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Abstract. Oil Palm- cattle integration is part of the government initiatives
to supply the huge demand for beef in Indonesia. It also maximizes land
usage to raise farmer productivity and profitability. The issue of cattle in oil
palm could spread Ganoderma disease influencing the deployment of oil
palm-cattle integration. The purpose of this study is to assess farmers'
perception of cases of Ganoderma infection in oil palm plantations. The
research was conducted in 6 districts of Bengkulu province (Bengkulu City,
Seluma, Central Bengkulu, North Bengkulu, Muko-muko, and Kaur). The
study's target group included male and female heads of rural agricultural
households either practicing integrated oil palm-cattle systems (IOPCS) or
not practicing IOPCS. In-person interviews were conducted with all
respondents using a standardized questionnaire to collect data. The findings
indicated that although farmers perceive several potential benefits from
integrating cattle into oil palm plantations, they also confront challenges
concerning security, finance, knowledge, feed availability, and disease in the
cattle. In addition, many farmers were failing to recognize that their farms
were contaminated with Ganoderma. Only a few respondents thought there
was a link between Ganoderma infection and cattle integrated in oil palm.
In this study, we will also discuss the relationship between farmer education
level and their knowledge about Ganoderma infection and also compare the
incidence of Ganoderma infection in IOPCS and non-IOPCS based on
farmer perception.

1 Introduction

As the world's leading producer of palm oil, Indonesia continues to be one of the most
advanced plantation crops [1]. This plant is frequently advocated as a means of promoting
rural development and reducing poverty [1]. Palm oil production in Indonesia can meet food
and non-food needs and contributes 59 percent to the world market share ([2]; Suryantini and
Wulandari 2018). Oil palm land also has a very large contribution to the development of
livestock, especially ruminants because plants growing beneath the canopy are a potential
source of feed and also suitable for grazing [4][5]. The integrated system of cattle palm is not
only beneficial for livestock because of the availability of feed, but the integrated system also
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has a considerable contribution to lower wedding expenses because cattle can be used as 'bio
lawn mowers' and also improved soil quality due to manure return [6]. [7].

However, the program had two main concerns (1) whether it can boost oil palm output
and farmer income, and (2) whether it poses a significant risk of destroying Indonesia's oil
palm plantations because of the possibility of rapid livestock in the integrated system
distribution of Ganoderma [8]. In other words, the implementation of the oil palm cattle
integration system experienced another obstacle due to farmers' concerns about the alleged
spread of basal stem rot disease (Basal Stem Rot)/BSR which is suspected to be spread from
stepping on cow feet or cow feces. The incidence of Ganoderma infection due to the
integration of cattle in oil palm plantations was also a hot topic at the FAO Inception Meeting
TCP/RAS/3507 Building Policy Capacity Towards Sustainable Livestock Development
Bangkok, Thailand in 2015 (Soedjana 2015). G. boninense has been identified as the fungus
responsible for BSR on oil palm in Indonesia. In the provinces of North Sumatra, Riau, and
Lampung, the BSR disease infestation has reached 20%-30%. Both the yield and the quantity
of FFB were decreased by the illness. About 40% of the provinces' crop yield was lost to
disease, particularly in places with more recent plantings or third-generation plantations. In
the 25-year-old oil palm crops plantation, up to 85% of the oil palm population perished due
to BSR illness.[8]. BSR disease caused by Ganoderma boninense has resulted in a decrease
in the production of up to 50% and oil palm mortality [10]. Another investigation. Was also
reported that the integration of oil palm cattle in oil palm plantations is suspected of spreading
Ganoderma disease.

Thus far, there has been insufficient information released to determine whether there is a
relationship between BSR and integrated oil palm-cattle systems and the occurrence of BSR.
Therefore, farmers' perceptions of BSR are crucial since the farmer has the primary
responsibility for guaranteeing the condition of oil palm. This study aims to assess farmers'
perception of cases of Ganoderma infection (Basal Stem Rot) in smallholder oil palm
plantations in Bengkulu. The constraints of oil palm farmers not implementing integrated oil
palm-cattle systems (IOPCS) production in oil palm plantations will be highlighted.

2 MATERIALS AND METHODS

The study was conducted in 6 districts of Bengkulu-Sumatera, those are 6 districts namely
Kota Bengkulu, Bengkulu Tengah, Seluma, Bengkulu Selatan, Muko-muko, and Kaur. The
study was conducted from 4 May- 10 June 2024. The criteria used to choose the respondents
are farmers who practice IOPCS or do not practise IOPCS independently. Respondents were
chosen from 128 randomly selected smallholders; 66 practising IOPCS, and 62 farmers not
practising IOPCS. The interview was conducted using a pre-arranged list of open-ended and
closed-ended questions covering general information on gender, age, education, occupation,
and oil palm land ownership. Respondents then participants were then asked about their
perception of the existence of Ganoderma sp in their oil palms, the number of infected oil
palms, the symptoms of Basal Stem Rot (BSR), the role of cattle-transferred Ganoderma and
the effect of disease on the oil palm. Meanwhile, secondary data was obtained from the
literature or references related to this research. Data were

3 RESULTS AND DISCUSSION

Table 1 revealed that more than 50% of farmers practicing integrated oil palm-cattle systems
IOPCS. Oil palm-cattle integration has been implemented in Bengkulu Indonesia since 2003.
Initially, these systems are driven by policies that aim to improve food security and raise
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farmer incomes. The percentage of females involved in practicing IOPCS is 37%, this result
was quite high compared with the other finding

Table 1. Socio-demographic of respondents.

Practising IOPCS Not- practicing IOPCS
Variables Number Percentage Number Percentage
Respondents 66 51.56 62 48.44
Gender
Female 25.0 37.9 17.0 27.4
Male 41.0 62.1 45.0 72.6
Age (years)
<25 4.0 6.1 3.0 4.8
25-40 11.0 16.7 19.0 30.6
41-50 22.0 333 17.0 27.4
51-60 15.0 22.7 15.0 24.2
> 61 14.0 21.2 8.0 12.9
Education level
Basic 25.0 37.9 17.0 274
Secondary 8.0 12.1 6.0 9.7
High School 25.0 37.9 31.0 50.0
University 8.0 12.1 8.0 12.9

There are relatively few young people working in the agricultural sector. It could be
because agriculture is still seen as a secondary sector compared to other businesses like
manufacturing, trade, and government. The study's respondents' ages nearly fall into
productive age categories since respondents' ages affect production [11] state than the
productive-age population (those between the ages of 15 and 64). This indicates that the
respondents can sustainably engage in farming. The majority of responders have completed
high school, suggesting that the government's 12-year mandatory education program is
effective [12]. The farmers with higher levels of education were more conscious of their
issues and employed innovative methods to address them [13].

Table 2. Land ownership and oil palm age.

Practising IOPCS Not- practicing IOPCS
Variables Number Percentage Number Percentage
Land ownership
<1 27.0 40.9 30.0 484
1-2 19.0 28.8 16.0 25.8
3-4 10.0 15.2 6.0 9.7
4-5 4.0 6.1 6.0 9.7
5-6 4.0 6.1 1.0 1.6
>6 2.0 3.0 3.0 4.8
Oil palm age
<14 year 48.0 72.7 40.0 64.5
>14 years 18.0 273 22.0 35.5

Table 2 More than forty percent of farmers occupy less than 1 hectare of oil palm
plantation. [2] state that even though Indonesia is the largest oil palm-producing country,
smallholder plots account for 40% of the total crop area and often as little as 1-2 hectares for
food security and economic well-being. According to [14]. About 25% of Indonesia's oil
palm farms are run by independent, small-scale, individual farmers who are not connected to
any corporations.



BIO Web of Conferences 159, 02007 (2025) https://doi.org/10.1051/bioconf/202515902007
SAFE 2024

Table 3. Farmer’s perception about Ganoderma infection.

Percentage

Variables Yes No Not Don’t
Sure know

Have you ever seen the Ganoderma IOPCS 36.36 | 7.58 | 56.06 0.00

infection on the palm Non-IOPCS 41.94 | 645 | 50.00 1.61
Do you know any symptoms of the disease IOPCS 10.61 | 31.82 | 10.61 46.97
Non- IOPCS 8.06 | 22.58 | 19.35 50.00

Do you think BSR is a threatening disease IOPCS 24.24 | 15.15 | 12.12 48.48
in oil palm Non-OPCS 16.13 | 645 16.13 61.30
Do you think that the disease transferred IOPCS 10.61 | 31.82 | 10.61 46.97
from cattle to palm?? Non-IOPCS 8.06 | 22.58 | 19.35 50.00

Based on farmer perception 36.36% (IOPCS) and 41.94% (Not-IOPCS) farmers believe
that the oil palm was infected with Ganoderma, nevertheless, almost half were unsure. Based
on Table 2, the percentage of oil palms infected with Ganoderma In North Sumatra, Riau,
and Lampung provinces, the BSR disease infection has reached 20% to 30% [8]. The Basal
Stem Rot disease caused by Ganoderma boninense can affect up to 50 % of oil palms and it
causes both palm mortality and a sharp decline in production [15].

Only about 8.06-10.61 % of farmers recognize and know the symptoms of BSR,
according to the farmers the symptoms of BSR are yellowing leaves, wilting leaves, and dead
branches. The symptoms of BSR a "skirt-like" crown shape, a high percentage of unopened
spear leaves, and severe drying of the lowest leaf portion are typical foliar signs of infected
trees. Along with these other changes, the leaves become pale yellow, develop chlorotic and
necrotic tips, and become shorter with wilting green fronds [16]. [17].

According to our analysis, 46.96—50% of farmers were unaware that BSR is now a serious
illness that threatens oil palm production and results in significant financial losses. [8] said
that the BSR has been reported to attack all stages of oil palm and is well-known as a silent
killer. Furthermore, when it comes to the subject of how livestock transmits the BSR, 8— 10%
of farmers are certain that cattle play a significant role in the illness's spread, 22.58% of cattle
did not spread the disease, and 46.97-50% of farmers were unsure of how the disease spreads.

Table 4. The correlation between Ganoderma infection based on farmer perception of the age of oil
palm and the implementation of IOPCS.

Ganoderma Age of oil palm IOPCS-Not
I0PCS

Ganoderma Pearson Correlation 1.00 -0.06 0.02
Sig. (2-tailed) 0.50 0.84

Age of oil Pearson Correlation -0.06 1.00 0.12
palm Sig. (2-tailed) 0.50 0.19
IOPCS-Not Pearson Correlation 0.02 0.12 1.00

1I0PCS Sig. (2-tailed) 0.84 0.19

Our findings showed no correlation between the age of oil palm on the existence of
Ganoderma. According to [8] Ganoderma attacks either the old crops or the young crops.
Mature palms often take two to three years to die from infection, whereas young palms
typically die six to twenty-four months after these symptoms first occur [17].

4 Conclusion

Based on farmer perception the percentage of the existence of Ganoderma is almost similar
to either IOPCS or Not IOPCS. About 8-10% of farmers' perception sure that cattle can
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transfer the Ganoderma to palm. Educating farmers influences the understanding of
Ganoderma infection.
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