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ABSTRACT:  

Cayenne pepper (Capsicum frutescens L.) is a horticultural crop commodity that has high 

economic value. So, it requires innovations to increase cayenne pepper production, especially 

due to the need for more quality land, such as dry land in Wamena. The innovation in question 

includes using biological microorganisms that positively impact plants and the environment, 

such as arbuscular mycorrhizal fungi (CMA). For this reason, this research aims to analyze the 

effectiveness of mycorrhizal biological fertilizer in increasing the productivity of local 

Wamena cayenne pepper plants. The research was conducted from June to September 2023 

using a completely randomized design method with 1 factor, namely the dose of mycorrhizal 

fertilizer (20 g, 50 g, 80 g, and 120 g), repeated six times. Next, the observation data obtained 

was analyzed using ANOVA, which continued with the DMRT test at a 5% level. The results 

of the research showed that mycorrhizal treatment had a good impact on increasing the 

productivity of cayenne pepper plants, seen from plant growth indicators such as plant height, 

stem diameter, and number of leaves, as well as plant yield indicators seen from the number of 

fruit per plant, fresh weight of fruit per plant, and also fresh weight. Furthermore, plant dryness 

is supported by plant physiological processes such as total plant chlorophyll content. The dose 

of mycorrhizal fertilizer that is effective in increasing the productivity of cayenne pepper plants 

is a dose of 120 g per plant (P4). 

 

  

 

I. INTRODUCTION 

Cayenne pepper (Capsicum frutescens L.) is a 

horticultural crop commodity that has high economic value. 

Indonesian people are one of the largest consumers of chilies 

in the world. Chilies are one of the important products in 

Indonesian food, and chilies can even influence the rate of 

inflation. Therefore, domestic availability of cayenne pepper 

must continue to be met (Pratiwi et al., 2022). Cayenne pepper 

is widely used as a kitchen spice, the main ingredient in the 

sauce industry, chili powder industry, instant noodle industry, 

and even the pharmaceutical industry (Rochmana & 

Ngadiani, 2020). Cayenne pepper is also known to contain 

essential oils which give it a spicy taste and is very popular 

with Indonesian people. On the other hand, cayenne pepper 

also has the opportunity to become an export commodity and 

http://www.jchr.org/


 

 
 

 

110 
 

Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2023) 13(5), 109-118 | ISSN:2251-6727 

can increase the income of local farmers in Wamena. The need 

for chilies increases every year in line with the increase in 

population and the development of industries that require raw 

materials for cayenne peppers. The need for cayenne pepper 

continues to increase, as data from the Central Statistics 

Agency (BPS) recorded, production of cayenne pepper in 

Indonesia will be 1.55 million tons in 2022. This number is an 

increase of 11.5% compared to the previous year which was 

1.39 million tons. Papua is one of the suppliers of cayenne 

pepper with a production of 4,335 tonnes, with the amount of 

cayenne pepper consumption in Indonesia reaching 569,650 

tonnes in 2022, this figure has increased by 7.86% or 41,510 

tonnes compared to 2021 and is the highest amount of 

cayenne pepper consumption in the period of time. Last 5 

years (BPS, 2023). This means that demand for cayenne 

pepper is increasing. So it requires new innovations to 

increase cayenne pepper production, especially due to the lack 

of quality land such as dry land in Wamena. Cayenne pepper 

is an important vegetable crop consumed by most people. 

Cayenne pepper production is also influenced by the type of 

variety and low adaptability to growing in different 

environments (Kamila et al., 2023). 

The low productivity of cayenne pepper is influenced by 

several problems which are influenced by environmental 

factors, attacks by pest organisms, genetics, low soil fertility, 

and the cultivation techniques used. High productivity of chili 

plants is one of the goals of developing chili cultivation 

(Pratiwi et al., 2022). Increasing the productivity of cayenne 

pepper plants is carried out to meet increasing consumer 

demand by making land use more efficient. Apart from that, 

the low production of cayenne pepper in Wamena is caused 

by decreasing soil fertility due to farmers' land being 

classified as marginal, namely dry and sandy loam which 

cannot be avoided and land management that does not pay 

attention to sustainability aspects. Therefore, efforts are 

needed to improve land management that can support the 

sustainability of crop production. One effort that can be made 

is the use of soil microorganism inoculum (Herawati et al., 

2021). 

One cultivation technique that can influence the growth 

and development of cayenne pepper plants is by involving 

plant growth-promoting microorganisms such as root fungi or 

known as Mycorrhiza which are currently widely marketed. 

The use of soil microorganisms, also known as biological 

fertilizer, functions to add certain nutrients or facilitate the 

availability of nutrients in the soil for plants (Herawati et al., 

2021). Nutrient provision takes place through symbiotic or 

non-symbiotic relationships. One of the biofertilizers that is 

widely used is Arbuscular Mycorrhiza which forms a 

symbiotic association with plant roots and functions to help 

absorb P by plants. 

Mycorrhiza helps plants absorb water and certain 

nutrients in the soil which plants use in metabolic processes 

in their bodies. Furthermore, the results of plant metabolism 

are used by mycorrhiza as a source of nutrients (Puspitasari & 

Indradewa, 2018). Arbuscular mycorrhizal fungi have a 

positive impact on plant growth by stimulating the production 

of growth hormones, increasing the rate of photosynthesis, 

increasing the osmotic pressure of cells experiencing salinity 

and drought stress (Utari & Rachmawati, 2022). Apart from 

that, mycorrhiza can also be used as a bioindicator to 

determine environmental quality (Febriyantiningrum et al., 

2021). 

Dry land is the impact of the drought that has hit 

Wamena in recent months and is a serious problem for 

agriculture, because it has a direct and indirect impact on 

agricultural output and the standard of living of local farmers 

who depend on the harvest of cultivated cayenne pepper. One 

of the reasons for this is the lack of soil water content due to 

the nature of the soil which belongs to the sandy clay loam 

soil group which has low water retention properties and if 

drought strikes the soil will dry out and have a hard texture 

which is known to damage plant roots (Mahanani et al., 2020). 

Apart from that, it is known that if a plant lacks water it will 

reduce the turgor pressure in the cells and also have a direct 

effect on reducing the rate of photosynthesis (Utari & 

Rachmawati, 2022). If the rate of photosynthesis decreases, 

plant growth will decrease, which can result in plant death 

(Latief et al., 2019). Therefore, it is important to carry out this 

research with the aim of studying the growth and yield 

response of cayenne pepper plants (Capsicum frutescens L) 

cultivated in dry land to the application of mycorrhiza. 

II. RESEARCH MATERIALS AND METHODS 

The materials used in this research were local 

Wamena cayenne pepper (Capsicum frutescens L.) seeds from 
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local farmers, 25 x 30 cm polybags, water, cow dung compost 

and MycoVir stamped arbuscular mycorrhizal fertilizer 

obtained from an agricultural shop. The main tools used in this 

research are digital scales, spectrophotometers, measuring 

rulers, calipers, gembors and writing instruments. This 

research was carried out in June - September 2023 in a plastic 

house and Agriculture Laboratory, Faculty of Agriculture, 

Halu Oleo University, Kendari. The method used in this 

research was experimental with a non-factorial completely 

randomized design (CRD). The treatment given was the 

application of mycorrhizal fertilizer which was the factor 

tested. The doses given were different, namely the treatment 

without mycorrhiza which was known as a comparison or as 

a control plant (P0), 20 g (P1), 50 g (P2), 80 g (P3) and 120 g 

(P4). Each treatment with 6 repetitions. The analysis is 

continued with the ANOVA test, which if the research results 

show a real effect will be continued with the Duncan test at 

5% level using the SAS 9.0 program. 

Mycorrhizal treatment is given when the plants are 4 

WAP (weeks after planting) or when they are moved from the 

nursery by mixing them directly into the planting medium 

before being put into each polybag that has been prepared 

according to the treatment determined by the amount of soil. 

Furthermore, the variables observed included plant height, 

stem diameter, number of leaves, number of fruit and fresh 

weight of fruit per treatment) as well as observing the total 

chlorophyll content as a physiological parameter of the plant. 

Plant height and stem diameter were measured when the 

plants were 6 and 23 WAP, while the number of fruit and fruit 

weight were carried out at harvest and observations were 

made of the total fresh and dry weight of the plant to 

determine the amount of photositate formed. 

Chlorophyll levels were measured on the leaves of 

cayenne pepper plants using a spectrophotometer. The leaves 

taken are mature leaves found on the first primary branch of 

each cayenne pepper plant. After that, a 0.1 g sample of 

cayenne pepper leaves was placed in a mortar with 10 ml of 

80% acetone. After the leaves were completely dissolved, 

they were then filtered using filter paper and collected using a 

test tube. After that, the solution was put into a cuvette and the 

chlorophyll content was measured using a UV Vis 

spectrophotometer at wavelengths of 645 nm and 663 nm 

(Prastyo & Laily, 2015). Calculation of total chlorophyll 

levels (mg/L) was carried out using the formula: Total 

Chlorophyll = 17.3xA645 + 7.18 x A663. Next, the results of 

calculating the total chlorophyll content from the formula are 

converted into units of mg/g with the formula: (1/100 x total 

chlorophyll content)/ 0.1 mg/gram. 

After the observations were made, they were then 

analyzed using ANOVA, where in the Variance Analysis 

carried out the calculated F was greater than the F table or the 

probability (sig) < 0.05, then H0 was rejected and H1 was 

accepted (Utari & Rachmawati, 2022 (Utari & Rachmawati, 

2022). Further tests were carried out by comparing the 

treatment means (post hoc) multiple range test or DMRT 

(Duncan). 

III. RESULTS AND DISCUSSION 

The results of observations on plant productivity were 

viewed from the parameters of plant growth and yield as well 

as the physiology of cayenne pepper plants. The growth 

parameters of cayenne pepper plants which are indicators in 

this research are plant height and plant diameter which were 

observed when the plants were 6 and 23 WAP. The results of 

the observations showed significantly different effects 

between the treatments tested. Plant growth showed a 

significantly different effect from the P4 treatment (120 g of 

mycorrhizal fertilizer) with a mean of 80.33 cm at 6 WAP 

observations and 97.32 cm at 23 WAP observations (Table 1). 

TABLE I: Observation Results of Plant Height and Stem 

Diameter of Cayenne Pepper Plants 

Treat

ment 

Plant Height (cm) 
Bar Diameter 

(mm) 

Week After Planting (MST) 

6 23 6 23 

P0 70.30 b 81.70 b 4.20 b 5.50 b 

P1 87.66 a 90.63 b 5.43 a 
6.10a 

a 

P2 80.00 a 93.40 b 5.21 a 6.30 a 

P3 80.06 a 95.35 a 4.63 ab 
6.00 

ab 

P4 80.33 a 97.32 a 5.74 a 6.80 a 
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Description: P1 = 20 g mycorrhiza; P2 = 50 g mycorrhiza; P3 

= 80 g mycorrhiza; P4 = 120 g mycorrhiza. Numbers followed 

by different letters indicate the effect of the mycorrhizal 

fertilizer given. 

 

The results of research on plant height were also 

followed by observations of the stem diameter of cayenne 

pepper plants which showed a real influence on observations 

6 and 23 WAP by the same treatment, namely, P$ with an 

average stem diameter produced of 5.74 mm at observations 

6 and 6 WAP. 80 mm on observation 23 WAP. The research 

results obtained showed a real effect on plants with the 

comparison treatment (P0). This shows that Mycorrhizal 

biofertilizer has an effect on plant growth. This is thought to 

be the result of adding mycorrhizal fertilizer to increase 

nutrient uptake by plants, resulting in better plant growth and 

yield (Rosita et al., 2017). This also shows that the interaction 

between mycorrhizal fertilizer and the roots of cayenne 

pepper plants which are in symbiosis with mycorrhizae can 

increase the growth and production of cayenne peppers 

compared to without mycorrhizae (Abror & Mauludin, 2016). 

It is known that mycorrhizal plants are able to absorb nutrients 

well for plant development needs such as increasing plant 

height and plant stem diameter. 

Stem diameter is an important parameter for plant 

growth. This is because tall plants without a large and sturdy 

stem diameter will increase the risk of the plant falling easily, 

especially when entering the generative phase (Madusari et 

al., 2018). This means that the more mycorrhiza given, the 

larger the plant stem diameter. One of the reasons why the 

increase in plant height and the diameter of plant stems is 

because the P element is available in sufficient conditions in 

the soil. Element P is known to be produced by mycorrhizal 

fertilizers in symbiosis with plant roots in the form of 

exudates. This is the same as the use of bacteria that trigger 

plant growth which also produces root exudates containing P 

elements which are important for plant growth (Tuhuteru et 

al., 2018). Because, the inoculant of nitrogen-fixing bacteria 

and phosphate-solubilizing bacteria has an effect on stem 

diameter of 0.4 mm (Permatasari & Nurhidayati, 2014) . For 

this reason, the more mycorrhizal treatment, the more P 

elements that can be absorbed by the plant. 

It is known that phosphorus functions as a component of 

1032 several enzymes and proteins, ATP, RNA, DNA and 

phytin. ATP is a compound involved in various energy transfer 

reactions in almost all plant metabolic processes, so that the 

element phosphorus plays a vital role in providing chemical 

energy involved in the production of heat, light and 

movement. The response of plants to this element is mainly 

seen in the root system, general growth, quality and total 

production (Hanafiah, 2013 cit Supriansyah et al., 2021). 

This is in line with the results of previous research which 

shows that the use of arbuscular mycorrhiza plays a role in 

forming symbiotic associations in plant roots and helps plants 

absorb P (Herawati et al., 2021). Phosphorus is considered a 

key nutrient for plant growth and is necessary to maintain 

optimal crop production and quality. This element is 

important for cell division, reproduction and plant 

metabolism. In addition, its role is related to the acquisition, 

storage and use of energy (Adetya et al., 2018). Plants with 

mycorrhizae can absorb P, in quantities several times greater 

than plants without mycorrhizae, especially on P-poor soils. 

The working principle of this mycorrhizae is to infect the root 

system of the host plant, producing intensive hyphae networks 

so that plants containing mycorrhizae will be able to increase 

capacity to absorb nutrients (Abror & Mauludin, 2016). 

Apart from that, it is also known that the increase in plant 

height is influenced by the nutrient N which plants need in 

large quantities or is known as a macro nutrient for plants 

because its availability affects the biomass between roots and 

stems. Apart from that, the existence of nutrient uptake factors 

for plant growth and development is also thought to be caused 

by the genetic characteristics of the plant. This is in 

accordance with the statement by Yulina et al., (2021) that 

plant height is influenced by the genetic characteristics or 

genotype of the plant and the environmental conditions in 

which the plant grows. For this reason, it is hoped that further 

research regarding the genetic characteristics of local 

Wamena cayenne pepper plants can be carried out. So, it can 

support any research results that take place in the local area. 

The effect of applying mycorrhizal fertilizer can also be 

seen in the number of leaves and total chlorophyll content of 

cayenne pepper plants. The results of the research showed that 

there was a very real effect demonstrated by the P4 treatment 
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with an average number of leaves of 96, 67 with a total plant 

chlorophyll content of 5.31 mg/L (Table 2). 

 

TABLE II: Observation of the Number of Leaves and Total 

Chlorophyll Content of Local Wamena Cayenne 

Pepper Plants 

Treatment 
Number of 

Leaves (pieces) 

Total Chlorophyll 

Content (mg/L) 

P0 50.74 c 2.56 c 

P1 55.60 bc 3.45 bc 

P2 77.42 b 4.67 ab 

P3 80.22 a 5.30 a 

P4 96.67 a 5.75 a 

Description: P1 = 20 g mycorrhiza; P2 = 50 g mycorrhiza; P3 

= 80 g mycorrhiza; P4 = 120 g mycorrhiza. Numbers followed 

by different letters indicate the effect of the mycorrhizal 

fertilizer given. 

 

Judging from the large number of leaves, the amount of 

chlorophyll is also high, as seen in treatment P4 (120 g of 

mycorrhizal fertilizer). This is supported by the growth of 

cayenne pepper plants in this treatment which looks good and 

is an effective dose of mycorrhizal fertilizer. The number of 

leaves produced shows the plant's ability to photosynthesize 

more optimally. On the other hand, if a plant photosynthesizes 

well, it will produce a large number of leaves. According to 

(Pratiwi & Sega, 2018), the number of leaves on a plant is a 

manifestation of the results of photosynthesis, because in the 

vegetative phase the results of photosynthesis are partly 

allocated to the growth of the number of leaves. This is also 

supported by Proborini & Yusup, (2017) who stated that plants 

that actively photosynthesize will have a positive influence on 

increasing the number of leaves, plant weight, root weight and 

crown, so that mycorrhizal plants will have the number of 

leaves and plant weight. higher than non-mycorrhizal plants. 

The highest number of leaves formed in the P4 treatment 

(120 g of mycorrhizal fertilizer) was 96.67 with a total 

chlorophyll content of 5.75 mg/L and had a significant effect 

on the comparison treatment (control/P0). This is thought to 

be due to high nutrient uptake in plants treated with 

mycorrhizal fertilizer. As stated by Clarah et al., (2017) that 

high nutrient uptake results in the rate of photosynthesis 

increasing so that plant growth and development also 

increases, which means the total amount of chlorophyll is also 

high. Plant photosynthetic activity is greatly influenced by 

leaf chlorophyll content, leaf area, amount of leaf chlorophyll 

and environmental factors (Saragih et al., 2021). Meanwhile, 

the control treatment (P0) showed the lowest number of leaves 

and the total chlorophyll content was also low, which is 

thought to be because the control plants (P0) did not receive a 

nutritional supply from mycorrhizal fertilizer, thus affecting 

the chlorophyll content. 

Judging from the symbiotic process, the high level of 

chlorophyll shown by the P4 treatment indicates that the 

mycorrhizal spores given to the plant roots have entered the 

plant roots to help the plant in the process of absorbing plant 

nutrients. This was stated by Herawati et al., (2021) that 

mycorrhiza is a fungus that is able to enter plant roots to help 

meet the availability of nutrients for plants. 

Apart from that, judging from the ability of leaves as 

plant organs that function in absorbing sunlight for the 

photosynthesis process (Zahara & Fuadiyah, 2021), a large 

number of leaves can maximize light absorption and 

assimilation. Thus, the plant's ability to carry out 

photosynthesis runs well because the process of absorbing 

solar energy is also high. If the number of leaves is large, it is 

clear that the amount of sun absorption is also high. If so, it 

will affect the vegetative growth of the plant. So that in the 

end it will affect the total chlorophyll amount of the plant. 

Furthermore, the relationship between the number of 

leaves and the total chlorophyll of cayenne pepper plants is 

influenced by the number and size of cells which are triggered 

by the plant's ability to absorb nutrients to form 

carbohydrates. The presence of nitrogen elements from plant 

root exudates due to the symbiotic process of plants with 

mycorrhizal fungi, is thought to have a function in forming 

enzymes and chlorophyll molecules. Apart from nitrogen, 

another nutrient produced as a result of the symbiosis of plant 

roots with mycorrhiza is potassium which functions as an 

activator for various protein synthesis and carbohydrate 

metabolism enzymes. Then, the presence of phosphorus plays 

an active role in transferring energy in plant cells and 
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magnesium as a constituent of chlorophyll and helps 

translocate phosphorus in plants. 

As a result of increasing chlorophyll, the photosynthate 

formed will become larger and encourage cell division and 

cell differentiation which is closely related to the increase in 

the number and size of plant organs. The results of 

photosynthesis will be translocated to areas of vegetative use, 

namely roots, stems and leaves which influence plant growth 

and development due to the ability of mycorrhiza to absorb P 

from mineral sources. P is difficult to dissolve because it 

produces organic acids and phosphatase enzymes. Plants 

given mycorrhiza can absorb high levels of N and P nutrients, 

because mycorrhiza will encourage the hyphae on the roots of 

the host plant to develop (Syamsiah et al., 2014). This is in 

line with the results of research by Basri, (2018) which states 

that good adaptation between mycorrhiza and plants shows 

good growth even in polluted areas and tropical areas. So, the 

higher the chlorophyll content, the rate of photosynthesis will 

also increase. Photosynthesis rate and chlorophyll content are 

growth benchmarks related to plant production 

(Proklamaningsih et al., 2012). 

The high level of chlorophyll produced by plant leaves 

also has an impact on the plant production achieved. The 

results of the study showed a real influence on the number of 

fruits per plant by the P4 treatment (120 g mycorrhiza) on the 

control treatment with a total of 98.81 fresh fruits with an 

average fresh fruit weight per plant of 67.97 g (Table 3). 

 

TABLE III: Observation of the fruit number at harvest per 

sample plant, fresh weight of fruit per sample plant, 

fresh weight of the plant and dry weight of plant 

Treatment 

Number 

of Fruits 

per 

Sample 

Plant 

(fruit) 

Fresh 

Fruit 

Weight 

per 

Plant 

(g) 

Total 

Plant 

Fresh 

Weight(g) 

Total 

Plant 

Dry 

Weight 

(g) 

P0 56.35 c 40 .56 c 16.43 c 8.02 b 

P1 65.54 b 53.74 b 18.21 b 9.32 b 

P2 72.76 b 48.12 b 18.47 b 9.33 b 

P3 85.78 a 60.05 ab 18.45 b 9.54 b 

P4 98.81 a 67.97 a 21.78 a 10.88 a 

Description: P1 = 20 g mycorrhiza; P2 = 50 g mycorrhiza; P3 

= 80 g mycorrhiza; P4 = 120 g mycorrhizal fertilizer. 

Numbers followed by different letters indicate the effect of the 

mycorrhizal fertilizer given. 

 

The impact of providing mycorrhiza is not only visible 

in the vegetative phase of the plant, but also in the results 

achieved. This is related to the benefits of mycorrhiza in 

plants due to increased nutrient uptake, resistance to drought, 

production of growth hormones and growth regulators, 

protection from root pathogens and toxic elements (Basri, 

2018). Apart from that, it is known to be related to the role of 

mycorrhiza in initiating the roots of its host plants in terms of 

absorbing phosphorus (P) and other nutrients such as N, K, 

Zn, Co, S and Mo from the soil and improving soil conditions 

both pH and soil organic matter content. due to increased 

activity of soil microorganisms. This occurs because of the 

symbiotic association between fungi and plants which 

colonize the plant root cortex tissue which occurs during the 

active growth period of the plant (Basri, 2018). 

Increased plant production occurs at the root initiation 

stage of the host plant by releasing bound P so that it is 

available to the plant. P release occurs as a result of the 

absorption of P from soil mineral sources which are difficult 

to dissolve because they produce organic acids and 

phosphatase enzymes. Plants with mycorrhizae can absorb P 

in amounts several times greater than plants without 

mycorrhizae, especially on P-poor soil such as dry soil 

conditions on marginal land belonging to local Wamena 

farmers. This is found in various research facts that have been 

carried out which are thought to be due to the role of 

mycorrhizal fungi in increasing plant growth as well (Abror 

& Mauludin, 2016). This affects the amount of production 

achieved. Apart from that, the working principle of this 

mycorrhiza is to infect the root system of the host plant, 

producing an intensive network of hyphae so that plants 

containing mycorrhiza will be able to increase their capacity 

to absorb nutrients ( Pareira et al., 2019; Lopang, et al., 2020). 

This is in accordance with the statement of Rajmi et al., 

(2018), which states that Arbuscular Mycorrhizal Fungi 
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(AMF) can be used as an alternative in increasing the 

available P content in the soil, namely mycorrhizal hyphae 

release the enzyme phosphatase so that P bound in the soil will 

dissolved and available to plants and plant roots infected with 

mycorrhiza will cause more root growth, resulting in faster P 

absorption by plant roots. The increase in yield achieved also 

affects the fresh and dry weight of the plant. 

For this reason, plants with 120 g mycorrhiza treatment 

(P4) were 17.60 g and showed a real effect from treatment 

without mycorrhiza (control). This is supported by plant 

physiological processes, especially the increased 

photosynthesis process (seen from the total amount of 

chlorophyll formed) (Afa et al., 2022). Then, as a result of 

increased plant growth, plant biomass also increases through 

the absorption of nutrients and this can happen because the 

symbiotic mechanism of fungi and plant roots supports more 

optimal plant growth so that there is an increase in the fresh 

weight of the plant, which means that the provision of 

mycorrhiza is able to increase the fresh weight of the plant 

(Rokhminarsi et al., 2022). For example, research results 

show that mycorrhizae are able to increase plant growth by 

increasing the absorption of nutrients in the form of N, P, K, 

Ca, Cu, Mn, and Mg (Saputri et al., 2020) , the absorbed 

nutrients play a role in cell division, increasing plant growth 

includes increasing size, volume, biomass and cell number 

(Saidah et al., 2019). 

Furthermore, the addition of plant fresh weight biomass 

will have an impact on plant dry weight, which in the research 

results shows a real influence by P4 treatment (120 g 

mycorrhiza) with an average total plant dry weight of 10.88 g 

and a significant effect on comparison plants (Control). It is 

known that the dry weight of a plant is an indicator to 

determine the amount of water absorbed by the plant and the 

status of nutrients (Khumaira et al., 2020). It can be said that 

plants treated with 120 g of mycorrhiza absorb water and 

nutrients well. Apart from that, Lizawati et al., (2014) stated 

that the dry weight of plants is an indication of the protein 

content and other organic materials resulting from 

photosynthesis which can be deposited after plants whose 

water content is dried. The greater the dry weight of a plant, 

the more efficient the photosynthesis process takes place. In 

other words, it can be said that the high dry weight of plants 

can be related to the amount of carbohydrates produced in the 

photosynthesis process that takes place in plants. With the 

increase in photosynthate formed, the dry weight of plants 

increases because 90% of plant dry matter comes from 

photosynthesis, which was later proven by Ngadiani & 

Andriani, (2022) who tested Gigaspora sp spores and 

propagules . on cayenne pepper plants and affects the total dry 

weight of the plant. So it is said that it is relevant that the 

growth rate of cayenne pepper given inoculant is better than 

without inoculant (control), namely that it can increase dry 

weight through total weight compared to control. 

The high fresh and dry weight of the plant is also 

influenced by the number of leaves planted, namely the more 

leaves produced, the greater the chance of producing a high 

fresh weight and total dry weight of the plant. The real 

influence of the use of mycorrhiza on increasing the total dry 

weight of plants is in line with the results of research on the 

use of mycorrhiza in soybean (Panataria et al., 2022) . 

This is supported by Krisdayani et al., (2020) that giving 

mycorrhiza can increase the dry weight of plants because the 

activity of endomycorrhizal hyphae in absorbing P nutrients 

also occurs through the phosphatase enzyme produced by 

mycorrhiza. Next, usage Mycorrhiza is good for rice seedlings 

because it can increase plant growth and yield in limited soil 

water content (Mahmudi et al., 2023). Thus, the provision of 

mycorrhiza in this research on dry land conditions owned by 

farmers in Wamena City was able to increase the growth and 

yield of cayenne pepper plants. Thus, it can be said that 

measuring total plant biomass by measuring the wet weight 

and dry weight of the plant is the best parameter to use as a 

growth indicator. 

 

IV. CONCLUSION 

The use of mycorrhizal biological fertilizer is able to 

increase the productivity of local Wamena cayenne peppers 

on marginal land conditions, seen from the observed growth 

and yield of cayenne pepper plants as shown by the P4 

treatment (120 g of mycorrhizal fertilizer). Growth shown is 

height, stem diameter, number of leaves, plant chlorophyll 

content, fruit number, fresh weight of fruit per plant, as well 

as fresh and dry weight of the plant. So that the use of 

mycorrhizal fertilizer even in limited conditions can increase 

the growth and yield of cayenne pepper plants and can be 

recommended for future farming systems. 

http://www.jchr.org/
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