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Comprehensive evaluation of facility melon compound substrate based

on membership function method
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Abstract: The research aimed to screen out the substrate formula of facility melon cultivation with agricultural waste as
the main raw material, so as to provide reference for the substrate cultivation technology of facility melon. Taking cow
dung, sheep dung, mushroom residue, rapeseed oil residue and perlite as raw materials, six treatments were set up accord-
ing to different volume ratios. The effects of different matrix formulations on plant height, stem diameter, leaf number,
SPAD , fruit morphological index, yield and fruit quality of melon during growth period were studied. The results showed
that under T3 treatment (cow dung: mushroom residue: rapeseed oil residue: perlite =4:3:0.5:2), the plant growth and
leaf SPAD of melon during the whole growth period were significantly better than those of other treatments, and the
increase in seedling stage was the largest. The yield of melon, vitamin C content, soluble sugar content, soluble solids
content, solid-acid ratio and sugar-acid ratio were significantly higher than soil cultivation (TR)and commercial substrate
(CK, peat. vermiculite : perlite =1:1: 1), and the organic acid and titratable acid content were significantly lower than CK
and TR. The average value of membership function was 0.920, which was higher than that of other treatments. In summary,
under T3 formula, melon has the best growth status and T3 is more suitable as a cultivation substrate for facility melon.
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Table 1 Experimental design
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Treatment Substrate type Volume ratio

4 Soil (TR)

CK ROR R DB ERE 1711
Turf? Vermiculite: Perlite

Tl R TR ORI L B A 4:3:0.10:2
Cow dung:Mushroom residue:
Rapeseed oil residue: Perlite

T2 R ORI L s 4:3:0.25:2
Cow dung: Mushroom residue:
Rapeseed oil residue: Perlite

T3 AR SRS L R 4:3:0.50:2
Cow dung: Mushroom residue:
Rapeseed oil residue : Perlite

T4 e R S S o 4:3:0.25:2

Cow dung : Mushroom residue:
Sheep dung: Perlite
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Note: Different small letters indicate significant differences among different treatments of the same period at the 0.05 level.
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Fig. 1 Effects of different treatments on growth index and SPAD of melon plants
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Table 2 Effects of different treatments on morphological indexes of melon fruit

e 5&;%& . Eﬂiﬁé . Eﬂﬁ_ﬁ R %ﬂ%?}& . Rkt . EEI#JJ%E‘E
Treatment Fruit longitudinal Equatorial diameter Fruit shape Longitudinal diameter The transverse diameter ~ Fruit

diameter/cm of fruit/cm index of fruit cavity/cm of fruit cavity/cm thickness/cm
TR 9.13£0.12 a 8.82+0.39 b 1.04+0.05 a 7.30£0.45 a 6.35+0.44 a 0.92+0.02 d
CK 8.83£0.34 a 7.3340.24 ¢ 1.20+0.01 a 6.73£0.20 a 6.2240.31 a 1.05+0.07 cd
T1 9.3240.43 a 9.7340.61 ab 0.96+0.07 a 7.03£0.24 a 5.97+0.43 ab 1.15+0.01 ¢
T2 9.63+0.38 a 9.97+0.34 ab 0.97+0.01 a 6.75+0.31 a 5.63+0.28 ab 1.44+0.45 b
T3 10.47+0.81 a 10.35+0.28 a 1.01£0.07 a 6.95+0.35 a 5.27+0.47 b 1.76+0.02 a
T4 9.73£0.53 a 10.30+0.14 a 0.97+0.02 a 6.35£0.17 a 6.20+0.28 a 1.69+0.41 a

T FPIAE NG PR E R B (p<0.05). TIH.

Note: Different small letters in the same column represent significant differences(p < 0.05). The same below.
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Table 3 Effects of different treatments on single fruit
mass and yield of melon

e LiYI\iigcs N s
Treatment Single fruit Plot yield/ Yield/

mass/kg (kg-31.5m™) (kg-667 m™)
TR 0.40+0.01 b 117.21+0.82 ¢ 2461.41£1.92 ¢
CK 0.41+0.00 b 113.10+0.84 ¢ 2375.10¢1.17 ¢
Tl 0.43+0.02 ab 132.60+1.36 b 2 784.60+1.54 b
T2 0.43+0.03 ab 131.76£1.08 b 2 766.96+0.68 b
T3 0.47+0.01 a 149.85+1.33 a 3 146.85+0.69 a
T4 0.45+0.01 ab 144.48+0.72 ab 3 034.08+0.89 ab
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Table 4 Effects of different treatments on the quality of melon
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