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Abstract To address the single genetic background and scarce breeding resources of rice in Xinjiang, rice
germplasm resources from different ecological regions were introduced. The genetic diversity of their
phenotypic traits was studied and excellent rice germplasm was screened. A total of 355 rice plants for 17
qualitative and 20 quantitative traits were investigated. The results showed that: The rice germplasm
displayed a rich variety of variation in qualitative traits including panicle exsertion, second branch, shape of
panicle, leaf blade pubescence and tillering ability. The 20 quantitative traits ranged from 3.906% to
57.519% variation, with genetic diversity indices ranging from 1.713 to 2. 067. Through cluster analysis,
the 355 rice germplasm resources were divided into four major Groups. Group | belonged to 97 specific
germplasm with extreme grain type, group [l belonged to 81 potential yield increasing germplasm, group
Il belonged to 94 late maturing extreme germplasm, and group [V belonged to 83 high-yielding and high-
quality germplasm with excellent high yield grain type. Principal component analysis converted the 20
quantitative traits into five composite factors with a cumulative contribution of 74.989%, with the
components contributing 17.472% (PC,), 17.071% (PC,), 15.738% (PC;), 15.237% (PC,) and 9. 429%
(PCs) , respectively; The comprehensive score of rice germplasm resources ranged from 0.4168 to
1.2408, and the top 10 germplasm resources based on the comprehensive score were ‘21Y137° ‘21Y271’
‘21Y162° ‘21Y280° ‘21Y276° ‘21Y87’ ‘21Y132° ‘21Y254° ‘21Y294° ‘21Y318’

yielding grain type and excellent group [V germplasm. In conclusion, the top 10 germplasm resources can

, which are all high-

2024 4F 55 29 %

be used as the high-yielding and high-quality rice parent selections for the future in Xinjiang.

Keywords Xinjiang; rice; germplasm resources; phenotypic traits; genetic diversity
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It 8.40~10. 10 °C, 4F F% /K & 65. 40~78. 70 mm, &
FEI 185 d. TP BT 1 pH 8. 20 &k &
1.45 g/kg L F% 0. 52 ms/cm A ML 31. 99 g/kg.
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Table 2 Number and proportion of rice quality traits
ME{E Value
F8F75 Index
1 2 3 4 5 7 9
Tl 32 297 y 58 y 0 0 0
Panicle exsertion (83.66%) (16.34%) (0.00%) €0.00%) (0.00%)
T A 24 331 0
. / / / /
Panicle type (6.76%) (93.24%) (0.00%)
TR KA 12 / / / 322 21 0
Second branch (3.38%%) (90.70%) (5.92%) (0.00%)
MESLTE S 101 131 123 0
. / / /
Shape of panicle (28.45%) (36.90%)  (34.65%)  (0.00%)
MR HE 138 y y y 212 4 1
Leaf blade pubescence (38.87%) (59.72%) (1.13%) (0.28%)
W 2 345 10 0 0 y , )
Leaf curliness degree (97.18%)  (2.82%) (0.00%) (0.00%0)
- HF G 57 210 88 0 y y y
Auricle color (16.06%)  (59.15%) (24.79%) (0.00%)
-5 B (0, 120 235 0 0
. / / /
Ligule color (33.80%)  (66.20%) (0.00%) (0.00%)
IR 355 0
. / / / / /
Pulvinus color (100.00%)  €0.00%)
T B, 0 355 0
o / / / /
Lamina joint color (0.00%) (100.00%)  (0.00%)
ZEFFAT 355 0
/ / / / /
Color of stem node (100.00%)  €0.00%)
ZEFTI 1 354 0 0 0 / y
Internode color (0.28%) (99.72%) (0.00%) (0.00%) (0.00%)
TR 355 0
. / / / / /
Wrap or bareness of internode ~ (100.00%)  (0.00%)
GrEET) 187 166 2
. / / / /
Tillering ability (52.68%) (46.76%) (0.56%)
FEsk 237 117 1 0 / y /
Color of stigma (66.76%)  (32.96%) (0.28%) (0.00%0)
PRI 355 0 0 y y / y
Anther shape (100.00%)  €0.00%) (0.00%)
L2 H 240 115 0
/ / / /
Anther color (67.61%)  (32.39%) (0.00%)

T A5 N R KRR B MR R B L

Note: Proportion of rice quality traits in brackets.
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Table 3 Description of quantitative traits

LSRR ERN N e R AH ¥ RRE/ Y kR

Quantitative traits Min Max Mean CV FEBH
& B - 05 B /d Seeding date-First heading date 54. 00 107. 00 84.51 10.730 1.754
& Bl 1) -5 #31] /d Seeding date-Full heading date 59.00 124. 00 90. 93 9.375 1.713
#k %5 /cm Plant height 50. 00 118. 00 84. 84 10. 985 2.012
S S /em Flag leaf length 13.00 39. 00 27. 87 18. 494 2. 050
B0 55 B /cm Flag leaf width 0.70 1.80 1.24 13.493 1.840
8 i K J# /cm Last second leaf length 19. 00 41.00 30. 60 12.922 2.050
{8 — 0 55 ¥ /cm Last second leaf width 0.60 3.10 1.26 18. 456 1.951
K /cm Panicle length 10. 25 22.80 16. 07 11. 350 2.038
S 4L Grain number per panicle 21.30 176.50 92.10 27.118 2.067
25 Bk 2 Number of empty grains 4. 60 99. 10 36.16 57.519 1. 979
TR %k Spikelets per panicle 26. 30 243. 20 128. 26 24. 210 2.041
4550 /% Seed setting rate 24.21 95.96 72.67 18.537 1.988
PRk /(g/#k) Single plant weight 4.30 75.47 26.08 32.745 1.943
TR /g 1 000-grain weight 14. 21 28. 98 21.22 9.987 2.019
248 J8 K /mm Grain circumference 17.56 26.02 20.18 5.168 2.028
2 ki H A% /mm Grain diameter 4.56 6.36 5.25 3.906 2.017
A %758 B /mm Grain roundness 0.32 0.55 0.46 9.429 2.048
2R /mm Grain length 7.07 10. 36 8. 14 6. 089 2.031
2 KL 5% /mm Grain width 2.81 4.22 3.56 6.353 2. 047
A KK BE H Ratio of length to width for grain 1.91 3.24 2.32 9.709 1.955

B B(27. 118%) EER B (24. 210 %) iy 748 5 & B8
KL BITE 20. 00096 Lh b, BB 3% 44> e A Mok B A 45
K a5 AL A8 S, Hofth R RO 19 B S R BT
3.906%6~20.000% o Jir 5| B 7K A5 fb 0o R st
s S f o B B BIE 80 1, AT SR K RE T i i
T H FIPEIR B R P2 AR S5 00 ) o R i

gl dE K R B AL Z AR MR R (H D O 1,713~
2.067,F¥ R 1. 979, itk Z HE R BRI A7 (£ 3D
b 3 i - 5 R B/ Ol 1. 7135 SR B B R R
2.067, Ml Z R B0 i BRHE P AR R Ry S5 kL
(2.067) > & K (2.050) > f# = nf K JE
(2.050) =>4 Hi B BE (2. 048) >4 Hi 9 (2. 047) > Fl

FE(2. 04D >FEK (2. 03) >/ ki K (2. 03D >4
B K (2.028) > T ki # (2.019) > & R 4 &
(2.017) =Kk (2. 012) > 45 52 R (1. 988) > 23 At ki
B (1,979 >4 ki K B8 H (1,955 > 8] — ) 55
(1.951) > B Rk (1. 943) > 81 M- 58 JF (1. 840) > 1%
o 30 - 4 A (1. 750 > FE A I - SR I9I (1. 173) , 7]
T, A3 7K R G o A BT B AR 2 IR B B A K 2=
S, A BCF 1R S
2.3 ABFEEMHEZS5HEERRENBEXE
ST
FH P L AT R, AR B8 AR ol 0T - G e R Al
B SR R ] TE R R SRR A
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LR VA G 7 s ERE S A Sl A R e T A
X FR(P<<0.01) , H b 5 52 k7 B0y A1 ¢ R 80
KOR*=0.720) ; B B 545 L% TR E AR

IER N Al SN A RS ST IR TIPS S
Z (P<<0.01) , Hor 5 45 KL 58 A9 A ¢ & B K
(R*=—0.351),

FEFr Index

AXI X_’ )(3 X4 ‘XS XG X; )(8 X9 XlO Xll XIZ Xl3 Xl4 XlS X16 Xl7 XXB Xl‘) ‘XvZO
X, 3K € %% & o Ry *% * k% 8 okk
X, ¥ ok @ sk ke G or Gl ook
X, 3of | ook % *
X, % ) | —
)(7;;*/ sk kk bk e bR %k Sk Gk ek 040
X, 3% |0 & &P x % K %5 ok i 020
@ 26 &
b b b B -0.00 R
Poen e G @ o
oK SR sk % %k %% Okk L 020
Xl3 ﬁ(*/ * 7o) ’
X2 ~0.40
X
-0.60
-0.80
* P<0.05 ** P<0.01
-1.00

X, 48 B0 - B BEIUIF 5 X, , 48 B 0S-S5 BREIUI I I 5 X, B 080 5 X, SRR 5 X, B0 I 8 5 X, ) I 5 X ) I B 5 X, R 5 X, SR
B0 X0, ZEROBLEG Xy BRI X, B 5085 X, SRR 5 X, TR 5 X5, A I 5 X, 00 LA 5 X0, AT I JBE 5 X, AL K 5 X, 4L 55 X,

BRI . T

X, seeding date-first heading date; X,, seeding date-full heading date; X, plant height; X,, flag leafl length; X5, flag leal width; Xj, last

second leaf length; X, last second leaf width; X, panicle length; X,, grain number per panicle; X,,, number of empty grains; X,,, spikelets per

panicle; X,,, seed setting rate; X,;, single plant weight; X;,, 1 000-grain weight; X,;, grain circumference; X5, grain diameter; X,;, grain

roundness; Xg, grain length; X,, grain width; X,,, ratio of length to width for grain. The same below.
1 KIBHEMKEREXS T

Fig. 1 Correlation between quantitative traits in rice

SESCR G YR AR TORLE AR AR
Fi A B E A G R (P<<0. 01, Hirh 5 50k 5y
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)RR R -SRI ) T R S RURLEL AR B
Pl 35 5L B 3 1A 56 K R (P<<0. 01D, Hih 5 25 At kiz
A R BERR(R? = —0. 93D A D,

TR 545508 AR B AR B
BRI A RL S 1 B A B OE A DG OE R (P<C0. 01D,
Hh 5 HRMH KRR K (R = 0.666), T i
5536 30 - hh RE A 6 R 0 -5 R | SORLE | s L RL
B R AR T H S A B UM DG R (P
0.0, H 5 25 Hb kL 5 iy #H ¢ R Bl R(R*P =
—0.277) , WLIE 1o m ] WL, K R ™ f 48 B R R
A FRAVE AR I [F] e

2.4 BESW

Hy 1] 2 W] %, 355 13 7K A8 A4 R 8% 43 o 4 REHE,
PR A4 R BE 0 K RS R Y & Bl R R
SPSS 26. 0 ¥ 47 3 % (Scheffe) i J5 22 43 #r 15 5]
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1) 27.32% ; ML HER A AR BIE AR K A
W 58 AR B L S B, JE TR e e B A A S
PR . SIS RE N 81 M A oRE L N B MR
22.82%% 5 2T 3R 0 46 ol 101 - s A 300 R0 R Aol 40 -
Si 3R TN TR = N o T AR N R 82
LB TR A R . BB IR 94 i MR, R
OB 26. 48 %0 ; L 25 HF 3% B0 O 4% A A - 4n FE 0 A
AW -SrEUIBERK SRR EZ BT A
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Fig. 2 Clustering based on quantitative traits in rice
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Table 4  Statistics on clustering results

2 Group
PEAR Trait
I 11 1 v
&R -4 F38] /d Seeding date-First heading date 86.04 b 74.99 ¢ 90.22 a 85.53b
% A 4] -55 3] /d Seeding date-Full heading date 92.37b 81.99 ¢ 96.39 a 91.77b
B /cm Plant height 84.50 b 81.01b 83.53b 90.47 a
St ¥ /em Flag leaf length 28.45a 27.64 a 27.16 a 28.22a
S0 5¢ & /em Flag leaf width 1.21a 1.26a 1.26a 1.23a
8] — M- /em Last second leaf length 30.77 ab 31.73 a 29.55b 30.48 a
{8 058 i /em Last second leaf width 1.23 be 1.16 ¢ 1.32ab 1.35a
4 /em Panicle length 16.18 b 15.07 ¢ 15.78b 17.23 a
5241 %L Grain number per panicle 97.61b 82.17 ¢ 80.08 ¢ 108.96 a
28 R %L Number of empty grains 34.12b 17.06 ¢ 58.64 a 31.75b
TOKL 5L Spikelets per panicle 131.72 a 99.23b 138.72a 140.71 a
45905 /% Seed setting rate 74.06 b 83.32a 57.63 ¢ 77.69b
HbR T /(g/#) Single plant weight 27.25a 23.14 b 23.42b 30.61a
Tk /g 1 000-grain weight 20.81b 22.66 a 20.55b 21.06 b
Ak K /mm Grain circumference 19.50 ¢ 20. 38 ab 20.26 b 20.71a
42 BE FLA% /mm Grain diameter 5.19b 5.37a 5.21b 5.24b
Z+RiE £/ mm Grain roundness 0.49a 0.48 a 0.43b 0.41¢c
%K /mm Grain length 7.75¢ 8.12b 8.25b 8.49a
AR5 /mm Grain width 3.67b 3.75a 3.45¢ 3.40 ¢
23 % K 52 He Ratio of length to width for grain 2. 14c 2.19¢ 2.42b 2.53a
TE e ) — A7 B8 AN [/ 7 1 R 22 57 |9 3% (P<<0..05)
Note: Within the same row , different letters represent significant differences (P<<0.05).
L W 0.517X,,+0. 368X 3;—0. 417X ,,+0. 522X,
F,=0.448X,+0.458X,+0.014X,—0. 057X,— F,;=0.027X,+0.024X,—0. 012X,+0. 013X,+
0.054X;+0.069X;—0. 164X,—0. 021X+ 0.037X;+0.039X;,—0.073X;—0. 007 X;—
0.026X,+0.474X,,—0. 297X,,+0. 449X ,— 0.067X,+0.044X,,—0.083X,,+0. 021X, +
0.002X5;+0.111X,,—0. 004X ;+0. 032X s+ 0.092X,;+0. 423X,,+0. 480X ,;+0. 546X s —
0.087X,,—0.036X5+0. 088X,,—0. 079X}, 0.034X,,+0.401X5+0. 310X ,,+0. 049X,
F,——0.042X,—0. 043X,+0. 151X,—0. 012X,+ F,——0.106X,-0. 086X,+0. 342X,+0. 041X, +
0.010X;+0. 004X;+0. 075X,+0. 164X;— 0.066X;—0.020X;+0. 152X,+0. 382X+
0.003X,—0.056X,,+0.035X,,—0.070X,,— 0.523X,+0. 042X,,+0. 392X,,+0. 216X, +

O. OZSXB*O 112X14+O 262X1570 028X167 O 430X13+O 001X14+O. 015X1570 039X167



22 OE R R R 2024 4F 55 29 %
x5 WIS ADEBRSHFEEREEREH L
Table 5 The eigenvalues and eigenvectors of the first five principal components
LN %1 55 2 o) 55 3 WL 55 4 WY %5 5 WMo
Trait PC, PC, PC, PC, PC;
&R - 1R ) (X)) Seeding date-First heading date 0.836 —0.077 0.047 —0.185 —0.084
& Al -5 B (X,) Seeding date-Full heading date 0. 855 —0.080 0. 042 —0.150 —0.111
B (X3 Plant height 0.027 0.280 —0.021 0. 597 0. 100
S (X)) Flag leaf length —0.107 —0.023 0.023 0.072 0.837
it 5 B (X)) Flag leafl width —0.100 0.018 0. 065 0.116 0.652
= KB (X)) Last second leaf length 0.129 0.008 0. 069 —0.035 0.785
Bl =t 58 B (X;) Last second leaf width —0.307 0.139 —0.129 0. 266 0.236
R (X Panicle length —0.039 0.304 —0.012 0.668 0.149
52k KL (Xy) Grain number per panicle 0. 049 —0.005 —0.119 0.914 —0.024
25 AR EL (X)) Number of empty grains 0. 886 —0.103 0.078 0.073 0.066
FRL L (X)) Spikelets per panicle —0.554 0. 065 —0.148 0. 686 —0.063
2590 (X,) Seed setting rate 0.839 —0.130 0.038 0.378 0.029
HPR T (X)3) Single plant weight —0.003 —0.046 0.164 0.751 0.044
TR HE (X)) 1 000-grain weight 0.207 —0.207 0.750 0.001 —0.006
0L JH K (X(5) Grain circumference —0.008 0.484 0.851 0.026 0.093
BRHEE (X5 Grain diameter 0.059 —0.052 0.968 —0.069 0.096
AR IR B (X)) Grain roundness 0.163 —0.956 —0.061 —0.170 0.001
B RK (X)) Grain length —0.068 0.680 0.712 0.071 0.067
AR (X)) Grain width 0.164 —0.772 0.549 —0.163 0. 055
kK 58 L (X,,) Ratio of length to width for grain —0.148 0.965 0.087 0. 144 0.013
FEAF{H Characteristic value 3.488 3.421 3. 145 3.056 1.888
J7 22 BTk %8/ % Variance contribution rate 17.442 17.106 15.724 15.278 9.439
B3k & /% Accumulated contribution rate 17. 442 34.548 50. 272 65.550 74.989

0.097X,,+0. 041X,5-0. 093X, +0. 082X,
F:=—0.061X,—0. 081X,+0. 073X,+0. 609X, +
0.475X,+0. 571X,+0. 172X,+0. 108X, —
0.017X,+0. 048X,,-0. 046X,,+0. 021X,,+
0.032X,;—0. 004X,,+0. 068X 5+ 0. 070X 5+
0.001X,,40. 049X,,+0. 040X ,+0. 009X,
WM 22 3R bR ME AL TS 20 > R R R
Xi~Xo A S F i Rk R Fi~Fs, DU

BEAS FE RS BT R R T 25 BT BE T BT 4R B3
B B BT TR Y B4 S AL R T
Iy GEAA VR B R . F=(0. 174 42F,+0. 171 06F,+
0.157 24F,+0. 152 78F,+0. 094 39F;)/0.749 89,
LA AR5y () My Fh IR R BT o 355 1) 7K Ff il ok
PR LE A5 VB FIAE 0. 416 8~1. 240 8, L & 154
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Table 6 Top 10 comprehensive evaluation of rice

germplasm resources

H 4 Rank # £} Material Ia 2 Group
1 21Y137 1.240 8 v
2 21Y271 1.205 2 v
3 21Y162 1.117 5 v
4 21Y280 1.116 2 v
5 21Y276 1.111 0 v
6 21Y87 1.096 3 v
7 21Y132 1.087 3 v
8 21Y254 1.071 6 v
9 21Y294 1.058 7 v
10 21Y318 1.0355 v
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IS [ N SR S 2024 4F 55 29 %

E—EE B A FRZEHL, B B SR RE 27 e R £ 15 W BF 52 90 B BT 5% 51, 2 DA =R il e U8 K K
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