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Abstract; [Objective] This study explored the spatial variability and distribution of wine grape quality

to provide basis for selective harvesting. [Method] The experiment was carried out in a Cabernet Gernischt

vineyard located in Yantai,China. GPS and GIS technology was applied to study the spatial variability and

distribution of grape variables,including grape yield, cluster weight, 100-berry weight, total sugar, titratable

acidity,pH, total phenols, tannins, anthocyanins, flavonoids and flavanols, based on the data of

46 grape

samples picked 1 week before harvest. [Result]) All grape parameters followed normal distribution, exhibi-

ting moderate spatial variability with coefficient of 10.54% —69. 77 % ,except total sugar and pH had weak

variability with coefficient of lower than 10%. The yield had the highest coefficient of variability (69. 77 %)

with up to 30 times differences in the vineyard. The grape attributes exhibited strongly or medium spatial

correlation,and there were apparent spatial differences. [Conclusion) Harvest of grapes with reasonable
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differences at specific areas within a vineyard for differential wine styles and qualities according to the spa-

tial distribution patterns of grape parameters is feasible.

Key words: Cabernet Gernischt;berry quality;spatial variation;precision viticulture
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Fig. 1 Distribution of sampling points in Cabernet Gernischt vineyard
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Table 1 Basic physicochemical indexes and contents of phenolic substances of Cabernet Gernischt grape berries (n=46)
8 F5 Index % K{H Maximum #/ME Minimium SF-H1{H Mean
7t/ (kg + hm=2) Yield 22 500 750 6 390
ST 4L /g Cluster weight 152. 26 32.25 77.70
H kLT & /g 100-berry weight 190. 95 82.40 129. 20
MpE/(g+ L) Total sugar 218.00 160. 00 188. 00
BMEZ /(g » L™1) Titratable acidity 4. 60 2.80 3.70
pH 1.02 3.59 3. 80
845 Ttem % KA Maximum % /M Minimium S Mean
T (Aggo) Total phenols 31. 30 11.70 20. 46
B /(mg + g ') Total tannins 2.18 0.57 1.32
BMAEMTF/(mg » g ') Total anthocyanins 0. 81 0.16 0.47
W /(mg+ g ') Total flavonoids 23. 36 3.22 13.13
i i (Ass0) Total flavonols 8.65 3.42 5.87

H1 % 1 F13k 2 AT DL R DX 4 SR S R Tl
AL AR bR A8 AT . A 2 A SR AR I AR R R A
2.63%~69. 77 Y0, I oA % S 5548 Ax G SR A
pH H ISR B M 9. 26 % Fl 2. 63 %, N 55748
St R 2 R SRR R VR B AR S ROl 100540,
b B AR S HLl AR AR AR S R B 19, 8996 ~
69. 77 %, 4 h v AR ST L A [ W ) A5 e e B A A R
LRI AR SRR K. N 69, 77 %0 K [A] IX

22 Fe KIk#] 30 £%. Bramley &M 5% % BHL , i 2
el v A [i) X33 1) 7 4 7 R 25 s 10 A5 DL B
A, ST T R ORL B R 4 N AH 22 4.7 R 2. 3 £
R SR S R LR T R R 43 IR 160, 0~218. 0
2. 8~4.6 g/L. 1B g o TR ) 45 SR 52 L2 X3
ZS X 5 Song A 7E ] — B Hb 5 ) A I 11
DR ZE A — 80, WA R LM R &l 5 RECH
21.47% ~33. 13 % , By JBA T L RAE B LS N B
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Table 2 Description statistics parameters of grape berry variables of Cabernet Gernischt (n=46)

. - S RE % I
R bR 22 Ji % Sl I i U iy K-S #:46
. . Coefficient of .
Index Std deviation Variance L Skewness Kurtosis Pks
variability

e Yield 4 460. 20 1. 99E+7 69. 77 1.41 2.41 0. 080
WHR & Cluster weight 27.30 743.4 35. 14 0. 84 0. 36 0.527
TR Fi i 100-berry weight 25.70 659. 1 19. 89 0.46 —0.42 0.595
JpE Total sugar 17. 40 303.9 9. 26 0.09 —1.14 0. 848
AR Titratable acidity 0.39 0.156 10. 54 —0.01 —0.04 0.379
pH 0.10 0.009 3 2.63 0. 25 0.11 0.950
M Total phenols 4,82 23.23 23.56 0.33 —0.77 0.811
B Total tannins 0. 31 0.098 23.48 0.13 0. 44 0. 958
BAE 1T Total anthocyanins 0.14 0.018 7 29.79 0.18 —0.16 0.952
# ] Total flavonoids 4. 35 18. 88 33.13 —0.19 —0.16 0.970
i fis Total flavonols 1. 26 1.584 21.47 0. 20 —0.54 0.955
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Table 3 Models and parameters of semivariograms for grape berry variables of Cabernet Gernischt

T b G Jal EAE BRGl/RAM BB WERK | RE

Index Model Nugget Co Still Nugget Co/Still  Range Coefficient Residual
FE4E Yield BRAR Sperical 2.24E+6 2. 41E+7 0.092 0 449. 00 0.683 4. 45E+09
HHE T AL Cluster weight BRIR Sperical 202 788.8 0.256 0 402. 00 0.597 200 046
E R 100-berry weight 2Pk Linear 447. 7 796. 2 0.562 0 992. 80 0. 260 279 194
BBl Total sugar = Gaussian 0.1 305.1 0. 000 3 168. 00 0. 549 55 531
B R Titratable acidity 15 %t Exponential 0.074 2 0.356 4 0.208 0 5 289.00 0. 387 0.030 6
pH B Gaussian 0.000 01 0.009 42 0.001 0 148.96 0.475 5.392E—05
E M Total phenols E i Gaussian 0.01 23.69 0. 000 3 178. 40 0.582 306
Hi* Total tannins BRI Sperical 0.034 3 0.118 6 0.289 0 565. 00 0. 648 4, 46E—03
AL FF Total anthocyanins BRIR Sperical 0.006 7 0.021 4 0.313 0 535.00 0. 682 1. 122E—04
# il Total flavonoids BROIR Sperical 6.47 20. 39 0.317 0 517.00 0. 589 146
H# [ E Total flavonols W Gaussian 0.001 1.609 0.001 0 180.13 0.517 1. 87
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N T/ (mg + g )
B (4e0) A Total tannins
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W7.60~<8.65

P 2 R A e A A 2R S A 19 s 1 43 A ]

Fig. 2 Spatial variation in common indices of fruit in Cabernet Gernischt vineyard
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