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1 #R5FE

1.1 RIe TR

WIS TR R X = IR G
BEEEB, HEEECHH#ERM L, pH 8.1~
8.3,48% 0.7~1.6 g+ kg™, AHLIH 4.92 ~
8.26 g kg 1, &% 0.32~0.58 g » kg ', & W
0.48~0.51 g » kg™', 24P 18.6~19.5 g« kg™ ',
WAL A 85 ~ 175 mg « kg ', B BE 45 ~
58 mg » kg, FERLER 145~240 mg - kg,
WER TR 7=, & 667 m” JEKEZY 400 m®,
1.2 Xmese

MR 18 AN % A A A T B AR
BRER IR A A IR E R GR D, BEitfT
] BRI THE 1 mX 3 m, % T3V , h KB 5%
HHTRE R,

F1 Hk mAiER
Table 1 Information about the tested varieties
H5 A Fh 5 A Fhk
Fructescence Fructescence
No. Variety Species 0. Variety Species
/(A-BD /(R-ED
X1 ‘AR ¢ Xinyu® BRI R V. vinifera 09-12 X10 “HIEHIL’ ‘Guifei Rose’ BRI RN V. vinifera 08-19
eSS i
X2 ‘FAD ‘Xiangfei’ BRI R V. vinifera 08-19 X11  ‘£FI8’° ‘Gold Finger’ 08-25
V. vini fera XV. labrusca
‘TR eSS i
X3 BRI R V. vinifera 08-24 X12 ‘EEIRZR’ ‘Moldova’ 09-15
‘Ruidu Cuixia’ V. vini fera XV. labrusca
FEE . Wz i
X4 BRI P V. vinifera 08-25 X13 B ¢ Zexiang’ BRI FH V. vinifera 09-12
‘Ruidu Xiangyu’
‘URERE
X5 ¢ RS2 ¢ Zaoheibao’ BREAN V. vinifera 08-20 X14 a BRIERY V. vini fera 08-19
¢ Shennong Jinhuanghou’
i Canad ‘FOGER’ eSS i
X6 BREF V. vinifera 09-01 X15 - 09-01
‘ Qiuhongbao’ ¢Shine Muscat’ V. vinifera XV, labrusca
X7 AR Milk’ BRI P V. vinifera 09-15 X16  ‘BREHHE € Augustus’ BRI FH V. vinifera 08-19
X8 ‘HEZE4L’ ‘Xiazhihong’ BRI P V. vinifera 09-01 X17 ‘4T#,” ‘Hongru’ BRITFH V. vini fera 09-15
e
X9 ‘BEAFE’ ¢ Zuirenxiang’ = 08-24 X18 ‘HF D%’ ‘Rizamat’ BRI FH V. vinifera 08-25

V. vinifera XV, labrusca
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1.3 mMENE
L.3.1 FIZHEIRMNE

%) LB, TE B SR AR AR L BEALEX 10 78
ROHFREHRBORERE, /75 10 Fmd Tt
REMLIE 100 K, T 3500 T &

1.3.2 SRECEAbIE kR E

RE ML B B T 1 B L T %
M R gL & C DY IR ER
ELFOBERR EL
1.3.3 BEMEREE

TE L L MR BT FH R B B R P 7 1 Uk
B AL, USRIV, X A R R SRR
FECREE R E B A — BRI M E R DL
BRIER 6 D HEARIATIT S, R SZ SR,

1.4 HEsHH
L4.1 Mg EREWER

1R JUbR B 38 T W R EL R BE 1 2) B IR
S HTEER A PR AR EE A 5 3) 4 W o ) — B M A
5. R AHP JZ R4k, TH5R P PR LR B
H B R Amax FURRAE ) £ . AR 35 BLYE 51
WHERBTESE n MAEXN FERREZWEEE
B Wj,

g] A —Z 545 (consistency index, CD), it
BARWMT, CI=Gmax—n)/(n—1), X H:n
R LR TR 2 MBME R R, A RAR N
HF- I BENL— S E S AR (random index, RD , 3%
NGB — B0 H 4] (consistency ratio, CR)
CR=CI/RI, %4 CR<0. 1 &}, lb AR — Stk
AT LIS, 24 CR>0. 1 B, b B v f45E
MEIE.

L.4.2 SREEETEN

B SRS A TR S B X R N IR 8 R Bk
SPTEE AR YE A SRR R B E — A BAE 2R
YERZSH ISR X, R G BRI T B N ik
L EHAL N 0~1 FRuEfb B iR AN (DR H
FBERBLRIEAR (2 K AR, LB
7o v UV U B 2 B A

§3G) =
TIXe D =X (D Foi g | XeG)—Xi() |
| Xo(D —Xi () Hpi d | Xo() —Xi () |
1,

o= >,Wj &) (2,
KA | Xo (D —Xe () 85 ¢ MR A & R 28
j RGN BB E S S HRE
R X 2218, o AT BER B BUBTE BIZE 0~1,—
RREL 0=0.5. rj R DNHEE mF (R WAL
KEREE W) 5 7 MEROBEME, n(HERED .
1.5 HIESH

SR Excel 2010 ¥ #4 #E 47 %4 4b B, SPSS
20. O A AT R AT

2 HBRESH

2.1 F"EA&MEXEYERTSRERILEE
S
2.1.1  SRSHMIRE R

MR ZATLUEH, ‘Fe FHEBEE #a
TGP RS RE AU B DR T A
PP R R R R AR R R, A
SIA EREE R CRa s 4y RIcEE’
‘CEFRCBREW CEER CUWRERET Ry
Brke s BRSNS HR B BEYe R’
AR EORAEZENA IHANEE  RREE B
ANFE BRI O  REEEME A—R RS
HEMSFESR,

SRR ST AR S BB R B SRR 5T
EZ. I8 MMM R BEFEER R AHE
6.90%~20.72% , AR A =16%MAF 7 &
P, HRBIVIMERCS ‘AR MEEs 4L Dfy < R R
EEFR RAR BRELCBEA AR
FRE<I0% A 3 MFh, ‘WRERF ‘a3z’
BERRNRFTERARLG. REEEE A
3G W BEENA s RO HE a
L REEFEFEERRA 1385, RIGA R
B 25 RGP AT .

AR B B R A BTAR 7 996. 03 g, HIK
FETF751. 43 g T R T8 7305, 51 g 4RI
BBEE329.14 g, HUIRFRER KR B’
11.70 g, K& ‘FE AT’ 8.26 g, AL 2 ‘4
FL73.90 g, RE R EFH74.05 g, HHEREH
WEERTHREG R, XA BB ENER
=T HRERAE,

2.1.2 RSCATESR
HERCEHER WMBAME REE BE,
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6.28 mg + (100g) ', HIRE ‘& FH’ ., ERE
B EAK, 2.56 mg » (100g) ™' Bl IE MBI 4 4
B S FHR &E, HRE B EB, &3
21960 I, Hr AR R AIE M EIE AL, HAE
12%; Bl v B S B &R R HiIK
A2 PHYEEER”, HAEA B 19. 82081 18. 4%, “H7
BB nl gk SO A B AR B e R B 5 255
PR, RS RSO IE R 5, B AR E
NHEREBIEIRESS BRI E BRE

PR TURBRIL R ARG 257, vl i
EREGERK, 1A 0.180%. ARG R HRILK
B ; B2 L FORETR L5275 i b 1 (25 SRt Fr) 2
‘URERIE, HKE RICEI LB,
‘FLBOEL IR H R T S E B R LR T
CRICEH , R E RO  BER BT R

FRAN XSRS R B B (LR B 4L E AR
EOREREBRAE CETRLBER . HE
LR ZE AR BTHR

%2 HEXRMSSERMERIELEFFERE
Table 2 Values of major economic traits in ideal variety and tested varieties
RRES Cl C2 C3 C4 C5 03] (674 8 9 Cl10 Cl1 Cl12 Cl13 Cl4
Variety No.

Xo 2 0. 00 550. 00 2 12. 00 3 6. 30 22.0 20.0 0. 500 45. 00 40. 00 4 4
X1 2 11. 76 996. 03 2 11. 70 2 5. 96 12.0 10.9 0. 458 26. 20 23. 80 1 1
X2 3 14.71 397.09 2 6. 16 2 4.94 17.8 16. 7 0. 615 28. 94 27.15 4 4
X3 3 20.72 394. 66 2 5. 60 1 6. 28 17.3 15.6 0. 465 37. 20 33.55 3 1
X4 2 13.75 366. 93 2 4. 87 3 4. 30 18.8 16. 2 0. 720 26.11 22.50 4 4
X5 2 18. 34 559. 25 2 5. 86 1 6. 28 17.3 15. 4 0. 390 44, 36 39.49 4 4
X6 3 16.73 751.43 3 5.70 3 5.99 17.0 15. 8 0. 353 48.16 44.76 3 2
X7 3 12. 49 570. 39 1 5.26 3 5. 11 15.1 14.0 0. 335 45, 07 41.79 1 2
Xs 2 16. 25 669. 62 2 6.03 1 5.13 17.6 15.0 0.533 33. 02 28.14 3 2
Xs 2 12,42 397. 39 1 8. 26 1 5. 87 17.9 16.0 0. 507 35. 31 31. 56 4 4
X10 2 11.41 513.21 3 7.66 3 4.94 15.1 14.5 0. 260 58. 08 55.77 1 4
Xn 2 18,11 305. 51 2 4.05 3 6. 08 21.3 19.8 0. 435 48. 97 45.52 4 4
X1z 2 16. 38 462. 88 2 5.40 3 2. 56 17. 8 15.6 0. 780 22. 82 20. 00 2 1
X13 2 9. 06 329.14 2 4. 60 3 5.11 18.6 16. 2 0. 745 24.97 21.74 3 3
X1 3 6. 90 402. 00 2 5. 80 3 5.18 14.6 12. 8 0. 180 81.11 71.11 1 2
X1s 2 13.62 540. 57 2 6. 00 2 4.70 21.2 18. 4 0. 350 60. 57 52.57 4 4
X6 2 10. 39 410. 39 2 5. 68 3 5. 39 15.6 13.2 0.510 30. 59 25. 88 3 2
X17 3 8. 97 464.73 3 3.90 2 5. 11 18.6 16.8 0. 485 38. 35 34. 64 3 1
X18 3 19.63 676.57 2 7.74 1 4.49 14.3 13.2 0. 462 30. 95 28.57 3 1

W CL REERE C2. FBprFE;C3. BRFE (2 CL REEHE ;G5 MR FR(9;06. HE—FHE:C7. 4R CHE(mg » (100g) 1) ; C8. AI¥E
HEEIEH (%) C9. AT B CL0. SR (%) ; C11. EBRH:; C12. il b ; C13. KUBR; C14. F bk, Tl

Note; Cl. Thickness of berry skin; C2, Berry uniformity; C3. Cluster mass; C4. Cluster density; C5. Berry mass; C6. Coloring uniformity; C7. Vitamin C
content ; C8, Total soluble solid; C9. Total sSoluble sugar; C10. Total acidity; C11. TSS/TA;C12. SSC/TA; C13. Local flavor; C14, Aroma. The same as below.

2.2 RELBFHERELERRY
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TFREm AR R, B R E R 1L
MEAZSN, 3k 3 FTLLE L R F S A &
WRAR S BB K, 2 4920, T3 B AR ] 5 b [R]  BR
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RIGRGAER C o3& TRMERIEYFIRIE S
i HAE 5 R 20 %0 AT BABAARIR] S A )5 3
TR AL LB RE
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C2,C3,C4,+++,C13},
2.3.1 MIEZRGE BRI

RS EIE TN & 2 200 S 8 3 4 4% iR
PRI RIMAH B R R ISRB R R, 8L 3 MR

KW LGSR SR EBRE Q) ASE
A UL BB G A 5 3R TR RAENR (B,
Sr AR BTN AR B B 5 = R AR IR IR (O
AL REBU 13 MR ISIR (R O .

=3 HRABHRZEFERETREH
Table 3 Coefficient variation of the tested indicators
EEED . . . , . . \ . . . . . .
. C1 C2 C3 4 5 6 C7 8 9 C10 Cl1 C12 C13 Cl4
Indicators

#nEE Standard deviation  0.49  3.81 169 0.52 1.76

0.85 0. 87 2.28 2.02 0.16 14.70 13.40 1.12 1.26

F-19% Mean 2.39 14.00 511 2. 06 6.13 2.22 5.19 17.10 15.30 0.48 40.00 36.00 2.83 2.56
AR b/
RRAM 20 27 33 26 29 38 17 13 13 33 37 37 40 49
Coefficient variation/ %
x4 HogHSERRITENEFRHSEESR

Table 4

Layed structure model of introduced table grape evaluation factors

HitE A
Target layer A

HENIE B

Criterion layer B

HinE C

Indicators layer C

HERLLA R

Comprehensive quality of grape

B1 #MES R Appearance quality
B2 N7ES R Inner quality

C1.C2,C3.C4.C5.C6
C7.C8.C9,C10,C11,C12,C13.C14

2.3.2  FESLHIE LB R KA R 0 — B ER
HIEA VN R T3 EE R ERRE. W

RAREIEARARRT T L —RIArr I . i

FIAFIWTHE R AP BEHL— Bk dets RIL1THRAR

BRI R BEHL— B0k LE R CR. A4
REWGR 5 PrA LBSERE R CR<0. 1, E—
BUEEOR , PR A E A R

x5 EEREFER—BHERIELER
Table 5 Judgment matrix and its consistency check
A-B Bl B2 Wi Amax CI RI CR
Bl 1 2/3 0.4 2. 00 0. 00 0. 00 0. 00
B2 3/2 1 0.6
B1-C Cl1 C2 C3 C4 C5 C6 Wi Amax CI RI CR
Cl 1 1/5 1/6 1/3 1/7 1/5 0.036 5 6.007 2 0.001 4 1.2400 0.001 1
Cc2 5 1 1/2 2 1/2 1 0.163 0
C3 6 2 1 2 1 2 0. 265 6
C4 3 1/2 1/3 1 1/2 1/2 0.100 0
C5 7 2 1 2 1 2 0.271 8
C6 5 1 1/2 2 1/2 1 0.163 0
B2-C 7 cs 9 10 il 1z 13 cu Wi Amax cI RI CR
(674 1 1/3 1/3 1/3 1/5 1/5 1/7 1/6 0.0270 80040 0.0056 1.4100 0.0040
C8 3 1 1 1 1/2 1/2 1/4 1/3 0. 068 6
9 3 1 1 1 1/2 1/2 1/4 1/3 0. 068 6
C10 3 1 1 1 1/2 1/2 1/4 1/3 0. 068 6
C11 5 2 2 2 1 1 1/3 1/2 0.124 2
C12 5 2 2 2 1 1 1/3 1/2 0.124 2
Cl13 7 4 4 4 3 3 1 1/2 0. 255 8
Cl4 6 3 3 3 2 2 2 1 0.2355
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H12% 5 Al LAFE H . #80 % 2R S A 7 il i b A
dn DR 2L, NTE & AL fE 0. 6, SME & AL B
0.4, SMERBEARE S, PRFTRNNEER

{E4E 0, D ARFT R () ARTEH R AR W)
R AT KK RER D

#=6 IERECXBRE AKNNER
B =] = = 5
5 ﬁmmi%ﬁi o IR B R AR *Xiﬁﬁ{{k Table 6 The weight value of the evaluation factors
At =]
790271 8,0.265 6 10. 036 5. PAFEfh B B F iR C IR CHERE AlORE  HF
I:P ’ J)—(UHQ*D ﬁ%%%ﬁ Hﬁl Ij:J E FIl:lgI }ﬁ E"JEE%: [ﬁ ? ’ *XE Indicators layer C ~ Weighted correlative degree of C to A Rank
B 4352 0. 255 8 F1 0. 235 5, HR 2 B & L Fnois cl 0.014 6 10
Ny s Cc2 0.065 2 6
B L AN 0. 124 2. 4R C T EMNE s 0106 2 .
{E&AK, 0. 0270, HHEBIFE O ENTEREX e 0.040 0 8
— = = b 0.108 7
FIHRIE CA) #7555 AR O LT 5L c o-108¢ g
6 LR A, MR FEZwE F, HKE 5% 0.016 2 9
ook SRR SRR RL A IR H AT & 0,011 2 :
| o 0.041 2 7
BB L A AR 4y B2 0. 153 5.0. 141 3.0.108 7, 1o 0,041 2 .
0.106 2.0.074 5 F10.074 5, ci 0.074 5 5
Y w c12 0.074 5 5
2.4 REXERRRE c1s 0.153 5 :
2R 3 BRI T LR RN 15 B — 1 i o113 z
*=7 HARTMESERMHXEKRE
Table 7 Correlative coefficient of tested variety and ideal variety
o
””ﬁﬁﬁ 1 c2 3 o s s cr 8 9 Clo ¢l Clz  Cl3 Cl4
Variety No.
X1 1. 00 0.78 0.34 1. 00 0.94 0.56 0.89 0.48 0.48 0.83 0.50 0.51 0. 36 0. 36
X2 0.46 0.74 0. 60 1. 00 0.47 0.56 0. 66 0.69 0.72 0. 65 0.54 0.57 1. 00 1. 00
X3 0. 46 0. 67 0. 60 1. 00 0.44 0. 39 0.99 0. 66 0. 66 0. 86 0.71 0.72 0. 63 0. 36
X4 1. 00 0.76 0. 56 1. 00 0.42 1. 00 0.57 0.74 0. 69 0.49 0.50 0.49 1. 00 1. 00
X5 1. 00 0.70 0.96 1. 00 0.45 0. 39 0. 99 0. 66 0. 65 0. 66 0.97 0.97 1. 00 1. 00
X6 0. 46 0.72 0.54 0. 46 0. 45 1. 00 0. 90 0. 65 0. 67 0.71 0. 86 0.78 0. 63 0. 46
X7 0. 46 0. 77 0.92 0. 46 0.43 1. 00 0. 69 0.57 0.59 0. 56 1. 00 0. 90 0. 36 0. 46
X8 1. 00 0.72 0. 66 1. 00 0.46 0. 39 0.70 0.68 0.63 0.87 0.61 0.59 0. 63 0. 46
X9 1. 00 0.77 0. 60 0.46 0.58 0. 39 0. 86 0.69 0. 68 0.97 0. 66 0.67 1. 00 1. 00
X10 1. 00 0.79 0. 86 0.46 0.54 1. 00 0. 66 0.57 0.61 0.47 0.59 0.52 0. 36 1. 00
X11 1. 00 0.70 0.49 1. 00 0. 39 1. 00 0.92 0.93 0.98 0.77 0. 83 0.75 1. 00 1. 00
X12 1. 00 0.72 0.73 1. 00 0.44 1. 00 0.42 0. 69 0. 66 0.43 0. 46 0. 46 0. 46 0. 36
X13 1. 00 0.82 0.51 1. 00 0.41 1. 00 0.69 0.73 0. 69 0.46 0.49 0.48 0. 63 0. 63
X14 0. 46 0. 86 0.61 1. 00 0. 45 1. 00 0.70 0.56 0. 40 0. 40 0. 35 0. 35 0. 36 0. 46
X15 1. 00 0.76 0. 96 1. 00 0. 46 0. 56 0. 63 0.92 0.32 0.59 0.55 0. 57 1. 00 1. 00
X16 1. 00 0. 80 0. 63 1. 00 0. 45 1. 00 0.75 0.59 0. 55 0. 95 0.57 0. 55 0. 63 0. 46
X17 0.46 0. 83 0.73 0.46 0. 39 0.56 0.69 0.73 0.73 0.93 0.74 0.76 0. 63 0. 36
X18 0.46 0. 68 0. 65 1. 00 0.54 0. 39 0. 60 0.55 0.55 0.85 0.58 0. 60 0. 63 0. 36

2.5 MEEXBEMEEESRRIEN

FRHE A F(5) R 5 A 5 A M A G HR
B, M AR S R T E A S A BRI S HT .
MR 8 LIEN ., ‘ F RS R &AM
AREERE LT 0. 813, HIR AT AR &F487 ‘FHY
E2E L R I Y NE i (e SR T e S R e k2 S S
FUMA R ERZE 0. 710 DA b, ‘R EEE B
B AR, S5 G M BUINABOCER B R 0. 5225 FME M i

RGP B SHUCEHL  HOR * FROYR B “ BE
IR BL B e 0 A4 AN R BN S
BREAE 0. 710 DL, “Fe#bHEER IR BUER 2 0 T
WTER BRI, “ T e, HIKR R RE
BN FONAE h BUINBUOCER A E] 0. 8 U
L HERRRE WRERE . ‘RRE M E
T8 B 50 L it AN A 5% Bk BE 43 A 0. 692 F
0. 650, A 43 SIJ2 8 F1 11, W7 H: A 7E i BT A %
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Table 8 Weighted correlative degree of tested varieties and ideal variety and fine rank
T SN MEHY HWERR  RREF LA IR R EHEF FAA5
Variety Appearance quality Fme rank Inner quality Fme rank Comprehensive quality Fme rank Clustering category
‘ FLEB 52’ ‘ Zaoheibao” 0. 692 8 0. 894 2 0. 813 1 v
‘4 F18’ ‘Gold Finger’ 0. 650 11 0. 896 1 0. 798 2 m
‘PHYEF B ¢ Yangguangeigui” 0. 731 2 0.773 5 0. 756 3 v
‘B AF’ ¢ Zuirenxiang’ 0. 589 16 0. 841 3 0. 740 4 1
‘Fi##E £ ‘ Ruiduxiangyu’ 0. 685 9 0. 762 6 0.731 5 II
‘R  Xiangfel’ 0. 616 13 0.789 4 0. 720 6 I
CRIBHIL ¢ Guifeimeigui® 0. 750 1 0. 597 10 0. 658 7 v
¢ BT ¢ Augusta’ 0. 718 4 0.572 14 0. 630 8 I
‘A < Milk? 0.713 5 0. 573 13 0. 629 9 N
‘#k£152° “Qiuhongbao’ 0. 608 15 0. 636 7 0. 624 10 v
‘B ¢ Zexiang® 0. 681 10 0.578 12 0. 619 11 m
‘413’ ‘Hongru’ 0. 588 17 0.615 8 0. 604 12 I
‘H & 47’ “Xiazhihong’ 0.618 12 0. 586 11 0.599 13 vV
‘B EE” ¢ Ruiducuixia’ 0. 569 18 0. 601 9 0. 588 14 I
¢ B, D4 ‘ Rizamat” 0.612 14 0.542 15 0. 570 15 vV
‘FEIRZFL” ‘Moldowa’ 0.729 3 0. 450 17 0. 562 16 I
AR’ ¢ Xinyu® 0. 703 7 0.451 16 0. 552 17 VI
‘PAR & 85 ¢ Shennongjinhuanghou’ 0. 705 6 0.399 18 0.522 18 1
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Fig. 1 Q-type clustering tree of 18 table grape varieties
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Quality Assessment of Eighteen Table Grapes by
Using Hierarchy-relation and Cluster Analysis

SHEN Tian, NIU Ruimin, CHEN Weiping, XU Zehua, HUANG Xiaojing
(Institute of Germplasm Resources, Ningxia Academy of Agriculture and Forestry, Yinchuan, Ningxia 750002)

Abstract ; Eighteen varieties of table grapes were used as test materials, which were introduced from the
different places. The quality of table grapes were measured, to select the table grapes which were
suitable for cultivating in Ningxia, and provide reference for the development of table grapes in
Ningxia. To observe and determine the 14 bio-economic indexes of fresh grape varieties, use the
hierarchy-relation and cluster analysis to assist 18 Ningxia Yinchuan table grape’ s comprehensive
quality. The results showed that, the weight value of intrinsic quality was higher than the external
quality,and the weight assignment of aroma and flavor of intrinsic quality were the highest. Secondly
the main factors discriminant flavors than solid acid and sugar acid ratio were lower. The spikelets and
single grain weight were important factors affecting external quality. According to the weighted
correlation degree of tested varieties and reference varieties, which sort the comprehensive quality of 18
nuclear table grapes varieties, which using the system clustering to classify, the integrated quality of
¢Zaoheibao’ was the best, next the ‘Golden Finger’, then the ‘Sun Rose’, and 18 varieties of table
grapes were clustered in 6 classes, The appearance quality and intrinsic quality of “Zacheibao” and
“Yangguangmeigui” were good,good taste,rich flavor,and pleasant fragrance. The intrinsic quality of
‘Golden Finger’ ‘ Ruiduxiangyu’ ‘ Xiangfei” ¢ Guifeimeigui’ were good. The external quality performance
was good,and the taste was unique,outstanding characteristics and delicate fragrance and flavor.

Keywords: hierarchy-relation; cluster analysis; table grapes; comprehensive quality



