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Effects of different agricultural waste ratio substrates on growth, quality

and yield of oriental melon in greenhouse

LI Yaoxia, ZHANG Xiaoxia, XIAO Zhenglu, QIN Yitong, NAN Bingdong, LI Xin

(Qingyang Academy of Agricultural Sciences, Qingyang 745000, Gansu, China)

Abstract: In order to obtain the optimal substrate formula for the cultivation of oriental melon, the oriental melon Xing-
tian No. 20 was used as the experimental material, and 9 kinds of substrate formulas were used to explore the physical and
chemical properties of substrates with different agricultural waste ratio and their effects on the growth, quality and yield
of oriental melon. The results showed that substrate physicochemical properties of total nitrogen, total phosphorus, organ-
ic matter and alkali-hydrolyzable nitrogen content were high when the ratio of mushroom residue to cow dung and sheep
manure was 2: 1, which promoted the growth of crops. The oriental meloncultivated in 9 different matrix formulas
showed good growth vigor with TP7 treatment (the volume ratio of mushroom residue, corn straw, cow dung, sheep ma-
nure and furnace ash is 4:1:2:1:2), and the fruit vertical and horizontal diameter, soluble solids content and yield were
the highest, followed by TP5 treatment (the volume ratio of mushroom residue, corn straw, cow dung, sheep manure and
furnace ash is 3:2:2:1:2). The yield of TP7 treatment was 18.90% higher than that of CK, and TP5 treatment was 6.71%
higher than that of CK. In summary, the mixed substrates treated with TP7 or TP5 can effectively improve the fruit quality
of melon, increase the yield, and realize the recycling of agricultural and animal husbandry waste resources.

Key words: Oriental melon; Waste; Substrate cultivation; Matrix ratio
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Table 1 Matrix ratio of different treatments

sl BT HL R T FRFEFT S I IR
Treatment Culture substrate Mushroom residue Corn straw Cow dung Sheep dung Furnace ash
TP1 0 4 1 3 0 2
TP2 0 4 1 0 3 2
TP3 0 3 2 3 0 2
TP4 0 3 2 0 3 2
TP5 0 3 2 2 1 2
TP6 0 3 2 1 2 2
TP7 0 4 1 2 1 2
TP8 0 4 1 1 2 2
CK 10 0 0 0 0 0

KAEF R, 5% FH B3 38 4R 25 P KSR 50 &
B LR A e, TR ) S A B A R .
RS B TE i THUKHEE . RIS AR IR FE
REIR S 32 HI1E 55~65 °C, £ 5 /R 3E47 B 5 38 R I
RS R RANK TREE R B R K 7 B & (w, J5
[FDTE 60%~65% , SR I 5 P 26 4% 22 K % , R P RL 4
B R TSR HL 5 R T R R AT A .
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5 TP4.TP5 4b ¥ JC 2 3% % % , CK 5 TP4.TP5,
TP6.TP7 Ab3i 5 2 % 75 7, TP6 A FE I & & = i
%, & F KT TP2 AbE A Hfh A 28 s %5 &
PL CK fi 5, i 2% = T B TP7 AbFEAh i) HoAth kb 7,
TP6 Kb 3 A% , & 5K T HAth AL 38 ; TP2 AbFH iy 44
TEEA, S TPl MM ERAEE H-HEER
F AL, TP6 AbHE I 447 & B AIC, B3T3
AL T8 A S B DL TP3 4 F &, H 55 TP4 4b
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Table 2 Physicochemical properties of different matrix ratio treatment

e w( %D w( AT w( A=)
Treatment pH EC/(puS-cm™) Total nitrogen Total phosphorus Total potassium
content/(g-kg") content/% content/(mg-g™)
TP1 5.7 1668 1.40+0.05 d 0.16+0.01 ¢ 15.97+0.16 a
TP2 5.6 1442 1.21+0.02 df 0.26+0.01 b 16.45+0.02 a
TP3 5.7 1435 1.34+0.12 de 0.17+0.00 ¢ 12.25+0.49 cd
TP4 5.5 1569 1.78+0.06 a 0.25+0.00 b 12.54+0.73 ¢
TP5 5.6 1341 1.67+0.01 ab 0.28+0.00 b 12.68+0.47 ¢
TP6 59 1702 1.13+£0.08 f 0.11+0.01 d 9.60+0.16 f
TP7 54 1293 1.824+0.04 a 0.35+0.00 a 11.70+0.16 d
TP8 5.5 1275 1.57+0.01 be 0.25+0.01 b 14.30+0.03 b
CK 5.8 1250 1.43£0.09 cd 0.38+0.04 a 13.67+0.02 b
e wOH R wOH R ) wHLE D wUHAS %O wHAFED
Treétment Rapidly available Rapidly available Organic matter Nitrate nitrogen Alkaline hydrolysis
phosphorus content/(pg-g')  potassium content/(mg-g')  content/% content/(mg-kg") nitrogen content/(mg-kg™")
TP1 52.20+1.73 ¢ 5.37+0.01 b 3.85+0.01 bc 36.31+£3.54 ¢ 84.46+7.37d
TP2 66.03+£0.20 b 4.35+0.16 de 3.46+0.42 cd 55.79+4.31 ab 220.25425.58 b
TP3 74.34+2.76 a 3.97+0.03 f 3.80+0.00 be 16.90+0.97 d 184.35+20.77 ¢
TP4 72.49+0.11 a 3.35+0.07 g 3.92+0.21 abc 62.41+4.57 a 236.48+17.42b
TP5 54.78+1.84 ¢ 4.22+0.00 e 4.30+0.13 ab 52.85+6.53 ab 277.86+0.22 a
TP6 64.88+4.39 b 4.42+0.01d 3.17+0.04 d 26.24+3.52d 187.50+2.08 ¢
TP7 53.80+0.88 ¢ 5.69+0.04 a 4.43+0.33 a 48.69+0.59 ab 277.04+18.35a
TP8 50.99+0.21 ¢ 4.73+0.01 ¢ 4.08+0.12 ab 22.66+£2.90 d 273.334+4.15a
CK 43.17+0.23 d 4.27+0.04 ¢ 4.15+0.20 ab 39.03+5.96 ¢ 156.14+8.54 ¢

RS R/ NG FRERIRTE 0.05 K2R3 R,

Note: Different small letters in the same column indicate significant difference at 0.05 level. The same below.
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Fig. 1 Efects of different matrix ratios on stem diameter of oriental melon
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Fig. 2 Effects of different substrate ratios on the plant height of oriental melon

® 3 ANEERECEE X E RS RAI R

Table 3 Effects of different matrix ratios on the quality of oriental melon

e wCA AV TR wCH L AVA PR T4 pz e RV
Treatment Coptent of soluble Copter}t of soluble Lpngltudmal T.ransverse Erult shape
solids at the edge/% solids in the center/% diameter/cm diameter/cm index

TP1 6.87+0.74 d 12.67+1.86 d 6.93+0.65 be 8.07+0.21 de 0.86+0.06 a
TP2 7.17+0.21 cd 15.03£0.31 a 6.93+0.35 be 8.37+0.06 cde 0.83+0.04 a
TP3 7.20+0.36 bed 14.60+0.44 a 7.00+0.61 be 8.53+0.67 cde 0.82+0.12 a
TP4 7.10+0.17 abc 13.47+0.40 bed 6.70+0.46 be 8.6740.25 bed 0.78+0.08 a
TPS 8.40+0.10 a 15.10+0.30 a 7.53+0.46 b 9.00+0.35 be 0.84+0.08 a
TP6 6.80+0.98 d 12.90+1.46 cd 6.47+0.72 ¢ 7.97+£0.32 ¢ 0.81+£0.08 a
TP7 8.77+0.42 a 15.43+0.25 a 8.63+0.49 a 9.90+0.36 a 0.88+0.07 a
TP8 7.33+0.15 cd 14.37+0.38 abc 6.47+0.51 ¢ 8.37+0.06 ¢ 0.77+0.06 a
CK 8.23+0.12 ab 14.93+0.23 ab 7.43+0.46 ¢ 9.20+0.50 b 0.81+£0.07 a

x4 TEEFREC L X E R AL~ 2 RS20
Table 4 Effects of different matrix ratios on yield of

oriental melon

e %S‘E)ﬁi Eéﬁkﬁﬁ ﬁﬁ
Treatment Single fruit S‘mgle plant Yield/

mass/g yield/g (kg 667 m™)
TPI1 216.81+£3.43 f 1084.04+17.17f  3013.63+47.73
TP2 225.10+£3.82 ¢ 1125.49+19.10 ¢ 3 128.86+£53.09 ¢
TP3 229.59+3.51 ¢ 1147.96+17.53 e  3191.34+48.72 ¢
TP4 245244933 d 1226.18+46.64 d 3408.77+129.65 d
TP5 270.68+3.99 b 1 353.40+£19.94 b 3762.46£55.43 b
TP6 178.67+8.51 g 893.36+42.57 g  2483.54+118.36 ¢
TP7 301.61+7.56a  1508.07£37.80a 4 192.44+105.08 a
TP8 243.50+6.63d  1217.51+33.14d 3 384.68+92.13 d
CK 253.66+2.51 ¢ 1268.30£12.55¢ 3 525.88434.88 ¢

18.90%F1 6.71%.
3 Wie5sie
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