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Fig.1 Variations of meteorological factors in
greenhouse during the experiment study
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Fig.2 Fruit morphological indexes of cucumber and melon under different irrigation amounts
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Fig.3 Quality indexes of cucumber and melon under different irrigation amounts
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Table 1 Yield, irrigation amount, water consumption, water use efficiency and irrigation

water use efficiency of cucumber and melon under different irrigation amounts

2y b3 Fo 8/t hm?) HEK R /mm ET/mm WUE/(kg m®) IWUE/(kg m®)
Tl 86.143.0 ¢ 129.8 182.240.8d 473464 66.442.3a

- T2 94.341.6 ab 171.7 21344 2¢ 442407 b 549409 b
T3 96.1:+.9a 213.6 247.844.2 b 38.8+.0¢ 45.040.9 ¢
T4 92.5+.9b 255.5 279.3#4.7 a 33.140.5d 36.240.8 d
K1 31.1405¢ 108.7 168.842.0 d 18440.1a 28.640.4a
K2 36.4405 b 136.8 196.84.7 ¢ 185404 a 26.640.3a

iR K3 417434 175.7 240.04.2 b 17.4405b 23.840.8 b
K4 4174 2a 209.1 263.442.0a 158403 ¢ 19.940.6 ¢
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i, 9 16.96%, HUCHRARTE, FFFE ET fat5
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Table 2 The information and weight of each evaluation index

WIRIENE  EEECKE W &Rl EEE CHE W%
R E (X))  8.489 9.96 |HsHEF (Y 4731 751
KRR (Xp) 11422 1340 [ HRSEgE (Y  4.990 7.92
TFHEK (X) 12498 1466 |HIEFE (Y 9287 1474
EERE (X 5.903 6.92 TSS (Y4) 7.303 1159

TSS (Xs) 5.875 6.89 Ve (Ys) 6.625  10.52

Ve (Xg) 6.969 8.17 SSC (Ye) 4741 7.53
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Optimizing Irrigation Scheduling for Greenhouse Crops Using the
CRITIC-TOPSIS Framework

WANG Hongfei, LI Yanbin®, LIU Tengfei, DING Jiale, GONG Xuewen"
(School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046, China)

Abstract: [ Objective ] Greenhouse agriculture relies on irrigation and optimizing irrigation to balance crop yield and
quality is critical to maximizing its profitability. Taking cucumber and melon as an example, we propose to optimize
the irrigation based on evaporation measured from standard 20 cm evaporation pan (E,) and other factors. [ Method ]
The experiment is carried out in a drip-irrigated greenhouse. It compares four irrigation treatments with the irrigation
amount setting at 50 (15), 70 (17), 90 (19) and 110% (I11) of E, respectively. In each treatment, we analyze the
changes in morphological and quality indexes of the fruits, as well as yield and water use efficiency (WUE). The
optimal irrigation for each crop is determined using the CRITIC-TOPSIS framework.[ Results] (D17 and 19 increase
the weight and diameter of the cucumber significantly compared with other treatments, but at the expense of fruit
numbers and fruit length. For the melon, 19 is optimal for improving morphological traits of the fruits. @lIncreasing
irrigation amount reduces the total soluble solids (TSS), vitamin C (V.), soluble sugars content (SSC) and soluble
proteins content (SPC) in the cucumbers. For the melon, its V., SSC and SPC peakes in 17, and TSS maximizes in I5.
@ The maximum cucumber yield is 96.1 t/hm?, achieved in 19, with its WUE and irrigation water use efficiency
(IWUE) being 17.9% and 32.2% respectively less than those in I5. There is no significant difference in melon yield
between 19 and 111, but the WUE and IWUE of the former are 9.2% and 16.3% higher than those in the latter.
[ Conclusion] Comprehensive evaluation using 11 indicators for the cucumber and 10 for the melon shows that the
optimal irrigation for the greenhouse cucumber and melon is to irrigate 90% and 70% of water evaporated from the
20 cm standard evaporation pan installed in the greenhouse, respectively.
Key words: CRITIC-TOPSIS comprehensive evaluation method; fruit morphology; yield; quality; water use efficiency
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