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Effects of organic fertilizer substitution for chemical fertilizer on quality,
soil physicochemical property, yield, and economic benefits of green-

house tomato

You Chun', Wu Wenli’, Liu Guang’, Dai Sihui*, Tang Bingqian®, Wang Jun'

(1. Yangcheng Vegetable Technology Guidance Station, Yancheng 224000, Jiangsu, China, 2. Yangcheng Biological Engineering Higher
Vocational School, Yancheng 224051, Jiangsu, China, 3. Jiangsu Academy of Agricultural Sciences, Nanjing 210014, Jiangsu, China;
4. Hunan Agricultural University, Changsha 410082, Hunan, China)

Abstract: To clarify the regulatory effects of organic fertilizer substituting chemical fertilizer on fruit quality, soil physico-
chemical property, yield and economic benefits of greenhouse tomato, two dominant tomato cultivars widely planted in
Yancheng, Jingfen 201 and Fendu 312, were selected as experimental materials. Under equal nitrogen, phosphorus and po-
tassium nutrient input, six fertilization treatments were established: Conventional chemical fertilizer(CK), mushroom resi-
due substituting 50% urea(MR50% ), mushroom residue substituting 100% urea(MR100%), bio-organic fertilizer substi-
tuting 50% urea (BF50% ), bio-organic fertilizer substituting 100% urea (BF100% ), and combined substitution of 25%
urea by mushroom residue plus 25% urea by bio-organic fertilizer (MR25%+BF25%). The field experiment was consecu-
tively carried out across three growing seasons (spring 2024, autumn 2024 and spring 2025). The results showed that
compared with CK, the soluble sugar content of tomato fruits treated with MR100% and BF100% in the spring crop of
2025 was significantly increased by 1.87 and 1.43 percentage points, respectively, and the protein content of the three
crops treated with MR100% and BF100% was significantly increased. The vitamin C content of the BF100% treatment in
the autumn crop of 2024 and the spring crop of 2025 was 4.74% and 2.14% higher than that of CK, respectively, while the
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organic acid content was not significantly different from that of CK. The analysis of output and economic benefits shows
that the cumulative output of the three batches treated with BF100% is 20.44% higher than that of CK, and the net profit

reaches 400 500 Yuan - hm”, an increase of 32.82% compared with CK. In conclusion, under the condition of equal nutri-

ents, both microbial residue or bio-organic fertilizer replacing different proportions of urea can improve the fruit quality

of facility tomato and alleviate soil salinization. Among them, the treatment of 100% bio-organic fertilizer replacing urea

shows the best performance in terms of improving quality and economic benefits.

Key words: Tomato; Organic fertilizer; Quality; Soil physicochemical property; Yield; Economic benefit
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Table 1 Fertilization amount for greenhouse tomato per crop cycle in different experimental groups (kg-hm™)

e Sae WE LBEERE L] BT EHLE
Treatment Compound fertilizer ~ Urea Calcium superphosphate  Potassium sulfate ~ Mushroom residue Bio-organic fertilizer
CK 450 150 750 300 0 0

MR50% 450 75 723 257 2695 0

MR100% 450 0 693 213 5390 0

BF50% 450 75 698 279 0 863

BF100% 450 0 643 257 0 1725
MR25%+BF25% 450 75 710 269 1348 431
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Note: Different small letters represent significant difference at

0.05 level. The same below.
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Fig. 1 Change trends of soil pH in different
experimental groups
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Table 2 Changes of soil electrical conductivity of
different experimental groups (mS-cm™)

posal 2024 HHE 2024 FK7E 2025 FH
Treatment 2024 spring 2024 autumn 2025 spring
CK 0.71b 1.37a 0.52a
MR50% 0.58 b 1.17a 0.67 a
MR100% 0.45b 0.77b 0.64 a
BF50% 124 a 1.09 ab 0.57 a
BF100% 0.60 b 1.20a 0.65a
MR25%+BF25% 1.07 a 0.80 b 0.47 a

T RSN FVING FRERORTE 0.05 KF 22 7 2% .
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level..
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Fig. 2 Soluble sugar content of tomato fruits in different experimental groups across different cropping cycles
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Fig. 3 Soluble protein content of tomato fruits in different experimental groups across different cropping cycles
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Fig. 4 Vitamin C content of tomato fruits in different experimental groups across different cropping cycles
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Fig. 5 Organic acid content of tomato fruits in different experimental groups across different cropping cycles
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Fig. 6 Effects of different fertilization treatments on tomato yield across different cropping cycles
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Table 3 Total production costs for three cropping cycles of tomato in different experimental groups

(Yuan-667 m?)

e ZHe ?)T?\ﬁE A HRAE . T 1 1 ﬁmﬁ? K2 AL - ISYEERID % S
Treatment Cor-n}')ound N1tr.0'gen Pho.sphate Potzlis.smm Mu.shroom Org'a.mc Pesticide Manual Seedling Total co'st of

fertilizer fertilizer fertilizer  fertilizer  residue fertilizer labor production
CK 315.00 56.70 120.00 180.00 0.00 0.00  753.00 9000.00 6050.00 16 474.70
MR50% 315.00 28.35 115.20 153.00 337.50 0.00  753.00 9 600.00 6050.00  17352.05
MR100% 315.00 0.00 110.40 153.00 675.00 0.00  753.00 9752.00 6050.00 17 808.40
BF50% 315.00 28.35 110.40 167.40 0.00 278.40  753.00 9152.00 6050.00 16 854.55
BF100% 315.00 0.00 110.40 153.00 0.00 556.80  753.00 9304.00 6050.00  17242.20
MR25%+BF25% 315.00 28.35 115.20 162.00 168.75 139.20  753.00 9304.00 6050.00 17 035.50

x4 BRWAN=HERMFFE
Table 4 Net profit for three cropping cycles of tomato in different experimental groups

2024 FHA 2024 FRKH 2025 FHEL Sl A AL
e 2024 spring 2024 autumn 2025 spring % Gross Total cost of I(\Iet p{ll‘j)ﬁt/
Treatment PR FAf A JEERT PEE JEERT Loss income/ production/ 10*

Yield/ Unit price/  Yield/  Unitprice/  Yield/  Unitprice/ rate/% (10 10 Yuan - hm)

(t-hm*)  (Yuan-kg") (t-hm®) (Yuan-kg") (t-hm?) (Yuan-kg") Yuan-hm?)  Yuan-hm™®)
CK 88.99 2.98 19.68 4.06 83.70 2.77 0.95 54.81 24.71 30.10
MR50% 97.71 2.98 21.29 4.06 97.07 2.77 0.95 61.41 26.03 35.39
MR100% 114.05 2.98 19.83 4.06 87.30 2.77 0.95 62.91 26.71 36.20
BF50% 93.88 2.98 23.53 4.06 99.51 2.77 0.95 61.84 25.28 36.56
BF100% 119.08 2.98 20.95 4.06 91.65 2.77 0.95 65.91 25.86 40.05
MR25%+BF25% 118.55 2.98 19.95 4.06 90.42 2.77 0.95 65.05 25.55 39.50
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