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Introduction

Long-term use of chemical fertilizers can cause many adverse effects. In addition, excessive consumption of
chemical fertilizers can lead to decreased food safety and low quality of vegetables, such as the accumulation of
nitrates in plants. Today, using organic fertilizers is an efficient way to achieve sustainable agricultural
development. The release rate of nutrients from organic fertilizers is slow and hardly exceeds the absorption
capacity of plants compared to chemical fertilizers.

Materials and Methods

To compare the effect of chemical and organic fertilizers on the quantitative and qualitative traits of tomatoes
in field conditions, an experiment was conducted in the cropping year of 2020-2021 in a randomized complete
blocks design with three replications in the research farm of the Faculty of Agriculture, Ferdowsi University of
Mashhad, Iran. Experimental treatments included: 1- biochar (8 tha™), 2- animal manure (30 t.ha), 3-
vermicompost (25 t.ha™), 4- NPK chemical fertilizer (225 kg.ha™ urea, 150 kg.ha™ phosphorus fertilizer and 150
kg.ha potassium sulfate), 5- 50% biochar + 50% animal manure, 6- 50% biochar + vermicompost, 7-50%
animal manure + 50% vermicompost, 8- 50% biochar + 50% NPK, 9- 50% animal manure + 50% NPK, 10- 50%
animal manure + 50% NPK, 11- 25% biochar + 25% animal manure + 25% vermicompost + 25% NPK and 12-
control. The harvesting operation was carried out in two cutting. Five plants were randomly selected in each plot,
and traits such as fruit size, length, and diameter were measured. Also, total yield, Brix index, vitamin C, and
lycopene were measured in both cuttings.

Results and Discussion

In the first and second cutting, the highest fruit volume was obtained in the treatment of NPK chemical
fertilizer (80.5 cm™) and the combined use of NPK chemical + animal manure (131 cm™), respectively. In the
first cutting, the maximum fruit length was reported in the treatment of NPK chemical fertilizer (5.61 cm), and
the second cutting, in the combined application of NPK chemical fertilizer + animal manure (7.16 cm) that
compared to the control (4.73 cm) had a longer fruit length of 51%. The largest fruit diameter was observed in
the NPK chemical fertilizer treatment (5.01 cm), which was 16% more than the control (4.31 cm). On the other
hand, in the second cutting, the largest fruit diameter was shown in the combined application of chemical NPK +
manure (5.54 cm). In the first cutting and the total of both cuttings, the highest yield was observed in the
treatment of NPK chemical fertilizer (39.6 and 70.5 t.ha™, respectively), while in the second cutting, the highest
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yield was obtained in the combined treatment of NPK chemical fertilizer + animal manure. (32.8 ton.ha™). The
results showed that using organic fertilizers individually and combinatorial compared to NPK chemical
fertilizers had more Brix index, vitamin C, and lycopene. The highest amount of Brix index in first and second
cutting (6.55 and 7.13, respectively), vitamin C (12.9 and 11.4 mg.100 g sample™, respectively), and lycopene
(2.48 and 2.25 mg.100 g sample™, respectively) in the combined treatment of animal manure + vermicompost.
Since the elements in the chemical fertilizer are released faster than the elements of other fertilizers and are
available to the plant, therefore, by increasing the initial growth of the plant and as a result of improving its
flowering potential, the total yield increased, in particular in the first cutting, where the superior treatment was
the NPK chemical fertilizer. Further, due to the gradual release of organic fertilizer elements, the combined
treatment of chemical and organic fertilizers increased the yield. On the other hand, organic matter plays an
important role in soil fertility and performance. The rare elements in organic matter can meet the needs of soil
microorganisms, enhance microbial activities, affect soil-microorganism interactions, and indirectly affect crop
quality.
Conclusion

The use of organic fertilizer, when combined with chemical fertilizer, can enhance both the qualitative and

quantitative characteristics of tomatoes. By substituting a portion of chemical fertilizer with organic fertilizer,

not only can yield be improved, but it's also possible to reduce the consumption of costly chemical fertilizers.
This approach aligns with sustainable agricultural goals by optimizing the use of organic fertilizers.
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Table 1- Soil chemical and physical characteristics of the experimental site

Soil texture  Available nitrogen (%) P (mg.kg™)

K (mg.kg?)  pH

OC (%) OM (%)

EC
(ds m™)

(Loam) s 0.05 6.4

242 8.06 1.16 0.59 1.01
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Table 2- Chemical decomposition of animal manure, biochar, and vermicompost

Sample EC O0C OM o] CEC
specificgtions PH @sm (%) (%) N(®) P((%) K() C(%) (%) CIN (cmol.kg™)
Biochar 83 * * * 0.3 * * 476 93 1475 417
Vermicompost 7.16 2.34 20.9 35.9 1.54 1.92 0.751 * * * *

Manure * * 10.5 * 1.11 * * * * * *
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Table 3- Analysis of the variance of different organic and chemical fertilizers and their combination on the quantity, quality
characteristics, and yield of tomatoes in the first harvest

Mean Squares) e yo il
20 (e
Sources sljl ST o o900 Ko 3Sles ” S omoliag oS
Change "i”) Fruit Fruit Fruit °9'{‘° vield ol Vitamin ijg
' volume length diameter ~ Fruitshape e Brix C ycopene
index index
65‘“ ns ns ns ns * * ns ns
Block 2 8.65 0.042 0.086 0.001 67.4 0.609 1.19 0.249
oc
Ferii’; ror 11 359" 0.234" 0.123" 0.001™ 69.6™  0.558™ 1.39" 0.424™
Euajo 22 56.6 0.100 0.044 0.006 13.3 0.158 0.553 0.108
rror
C.V. 11.8 6.2 45 7.3 125 6.9 6.3 16.8

dopd N Jlain] g )3 (g5 ixe g 2o )3 B Jlein] o 13 (g3 e o )3 O Jlein ] o )3 (g5 e pis 4 *K, K NS
ns, *, **: non-significant, significant at % 0.05 and % 0.01, respectively
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Table 4- The effect of different organic and chemical fertilizers and their combination on - tomatoes' quantity and quality
characteristics and yield in the second harvest

(Mean Squares) e yo b
Sources oyl PEeeT o ‘J_’J’ o9 4’]” sgs0 TS SORI s
Change df Fruit Fruit Fruit 7 : g Vitamin
' volume length diameter Fruitshape ~ Yield Brix C Lycopene
index index
J?'b ns ns ns ns *x ns ns ns
Block 2 8.05 0.039 0.034 0.00006 85.8 0.398 3.36 0.249
oc
. :f 11 856" 1.01" 0.182™ 0.0126" 39" 0.445™ 9.88™ 0.467™
ertilizer
s
Error 22 143 0.363 0.054 0.016 7.31 0.130 1.61 0.094
C.V. 10.8 9.9 4.4 11.0 104 5.4 14.0 18.0
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ns, *, **: non-significant, significant at p = 0.05 and p = 0.01, respectively
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Table 5- The effect of different fertilizers on the number and weight of tomato fruits under different
fertilizer treatments in two harvest stages

D%.o )Lé oy &
> ]
il 5WdgS o o3 Job Fruit o=
; o rurt volume Fruit diameter S
Different fertilizers -3 -
(em™) length (cm) (cm) Brix index
(First harvest) Jgl cpe
Bio 47.8 4.82 4.38 5.61
Man 53.3 4,95 4.63 6.03
Ver 55.0 5.01 4.56 6.08
NPK 80.5 5.61 5.01 5.16
Bio + Man 61.1 5.08 4.64 5.79
Bio + Ver 68.9 5.18 4.77 6.05
Bio + NPK 67.2 5.11 4.71 5.46
Man + Ver 69.4 5.24 4.78 6.55
Man + NPK 73.9 5.33 4.90 5.72
Ver + NPK 71.1 5.30 4.84 5.61
Bio + Man + Ver + NPK 69.4 5.20 4.65 6.02
Control 45.6 4,50 431 5.59
LSD (5%) 12.7 0.536 0.354 0.673
(Second harvest) pg> cp
Bio 845 5.85 5.09 6.40
Man 109 6.07 5.33 6.81
Ver 101 5.91 5.15 6.74
NPK 129 6.61 5.42 6.45
Bio + Man 111 6.05 5.24 6.91
Bio + Ver 96.6 5.78 5.24 6.58
Bio + NPK 121 6.37 5.49 6.61
Man + Ver 118 5.74 5.29 7.13
Man + NPK 131 7.16 5.54 6.69
Ver + NPK 127 6.34 5.45 6.69
Bio + Man + Ver + NPK 119 6.18 5.33 6.91
Control 80.0 4,73 4.61 4,99
LSD (5%) 20.3 1.02 0.394 0.61
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harvests (c)
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