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Analysis of crop production and soil nutrients after three years
tomato/garlic continuous intercropping under plastic tunnel

SUN Cai-ju, CHENG Zhi-hui, MENG Huan-wen,Dong Yin-xin, WEN Yan-bin

(College of Horticulture , Northwest A& F University sYangling s Shaanxi 712100, China)

Abstract: [Objective] This study aimed to investigate the effects of continuous intercropping of tomato
with garlic/green garlic for three years under plastic tunnel on crop biology and soil nutrient content.
[Method]) During August 2010 to July 2011, two treatments namely tomato intercropping garlic and tomato
intercropping green garlic were conducted in plastic tunnel taking monoculture tomato as the control. Garlic
and green garlic were intercropped in rows of autumn tomato and grew overwinter till spring when spring
tomato was transplanted. The crop biological effects and soil nutrient levels were analyzed in the third year
of intercropping. [Result] The growth and yield of autumn tomato were improved and the major quality in-
dexes were significantly increased, whereas the growth and yield of the spring tomato were significantly de-
clined owing to the competition with garlic or green garlic. The intercropped garlic and green garlic showed
inhibition to nematodes and their disease prevention effects were 54. 9% and 60. 0% in autumn tomato and
34.3% and 39. 4% in spring tomato, respectively. The contents of available nitrogen and available phos-
phorus were significantly increased in the soil with garlic or green garlic intercropped but the effects on
content of available potassium varied. The annually incomes of different cropping patterns were different.

Compared to monoculture tomato,incomes from the patterns of tomato/garlic and tomato/green garlic in-
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creased by 11.0% and 11. 9% ,respectively. [Conclusion] Continuous intercropping of tomato/garlic or to-

mato/green garlic decreased incidence of nematodes and increased annual production.

Key words: plastic tunnel tomato;garlic(green garlic) ;continuous intercrop;crop production;soil nutri-

ent
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Dynamic changes of tomato growth in different intercropping patterns in autumn 2010

O Tomato monocropping (CK) ;B Tomato intercropped with garlic (T1) ;8 Tomato intercropped with green garlic (T2) ; The same below
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Dynamic changes of tomato growth in different intercropping patterns in spring 2011
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Table 1 Comparison of tomato yield and fruit quality of different tomato/garlic intercropping
patterns in 2010 autumn and 2011 spring
e Sey=) T % T W iR e iy AN
%MEU\ qb rLg:_/72 j/(ﬁf&"a ﬁULﬁa(A *fﬁﬁ&tlﬁ' Ve/ R % i ?:1/
omato e (kg *m™?%) [/ % Organic Sugar-acid (me » a=1) Soluble sugar (mg e+ hg™ )
cropping Yield Soluble solid acid ratio g-g sug Lycopene
) CK 7.77 b 3.93 b 0.750 b 5.24 b 0.730 ¢ 6.20 b 35.5 ¢
WG T1 7.85 b 4.23 a 0.679 ¢ 6.24 a 0.837 a 5.81 ¢ 65.9 a
Autumn
T2 8.45 a 4.28 a 0.813 a 5.27 b 0.787 b 7.24 a 46.0 b
CK 9.04 a 4.93 a 0.875 a 5.64 b 1.09 b 4.60 b 38.7 ¢
ﬁE T1 7.56 b 4.80 b 0.822 b 5.84 a 1.21 a 4.90 a 67.0 a
Spring
T2 7.72 b 4.68 ¢ 0.858 ¢ 5.46 ¢ 1.08 b 4.05 ¢ 47.3 b

T CK Jy F i 5, T o 308 R » T2 O 0 8 9 5« [R] 90 006 i b AN [l /NG 57 B 35 3 7R 28 57 1 3% (P<C0. 05) R 3R Tl

Note: CK means tomato monocropping, T1 means tomato intercropped with garlic,and T2 means tomato intercropped with green garlic. Dif-

ferent small letters in each column mean significant difference among treatments at 0. 05 level. The same below.
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Table 2 Comparison of tomato root-knot nematode disease of different intercropping patterns in 2010 fall and 2011 spring

2010 4EFk 2010 fall 2011 4E# 2011 spring

R T DR AR e SR DR
Incidence Disease index Control effect Incidence Disease index Control effect
CK 32.5 23.3 — 95.0 24. 8 —
T1 18.3 10.5 54.9 93.8 16. 3 34.3
T2 21.7 9.3 60.0 96. 3 15.0 39.4
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Table 3 Comparison of yearly economic incomes of different intercropping patterns between tomato and garlic in plastic tunnel
— _ Kk G ) 7 th Ko (H#EA/
e . 2
ﬁ?uf:ﬁ/o(fjfommm ) Garlic (green garlic) (JG *m ?) EPE(E/ B R/ %
Qb 3 neome a production Garlic (green garlic) input (JG*m %) Value-
Treatment ity e Yearl added
B G (kf":.m/ 2 (*F’i{E/Z) AT 5l inZ(a):n}; ratio
Autumn Spring g m JLem Labor Garlic seed
Yield Income
CK 23. 30 18.08 - — — — 41.38 b -
T1 23.54 15.13 0.779 7.79 0.233 0. 300 45.92 a 11.0
T2 25. 36 15.48 1.509 10. 56 0. 155 4.941 46.30 a 11.9

W F AN 2010 4EBKZEN 3.0 0/ kg, 2011 4EFH Ny 2.0 50/ ke; BEFRZFIFR LR 10 JC/ ke, H R 7 76/ kg 5580 8 7T/ ke.
Note: The mean price of tomato was 3. 0 yuan/kg in fall 2010,and 2. 0 yuan/kg in spring 2011. The mean prices of fresh garlic scape and
bulb. green garlic,and the seed garlic were 10 yuan/kg.7 yuan/kg,and 8 yuan/kg,respectively.
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