Journal of Horticultural Plants Nutrition
Vol.5, No.2, Autumn & Winter 2022-23
Research Paper

DOI: 10.22070/hpn.2020.5423.1094

Investigation of the effect of vermicompost and biochar on
some quantitative and qualitative characteristics of
tomatoes under salinity conditions

Alireza Ladan moghadam

Department of Horticulture, Garmsar Branch, Islamic Azad University, Garmsar, Iran.
LMARI13201396@Yahoo.com

Received Date: 14/04/2022 Accepted Date: 15/10/2022

Abstract

Introduction: In recent years, organic fertilizers application has increased to reduce the use of
chemical fertilizers. The fertilizer management is one of the greatest challenges of agriculture in
the 21st century. Biochar and vermicompost are the most important types of organic fertilizers
(Wu et al, 2005). Biochar is a by-product of the biodegradable pyrolysis process and is
considered to be a stable chemical and biological carbon reservoir in the soil (Schmidt and
Noack, 2000). Vermicompost is a fertilizer obtained from the excretion of earthworms. A
special type of worm called Eisenia foetida, also known as composting worm, is used to make
vermicompost (Krishnamoorthy and Vajranabhaiah, 1986). Yanga et al. (2015) compared the
effect of organic and chemical fertilizers on tomato yield and showed that vermicompost
increased the activity of phosphatase and urease enzymes by increasing the activity of nutrients
and subsequently improved tomato fruit yield. The aim of this study was to investigate the
effect of two levels of biochar and vermicompost on the characteristics of tomato plants in
saline conditions.

Material and methods: This research was conducted in a research greenhouse located in Gilan
province, Langrud city. The present study is factorial in the form of a randomized complete
block design with three replications. Factors studied include two levels of biochar and two
levels of vermicompost in both saline and non-saline conditions on cherry tomatoes.
Performance parameters, number of fruits, fruit weight and plant height, nitrogen, phosphorus,
potassium, calcium, iron and sugar were measured in the plant. Soil characteristics including
soil texture, acidity, electrical conductivity, phosphorus, potassium, nitrogen and iron, etc. were
measured. Data were analyzed statistically using SAS program (SAS Institute Inc.1999) and
Duncan's Multiple Range test at 0.05 significance level as outlined by Little and Hills (1978).

Results and discussion: The results of comparing the average effect of organic fertilizers in saline
and non-saline conditions on the yield of tomato plants are shown in Figure 1. The highest yield
and iron in the treatment of the second level of vermicompost in non-saline conditions was 1247
g/ pot and 0.006%, respectively. These results also show that salinity reduced the yield by 68%.
Many researchers say that increasing the yield of agricultural products due to the addition of
biochar-biomass is a function of the quality and quantity of biochar (Deenik et al., 2010; Major
etal, 2010).

Figure 2 shows the results of comparing the average effect of biochar and vermicompost
treatments on salinity on fruit phosphorus levels. As can be seen, the highest amount of fruit
phosphorus was obtained in the treatment of the second level of vermicompost without salinity
equal to 0.29%. The lowest amount of phosphorus was obtained in the treatment of 0.21%.
According to Renato et al. (2003), increased composting into the soil increases soil phosphorus.
Reinecke et al. (1992) also noted that vermicompost makes phosphorus available to plants

Conclusions: Our results show that the second level of vermicompost had the best improvement
in the quantitative and qualitative characteristics of tomatoes. Generally, according to the
obtained results, the use of biochar and vermicompost from the remnants of the tea plant and
municipal waste can be recommended as a suitable source to provide the nutrients needed by
tomatoes.
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Table 1. Some physical and chemical soil properties, vermicompost and biochar.

Soil properties Value Compost properties Value Biochar properties Value
Clay (%) 43 pH 7.30 pH 7.65
Sand (%) 17 EC (dS/m) 3.30 EC (dS/m) 1.53
Silt (%) 40 N (%) 2.10 K (mg/kg) 30.6
Soil texture Caly K (mg/kg) 1432 OC (%) 6.80
EC (dS/m) 0.9 P (mg/Kg) 3900 P (mg/Kg) 724
pH 5.75 Fe (mg/Kg) 61.40

OC (%) 0.80

N (%) 0.21

Jmg/kg( K 140

Ca (meq/L) 0.60

P (mg/Kg) 10

Fe (mg/Kg) 46.2
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, B1 and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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Figure 4. Comparison of the average effect of different treatments on plant yield
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, B1 and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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Figure 8. Comparison of the average effect of different treatments on K of fruit
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, B1 and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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Figure 9. Comparison of the average effect of different treatments on Ca of fruit
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, B1 and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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RO; Control soil, S1; Non-saline soils, S2; Saline soil, Bl and B2 are the second and fourth percent levels of biochar,
respectively, while V1 and V2 are the twenty and forty percent levels of vermicompost, respectively.
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