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Abstract; Xinjiang oilseed rape currently faces challenges such as mixed varieties and degradation, low
yields, low oil content, low quality, and a lack of high-yielding varieties. It is essential to establish a comprehen-
sive evaluation index system for oilseed rape in Xinjiang to identify high-yield oilseed rape varieties suitable for cul-
tivation in the region. In this experiment, 67 high-yielding and high-resistant spring rapeseed varieties were selected
as study materials. Eleven parameters were selected for evaluation based on the identification criteria, including the
number of primary branches, the number of secondary branches, the total number of effective branches, plant
height, the number of angular fruits in the main sequence, the length of the main sequence, the number of grains
per angle, the number of angular fruits per plant, thousand-grain weight, production and yield, and the lodging
rate. Various methods, such as weighted subordinate functions, principal component analysis, correlation analysis,
and cluster analysis, were used to conduct a thorough evaluation. The results showed that the yields of the tested va-
rieties ranged from 1 857 ~5 314.5 kg « hm™* with a coefficient of variation of 0.151. The total effective branches,
plant height, stem thickness, number of angiosperms in the main sequence, number of kernels per angiosperm,

number of angiosperms per plant, yield, and collapse rate of spring rape were used as the main traits to measure the
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comprehensive score of spring rape. Among these factors, the total number of productive branches and the number

of grains per spike showed the highest correlation coefficients with the comprehensive evaluation (D value) , reac-

hing 0.82 and 0.81 (P<0.01), respectively. The regression equation was constructed using stepwise regression a-

nalysis. The estimation accuracy for each variety exceeded 90% , suggesting that the 14 agronomic parameters in the

equation significantly influenced the yield of rapeseed. Moreover, the equation was also used to assess high yield of

rapeseed. Finally, based on the comprehensive performance of the varieties, ‘Qingza 12° and ‘ Longyou 19’ were

identified as suitable for planting in the Aksu region of Xinjiang.

Keywords: spring rapeseed ; variety identification; comprehensive evaluation; Aksu region of Xinjiang
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Table 1 Name and source of tested spring rapeseed
G RRAPR KR G LR R
Code Material name Source of material Code Material name Source of material
Co7 Bzl 10 %5 Longyou 10 C33 BgihiZ% 1 5 Longyouza 1
C65  JilA% 303 Guanyouza 303 Cl4 BEihZ% 2 % Longyouza 2 Hifmmg VRS T R A IR A R
€67  5EfifZA% 701 Guanyouza 701 5L EAMVAT IR IR C15 B2 35 Longyouza 3 Gansu Fucheng Agricultural Science
C49 I-=E—% Huifeng 1 Gansu Huifeng Seed Industry C66 f&9h 15 Fuyou 1 and  Technology Development
26 JLE "% Huifeng 2 Limited Company 43 il 2 5 Fuyou 2 Limited Company
Co4 Bigith 11 % Longyou 11 C46 @il 5 5 Fuyou 5
o2 Bzith 19 %5 Longyou 19 o5 57 88 Hongyou 83 SRty e T for Y £ |
C31 FlihZA% 15 Liyouza 1 LR AT R A FR A F Cl1 Z7Ml 558 Qinyou 558 Shaanxi Hongyuan Seed Industry
C21 FihZ% 3 5 Liyouza 3 Hubei Lizhong Seed Industry Science || C22 i 306 Fengyou 306 Limited Company
113h2% 6 = Livouz Technology Limited Comps
€36 *j{* 65 Liyoura 6 Technolory milec ompeny 03 2k 127 Shengguang 127 ERIUBAILBHEA I 7
cot 125 Qingza 12 Wuhan Liannong Seed Industry
Co6 T4 15 Qingza 15 C08  4EiMA% 655R Huayouza 655R  Technology Limited Company
€23 HIAMR 15 Qi ian 1 -
b 7 ﬂi 91%@”";’“2‘“ Cl0 Bk 62 Huayouza 62
S ingz N
) E:;T Z . e e . X C13 4:A% 9 5 Jingyouza 9
€0 AT Qnga ll T ERIHEAIAT) o A
Cc27 24 45 Qingza 4 Qinghai Hufeng Agricultural 38 AR 15 Huashi 1
C29 HH55 Qingza 5 Technology Limited Company +1 DJ uasht
CIs 45 Hufeng 4 c47 #Ei{ 2 5 Huashi 2
T C60 1EIX 3 5 Huashi 3
C63 T 5% Hufeng 5 s o et
c34 H4 65 Hufene 6 c42 138 4 5 Huashi 4
R 25 i85 5 Huashi 5
Cs57 T TS Qingza 7 fs o B . , . R
TR —— 20 6 Hushi6  HLEBHHAARAR
55 i 982 7h Y o C19 4211 7 5 Huashi 7 Hubei Guoke High-Tech
o S 199 ;niy_orgg R R 40 #6579 B Huashi 9 Limited Company
adl
. Wuhan Academy of C37 4Ei 10 %5 Huashi 10
C59 KM 95 Dadi 95 . .. . .
Agricultural Sciences C54 #2311 & Huashi 11
48 782 958 Xiwang 958 N i
~ C41 #6114 %5 Huashi 14
Cl6 A 122 Xiwang 122 cn S8 20 5 Huashi 20
C36 YRR 66 Shuofengyou 66 . ;;l Z uas l
€58 JR¥EN 2 Shuofengyou 2 Csl 4:2 215 Huashi 21
C62 TR 18 Shuofengyou 18 - = €35 471 23 °5 Huashi 23
€53 MR 693 Shuofengyou 693 Eﬁf&ﬁgﬁiﬁﬁ&;ﬂ It || €5 #6124 5 Huashi 24
€8 ZIS Yuoura 15 Companvg Y2 4% 25 % Huashi 25
o - orh Fu § > ) -
Eg; XT;;[?;Z;?SQ}TU?OHM 22;63 C61 33 3 5 Tayou 3 FEIEIN Tacheng, Xinjiang
MR Shuofengyou —
(50 J52Ei 067 Shuofengyou 067 09 FFUH Baichenghuang HRHEFFIR Baicheng, Xinjiang
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Fig.1 Temperature and humidity conditions of the experimental field
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u(X if) - ijax ~ Xiin (1) Table 2 Descriptive statistics analysis of various traits
X - X in different varieties of spring rapeseed
_ y Jjmin
¢ (XU) 1 lexlax - jmin ( 2 ) *E‘*l—ﬁ Xl XZ X3 X4 XS Xﬁ X7
cv Index /em  /Br.  /Br. /Br. /em /mm  /No.
W =— ! (3) f/IME Minimum 3540 380  0.00 200 10200 645 3620
2 cv, A Maximum  89.80  7.60 640 1380 171.00 1500  78.00
=1 A Average 6420 560 230 790 14880 11.10  53.40
D=, [u(X;)x W] (4) sfﬁfjé 160 010 020 030 1700 020 120
j=1 nd >ITOr
S, N o 7K N . Ny KL . 4\»‘ &
A w (X)) AR bR E s X, i BB R Slanzz:fﬁition 1280 100 150 220 1370 180 950
SR ARIOIIE 5 X A X, 43 B b p 4 P
: IT R
SR b0 2 (P A AL RS/ (. 2 BTG BE S Coetficent of variaion 20 %18 002 028 0 06 OF
PR PR BT ARG, IR FH A2 (1) TSR & pR AR (A, o Xis
. B . . ‘ ) EiEaN Xg X, X Xy Xp / (kg - X
2RI (2) F1EE 5 O, i bRk R Wl em sem oo Mo /x0T m
HAR EY ZE B T R4 AR L ; .
TELAY 5 R BG W, CV AR RS R BT o A5 D Fo/MH Minimum 3740 565 12080 1330 3.00  1857.00 15.00
REFE TN RAE T Maximum 7820 11730 33660 2820 530 531450 60.00
1.3 HiEaiE EXIE Average 5750 65.60 21510 2200 4.10  3297.00 28.60
i WPS 2021 B3840, , H] SPSS 27 4¢ St:’fﬁz%im_ 090 240 680 040 010 650 110
AR THIAESEH K IRIAHT by
N ; N . . o 70 19. . X . X .
B HIEPES BT 2 3R AP HT X S R AT 432, Standand deviaion 770 290 9930 36003053680

K Origin 2021 224,
2 HR500

2.1 AEHFHERMTEN K HERESHT

WX 67 AN ISR A A R ST AR Mg
GYHT (3% 2) NIRRT S R 8 oA R B\ R R
B ARSI R AR T AR R 7 R
RBEHRINBERES B RRZBIIKT 0.20, Hf
TR BB AR S R RO e T A R 8 #)
0.62, DEIIL, 9% F3 A B2 5 ) 3 32 o b i) o 22

K AR TN — Pk AR 1 2R Hr i
Peo AN 2 PR AR K SE BTSSR 67 4>
BT FT —=2 5 — 2 R LR
1250 BVl 19 5 20 1277 Bl 11
S 887 A 15 5 A FIp R R N
3 690.00~5 314.05 kg « hm™2; %5 — 2K e 7o
i ALHE A 2% 3 5 TRl 3067 H AR 1
S i 7507 B S B D FE TS S R
PRIl 2 820~3 675 kg - hm™? 5 55 =28 AT
PR R AdE AR 24 50 AEIR S B AR
K25 CAEIS8 CILE—5 MR 067,
A TRREREIN 1 856.55~2 805 kg + hm ™,

0.13 030 026 0.16 0.11 024 029

Coefficient of variation

TE X, MR BE 5 Xy - — OB X R RRG X, ARy
BB Xs M 5 X ZEHL X ERFAREG X B R X 2R
B X o - BEARIEG X, - SRR B X, TORIEE X 77 0 X R
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Note: X, : Branch height; X,: Number of primary effective bran-
ches; X;: Number of secondary effective branches; X, : Total number of
effective branches; X5: Plant height; X: Stem thickness; X;: Number
of effective siliques on the main inflorescence; Xg: Main stem length;
Xg: Silique length; X,,: Number of individual siliques; X,,: Silique
Number; X, : Thousand kernel weight; X,;: Yield; X ,: Lodging rate.

The same below.
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Fig.2 K means clustering analysis plot
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Table 3 Contribution of each composite indicator and factor loading matrix

A HLURFFAE(E Initial eigenvalue

PRI AT 7 1 Extraction eigenvalue

Principal B IR ABUTILE R IR ABUCE
component Figenvalue Contribution Cumulative contribution Figenvalue Contribution Cumulative contribution
rate/ % rate/ % rate/ % rate/ %
1 3.591 25.650 25.650 3.591 25.650 25.650
2 2.075 14.823 40.472 2.075 14.823 40.472
3 1.681 12.004 52.477 1.681 12.004 52.477
4 1.467 10.480 62.957 1.467 10.480 62.957
5 1.201 8.577 71.534 1.201 8.577 71.534
6 0.925 6.608 78.142
7 0.766 5.469 83.611
8 0.632 4.516 88.127
9 0.589 4.207 92.334
10 0.413 2.947 95.281
11 0.318 2.269 97.550
12 0.249 1.777 99.327
13 0.063 0.454 99.781
14 0.031 0.219 100.000
®4 BEREEGHNATERNE
Table 4 Load capacity and weight for each composite indicator
ok i fif 5 Load capacity Comﬁiii’iﬁ}ﬁ(‘i A AR
Index 1 2 3 4 5 (I::)rrllp;)r;ent‘ \f]aluel ! Weight/ %
X, -0.035 0.284 -0.119 0.035 -0.068 1.674 0.038
X, 0.113 -0.017 -0.139 -0.148 0.047 -0.153 -0.003
X5 0.122 -0.101 -0.041 0.058 -0.016 1.598 0.036
X, 0.132 -0.075 -0.099 -0.029 0.033 1.080 0.024
Xs 0.056 0.208 -0.040 0.280 -0.211 5.169 0.116
X¢ 0.036 0.027 0.151 -0.266 -0.367 -2.796 -0.063
X; 0.070 0.137 0.211 0.042 -0.109 5.871 0.132
Xg 0.051 -0.019 0.184 0.387 -0.162 5.897 0.133
Xy -0.012 0.020 0.343 -0.072 0.051 3.793 0.085
Xio 0.126 -0.013 0.049 -0.002 0.137 4.767 0.107
Xi1 0.025 0.078 0.265 -0.185 0.288 5.510 0.124
X, 0.028 0.147 -0.054 -0.233 -0.016 -0.330 -0.007
X3 0.039 0.208 -0.088 -0.007 0.387 6.250 0.141
Xy -0.016 -0.030 0.073 0.207 0.463 6.148 0.138
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Table 5 Weight affiliation function values of 67 spring X, [ B 5 #k — 08
rapeseed varieties for composite traits X, | ok [ e *ok ok "
o y— . |k ek ok Rk xx * *ok * '
Fatn FHE brifi 2z 1”.../%2& W v |EE ok ok ok B ek kx % k% - 0.4
Ind Me: Standard Coefficient Weicht :
faex ean deviation of variation 18 X o s e e o - 0.2
X, ok dok R kK ok
X, 64.207 12.678 0.197 0.054 ’ L0
Y. |EFE wE ok kx kxR *k
X, 5.608 0.981 0.175 0.048 )
X, * Rk ok - —0.2
X5 2.344 1.442 0.615 0.168 Y, — T PP o4
X4 7.901 2.224 0.281 0.077 X“ sk sksk sksk sksk kok kok kok kek sk [ kk k% )
Xs 148.846 13.645 0.092 0.025 X, % ¥ * - —0.6
Xe 11.023 1.768 0.160 0.044 v. EE + ++ + BB L o
X; 53.363 9.433 0.177 0.048 X, * *k i
X, 57.507 7.599 0.132 0.036 XX X X XXX K XX XX XX,
X, 65.644 19.676 0.300 0.082
X AR X — G X RO REG X,
X 215.063 55.131 0.256 0.070 : R & ’ ¢
S A 2 S ——— - Wy e
X” 21.983 3.583 0.163 0.045 ﬁ%ﬁ)’}ﬁﬁ\é&,x5:%lﬁl,xg:é*ﬂ,)ﬂ:IJ?%%%&J%.EJ?
X 4.130 0.466 0.113 0.031 KB X AR X - ARG, R AREG X, T
X3 219.802 53.191 0.242 0.066 R Xy B X BBREE = Rl s s SMJI3RIRAE P<0.05
Xy 28.582 8.232 0.288 0.073
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Wit 67 S FIMER LS RS D A
PRI 3) D A8 FEE — R gy
BB AR BURE R T AR EIP R
TR FRLE BRSBTS A AR I A G
FR(P<0.01) , KGR BURES B MR B0 ¢ R
Bk, ik E) 0.82 A1 0.81, (HAAT B, 5
FARIEL 5 RO 3T A R B AE AR AR B 2 IE AR G
KFR(P<0.01) , bk MR B 7K 5 R A7 7R
2 IEAOCE R (P<0.01)
2.5 BEEHXRMHRELSTSEEITEN

Sk B E e TE H bR KRt D (RIS
20 R (E 4) K K BERE S Hr a2 0 5
PR R =2 A FEONTE T A IX g5 A R R
PUABRT B 0 Fl B 4E  FH A% 12 57 Bl 19
U 115 CEFAR 15 50 ARINIR 655R
CFEIRE L CARIAs 62 5 B 2 5 AR 7
e S BT 3 S Lk 11 B KR
P SRR X 255 A bR 3 B0 Hp A5 10 S b, B4 < 2%
S 1277 Ui 887 L ZEM 558 L HAR 9T LA
M9 5 CHFELS P10 5  HH
122 3t 8 /4~ C FE N R BUMIXT e 22 10 i B < 424K 20
50 PRNHUS RIZE R R, CE R 125 Pk 19
S %ok 127 B 11 50 il 88 L ¢ A4k
155 AEIMAR 655R | FEIEE A6 AR G 7 i L
D {HARRTH (57, 25 G SR RN T Al st 11 BT A 445
SR AR 12 45 I BEh 19 5 PR R IR
a1 5) .

1 P<0.01 KTP 2R WE,
Note: X, : Branch height; X, : Number of primary effective

branches; X;: Number of secondary effective branches; X, :
Total number of effective branches; X5 : Plant height; X¢: Stem
thickness; X, : Number of effective siliques on the main inflores-
cence; Xg: Main stem length; X, : Silique length; X,;: Number
of individual siliques; X,,: Silique Number; X,,: Thousand
kernel weight; X ;: Yield; X,,: Lodging rate. * and * * in-
dicate significant differences at the P<0.05 and P<0.01 level,

respectively.
B3 o7 MEmERMESERS D EHNEXES T
Fig.3 Correlation analysis of 67 spring rapeseed varieties
in terms of composite traits and D value
2.6 AREFMK@IZE L OIS
A — 20 3 BT 2% B IAR 252 B il S A i
R 2 ) 10 DG 2R B 26 7T 5 ) 68 9135 v 7 A A
BB LIS w7 R BRI B R LR A T
W DA S 4 BT S B0 7 B Al J A
TRECH AR A HIE AL 85 73 Hr i g 7 s A ol
HI AR (N 5) T AR A S i 1l 0 AR Xl S e
FEHEAT TN, X 8105 O F 0 Ak RS B AT PR, R
B A A THRS B2 AT 36 2 90% LI b AR WF 5L
B RE R 14 DR ZSHOHh S P B
LSRR A IS RIS S R By o /1
D,=0.001+1.381X,+1.378X,+1.024X,+
0.812X,+0.065X+1.054 X+
0.855X,+1.425X,+1.021X,+
1.037X,,+0.91X,,-0.001X ,+
0.89X,,+1.044X,
(R*=0.994,P<0.001) (5)
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Fig.4 Cluster analysis of the comprehensive evaluation

of 20 high-yielding spring rapeseed varieties
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value and spring rapeseed yield
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