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ABSTRACT 
 
This study was aimed to: analyze the production risk level of strawberry farming and determine the effect of the use of 

strawberry farming inputs on the production risk and the factors influencing the production risk. The research was conducted 

in Purbalingga Regency, Central Java Province, Indonesia. The samples of the study were 100 farmers that were chosen 

through Slovin method. The research method used was survey. The analytical method used was: coefficient of variation and 

multiple linear regression analysis with heteroskedasticity model. The results showed that (1) the risk of strawberry production 

in 2016 was higher than in 2017, (2) there were increases in labor use, manure and sweet charly varieties that reduced the 

production risk of strawberry farming in Purbalingga Regency.  
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INTRODUCTION 

 

 Strawberries are one of the subtropical fruit commodities with high potential to be developed in Indonesia. 

Per 100 grams of strawberries, they contain 140 kJ of energy, 7.6 g of carbohydrate, 0.5 g of fat, 0.8 g of 

protein, 1.7 g of fiber, 53 mgof vitamin C, and 90.6 g of water. Beside the high nutritional value, strawberries 

also contain ellagic acid, which is an anti-toxin, anti-free radical, anti-carcinogenic, and anti-mutagen 

(Poincelot, 2004, in Palupi et al. 2017). Their fresh red color, tiny size, and sweet and sour taste are what attract 

consumers to buy strawberries. Strawberries are one of the horticultural commodities that have high economic 

value that can be a potential to increase farmers’ income. The development of strawberry farming production in 

Indonesia during 2011 - 2015 is presented in Table 1. Table 1 shows that there were fluctuations in the 

productivity of strawberries in Indonesia. Strawberry productivity reached its peak in 2013, then declined every 

year. Since 2011 – 2013, strawberry production increased, but the harvest area decreased. Meanwhile in the 

period of 2013 – 2015, there was a decline in the harvest area followed by a decrease in the production. As a 

result, the productivity also declined. 

mailto:irenekartika73@gmail.com
http://creativecommons.org/licenses/by/4.0/
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Table 1. The Development of Strawberry Production in Indonesia in 2011 – 2015 

Description Year 

 2011 2012 2013 2014 2015 

Production (tons) 24,846.00 41,035.00 169,796.00 90,352.00 58,882.00 

Harvest area (ha) 1,159.00 987.00 810.00 745.00 787.00 

Productivity (Ton/Ha) 21.44 41.58 209.62 121.28 74.82 

Source: Director General of Horticulture, Ministry of Agriculture, 2016 

 

In 2015, the total strawberry production in Indonesia amounted to 58,882 tons or about 0.30 percent of the total 

fruit production in Indonesia. The center of strawberry production in Indonesia is in Java Island with a total 

production of 96.98 percent of Indonesia’s total strawberry production. The largest strawberry producing 

province is West Java, followed by Central Java and East Java. The distribution of harvest area, production, and 

productivity of strawberries per province in 2015 is presented in Table 2. 

 

Table 2. The Harvest Area, Production, Productivity of Strawberry Plants per Province in Indonesia 2015 

Province Harvest Area (Ha) Production (Ton) Productivity (Ton/Ha) 

West Java 536.00 55,491.00 103.53 

Bali 104.00 1,517.00 14.59 

East Java 46.00 566.00 12.30 

Central Java 29.00 1,048.00 36.12 

North Sumatra 21.00 116.00 5.52 

West Nusa Tenggara 18.00 50.00 2.76 

North Sulawesi 17.00 63.00 3.72 

Bengkulu 7.00 20.00 2.84 

West Sumatra 5.00 10.00 2.00 

East Nusa Tenggara 4.00 1.00 0.35 

Total 787.00 58,882.00 74.82 

   Source: Director General of Horticulture, Ministry of Agriculture, 2016 

 

 The highest productivity of strawberries in West Java Province was 103.53 Ton/Ha and even exceeded the 

national strawberry productivity. Strawberry productivity in Central Java was ranked second at 36.12 Ton/Ha. 

Although the harvest area of strawberries in Central Java was lower than in Bali and East Java, more strawberry 

was produced, so it can be said that strawberry farming in Central Java was more productive than in Bali and 

East Java. The harvest area and strawberry production in Central Java Province from 2013 to 2015 can be seen 

in Table 3. 

 

Table 3. The Harvest Area, Production, Productivity of Strawberry Farming per Regency in Central Java 

Province in 2013 – 2015 

Regency 2013 2014 2015 

 
Harvest Area 

(Ha) 

Production 

(ton) 

Harvest Area 

(Ha) 

Production 

(ton) 

Harvest Area 

(Ha) 

Production 

(ton) 

Purbalingga 45.00 1,510.20 85.00 1,038.70 12.00 635.40 

Karanganyar 6.00 336.20 6.00 232.00 10.00 367.40 

Tegal 4.00 20.60 4.00 8.90 4.00 11.70 

Banyumas 4.00 0.40 - - - - 

Semarang 1.00 0.70 2.00 1.20 2.00 0.40 

Magelang 1.00 2.50 3.00 29.90 1.00 32.70 

Central Java 
61.00 

810.00 

1,870.6 

169,793 

100.00 

745.00 

1,310.70 

90.352.00 

29.00 

787.00 

1,047.60 

58,884.00 

      Source: Central Statistics Agency (BPS) of Central Java, 2016 

 

 The productivity fluctuations in strawberry Farming in Purbalingga Regency indicated the production risk. 

One of the significant decreases in production was due to the nature of strawberry plants which are very 

sensitive to weather conditions and disease pests. Many farmers experienced crop failures due to weather 

conditions that cannot be predicted. Thus, many plants rot, as well as the presence of deadly pest attacks. If 

many strawberry plants are rotten and cannot be harvested, then the income obtained by the farmers would be 

relatively small. As a result, the revenue obtained usahani strawberry farming cannot cover the capital spent. In 
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other words, farmers would suffer losses. For this reason, farmers need to manage the production risk so that 

their business can be carried out sustainably. 

 According to Robinson and Barry (1987), risk is a detrimental event faced by decision makers and 

measurable opportunity. Harwood et al. (1999) explained that there are five sources of risk in agricultural biota, 

which consists of: production risk, price risk, financial risk, institutional risk, and personal risk. One of the risks 

often faced by farmers is the risk of production. According to Asche and Tveteras (1999), production risk is a 

part that cannot be separated from the production process because basically production activities contain various 

risks in their operations. Production risk is a risk that occurs because of external influences that cannot be 

controlled, such as: excessive or too little rainfall, extreme temperatures, and attacks of pests and diseases. The 

occurrence of production risk can be identified by fluctuations in productivity results. In determining the risk of 

production, various approaches can be used, including the production function of Just & Pope. This method is 

used to determine the effect of the use of production factors on production risk as indicated by variations in 

output productivity (Robinson and Barry, 1987). 

 The Just & Pope production function consists of the average production function and variant production 

function. The average production function is indicated by f (x) and the variant production function is shown by h 

(x) ε. Mathematically, the Just & Pope production function equation can be written as follows (Robinson and 

Barry, 1987): 

 

Υ = f (x,β) + h (x,θ) ε 

Explanation: 

Y = productivity 

f = average production function 

h = production function variance 

x = input used in the production process 

β, θ = quantity to be expected 

ε = error 

 

 In the model developed, the average production function and variance are influenced by input variables 

such as land, seeds, fertilizers, pesticides, labor, and other inputs. The main focus of the Just & Pope production 

function is the allocation of inputs which can result in an increase or decrease in production risk. Some studies 

that used this model are: the research conducted by Fariyanti et al. (2007) in potato and cabbage commodities 

and the research conducted by Ligeon et al. (2008) in peanut commodities. 

 According to Just & Pope (1979), risks in farming need to be taken into account because they have an 

important role in input use decisions, which ultimately affects the production and behavior of farmers in taking 

risks. The analysis of farmers’ behavior in dealing with risk is used to understand the managerial decisions 

taken. Farmers’ behavior towards risk can be grouped into three, namely: farmers who avoid risk, farmers who 

are risk-neutral, and farmers who like to take risk (Robinson & Barry, 1987; Ellis, 1988; Pindyck & Rubinfield, 

2009). Wardani (2015) stated that farmers’ behavior toward the risks faced will affect the farmers’ decisions in 

allocating inputs in their farming so that they will ultimately affect the technical efficiency achieved. On the 

other hand, ignoring the existence of risk and risk behavior will lead to bias towards estimation of production 

parameters and technical efficiency, so that it will cause misinterpretation of the phenomenon of the decline in 

Kumbhakar production (2009). 

 Elton and Gruber (1995) stated that production risk can be calculated by using variant parameters, standard 

deviations and coefficient of variation. The amount of the coefficient of variation (CV) shows the value of 

production risk. Wicaksono and Utami (2016) and Kurniati, D. (2012) used coefficient of variation values to 

calculate the risk of farming production. 

Based on the background and formulation of the problem, the research objectives can be arranged as follows: 

(1) to analyze the level of production risk and (2) to determine the factors influencing the production risk. The 

novelties of this research were: (1) the topic of research on the risk of strawberry production in Indonesia has 

never existed, (2) the use of strawberry varieties grown by farmers as a research variable. 

 

MATERIALS AND METHOD 

Basic Method 

 The basic method used in this research was descriptive method, so that it can accurately describe the 

conditions and characteristics of the individuals that are the object of the research. According to Nasir (2013) 

descriptive method describes the relationship between phenomena, tests the hypotheses, and makes implications 

of a problem to be solved. 
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Location and Research Samples 

 The research location was chosen deliberately (purposive), which is through a method that is non-random 

and chosen based on certain considerations (Singarimbun and Effendi, 1989). The selected area was Karangreja 

Subdistrict, Purbalingga Regency which is based on the consideration that the area is a center for strawberry 

farming in Central Java Province. The total number of strawberry farmers in Purbalingga Regency in 2016 was 

known based on the data from the Agriculture and Plantation Service Office of Purbalingga Regency, 3560 

people, most of them were from Karangreja District, and the rest were scattered in other villages within the 

Purbalingga Regency. The determination of the number of samples of strawberry farmers was done through 

Slovin method which is formulated as follows (Sugiyono, 2011). 

n   = N / (1 + Ne
2 
)  

n = 3560 / [1 + (3560x10%x10%)]  

n = 97,267 (rounded to be 100) 

 

Explanation: 

n : population = 3560 people 

n : number of samples 

e : error tolerance limit (10%) 

 

 Based on this formula, the total number of strawberry farmers as samples used in this study was 100. The 

Slovin method was also used by Pradana and Reventiary (2016) and Putra, R. et al. (2013). 

 

Data Collection and Type of Data 

 To collect the data, three types of techniques were used, namely: interview, observation, and recording. The 

data used in this study were primary and secondary data in 2016 and 2017. The primary data includeed the data 

on land area of fields, agricultural production processes, use of production factors, costs incurred for farming, 

production produced for one planting season and income received in one harvest season. The primary data were 

taken directly from the strawberry farmers through questionnaire. The secondary secondary data were obtained 

from the BPS office, the village office, the Statistics Office, the Department of Agriculture, and the data in the 

form of literature (books, notes, reports) related to this research. 

 

Data Analysis Method 

1. The first objective: calculating the level of production risk 

 The level of production risk was analyzed by the coefficient of variation (CV). The coefficient of variation 

(CV) is a measure of the relative risk obtained by dividing the standard deviation from the expected value 

(Calkin et al 1983; Pappas et al 1995; Anderson et al 1977). Mathematically, the risk is formulated as follows: 

 

     
  
  

   
   

 
  

       
Explanation: 

CV  = coefficient of variation 

    = production standard deviation 

    = production average 

n  = number of samples 

 

2. The second objective: determining the factors influencing the production risk 

 The influence of inputs used on the production risk was analyzed through multiple linear regression with 

heteroscedastic method. The heteroscedastic model used was multiplicative heteroskedasticity, by maximizing 

the likelihood function (Just & Pope in Roumasset et al. 1976, Greene 1993). 

The regression model of the influence of inputs used on the production risk of strawberry farming is as follows: 

 

lnYi     = β0 + β1 lnX 1 + β2 lnX 2 +  β3 lnX 3 +  β4 lnX 4 + β5 ln X 5 + β6 ln X 6  + 

             β7 ln X 7 +  β8 D1 + ɛ1   

ln [ɛ1 ] = α0 + α 1 ln X 1 + α 2 ln X 2  + α3 ln X 3 + α4 ln X 4 + α5 ln X 5 +α6 ln X 6  +  

                     α 7 ln X 7 +  α 8 D1 + ɛ2  
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Expected regression coefficient: α 1  - α 8 <0   

 

Explanation: 

Y : strawberry production (kg) 

[ɛ1] : production risk (residual) 

ɛ1 ɛ2 : error term (residual) 

X 1 : land area (m2) 

X 2 : number of seeds (stems) 

X 3 : amount of manure (kg) 

X 4 : amount of NPK fertilizer (kg) 

X 5 : number of fungicides (kg) 

X6 : Amount of insecticide (liter) 

X7 : Number of workers (HKO) 

1 D1 : variable dummy variety (D = 1, oso grande; D = 0, others) 

 

 The production risk function sign criterion is positive (+) which means that the variable inputs increased the 

risk of production, and vice versa. 

 To find out the effect of all independent variables on the variations in the dependent variables, the F test 

was performed, with the following hypothesis: 

H0 : β1 = 0  means that there is no effect of the independent variables on the variables of production risk 

Ha: β1 ≠ 0 means that there is the influence of the independent variable on the variables of production 

risk 

 To determine the effect of each independent variable individually on the variations of the dependent 

variable, the t test was performed, with the following hypothesis: 

H0: α1 = 0 means that there is no effect of independent variables individually on the variables of 

production risk 

Ha: α1 ≠ 0 means that there is an influence of independent variables individually on the variables of 

production risk 

 

RESULTS AND DISCUSSION 

1. Risk of Production of Strawberry Farming 

 The risks studied in this study included the risk of strawberry farming production in 2016 and 2017. To find 

out the level of production risk, it was analyzed by using the coefficient of variation (CV), which is a relative 

risk measure obtained by dividing the standard deviation with the expected value (Pappas and Hirschey, 1995 ) 

The smaller coefficient of variation indicates a lower variability in the average value of production. This 

illustrated that the risk of production faced by farmers is low. The strawberry produced by farmers in 

Purbalingga Regency in 2016 and 2017 were 814.5250 kg and 995.9550 kg, respectively, per planting season 

per 1000 m
2
. The production risk of strawberry farming in 2016 and 2017 can be seen in Table 4. 

 

Table 4. The Production Risk of Strawberry Farming in Purbalingga Regency in 2016 and 2017 per 1000m2 

Descripstion 2016 2017 

Production (kg) 

Standard Deviation (kg) 

Coefficient of variation (CV) 

814.5250 

328.9255 

0.4038 

995.9550 

235.4690 

0.2364 

Source: Primary Data Analysis, 2017 

 

 The coefficient of variation of strawberry farming production in 2017 was smaller than in 2016. This shows 

that the strawberry farming in 2016 was more risky than in 2017. Based on the data from the Office of Food 

Crop Agriculture in Purbalingga Regency, the amount of rainfall in Karangreja Subdistrict, Purbalingga 

Regency, in 2016 and 2017 were 2915 mm and 2318 mm, respectively. There were more rainfall in 2016 than in 

2017. The average rainfall per month in 2016 amounted to 242 mm with the lowest amount of 59 mm and the 

highest 428 mm. Whereas in 2017, the highest monthly rainfall was 368 mm and the lowest was 36 mm with an 

average value of 209.83 mm. The more rainfall occurred in 2016 caused the growth of plant disease pests to 

increase, resulted in higher risk of losing crop yields and crop damage. The diseases that attacked strawberry 

plants in Purbalingga include: leaf blight, with the symptoms of purple spots that develop into brown and then 

around the broad spots of yellowish to purple. The old leaves become dull and then die. This disease is quite 

common in strawberry plants in humid conditions. In addition, there were also plants affected by Antraknosa 

disease which attacked the leaves, stems, and fruit. The symptom that can be seen in the stem was in the form of 
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oval rot with black spots in the middle. As a result, the leaves became yellowish and the plants wither. The fruit 

looked circular and rot. The pathogen that causes this disease is Colletrotrichum sp. This is in line with the 

results of the research that showed that the value of CV production in 2016 was greater than the CV produced in 

2017, where the value of the CV illustrated the risk value of production of strawberry farming. The greater the 

value of CV production, the higher the production risk faced by the farmers. 

 The condition of harvest failure due to high rainfall intensity in Indonesia was also experienced by several 

strawberry farmers in other districts. The farmers in Malang Regency experienced a strawberry harvest failure 

during the 2016 planting season. The main cause was the erratic weather conditions, so the fruit production was 

not optimal. The strawberry farmers in Tawangmangu District also experienced a production decline of more 

than 50%. During the dry season, the farmers can produce 10 tons of strawberries per hectare, while during the 

rainy season the production only reached 4-5 tons per hectare. Furthermore, the taste was less sweet and the 

color was less bright. The decreasing crop production can also occur due to improper farming management. 

During the last three years (2014-2016) the area of strawberry plantations in Bandung Regency decreased from 

420 hectares to 107 hectares. The decline in strawberry planting area was caused by various problems ranging 

from cultivation techniques that are not in accordance with the principles of good cultivation. 

 Based on some of the findings above, it can be stated that the risk of production in strawberry plants was 

caused by external and internal factors. The external factors included high rainfall and the intensity of rainfall 

throughout the year in Purbalingga Regency, especially in Karangreja Subdistrict. The high rainfall and the lack 

of intensity of solar radiation caused plant diseases. On the other hand, the internal factor was related to the 

management of farming at the farm level which was less intensive. 

 

2. Factors Affecting the Production Risk 

 The selection of production factors in a farm needs to be done, because the accuracy of the selection of 

production factors will affect the production level and the level of production risk. In addition, an indication of a 

production risk can be seen from the production fluctuations that occurred. 

The production risk of strawberry farming in this study was analyzed by using the Cobb Douglas production 

function model according to Just and Pope, where the model shows the influence of production factors on 

strawberry production. The first step was to analyze the factors influencing the production with the Cobb-

Douglas production function with the OLS method. The next step was to find out the factors influencing the 

production risk of strawberry farming by estimating the Least Square Method. The results of the analysis can be 

seen in Table 5. 

 The F test analysis was used to state that the independent variables consisting of land area, seeds, labor, 

manure, NPK fertilizer, fungicide, insecticide, dummy varieties that influenced the level of strawberry farming 

production activities. If F-count> F-table, then the independent variables have a significant effect on the 

production. Conversely, if F-count <F-table, then the independent variables have a non-significant effect on the 

production. Based on the results of the F test performed, F-count value of 12.657 was obtained with a 99 percent 

confidence level that was greater than the F-table. From these results, it can be concluded that together all the 

independent variables significantly influence the dependent variable (strawberry production). The F-count value 

on the risk function was 3.8261 at the 99 percent confidence level and was significant. This shows that the 

independent variables together have a significant effect on the risk of production. 

 The coefficient of determination test (R2) was used to show how well the independent variables can explain 

the accuracy of the model. The range of R2 was from 0 to 1. In this study, the value of R2 in the production 

function was 0.9175 or reached 91.75 percent. The figure shows that the ability of the free variable to provide 

information to explain the diversity of the dependent variable was 91.75 percent, and the remaining 8.25 percent 

was explained by other factors outside the model. The coefficient of determination (R2) in the production risk 

function was 0.2517, this means that as much as 25.17 percent of the variation in the production risk of 

strawberry farming can be explained by the variation of the free variable in the model. In other words, 25,17 

percent of the independent variables had the same effect on production risk and the remaining 74.13 percent was 

influenced by other things that were not examined, among others: the influence of weather, pest disease, rainfall, 

and others 

 

Table 5. Factors Affecting the Production Risk of Strawberry Farming in Purbalingga Regency in 2017 

Variable 

 Production  Production Risk 

Expectation 

mark 
Coefficient  Prob. 

Expectation 

mark 
Coefficient  Prob. 

Constants 

Land area 

Seeds 

+/- 

+ 

+ 

0.2900 

0.2916 

0.4017 

 

** 

*** 

0.2647 

0.0138 

0.0001 

+/- 

- 

- 

0.3933 

0.4930 

0.3382 

 

 

 

0.8650 

0.6355 

0.6939 
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Labor 

Manure 

NPK fertilizer 

Fungicide 

Insecticide 

Dummy 

varieties 

+ 

+ 

+ 

+ 

+ 

+/- 

0.1608 

0.0317 

0.0102 

0.0142 

0.0136 

0.0043 

*** 

* 

 

0.0097 

0.0757 

0.5280 

0.4506 

0.3314 

0.8441 

- 

- 

- 

- 

- 

+/- 

-1.3964 

-0.3361 

-0.1719 

0.1399 

-0.0824 

0.6056 

*** 

** 

 

 

 

*** 

0.0118 

0.0361 

0.2362 

0.4059 

0.5103 

0.0029 

R2 

Adjusted R2 

F-statsictic 

Prob(F-stat) 

 

0.9175 

0.9102 

12.657 

0.0000 

   

0.2517 

0.1859 

3.8261 

0.0006 

  

Source: Primary Data Analysis, 2017 

 

Explanation: 

***)  = significant at level α = 1% (t-table = 2.6303) 

**)  = significant at level α = 5% (t-table = 1.9860) 

*)  = significant at level α = 10% (t-table = 1.6615) 

 

 The results of the t test on production risk showed the regression coefficients of the independent variables 

that were negative and had a significant effect on the production risk of strawberry farming were the variable 

labor and manure. Meanwhile the variable regression coefficient of NPK fertilizer and insecticide had a negative 

sign that matched the expectation mark, but did not significantly affect the risk of production. Whereas the 

variable regression coefficient of land area and seedlings had positive signs, but did not significantly affect the 

production risk. 

 The results showed that there were two factors of production which played an important role in increasing 

the production while reducing the production risk of strawberry farming in Purbalingga Regency. Both of these 

factors were labor and manure. The use of labor needs to be increased both in quantity and quality. So far, the 

labor used by strawberry farmers was family workforce consisting of husbands, wives, and children who have 

reached adolescence and were no longer willing to continue their education. Generally, the work of managing 

strawberry plants was carried out for generations without new innovations. This was very influential on the 

development of yields and productivity. If the farmers want more and more yield growth, skillful and qualified 

workforces are needed. To improve the quality of the workforce, the aspects of education both formally and 

informally should be increased. This was supported by the results of research in the field which stated that 

educational factors have a significant effect on decreasing the inefficiency of strawberry farming in Purbalingga 

Regency. Educated human resources will make it easier for them to access the development of information and 

technology in agriculture by using internet facilities. 

 Manure production factors also played an important role in increasing production while reducing the risk of 

strawberries in Purbalingga Regency. All strawberry farmers used manure from chicken as a basic fertilizer. The 

chicken manure used was raw manure that has not been processed. Some of the reasons for using manure 

derived from chicken, goats and cows as a substitute for chemical fertilizers include: the material is easily 

obtained, has a high nitrogen content, and is a type of heat fertilizer which means fertilizer which is carried out 

by soil microorganisms run quickly, so that the nutrients contained in manure can be utilized by plants quickly 

for the process of growth and development (Prasetyo, R. 2014). According to Harjadi (2002), the availability of 

nutrients from manure that is quite adequate will provide good growth results. On the contrary, if the availability 

of nutrients needed is less then it will give poor growth results. The results of the research conducted by 

Andayani and Sarido (2013) stated that the use of 20 tons of chicken manure/ha produced the best chili 

compared to the use of cow and goat manure. 

 The dummy coefficient of the varieties did not significantly affect the production, but it had a significant 

effect on the positive coefficient sign on the production risk. This means that the use of oso grande variety had a 

higher risk of production than the sweet charly variety. Based on the information get from the farmers, the oso 

grande variety produced larger fruit size, relatively sweet taste, redder color, and durable in storage. On the 

other hand, the sweet charly variety resulted lower productivity level, smaller fruit size, orange-red fruit color, 

more sour taste, and less durable in storage. Traders give the same price for fruits using oso grande and sweet 

charly varieties. 

 

CONCLUSION AND POLICY IMPLICATION 

 Based on the results of the study, the following conclusions can be drawn: (1) the production risk in 2016 

was higher than in 2017, and (2) the increased use of labor, manure and sweet charly varieties reduced the 
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production risk of strawberry farming in Purbalingga Regency. Based on these findings, the recommendations 

are as follows: (1) Workers have an influence on reducing the production risk, so that an increase in the quantity 

and quality of labor is needed. Quantitatively, it can be done through the addition of workforce outside the 

family either in mutual cooperation or cash payments, so that the management of the farm can be done on time. 

To improve the quality aspect, counseling and training are needed. These activities should involve the 

government, private sector and universities. (2) The need to improve the quality and quantity of the use of 

chicken manure through the introduction of the technology of raw chicken manure processing into ready-to-use 

fertilizers as well as timely and appropriate fertilization. (3) The quality of seeds would contribute the most to 

the fluctuations in strawberry production in Purbalingga Regency. Therefore, the assistance from the 

Agricultural Technology Assessment Agency (BPTP) is needed to create certified strawberry seeds that have 

low mortality rates, are resistant to plant disease pests, and are in accordance with environmental conditions in 

tropical weather. 
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