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Chili is a type of plant that is consumed almost 

every day by almost all of the world's population. 

Increasing the yield of chili plants will ensure the 

availability of chilies on the market. One effort to 

increase the amount of chili production is by 

choosing the right fertilizer based on the type of 

chili planted. In this review article, we discuss the 

influence of chemical and or non-chemical 

fertilizer types which are related to physiological 

aspects, for example the number of leaves, plant 

height, and total chlorophyll content. By knowing 

a lot of information regarding fertilization of chili 

plants, it is hoped that it can help in efforts to 

increase production so that it can meet people's 

needs for chilies. 
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INTRODUCTION 
Chili is an important agricultural commodity in various countries. 

According to BPS data for 2023, the amount of chili consumption in Indonesia 

will reach 0.08 ounces per capita per week, while in 2022, the amount of chili 

consumption in Indonesia will reach 0.07 ounces per capita per week (1). This 

showed an increase in chili consumption per capita per week in Indonesia in the 

last 2 years. Chili consumption should be balanced with the amount of 

production. BPS data for 2023 shows that the amount of chili production in 

Indonesia in 2023 will reach 3,061,260 tons. This number increased from the 

previous year which reached 3,020,262 tons (2). 

The production of a plant cannot be separated from endogenous and 

exogenous factors. One exogenous factor that can influence the production of a 

plant is fertilizer. Fertilization can be interpreted as adding nutrients to the 

planting medium, either on leaves or soil, so that it can be useful for plant growth 

and development (3). With fertilizer, it is hoped that plants can grow more fertile 

so that production will increase as well. 

Fertilizer can be categorized into two types, namely chemical fertilizer and 

non-chemical fertilizer. Chemical fertilizer is defined as fertilizer made 

chemically, while non-chemical fertilizer can be said to be fertilizer derived from 

organic materials. Non-chemical fertilizers usually have a larger pore volume, 

resulting in increased soil porosity so that nutrients remain retained in place, 

which in turn can be better used for plant growth (3). It is better to apply chemical 

fertilizers alternately with non-chemical fertilizers with the aim of improving the 

chemical properties of the soil (4) and this is in accordance with research results 

(5) which show that the combined application of non-chemical and chemical 

fertilizers has been proven to increase soil fertility compared to the overall 

application of chemical fertilizers. . 

The addition of nutrients to the soil, especially through the application of 

non-chemical fertilizers, can reportedly improve soil quality so that sufficient 

nutrients are available for plant growth and development. The elements nitrogen 

(N), phosphorus (P), and potassium (K) are the most important elements for plant 

growth and development (6). These three main elements are contained in 

chemical and non-chemical fertilizers (7). 

Physiological aspects include plant height, dry weight, stomatal density 

and conductivity, and respiration rate, and all of these things are closely related 

to plant growth. Plant height can be related to the plant's response to growth and 

this can be seen that plants with sufficient nutrients will grow well, for example 

by looking at the plant height which can reach optimal results due to the 
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application of sufficient nutrients. Furthermore, according to (8), indicators of 

good plant growth can be seen from the dry weight of the plant, namely a 

measure of plant growth and development which is correlated with nutritional 

conditions due to the plant's success in synthesizing organic compounds. 

Stomata density is known to be proportional to increasing temperature, the 

amount of CO2 fixed by the plant, and light intensity (9). This stomata density 

can then be related to stomatal conductivity, namely the ability of leaves to 

release water through the stomata, thereby influencing the transpiration process 

(10). Furthermore, decreased stomata conductivity will result in a decrease in 

CO2 concentration resulting in a decrease in the rate of photosynthesis. 

Based on the background above, the author hopes that this article can 

provide scientific information regarding the effect of fertilization on chili plants 

in terms of morphological and physiological aspects. With this knowledge, the 

author hopes that this article can be used as a view or insight for researchers or 

chili farmers in developing research on chili plants. Finally, at least the author 

hopes that chili farming in Indonesia in particular can develop better in line with 

the increase in demand for chilies both domestically and abroad. 

 
METHODS 

This literature search article was compiled by searching for research 
articles related to chili growth with the keywords: chili, growth, physiology, 
morphology and fertilization in the google.com data browser. 
 
DISCUSSION 
 
Number of Leaves 

Leaves are a very vital plant organ, namely as a place for photosynthesis 

to carry out the anabolism process to form starch. A large number of leaves is 

believed to play a role in supporting plant growth because the more leaves there 

are, the more photosynthesis process is expected so that the amount of 

photosynthesis will also increase (11). The results of research (12) showed that 

application of biological fertilizer with a concentration of 5 to 15 mL.L-1 had no 

effect on the number of leaves per plant at 34 to 62 days after planting (DAT). 

Providing a combination of 75% manure + organic fertilizer added with 25% 

chemical fertilizer gave the highest results in the number of leaves per plant, 

namely around 85.33 leaves per plant for the Shandar variety of chili. 

Furthermore, the second best result was when Shandar variety chili plants were 

treated with a combination of non-chemical fertilizer (cage + compost) with 

chemical fertilizer, and 100% manure treatment gave the lowest results for the 
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number of leaves parameter, namely 56.33 leaves per plant (13). Furthermore, the 

number of leaves of open pollinated chili varieties Stret and Taruna was reported 

to have the highest number of leaves, namely around 197.5 leaves per plant when 

treated with a combination of chemical (NPK Phonska) and non-chemical (leaf 

compost) fertilizers alternately compared to the hybrid varieties Pelita and 

Dewata43 (14). 

Non-chemical fertilizers are indeed more environmentally friendly so 

their ability to improve soil fertility is more effective than chemical fertilizers, 

although chemical fertilizers are considered more practical to use (15). The results 

of research (16) showed that there is an effect of applying several types of 

fertilizer, namely manure, compost, NPK fertilizer, and humic acid on the 

number of leaves of chili plants. The results of this research also showed that the 

combination of 50% NPK fertilizer and 250 grams of humic acid produced the 

highest number of leaves compared to other variable fertilizer treatments, 

namely 427.45 leaves/plant. The results of applying fertilizer to chili plants, 

which only contained 250 grams of humic acid, showed the lowest number of 

leaves, namely in the range of 210 leaves per plant. 

Worm compost solution or better known as vermi-tea is a type of non-

chemical fertilizer in solution form. This type of organic fertilizer is reported to 

support the growth of plants such as corn (17) and cucumber (18). The results of 

research (13) regarding the effect of providing several types of fertilizer, namely 

vermi-tea, cow dung fertilizer, chemical fertilizer on the number of leaves 

planted on chili plants. In this research, several combination treatments of 

different fertilizer concentrations were given. Providing a combination of 

fertilizer concentrations of 25% chemical fertilizer, 25% worm compost, 25% cow 

dung, and 25% vermi-tea solution turned out to produce the highest number of 

leaves compared to other fertilizer combination treatments, i.e. 85.33 leaves per 

plant. In the treatment of giving cow dung fertilizer at a dose of 100%, it turned 

out to produce the lowest number of leaves, i.e. only 56.33 leaves per plant. 

Tofu liquid waste is reported to still contain organic substances, such as 

1.36% nitrogen, which can support plant growth (19). Research on the use of tofu 

liquid waste as fertilizer, for example by applying it to chili plants by fermenting 

it for 10 days with coconut water and EM4 with the formula of 1L of tofu waste 

added with 500 mL of coconut water and 30 mL of EM4. The results of this 

research were reported by (20) and the results showed that the application of tofu 

waste liquid fertilizer had a significant effect on plant height, namely a 

concentration of tofu waste liquid fertilizer with a concentration of 20% resulted 

in the best plant height, i.e. around 8.3 cm, while the control treatment gave 

results Lowest. Furthermore, in terms of the number of leaves parameter, it 
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turned out that the highest number of leaves occurred in plants given liquid 

fertilizer from tofu waste with a concentration of 10%, namely around 7.25 leaves 

per plant, while the control treatment gave the lowest results, namely 5.3125 

leaves per plant. 

The effect of applying chemical and non-chemical fertilizers was also 

carried out on red chili plants (21). The results of the research showed that in 

terms of leaf number parameters, the NPK chemical fertilizer treatment turned 

out to give the best results at 35-DAP, namely around 134.06 leaves per plant, 

which was very slightly different from the commercial organic liquid fertilizer 

treatment (Asri Nature Bio) which ranked second with the highest number of 

leaves, namely 134.02 leaves per plant. However, the increase in the number of 

leaves from 28-DAT to 35-DAT turned out to be greater in the treatment with 

commercial organic fertilizer, namely around 77.56 leaves per plant, whereas in 

the treatment with NPK chemical fertilizer it was only 65.25 leaves per plant. 

These results indicated that the use of organic fertilizer can also be considered for 

application to red chili plants because apart from being environmentally friendly, 

it also has the ability to encourage the growth and development of red chilies. 

Plant height 

One type of non-chemical fertilizer that can be used to fertilize chili plants 

is organic liquid fertilizer (POC) which comes from the fermentation of 

earthworms, sugar and EM4. The use of earthworm POC was reported by (22) 

and showed that the use of worm POC with a concentration of 400 mL/polybag 

gave the best results in plant height parameters, i.e. around 120 cm compared to 

a lower concentration of worm POC at 8 weeks after planting. Still related to 

earthworms, worm fertilizer or worm compost is reported to contain a lot of 

phosphorus, nitrogen, calcium, magnesium and potassium which are good for 

plant growth (23). Furthermore, POC with earthworms was reported to 

accelerate soil enrichment so that fertility can be increased and increase plant 

resistance to pest attacks (24). 

The Shandar variety of chili was grown in an area of Pakistan at an altitude 

of 184 m above sea level. It turned out there was a significant difference between 

the type of fertilizer given and the height of the plant. The highest chili plant 

height was achieved when given fertilizer mixture treatment with a composition 

of 25% chemical fertilizer and 75% mixture of manure + organic fertilizer with 

various compositions, while the control treatment showed the lowest results in 

plant height parameters, i.e. 37 cm (13). From the research data, it turns out that 

the more combinations of fertilizers given, the higher the height of the chili plants 
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will be, so that the best growth is obtained by inducing the plants with various 

types of fertilizer. 

Commercial liquid organic fertilizers, for example POMI fertilizer, are 

widely used to increase soil fertility. Outside of the growing season, the Dewata 

43 hybrid chili variety given POMI fertilizer showed the best results in the 

parameters of plant height and number of leaves, compared to other brands of 

foliar fertilizer, namely X-ZO, Meroke Fitoflex, Bayfolan, and Meroke Flex-g (25). 

. Still in the treatment of being planted out of season, together with another type 

of hybrid chili (Pelita) and two types of open cross chili (namely: Sret, and 

Taruna), it turned out that the Taruna variety gave the best high yields when 

organic foliar fertilizer was applied with a concentration of 1% (14). Different 

things were reported by (12) that chili plants that were treated with 5-15 mL.L-1 

of biological fertilizer did not have significantly different results. Furthermore, 

this research also showed that the frequency of giving biological fertilizer with a 

concentration of 5-15 mL.L-1 per week, every two weeks, or every three weeks 

also does not show a significant difference. 

Other types of organic fertilizer, such as Bokashi fertilizer, have also been 

added to the planting medium for propagating cayenne pepper plants (26). 

Bokashi is known as a method of making compost by adding starter 

microorganisms, a source of sugar, or rice husks (27) and this starter 

microorganism can be EM4 which consists of Lactobacillus, yeast, photosynthetic 

bacteria and fungi (28). The results of research on the response of cayenne pepper 

plants to which various kinds of organic fertilizer were added showed that the 

treatment of giving bokashi fertilizer gave the best results in terms of plant height 

parameters at 42-HST observations with a height of around 29.36 cm (26). 

Regarding the type of soil used for planting chilies, peat soil has unique 

characteristics. This uniqueness includes the high acid content and lack of 

nitrogen, phosphorus, potassium, magnesium and calcium (29), so special 

treatment is needed so that this type of soil can be planted. Furthermore, chili 

plants are known as plants that are very easy to develop in all types of soil with 

irrigation and aeration conditions in the good category (30). Several studies of 

chili plants grown on peat have been reported, for example regarding the 

addition of manure in the form of chicken droppings to peat soil as a growing 

medium for cayenne pepper (31). In this research, it was seen that at HST-28, 

cayenne pepper plants planted in peat soil treated with chicken manure of 750 

grams/polybag turned out to give the best results in terms of plant height 

parameters followed by treatments of 1000 grams/polybag, 250 grams/polybag, 

and 500 grams/polybag. In addition, the results of this study also showed that 
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the control treatment gave the lowest results for the plant height parameter, i.e. 

30.28 cm. 

Humic acid can also be added to planting media for agricultural crops. 

One of the reasons for using humic acid as a fertilizer mixture is the rich nutrient 

content of animal and plant residues so that it is very beneficial for plant growth 

and development (32). One of the uses of humic acid in chili plant fertilizer was 

reported by (16) who stated that giving a combination of 50% NPK fertilizer and 

250g humic acid produced the best chili plant height, namely in the range of 28 

cm, followed by the treatment of adding 50% NPK with manure and 50% NPK 

with compost. The control treatment in this study gave the lowest results in the 

chili plant height parameter, i.e. only around 17.72 cm. 

The effect of applying several types of fertilizer, organic waste, biochar, 

NPK, commercial liquid organic fertilizer (POC) (brand: Asri Nature Bio) on chili 

plant height has been reported (21). In this research, several types of fertilizer 

were applied 3 times, namely when the red chili plants reached 21 day after 

culture (DAC), 42 DAC and 63 DAC. When the chili plants were 21 DAC, it 

showed that there was an effect of giving commercial POC, which resulted in the 

best plant height, namely 41.52 cm. In chili plants that entered 42 DAC, it turned 

out that the application of commercial POC fertilizer still showed the best results 

compared to other fertilizer variables, namely as high as 68.81 cm. Finally, when 

observed at 63 DAC, chili plants treated with NPK fertilizer showed the best 

results, i.e. 68.81 cm. 

The use of organic waste as plant fertilizer has also been widely reported 

because scientifically the POC of organic waste, for example the POC of tofu 

liquid waste fermented with maja fruit, turns out to contain nutrients such as 

1.05% nitrogen, 0.47% phosphorus, 0.48% potassium, and 20.8% C-organic. (33). 

Furthermore, research related to varying fertilizer concentrations from tofu 

liquid waste on the growth of cayenne pepper plants (Capsicum frutescens L.) 

showed that there was an effect on plant height (20). The highest result of the 

effect of this fertilizer on plant height was at a concentration of 20% with a plant 

height of around 8.30625 cm. In contrast, application of fertilizer with a 

concentration of 0% liquid tofu waste (control) showed the lowest plant height, 

i.e. only 6.0125 cm. 
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Flower 

Flowers are known as a means of generative reproduction which will then 

develop into fruit (34). Number of chili flowers per plant on the Pelita hybrid 

variety given fertilizer from leaves (15% C-organic composition, N, P, K, several 

micro elements, Bacillus sp., Lactobacillus sp., Saccharomyces sp., Streptomyces sp., 

Pseudomonas sp., Azospirillium sp., Azotobacter sp. and Rhizobium sp. at 1% showed 

the highest number, followed by the Dewata 43, Taruna, and Sret varieties, 

namely 180 respectively; 161.43;67.6; and 63.8 flowers per plant. This result is 

similar to the flower fall parameter, i.e. Pelita (13.4), Taruna (18.1), Sret (22.5), and 

Dewata 43 (23.1) (14) had the lowest flower fall, respectively. This showed that 

in terms of flower parameters, the Pelita chili variety, which is a hybrid variety, 

has the ability to produce lots of flowers and does not fall off easily. 

A large number of flowers is expected to produce a high quantity of fruit. 

Flower loss is one of the limiting factors for fruit formation and according to (35), 

chili flower loss can be caused by several factors such as low air humidity, 

dryness, shade, high air temperature, and lack of micro nutrients such as calcium, 

manganese, iron, or magnesium. The low content of magnesium, nitrogen, 

phosphorus, calcium and molebdenum and the high solubility of aluminum, iron 

and manganese are characteristics of ultisol soil. One effort to increase the 

productivity of ultisol soil is by providing non-chemical fertilizers as reported by 

(36), it can be seen that chili plants planted in ultisol soil with the addition of 30 

tons of manure per hectare give the best results in terms of the number of flowers 

per plant, which is around 29.97. flowers per plant compared to control plants. 

Apart from that, flower loss can also be minimized by using fertilizer containing 

potassium, as reported (37) with research results showing that the number of 

flowers that became fruit reached 49.67 flowers per plant in the treatment with 

the addition of 6 grams of potassium fertilizer per plant, compared to the control 

treatment. which only produces flowers into fruit around 34.03 flowers per plant. 

Providing non-chemical fertilizer in the form of POC fertilizer (banana 

peel, shallots, banana stems, egg shells) to cayenne pepper plants was reported 

to have a significant effect on flower number parameters at 35-DAC (38). The 

results of this research showed that the highest number of flowers occurred in 

the treatment with pineapple peel POC with a concentration of 2%, namely 7 

flowers per plant, followed by the 1 and 3% POC treatments with a total of 5 

flowers per plant, and the lowest results occurred in the control treatment with a 

total of 1 flowers per plant. This shows that the nutrient content contained in POC 

is able to support the growth and development of cayenne pepper plants. 
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Fruit 

Fruit is a development of the successful pollination process of a plant. 

According to (39), fruit formation and fruit filling with carbohydrates produced 

from the photosynthesis process are influenced by nutrient uptake and 

photosynthetic index in the leaves. Thus, there is a positive relationship between 

sunlight, quantity of photosynthate, and percentage of successful fruit formation 

(40). 

The number of fruit can be influenced by the application of fertilizer as a 

growth regulator, both chemical and non-chemical. The results of research (41) 

show that fertilization using chemical fertilizers actually has an effect in 

increasing the amount of fruit production, namely when P fertilizer is applied at 

a dose of 125 kg. 150 kg.Ha-1. However, in the aspect of fruit production, it can 

be seen that P fertilization at a dose of 150 kg.Ha-1 actually gives the best results, 

namely around 115 grams per plant compared to the two other of P-fertilizer 

concentrations. 

Still related to the effect of using chemical fertilizers on fruit quantity, the 

results of research (21) showed that the application of NPK fertilizer had the best 

effect on the number of fruit, i.e. 40.67 pieces per plant, whereas the control 

treatment only produced 24.10 pieces per plant. In the parameter of fruit weight 

per plant, NPK fertilizer showed the best results compared to other fertilizers, i.e. 

611.93 g per plant, while the control treatment produced the lowest number of 

fruit, i.e. around 378.14 g/plant. Furthermore, in the parameter of fruit weight 

per hectare, the best fruit weight was shown in the NPK fertilizer treatment, i.e. 

24.48 tons/ha, while the lowest yield was shown in the control treatment, i.e. 

around 15.13 tons/ha. 

The floating and non-floating NPK chemical fertilizer application system 

apparently had an influence on the growth of chili plants, namely the non-

floating NPK fertilizer treatment of 15 g per polybag gave the best results in fruit 

weight parameters, i.e. around 32.78 g per plant (42). The results of this research 

also showed that the treatment of floating NPK fertilizer of 5 g per polybag gave 

the lowest results in fruit weight parameters, i.e. around 11.93 g per plant. These 

results indicate that the floating system causes the media to become more humid 

so that the roots will find it more difficult to breathe due to low oxygen diffusion. 

 

The effect of non-chemical fertilizer on chili fruit production has also been 

widely reported, one of which is the results of research (25) which showed that 

the Dewata 43 hybrid variety chili plants treated with POMI foliar fertilizer 
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turned out to give the best results in the number of fruit planted category, i.e.  

reaching 400.3 fruit/plant, in the fruit weight category it reached 1066.7 g weight 

per plant and fruit weight per plot was 13.1 kg per plot. This result was the best 

result for Dewata 43 chili plants that were treated with foliar fertilizers such as 

X-ZO, Meroke Fitoflex, Bayfolan, and Meroke Flex-g. The use of foliar fertilizer 

and the like has recently become quite popular among farmers because it is not 

only environmentally friendly but also because of its effectiveness in stimulating 

plant growth, although repeated applications are required to get optimal results 

(43). 

The effect of applying non-chemical bokashi fertilizer on the fresh weight 

of chili fruit apparently showed that applying bokashi fertilizer with the rule of 

1.0 kg bokashi/10 kg soil can result in the best fresh fruit weight, i.e. around 638 

grams per plant, followed by the treatment of giving 1.4 kg bokashi /10 kg of soil 

with a yield of around 632 grams per plant, while the control treatment gave the 

lowest yield, namely around 380 grams per plant (44). This showed the specific 

needs of chili plants for nutrient content to support their growth and 

development. Apart from that, the effect of non-chemical fertilizer application on 

chili fruit production was also reported by (12) and the results of the study 

showed that the highest fresh weight of fruit per large chili plant was achieved 

when large chili plants were given 5 mL.L-1 of biological fertilizer, compared to 

treatment 10 and 15 mL.L-1. However, the parameter of fresh weight (g) of fruit 

was not significantly different between the three treatments given, with the 

highest results achieved when treated with 5 mL.L-1 of biological fertilizer. 

Different things were reported by (13) that the Shandar variety of chilies 

planted in the lowlands of Pakistan showed that the treatment of giving a 

mixture of manure and organic fertilizer of 75% which was added with chemical 

fertilizer of 25% gave the highest number of fruit per plant (19.33 fruit per plant) 

compared to that given 100% manure (10.00 pieces per plant). Furthermore, in 

the fruit weight parameters in this study, it was seen that the fresh fruit weight 

and dry weight of the Shandar variety of chilies showed the best results, i.e. 

around 30.33 grams and 8.41 grams respectively in plants treated with a 

combination of 25% chemical fertilizer and the rest was a mixture. worm 

compost, cow dung, and vermi-tea. 

Vermi-tea is another product from worm compost which contains lots of 

nitrogen, phosphorus, micronutrients, hormones and other substances. Vermi-

tea also contains roundworm enzymes which are useful for increasing plant 

growth and resistance to pests and diseases (45). Vermi-tea was also reported to 

have a good impact on plant vigor and increase crop yields (46). 
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Root 

Roots are one of the main organs in plants which are important in the 

process of absorbing water, mineral nutrients and important substances that will 

be used in plant growth and development. Optimal root growth will support 

plant growth and development, whereas abnormal root growth will also inhibit 

plant growth (47). The results of research (31) showed that the largest root 

volume of chili plants planted in peat soil with the addition of organic chicken 

manure with the formula 1000 g per polybag showed a value of 32.13 mL. The 

second to smallest root volume was obtained when chili plants were planted with 

the addition of chicken manure respectively at 750 g per polybag, 500 g per 

polybag, 250 g per polybag, and without the addition of chicken manure. This 

shows that chicken manure contains active compounds that can stimulate the 

growth of chilies in peat soil in terms of plant root volume. Based on (48), chicken 

manure can improve the physical, chemical and biological properties of soil so 

that the soil structure becomes better. This situation will then make the roots 

healthier and able to carry out their proper role because the soil conditions 

become more crumbly and loose. 

The wet weight and dry weight of roots in cayenne pepper treated with 

the addition of solid or liquid organic fertilizer turned out to show that the 

control treatment gave the best results, i.e. 7.40 g per plant and 4.29 g per plant 

with the addition of solid organic fertilizer, respectively, and 7.40 g per plant and 

4.50 g per plant respectively when adding liquid organic fertilizer (49). This is 

likely due to the specific needs of the chili plants in this study for nutrients 

because before applying organic fertilizer, both solid and liquid, the planting 

medium had been treated with basic fertilization using Mutiara NPK fertilizer 

(16:16:16) as much as 13,125 g per polybag at 7-HST. . 

In terms of root length parameters, the treatment with the addition of 10 

mL.L-1 of golden snail POC resulted in the best average increase in root length at 

28 DAC i.e. around 2.6 cm, followed by the treatment with the addition of 30 

mL.L-1 golden snail POC and 20 mL.L-1 water is in length of 2.1 cm and 1.9 cm 

respectively. The control treatment showed the lowest average increase in root 

length, i.e. around 1.5 cm (50). This shows that the need for nutrients, especially 

those contained in the POC of golden snails, is specific for cayenne pepper plants. 

According to (51), it turned out that golden snails contain a number of organic 

elements such as nitrogen, phosphorus and potassium which are good for plant 

growth. Furthermore, the length of fermentation also influenced the levels of 

organic elements in the POC of golden snails, namely the fermentation time of 4 

weeks showed the best results for nitrogen and potassium levels, the 
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fermentation time of 2 weeks showed the best results of phosphate levels and 

carbon-nitrogen ratio, while the fermentation time of 3 weeks showed the best C-

organic content results (52). 

Wet weight and dry weight of the plant 

Plant wet weight can reflect the process of absorption of water and 

nutrients from the soil by plants (53). Providing rice straw bokashi fertilizer to 

hybrid chili plants planted in peat soil apparently did not have a significant effect 

on wet weight and this is likely due to the high organic C content in peat soil and 

rice straw bokashi fertilizer, which slows down the soil decomposition process 

which ultimately results in excess plants. water and become damp (54). Chili 

plants treated with NPK chemical fertilizer gave the best results in terms of plant 

wet weight parameters, i.e. around 336.3 grams per plant, followed by treatment 

with the addition of POC from Kepok banana waste of 300 mL per polybag, 

namely around 119.63 grams per plant (55). This showed that POC from Kepok 

banana waste may not be able to provide nutrients for chili plants, especially 

nitrogen and potassium, because chili plants require 31% sodium and 40% 

potassium to support their growth and development (56). 

In contrast, measuring plant dry weight as an indicator of growth and 

development is preferred by experts because the results more accurately reflect 

the accumulation of organic compounds formed (53). The dry weight of chili 

plants planted in peatland with the addition of chicken manure in various 

concentrations turned out to provide significant results. The largest dry weight 

was obtained when chili plants were treated with the addition of 1000 grams of 

chicken manure/polybag, followed by successive treatments with the addition 

of chicken manure/polybags of 750 grams, 500 grams, 250 grams, and the 

smallest dry weight results were obtained in chili plants treated as a control (31). 

The influence of the large concentration of bokashi fertilizer also had a significant 

effect on the dry weight of hybrid chili plants, i.e. the best results were achieved 

by applying bokashi fertilizer at a rate of 600 grams/polybag and the lowest dry 

weight results were obtained by chili plants treated as controls (54). 

Nutrient levels 

Nutrient levels absorbed by plants as a result of certain treatments reflect 

the nutrients absorbed and processed by plants (57) 58). Several studies related 

to this have been reported, especially on chili plants. The results of research (41) 

showed that the nutrient levels of N, P, and K in "Laris" variety chili plants 

showed variations in yield, i.e. the highest N levels were seen in plants treated 

with SP-36 (36% P2O5) fertilizer of 100 kg.Ha- 1, while the highest P levels were 
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found in plants added with NPK fertilizer of 150 kg.Ha-1, and the highest K levels 

were seen in plants added with NPK fertilizer of 125 kg.Ha-1 (41). 

Research on the analysis of nutrient levels contained in cayenne pepper 

plants planted in ultisol soil and treated with chemical fertilizers and zeolite 

showed that the highest levels of nitrogen in the roots are achieved when cayenne 

pepper plants are added with 0.423 g urea per polybag, 0.045 g phosphate per 

polybag, 0.258 KCl. g per polybag, and zeolite 10.5 g per polybag, and the lowest 

yield occurred in control plants and when cayenne pepper plants were treated 

with the addition of 0.21 g urea per polybag, 0.021 g phosphate per polybag and 

0.021 g KCl per polybag without addition zeolite. This shows that cayenne 

pepper plants require the nutrients nitrogen, phosphate, potassium, aluminum 

and barium, the availability of which is very limited in ultisol soil (59). 

The effect of a combination of chemical and non-chemical fertilizers on 

nitrogen uptake in cayenne pepper plants shows that the treatment of 1 part POC 

plus ¾ NPK fertilizer gave the best nitrogen uptake results, namely around 9.95% 

and the lowest results were achieved in the control treatment. The best 

phosphorus uptake in this study was achieved when chili plants were treated 

with 1 part POC plus ¾ NPK fertilizer, i.e. 15.61%, followed by treatment with 1 

part NPK fertilizer, namely 14.57% and the control treatment gave the lowest 

results. In terms of potassium uptake parameters, the best treatment was 4.05 g, 

followed by 1 part NPK treatment, which was 3.75 g, while the control treatment 

gave the lowest results (58). 

Stomata 

Stomatal conductivity is the ability of stomata to exchange gases in leaves. 

The exchange of CO2, O2, and H2O and other gases is influenced by the opening 

and closing of stomata, the CO2 concentration in the atmosphere, the CO2 

concentration on the leaf surface, and the CO2 concentration in the chloroplasts. 

The more stomata are open, the greater the possibility of gas exchange (60). In 

research (13) regarding the effect of giving several types of fertilizer, cow dung, 

worm compost, vermi-tea, and chemical fertilizer on stomatal conductivity, it 

showed that the combination treatment had a concentration of 25% chemical 

fertilizer, 25% worm compost, 25% cow dung, and vermi-tea 25% apparently 

produced the highest stomatal conductivity, i.e. 76.00 mmol m-².s-1 compared to 

several other treatments. Furthermore, the lowest stomatal conductivity was 

obtained when 100% cow dung fertilizer was given, namely only producing a 

stomatal conductivity of 63.66 m-².s-1. 
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Large red chili plants that were treated with 4500 Hz sound exposure and 

POC of 2.25 mL.L-1 of water turned out to give the best results on the parameter 

of stomata opening area, i.e. around 264.87 µm2, followed by the treatment of 

3.25 mL.L-1, 3.75 mL of POC. .L-1, and 2.75 mL.L-1 with stomatal opening areas of 

255.15 µm2, 160.38 µm2, and 143.37 µm2 respectively (61). The results of this 

research showed that the combination of fertilizer and physical signals in the 

form of sound can have a positive impact on the area of stomata opening. Thus, 

the combination of these two treatments has been proven to increase the growth 

of large red chili plants which in turn can increase their productivity. 

The element silica is also an important element for the growth of chili 

plants, but this element is rarely contained in commercial fertilizers or non-

chemical fertilizers. One way to add silica elements to the soil is by applying 

nanosilica fertilizer and research related to this has been reported on green cakra 

green cayenne pepper varieties (62). The results of this research showed that the 

best stomata width and length were achieved when green cakra variety cayenne 

pepper plants were treated with 7.5 mL of nanosilica fertilizer per L of water, i.e. 

21.74 µm and 33.42 µm respectively. The lowest results for stomata width and 

length occurred in the control treatment, i.e. 17.91 µm and 30.10 µm respectively. 

This showed that it is scientifically proven that the addition of nanosilica fertilizer 

can affect the growth of the green chakra variety of cayenne pepper plants. 

Non-chemical fertilizer in the form of vegetable fern leaf extract 

apparently has an influence on the average stomata density and stomatal index 

of cayenne pepper plants. The 15% vegetable fern leaf extract treatment gave the 

best results in these two parameters, i.e. 0.52 and 0.29 respectively, with the 

control treatment giving the lowest results in these two parameters. This showed 

that administration of vegetable fern leaf extract can increase the number of 

epidermal cells and stomata, resulting in greater stomatal density and index 

which will ultimately increase the growth and development of cayenne pepper 

plants. 

Total chlorophyll content 

Chlorophyll is known as one of the dyes in plants which plays a role in the 

photosynthesis process (63). Optimal photosynthesis is supported by many 

factors, one of which is chlorophyll content. The more chlorophyll, the more 

optimal the photosynthesis process will occur so that plant growth will occur 

well. 

The results of research (13) regarding the effect of giving several types of 

fertilizer, i.e. cow dung, worm compost, vermi-tea, and chemical fertilizer on the 

total chlorophyll content of chili plants, showed that giving a combination of 
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fertilizer concentrations, namely 25% chemical fertilizer, 25% worm compost, 

manure beef 25%, vermi-tea 25% showed the best results on the total chlorophyll 

content parameters found, i.e. 4.24 mg.g-1 fwt. Furthermore, the lowest total 

chlorophyll content was shown in the treatment of 100% cow dung worm 

compost which only showed a total chlorophyll content of 2.43 mg.g-1 fwt. This 

showed that the application of a combination of fertilizers can support optimal 

growth of chili plants which can be proven by the total amount of chlorophyll 

content which is correlated with the photosynthesis process. 

The effect of a combination of chemical and non-chemical fertilizers on 

chlorophyll content was also reported by (16). The results of this research showed 

that the application of several types of fertilizer such as manure, humic acid, 

compost fertilizer and NPK chemical fertilizer had a significant effect on the total 

chlorophyll content of chili plants. In this study, treatment with a combination of 

50% NPK fertilizer concentration and 250 g of humic acid produced the highest 

total chlorophyll content, i.e. 37.06 mg L-1, while the lowest total chlorophyll 

content was shown by applying 1 kg of manure which only produced a total 

chlorophyll of 32.89 mg.L-1.  

CONCLUSION 

Providing chemical and or non-chemical fertilizers in general can affect 

the growth and development of various types of chili plants. With certain doses, 

the use of chemical andor non-chemical fertilizers can affect several aspects of 

the morphology and physiology of chili plants, for example plant height, number 

of leaves, flowers, fruit, levels of organic elements, stomata and chlorophyll in 

chili plants. By choosing the right type of fertilizer, it is hoped that it can support 

optimal growth and development of chili plants so that the need for chilies can 

be met. 

ACKNOWLEDGEMENT 

The author would like to thank all people involved from the writing 

process to the publication stage of this review article. 

 

References 

1.  Badan Pusat Statistik. Rata-Rata Konsumsi per Kapita Seminggu 
Beberapa Macam Bahan Makanan Penting, 2007-2023. 2023.  

 

2.  Badan Pusat Statistik. Produksi Tanaman Sayuran [Internet]. Badan Pusat 



Pangestu, Marta, Eskundari, Hanik, Purwanto 
 

836 
 

Statistik. 2023. p. 23. Available from: 
https://www.bps.go.id/indicator/55/61/1/produksi-tanaman-
sayuran.html 

 

3.  Fathin SL, Purbajanti ED, Fuskhah E. Pertumbuhan dan hasil Kailan 
(Brassica oleracea var. Alboglabra) pada berbagai dosis pupuk kambing 
dan frekuensi pemupukan Nitrogen. J Pertan Trop. 2019;6(3):438–47.  

 

4.  Syamsiyah J, Herdiyansyah G, Hartati S, Suntoro S, Widijanto H, Larasati 
I, et al. Pengaruh Substitusi Pupuk Kimia Dengan Pupuk Organik 
Terhadap Sifat Kimia Dan Produktivitas Jagung Di Alfisol Jumantono. J 
Tanah dan Sumberd Lahan. 2023;10(1):57–64.  

 

5.  Liu J, Shu A, Song W, Shi W, Li M, Zhang W, et al. Long-term organic 
fertilizer substitution increases rice yield by improving soil properties 
and regulating soil bacteria. Geoderma [Internet]. 2021;404(May):115287. 
Available from: https://doi.org/10.1016/j.geoderma.2021.115287 

 

6.  Yousuf M, Brahma S, Kamal M, Akter S, Chowdhury M. Effect of 
nitrogen, phosphorus, potassium, and sulphur on the growth and seed 
yield of coriander (Coriandrum sativum L.). Bangladesh J Agric Res. 
2014;39(2):303–9.  

 

7.  Raksun A, Japa L, Mertha IG. Aplikasi Pupuk Organik dan NPK untuk 
Meningkatkan Pertumbuhan Vegetatif Melon (Cucumis melo L.). J Biol 
Trop. 2019;19(1):19–24.  

 

8.  Sitorus UKP, Siagian B, Rahmawati N. Respons Pertumbuhan Bibit Kakao 
(Theobroma Cacao L.) terhadap Pemberian Abu Boiler dan Pupuk Urea 
pada Media Pembibitan. J Agroekoteknologi. 2014;2(3):1021–9.  

 

9.  Marantika M, Hiariej A, Sahertian DE. Kerapatan dan Distribusi Stomata 
Daun Spesies Mangrove di Desa Negeri Lama Kota Ambon. J Ilmu Alam 
dan Lingkung [Internet]. 2021;12(1):1–6. Available from: 
http://journal.unhas.ac.id 

 



International Journal of Education and Life Sciences  (IJELS)                            
Vol.2, No.7. 2024: 821-842 

                                                                                           

  837 
 

10.  Anshar M, Tohari T, Sunarminto BH, Sulistyaningsih E. Tanggap 
Fisiologi dan Hasil Bawang Merah (Allium cepa L. Kelompok 
Aggregatum) terhadap Lengas Tanah dan Ketinggian Tempat Berbeda. 
Biota : Jurnal Ilmiah Ilmu-Ilmu Hayati. 2013. p. 1–10.  

 

11.  Lv C, Huang Y, Sun W, Yu L, Zhu J. Response of rice yield and yield 
components to elevated [CO2]: A synthesis of updated data from FACE 
experiments. Eur J Agron [Internet]. 2020;112(July 2019):125961. Available 
from: https://doi.org/10.1016/j.eja.2019.125961 

 

12.  Wahyuningratri A, Aini N, Heddy S. Pengaruh Konsentrasi Dan 
Frekuensi Pemberian Pupuk Hayati Terhadap Pertumbuhan dan Hasil 
Cabai Besar (Capsicum annuum L.). J Produksi Tanam. 2017;5(1):84–91.  

 

13.  Aslam Z, Ahmad A, Bashir S, Hussain S, Bellitürk K, Ahmad JN, et al. 
Effect of Integrated Nutrient Management Practices on Physiological, 
Morphological and Yield Parameters of Chilli (Capsicum Annum L.). 
Pakistan J Bot. 2022;54(6):2143–50.  

 

14.  Jaya IKD, Sudika IW, Windarningsih M, Isnaini M. Organic foliar 
fertilizer to improve yield of cayenne pepper (Capsicum frutescens L.) 
grown off-season. E3S Web Conf. 2021;306:1–7.  

 

15.  Ammurabi SD, Anas I, Nugroho B. Substitusi Sebagian Pupuk Kimia 
dengan Pupuk Organik Hayati pada Jagung (Zea mays). J Ilmu Tanah 
dan Lingkung. 2020;22(1):10–5.  

 

16.  Ali U, Ashfaq M, Shafiq M, Ali M, Shaheen S, Mubashar B, et al. Effects of 
Organic and Chemical Fertilizers on Growth and Yield Atributes of Chili 
(Capsicum annuum L.). Int J Biol Biotech. 2020;17(4):731–8.  

 

17.  Rogelio RM. Alternative Growth Enhancers for Corn Production: Efficacy 
of Vermitea on Sweet Corn (Z. Saccharatasturt) Production. Int J Adv Eng 
Manag Res [Internet]. 2017;2(3):552–67. Available from: 
www.ijaemr.comwww.ijaemr.com 

 



Pangestu, Marta, Eskundari, Hanik, Purwanto 
 

838 
 

18.  Mae Z. Dela Cerna G, C. Radores L. Response of Cucumber (Cucumis 
sativus L.) Plants to Vermi Tea as Organic Fertilizer Supplementation. 
Asian J Adv Agric Res. 2022;18(1):22–9.  

 

19.  Tamimi A, Sumardi H, Hendrawan Y. Pengaruh Penambahan Sukrosa 
dan Urea terhadap Karakteristik Nata de Soya Asam Jeruk Nipis. 
2015;3(1):1–10.  

 

20.  Amalia W, Hayati N, Kusrinah K. Perbandingan Pemberian Variasi 
Konsentrasi Pupuk dari Limbah Cair Tahu terhadap Pertumbuhan 
Tanaman Cabai Rawit (Capsicum frutescens L.). Al-Hayat J Biol Appl 
Biol. 2018;1(1):18.  

 

21.  Arthanawa IGN, Astika IN, Darmawan IK, Semara DP, Situmeang YP, 
Sudita IDN. The Effects of Organic and Inorganic Fertilizers on Red Chili 
Plants. 2022;06(01).  

 

22.  Pata’dungan AM. Respon Tanaman Cabai Rawit Putih (Capsicum 
frutescens L) Terhadap Pemberian POC Cacing Tanah. AgroSainT 
[Internet]. 2021;12:119–24. Available from: 
http://journals.ukitoraja.ac.id/index.php/agro/article/view/1524 

 

23.  Lokha J, Purnomo D, Sudarmanto B, Irianto VT. Peranan Pupuk Organik 
Kascing Untuk Mendukung Program KRPL Di KWT Melati Kelurahan 
Bandungrejosari Kecamatan Sukun Kota Malang. AgriHumanis J Agric 
Hum Resour Dev Stud. 2021;2(1):47–54.  

 

24.  Nurdiana D, Maesyaroh SS, Karmilah M. Pengaruh Pemberian Pupuk 
Kascing dan Pupuk Organik Cair Kascing terhadap Pertumbuhan dan 
Hasil Bawang Merah (Allium ascalonicum L.). Jagros  J Agroteknologi 
dan Sains (Journal Agrotechnology Sci. 2020;4(1):160.  

 

25.  Umami K, I Komang Damar Jaya, Dwi Ratna Anugrahwati. Pengaruh 
Pupuk Daun Terhadap Pertumbuhan Dan Hasil Tanaman Cabai Rawit 
Varietas Dewata 43 Yang Ditanam Di Luar Musim. J Ilm Mhs 
Agrokomplek. 2022;1(2):148–54.  



International Journal of Education and Life Sciences  (IJELS)                            
Vol.2, No.7. 2024: 821-842 

                                                                                           

  839 
 

 

26.  Muliati F, Ete A, Bahrudin B. Pertumbuhan dan Hasil Tanam Cabai Rawit 
(Capsicum frustescens L.) yang Diberi Berbagai Pupuk Organik dan Jenis 
Mulsa. e-J Agrotekbis. 2017;5(4):449–57.  

 

27.  Rinaldi A, Ridwan R, Tang M. Analisis Kandungan Pupuk Bokashi Dari 
Limbah Ampas Teh Dan Kotoran Sapi. Saintis. 2021;2(1):5–13.  

 

28.  Dibia IN, Dana MD, Trigunasih MD, Kusumawati T, Sumarniasih MD. 
Pembuatan Kompos Bokashi dari Limbah Pertanian dengan 
Menggunakan Aktivator EM4 di Desa Megati Tabanan. Bul Udayana 
Mengabdi [Internet]. 2019;9(1):8. Available from: 
https://ojs.unud.ac.id/index.php/jum/article/view/1958 

 

29.  Nurjannah I., Santoso E, Anggorowati D. Pengaruh Beberapa Jenis Pupuk 
Kandang terhadap Pertumbuhan dan Hasil Tanaman Cabai Merah pada 
Tanah Gambut. J Sains Pertan Equator. 2012;1(1).  

 

30.  Intara YI, A. Sapei, Erizal, N. Sembiring, M. H. B. Djoefrie. Mempelajari 
Pengaruh Pengolahan Tanah dan Cara Pemberian Air terhadap 
Pertumbuhan Tanaman Cabai (Capsicum annuum L). J Embryo. 
2019;8(1):32–9.  

 

31.  Simanungkalit E, Sulistyowati H, Santoso E. Pengaruh Dosis Pupuk 
Kandang Kotoran Ayam terhadap Pertumbuhan dan Hasil Cabai Rawit 
di Tanah Gambut. J Sains Pertan Equator. 2012;1(1):1–8.  

 

32.  Santi LP. Pengaruh Asam Humat terhadap Pertumbuhan Bibit Kakao 
(Theobroma cacao) dan Populasi Mikroorganisme di dalam Tanah Humic 
Dystrudept. J Tanah dan Iklim (Indonesian Soil Clim Journal) [Internet]. 
2016;40(2):87–94. Available from:  

http://ejurnal.litbang.pertanian.go.id/index.php/jti/article/view/5542 

33.  Pramana A, Heriko W. Perbandingan Kandungan Hara Limbah Tahu 
Dan Limbah Tahu Plus Buah Maja Sebagai Pupuk Organik Cair (POC). 
Juatika [Internet]. 2020;2(2):119–27. Available from: 
https://ejournal.uniks.ac.id 



Pangestu, Marta, Eskundari, Hanik, Purwanto 
 

840 
 

34.  Palupi E, Syafrizal S, Hariani N. Studi Morfologi Polen Tanaman 
Pekarangan di Perumahan Gn. Dubbs Balikpapan. Bioprospek [Internet]. 
2018;13(2):16–21. Available from: 
https://fmipa.unmul.ac.id/jurnal/index/Bioprospek 

35.  Rohmawati I, Hastuti D, . P. Pengaruh Pemberian Berbagai Konsentrasi 
Gibberellic Acid dan Jenis Varietas terhadap Pertumbuhan dan Hasil 
Tanaman Cabai Rawit (Capsicum frutescens L.). J Agroekoteknologi. 
2018;10(2):19–31.  

36.  Lawalatta IJ, Matulessy F, Hehanussa ML. Upaya Mempertahankan 
Bunga dan Fruit Set Tanaman Cabai (Capsicum annum L.) pada Lahan 
Ultisol melalui Pemberian Lumpur Laut dan Pupuk Kandang. J Budid 
Pertan. 2017;13(2):74–7.  

37.  Sari GLM., Pertami RRD., Eliyatiningsih E. AAplikasi Pupuk Kalium 
terhadap Pertumbuhan dan Produksi Tanaman Cabai Merah Besar 
(Capsicum annuum L.). Agropross  Natl Conf Proc Agric. 2022;221–33.  

38.  Pratiwi NLGL, Sari NKY, Lestari NKD. Pengaruh Pemberian Pupuk 
Organik Cair (POC) terhadap Pertumbuhan Vegetatif dan Generatif 
Tanaman Cabai Rawit (Capsicum frutescens L.). J Media Sains. 
2021;5(1):24–8.  

39.  Lukmana M, Rahmawati L, Iswahyudi H, Abdillah MH. Pertumbuhan 
dan Hasil Tanaman Cabai Besar ( Capsicum annum L .) Pada Tanah 
Mineral Rawa dengan Perlakuan Sekam Padi Growth and Production of 
Big Chili Plants ( Capsicum annum L .) In Swamp Mineral Soil with Rice 
Husk Treatment. 2023;19:1–8.  

40.  Zannah H, Zahroh S, R E, Sudarti, Trapsilo P. Peran Cahaya Matahari 
dalam Proses Fotosintesis Tumbuhan. Cermin J Penelit. 2023;7(1):204–14.  

41.  Agustin W, Ilyas S, Budi S, Anas I, Suwarno F. Inokulasi Fungi Mikoriza 
Arbuskula (FMA) dan pemupukan P untuk meningkatkan hasil dan 
mutu benih cabai (Capsicum annuum L.). J Agron Indones (Indonesian J 
…. 2010;38(3):218–24.  

42.  Susilawati S, Ammar M, Irmawati I, Harun MU, Sodikin E, Ichwan B. 
Pertumbuhan dan Frekuensi Panen Tanaman Cabai Merah pada Kondisi 
Suboptimal secara Terapung. J Ilmu-Ilmu Pertan Indones. 2022;24(2):126–
31.  

43.  Ulva DA, Supriyono S, Pardono P. Efektivitas Pupuk Daun terhadap 
Pertumbuhan dan Hasil Kedelai pada Sistem Tanpa Olah Tanah. 
Agrosains J Penelit Agron. 2019;21(2):29.  

44.  Raksun A, Mertha I. Pengaruh Bokashi terhadap Produksi Cabai Rawit 
(Capsicum annuum). J Biol Trop. 2017;17(2).  



International Journal of Education and Life Sciences  (IJELS)                            
Vol.2, No.7. 2024: 821-842 

                                                                                           

  841 
 

45.  Singh RP, Embrandiri A, Ibrahim MH, Esa N. Management of Biomass 
Residues Generated from Palm Oil Mill: Vermicomposting a Sustainable 
Option. Resour Conserv Recycl [Internet]. 2011;55(4):423–34. Available 
from: https://jurnal.umk.ac.id/index.php/mjagrotek 

46.  Adhikary S. Vermicompost, the Story of Organic Gold: A Review. Agric 
Sci [Internet]. 2012;3(7). Available from: https://doi.org/10.1007/s40093-
017-0191-
5%0Ahttp://www.ripublication.com%0Ahttps://doi.org/10.1080/12298
093.2020.1723388 

47.  Prakoso T, Alpandari H, Hendro H, Sridjono H. Respon Pemberian Unsur 
Hara Makro Essensial terhadap Pertumbuhan Tanaman Jagung (Zea 
mays). Muria J Agroteknologi [Internet]. 2022;1(1):8–13. Available from: 
https://jurnal.umk.ac.id/index.php/mjagrotek 

48.  Marlina N, Aminah, Rosmiah, Setel R. Aplikasi Pupuk Kandang Kotoran 
Ayam pada Tanaman Kacang Tanah (Arachis Hypogeae L.). Biosaintifika 
J Biol Biol Educ. 2015;7(2):136–41.  

49.  Wahyuna W, Nurhayati N, Marliah A. Pengaruh Jenis Pupuk Organik 
Padat dan Konsentrasi Pupuk Organik Cair terhadap Pertumbuhan dan 
Hasil Tanaman Cabai Rawit (Capsicum frutescens L.). J Ilm Mhs Pertan. 
2021;6(4):907–11.  

50.  Saputra Y., Muryanto S, Lestariana D. Pengaruh Konsentrasi Pupuk 
Organik Cair (POC) Berbasis Telur Keong Mas terhadap Pertumbuhan 
Cabai Rawit (Capsicum frutescens L.). AGROTECH Res J. 2022;3(2):21–4.  

51.  Sulfianti S, Berlian M, Priyantono E. Efektivitas Pupuk Organik Cair 
Keong Mas pada Pertumbuhan dan Hasil Tanaman Padi. J Agrotech. 
2018;8(2):56–61.  

52.  Sumarlin S, Alimuddin S, Nuhung E, Ashar JR. Kandungan Hara Pupuk 
Organik Cair dari Keong Emas dengan Interval Fermentasi yang Berbeda. 
AGrotekMAS J Indones J Ilmu Peranian. 2020;1(1):16–23.  

53.  Kusumaningrum I, Hastuti R., Haryanti S. Pengaruh Perasan Sargassum 
crassifolium dengan Konsentrasi yang Berbeda terhadap Pertumbuhan 
Tanaman Kedelai (Glycine max (L) Merill). Bul Anat dan Fisiol. 
2017;15(2):12–8.  

54.  Merdekawati A, Linda R, Mukarlina M. Pertumbuhan Cabai ( Capsicum 
annuum L.) dengan Pemberian Gigaspora margarita dan Bokashi Jerami 
Padi pada Tanah Gambut. J Protobiont. 2014;3(3):63–8.  

55.  Karim H, Suryani A., Yusuf Y, Fatah NA. Pertumbuhan Tanaman Cabai 
Rawit (Capsicum frutescens L.) terhadap Pemberian Pupuk Organik Cair 
Limbah Pisang Kepok. Indones J Fundam Sci. 2019;5(2):89.  



Pangestu, Marta, Eskundari, Hanik, Purwanto 
 

842 
 

56.  Golcz A, Kujawski P, Markiewicz B. Yielding of Red Pepper (Capsicum 
annuum l.) under the Influence of Varied Potassium Fertilization. Acta Sci 
Pol, Hortorum Cultus. 2012;11(4):3–15.  

57.  Lyu H, Li Y, Wang Y, Wang P, Shang Y, Yang X, et al. Drive soil nitrogen 
transformation and improve crop nitrogen absorption and utilization - a 
review of green manure applications. Front Plant Sci. 2023;14(January):1–
15.  

58.  Solihin E, Sudirja R, Damayani M, Kamaludin NN. The Relationship 
between N, P, and K Uptake of Chili Plants to Their Residues in Soil 
Treated by Liquid Organic Fertilizers and NPK. Agrikultura. 
2018;29(2):105.  

59.  Fitriatin BN, Yuniarti A, Turmuktini T, Ruswandi FK. The Effect of 
Phosphate Solubilizing microbe Producing Growth Regulators on Soil 
Phosphate, Growth and Yield of Maize and Fertilizer Efficiency on 
Ultisol. Eurasian J Soil Sci. 2014;3(2):101.  

60.  Sholikhah U, Munandar D., Pradana A. Karakter Fisiologis Klon Kopi 
Robusta BP 358 pada Jenis Penaung yang Berbeda. Agrovigor. 2015;8(1).  

61.  Rahma IN, Ratnawati R. Produktivitas dan Luas Stomata Cabai Besar 
Dipengaruhi Variasi Konsentrasi Pupuk Organik dengan Pemaparan 

Suara. Kingdom (The J Biol Stud. 2018;7(7):507–21.  

62.  Clarah S, Budihastuti R, Darmanti S. Pengaruh Pupuk Nanosilika terhdap 
Pertumbuhan, Ukuran Stomata, dan Kandungan Klorofil Cabai Rawit 
(Capsicum frutescens Linn) Varietas Cakra Hijau. J Biol. 2017;6(2):26–33.  

63.  Li R, Guo P, Baum M, Grando S, Ceccarelli S. Evaluation of Chlorophyll 
Content and Fluorescence Parameters as Indicators. Agric Sci China. 
2006;5(October):751–7.  

 

 


