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Diversity analysis and comprehensive evaluation of phenotypic traits of
grape germplasm resources in the Turpan-Hami region of Xinjiang
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Abstract: To screen high-quality grape germplasm resources, this study took 110 grape germplasm resources from

the Turpan-Hami region in Xinjiang as experimental materials. The phenotypic trait diversity of these grape germplasm re-

sources was systematically analyzed, and a comprehensive

Yr#s B #:2024-07-25

EEWA 5 = Y0NS AR 4 (2022xjkk1201) Bl 4k
IR BRI R AAT 55 4 T (2022802045 1)

TEBRA SR (1999 ) | 50 8 v b 4 A, W WF98 A WP o¢ from 0.149 to 2.867, among which the diversity index of
J7 1 R R R R AE ST . (E-mail) 1183912563 @ qq. grape berry shape was the highest. The coefficients of vari-
com ation of the 24 quantitative traits ranged from 7.77% to

BIEE AL, (E-mail) zhouwq1120@ 163.com 48.96% , among which the coefficient of variation of fresh

evaluation was carried out. The results showed that the

diversity index (H') of the 55 qualitative traits ranged
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grape berry weight was the largest. Through principal component analysis, 24 quantitative traits were simplified into seven

principal components. The cumulative contribution rate of these seven principal components reached 72.336%. The main

contributing traits included berry transverse diameter, leaf area, petiole length of mature leaves, rachis width, relative

chlorophyll content, internode thickness of mature branches, internode length of mature branches, berry fresh weight, leaf

width of mature leaves, rachis length, cluster length, soluble solids content, pedicel length, and pericarp thickness. These

traits were utilized to more efficiently conduct the evaluation and selection of grape germplasm resources. By calculating the

comprehensive score (D value) using the subordinate function method, four varieties with excellent comprehensive traits

were preliminarily screened out, namely Xiangfei Centennial Seedless, Black Grape (2022), Centennial Seedless and

Tianshan. The results of this study provide a scientific basis for the effective utilization and genetic improvement of grape

germplasm resources.
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Fig.1 Frequency distribution and diversity index of branch and leaf traits
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Fig.2 Frequency distribution and diversity index of fruit traits
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JE 5 VBRI TG BE | i i A G AR LA
BFEIEAHIE(P<0.05) , 5 aii it rb ik | gl i i
Bo R R A TR AR R IR A O& (P<0.01)
R HA RN W E U C (P<0.01) , MR
55 G Al R BE | i e R | i e e
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K(P<0.01) , ARBEGEEE 5 AR a5 Sk T R
KRIPAE SRR TR 5 LA 2 00 S 3 19 1E AH G
F3 24 NHEMR SRS

Table 3 Diversity analysis of 24 quantitative traits

(P<0.01), 553 f fif 75 2 g 3 1E A (P<0.05)
TRt ok TR RROVE SRR SR EA
() 79 7P S A0 48 3 TEAH O (P<0.01) o 2R BCJEE B 55 A
5 It P A A S AR B 2 1A O (P<0. 01) |, 55 AL i
B R TR B UM DG (P<0.05) , SIS R AH
X i R R A S IE A OG (P<0.05) , W E
[T O i 5 B it 14 B | i P 40 1 5 P
WA (P<0.05) , SR E Fohifif f ks
T SRR SRR SRR RS ER R
B FAHIE(P<0.01)

A GIREIN ol RKAH tR/MH RN A5 FH( %)
AR T I (mm) 83.19+15.99 123.94 48.60 EAB I I B 19.22
AR T TR (mm) 6.77+0.86 9.33 4.68 A R AT RLEE 12.78
A I K BE (mm ) 4.97x1.19 10.42 2.53 T U 23.87
B I FERE (mm) 8.50+1.29 15.26 5.37 S - 145 B 15.19
S AR (mm ) 112.62+17.01 166.79 73.29 TR AR G 15.10
S R (mm ) 135.09+17.28 190.53 100.14 A e kA 12.79
B 5E (mm) 173.65+21.20 249.28 113.19 JLHS - G 12.21
A TR (mm) 0.16+0.02 0.22 0.11 IS 14.03
R (g) 4.48+1.29 8.73 1.54 ANy 28.80
- A (em?) 155.46+42.92 335.80 56.11 I H AR 27.60
2R ZAART 5 &k 45.53+3.54 54.52 34.80 ISR SR AR 5 i 7.77
FEAER B (mm) 34.34+9.21 67.35 19.19 FEAE R 26.81
TEME 42 (mm) 4.18+0.76 7.17 2.42 R E AR 18.30
SRR E (em) 21.39+3.50 33.58 11.04 SRR 16.36
FIETENE (em) 11.44+2.07 18.35 7.51 RBEIEE 18.10
SR T (g) 3.32+1.62 10.76 0.99 R fif 5 48.96
LR THE(g) 0.69+0.32 2.32 0.22 YA i Y 47.26
FALYAFE (mm) 19.15+3.92 29.56 11.81 FRit 20.45
FORR AR (mm ) 15.78+2.58 25.38 10.42 SRR 16.36
MK FE (mm) 7.04x1.24 10.04 4.11 AR 17.62
RFERE (mm) 2.37+0.68 4.81 0.86 REER 28.67
S JREPE (mm) 0.03+0.01 0.07 0.01 SRR 44.62
HBEEE (g) 0.22+0.10 0.49 0.06 R ff o 45.50
AR HERDEY) & 4 (%) 21.33£1.99 27.38 15.76 ATV i 9.34
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Fig.3 Correlation analysis of 24 quantitative traits
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Fig.4 Cluster analysis of grape germplasm resources based on quantitative traits
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Fig.6 Principal component analysis of 24 quantitative traits
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Table 4 Composite scores of 110 grape germplasm resources

Hh AN 2 FR gafmsy 4 AR FR gatsr 4 Hh AR FR gatsy ks
ER G ASPENN 0.665 1 I 0.474 38 AN 0.415 75
A% (2022) 0.619 2 JSRAN 0.471 39 TR B ST (HAH) 0.414 76
TR EG L 0.614 3 BN 0.471 40 e 0.410 77
Kili 0.612 4 oy L 0.471 41 BT 0.409 78
E ] 0.580 5 KIGTCH 0.470 42 AL 0.408 79
JERAE 0.576 6 T I AR A% 0.470 43 RIEH 0.406 80
IR 0.563 7 By 5T SR 0.470 44 EESE 0.404 81
- LT A 0.559 8 AN o3 0.468 45 o+ 0.403 82
FX9%5 0.556 9 S WA 0.465 46 AR 2021 0.402 83
KT 0.553 10 WA IR 0.464 47 EMER 0.399 84
HIE# 0.551 11 SR 0.461 48 WRIR 0.396 85
2 B{ AT T 0.538 12 MLl 0.461 49 87-1 0.393 86
BERLE TR 0.536 13 AV 0.459 50 Wi 0.388 87
SR ) 0.535 14 I 0.458 51 AL 0.388 88
P IE#% 0.533 15 H AR 0.455 52 S AN} 0.383 89
pAS] 0.529 16 71 By 0.454 53 [Cean=| 0.380 90
S5 0.512 17 RAET 0.452 54 ESp 0.374 91
B oA 0.509 18 AR TN 0.450 55 PARRG 0.373 92
K b e 0.505 19 T 0.449 56 8 K4 0.372 93
BRI 0.505 20 o] 0.448 57 T H £ 4 0.369 94
A1 e 0.499 21 E+1b 0.444 58 PR I 0.369 95
I EAR S 0.497 22 S IRLT D 0.442 59 KIMNEBE 0.363 96
KMEE 0.496 23 KR T 0.439 60 A7 B 0.361 97
LRI 0.496 24 k] 0.437 61 AL 2 0.342 98
AR 1 w23 0.495 25 & 0.436 62 BT R E IO 0.340 99
dba E R ER 0.494 26 BlackSeedless 0.436 63 (REVEZ 0.337 100
i LT e 0.489 27 HUEL 0.433 64 W5 224 0.336 101
FEH) 7L BT 0.488 28 ML 0.430 65 ik 0.318 102
BT 0.487 29 HH 3% 0.429 66 AR ] 0.317 103
i 15 0.486 30 A T 0.424 67 BTt 0.312 104
ML 0.485 31 ERETCA 0.421 68 T 0.304 105
HET 0.485 32 3w 0.420 69 [P NIRRT 0.293 106
SP4614 0.483 33 SP2286 0.420 70 BAEFDE 0.283 107
SNEA 0.482 34 21 H T 0.419 71 PRI B 0.283 108
PN 0.481 35 HR A 0.419 72 B 0.273 109
HISS 0.477 36 FIK 10 %5 0.416 73 R AR ik ] 0.225 110
kIR 0.476 37 E-DNE k] 0.415 74
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