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Abstract: Aiming to implement accurate and effective water and fertilizer management for the efficient
and intensive production of melons in facilities. The melon of “ Qianyu No. 6”7 was selected as test
material , in a double-layer large-span greenhouse in Yangling, Shaanxi from April to July in 2020. With
two factors of water and fertilizer, three irrigation levels were designed based on the crop transpiration
(ET,) (W1 low water, 75% ET_,, W2: medium water, 100% ET_, W3 high water,125% ET_) and
three fertilization rates were calculated according to the target yield method (F1: low fertilizer 758. 44 kg/hm’
F2: medium fertilizer 948. 05 kg/hm’, F3. high fertilizer 1 137. 66 kg/hm*). To investigate the effects
of different water and fertilizer conditions on the growth, yield, quality and water and fertilizer use
efficiency and the optimal irrigation and fertilization plan was determined by using a comprehensive
evaluation method. The results showed that the coupling of water and fertilizer had different effects on the
indicators of melon. The total of 12 indicators from four categories of growth, yield, quality, and
profitability were combined and weighed based on game theory. The total yield got the largest
comprehensive weight of 0.343, and the lowest weight was obtained from free amino acid content of
0. 007. Comprehensive evaluation was carried out based on gray relation analysis and TOPSIS coupling
model, and the compound closeness was the best under the medium levels of both irrigation and

fertilization. The combined application of fertilization had a significant interaction effect on the
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comprehensive growth of melon, and the tendencies of irrigation and fertilization on the comprehensive

growth of melon were observed first increasing and then decreasing, which was consistent with actual

production. Melon had the highest comprehensive growth score when the irrigation amount was 810. 52 ~
990. 64 m*/hm” and the fertilization rate was 853.25 ~ 1 042. 85 kg/hm”, which was the optimal water

and fertilization application plan. The research result can provide a basis for the scientific management of

water and fertilizer in the production of melon in local greenhouse.

Key words: melon; yield; quality; water and fertilizer use efficiency; TOPSIS; grey relation analysis
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Tab.1 Irrigation and fertilization design

AbFR FEAKENEAKOE HEKEE/ (m® ohm 7)) AR/ (kgohm )

Tl WI1F1 690. 52 758. 44

T2 WIF2 690. 52 948. 05

T3 WI1F3 690. 52 1137.66
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Fig. 1  Effects of water and fertilizer coupling on

melon growth
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Fig.2 Effects of water and fertilizer coupling on melon yield

2.1.3  XEITR G BT 52

AR R C S AT EA S & TR
PEETE Y& & TSN S S A R
LR O i 6 1 i BT A 2 A (R KON E AR A 1 5
M, e 2 pros . Horp I s E R4 AR E C &
PRI S A A DL S S
TEPWEE (P <0.01) L] 5 E 0S5z
K FE MR AN 2 (P >0.05) 1 7K AL 22 B AF T i

T2 Rk AR i R A 1 X B R B RS0

Tab.2 Effects of different water and fertilizer drip irrigation conditions on melon quality

- R C =/ MEMEASE,  WIEEARES R, WEEREY SR/ SR TR/ T IR '/
(mg-g™") (mg-g™") (mg-g™") % (pgg™") (pgg™")
F1 (5.13£0.88)° (15.78 £1.19)*° (7.33+1.84)"° (9.57 £0.41)° (11.63 £1.44)" (20.30 £1.99)"
F2 (6.70 £1.92)" (15.65 £0.19)® (8.78 £+0.89) " (9.33 +£0.45)* (12.28 +3.08)"° (24.31 £1.33)*°
F3 (8.66 +£2.22)° (15.61 £0.16)™ (8.48 £1.02)™ (8.62+0.69)" (9.42 £1.24)° (16.95 +1.88)°
Wi (5.51+0.99)" (15.75 £0.15)* (7.47 £1.29)" (9.43 +0.70)*° (11.40 £2.37)" (17.97 £1.61)°
w2 (7.17 £2.58) ™ (15.57 £0.22)° (9.31 £1.33)° (9.40 £0.28) (12.44 £2.47)° (17.51 £2.12)®
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T3 (5.83 £0.02)% (15.65 £0.11) (8.03 £0.72) (8.87 £0.81) (9.05 +0.46) (16.62 £2.05)°
T4 (4.30 £0.28)" (15.63 £0.21)* (8.51 £1.11)* (9.47 £0.06) ! (11.53 £0.99) (15.73 £0.82)°
T5 (7.17 £0.87)° (15.47 £0.26)" (9.85+0.55)" (9.63 £0.29)™ (15.13 £2.33)¢ (15.50 £2.83)°
T6 (10.03 £1.10)*° (15.61 £0.23)* (9.57 £0.50)® (9.10 £0.10) b (10.67 £1.10)* (18.31 £1.41)°
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Tab.3 Spearman correlation coefficient of melon single index
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BT 1

HOL G R -0.310 1
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Fig.4 Comprehensive evaluation system for melon growth
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Tab.4 Results of weight calculation based on AHP
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Tab.5 Single index weight of melon determined by entropy weight method
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Fig.5 Regulating effects of single factor for water and

fertilizer on comprehensive evaluation value
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