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Effects of intercropping earthworms on soil heavy metal remediation and

the yield and quality of fresh tomato

WEN Xueping', WANG Hao’, REN Dengcheng', YANG Bo’, HA Rong’, JIN Wei’, SU Hui’

(1. Horticultural Technology Extension Station of Ningxia Hui Autonomous Region, Yinchuan 750002, Ningxia, China; 2. Agricultural
Technology Extension and Service Center, Ningxia Agricultural Reclamation Management Bureau, Yinchuan 750024, Ningxia, China;
3. Lianhu Farm Co., Ltd., Ningxia Agricultural Reclamation Group, Wuzhong 751606, Ningxia, China)

Abstract: In order to explore the digestion of heavy metals in the soil by inter-cultivating earthworms and its effects on
the yield and fruit quality of fresh tomato, the inter-cropping and interbreeding of fresh tomato Provence and earthworms
were used as the treatment(T1), and the conventional planting was used as the control (CK). By measuring the changes
in soil physicochemical properties and heavy metal content at different times, the yield of tomato and fruit quality were
investigated and analyzed. The results showed that compared with CK, after 90 d of earthworm feeding, the soil pH
decreased significantly, the content of total salt, organic matter, total nitrogen, total potassium, total phosphorus, hydro-
lyzed nitrogen, available potassium, and the number of bacteria increased significantly by 212.7%, 921.3%, 358.5%,
116.1%, 312.4%, 71.2%and 191.7%. respectively; after 150 d of earthworm feeding, the total amount of heavy metals
such as lead, arsenic, chromium, nickel, cadmium, and mercury decreased by 53.8%; after the tomato matured, by measur-
ing the yield and fruit quality indicators, the yield increased significantly by 7.7%, and the content of soluble sugar, vitamin
C, lycopene, and calcium increased significantly by 0.41 percent point, 13.6 mg-100 g, 20.48 mg-kg"', and 41.5 mg-kg",
respectively. The nitrate content decreased significantly by 35.5%, and the total amino acid content increased significantly
1.18 percent point. In summary, inter-cultivating earthworms can significantly reduce the content of heavy metals in the
soil, increase soil nutrients and quality, and can promote the increase in tomato yield and quality, laying a good theoretical
foundation for further research and application of inter-cropping and interbreeding of fresh tomato and earthworms.
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Table 1 Comparison of changes in soil physicochemical properties of different times

(€0:D) N GERA
\ W) WD waE)  wea U ey o WORED
possingla . ) Total phos- ) Papidly available
Total salt Organic matter Total nitrogen Total potass- Hydrolyzable Available phos- :
Treatment pH . phorus . potassium
time/d content/  content/ content/ ium content/ tent/ nitrogen phorus content/ tent/
ime conten conten
(g-kgh  (g-kgh (g-kgh (g-kg" tent/(g-kg') (g kg"h
g°Kg g°Kg g2°Kg g°Kg (g-kg" content/tg- kg gKg (g-kg"h
0 849a 1.50b 9.39¢ 1.23¢ 21.80a 1.61b 194 ¢ 240.50 b 701 ¢
90 787b 4.69a 95.90 a 5.64a 7.60 b 348 a 800 a 227.30b 1200 b
150 799b 543a 59.50b 351b 16.50 a 333a 685 b 855.10 a 1703 a

T FIBIA FNG B R AN A AL R[] 7E 0.05 K TP EFRE. TR,

Note: Different lowercase letters in same column indicate significant difference between different treatments at 0.05 level. The same below.
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Table 2 Comparison of changes in soil microbial biomass
of different times

AT HIA T . b‘ﬁl#l
. Fungus/ Bacteria/ Actinomycete/
Treatment time/d N B .
(No.-g" (No.-g" (No.-g"
0 5.2x10°b 7.2x10° 9.2x10°a
90 1.9x10° 2.1x107a 1.3x10°b
150 8.6x10°a 1.2x10"b 9.2x10°a
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Table 3 Effects of inter-culture earthworms on heavy metal content in the soil (mg-kg"
AT (] w(HH w(i wE) wlE) wHdD w(K)
Treatment time/d Pb content As content Cr content Ni content Cd content Hg content
0 36.2a 17.6a 66.1a 21.1a 0.304 a 0.056 7 a
90 233Db 557b 19.7¢ 6.92b 0.168 b 0.0336b
150 154c¢ 4.13b 34.1b 11.6b 0.103 ¢ 0.0175¢
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Table 4 Comparison of the effects of inter-culture earthworms on the yield and quality index of fresh tomato

e PR BbREE R R R AN - wCAVETERE) wCEE)
] Average single ~ Number of fruits ~ Yield per Yield in small ,E R Soluble sugar Total acid
Treatment . Yield/(kg-hm™)
fruit mass/g per plant plant’kg plot/kg content/% content/%
Tl 148.14 a 21.67 a 321a 45320 a 104 908.29 a 6.48 a 273 a
CK 140.83 b 21.17 a 298 b 420.90 a 97430.43 b 6.07b 2.58 a
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PAERERO g IR TS
Ab PR Vitamin . Lycopene w(E5) .
Protein content/ K content/ . Nitrate
Treatment  C content/ B content/ B Ca content/(mg-kg") B
. (g-100 g™ . (mg-100 g™ content/(mg-kg")
(mg-100 g") (mg-kg")
T1 395a 0.63 a 43.85a 219.0a 113.0a 307b
CK 259b 0.58 a 23.37b 240.0 a 71.5b 476 a
x5 ERMBNEREMRITER S ENZM
Table S Effects of inter-culture earthworms on the amino acid content of fresh tomato fruit %
yosii wCR LB wORA ) w(B AR wUE D wCH ) w(N 2B
Treatment Total amino acids content Asp content Glu content Pro content Gly content Ala content
Tl 3.65a 023 a 0.69 a 0.16 a 0.11a 0.17 a
CK 247b 0.09 b 0.38b 0.14a 0.12a 0.06 b
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