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Table 1 Environmental adaptability parameters of different grape cultivars

Ve AME S % I 280 % M 5 OCHIEA T %

A b jﬁ%ﬁ; FAE TR Eiiﬁﬁ i&ﬁﬁgﬁ U & ﬁiﬁf;f%umﬁﬁg
LR R (BRI ) 16 0.0316 1.032 78 0.0727 6.70 1.69
BEE (RFER) 17 0.0401 0.937 77 0.0767 7.09 1.99
ToA% AL (BSR4 ) 21 0.0776 2.178 75 0.0216 7.63 2.10
LLRRTERZ (W34 F) 19 0.0894 1.474 65 0.0515 8.37 1.98
87-1" (WK AFFir) 22 0.0431 1.619 60 0.0821 7.29 1.12
R (O R 22 0.0469 1.680 72 0.0533 10.60 2.69
TR ARG (KR F) 22 0.0388 2.168 68 0.0656 11.10 3.77
B R (W) 25 0.0488 2265 80 0.0262 6.12 2.20
BTG RE (BRI ) 23 0.0234 1.922 67 0.0530 9.39 4.00
I (RO F) 20 0.0212 1.503 89 0.0453 5.47 1.99
LA (WO F) 22 0.0238 2.067 70 0.0540 424 3.13
LI (R FE A4 ) 28 0.0527 1.658 67 0.0757 11.50 1.50
‘W (BRFEA ) 39 0.0622 2.530 62 0.0947 13.10 3.40
AToAZ (WOF) 45 0.0475 1.013 77 0.0523 10.20 3.60
O (BRFE A AT 31 0.0266 1.845 79 0.0460 5.59 3.02
EHI (BRFEAACH) 38 0.0424 2.525 75 0.0769 11.60 0.80
RS (BRFE A4 D) 35 0.0293 1.209 87 0.0758 8.68 0.40
ATEATCRZ (RRFE 2 ) 45 0.0350 2.888 62 0.0787 7.59 2.33
KRBT (BSR4 ) 40 0.0463 1.095 72 0.0658 10.60 2.60
ELH (BRSSP 46 0.0587 2.360 65 0.0947 11.50 1.10
RE BV (W) 31 0.0265 1.037 92 0.0469 6.15 3.38
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Table 2 Comprehensive ranks of different grape cultivars using different evaluation methods
i PETIERES I AT Topsisi%: J7 A Topsisizk
CETE
351 He4 (Eo He4 595 He4 595 He4
CLTRARR B (RRAE ) 15.239 19 0.438 8 0.505 4 0.3854 5
S (KSEZR T 15.341 18 0.958 7 0.548 2 0.3872 4
ToAE AT (RRZE ST 16.102 13 3.798 2 0.508 3 0.3319 8
CTRRTCAZ (RRZE 24 Fh) 14.104 20 4.095 1 0.644 1 0.4086 2
<87-17 (W i) 13.860 21 -1.011 16 0.424 5 0.3831 6
EGR (WK F) 15914 14 1.444 4 0.395 11 0.2607 12
ToAZ G0 (RO F) 15.596 17 0.077 11 0.334 14 0.2400 15
B R (RRIEF) 17.675 11 1.463 3 0.317 16 02164 17
BT oA (WO 15.637 16 -0.082 13 0.416 8 0.2003 20
T hL (I Ff) 17.787 10 0.353 10 0.326 15 0.2560 14
LA (WOF) 15.700 15 -0.814 15 0.266 18 0.2104 18
TR (WK ZE 2% Filr) 16.234 12 -0.061 12 0.416 7 0.3169 9
I (IS 21 18.263 9 -1.578 18 0.401 10 0.2884 10
I (WF) 21.450 1 1.258 5 0.422 6 0.2593 13
U (BRZE 2458 il 18.836 8 -0.382 14 0.192 21 0.1423 21
HERIE (e i) 19.497 6 2718 19 0.301 17 0.3916 3
RS (BRZE 24 F) 20.319 3 -1.567 17 0.415 9 0.6418 1
ATEITAL (BRZE S Fh) 19.329 7 -4.176 21 0.223 20 0.2093 19
KB TNE (BRZE ST 19.533 5 0.374 9 0.265 19 0.2700 11
H W (BRZE LR 19.704 4 -2.965 20 0.394 12 0.3825 7
R BV (RRIEF) 20.669 2 1.095 6 0.357 13 0.2313 16
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Table 3 Average fruiting set coefficient, index of yield and annual yield coefficient of different grape cultivars
Lk L 2 N
1 2] it TRERAR SN B RE EFE R4
J s H o H—101E JE R H % H—101E
TR OB (RO A 1.12 0.055 0.00 0.000 1.055 4
BB (IRZEJ ST 1.74 0.086 1.53 0.006 1.078 1
TeAERLT (WS 24 Fh) 1.43 0.070 2.80 0.012 1.058 3
STRRTCAL (RRZE ST 1.27 0.063 1.83 0.008 1.054 5
87-1" (R IV Fir) 1.16 0.057 1.29 0.006 1.051 8
EGR (R Fi) 127 0.063 2.09 0.009 1.053 7
TEAZ G0 (WO F) 1.12 0.055 3.13 0.014 1.041 10
LB ER (R R 1.16 0.057 231 0.010 1.047 9
B o AL (BRI A 1.13 0.055 0.29 0.001 1.054 6
AL (RO Rl 1.60 0.079 0.31 0.001 1.077
LA (WOF) 1.07 0.053 2.97 0.013 1.039 11
ST U (BK ) 0.83 0.041 12.40 0.055 0.986 12
U (IS 21 0.56 0.027 16.96 0.075 0.953 15
MRTCAZ (WRIEF) 0.57 0.028 34.59 0.153 0.875 21
U (BRZE 2458 i) 0.78 0.038 15.67 0.069 0.969 13
EH (9 2 S Fii) 0.71 0.035 30.33 0.134 0.901 20
RS (BRZE 24 Fh) 0.63 0.031 17.46 0.077 0.953 14
ATEITAL (RRZE ST 0.57 0.028 18.82 0.083 0.944 17
KRBT (RREES:Fh) 0.57 0.028 22.38 0.099 0.928 19
H L (BRZE 2L 0.46 0.022 20.65 0.091 0.932 18
RE BV (RIEFR) 0.54 0.026 18.01 0.079 0.946 16
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Table 4 Correlation analysis of results of different evaluation methods and annual yield ability
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JENIERES 1 — — — —
TR o AT —-0.25974 1 — _ _
TopsisiZ: -0.47143 0.43506 1 — —
L Topsisiz -0.15065 0.03896 0.61558" 1 —
pUEEEE Salila -0.78961 0.47792" 0.50909" 0.11688 1
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Comparison of four comprehensive evaluation methods in evaluating environmental

adaptabilities of different grape cultivars
HAN Xiao, LIU Feng-Zhi, XIE Ji-Meng, WANG Xiao-Di, JI Xiao-Hao, WANG Hai-Bo'

Fruit Research Institute, Chinese Academy of Agricultural Sciences / Key Laboratory of Germplasm Resources Utilization of Hor-
ticultural Crops, Ministry of Agriculture, Xingcheng, Liaoning 125100, China

Abstract: In order to ascertain a comprehensive evaluation method to evaluate grape environmental adaptabili-
ty (EA) in greenhouse environment, 4 kinds of comprehensive evaluation methods including the principal com-
ponent analysis, entropy evaluation method, Topsis evaluation method and Topsis method with entropy weight
were used to calculate EAs of 21 kinds of grape cultivars. The EA parameters, such as apparent quantum yield,
light combination point and dark respiration rate, were measured by Li-6400 photosynthetic apparatus. The re-
sults indicate that the EA value calculated by Topsis method was consistent with the grape annual yield, so Top-
sis method was the most suitable method to evaluate grape EA, and ‘Hongbiaowuhe’, ‘Zizhenxiang’, ‘Seedless
Red’, ‘Hongqitezaomeigui’ and ‘87-1" with the best EAs were suitable for planting in greenhouse.

Key words: grape cultivar; environmental adaptability; comprehensive evaluation method

Received 2017-06-05 Accepted 2017-09-13

This work was supported by Chinese Academy of Agricultural Sciences Innovation Program (Grant No. CAAS-ASTIP-2015-RIP-04), National
Modern Agricultural Industry Technical System Program (Grant No. nycytx-30-zp), Ministry of Agriculture “948” Key Project (Grant No. 2011-
(G28), and the National Natural Science Fundation of China (Grant No. 41101573).

*Corresponding author (E-mail: haibo8316@163.com).




