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*1 “BERER” & mn R RIS
Table 1 Cluster characteristics of
different strains of ‘Cabernet Gernischt”
2008 4F 2009 4
R R OFHREH i PR
KA KA
Strains Weight  Average fruit Weight Average fruit
Size/ cm Size/ cm

/g  grain number/ /™ /g  grain number/ /™

“E-067, HUCR “E-047 , PR REUR Z Y2 “E067, Hik
72 E-047, E R iR /MY CE-027, P 3 RUR R D )
‘E017,

2.1.2 RFE& R4 f3R 2 AT, 2008 4F9H 2
g5 EORLE B KA N CE-077 (188.94 @), /N
‘E-017(158. 86 g) ;2009 4 I 2x 45 SR p ok B e KA R
“E-037(236. 50 g) , /M “E-027 (188. 79 g),2009 4F4
il 28 B SRORL EE 3448 2008 4F K,

*2 “BE R IR & R RAF R
Table 2 Grain characteristics of

different strains of ‘Cabernet Gernischt”

P 2008 4F 2009 4
Al AR
T RSO TR F TR
Strains
Size/cm  Hundred grain weight/g Size/cm  Hundred grain weight/g

‘E-01° 1. 365 158. 86 1. 365 208. 17
‘E-02° 1. 311 169. 90 1. 330 188.79
‘E-03” 1. 343 179. 50 1. 360 236. 50
‘E-04’ 1. 340 160. 25 1.353 226. 00
‘E-05° 1. 358 164.79 1. 387 201. 48
‘E-06” 1. 335 176.53 1. 378 214.57
‘E-077 1. 373 188. 94 — -
‘E-08’ 1. 317 169.12 1. 365 230. 11

2.1.3 ARGRAFETHAE HE 35,2008 F54
i R 2 R A 2 CE-017, YK Oy CE-067 5 Ak R A IR
HIR CE-047 , R R ‘E-037 , BRI 0 “E017 s REL T 43R
BRI E077, Bl R CE-087, 2009 AR A 45 R E
B, &S R R R SR CE-077 , Ik R “E-067, B 2
R R ‘E-057; Ak SRR o ‘E-087, ik h
‘E-057, FAR AN CE027 s A 43 R R A R ‘E-087, K
WHRE027  CE-037 , A A ‘E-077 . Hi3E 4 BI41,2008
FERBERRA AR RBER KRN B4, HKH
‘E-06”, Fe/IN A& “E-037 52009 4F A 45 SR BH , Rk -
B KR E06", YR E-047, /Ml R ‘E-057,
%3 “UE R ER"& MR B F R

Table 3 Cultivation characteristics of

different strains of ‘Cabernet Gernischt”

2008 4F 2009 4
AR OBEER ARE REESF WHEER ARE RAEESE
Strains Germination Fruit setting ~ Branch ~ Germination Fruit setting ~ Branch

rate/ % rate/ % percentage/ % rate/ % rate/ %  percentage/ %

‘E-01” 15.43X9.20 60. 64 71 15. 63X11. 04 196. 80 76 ‘E-01’ 81.19 30. 29 89. 83 67. 26 59. 57 46. 07
‘E-02” 18.10X10. 03 140. 61 93 17. 28 X9. 90 143. 60 82 CE-02° 71.72 39. 61 93.22 69. 72 47.79 64. 14
‘E-03” 15. 40X10. 67 137. 22 106 14.55X11. 48 213.10 98 ‘E-03’ 76.07 48. 83 92. 31 60. 33 56. 49 64. 09
‘E-04” 15. 77X10. 03 123. 41 90 16. 30 X11. 28 233. 00 104 CE-04” 71.32 62.57 96. 67 62.75 63. 54 61. 98
‘E-057 16. 37X10. 13 148. 70 99 16.63X12. 15 167. 36 82 “E-05° 69. 35 32. 86 97.10 50. 77 70. 88 15.08
‘E-06” 17. 93X12. 20 135.75 100 17. 03 X13. 34 265. 20 108 CE-067 80. 95 32. 20 97.22 72.43 60. 96 53. 44
‘E077 18.17X12. 50 193. 65 113 - - ‘E07 75.38 46. 71 100 77. 60 66. 99 4.47
‘E-08” 16. 83X10. 73 153. 19 110 18.08<11. 13 198. 60 89 ‘E-08 75. 00 45. 37 87.88 52. 30 71.16 66. 22
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Table 4 Yield characteristics of
different strains of ‘Cabernet Gernischt’
2008 4F 2009 4F
R BERB BRI BT R SEARN BEURAUREE Ak R

Clusters of  Yield of per Setting

Strains  Setting Clusters of  Yield of per

coefficient per branch//4~  plant/kg coefficient per branch//4~  plant/kg

‘E01”  1.05 117 0. 7080 0. 57 1.23 1. 328
‘E027  1.05 113 1. 0441 0. 69 1.08 0. 984
‘E03”  1.03 112 0. 6694 0. 67 1.04 1. 289
‘E04”  1.07 1.10 1. 4264 0. 65 1.04 1. 605
‘E057  1.12 1.15 1. 3336 0. 25 1. 67 0. 449
‘E06”  1.08 1L11 1. 4201 0. 55 1.04 1.912
‘E077  1.00 1. 00 0. 7951 - - —

‘E08”  0.88 1. 00 0. 8016 0. 66 1. 00 1. 216

2.1.4 KEETFRNRZFMBE MR SEERWTE
FRIPR R AR R R LU FT AR Y, & R P E-077 R
T8 2 Ay 2R 5 FL U “E-067 T E-04”

1 —1 3
x5 KkiEFEERSSENERER
Table 5  Evaluation of different clones based on the yield factors
HJE R BE
Subordinate function ‘E-01° ‘E-02° ‘E-03° °‘E-04’ ‘E-05’° ‘E06° °‘E-07’ ‘E-08’

VaerS
R 1.000 0.485 0.722 0.463 0.356 0.987 0.684 0.663
A LR 0 0.289 0.574 1.000 0.080 0.059 0.509 0.467

BEE R 0.452 0.635 0.586 0.821 0.844 0.850 1.000 O.347
FEL AR 0.279 0.279 0.246 0.311 0.393 0.328 0.197 0

FEERAURBER 0.207 0.159 0.146 0.122 0.183 0.134 0 0
ke 0.014 0.136 0  0.275 0.241 0.272 0.046 0.048
S 1y SR B 0  0.250 0.398 0.216 0.318 0.330 0.477 0.443

gy 0 1.319 1.263 1.035 1.452 1.239 2.193 1.526
FN 0.786 0.651 0.731 0.724 0.769 0.711 0.807 0.666
HhRE 0.643 0.774 0.888 0.660 0.714 0.853 1.000 0.765
it 3.381 4.977 5.554 5.627 5.350 5.763 6.913 4.925

2.2 RERES
7 AL L SN2 R M A AT T S22 AT AR
AT 45 R HE PP (GR 8) I Friedman 234 X6 239

SGERIFTGAT53HT
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Table 6 Classification results on tasting of new strains of
‘Cabernet Gernischt’
R
1 2 3 4 5 6 7 8
Strains

‘E-01” 9.0 7.5 9.0 10.0 8.0 9.5 5.5 58.5
‘E-02’ 3.0 4.0 L5 3.5 2.0 2.0 1.0 17.0
‘E-03’ L5 5.0 3.0 1.0 1.0 1.0 2.0 14.5
‘E-04” L5 6.0 7.0 6.5 3.0 3.0 4.0 3LO
‘E-057 9.0 1.0 5.0 8.0 5.5 9.5 7.0 55.0
‘E-06’ 7.0 9.5 7.0 2.0 5.5 7.0 5.5 43.5
‘E077 4.5 7.5 4.0 5.0 9.5 5.0 3.0 38.5
‘E-08’ 9.0 9.5 7.0 6.5 9.5 9.5 8.0 59.0

. 12 B

FE<J1+;%;/L\\;J<:=F——7nK(K 1)[R12+ +R?*]—3n
s 12 . ,

(K+D, i 4z A 15 2] F—T(K 1)[58.51 +172 +

14

14. 5%+ +43. 5 ]—3n(K+1)=27. 67, F H HE=K—
1=10 W&M T, BEMR 0.005, B TREFEZR. W
I X SO AR 2 ] A7 7E 2 3 22 S (K (B 0B 4 n
BRI BB, “UETRERT & RS2SR
‘E-01">‘E-02">‘E-04">‘E-07">“E-06" > ‘E-05" >
‘E-01">°“‘E-08", \HEF 45 R m] 41, ‘E-017, ‘E-02”,
‘04T HEMR. ATH—-LoirixEs,
Ff/ N 8.2 22 80 (LSD) SR 5 P 3 o 2R Z [E) A 22 3],
BEAT 2 LB MR SR AT A4

Xt 7 NG B A S SR G R BEAT O SR AT 7 220
ro WK 7 WL & RZEFEREEESR FA>

e
Fon M BEZS.
*7 mEBGERAEST
Table 7 Analysis of variance of tasting results
EAKRR DF SS MS FA Fo(10,66)
Source of variation
2 b AR 1E
10 340. 19 34.019 5. 867 * 1.91
Between the strain(A)
LR 2
66 382. 64 5.798 2.47
Random error(e)
BAER
76 722. 64

Total variation

K /MB350 (LSD) X 4% & 2 2 6] i 22 5
ITHE, W THEZE K —B TR, ¥ HAFEEERRE, D
XA B 2= 5 i UM R - B, 5 I B A AS R 2 6
5% BEKFHANE TR/, 1% BEKFRAKETR. |
8 T4, ‘E-017,‘E-02° Fll ‘E-04” i) Fh 22 45 AL T H B
mAR, HZZERAEE,

*38 BEREAREERNSERRER

Table 8 Multiple comparison about tasting results

AR ot e 251 B EM: Significant difference
Strains Mean 5% 1%
‘E-08’ 8.43 a A
‘E-01° 8.36 a A
‘E-057 7.86 ab A
‘E-06° 6. 22 abc AB
‘E077 5.50 be ABC ‘
‘E-04” 4.43 cd BCD
‘E02’ 2.43 d CD
‘E03’ 2.073 d D

MSe =2.5225, LSDo.o1 =

r

W 120,05 = 1. 960, £0.05 = 2. 576, LSDy. 05 = 1. 960 X

2.576x , [ 2MSe

=3.3,

2.3 ARYE A R B N PN AR R

EmMEEERRENHER . RLEREESE. R
B HRL EEHELACHSE ATER. TR
MRS &, FIF SPSS Statistics 17. 0 FAFALFE R 48, A
FEAS HE SR R ) & ot B8 i R 3 R AT 3 R oA, AR
8 R FRAEAE Bt 4 Rk 5 80 % LA H i E R4
HIAEL
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Table 9 Wine composition analysis of new strains of
‘Cabernet Gernischt’
S JFOR P . TR
% Reducing sugar bl BRI et B Sugar-free

N Acid content Sugar acid Anthocyanidin ~ Tannin
strains content extract

Jge L1 /ge+ L1 ratio /mge L™l /mge L1 Jge L1
‘E-01’ 196.1 4. 69 41. 81 1. 62 0.29 23.9
‘E-02° 200. 4 4. 97 40. 32 1. 03 0.25 22.8
‘E-03’ 193.4 4.99 38.76 0. 85 0. 24 22.7
‘E-04’ 194.8 5. 04 38. 65 1.13 0.33 22.3
‘E-05’ 185.7 5. 06 36. 70 0.78 0.22 21.6
‘E-06” 190. 8 4. 88 39. 10 0. 68 0.18 21.8
‘E-07° 198. 4 4.76 41. 68 0.77 0.19 20. 8
‘E-08’ 192.1 4. 88 39. 36 0. 95 0.21 21.4

2.3. 1 AHRMEHT MM R A B A A AR
BEBEAT AT . TR 2 R BB R F IR . H
BB S P T HA 1 AR IRESS . 1R

HHREZRKNERERE,
%10 1% R ESE BE
Table 10 Correlation matrix

REMER SRE R TRHY

Reducing Acid Sugar m@ﬁ_ . $T Sugar-free
. . Anthocyanidin Tannin
sugar content content acid ratio extract
RO
Reducing 1. 0000 —0.1100 0. 66 * 0. 1400 0.1800  0.4300
sugar content
ﬁﬁﬁ —0. 1100 1.0000 —0.81* * 0. 3100 0.1900 0. 4200
Acid content
ﬁ@l‘t . 0. 66 * —0.81* * 1.0000 —0.1200 —0. 0400 —0. 1000
Sugar acid ratio
m@ﬁ N 0. 1400 0.3100 —0. 1200 1. 0000 0.76* * 0.5000
Anthocyanidin
$T 0. 1800 0.1900 —0.0400 0.76* * 1.0000 0. 3200
Tannin
T&EHY

0. 4300 0.4200 —0. 1000 0. 5000 0.3200 1. 0000
Sugar-free extract

% P<0.05;* * P<<0.01,

1 BT ERRE
Table 11 Total variance explained
FRAEME HE BitEa%
Characteristic Percentage Cumulative percentage
value /% /%
ﬁ@l‘t . 3.191 53.189 53.189
Sugar acid ratio
v A
IR LR 1.842 30. 703 83. 892
Reducing sugar content
ﬁﬁﬁ 0. 654 10. 907 94. 799
Acid content
o
i 0.278 4.628 99. 427
Tannin
m@ﬁ . 0.034 0. 569 99. 996
Anthocyanidin
L’.l
TR 0.000 0. 004 100. 000

Sugar-free extract

2.3.2 FERSRBE R 10 B SCHE R A, E i
o A SR AT TSR I FO) AR B 45 B A (E A
TSR IR 11, Mo BOR 52 bn R AR R
Wi Rt Or 2 5Tk R . — 07 2 /K Rt STk R 7E
806 LA b, MR 11 F Y BHIR LU 3 SR &5 B2 5 M A
R ENEZEIR. NSRBI RSREE,
“UETBTR”HT AR R T R AY I CE-0L7 s U “E-047
‘E-02"F1°E-037; ‘E-057 ‘E-06" R H EM AR E.
*12 “BERH"FmARSEREEY

Table 12 Results of synthetic index of new strains of
¢Cabernet Gernischt’
e ?ﬁﬁi;éﬂ Point?r type i REGERE ‘ .
Stains IR & P System comprehensive Order
Positive index Moderate index index
‘E-01° 0. 741551 0.171654 0. 913205 1
‘E-02° 0. 651415 0. 181902 0. 833317 3
‘E-03’ 0. 615506 0. 182634 0. 798140 4
‘E-04’ 0. 686408 0. 181536 0. 867944 2
‘E-05° 0. 579307 0. 180804 0. 760111 6
‘E-06” 0. 563755 0. 178608 0. 742363 8
‘E-077 0. 579287 0. 174216 0. 753503 7
‘E-08’ 0. 606866 0. 178608 0. 785474 5
3 #Hik

N SRR MBS S IEM & T 'R, ‘E-07 R
BIFHARE NGB BTTR SR K E, I R
i 28 P RGP 2 CE-017; H K R “E-047, “E-02 FlI
‘E-037; ‘E-057, ‘E-06" R H B AR 2 Hrp, &h & .
TG SRR Lo X 4 %5 SR SR B i s ma LA .
SERRH . CE-037‘E-02° ‘E-04’ ST HERR.
AREEEH, AEARMBEELT B, & s8cE
PR EE —H S, ARG RN FS RS, R
AR 'R, B4 RIEBAT HAE ;s A% 8- &
WK, ‘E-017, “E-04" 2 3& ¥ i & i 2245 R % 18,
‘E-037,‘E-02° ‘EO R FHEMAR.

TS B b e o7 0 16 0[5 TR 975 76 2 o b I Sl
BRR WA, FEHRBT-ESHENE, NMNLEE
HE, ‘E04 R B E MR

S 30k
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ERAMENVEBRLT]. T 23 X AR BT, 2006, 24(6) :55-59.
(4] 3k4RC. #i%& M Fh 2= M. VG422 . V5 22 b &) th R , 2000,

(51 #MFT, X EIHE. 10 4300 AR AR A 1 2t 45 A P4 [T, #viie gl Bt
2,2010,31(5) :61-64.
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Study on the Selection of New Clones of ‘Cabernet Gernischt” Using Subordinate
Function Values and the Synthetic Index Method

LI Hong-juan' ,ZHANG Wei-qiang” , LIU Yong-qiang’
(1. College of Food and Wine, China Agricultural University ( Yantai), Yantai, Shandong 264670; 2. Yantai Zhangyu Group Company Ltd,

Yantai, Shandong 264001)

Abstract; Taking eight ‘Cabernte Gernischt’ from the surrounding areas of Yantai as materials,according to the impact

factors on grape output, qualitative and taste, subordinate function values and synthetic index method were used to

compare on new clones. The rusults showed that according to subordinate function values that were used to evaluate

factor on grape output, ‘E-077, ‘E-04’and ‘E-06” were better than others. According to synthetic index method,the best

was ‘E-01. In the brew and taste experiment of every clones, ‘E-03”, ‘E-02” and ‘E-04” were superior to other varieties.

Key words: subordinate function values;synthetic index method; ‘Cabernet Gernischt’ ;new clones selection
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