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Effect of different cultivation treatments on the growth and quality characteristics of Marselan grape
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Abstract: To evaluate the effects of different cultivation treatments on the quality of wine grapes in the Yangqi region of Xinjiang, using Marselan grapes
as the test material, with the non-thinned panicles treatment as the control (CK>30 bunches per plant), new shoot density (10 shoots per meter trellis,
15 shoots per meter trellis) and crop loads (1 cluster per shoot, 2 clusters per shoot) were set, the growth indexes, physicochemical indexes, and color
parameters of the grapes at maturity were measured, the principal component analysis (PCA) based on the results, and the comprehensive evaluation
of grape fruit quality were carried out. The results indicated that the T2 (10 shoots per meter trellis, 2 clusters per shoot) treatment with cluster mass
(235.62 g), cluster width (119.01 cm), hundred-grain mass (113.99 g), soluble solids content (26.90%), reducing sugar content (281.60 g/L), a* value
(0.30), b* value (2.17), L* value (18.10), AE value (2.64), C value (2.19), and anthocyanin content (126.38 mg/100 g) were significantly higher than
those of other treatments, while total acid content was lower (5.24 g/L). Principal component comprehensive evaluation revealed that the T2 treatment
had the highest comprehensive score (0.786). In conclusion, the cultivation measures of 10 shoots per meter trellis and 2 clusters per shoot significantly
improved grape quality.
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Table 1 Effects of different cultivation treatments on growth indexes of Marselan grape

A4k PR FE R /g B /em FE5E/em TR BT i /g W% /mm A2 /mm St /kg
CK 206.80+0.35d 131.05+0.62¢ 102.68+0.69¢ 103.60+1.28¢ 11.66+0.17abc 10.37+0.14d 5431+2.51a
Tl 225.02+1.03b 147.05+0.79ab 113.87+0.85b 107.95+1.54bc 12.94+0.43a 11.87+0.06a 28.19+1.04c
T2 235.62+1.08a 146.67+0.89b 119.01+0.73a 113.99+0.80a 12.23+0.10ab 10.72+0.10c 40.73+1.59b
T3 210.06+0.33cd 149.54+0.44a 103.85+£1.90c 113.68+2.09a 12.85+0.07a 11.23+0.19b 34.91+2.12b
T4 211.35+1.36¢ 148.87+0.73ab 98.36+0.40d 109.21+0.41ab 11.16+014c¢ 10.37+0.11d 50.43+1.77a
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Table 2 Effects of different cultivation treatments on basic
physicochemical indicators of Marselan grape

MR BRREE RS R

s

% (g-L") (g:L") pHil
CK 25.65+0.15b 5.52+0.14¢ 268.45+2.55b 3.64+0.04b
TI  24.93:024c  5.56:0.05c  257.67¢2.80c  3.76:0.0la
T2 2690:021a  524:0.02d  281.60£2.62a  3.75:0.02a
T3 23.80:021d  5.95:0.04b  246.70:1.73d  3.63:0.01b
T4 23.80:006d  749:0.04a 242.57:0.71d  3.71:00la
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Table 3 Effects of different cultivation treatments on color parameter of Marselan grape

psaphi] L*E a*fH b*{H AEfH Cfa hiH
CK 15.63+0.28d -0.17+0.02¢ 1.38+0.23b 0+0e 1.39+0.23b -1.45+0.01b
T1 16.43+0.21c -0.19+0.03¢c 1.45+0.26b 0.88+0.29¢ 1.49+0.18b -1.44+0.03b
T2 18.10+0.06a 0.30+0.04a 2.17+0.11a 2.64+0.18a 2.19+0.12a 1.43+0.01a
T3 17.18+0.20b 0.18+0.03b 1.44+0.10b 1.59+0.08b 1.45+0.10b 1.45+0.02a
T4 16.55+0.2bc 0.25+0.03ab 1.74+0.17a 1.15+0.12bc 1.76+0.16a 1.43+0.03a
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Fig. 1 Effects of different cultivation treatments on contents of total phenols (A), anthocyanins (B), and tannins (C) of Marselan grape
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Table 4 Eigenvalues and variance contribution rates of principal
component factors

%y FRAEAFL(A) J7 28 TTER A /% R Tr 22 TR %
1 7.848 39.238 39.238
2 5.087 25.437 64.675
3 3.669 18.346 83.021
4 1.987 9.936 92.957
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Table 5 Comprehensive evaluation of quality of Marselan grape with
different cultivation treatments

A PCI PC2 PC3 PC4 iff & %

oSl o F 9 FE . O F fH9rF O F

CK -1.126  -0979 0781  -0.902  -0.686 5
Tl -1.118 1307 -0.170  0.777  -0.064 3
T2 1.094  -0.083 1.294 0.854 0.786 1
T3 0.877 0.820  -0.478  -1.325  0.359 2

T4 0.273 -1.064  -1.427 0.596 -0.394 4
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Fig. 2 Loading plot (a) and principal component analysis score plot (b)
of quality indexes of Marselan grape with different cultivation
treatments
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