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ABSTRACT-The desired vegetable products are vegetables which are of good quality, healthy and safe for consumed, so 

that it needs to be done sustainable. Sustainable agriculture can only be achieved with sustainable soil productivity by 

maintaining soil organic matter content. The provision of organic fish meal as an alternative is more guaranteed for 

mustard. The aim of this study was to determine the response of mustard on the application of fish flour fertilizer and gain 

the best treatment in increasing the growth and production of mustard and to observe the effect of the remaining fish flour 

at the first planting. This research was carried out in the Experimental Garden of the Agriculture Faculty, Universitas Riau. 

This study was carried out experimentally by using a completely randomized design consisting of 9 treatments, namely T0 

(without fish meal fertilizer), T1 (0.5 g per plant), T2 (1.0 g per plant), T3 (1.5 g per plant), T4 (2.0 g per plant), T5 (2.5 g 

per plant), T6 (3.0 g per plant), T7 (3.5 g per plant) and T8 (4.0 g per plant). The parameters observed were plant height, 

number of leaves, leaf area, fresh weight of plants and fresh weight of plants suitable for consumption. The Applying of 4.0 

g fish flour per plant showed the best results for all parameters. The residual effect of giving fish flour is not sufficiently 

available for growth and the production of mustard in the second planting looks lower compared to the first planting. 
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1. INTRODUCTION 

 
The demand for organic agricultural products in developed countries is increasing every year [1]. This increase in demand 

is driven by people's lifestyles, the benefits of organic farming and the importance of environmental health as well as the 

support of the modern market which absorbs 50% of organic products. One of the organic agricultural products that are quite 

in demand by the community is vegetables. Vegetable products that consumers want are vegetables that are of good quality 

and healthy and safe for consumption, so that the application of organic fertilizers is recommended for vegetable cultivation, 

one of which is mustard. 

Mustard is a plant that is widely cultivated in Indonesia because it can be developed in highland and lowland areas [2]. Riau 

is a lowland area so that the cultivation of organic mustard has a great opportunity to be developed. In addition, Riau is also a 

fairly large fishing area where almost every area in Riau has fishery potential, both capture fisheries and aquaculture, so there 

is a great opportunity for the development of organic fertilizer from fish flour. Fish flour is a processed commodity of aquatic 

products obtained from raw materials into a product consisting mostly of fish protein components. The raw material used in 

the manufacture of fish flour comes from trash fish. Trash fish is a by-product of the main fish processing or from by-catch 

which is considered to have no economic value, so it tends not to be processed and disposed of by processors or fishermen. 

This type of fish has a fairly high protein content, so it can be used to be processed into a value-added product. One solution 

that can be done is to use trash fish as raw material for fish flour. Fish flour has a high enough nutrient content to be used as 

organic fertilizer. Based on the results of the analysis, trash fish flour contains 10% N, 7.04% P and 0.56% K [3]. 

The use of fish flour for vegetable crop cultivation has also been carried out by [4] which states that dead fish flour taken 

from the Cirata reservoir fisheries waste shows that the fish flour produced is quite potential as a source of nitrogen and 

phosphorus to be used as organic fertilizer because it contains total N and high P, namely N 9.63% and P 3.26%. Land kangkung 

(Ipomea reptana) which was applied with fish flour gave the best response to the growth rate of plant height, number of leaves 

and wet weight of harvest with the addition of 30% fish flour compared to the addition of 40% - 100% fish flour and the 

application of inorganic fertilizers (1,4 g Urea, 2,3 g SP36 dan 0,8 g KCl). In addition, fertilizer made from fish is rich in macro 

and micro elements [5]. 
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This study aims to determine the response of mustard plants to the provision of fish meal. Getting the best treatment in 

increasing the growth and production of mustard and seeing the effects of fish flour residue on the second planting. 

 
2. MATERIALS AND METHODS 

 
This research was conducted experimentally using a completely randomized design (CRD) consisting of 9 treatments and 

3 replications so that 27 experimental units were obtained, each experimental unit consisted of 25 plants and 3 of them were 

used as sample plants from each unit.  

The treatments used are as follows: T0 : Without fish flour fertilizer, T1 : 0,5 g per plant (12,5 g.plot-1), T2 : 1,0 g per plant 

(25 g. plot-1), T3 : 1,5 g per plant (37,5 g. plot-1), T4 : 2,0 g per plant (50 g. plot-1), T5 : 2,5 g per plant (62,5 g. plot-1), T6 : 3,0 g 

per plant (75 g. plot-1), T7 : 3,5 g per plant (87,5 g. plot-1), T8 : 4,0 g per plant (100 g. plot-1). 

The parameters observed were height of plant,  number of leaves , leaf area , fresh weight plant, and fresh weight of plants 

suitable for consumption. The data obtained were analyzed statistically using variance. The results of the variance were 

continued with Duncan's multiple distance test at 5% level.  

 

3. RESULT AND DISCUSSION 

 
3.1 Height of Plant 

The results of variance showed that the application of fish flour had a significant effect on the height of the mustard plant, 

both in the first and second plantings. The results of the DNMRT further test at the 5% level can be seen in Table 1. 

 
Table 1 The average of the mustard height in the various doses of fish flour at the first and the second planting. 

Fish flour (g/plant) 
The average of the plant height (cm) 

Firs planting Second planting 

4,0 35,57 a  22,32 a  

3,5 30,01 b    21,68 ab  

3,0 25,18 c   21,34 bc  

2,5   24,07 cd   20,85 cd  

2,0   23,48 cd  20,10 de 

1,5   23,20 cd  19,42 ef 

1,0   22,93 cd 18,82 f 

0,5 20,78 d 18,72 f 

Without fish flour 17,05 e 16,97 g 

Note: The numbers followed by the same lowercase letter in the same column are not significantly different according to the 

DNMRT test at the 5% level. 

 
Table 1 shows that the application of fish flour at the first planting resulted in better growth of mustard plant height than 

without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest plant height of 35,57 cm, while 

the treatment without fish flour showed the lowest plant height of 17,05 cm. The application of fish flour 4,0 g per plant and 

3,5 g per plant was significantly different in increasing plant height compared to all treatments. 

Table 1 also shows that the second planting showed better plant height than without fish meal. Mustard plants that were 

given fish flour 4,0 g per plant showed the highest plant height of 22,32 cm, while the treatment without fish flour showed the 

lowest plant height of 16,97 cm. The application of fish flour 4,0 g per plant was significantly different compared to all 

treatments, but not significantly different compared to the fish flour treatment of 3,5 g per plant. 

Plant height is a parameter that is often observed as an indicator of growth as well as a parameter to measure the influence 

of the environment or the treatment applied because plant height is the easiest measure of growth to see. Height is the vertical 

growth of the plant and changes every day [6]. Nitrogen is a nutrient in the soil that plays a very important role in the growth 

of mustard plants. The supply of N elements through fertilization is preferred because N is the element that is most often lost 

from the land after harvesting. Plants that lack N will continue to shrink, even quickly turning yellow because there is not 

enough N available to form protein and chlorophyll [7] More than 98% of the N present in the soil is not available to plants 

because it accumulates in organic matter or becomes entangled in clay minerals. The application of fish flour 4,0 g per plant-
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contains more nutrients and was able to meet the nutrient needs of mustard plants. The 10% nitrogen contained in trash fish 

flour is able to meet the nutrient needs of mustard plants. The element N plays a role in stimulating vegetative growth in plants, 

one of which is in increasing plant height. Therefore, optimal nitrogen application can increase plant growth rate. In the 

vegetative growth phase, plants need a lot of N, especially for the formation of stems and leaves. 

[4] added that the application of 100% fish flour without the addition of other organic materials contained higher N. 

The greater the proportion of fish flour added, the greater the total nitrogen content produced. This is in accordance with the 

statement of [8] which states that the higher the nitrogen content of the added raw materials, the easier the decomposition rate 

will result in a high total nitrogen value. The element nitrogen plays an important role in the formation of protein compounds 

and chlorophyll. In addition, in trash fish flour there is also a P content of 7.04% and K 0.56% which is very influential for the 

growth of mustard plants [3]. Treatment without fish flour showed the lowest plant height, because the plants did not get 

additional nutrient intake which only depended on nutrients from the soil. Sufficient nutrients will support plant growth, but if 

the soil is not able to meet plant needs, growth will be stunted and even die due to lack of nutrients [9]. 

 
3.2 Number of Leaves 

 
The results of the variance showed that fish flour had a significant effect on the number of leaves of mustard plants in both 

the first and second plantings. The results of the DNMRT further test at the 5% level can be seen in Table 2. 

 

Table 2 The average number of mustard leaves in the various doses of fish flour at the first and the second planting.  

Fish flour (g/plant) 
The average on the Number Leaves (sheet) 

First planting Second planting 

  4,0 18,44 a   11,77 a 

3,5 15,88 b   11,22 a 

3,0    15,55 bc   9,88 ab 

2,5    15,00 bc   9,88 ab 

2,0      14,44 bcd 8,66 b 

1,5    14,11 cd 8,55 b 

1,0    13,22 de 8,11 b 

0,5    13,00 de 7,88 b 

Without fish flour   12,22 e 7,77 b 

Note: The numbers followed by the same lowercase letter in the same column are not significantly different according to the 

DNMRT test at the 5% level. 

 
Table 2 shows that the application of fish flour at the first planting resulted in a better number of mustard leaves than 

without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest number of leaves, namely 18,44 

sheet, while the treatment without fish flour showed the lowest number of leaves, namely 12,22 sheet. The application of fish 

flour 4,0 g per plant, was significantly different compared to all treatments. Likewise, the application of 3,5 g per plant was 

significantly different in the growth of the number of mustard leaves compared to all treatments, but not significantly compared 

with the treatment of fish flour 3,0 g per plant, 2,5 g per plant and 2,0 g per plant.  

Table 2 also shows that the application of fish flour on the second planting showed a better growth in the number of leaves 

than without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest number of leaves, namely 

11,77 sheet, while the treatment without fish flour showed the lowest number of leaves, which was 7,77 sheet. The application 

of fish flour 4,0 g per plant, significantly different with treatments 2,0 g per plant, 1,5 g per plant, 1,0 g per plant, 0,5 g per 

plant and without fish flour, but not significantly different with the treatment of fish flour 3,5 g per plant, 3,0 g per plant and 

2,5 g per plant. 

Leaves are a place for plant organs to synthesize food for plant needs and as food reserves. Leaves have chlorophyll which 

plays a role in carrying out photosynthesis, the more the number of leaves, the more places to carry out the photosynthesis 

process and better results. The increase in the number of leaves is one form of growth which is measured meristically (by 

number).  
The application of fish flour on the second planting was only slightly available at the treatment of 4,0 g per plant and 3,5 g 

per plant while the other treatments were not sufficient for the growth of the number of leaves. This is because the nutrients in 

the second planting only come from the soil, which is thought to be unable to meet the nutrient requirements needed by the 

mustard plant until the end of the planting period so that the number of leaves that grow becomes small and growth is stunted 
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because it only depends on limited nutrients from soil that is not given fertilizer. The number of leaves indicates plant growth, 

the more the number of leaves produced, the better the plant growth. 

The nutrient content contained in trash fish flour is thought to be able to provide sufficient nutrient intake for the growth of 

the number of plant leaves. The nutrient content of N (10%) of fish flour was able to meet the growth of mustard plants during 

the vegetative phase. In addition, the nutrient content of P (7.04%) contained in trash fish also has a very important effect as 

an energy source. Trash fish has a high protein content so it can be used as a source of phosphorus. 

[4] stated that the application of 100% fish flour without the addition of other organic materials contained higher P. In 

addition to the N and P content in fish flour, there is also an elemental K (0.56%) which is beneficial for mustard plants, the 

potassium content in fertilizer plays a very important role in the growth of the number of plant leaves. [10] stated that potassium 

is also able to increase the development of plant roots and leaves. Potassium plays an important role in the process of opening 

stomata which can affect the rate of photosynthesis of mustard plants, the formation of proteins and carbohydrates. Potassium 

plays a role in the formation of proteins and carbohydrates, hardening the woody parts of plants, and improving the quality of 

seeds and fruit. Elemental K is absorbed in the form of K+, especially in young plants [11]. 

[4] stated that the addition of fish flour in the manufacture of bokashi fertilizer also affected the growth of the number of 

leaves of the land kale (Ipomea reptana). This is because the bokashi fertilizer produced is able to provide sufficient potassium 

intake for the growth of the number of leaves of land kale plants. Mustard plants in the treatment without fish flour experienced 

obstacles in the formation of plant leaves. This is due to the non-fulfillment of nutrient requirements for the growth of mustard 

plants. 

 
3.3 Leaf Area 

 
The results of the variance showed that fish flour had a significant effect on leaf area of mustard plants in both the first and 

second plantings. The results of the DNMRT further test at the 5% level can be seen in Table 3. 

 

Table 3 The average on the leaf area of the mustard  in the various doses of fish flour at the first and the second planting.  

Fish flour (g/plant) 
The average on the of leaf area (cm2) 

First planting Second planting 

4,0 239,43 a  230,22 a 

3,5 231,76 a  222,54 a  

3,0 184,17 b  197,99 b  

2,5 184,16 b  188,78 b  

2,0 147,33 c 135,06 c 

1,5 139,66 c 119,71 d 

1,0 122,78 d 115,11 d 

0,5   108,96 de 113,57 d 

Without fish flour 96,66 e 99,75 e 

Note: The numbers followed by the same lowercase letter in the same column are not significantly different according to the 

DNMRT test at the 5% level. 

 

Table 3 shows that the application of fish flour at the first planting resulted in better leaf area of mustard plants than without 

fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest leaf area of 239,43 cm2, while the 

treatment without fish flour showed the lowest leaf area of 96,66 cm2. The application of fish flour 4,0 g per plant was 

significantly different compared to all treatments but not significantly different from the fish flour treatment of 3,5 g per plant. 

Likewise, giving 3,0 g per plant was significantly different in increasing the area of mustard leaf area compared to all 

treatments, but not significantly different from the fish flour treatment of 2,5 g per plant. The application of fish flour 2,0 g per 

plant was also significantly different compared to all treatments but not significantly different from the treatment of 1,5 g per 

plant. Likewise, giving fish flour 1,0 g per plant was significantly different in increasing the area of mustard leaf area compared 

to all treatments, but not significantly different from fish flour 0.5 g per plant. 

Table 3 also shows that the application of fish flour on the second planting showed better leaf area growth than without fish 

flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest leaf area of 230.22 cm2, while the treatment 

without fish flour showed the lowest leaf area of 99,75 cm2. The application of fish flour 4,0 g per plant was significantly 

different compared to all treatments but not significantly different from the treatment of 3,5 g per plant. Likewise, giving 3,0 g 
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per plant was significantly different in increasing the area of mustard leaf compared to all treatments, but it was not significantly 

different from the treatment of 2,5 g per plant. The application of 2,0 g fish flour per plant was also significantly different 

compared to all treatments and 1,5 g fish flour per plant was also significantly different in increasing leaf area compared to all 

treatments but not significantly compared to 0,5 g fish flour treatment per plant, 1,0 g per plant and 1,5 g per plant. The growth 

of leaf area given fish flour showed the highest yield compared to without fish flour. It is suspected that fish flour is able to 

provide adequate nutrient intake for the growth of leaf area.  
Nitrogen is more optimum in supporting the growth of the vegetative part than the generative part and it is important for 

vegetable plants that are consumed by the canopy. According to [12], plants that get enough N sulpai will form broad leaf 

blades with high chlorophyll content so that plants can produce assimilate in sufficient quantities to support their vegetative 

growth. Application of nitrogen in sufficient quantities, can produce large leaf size. In addition, the nutrient content contained 

in fish flour is able to provide additional phosphorus and potassium content in supplying nutrients for the growth of mustard 

plants. The nutrient content of N (10%), P (7,04%) and K (0,56%) contained in fish flour is able to supply the needs of mustard 

plants for growth in height, number of leaves and leaf area of plants. 

[13] added that the application of liquid organic fertilizer from trash fish waste was able to meet the growth in length or 

area of spinach and kale leaves. The quality of liquid organic fertilizer from fish waste is more effective in supporting the 

growth of leaf length and area compared to without using liquid fertilizer from fish waste. In addition, [14] also stated that the 

treatment of fish waste liquid fertilizer had an effect on observing plant length and observing the number of leaves. 

 
3.4 Fresh Weight Plant 

 
The results of the variance showed that fish flour had a significant effect on the fresh weight of mustard plants in both the 

first and second plantings. The results of the DNMRT further test at the 5% level can be seen in Table 4. 

 

Table 4. The average of fresh weight plants in mustard in the various doses of fish flour at the first and the second planting  

Fish flour (g/plant) 
The average of weight fresh plants (g) 

First planting Second planting 

4,0 294,42 a  258,33 a 

3,5   277,78 ab  166,67 b 

3,0    263,89 abc    141,67 bc 

2,5     227,78 abcd    125,00 cd 

2,0     211,11 bcde   113,89 cd 

1,0   197,22 cde   105,56 de 

1,5  188,06 de   100,00 de 

0,5 147,22 d    94,44 de 

Without fish flour 138,90 e  80,55 e 

Note: The numbers followed by the same lowercase letter in the same column are not significantly different according to the 

DNMRT test at the 5% level. 

 

Table 4 shows that the application of fish flour at the first planting resulted in a better fresh weight of mustard plants than 

without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest fresh weight of 294,42 g, while 

the treatment without fish flour showed the lowest fresh weight of 138,90 g. The application of fish flour 4,0 g per plant was 

significantly different compared to all treatments, but not significantly different from the fish flour treatments at 3,5 g per plant, 

3,0 g per plant and 2,5 g per plant. 

Table 4 also shows that the application of fish flour at the second planting showed a better growth in fresh weight of mustard 

plants than without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest plant fresh weight 

of 258,33 g, while the treatment without fish flour showed the lowest plant fresh weight of 80,55 g. The application of fish 

flour 4,0 g per plant, was significantly different compared to all treatments. Likewise, the fresh weight of mustard plant of 

application fish flour of 3,5 g per plant was significantly different compared to all treatments, but not significantly different 

from the treatment of fish flour 3,0 g per plant.  
[15] stated that plants that receive sufficient supply of N will form broad leaves with high chlorophyll content, so that plants 

are able to produce carbohydrates in sufficient quantities for plant vegetative growth such as plant height, and the formation of 
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new leaves, so that fresh weight plant will also increase. Comparison of the right composition of organic fertilizer raw materials 

will produce fertilizers that have good quality and can be easily utilized by plants [16]. 

Nitrogen is the main macro nutrient that is needed by plants. This element is called the primary macro element because it 

is the most important in the plant life cycle [17]. Nitrogen is also an element that plants need in high amounts after the elements 

hydrogen, carbon and oxygen as the building blocks of the plant body. 

Marine fish waste as an additional source of organic matter plays an important role in plant growth. Soil organic matter has 

a very important role in soil, especially in soil fertility, physical, chemical, and biological properties which are directly or 

indirectly influenced by soil organic matter [18]. 

[4] stated that the application of bokashi fertilizer with the addition of fish flour has good potential to replace the role of 

inorganic fertilizers, supported by the nature of organic fertilizers that can improve soil structure. The function of organic 

matter as forming soil physical fertility is very important and cannot be replaced by other components available in nature. [19] 

stated that the addition of organic matter in mustard plants affected plant height, leaf area, root dry weight, leaf dry weight and 

relative growth rate. 

 
3.5 Fresh Weight of Plants Suitable for Consumption 

 
The results of variance showed that fish flour had a significant effect on the fresh weight of plants suitable for consumption 

by mustard plants, both in the first and second plantings. The results of the DNMRT further test at the 5% level can be seen in 

Table 5. 

 
Table 5. The average of fresh weight of mustard plants suitable for consumption in the various doses of fish flour at the first 

and the second planting 

Fish flour (g/plant) 
The average of weight fresh plants suitable for consumption (g.m2) 

First planting Second planting 

4,0 3600 a  2000 a 

3,5  3066 ab  1483 b  

3,0  2633 bc   1333 bc  

2,5  2350 cd   1300 cd  

2,0  2200 cd  1266 cd 

1,5  2000 cd    1183 cde 

1,0  1733 de  1133 de 

0,5 1266 e 1033 e 

Without fish flour 1116 e  866 f 

Note: The numbers followed by the same lowercase letter in the same column are not significantly different according to the 

DNMRT test at the 5% level. 

 

Table 5 shows that the application of fish flour at the first planting resulted in better fresh weight of plants suitable for 

consumption than without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest fresh weight 

of plants suitable for consumption was 3600 g, while the treatment without fish flour showed the lowest was 1116 g. The 

application of fish flour 4,0 g per plant was significantly different compared to all treatments, but not significantly different 

from the fish flour treatment of 3,5 g per plant. 

Table 5 also shows that the application of fish flour at the second planting showed a better growth in fresh weight of plants 

suitable for consumption than without fish flour. Mustard plants that were given fish flour 4,0 g per plant showed the highest 

fresh weight of plants suitable for consumption, namely 2000 g, while the treatment without fish meal showed the lowest fresh 

weight of plants suitable for consumption, namely 866 g. The application of fish flour 4,0 g per plant, was significantly different 

compared to all treatments. Likewise, the application of 3,5 g per plant was significantly different in the fresh weight of mustard 

plants suitable for consumption compared to all treatments, but not significantly different from the fish flour of 3,0 g per plant. 

Fresh weight of plants suitable for consumption is the net weight that can be consumed from the fresh weight of plants 

without including damaged and withered roots and leaves. According to [20], fresh weight of plant is also related to plant 

height, number of leaves, and leaf area. The large number of leaves, leaf area and plant height will produce more photosynthate 

so that it will increase the fresh weight of consumption.  
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Fresh weight of plants suitable for consumption on the second planting, there was a decrease in yield. The decrease in 

mustard yield in the second planting was thought the value of the C/N ratio contained in fish flour was still low. The C/N ratio 

is an indicator value that shows the process of mineralization-immobilization of nutrients by microbial decomposers of organic 

matter [21]. If the amount of C-organic content is low and the nitrogen content is high, then the C/N ratio will be low [22]. 

Trash fish flour has a C/N ratio of 4,36. Based on this value, the value of the C/N ratio of the organic fertilizer produced 

does not meet the value of the C/N ratio according to SNI 19-7030-2004, namely 10-20. The low value of the C/N ratio in the 

fish flour produced can be caused by the raw materials used for fertilizer production has a very high nitrogen content [23]. The 

low value of C/N ratio can also be caused by the nitrogen loss process that is not optimal. [23] stated that in fertilizers that have 

a low C/N ratio or the use of nitrogen-rich raw materials, there will be a process of losing nitrogen into ammonia (NH3). This 

occurs as a result of excess nitrogen that is not utilized by microbes. If the value of the C/N ratio is too low due to nitrogen-

rich raw materials, then carbon will become a limiting nutrient or nutrient absorption activity will be hampered and limited by 

carbon content. A C/N ratio that is too low can also inhibit the absorption of other nutrients so that it can inhibit plant growth. 

The application fish flour 4,0 g per plant showed better growth in plant height, increase in leaf number, leaf area, fresh 

weight of plant and fresh weight of plant suitable for consumption. This indicates that fish flour 4,0 g per plant with a nutrient 

content of 10% N, 7.04% P and 0.56% K was able to meet the nutrient needs of mustard plants. The treatment without fish 

flour showed the lowest fresh weight of plant suitable for consumption. This is because the availability of nutrients in plants is 

limited, plants only utilize nutrients available in the soil, so that physiological processes in plants cannot run properly and result 

in slow plant growth. 

[24] stated that fish waste can be used as raw material for making organic fertilizers. The application of organic fertilizers 

can improve the physical, chemical and biological properties of the soil. Utilization of fish waste in addition to the potential to 

be used as organic fertilizer also plays a role in reducing environmental pollution caused by fish processing waste that is thrown 

away without regard to its negative impact on the environment [25]. Utilization of fish waste into organic fertilizer aims to 

produce fertilizers that are rich in various nutrients needed by plants and overcome the scarcity of fertilizers [26]. Apart from 

being a source of nutrients, fish-based fertilizers were reported to significantly reduce the attack of the pathogens 

Macrophomina phaseolina, Rhizoctonia solani and Fusarium spp., on okra and long beans [27]. 

 
4. CONCLUSIONS  

 
The application of fish flour can increase the growth and production of mustard plants, as seen in the parameters of plant 

height, number of leaves, leaf area, fresh weight of plants and fresh weight of plants suitable for consumption. The application 

of fish flour 4,0 g per plant showed the best results for all parameters in both the first and second plantings. The residual effect 

of giving fish flour was not sufficient for the growth and production of mustard plants, the second planting decreased compared 

to the first planting. 
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