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Table 1 The values of grape quality and the evaluating results in sampling sites
ETRS) R 26 R R ORI (g) pH I TEY (g/kg) Ve (mg/kg) [t % L Gefns sy
1 IR F B WA 597 3.81 188.3 18.8 28.13 0.841 1
2 BRI SR AT 4.07 3.74 130 5.6 11.60 0.168 4
3 BRI B 4.76 371 171.7 1.2 22.27 0.561 2
4 TR =R 6.17 3.77 183.3 7.1 26.80 0.79 1
5 TLEEBUN R 6.85 3.6 176.7 8.6 19.07 0.747 1
6 TEEBUILER 5.54 3.93 160 6.1 26.80 0.609 2
7 RTINS B aetaY iy 6.63 3.47 160 8.1 12.27 0.564 2
8 AL A 5.53 3.62 163.3 10.2 19.87 0.555 2
9 LB R A 6.4 3.64 161.7 11.7 14.67 0.596 2
10 BLL R £ A 5.28 3.44 156.7 6.6 13.33 0.419 3
11 BB A 5.47 3.75 170.3 11.2 18.93 0.602 2
12 L L BB AL AR A 3.73 3.73 176.7 7.1 25.06 0.508 3
13 TR A 6.6 3.66 185 10.2 20.80 0.795 1
14 HISFE 2 A 5.05 3.46 174.7 9.2 25.33 0.594 2
15 HlSFEAE BN AR M 591 3.51 161.7 10.7 13.47 0.526 3
16 HlSE 26 EAAR 5.03 3.48 163.3 7.6 18.27 0.476 3
17 I S IR 427 3.64 172 1.2 23.33 0.518 3
18 IR S BEREN 4.87 3.61 168.3 9.2 21.07 0.528 3
19 IR Z R RER 5.09 3.62 163.3 6.1 18.13 0.493 3
20 FRAS B PR 5.54 3.77 172.7 10.2 25.07 0.663 2
21 PRASEER EAS 4.94 3.68 113 9.2 12.53 0.155 4
22 KW EA T 5.36 3.96 175.7 8.1 36.93 0.762 1
23 BRI <A 4.85 3.67 122 8.1 18.13 0.234 4
24 BRI 6.32 3.63 159.7 9.2 22.93 0.626 2
25 R 2 L HERS 537 3.6 167 7.1 22.27 0.57 2
26 R Z N FKEN 5.48 3.58 170 5.6 20.27 0.578 2
27 R 2 A RIS 6.78 371 178.3 8.6 20.93 0.774 1
28 IR 2 A e i 456 3.69 181 5.1 26.53 0.611 2
29 R 2 A A T 5.58 3.76 176.7 6.6 22.27 0.664 2
) RN 2.2.1 HIWTHIBEIR G KRB IR AHF

2.1 BEERBUENIERR

R SR IO il i — e S S A R IR K,
SE B B2 T AR AR 1 B RE n R ) . kL
. [ERRLE. pHAIVCEEE, K 1 4, #EE AH
oy IR A R E >5.0g, AT PERTED > 160 g/kg,
[E 2 Lt >20, pHAEAE 3.50 ~3.90 2 [a], 1fijVclft)&EALE
SR A AN B i 2 B A 10 mg/kg i da o

2.2 EEGRNEETFM

FOEPE AT . R E . BRI, pHAIVE 54
FabRAT A ST SR AV . BT e AT TR R RN
AN, 0P 1 ) S ANMEFR AR EAT T ARHELL AR B
MR 25 PRl 500 i 48 it B S M IR R S, 855 B REAR,
WA 1~ 9 FREVL (3R 3) WIEAIWIHERE, Wk 4.
=2 |UREN 1478 o N T R 150 WD 1 2 15 1 28 e
B, Sk —SEIRFRCT = 0.73, —EEHERCR =
CI/RI = 0.065, CR<<0.1 K HIiZH| Wi FE B A s —
BOPE, U0 B R T ) R R S B
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Table 2 The statistical results of soil mechanical composition in the grape sampling sites
5t L = e il L HHUBALK (mm)
(em) K itk AL HUBRL AR i Hiki W ERYEF R
H (1~025) (0.25~0.05) €0.05~0.01) (0.01 ~0.005) (0.005 ~0.001) (<0.001) (<0.01)
bt 0~20 2 CFHIME 8.63 46.29 29.61 3.06 8.17 4.25 15.48
J [ 0.92~16.34  33.98~58.59 26.55 ~32.67 2.04 ~ 4.08 8.17~8.17 1.69~6.8 13.95 ~ 17.01
20~40 1 P 0.67 54.75 30.63 3.06 7.15 3.74 13.95
Ju [
40~60 6  CFIIME 527 48.93 29.2 3.74 8 4.86 16.6
Ja 0.2~20.22 36.23 ~ 60.96 17.97 ~37.78 1.63~5.11 6.13~11.23 3.33~6.39 11.5~19.06
RHE 0~20 18 CPHME 3.57 40.26 31.6 7.26 9.13 8.18 24.58
FiEAi 0.53 ~15.76 24.95~47.4 20.42 ~36.76 4.08 ~16.34 5.11~14.29 435~1252  20.69 ~29.06
20~40 19 EBMHE 3.83 40.23 31.42 6.18 9.39 8.64 24.52
Fitic| 0.57 ~22.52 21.67 ~49.52 22.46 ~ 44.93 2.04~12.25 6.13~14.29 0.66~12.52  20.07~29.06
40~60 15 CFHMHE 3.92 39.82 31.38 7.49 9.67 7.35 24.89
[ 0.29 ~19.01 25.18 ~51.52 20.42 ~ 40.84 4.08 ~ 14.29 6.13~14.29 0.66~12.52  20.07~27.02
gt 0~20 8 CFIIME 331 27.49 32.16 10.08 16.13 10.84 37.05
T 1.23~9.48 24.75 ~31.37 20.46 ~ 38.80 8.17~14.29 12.25 ~ 19.40 8.64~12.93  32.94~43.15
20~40 7 CEIMHE 4.05 28.88 33.4 8.75 14.73 10.18 33.66
FiEAie 0.31~12.11 23.91~33.88 27.57 ~ 40.84 8.17~10.21 12.25~18.38 8.43~12.52  30.24~41.11
40~60 6 P 2.66 30.99 31.44 10.55 15.14 9.52 3522
Fit e 0.69 ~ 5.62 24.69 ~ 34.69 26.55 ~36.76 8.17~10.25 1225 ~19.4 6.8~12.52 30.9 ~41.11
L 0~20 1 P 1.53 28.57 22.46 12.25 20.42 14.76 47.44
[
20~40 2 P 115 24.98 27.57 13.27 19.4 13.64 46.32
Ja [l 0.35 ~1.94 3.83~26.12 24.5 ~30.63 12.25 ~ 14.29 18.38 ~20.42 1252 ~14.76  452~47.44
40~60 2 CFME 127 24.85 27.57 14.29 19.4 12.62 46.32
FiEAiE 0.76 ~ 1.78 21.38~28.32 24.5~30.63 14.29 ~ 14.29 18.38 ~ 20.42 1252~ 1272 45.4~47.23
%3 1~9%RE ® 4 HUAER
Table 3 1~ 9 scales Table 4 The judgment matrix
PREEN % TR X AAPERDEY) ORiE BRI pH Ve
1 Pi RIZ 5P j R [ 4 A% Al [ T 1 2 4 7 9
3 Pi RIFE LLP; IR 2L B 12 1 3 6 7
5 P RIFE P I35 B g T2 [ L 1/4 1/3 1 5 6
7 Pi I LEP; N Z AR 22 pH 1/7 1/6 /5 1 3
9 Pi [R5 LbPy TR 32 i o 2 Ve 1/9 17 1/6 173 1
2, 4, 6, 8 Pi XIP; BTN T LR P 2 [7]

W PUABITH, P RATINHE .

¥R 4 h S feba i E &S A— s, H—
FRCH IR sk EARPRIDELE (R 5), 450,
R PEE TR ok HE R [ IR L = ) A 4 il BT o ik
LA, 111 pH T Ve o 3176 it JBT PR 56 M A8 7N o
2.2.2 GRESTGVE O WRER S SdRbaARx T

T i TR RCEE AR 43 1) R LA 2 5 %5 FR AR R AL S
MIBUE, TR R R4 SR G135 . K
I ke ek RO T 1 K-8 B 2R T 1k AR
AT ER G I 0 4 28, HARRS 1 ~ 4 435K
REHLGA R —% (D =% (R). =2 (D
FPULR (Z2), 45RIE 1. M4 MRLEA1F 0 IR
HL Ol 0.84. 0.63. 0.42 F1 0.15. MEREL R LG



555 ] RIS -

A S VRO ML U S RS 793

5 FiEWNEE
Table 5 Weight values of indices

AR ki R L pH Ve
0.45 0.29 0.17 0.06 0.03

o, 768 RAFE s 7 4 i R e, ek g =
S IR ZE 53 9] o BRI 45% AT 24%, — 2R DY 2 1)
R 21% F1 10%, FFA el 10 E 22 A it .
— A R K H>6.0 g, Zi>5.0g, DUZK
<5.0g; — A% TTHYEETEY >175 g/kg, —H>160
g/kg, VU <130 g/kgs I R a5 4 [ R L KH#EAE 20
~ 30 Z ], oo Bk FR A VA TR 43 G 45 K
FG IR M bR A R CRIR A 4D A .
TERR 25 2R AP ok R BRI T . R — R A
FARBONER . R 2 AR BILSEE LS
K RGOV E  IOR 7 i TR A, A R KR
FERS« PRARER I A R B R O S5 1 2 ol J A 5
B2 o IR 2 R L ERBFX A S BRI 4 i R A
B, XA Z BN DAL S 0 R 4 7 X, U
B 2 oot S VT 194 ) T 6 A A A TE A 5 B
A T TN B 5 5 R e 1 SE B 4

2.3 BEMRSTENHERSRRSENXER

o 1 il TS H R b AR R AT A
KT, GREY (F6), WIRIXHMZFRIE, pH.
AP TS BRI R L 55 L S U A AR 2
HEEMIC, 1 Ve &5 NSRS e
BEMIR. Hh, FRELY 0~60 cm )2 4#E
PERRLI) & B W ARG, 5 0~ 60 cm L2 40D
K& s R R EIEAK, 520 ~40 cm 124080k
TR R EE M, 5 0~20 M40 ~ 60 cm 12
ki S E R R E G, AEEEEY S 0 ~ 20 em
HT40 ~ 60 cm - JZ W EEPERRL ) 2 B 52 W ARG,
520 ~ 40 em T JZYEREE RN R AR SO
K 5 0~60 cm L JZARPRL R W SO [
FREE 0 ~ 20 F1 20 ~ 40 cm 2R R & B 0 B
IEAHE, 5 40 ~ 60 cm -1 JZ 410003 5 52 1 3 6RO,
5520 ~ 40 em L2 Fki S R W U C. pH ENS
0 ~ 20 F120 ~ 40 cm T2 HAPRL 2 B 10 25 IEAH DG
AN Ti) A 8 5 s v REL b s R 0 Ao 2% S5 1 o 1 28 i o
AR, H A SRR B R X i % i AN o

TR AL RO LB . IR A
TR PERUK S B2 LR R R IR o
A ERE R Y, T I - S A A
M) 1) 47 (1) b R

* 6 FEMRBENRSLIETNSEMEXAY

Table 6 The correlation coefficients between indices of grape quality and soil fraction contents
)2 Cem) sk Lz FEBbL Bk FF KL Bk YL R L
LA 0~20 -0.096 0.367* 0.112 -0.296 -0.392% -0.188 -0.397*
20~ 40 -0.187 0.447* -0.08 -0.521%* -0.252 -0.23 -0.414%
40~ 60 -0.222 0.436* 0.076 -0.271 -0.401* 0.268 -0.391*
pH {8 0~20 0.371%* -0.13 -0.267 -0.124 0.125 -0.109 -0.016
20~ 40 0.413* -0.095 -0.159 -0.075 0.043 -0.124 -0.047
40~ 60 0.319 0.04 -0.169 -0.215 0.096 -0.178 -0.097
AV P T 0~20 0.239 0.249 0.152 -0.459%* -0.316 -0.33 -0.467*
20 ~ 40 0.145 0.207 0.183 -0.458* -0.338 -0.341 -0.472%*
40~ 60 0.186 0.208 0.11 -0.389% -0.356 -0.248 -0.409*
Ve &t 0~20 0.062 0.059 -0.173 -0.078 -0.045 0.183 0.011
20 ~ 40 0.062 0.14 -0.206 -0.195 0.127 0.225 -0.07
40~ 60 0.062 0.057 -0.081 -0.13 0.114 0.169 -0.052
I 12 L 0~20 0.528%* 0.091 -0.103 -0.355 -0.104 0.3 -0.299
20~ 40 0.533%* -0.006 0.024 -0.325 -0.201 -0.379* -0.359
40~ 60 0.427* 0.137 -0.389* -0.105 -0.282 -0.299

e n=29, * HEFKT (p<0.05), ** NLEFKT (p<0.001).
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Evaluation of Grape Quality and Relationship Between Grape Quality and Soil Texture

XU Shu-wei', LIU Shu-qing', YANG Zhi-xin', DU Guo-giang?, CHANG Jin-hua’, JI Yan-zhi'
(1 College of Resources and Environmental Sciences, Hebei Agricultural University, Baoding,Hebei 071001, China;
2 Horticulture College, Hebei Agricultural University, Baoding,Hebei 071001, China;

3 Agricultural College ,Hebei Agricultural University, Baoding,Hebei 071001, China)

Abstract: The grape quality and soil texture were analyzed in the main grape production base of Zhuolu in Hebei Province. The analytical
hierarch process and K-means cluster were applied to evaluate the main indices of the grape quality, which include soluble solid concentration, weight
of single fruit, the ratio of soluble solid concentration to titrated acidity, pH and Ve. The soil mechanical composition was also determined in 0 ~ 60
cm horizons and the correlation between the indices of grape quality and soil fractions was also studied. The results showed that (DThe weights of
single fruit were >6.0 g for the first grade, >5.0 g for the second grade and <<5.0 g for the fourth grade. The soluble solid concentrations were >
175 g/kg for the first grade, >160 g/kg for the second grade and <130 g/kg for the fourth grade; the excellent ratio of soluble solid concentration to
titrated acidity varies from 20 to 30. @There was significant positive correlation between the weight of single fruit and the fine sand fraction, a
significant negative correlation between the weight of single fruit and the physical clay fraction and between also soluble solid concentration and the
fine silt fraction. There was significantly or extremely significant negative correlation between soluble solid concentration and the physical clay
fraction, a significant or extremely significant positive correlation between the ration of soluble solid concentration to titrated acidity and the coarse
sand fraction. ®The soil texture were all light loam for the high grape quality but were medium loam or heavy loam for the poor grape quality. Thus,
soil texture, soluble solid concentration, weight of single fruit, the ratio of soluble solids concentration to titrated acidity can be used as the important
indices to evaluate grape quality in Zhuolu.

Key words: Longyan grape, Grape quality, Evaluation, Soil texture



