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Effect of rotating different leaf vegetables with tomato in
plastic tunnel on reuse of continuous cropping substrate
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Abstract: [Objective)] The study was done to compare the effects of rotating different kinds of leaf
vegetables in continuous cropping organic substrate on reducing or eliminating the continuous cropping ob-
stacle of tomato under plastic tunnel cultivation. [Method) Green garlic, no-heading Chinese cabbage and
leaf lettuce were respectively planted in the substrate with two season continuous production of tomato
during winter fallow season under plastic tunnel. Tomato was planted as the aftercrop to investigate the
effects of leaf vegetable rotation taking winter fallow substrate as CK1,the fresh substrate of the same for-
mula as CK2 and the fresh substrate with peat and perlite as CK3. [Result] Except for the obvious change

in EC value for the substrate of continuous cropping treatment, there is little alteration in EC value, pH
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value, bulk density and total porosity in the substrates of the other treatments before and after crop cultiva-
tion. That means those substrates are relatively stable in physical and chemical properties which are all
within the optimal range for tomato growing and are appropriate for reuse to grow tomato. The contents of
alkali hydrolysable nitrogen, available phosphorus and available potassium in substrate of different treat-
ments are decreased by different degrees after rotating of different leaf vegetables. The plant growth and
root vigor of aftercrop tomato during the whole growth period in treatment A and B show significant pre-
dominance to CK1 and close to or not significantly different from CK2 and CK3. The yield of tomato in
treatment rotated with green garlic shows no significant difference from CK3 but significantly higher than
CK2. The effect of rotating no-heading Chinese cabbage is just next to rotating green garlic. However, win-
ter fallow (CK1) presents the lowest yield. As for fruit quality,the contents of soluble sugar,soluble pro-
tein,lycopene and sugar-acid ratio are higher in tomato rotated with garlic which show no significant differ-
ence from CK2 and CK3. [Conclusion) The substrate after two season growing of tomato shows visible
continuous cropping obstacle if the aftercrop tomato is grown. Rotating leaf vegetables with tomato on to-
mato continuous cropped substrate during winter fallow season under plastic tunnel cultivation can reduce
or eliminate continuous cropping obstacle,and rotating green garlic shows the best and ideal effects on af-

tercrop tomato in plant growth,fruit yield and quality.

Key words: tomato in plastic tunnel;rotating with leaf vegetables;organic substrate;tomato yield and

quality
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Table 1 Nutrition content in different treatments before planting of the aftercrop tomato mg/kg
Treatment Alkali hydrolysable N Available P Available K
A 904. 33 ¢ 1 080.67 ¢ 814.33 b
B 762.67 e 1039.33d 746.67 d
C 801.33 d 1118.67 ¢ 789.33 ¢
CK1 919.00 ¢ 1227.33b 817.33 b
CK2 1009.33b 1432.33 a 844.67 a
CK3 1301.67 a 397.33 e 781.33 ¢

TE « [ 5B e n A [ /NG 52 8 25 7R 22 53 4 25 (P<<0. 05) . F K [ .

Note: The small letters within the same column mean significant differences(P<Z0. 05). The same below tables.
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Table 2 Substrate physical and chemical properties of different treatment before and after planting of the aftercrop tomato

1A Before cultivation

H 455 After cultivation

=) =)
e T e T A
S Bulk density al porosity (mS+cem™ 1) Bulk density Total porosity
A 7.10 1.71 0.32 45.23 7.20 1. 88 0.33 45.12
B 7.35 1.31 0.35 42.65 7.38 1.39 0.34 42.16
C 7.31 1.61 0. 38 39.03 7.39 1. 89 0. 39 38. 88
CK1 7.00 2.01 0. 36 37.77 7.38 2.21 0.41 34.21
CK2 7.49 1.92 0.24 54. 90 7.55 2.05 0.32 49.32
CK3 6. 45 1.78 0. 25 76.37 6. 65 1.95 0.25 75.95
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Table 3 Effect of different treatments on fresh and dry weight of shoot and root of aftercrop tomato
Ak B b b A/ g B S = R i/ g WERT Fia/g M b
Treatment Shoot fresh weight Shoot dry weight Root fresh weight Root dry weight Root-shoot ratio
A 702.03 60. 63 ab 64. 67 8.67 b 0.143 a
B 683.55 58.80 b 62.13 8.16 ¢ 0.139 a
C 659. 59 54.37 ¢ 57.91 7.47 d 0.137 a
CK1 556.67 46. 20 d 42.62 5.48 e 0.119 a
CK2 706.57 60.10 ab 64.73 8.61b 0.143 a
CK3 723.83 61.96 a 68. 77 8.95 a 0.144 a
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Table 4 Effect of different treatments on yield of aftercrop tomato

Ak 71 BRI TR R U/ g Wbk B/ kg AN kg
Treatment Fruit number per plant Weight per fruit Yield per plant Plot yield
A 18.4 111 a 2. 04 38.35 a
B 17.5 90 b 1.58 27.66 ¢
C 16. 8 77 b 1.29 21.67 d
CK1 15.7 72 b 1.13 17.74 ¢
CK2 18.1 106 a 1.92 34.75 b
CK3 18.8 113 a 2.12 39.86 a
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Table 5 Effect of different treatments on fruit quality of aftercrop tomato
CIRE2 e Tl E R Y/ HHLRR/ BETR L1 AR/ Ve/ FhsrL g/
4k —1 —1 —1 : 1 —1 —1
Treatment (mg =g ) (mg - g™ > (mg-g ) Ratio of (mg+g ) (mg « kg™ 1) (mg kg™
Soluble sugar Solid matter Organic acid sugar to acid Soluble protein Vitamin C Lycopene
A 49.9 ab 52.3 a 5.9b 8.41 b 2.99 a 213.6 a 317.7 a
B 48.5 ab 47.2 b 6.4 ab 7.68 ¢ 2.70 b 213.1 a 294.7 b
C 45.8 b 45.1 ¢ 6.6 ab 7.18 ¢ 2.78 b 213.3 a 273.3 ¢
CK1 41.0 ¢ 43.2 ¢ 7.3 a 5.52d 2.38 ¢ 213.2 a 251.0d
CK2 52.7 a 51.6 a 5.4b 9.80 a 3.06 a 213.6 a 338.6 a
CK3 51.3 a 50. 0 ab 5.5b 9.69 a 3.03 a 213.3 a 331.3 a
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