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Abstract

The multi-hierarchy and multi-objective fuzzy theory was applied to establish a multi-hierarchy and
multi-objective fuzzy evaluation model of regulated deficit irrigation comprehensive benefits. Using the
information entropy theory, the impersonality weights of all hierarchy evaluation indexes were obtained,
and the subjective weights given by experts to attain the comprehensive weights for the method of multi-
hierarchy evaluation indexes were combined, the reliability of the model evaluation results was improved.
At the same time, the model was used to evaluate and order the comprehensive benefits of regulate deficit
irrigation integration benefits of mini-watermelon with different water deficit treatments in autumn of
2007. The results indicate that the water deficit can improve fruit quality, but the serious water deficit
and moderate water deficit would decrease yield in fruit spreading growth stage. The water deficit has
little influence on yield and quality of fruit in fruit maturing stage. During the seeding stage, blossoming
and bearing fruits stage, fruit spreading growth stage and fruit maturing stage, the irrigation standard of
0.75E,, 0.75E,, 1. 25E, and 1. 00E, was adopted respectively, and could get the perfect comprehensive
benefits of regulate deficit irrigation integration benefits.
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V55 HEBE (regulate deficit irrigation, fij X RDI)
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Tab.1 Irrigation scheme of mini-watermelon TEME A ISR
growing in the greenhouse W,=Y/I (4)

AREL R JREARES RSB
Tl 1.25E, 1.25E, 1.25E, 1.25E,
T2 1.25E, 1.00E, 1.00E, 1.00E,
T3 1.25E, 0.75E, 0.75E, 0.75E,
T4 1. 25Ep 0. SOE,, 0. SOE,, 0. SOE,,
TS 1.00E, 1.25E, 1.00E, 0.75E,
T6 1.00E, 1.00E, 1.25E, 0.50E,
T7 1.00E, 0.75E, 0.50E, 1.25E,
T8 1. 00E, 0.50E, 0.75E, 1. 00E,
9 0.75E, 1.25E, 0.75E, 0.50E,
TI0  0.75E, 1. 00E, 0.50E, 0.75E,
T11 0.75E, 0.75E, 1.25E, 1.00E,
TI2  0.75E, 0. 50E, 1. 00K, 1.25E,
T13 0. 50E, 1.25E, 0. 50E, 1. 00E,
Ti4  0.50E, 1. 00E, 0.75E, 1.25E,
TIS  0.50E, 0.75E, 1.00E, 0.50E,
TI6  0.50E, 0. 50E, 1. 25E, 0.75E,
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Tab.2 Integration benefit evaluated frame to regulated

2.1

deficit irrigation of mini-watermelon
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Tab.3 Decision-making membership

degree of the second level

AREE O ORERRVEIR BT U KOFIIRCR  fvatas

Tl 0.5536 0.3474 0.8809 0.1205 0.479 4
T2 0.4843 0.1179 0.7514 0.4476 0.2187
T3 0.3963 0.1797 0.2406 0.348 4 0.3957
T4 0.2374 0.1320 0.0485 0.468 7 0.4915
T5 0.4772 0.3137 0.0765 0.0150 0.4186
T6 0.5222  0.3361 0.3905 0.108 3 0.3369
T7 0.8644 0.9201 0.0810 0.204 3 0.4560
T8 0.6678 0.5030 0.0509 0.014 7 0.4913
T9 0.1677 0.2658 0.0050 0.034 7 0.478 3
T1I0  0.5613 0.3730 0.0417 0.1706 0.496 9
Ti1  0.3162 0.5193 0.8989 0.8790 0.9830
T2  0.2386 0.2389 0.0251 0.0470 0.4930
T13  0.0113 0.4632 0.0030 0.066 0 0.4703
T4 0.0370 0.2587 0.0300 0.023 1 0.4756
T15 0.0770 0.2086 0.0015 0.038 3 0.4858
Ti6  0.0650 0.1637 0.0238 0.002 6 0.4722

x4 BENEANELBRRRAEE
Tab.4 Final decision-making membership degree of

mini-watermelon in greenhouse

Ak PRAEAIL I L yisi PSR
T1 0.1218 9 0.0133
T2 0.2613 T10 0. 069 6
T3 0.062 6 T11 0.5524
T4 0.0393 T12 0.0190
15 0.047 6 T13 0.0203
T6 0.176 1 T14 0.018 1
T7 0.1416 T15 0.0185
T8 0.086 5 T16 0.0163

i %o 3 F s A AT LU
(1) FEVEINAY U AT AL A SR AR K B 2=
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