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ABSTRACT 

Plastic mulch is one of the cultural practices that can be applied to control white grubs Lepidiota stigma 

Fabricius (Coleoptera: Scarabaeidae) in sugarcane. The strategy needs to be tested for its effectiveness in the 

broader area before it is disseminated to farmers or other users. This study aims to verify the pest control 

strategy of plastic mulch to control white grubs L. stigma in areas smallholder sugarcane farms. The study 

was conducted in Banyuputih Sub-district, Situbondo Regency, East Java, from November 2016 to December 

2017. The total area used for this study was 4 ha. The treatments were 100% plastic mulch closure compared 

with no plastic mulch closure. Installation of plastic mulch is carried out the day after rain (> 4 mm). The 

experimental design used an unpaired t-test with ten replications for each treatment. The results showed that 

the application of 100% plastic mulch closure was able to suppress the white grubs population and plant 

damage. The number of sugarcane population that can be saved from the damage by white grubs were 28%. 

Plastic mulch practice caused an additional cost of 53%, but this generated additional revenue of 69%. 

Therefore, the technology of land cover with plastic mulch is feasible in the cultivation of sugarcane farming 

because it has a B/C ratio of more than 1 and higher than sugarcane without using plastic mulch. 
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White grub attacks sugarcane roots and endemic in

some dry soil with light soil texture. The white grub attacks 

in Indonesia spread in East Java, Central Java, West Java, 

Yogyakarta, West Nusa Tenggara, and South Sumatera [1-

3]. The white grubs species that dominantly causes damage 

to sugarcane in Indonesia is Lepidiota stigma Fabricius. It 

caused more than 50% damage against sugarcane and in 

severe attacks, it causing crop failure [4-7]. Therefore, 

white grubs control draws serious attention from farmers 

and researchers. 

Damage caused by white grubs is visible and can be 

distinguished from the attacks of other pests on sugarcane. 

White grub attacks on newly planted crops cause plant 

death. If the attacked plants less than five months old, it 

leads to stunting sugarcane growth, and if it attacks plants 

more than five months old, then the plants will collapse 

easily. The control of white grubs pests in sugarcane has 

been done in various ways, including biological control [8-

12], chemical control [13-15]; and cultural control [16]. All 

the control methods have not produced tangible results, 

especially in endemic areas. The white grub pest research in 

2014 showed that the white grub population in Situbondo 

District was very high, reaching an average of 19.6 larvae 

per m2. The pest control strategies that have been applied in 

the field consisted of botanical pesticides, biopesticides, 

soil insecticides, and sugarcane intercropping with sesame 

still failed to provide optimal results since the average 

damage rate still more than 50% [6]. 

Mulch is a pest control technology that relatively 

expensive and has never been applied to sugarcane. Plastic 

film mulching is regularly applied to horticultural crops that 

have high economic value. Small scale research indicated 

that the best way to install plastic mulch in the field is 

immediate installation after the rain [17] and the soil surface 

completely covered [18]. However, the technology needs to 

be tested on a broader scale to determine the consistency of 

its effectiveness in controlling white grub pests. This study 

aims to evaluate the effectiveness of land cover technology 

using plastic mulch for controlling the white grubs L. stigma 

in sugarcane farms. 

1.1.  Materials and Methods 

This study is a collaboration with farmers of Banyuputih 

Village, Banyuputih District, Situbondo Regency, East 

Java, Indonesia, which was conducted in white grubs 

endemic area from October 2016 to December 2017. The 

sugarcane plant used was RC-1 of Bululawang (BL) variety 

in a 4 ha land. We used 400 kg of NPK 15:15:15 fertilizer 

+ 600 kg ZA per ha, with one-third of the dosage was

applied in the first month after stem cutting, and the

remaining dosage was administered three months after stem

cutting.



 
 

There were two treatments, i.e., with and without plastic 

mulch. Each treatment had 10 sample plots as replications 

the whole plots for each treatment consisting of a 2 ha area. 

The observed variables consisted of larval and beetles 

populations, crop damage, rainfall, production costs, and 

income of sugarcane cultivation. Lepidiota stigma 

population and the attack percentage was examined using a 

method developed by PT Gunung Madu Plantation (PT 

GMP) and Harjaka [5] with slight modifications in 

excavation length and width (Figure 1). White grub larvae 

population and plant damage samplings were carried out in 

each plot with five sample units. From each sample, five 

sample derivatives were taken, and each sample derivatives 

consisted of several cluster samples (5 meters/rows) with a 

minimum distance of 10 lines from the edge (Figure 1). The 

white grub larvae populations were observed by digging the 

soil on the side of sugarcane. The size of the soil extraction 

was 2 m x 0.5 m x 0.5 m (length, width, and depth). 

Observations were made by opening the plastic mulch and 

covering it again right after the observations completed. 

These observations were carried out every 7-day of 

intervals from 23 November 2016 to 16 August 2017. From 

March to August 2017 crop damage assessment was carried 

out with the intervals of 1-2 months between the 

observations. The white grub beetles were observed through 

installing a light trap from 7 October 2016 to 31 March 2017 

at 7-day intervals. Sugar factories provided data on 

sugarcane production, yield, crystal, and molasses. The 

farming analysis of cost and profit was done by calculating 

production costs, revenues, and income. 

Data were analyzed using a t-test, with 10 replications. 

Benefit-Cost (B/C) Ratio analysis was used as a decision 

criterion to measure the profit level of new technologies in 

the farm production process. B/C > 1 means that the plastic 

mulch technology provides extra benefits higher than the 

cost. B/C < 1 means the technology application provides 

extra costs higher than the benefits. And, B/C = 1 means the 

extra benefits of applying plastic mulch equal with extra 

costs Malian [19]. 

1.2. Our Contribution 

The application of the use of plastic mulch has never 

been done on sugarcane and is a relatively expensive pest 

control method, so this method must be ensured to be 

effective and efficient. The technology is needed for sugar 

cane endemic pests. In endemic areas, uret pest can cause 

more than 50% crop damage and can even cause crop 

failure. In these conditions there is no technology that can 

control it, so that plastic mulch technology is an option even 

though it is expensive. 

1.3. Paper Structure 

The structure of this paper is organized as follows. 

Section 1 is an introduction that explains the importance of 

L. stigma insects, some ways of controlling them, and the 

purpose of the study. Section 2 is the research methodology 

that informs the implementation time, the area of the study, 

the maintenance of sugarcane, the treatment in the study, 

the observation variables, the way of observation, and the 

analysis of the data used, and discussion explaining uret 

infestation, damage to sugarcane, productivity of 

sugarcane, and farming analysis.  

2. RESULTS AND DISCUSSION 

Timeliness of plastic mulch installation is crucial for the 

effective utilization of land cover technology in controlling 

white grubs. Rainfall is the criterion used as the basis for 

installing plastic mulch. Installation of plastic mulch is 

recommended as soon as it rains > 4 mm [17]. The 2016 

rainfall in Asembagus was an anomaly, where rain occurred 

almost throughout the year, and the rain stopped only in 

August 2016 (Figure 2), making it difficult to determine the 

right time to install the plastic mulch. Aside from this, the 

              Sample 1 

              Sample derivatives 1A,1B,1C,1D 

                Sample 2 

               Sample derivatives 2A,2B,2C,2D 

              Sample 5 

             Sample derivatives 5A,5B,5C,5D 

 

              Sample 3 

              Sample derivatives 3A,3B,3C,3D 

                Sample 4 

               Sample derivatives 4A,4B,4C,4D 

= Observation box of white grubs larvae population length x width x inside = 2m x 0.5m x 0.5m 
 

Figure 1 Sampling method for observing white grubs larvae 
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sugarcane cutting period in the research location was 

completed in October - November 2016. Thus, the 

installation of plastic mulch can only be carried out in 

December 2016. These conditions were challenges that 

tested the effectiveness of the plastic mulch technology in 

controlling white grubs. Subiyakto and Sunarto [17] stated 

that the installations of plastic mulch at 1, 7, 14, and 21 days 

after rain (DAR) had a significant effect on the white grub 

population compared to without mulch. In that case, the 

installation of plastic mulch more than 21 DAR may still 

have the chance to controlling white grubs.  

Rainfall becomes the base for the appropriate time to 

install plastic mulch because rainfall influences the flight 

time of the white grub beetles. The final instar of white 

grubs that lives in the soil will be encouraged to become 

pupae, imago stage and then fly to copulate, usually 

occurring 2-3 months after the rain. When the beetles start 

flying, it can be monitored using light traps (Figure 3). The 

flight season of white grub beetles in Indonesia usually 

occurs in November-December [20]. For that reason, there 

were no beetles were found during four observations in 

October. Adults begin to emerge in early November 2016 

to the end of February 2017. They are most abundant in 

December 2016, with the highest in the second week of 

December, where 83 beetles observed. Furthermore, the 

population declined until there were no flights in the first 

week of March 2017. The plastic mulch installation should 

be installed based on the time beetle's flight period started. 

In this case, it should be in November 2016. However, in 

this study, the mulch was installed after the peak of the 

beetle population. 

White grub larvae infestations in the field usually occur 

2-3 months after beetle flight [20]. Larvae populations in 

this study were found at the beginning of the observation 

period in November (Figure 4). It shows that the rainfall 

throughout 2016 affected the presence of white grub larvae, 

which were found earlier than usual. The studies in 2014 

and 2015 by Subiyakto and Sunarto [17] and Sunarto and 

Subiyakto [18] reported that white grub larvae infestation 

was not shown until in January. The larval stages in the 

three initial observation periods prior to the closure 

treatment of the plastic mulch varied from first to fourth 

instars [21]. The observed larval size indicates that beetles' 

infestations occurred before November 2016 or earlier than 

average conditions. Meanwhile, the beetle larvae were 

detected early in November 2016, and this might be the 

reason why the light traps cannot function effectively since 

the adult population is low. Plastic mulch installation seems 

to be able to suppress the white grub larvae populations. The 

larvae populations before the plots covered with plastic 

mulch showed unevenness between the experimental plots 

(Figure 4). From three initial observations in plastic mulch 

plots, we collected 1.33 larvae/m2 averagely, while in the 

plot without mulch, it was 0.33 larvae/m2. However, on 

eight observations or 52 days after treatment, the effect of 

plastic mulch began to appear. Larvae populations in the 

plots without mulch in the observation period February to 

August 2017 increased and was higher than in the plastic 

mulch plots with an average population of 1.99 larvae/m2 

and 0.96 larvae/m2, respectively. Plastic mulch caused a 

decrease in larval beetle populations because it interfered 

with beetle oviposition [17]. Additionally, it is suspected 

that the natural mortality factor also contributed to lower 

populations in the plastic mulch plots.  

The symptoms of attacked plants began to show after 5-

6 months, which was in May 2017, where the damage was 

18% for plots without mulch and 1% in plots using plastic 

mulch. At the end of the observation period, damaged plants 

increased in plots without mulch up to 30% and plots using 

plastic mulch by 2% (Table 1). The percentage of damaged 

plants in plots without mulch was lower compared to 2014 

and 2015 studies, which more than 50% [6, 17, 18]. 

However, this level of damage in this study is still beyond 

the economic threshold for controlling white grubs using 

Figure 2 Rainfall during the period of 2016-2017 in Asembagus, Situbondo 
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plastic mulch. Sunarto and Subiyakto [18] stated that the 

economic threshold for controlling white grubs using 

plastic mulch is 27% plants are damaged. The application 

of land cover technology using plastic mulch to control 

white grubs effectively suppressed crop damage allowing 

sugar cane production reached 105.62 kg, significantly 

different compared to without mulch treatment. Sugarcane 

then processed in a sugar factory and the products received 

by farmers in the form of sugar and molasses. With a sugar 

cane content of 8.59%, the results obtained as much as 9.07 

kg of sugar and molases of 3.17 kg per ha in the plastic 

mulch closure treatment were significantly different from 

those without mulch (Table 2).  These results indicate that 

land cover technology using plastic mulch consistently 

provided favorable results when it was applied to the area 

with economics scale that meet sugarcane farming. 
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Figure 3 Lepidiota stigma beetle caught by a light trap 

Figure 4 Average population of white grubs (larvae/m2) in the treatments of plastic mulchand  without mulch 
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Table 1 Percentage of crop damage by white grubs in plots treated with plastic mulch and without mulch 

Treatment 
Crop damage (%) 

March 3, 2017 May 5, 2017 July 4, 2017 August 3, 2017 

Plastic mulch 0 1 2 2 

Without mulch 0 18 30 30 

Table 2 Production of sugarcane, sugar, and molasses in plots treated with plastic mulch and without mulch.  

Treatment 
Production (kg/ ha)* 

Sugarcane  Sugar  Molasse  

Plastic mulch 105.62a 9.07a 4.52a 

Without mulch   69.72b 5.99b 2.99b 

Note: 8.59% sugar yield 
* Production percentage followed by different letters in the same column are significantly different at 5% 

Table 3 Farmer income from sugarcane farming in the treatment using plastic mulch and without mulch 

Treatment 

Product allocation for farmers 

(kg) 
Price (IDR) 

Income (IDR) 

Sugar  Molasses Sugar Molasses 

Plastic mulch 5.90 3.17 9,700 1,200 61,053,400 

Without mulch 3.36 2,09 9,700 1,200 35,123,000 

 Note: The allocation of sugar products received by farmers is 70% of the total sugar produced (crystal) 

Applying this technology to the sugarcane field resulted 

in an additional income of 69%, even though it required an 

extra cost of 53%. Tables 3 and 4 show the cost and benefit 

of sugarcane cultivation with and without mulch. There was 

a significant difference in the implementation cost of plastic 

mulch on the sugarcane field. Cost differences occur due to 

the purchase of mulch, landfill, installation, and dismantling 

the plastic mulch. Weed growth in plastic mulch plots was 

relatively low, so that the weeding was easier, and this can 

be done together with landfilling. However, the cost of the 

landfill in plastic mulch plots was higher than without 

mulch because they had to uncover the plastic mulch before 

landfilling.  

The total cost of sugarcane cultivation by applying 

plastic mulch reached IDR 36,143 million per ha, and the 

plot without mulch was only IDR 22,949 million per ha, 

resulting in an additional cost of IDR 13,194,236 per ha. 

The income received from sugar and drops production 

amounted to IDR 61,053,000 for plastic mulch areas and 

IDR 35,123,000 for non-mulch. The sugarcane farms 

income with plastic mulch were IDR 61,053,000 for 5,902 

kg sugar and 3,170 kg molasses per ha whereas, for 

treatment without mulch, the income was IDR 35,123,000 

for 3.36 kg sugar and 2.09 kg molasses per ha. The surplus 

from the application of plastic mulch technology is IDR 

25,930,400. Based on the calculation of the extra revenues 

and costs, a B/C ratio of 1.97 is obtained, which shows that 

the application of land cover technology using plastic mulch 

is more profitable than without mulch. Thus, using plastic 

mulch to control white grubs was proven to be more 

productive and economically beneficial than without using 

plastic mulch. 

This study showed that plastic mulch increases 

sugarcane productivity and effectively controlling white 

grubs in field trials in smallholder sugarcane farms. The use 

of plastic mulch requires an expensive investment, but this 

technology is quite efficient for white grub control in 

endemic areas. Besides, the use of mulch has the potential 

to reduce groundwater evaporation and control weeds. 

Therefore it is highly recommended to apply this 

technology in white grubs endemic areas, which are 

generally dry land with sandy soil structure. Plastic mulch 

is a new technology for controlling white grubs in 

sugarcane and the outcomes of this study showed that this 

technology is ready to be introduced in other endemic areas 

such as in Kediri, Lamongan, Tulungagung, Lumajang, 

Jember, Bondowoso, Purworejo, and Sleman. 
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Table 4 Farming analysis on land cover treatment using plastic mulch and without mulch 

Cost and income description 
Cost (IDR/ha) 

Plastic mulch Without mulch 

Cost 

Cutting ratoon sugarcane 2,500,000 2,500,000 

Replanting dead seeds 500,000 500,000 

Fertilizing 2 times 800,000 800,000 

Landfilling 2 times 2,110,000  

Weeding & landfilling 2 times  1,610,000 

Clean the dried leaves 2 times 2,500,000 2,500,000 

Installing plastic mulch 1,500,000 - 

Dismantling plastic mulch 810,000 - 

Harvest, loading and transporting 15,843,450 10,459,214 

Fertilizer (NPK+ZA) 4,580,000 4,580,000 

Plastic mulch can be used for 2 seasons (1 season @ 

IDR 5,000,000) 5,000,000 - 

Total cost 36,143,450 22,949,214 

Additional cost 13,194,236 - 

   

Income 

Income (sugar + molasses) 61,053,400 35,123,000 

Additional income 25,930,400 - 

B/C Ratio 1.97 - 

3. CONCLUSION 

The results of this study established that plastic mulch 

had suppressed the white grub populations and plant 

damage. Sugarcane damage in plastic mulch plots is lower 

than without mulch, with a difference of 28%. The 

application of plastic mulch causes an additional cost of 

53% but generates an extra income of 69%. Land cover 

technology using plastic mulch is profitable to be applied in 

sugarcane cultivation because it has a B / C ratio of 1.9. 
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