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Abstract

Tomato is an important vegetable crop and has been widely cultivated as a garden plant or commercially.
The purpose of this study was to measure the effectiveness of organic fertilizer based on coal and cow dung
based on several tomato varieties. This study used a factorial randomized design with two factors, namely
the type of fertilizer consisting of "Saputra” coal fertilizer (BB), "Bio Alam Asri* manure (BA) and without
organic fertilizer (BO); and the other factor is the tomato variety factor (V), namely Servo F1 (VS), Gustavi
F1(VG), and Fortuna 23 (VF). Based on the results of the study, it was found that the treatment of BB and
BA, in general, had a significant effect on vegetative growth and generative yields including fruit quality
in the three tomato varieties tested. The highest number and fresh weight of tomatoes per plant were
obtained in the treatment of BB, namely 44.00 fruits and 3.00 kg, higher than BA fertilizer, namely 39.11
fruitand 2.62 kg, and BO namely 34.00 pieces and 2.20 kg. The highest number and fresh weight of tomatoes
per plant were obtained in VS varieties, namely, 42.33 fruits and 2.74 kg, followed by VG varieties at 40.11
fruits and 2.71 kg and the lowest was VF at 34.67 fruit and 2.38 kg. The highest vitamin C content of fresh
fruit was obtained in the BB treatment, which was an average of 36.75 mg/100g, higher than the treatment
with BA fertilizer and BO, which were 32.81 mg/100g and 31.07mg/100g.
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1. Introduction

Tomato is an important vegetable crop and has been widely cultivated as a garden plant or
commercially, which can be cultivated inland and in greenhouses. Tomatoes play an important
role in fulfilling community nutrition. Tomato fruit contains many substances that are useful for
the human body [1, 2, 3].

Efforts to increase the production and quality of tomatoes continue to be made, including the
use of various types of fertilizers. Recently, the use of organic fertilizers has been increased to
reduce the use of inorganic fertilizers [4, 5, 6]. The discovery of new coal-based fertilizers has
begun to be developed to improve the quality of agricultural land, especially to restore various
nutrients and soil minerals [7]. Likewise, the fertilizers produced by the community of farmers or
breeders from livestock waste and crop residue, one of which is the fertilizer produced by a group
of farmers in the Klungkung Regency of Bali which is labeled "Bio Alam Asri” fertilizer [8, 9].
Based on the foregoing, a study was conducted on the effectiveness of coal-based fertilizers
compared with cow dung-based fertilizers on the production and quality of tomatoes.

2. Materials and Methods

This research was carried out at the Experimental Garden (greenhouse) located in Pancasari
Village, Buleleng regency, Bali, and the Laboratory of the Agrotechnology Study Program,
Faculty of Agriculture, Warmadewa University from January to November 2021.



The research was conducted by the experimental method, with the experimental design used
being a factorial randomized block design with 3 replications. There are two factors studied,
namely, the first factor is the type of fertilizer (B) which consists of 3 levels (types) of fertilizer,
namely: BB (Coal Fertilizer), BA (Bio Alam Asri Fertilizer), and BO (without organic fertilizer).
While the second factor is Variety (V) which consists of 3 levels, namely: VS (F1 Servo variety),
VG (Gustavi F1 variety), and VF (Fortuna 23 variety). The study used polybags with a distance
between blocks of 50 cm and between polybags in one block of 50 cm.

Table 1. Saputra Coal fertilizer laboratory test results

No Parameter Value Unit Metode

1. pH H>O 5.1 - Potensiometri / pH meter
2. Kadar Air 24.63 % Gravimetri

3. Bahan Ikutan 0.0 % Gravimetri

4, C-Organik 30.87 % Gravimetri

5. N-Total 2.05 % Kjeldahl/Destilasi
6. C/N Ratio 15 - -

7. P05 Total 0.89 % HNOs/Spektrofometri
8. K,0 Total 1.55 % HNOs3/F-AAS

9. Fe - tersedia 134 ppm EDTA/ F-AAS

10. Mn - total 252 ppm HNO3/F-AAS

11. Zn - total 84 ppm HNO3/F-AAS

12. Pb - total 5.7 ppm HNO3/F-AAS

13. Cd - total 1.3 ppm HNO3/F-AAS

14. As - total td ppm HNO3/F-AAS

15. Hg - total td ppm HNO3/F-AAS

16. La - total td ppm HNOs/MP-AES
17. Ce - total td ppm HNO3;/MP-AES

Source: Test Results from the Testing Laboratory of Soil Research Institute, Bogor Agricultural Research
and Development Institute..

Table 2. The results of the laboratory analysis of organic fertilizer "Bio Alam Asri" are as follows

Parameter Value Unit
pH 8.19
Kadar air 29.16 %
C-Organik 25.18 %
N-total 1.49 %
C/N Ratio 16.89
P,0s 2.01 %
K>O 1.99 %
Fe-total 6.257 ppm
Fe-available 153.5 ppm
Mn total 679.8 ppm
Zn total 6.43 ppm
Bakteri penambat N 2x10°
Bakteri pelarut P 7 x 10?
E-coli negative
Salmonella negative

The preparation of the planting media was adjusted to the size of the media volume in
polybags, which was 15 kg in volume, and filled with planting media including organic fertilizer
used according to the recommended dose of treatment. Preparation of planting material begins
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with seed preparation, where the seeds are first soaked in warm water for 10 minutes.
Furthermore, the seeds are planted in a nursery that has been filled with a mixture of soil and 2:1
manure. One seed is planted in each nursery hole, then shaded to avoid direct sunlight and rain.
Seedlings that already have 4 leaves or are 30 days old are ready to be transferred to the field.
Planting is done in the afternoon by prying the seeds without damaging the roots. Seedlings are
planted in polybags arranged with a spacing of 50cm x 50cm. Coal fertilizer is given the day
before planting at a dose of 300 g/plant. Bio Alam Asri organic fertilizer is given at the same time
when preparing the planting media at a dose of 300 g/plant. Watering is done in the morning and
evening.

3. Results and Discussion
3.1. Results

The results of statistical analysis obtained the significance of the effectiveness of Coal
Fertilizer and Natural Bio Fertilizer Asri on all observed variables are presented in Table 3.

Table 3. The Significance of the Effectiveness of Coal Fertilizer and "Bio Alam Asri" Fertilizer on all
observed variables

No. Variables Treatment
B \Y BxV

1. Maximum plant height (cm) *E ns *E
2. The age of the plant starting to flower (dap) ns ns ns
3. The age of the plant starting to bear fruit (dap) * ns ns
4, Age of harvest (dap) ns ns ns
5. Number of fruit per plant ok ok ok
6. Fresh weight of fruit per plant (g) ok ok ok
7. Fruit water content (%) ok ns *
8. Total Titrated Acid Level (%) *E ok o
9. Fruit Flavonoid Level (mg/100 g) ok ok ok
10. Vitamin C content (mg/100 g) ok ok rok

* = significant (P<0,05), ** = very significant P(<0,01), ns = no significant (P>0,05)

The treatment of Coal organic fertilizer and Bio Alam Asri in general significantly affected
the vegetative growth and generative yield of the three tomato varieties tested, especially on the
parameters of plant height (cm), age of plant beginning to flower (dap), age of plant starting to
bear fruit (dap) and age of started harvesting on organic fertilizer (B) and tomato varieties (V)
including several components of fruit quality such as average fruit moisture content (%), total
titrated acid (%), fruit flavonoid content (mg/100 g), and fruit content. vitamin C (mg/100 g).
Only on some parameters such as the age of plants starting to flower, starting to bear fruit, and at
the time of the first harvest were relatively the same or not significantly different (Table 4, Table
5, and Table 6).

Table 4. Average plant height (cm), age of plant beginning to flower (dap), Age of plant starting to bear
fruit (dap), and Age of harvesting in organic fertilizer treatment (B) and tomato varieties (V)

Treatment Plant height  The age of The age of Age of
(cm) the plant the plant harvest (dap)
starting to starting to
flower (dap) bear fruit
(dap)
Organic fertilizer (B)
Coal Fertilizer (BB) 146.80 a 3522 a 49.22 a 96.44 a
Manure "Bio Alam Asri" (BA) 142.45b 3544 a 49.11 a 96.33 a
No fertilizer (B0) 142.26 b 35.78 a 50.33b 96.89 a
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LSD 0,05 2.35 0.86 1.68 0.93

Variety

Servo F1 (VS) 143.39 a 35.44 a 49.67 a 96.56 a
Gustavi F1 (VG) 143.58 a 3533 a 49.56 a 96.56 a
Fortuna 23 (VF) 144.52 a 35.67 a 49.44 a 96.56 a
LSD 0,05 2.35 0.86 1.68 0.93

*The average value followed by the same letter in the same treatment and the same column means that it
is not significantly different in the 5% LSD test.

Table 5. The average number of fruit per plant, the weight of fresh fruit per plant (kg), and fruit moisture
content (%) in the treatment of organic fertilizer (B) and tomato varieties (V)

Treatment Number of fruit ~ Fresh weight of  Fruit water content
per plant fruit per plant (%)
(kg)

Organic fertilizer (B)

Coal Fertilizer (BB) 44.00 a 3.00a 94.43 ab

Manure "Bio Alam Asri" (BA) 39.11b 2.62b 94.06 b

No fertilizer (BO) 34.00 ¢ 2.20c 9445 a

LSD 0.05 2.00 0.14 0.38

Variety

Servo F1 (VS) 4233 a 274 a 94.40 a

Gustavi F1 (VG) 40.11b 2.71a 94.35a

Fortuna 23 (VF) 34.67 ¢ 2.38b 94.19 a

LSD 0.05 2.00 0.14 0.38

*The average value followed by the same letter in the same treatment and the same column means that it is
not significantly different in the 5% LSD test.

Table 6. Average Total Titrated Acid Content, Fruit Flavonoid Content, and Vitamin C Content in the
treatment of organic fertilizer (B) and tomato varieties (V)

Treatment Total Titrated Fruit Flavonoid  Vitamin C content
Acid Level (%)  Level (mg/100 g) (mg/100 g)

Organic fertilizer (B)

Coal Fertilizer (BB) 23.33 b* 3092 ¢ 36.75 a
Manure "Bio Alam Asri" (BA) 30.88 a 36.09b 32.81D
No fertilizer (B0) 22.96b 5291 a 31.07 ¢
LSD 0.05 1.62 1.49 0.91
Variety

Servo F1 (VS) 23.26 b 40.47 a 2739 ¢
Gustavi F1 (VG) 30.47 a 40.46 a 30.16 b
Fortuna 23 (VF) 23.46b 38.98b 43.07 a
LSD 0.05 1.62 1.49 0.91

*The average value followed by the same letter in the same treatment and the same column means that it is
not significantly different in the 5% LSD test.

3.2. Discussion

As described above, the treatment of Coal and Bio Alam Asri organic fertilizers, in general,
had a significant effect on the vegetative growth and generative yield of the three tomato varieties
tested, especially on the parameters of the average plant height (cm), on the organic fertilizer (B)
and Tomato variety (V) includes several components of fruit quality such as average fruit
moisture content (%), total titrated acid (%), fruit flavonoid content (mg/100 g), and vitamin C
content (mg/100 g). Only on several parameters such as the age of the plants starting to flower,
starting to bear fruit, and at the time of the first harvest, they were relatively the same or not
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significantly different. This indicates that the treatment of organic fertilizers, both coal-based and
from cattle farm waste is quite effective in increasing the growth and development of tomato
plants in the three varieties tested [10, 11, 12, 13]. This effectiveness is evidence that the nutrient
content of the two fertilizers is quite good. Especially coal-based fertilizers which, from the results
of laboratory analysis, obtained nutrients, both macro and micro, which are quite effective in
increasing the fertility of the growing media. The highest number and fresh weight of tomatoes
per plant were obtained in the treatment of Coal fertilizer, namely 44.00 fruit and 3.00 kg, higher
than Bio Alam Asri fertilizer, namely 39.11 fruit and 2.62 kg, and both of these fertilizers were
higher. compared to without organic fertilizer, the results obtained were 34.00 pieces and 2.20
kg. This result is also by the results of previous research on several other organic fertilizer
treatments [10, 14, 15, 16]. The highest number and fresh weight of tomatoes per plant were
obtained in Servo F1 varieties, namely, 42.33 fruits and 2.74 kg, followed by Gustavi F1 varieties
at 40.11 fruits and 2.71 kg and the lowest was Fortuna 23 varieties at 34.67 fruit and 2.38 kg. This
result is also following the optimum potential yield of each variety tested [17, 18, 19]. The highest
vitamin C content of fresh fruit was obtained in the Coal fertilizer treatment, which was an average
of 36.75 mg/100g, higher than the treatment with Bio Alam Asri and without organic fertilizer,
which was 32.81 mg/100g and 31.07 respectively. mg/100g. This result is also following the
results of other organic fertilizer treatments on tomato plants obtained by [10, 20, 21, 22] who
found that the water content of apple tomatoes was 94.92% while the vitamin C content in fresh
tomatoes of apple tomatoes was 14.21 mg/100 g of material and the damage of vitamin C at a
temperature of 50°C was 37.35%. Meanwhile, the levels of protein and fiber after the tomatoes
were extracted became 10.9408% and 55.1562%. From this study, one kilogram of apple tomatoes
produced 66.7207 mg of lycopene and 50 grams of tomato flour with high protein and fiber
content for cereal ingredients [10, 23, 24, 25]. In addition, tomatoes are the second most consumed
vegetable in the world after potatoes. Properties including physicochemical (lycopene), total
titratable acid (TTA), total soluble solids (TSS) and vitamin C, morphology (fruit shape and size),
and color contribute to the overall tomato fruit quality. Cluster analysis based on phenotypic data
revealed that the ancient tomato variety clusters were not different whereas the single nucleotide
polymorphism data revealed three distinct populations. The content of flavonoid compounds, in
addition to vitamin C and other nutritional compounds, between the varieties tested also showed
significant and non-significant differences. Information from this study may be useful for tomato
breeding programs to select germplasm, improve response to selection, and at the same time
increase tomato fruit quality [24, 25].

4. Conclusion
Based on the results of the study, the following conclusions can be drawn:

1). The treatment of Coal and Bio Alam Asri organic fertilizers, in general, had a significant
effect on vegetative growth and generative yields including fruit quality in the three tomato
varieties tested. Only on several parameters such as the age of the plants starting to flower,
starting to bear fruit, and the time of the first harvest is relatively the same.

2). The highest number and fresh weight of tomatoes per plant were obtained in the treatment
of Coal fertilizer, namely 44.00 fruit and 3.00 kg, higher than Bio Alam Asri fertilizer,
namely 39.11 fruit and 2.62 kg, and both of these fertilizers were higher. compared to without
organic fertilizer, the results obtained were 34.00 fruit and 2.20 kg.

3). The highest number and fresh weight of tomatoes per plant were obtained in Servo F1
varieties, namely 42.33 fruits and 2.74 kg, followed by Gustavi F1 varieties at 40.11 fruits
and 2.71 kg and the lowest was Fortuna 23 varieties at 34.67 fruit and 2.38 kg.

4). The highest vitamin C content of fresh fruit was obtained in the Coal fertilizer treatment,
which was an average of 36.75 mg/100g, higher than the treatment with Bio Alam Asri
fertilizer and without organic fertilizer, which was 32.81 mg/100g and respectively 31.07
mg/100g.
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