N, Maerheba Aisibaier, ZOU H, et al. Genetic
diversity of main agronomic traits in Xinjiang winter wheat
germplasm resources [ J]. Xinjiang Agricultural Sciences .
2023,60(5):1050.

C12]9hZEft ok B, ak R R, 55 bR 4 22 IX 2 M/ 22 i (RO A

EHEREEG ML) ] R BHE L 2023,44 (11D < 19.
SUN J W.ZHANG K,ZHANG ] L.et al. Comprehensive a-
nalysis of agronomic characters of dryland wheat varieties
(lines) in northern winter wheat region [J]. South-Central
Agricultural Science and Technology ,2023,44(11):19.

L1338 AN P2 R, Mg B, A5 /N 7 o 55 8 it AR 04 4 O 1 43
BrlJJ. s E AR, 2018(1) 163,

HUANG J,QIAO J L,MIAO Y W,et al. Correlation analy-
sis between wheat yield and flag leaf traits [J]. China Seed
Industry ,2018(1) :63.



