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Effects of different organic fertilizer ratios on the growth, yield, and qual-

ity of greenhouse watermelon under bagged substrate cultivation

Hou Dongying, Hao Kexing, Su Dongtao, Zhang Man, Hou Fuen, Zhang Tao

(College of Agricultural Economics and Management, Shanxi Agricultural University, Taiyuan 030006, Shanxi, China)

Abstract: Using the watermelon variety Lihua No. 6 as the test material, a randomized block design was adopted for the
experiment under bagged substrate cultivation conditions. The commercial substrate consisted of peat, vermiculite, and
perlite, with a volume ratio of 60%, while organic fertilizers accounter for 40% of the total volume. Five treatments with
different volume ratios of cow dung to vermicompost were established: 4:0,3:1,2:2, 1:3, 0:4, with a treatment without
organic fertilizer as the control. By measuring the growth characteristics, fruit yield, quality, and substrate physicochemi-
cal property under different treatments, the optimal formulation for bagged substrate cultivation of greenhouse watermel-
on in the Jinzhong region of Shanxi province was identified, providing a theoretical basis for production and promotion.
The results showed that under the condition of a base substrate composed of peat, vermiculite and perlite (accounting for
60%), treatment T4 (volume ratio of cow dung to vermicompost=1:3, constituting 40% of the total substrate volume) re-
sulted in the largest main vine diameter and leaf area during the fruit expansion stage of watermelon. It also achieved the
highest single fruit mass and yield per 667 m?, reahcing at 2.36 kg and 3 114.4 kg - 667 m”, respectively. Under this treat-
ment, the soluble solids content in the center and edge of the fruit was 12.60% and 10.33%, respectively, and the vitamin
C content reached as high as 8.19 mg- 100 g, indicating good fruit quality. After harvest, the organic matter, nitrogen,
phosphorus, and potassium content, and EC value of the substrate in the T4 treatment were significantly better than those
of the control. In summary, the T4 treatment exhibited the best comprehensive performance and is a suitable bagged sub-
strate cultivation model for promotion and application in the Jinzhong region of Shanxi province.
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Table 1 Formulation and proportion of different organic
fertilizer (volume ratio)

T it 2 AL EL CE N GRS

Qb3 . .
Commercial substrate Cow manure:
Treatment . . .
formulations and proportion(60%)  Vermicompost(40%)
Tl R S B 4:0
Peat: Vermiculite : Perlite(3:1:1)
T2 TR A BT 311
Peat: Vermiculite: Perlite(3:1:1)
T3 FUR B DB ERE 222
Peat: Vermiculite: Perlite(3:1:1)
T4 HOR EH B 1:3
Peat: Vermiculite: Perlite(3:1:1)
TS HOR A B ERE 0:4
Peat: Vermiculite: Perlite(3:1:1)
CK FOR R A BB

Peat: Vermiculite: Perlite(3:1:1)
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Fig. 1 Effects of different organic fertilizer ratios on the main vine length of watermelon at different growth stages
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Fig. 2 Effects of different organic fertilizer ratios on the main vine thickness of watermelon at different growth stages
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Fig. 3 Effects of different organic fertilizer ratios on leaf area of watermelon at different growth stages
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Table 2 Effects of different organic fertilizer ratios on watermelon quality
pis: wCH G AT E R ) wCL ATV PR T4 w i EFE O wCHHLED
Treatment Center SSC/% Edge SSC/% Vitamin C content/(mg-100 g") Organic acid content/%
Tl 11.73+0.16 ¢ 10.60+0.29 ab 6.70£0.33 ¢ 0.2240.025 a
T2 12.15+0.16 be 10.95+0.38 ab 7.28+0.38 be 0.17+0.019 ab
T3 13.18+0.23 a 11.55£0.45 a 7.98+0.22 ab 0.12+£0.023 b
T4 12.60£0.19 ab 10.33+£0.34 ab 8.19+0.12 a 0.13£0.023 b
T5 12.40+0.34 be 11.15+0.47 ab 7.87+0.21 ab 0.22+0.022 a
CK 11.63+£0.32 ¢ 10.00+0.45 b 7.29+0.10 be 0.23+0.031 a
TE - R ZEE 5 AN FNS FRERORAE 0.05 K P EREE. T
Note: Different lowercase letters in the same column indicate significant difference at 0.05 level. The same below.
#x3 TREIAHIAEE L 3 E BRI (4 A2
Table 3 Effects of different organic fertilizer ratios on the physicochemical properties of substrate
e w(A%0 w( A=) w44 w AR O wCH X wCH D wCHHLED
Treat Total N Total P Total K Alkaline N Available Rapid available Organic pH EC/ )
ment content/ content/ content/ content/ P content/ K content/ matter (uS-em™
(g-kg" (g-kgh (g-kgh (mg-kg" (mg-kg" (mg-kg" content/%
Tl 3.43+026d 1.89+0.12d 15.56+0.41 ¢ 205.85+10.50 ¢ 212.28+19.73 d 360.48+13.61 cd 8.39+0.34 cd 7.43£0.05a 399.88+6.71b
T2 6.43£0.33 ¢ 3.05+0.15bc 15.80+0.31 ¢ 374.55+11.87 b 273.83+£25.69 ¢ 385.35£16.92bc 7.73£0.28 de 7.22+0.04 bc 384.10+11.33 be
T3 7.04£0.09 ¢ 3.35+0.09 ab 16.12+£0.28 ¢ 400.28+7.98 ab 370.73£8.98 b 414.83+7.82ab  9.23+£0.42 bc 7.16+0.04 ¢  372.33+8.02 bc
T4 8.51£0.14b 3.38+0.06a 16.91+0.15b 411.30+5.24a 431.35+13.86a 406.88+11.25 ab 10.02+0.34 ab 7.09+0.02 cd 361.23£9.41 ¢
T5 10.41£0.15a 2.98+0.08 ¢ 17.75£0.20 a 414.9846.89 a 455.15+22.11 a 423.45+10.32a 10.57+0.36a 6.97£0.06d 366.30£9.96 ¢
CK 2.8440.22d 1.82+0.08 d 13.76+0.13d 183.70+9.19 ¢ 231.10+14.62 cd 335.55£7.95d 6.87+0.20 ¢  7.3240.03 ab 435.73+8.51 a

F4 TEIAHIEELLAE TR NS THEFRER S 7

Table 4 PCA of watermelon indicators under different organic fertilizer ratios

fE#F Index PCI1 PC2 PC3 PC4

LS KA 3 & K Main vine length at fruit expansion stage 0.835 -0.016 -0.172 -0.233
HLS2 R 3 8K Main vine stem thickness at fruit expansion stage 0.686 0.290 0.324 0.069
WS KA TR AN Leaf area at fruit expansion stage 0.582 0.210 0.461 0.091
Hi$ 7 Theoretical yield 0.465 0.728 0.154 0.044
L A PEE TR £ & Center SSC 0.711 0.133 -0.385 -0.290
T FEA ALY & Edge SSC 0.358 0.013 -0.652 0.529
4E4E# C & Vitamin C content 0.618 -0.238 0.016 -0.510
A LR & & Organic acid content -0.451 -0.603 0.283 0.327
RS K] SPAD i SPAD value at fruit expansion stage 0.565 0.265 0.044 0.245
A% % & Total N content 0.928 -0.261 0.027 0.099
AT 7 & Total P content 0.899 0.089 -0.133 -0.031
445 5 Total K content 0.841 -0.248 0.114 0.345
TRl AR 0 & & Alkaline N content 0.949 -0.015 -0.122 0.021
A 34 & Available P content 0.885 -0.283 0.118 -0.085
JHE R B Rapid available K content 0.848 -0.148 -0.177 0.196
HHLF & & Organic matter content 0.826 -0.087 0.259 0.144
pH -0.809 0.337 -0.055 0.278
EC -0.836 -0.102 -0.100 -0.066
HE{IE{H Eigenvalue 10.075 1.539 1.198 1.138
77 7 5Tk Variance contribution rate/% 55.972 8.549 6.658 6.321
T3k % Cumulative contribution rate/% 55.972 64.521 71.179 77.555
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Table 5 Comprehensive score of watermelon under
different organic fertilizer ratio

b A1
A PCI PC2  PC3  pea AT

Treatment Comprehensive score
Tl -3.266 0482 0.202 0.954 -1.712
T2 -0.244  0.450 -0.504 0.338 -0.110
T3 2384 0.682 -1.236 -0.360 1.288
T4 0.866 1.046 -0.528 3.070 1.830
T5 -1.986 0254 0.524 2.870 1.486
CK -4.814 -0.492 0.238 -0.936 —2.778
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