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Effects of different combinations of organic fertilizers on growth, quality
and substrate environment of tomato

XU Su-meng, GAO Yan-ming, MA Xiao-yan, LIU Hong-jiu, LI Jian-she
(School of Agriculture, Ningxia University, Yinchuan 750021, China)

Abstract: Common tomato Nunhems 208 and cherry tomato Ruicheng 634 were chosen as materials to study the
effects of different combinations of organic fertilizers on substrate microorganism, substrate enzymes and quality of tomato.
The combination of T2( peat : vermiculite : granular organic fertilizer : powdery organic fertilizer=2 : 1 : 1 : 1 volume rati-
o) significantly increased the quantity of microorganisms, activities of enzymes, including sucrase, urease and catalase,
and the quality of common tomato. The combination of t1( peat : vermiculite : granular organic fertilizer; powdery organic
fertilizer sucrose = (2: 1: 1: 1) + 10 kg/m’) significantly elevated the quantity of microorganisms, activities of
phosphatase and catalase, and the quality of cherry tomato. Common tomato yielded less by fertilization combination T2 than
that by combination T4, and cherry tomato yielded less by combination t1 than that by combination t4. To summary, fertili-
zation combination T2 for common tomato and combination t1 for cherry tomato are favorable for improving substrate environ-

ment and tomato quality.
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Table 1 Concentration of macroelements in the nutrient solution for tomato

NO3—N(mm01/L) NH4—N(mm01/L) PZOS(mmol/L) KZO(mmol/L) Ca(mmol/L) Mg(mmol/L) S(mg/L)
10.0 1.0 1.0 1.5 1.0 1.0
*2 BNMEFRMETERA
Table 2 Trace element in the nutrient solution for tomato
Fe(mg/L) B(mg/L) Mn(mg/L) Zn(mg/L) Cu(mg/L) Mo(mg/L)
3.00 0.50 0.50 0.05 0.02 0.01
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Table 3 The fertilization combinations of the substrate
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Table 4 Effects of different organic fertilization combinations on the growth and yield of tomato

e fb g PR EYiil LIPS R P-F4 R i 667 m? =it
(em) (mm) (em?) (SPAD fH) (g) (kg)
RN Tl 137.58¢ 7.40c¢ 635.23a 53.23¢ 82.32ab 4782.13b
T2 142.75b 8.01b 703.84a 56.16bc 78.65b 5178.08b
T3 143.67b 8.07b 688.29a 59.97a 73.87b 4 659.38¢
T4 149.00a 8.80a 720.00a 56.83b 94.22a 5952.70a
PEREE A tl 152.08b 6.91c 509.55h 62.72a 12.06b 1 826.02b
2 142.83b 7.11be 511.73b 62.52a 11.47b 1 617.78b
13 152.67b 7.22b 620.67a 64.21a 12.20b 2 029.79ab
4 167.83a 8.01a 604.85a 61.62a 14.88a 2515.28a

T1.T2.T3 T4 t1 .12 .13 .t4 UL3 3; [al— S Kdla Jo A I7) 26 75l b B FE] AN ) /N5 Sk Fe s b B ] 22 57 8.3 ( P<0. 05)
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Table 5 Effects of different organic fertilization combinations on fruit quality of tomato

Fn il AT ERDIEY (%) S (%) FHLR (%) V¢ #fE (mg/kg)
FTERE M Tl 7.20a 7.58a 0.47b 42.46a
T2 7.13a 8.21a 0.56a 46.59a
T3 5.07b 5.14b 0.57a 23.42b
T4 4.43b 4.96b 0.39b 18.01b
MRl il 12.73a 9.57a 0.51a 41.37a
2 12.50a 9.23b 0.46ab 46.52a
13 11.30a 6.74¢ 0.45b 34.62b
4 9.30b 6.15d 0.42b 33.81b

T1.T2.T3 T4 1,12 .13 14 UL 3 ; [Al— 51 Kbl Je A ) 26 5t Ak B2 JE) AR () /N5 g s A B ) 22 S5 B 25 ( P<0. 05)
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Table 6 The microbial biomass in different substrates
- s 4 (%107 CFU/g, THER) HH# (x10° CFU/g, THER) LB (x10° CFU/g, TH)
S MY BEA Eiecai SEAE I BEA Eiecai SEAE I BEA Eivec it
P T T1 21.65a 58.00b 6.75a 8.00a 27.71a 11.26b 14.29a 34.19b 17.35h
T2 18.61b 61.47a 6.93a 8.34a 28.57a 20.30a 14.69a 39.83a 23.80a
T3 14.72¢ 28.77¢ 5.19b 7.79a 11.69b 3.46¢ 6.00b 7.79¢ 0.87¢
T4 10.39d 16.45d 4.33¢ 8.05a 11.69b 4.32¢ 1.57¢ 2.75d 0.87¢
PR i tl 21.65a 49.51a 6.06a 8.00a 19.75a 3.90a 14.29a 51.95b 19.48b
2 18.61b 46.83b 5.84a 8.34a 19.31a 1.30¢ 14.69a 71.43a 32.90a
13 14.72¢ 28.71c 2.16b 7.79a 7.27b 2.60b 6.00b 6.49¢ 1.32¢
14 10.39d 17.00d 1.26¢ 8.05a 8.18b 3.89a 1.57¢ 2.17d 1.73¢

T1.T2.T3 T4 t1 12 13 .14 ULF 3 ; [al— 5 Kcdha Jo A I 26 il Ak 2o ) AR [) /N5 g R A B ) 22 53 W3 (P< 0. 05)
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Fig.1 Changes of the urease the substrates with different or-
ganic fertilization combinations during development

of tomato
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Table 7 The correlation coefficients between soil microbial biomass

and soil enzyme activity
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