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Abstract: 

Sweet corn (Z. mays saccharata) is widely cultivated around Denpasar City, Bali as a food 

and vegetable, but the main obstacle to sweet corn cultivation is the attack of stem borers (O. 

furnacalis). The results of the study showed that the percentage of corn stem borer attacks 

ranged from 5% to 28%. The number of natural enemies showed 4.13 to 6.26 individuals. 

The dynamics of the corn stem borer pest population showed a range from 0.09 to 0.23. The 

relationship between temperature and the population of corn stem borer pests is significantly 

positive with a correlation coefficient of r = 0.87 (R2 = 0.73), with the regression equation Y1 

= 24.097 + 0.190X1 (Y1 = population of stem borers and X1 = temperature). The relationship 

between stem borers and humidity has a very significant effect with a coefficient (r) = 0.94 

(R2 = 0.89), with the regression equation Y1 = -182.815 + 2.729 X2 (X2 = humidity). The 

relationship between temperature and the population of natural enemies has a significant 

positive effect with a coefficient of r = 0.853 (R2 = 0.73) with the regression equation Y2 = 

21.37 + 0.9367X1 (Y2 = population of natural enemies). 
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Introduction  

Indonesia's corn production in 2020 was 29.02 million tons. Nationally, the province 

with the largest corn production, namely East Java, contributed 23.16% to national corn 

production in 2020. The price of corn at the producer level in 2020 was recorded at IDR 

4,888 per kg, and for rural consumers IDR 7,223 per kg, showing an increasing pattern 

during the 2018-2020 period. Meanwhile, the average monthly price of corn on the 

international market from the end of 2020 to May 2021 was observed to have experienced a 

high spike. The average price in 2021 to May reached USD 259.68 per ton [1]. Meanwhile, 

corn production in Bali province in 2015 was 19,612,435 tons. The development of 

production is inseparable from the expansion of corn planting areas in Indonesia, while Bali 

corn production in 2014 was 40,613 tons and for 2015 it was 40,603 tons. This production 

decline is estimated to be due to pest and disease attacks in the field [2]. 

 

Sustainable production of maize (Zea mays L.) as grain for feed, food and biofuel, 

sweet corn for fresh market or processing, and as high energy silage, requires scientific 

nutrient management as well as several other crop management practices such as proper plant 

population density, timely seeding and harvesting, groundwater, weed and pest control [3]. 

All of the above practices require serious attention including maize pest and disease control.  

 

Corn yield loss by O. furnacalis ranges from 20-80%. Corn plants attacked by this 

pest become broken so that it can reduce production and even if the attack is high it can cause 

failure during harvest. This pest damages leaves, male flowers and then bores into the corn 

stalks [4]. The life cycle of this pest is 27-46 days with an average of 37.50 days. Eggs are 

laid in groups under the leaves. The egg period is 3-4 days. There are 5 larval instars, and the 

period of each instar is 3-7 days. The pupal stage is 7-9 days, and the moth period is 2-7 days. 

Natural enemies of the pest in South Sulawesi include the egg parasitoid Trichogramma 

evanescens and larval parasites belonging to Ichneumonidae, Braconidae and Tachinidae. 

Around 71.56-89.80% of eggs are infected with parasitoids. The percentage of infected larvae 

is 1-6%. Predators of this pest include Proreus, Euborellia spp., Lycosa spp., Chrysopa spp. 

and Orius tristicolor [5]. 

 

MATERIALS AND METHODS 

Place and Time 

The research was conducted in two places: 1) collection of pest and natural enemy 

samples was conducted in the field in Sanur Village and its surroundings, East Denpasar 

District, and 2) Plant Pest Laboratory, Faculty of Agriculture, Udayana University. The 

research was conducted from January to April 2025. 

 

Percentage of Attacks 

To determine the intensity of damage caused by pests can be calculated using the 

formula proposed by [6; 7] as follows: 

P = a/b x 100%. 
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Where: P = Percentage of attacks (%) a = Number of plants attacked b = Number of 

plants observed 

 

To find out the extent of the attack category caused by stem borer pests (O. 

furnacalis), see Table 3.1 

 

Table 1. Percentage of attacks and attack categories [6] 

Persentage of attacks (%) Categories 

0 Normal 

0< x ≤ 25 Light 

25< x ≤ 50 Moderate 

50< x ≤ 75 Heavy 

x > 75 Very heavy 

 

Population Dynamics 

Population dynamics can be calculated using the following formula [8]: Nt = No er or dN/dt = 

r N 

 

Description: No = Initial population, at time t = 0 Nt = Population at time t 

e = Natural logarithm base = 2.71828 

r = Constant/intrinsic rate of natural growth 

dN = Population change rate/time at a certain time dt = Time interval 

 

Relationship between Pest Population and Temperature and Humidity 

Analysis to determine the relationship between pest population and temperature and 

humidity used regression analysis approach, and the reciprocal relationship of both variables 

was calculated by correlation analysis [9]. 

While the regression test is used to predict variable Y, namely pest population based 

on variable X, namely natural enemy population (predator) in the following linear equation 

[10]: 

 

Y = a + bX, 

Where: Y = dependent variable, 

X = variable, independent, 

a = constant, line intersection on the Y axis, and  

b = regression coefficient. 

 

Hypothesis based on variance analysis table, explains the linearity test: namely: 

Ho = there is no linear relationship between pest population variables, natural enemy 

population variables and weather factors 

H1 = there is a linear relationship between pest population variables, natural enemies and 

weather factors. 

 

74



Sudarma, I., Darmiati, N., & Suprapta, D. (2025). ATTACK OF THE STEM BORING PEST Ostrinia furnacalis Guenee (LEPIDOPTERA: 
PYRALIDAE) ON SWEET CORN PLANTS (Zea mays saccharata [Sturt.] Bailey). GPH-International Journal of Agriculture and Research, 

8(05), 72-83. https://doi.org/10.5281/zenodo.15721090 

Volume 8 Issue No 05 (2025) Access: https://gphjournal.org/index.php/ar 

 

RESULTS AND DISCUSSIONS 

Stem Borer Attack 

Symptoms of the attack are visible holes in the stem and small grains of dirt scattered 

around the edge of the hole (Figure 1A) and around the hole there are borer larvae that come 

out in the morning and hide in the stem during the day (Figure 1B). Corn yield losses by O. 

furnacalis range from 20-80%. Corn plants attacked by this pest become broken so that it can 

reduce production and even if the attack is high it causes failure during harvest. This pest 

damages leaves, male flowers and then bores into the corn stalk [4]. The high damage to the 

results is because the attack point is not only on a certain part, but almost all parts of the corn 

plant can be targeted. In addition, this pest also attacks all phases of corn plant growth. 

Because almost all parts of the plant are attacked, the symptoms of the attack can be seen on 

the leaves, stems, flowers, and also cobs. The impact of the larval attack has characteristics 

that can be observed directly with the naked eye, namely: the presence of small holes in the 

leaves, the presence of holes from the drilling on the stem, male flowers, or base of the cob. 

As a result of the drilling, the stem and male flowers become easily broken, there are piles of 

damaged male flowers, and damaged corn cobs [11]. 

 

                                      

Figure 1. Symptoms of corn stem borer (A), and (B) corn stem borer larvae 

 

Percentage of Attacks 

The percentage of corn stem borer attacks in all research locations showed that on 

Waribang Street the highest percentage of attacks reached an average of 19.28%, followed by 

Kertalangu Village with an attack percentage of 18%, Sedap Malam Street with an attack 

percentage of 11%, Sekarsari Street with an attack percentage of 9.75% and the smallest in 

Sanur Village reaching 7.63%. So the average percentage of attacks reached 13.15% (Table 

2, Figure 2). 

 

 

 

 

 

A B 
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Table 2. Percentage of stem borer attacks on sweet corn in East Denpasar District 

Location        Observation (%) 

 I II III IV V VI VII VIII Amount Avarage 

Kertalangu 

village 

28 18 21 11 10 16 20 20 144 18 

Waribang 

street 

14 20 19 21 22 19 22 18 155 19,28 

Sekarsari 

street 

5 6 8 10 11 12 13 13 78 9,75 

Sedap Malam 

street 

9 10 10 11 11 12 12 13 88 11 

Sanur 

village 

6 7 8 6 7 8 9 10 61 7,63 

Amount 62 61 66 59 61 67 76 74 526 13.15 

 

Figure 2. Development of the percentage of corn stem borer attacks each week at each location 

According to [6] the percentage of attacks is included in the light category. In line 

with the results of the study by Pratama et al. (2015) that the percentage of corn stem borer 

attacks is in the light category in North Tomohon District. The results of the study [12] 

showed that all corn varieties planted were attacked by corn stem borer larvae with the 

highest attack rate on the Sukmaraga and Srikandi Kuning varieties at 25 percent. The lowest 

attack on the Srikandi Putih variety was 12.5 percent and was more non-preferential to corn 

stem borers compared to other varieties. Boring holes on the Sukmaraga variety began to be 

found in the vegetative phase at 4.8 percent, while boring holes on the Srikandi Kuning, 

Srikandi Putih, and Pulut Uri varieties were 100 percent in the generative phase. 
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Natural Enemy Population 

The population of natural enemies in all Tabuan Locations was 5.89, Dragonflies 

7.14, spiders 5.51, ladybugs 5 and bluebirds 4.38 (Figure 3). The number of natural enemies 

in Kertalangu Village was 4.13, Waribang Street 5.76, Sekarsari Street 6.13, Sedap Malam 

Street 5.64 and Sanur Village 6.26 (Table 3). 

 

Table 3. Population of natural enemies in East Denpasar District 

Natural enemies name Kertalangu 

village 

Waribang 

street 

Sekarsari 

street 

Sedap 

Malam 

street 

Sanur 

village 

Amount 

Wasp (Vesva orientalis) 1 1.38 1.25 1.13 1.13 5.89 

Dragonfly (Cordulegaster 

boltonii) 

1.38 1.25 1.75 1.38 1.38 7.14 

Spider (Araneae) 0.5 1.25 1.13 1.13 1.5 5.51 

Ladybug 

(Halyomorpha halys) 

0.75 1 1 1 1.25 5 

Wren (Mirafra javanica) 0.5 0.88 1 1 1 4.38 

Jumlah 4.13 5.76 6.13 5.64 6.26 27.92 

 

Figure 3. Population of natural enemies in East Denpasar District 

The small pest population in Sanur Village of 7.63 individuals is due to the relatively 

high natural enemy population of 6.26 individuals, while the high stem borer pest population 

in Kertalangu Village and Jalan Waribang is 18 and 19.28 individuals respectively with 
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natural enemies of 4.13 and 5.76 individuals (Table 3). It is common in nature that pests will 

be high if the natural enemy population is high, and vice versa (Figure 4). The use of natural 

enemies in controlling corn stem borers (O. furnacalis) is an effective and environmentally 

friendly method. Natural enemies such as Trichogramma wasps, Argiopidae, Oxyopidae, and 

Theriidae spiders, as well as Selonepsis germinata and Proreus simulans ants, play an 

important role in suppressing the population of this pest. 

 

Figure 4. Development of corn stem borer population compared to development of 

natural enemy population 

Population Dynamics 

Population dynamics of plant pests refers to the study of changes in the number and 

distribution of pests in a given area and time. This includes the processes of growth, 

reproduction, death, migration, and interactions between pests and environmental factors that 

affect their populations. The population dynamics of corn stem borer pests showed that the 

highest was from week IV to V at 0.83 followed by observations from I to II at 0.80 (Table 

5). This means that out of a hundred, only 83 or 80 pests were born in a week. Week I 

increased to Week II, then decreased, and weeks III to V increased again and then decreased. 

 

According to Dadang [13], the factors that determine the high and low population of 

an organism are determined by internal, external and food factors. Internal insect factors 

include life cycle, sex ratio, and personality. The life cycle is the length of time for insect 

development from eggs to the insect laying eggs for the first time. The shorter the life cycle, 

the faster the insect population development. Sex ratio is the comparison of male and female 

insects where the more females produced, the faster the population by a female, this is the 

higher the level of personality of an insect, the faster the insect population will grow. 
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Table 5. Population dynamics of sweet corn stem borer 

 
External factors consist of abiotic and biotic environments. Abiotic environments 

include rainfall, temperature, humidity and others that will limit or encourage insect 

populations to grow. Biotic factors include predators, parasitoids, pathogens, competitors and 

others. The presence of predators and parasitoids in a plantation will determine the 

development of insect pests. Food factors are other factors that greatly determine the 

development of insect pest populations. Food quality and quantity factors will influence the 

high and low levels of population development [13]. 

 

Relationship between Pest Population, Natural Enemies with Temperature and 

Humidity 

The relationship between temperature and the population of corn stem borer pests was 

significantly positive with a correlation coefficient of r = 0.87 (R2 = 0.73), with the regression 

equation Y1 = 24.097 + 0.190X1 (Y1 = stem borer pest population and X1 = temperature) 

(Figure 5). 

 

The relationship between stem borer pests and humidity has a very significant effect 

with a coefficient (r) = 0.94 (R2 = 0.89), with the regression equation Y1 = -182.815 + 2.729 

X2 (Y2 = stem borer pests and X2 = humidity) (Figure 6). This means that corn stem borer 

pests are very much determined by temperature and humidity. The higher the temperature and 

humidity to a certain limit, the higher the population of the pest. 
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Figure 5. Relationship between temperature and population of stem borer 

 

Figure 6. Relationship between relative humidity and population of stem borer 

 

When both temperature and humidity are connected to the population of corn plant 

pests, the following regression equation is obtained Y1 = -187.639 - 0.301X1 + 2.908X2 (Y1 

= pest population, X1 = temperature and X2 = humidity). 

 

The relationship between temperature and natural enemy population has a significant 

positive effect with a coefficient of r = 0.853 (R2 = 0.73) with the regression equation Y2 = 

21.37 + 0.9367X1 (Y2 = natural enemy population and X1 = temperature) (Figure 8). 

While the relationship between natural enemy population and humidity is not significant. The 

relationship between natural enemy population and corn stem borer pest population shows no 

significant effect. 

Temperature plays a significant role in the development of corn stem borers. The ideal 

temperature range for corn stem borer development is generally between 50° and 85°F (10° 

and 30°C). Lower or higher temperatures can inhibit their growth and reproduction 
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The results showed that O. furnacalis at the egg or larval stage was more sensitive to 

a single heat wave than at the pupal or adult stage. After a single heat wave, O. furnacalis 

showed reduced egg hatching or reduced larval survival, but the optimum temperature for egg 

hatching and larval survival was higher than that in the control. The upper temperature 

threshold and optimum temperature for larval development in the control were higher than 

those after a single extreme heat wave. Male and female pupal weights decreased with 

increasing temperature, and pupal weights decreased more rapidly in females than in males. 

Cox proportional hazards models showed that when O. furnacalis developed at 25°C, the risk 

of immediate adult mortality following a 3-h heat wave at the egg stage was higher than in 

controls, but when O. furnacalis developed at 29°C and 31°C, the risk of immediate adult 

mortality following a heat wave was significantly lower than in controls. Our study highlights 

the impact of a single heat wave on O. furnacalis eggs and the subsequent development of 

surviving individuals [14]. 

The relationship between temperature and corn stalk borer (O. furnacalis) is positive. 

This means that the higher the temperature, the larger the corn stalk borer population. Warm 

and humid temperatures are ideal conditions for the growth and development of corn stalk 

borer larvae. Temperature has a significant impact on the biology of corn stalk borers, 

especially the European corn stalk borer (O. nubilalis). High temperatures can affect 

reproductive traits, leading to increased reproductive investment with less preferred partners. 

Specific temperature effects include increased developmental rates, altered synchrony of 

adult emergence, and decreased egg production, especially during the pupal and adult stages. 

European corn borer, O. nubilalis (Hübner), egg hatching was studied under several 

temperature and humidity conditions. The hatching percentage decreased drastically, 

regardless of humidity, at 36 and 39°C. Hatching ranged from 74.0 to 0.5% at a vapor 

pressure deficit of 7.5–32.5 mb in the temperature range of 24–33°C with a 3°C increase. 

European corn borer egg hatching was similarly affected, from oviposition to larval hatch, by 

12-hour stress periods of 14.5, 17.5, and 20.5 mb (at 30°C) [15]. 
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CONCLUSION 

The percentage of attacks shows a light category, with the population of borer pests 

getting bigger and the population of natural enemies is getting bigger. The dynamics of the 

pest population increased in weeks I to II and IV and V, this is in accordance with the 

development of natural enemies. The relationship between temperature and pest population 

shows a significant effect, while the relationship between humidity and the population of 

beaked pests is very significant. The relationship between temperature and natural enemies 

has a significant effect but the relationship between humidity and natural enemies has no 

significant effect. While the relationship between the population of natural enemies and the 

borer pest population has no significant effect. 
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