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Fuzzy Comprehensive Evaluation on Heat
Tolerance in Eggplant Seedling Stage

LIN Jun-fang'*,ZHONG Feng-lin'* ,HU Hai-fei'* ,XU Ru',LIN Yi-zhang'* , HUANG Bi-qi'
(" College of Horticulture , Fujian Agriculture and Forestry University , Fuzhou 350002
*Vegetable Research Institute , Fujian Agriculture and Forestry University , Fuzhou 350002)

Abstract ; Determining objective ,reasonable heat tolerance evaluation indexes,and evaluating heat tolerance of
different cultivars vegetables,which are of great significance to the research on heat tolerance mechanism and the
breeding of heat tolerance. Different heat tolerance eggplant cultivars were used to determine physiological and bio-
chemical indexes in seeding stage. The heat tolerance of eggplant seeding was comprehensively evaluated by using
fuzzy mathematics theory. Using the analytic hierarchy process( AHP)to determine the weights of heat tolerance in-
dexes. The results showed that heat injury index,recovery index, MDA content,SOD activity and POD activity had
the greatest effect on heat tolerance. The weights were 0. 2500,0. 2500,0. 1092,0. 1092 and 0. 1092. According to
the result of comprehensive evaluation ,the heat tolerance of YouYiYiHao was the strongest,followed by F-762 ,and
GuTianZiChangQie was the weakest. The results were consistent with those assessed in open field of natural high
temperature. It showed that this method had a better applicability of comprehensive evaluation on eggplant seeding
heat tolerance ,which can be used for identification of heat tolerance in mass cultivars.
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Table 1 Heat tolerance response to high temperature of testing in open field of natural high temperature
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i ) B SR GRE S WL A () . 7748 (kg/hm? )
Long- styled Fruit Diseased
Cultivar Fruit color No. of malformed fruit Yield
flower rate setting rate plant rate
FH—% 100. 00 68. 13 Uy 0 0 783.75
F-762 96. 78 59.93 — % 21.00 13.72 481.53
Lk 3] 87.56 30.78 L 58.00 78.00 236. 47
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Long-styled and middle-styled flowers are classified normal flowers

2.2 HEHISEFHER

2.2.1 EBNBENRGHER BRI T e
PR A S F8 B 4 1 T VR 31 43 2 IR, 4 SR T HE S
i b2 IR HAR)Z , BVAGFv  #vk 09 25 5 0F A0
r i) J2 R A R S A B H AR A SR, BT
HIATE S TR b AR B AR AR AR Ik R R R T &
JZ, BIAS [R) T 41 o A 04 06 . ST 2 R &5 4 A
K1 iR,

2.2.2 HEFIETERE, HITRXHE  fEARREY
I A5 LA b AR 25 8 b5 0Tt - i S it A
PR TR A SRR, 45 SO B 04 43 B ik ik
TTVP4F 10 35 TR B I R AT — SRk A e, 45 AR L
SPREOACTEAG, G5 2 F2 3, Hor I A
T EUE 1.3.5.7 .9 /B — A X 5 —A

PRI 2R B FL B AR ] o o AR R X552 46,8
Fom AR ARER FI Wi A,

3, BRGE = — AR x A5 hn
REE, 22 945 CREX/NT 0. 1, BISAE R BY
Bon SHFER B RAFIEAR N, 2 227 RVFRITE 2
VA, U B 2R BT R I LA R ) — B U W =
(0.2500, 0. 2500, 0. 0730, 0. 0357, 0. 0140, 0. 0140,
0.0357,0. 1092,0. 1092 ,0. 1092 ) /& R A Hk ] & &4
FHE
2.2.3 HERMERE R, TEESITNEB KK
th SRR Z ] T B RN R GO S AR ], A
MR RIS Eoo] FobE . R e ZExt 3 4
PEFEHEE 10 MR IEAT o NI ], R
AR RE R, LR S,



392 oy o WO o 16 %:

The heat tolerance of Eggplant seedling
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Fig. 1 The hierarchy diagram of eggplant seedling heat tolerance
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Table 3 Weights of each layer about the heat tolerance of Eggplant seedling

—ZGFEHT Fir-indicators  JEASHEHE Morphological index(T, ) A= Hf A AL FEFR Physio-biochemical index(T, )

A EH Weight 0.5 0.5

YR HR Sec-indicators C G, a3 C, Cs C, C, Cq Cy Cyo
L Weight 0. 5000 0. 5000 0.1460 0.0714 0.0280 0.0280 0.0714 0.2184 0.2184 0.2184

SBANLEAE Total weight 0. 2500 0. 2500 0.0730 0.0357 0.0140 0.0140 0.0357 0.1092 0.1092  0.1092
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Table 4 Different cultivars of eggplant seedling heat tolerance indexes
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( Heat  Recovery  Relative & (mg/g - FW) 4 (nmol/g - FM) (U/mg - FW) (ODy/mg + min)
Cultivar Proline (mg/g - FW) Transpiration
injury  index electric Soluble MDA content  SOD activity POD activity
content Soluble sugar rate
index conductivity protein
P, 0.28¢ 0.6la 28.90b 50. 40a 1.94a 10. 45a 121. 36a 301. 00b 26. 80a 0.79¢
P, 0.41b  0.35b 26.40b 37.30b 1. 81a 7.62b 119. 62a 405. 10a 26.30a 0. 86b
Py 0.59a  0.00c 58.20a 29. 60c 1.79a 7.91c 114.93b 412.30a 22.10b 0.92a
RIS IR B 7 0. 05 KT 1922 5 i 364t
Different letters in the same column mean significant at P <0. 05 level
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Table 5 The indexes corresponding fuzzy evaluation relation matrix R
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P, 1. 0488 1. 0938 1.4318 0. 9540 0.9784 0. 8799 1. 0083 0.9203 1. 0478 1. 0000
Py 0. 7288 0 0. 6495 0.7570 0. 9676 0.9134 0. 9687 0. 9042 0. 8805 0.9348
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