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Abstract—Rubber leaf diseases can reduce canopy function and latex production, yet effective management depends on farmers' ability to recognize
symptoms, obtain a reliable diagnosis, and act on technical advice. This descriptive cross-sectional study assessed disease experience, management
practices, and soil-fertility knowledge among 30 purposively selected rubber farmers in Barangays Locac, Magsaysay, and Los Arcos, Agusan del Sur,
Philippines. Frequencies and itemwise percentages were recalculated from respondent-level interview records. Twenty-nine farmers (96.7%) reported
leaf disease. Among these respondents, black or brown leaf spots, branch wilting, and decreased latex yield were each reported by 100%, while 82.1%
of 28 respondents rated the production effect as very severe. Despite this burden, 27 of 29 affected respondents (93.1%) reported doing nothing as a
disease-specific response; only 3.4% reported fungicide use and 10.3% sought advice. Soil testing had been conducted by 13.3%; among 26 non-testers,
lack of budget (96.2%) and uncertainty about where to test (53.8%) were the main barriers. Only 10.7% understood the importance of soil pH, 3.3%
recognized nutrient-deficiency symptoms, and 96.7% were unsure which major nutrient was lacking. Conversely, all 29 respondents answering the
question said they would follow a technician's recommendation. The findings identify a marked knowledge-practice gap and a strong entry point for
locally accessible diagnosis, soil testing, and field-based extension. Because the questionnaire used a provisional disease label and laboratory
confirmation was limited to selected farms, the survey estimates farmer-reported rubber leaf disease, not pathogen-specific prevalence.

Index Terms—anthracnose, farmer knowledge, Hevea brasiliensis, leaf disease, management practices, soil testing, technical extension

I. INTRODUCTION

Natural rubber from Hevea brasiliensis supports rural livelihoods throughout tropical Asia, but sustained production depends on
healthy canopies, appropriate soil-fertility management, and timely technical support. Rubber smallholders make repeated decisions
about fertilizer use, sanitation, pesticide application, and when to consult extension personnel. In mature rubber plantations in Thailand,
fertilization practices differed among smallholders and reflected farm and decision contexts rather than a single uniform program [1]. A
Philippine study in Agusan del Sur and North Cotabato likewise showed the importance of farmers' perceptions and cultural management
in rubber-based production systems [2].

Leaf disease diagnosis is especially important because similar field symptoms can arise from different pathogens. Colletotrichum
comprises a species complex capable of causing rubber anthracnose, and morphology alone may not reliably resolve species identity
[3]. Neopestalotiopsis fungi have also been associated with a novel rubber leaf-fall disease in Southeast Asia [4], and Pestalotiopsis-
type leaf fall can reduce leaf area and rubber production [5]. Consequently, farmers' reports of leaf spots, defoliation, wilting, or yield
decline are valuable indicators of production burden but cannot, without laboratory or molecular confirmation, establish pathogen-
specific prevalence.

Knowledge does not automatically translate into action. Reviews of integrated pest management (IPM) identify weak outreach, limited
incentives, complexity, and gaps between recommended technologies and local conditions as persistent barriers to adoption [6], [7].
Extension services can help translate diagnosis into practical decisions, but recommendations must be feasible for smallholders and
supported by accessible inputs and diagnostic services [8]. Similar access and information constraints influence adoption of soil testing
and formulated fertilizer recommendations [9].

In Agusan del Sur, an improved provincial soil laboratory has recently expanded the local capacity for rapid soil analysis and fertility
recommendations [10]. Whether farmers can benefit from that capacity depends on awareness, affordability, sample referral, and trusted
interpretation. This study therefore aimed to assess rubber farmers' knowledge, perceptions, and current management practices regarding
farmer-reported leaf disease and soil fertility, and to identify priority gaps for diagnostic and extension programs in selected communities
of Agusan del Sur.
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Il. MATERIALS AND METHODS

A. Study Design, Area, and Participants

A descriptive cross-sectional interview survey was conducted as part of an initial field assessment of USAD-identified rubber farms
in Agusan del Sur, Philippines. USAD refers to the Upland Sustainable Agri-forestry Development program. Thirty active rubber
farmers were included from Barangay Locac, Municipality of San Francisco (n = 13), and Barangays Magsaysay (n = 14) and Los Arcos
(n = 3), Municipality of Prosperidad. The interviews preceded or accompanied the January 2026 initial soil assessment; an exact
interview date was not retained in the supplied dataset.

Participants were selected purposively from farms meeting the field-program criteria: active rubber cultivation, visible leaf-disease
symptoms or relevant farmer-reported disease experience, site accessibility, and willingness to participate. The sample was therefore
intended to characterize selected farms and identify extension needs, not to estimate province-wide prevalence. Individual records were
coded R1 to R30.

B. Questionnaire and Interview Procedure

A structured interviewer-administered questionnaire used English questions with Bisaya wording or explanation when needed. The
instrument covered: (1) farmer and farm characteristics; (2) routine farm management; (3) experience of rubber leaf disease, observed
symptoms, estimated affected-tree share, perceived production effect, and actions taken; and (4) soil testing, perceived soil quality,
nutrient and pH knowledge, amendment and moisture-management practices, and perceived soil problems. Closed single-choice and
multiple-response items were used. Participation was voluntary, informed consent was obtained, and names or direct personal identifiers
were not included in the analysis file.

C. Disease Terminology and Scope of Interpretation

The questionnaire referred provisionally to Pestalotiopsis leaf fall disease. Subsequent isolation from selected symptomatic farms
produced fungal growth and conidia morphologically consistent with Colletotrichum/anthracnose in the broader thesis investigation.
However, not every surveyed farm or respondent report was laboratory tested, no molecular identification was performed for the survey
sample, and foliar symptoms overlap across rubber diseases. For this reason, the present manuscript uses the neutral term farmer-reported
rubber leaf disease. The survey results are not interpreted as prevalence estimates for anthracnose, Pestalotiopsis, or Neopestalotiopsis.

D. Data Processing and Statistical Analysis

All results were recalculated from the 30 respondent-level records in the supplied workbook because several precomputed summary
cells were inconsistent with the raw responses. Whitespace-only cells were treated as missing. Frequencies and percentages were
calculated using the number of valid responses for each item. For multiple-response questions, each option was divided by the relevant
valid respondent denominator, so percentages can sum to more than 100%. No values were imputed. Given the small, purposively
selected sample and the exploratory objective, analysis was descriptive; inferential tests and province-wide population estimates were
not produced. Data preparation and verification were performed independently from the workbook's summary sheets.

I1I. RESULTS

A. Respondent and Farm Characteristics

Respondents were predominantly older and experienced rubber farmers (Table 1). Nineteen (63.3%) were at least 51 years old, 20
(66.7%) were men, and 29 (96.7%) were married. Twenty-seven respondents (90.0%) cultivated 4 ha or less, while 21 (70.0%) had more
than ten years of rubber-farming experience. Twenty-three farms (76.7%) contained fewer than 1,000 rubber trees. Rubber stands ranged
from 1 to 40 years; 24 respondents (80.0%) reported stands of 20 years or less.

Table 1. Selected characteristics of participating rubber farmers and farms (N = 30).

Characteristic Category n %
Age 30 years or below 3 10.0
31-40 years 3 10.0
41-50 years 5 16.7
51 years or above 19 63.3
Sex Male 20 66.7
Female 10 333
Farm size 1 ha or below 11 36.7
2-4 ha 16 53.3
5-10 ha 2 6.7
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Characteristic Category n %
Above 10 ha 1 3.3
Rubber experience 6-10 years 9 30.0
More than 10 years 21 70.0
Location Locac, San Francisco 13 43.3
Magsaysay, Prosperidad 14 46.7
Los Arcos, Prosperidad 3 10.0
Number of rubber trees Fewer than 1,000 23 76.7
1,000-5,000 6 20.0
6,000-10,000 0 0.0
11,000-15,000 1 33
Age of rubber stand 1-10 years 14 46.7
11-20 years 10 333
21-30 years 4 133
31-40 years 2 6.7

Percentages use N = 30. No respondent reported two years or less or 3-5 years of rubber-farming experience. Marital status was 29 married (96.7%) and one single (3.3%).

Routine management was dominated by cleaning farm surroundings (29/30, 96.7%) and pruning diseased leaves (18/30, 60.0%).
Fertilization was reported by 15 (50.0%), consultation with the Department of Agriculture or another expert by 14 (46.7%), and fungicide
or pesticide application by four (13.3%). Fertilizer type was nearly evenly divided between inorganic (46.7%) and organic (43.3%)
inputs; three respondents (10.0%) combined both. Of 18 valid fertilizer-frequency responses, ten (55.6%) applied fertilizer once, four
(22.2%) twice, and four (22.2%) three or more times. Twenty-five respondents (83.3%) identified the local government or Department
of Agriculture as a fertilizer source; the source item allowed multiple responses.

B. Reported Disease Experience, Symptoms, and Responses

Twenty-nine respondents (96.7%) had experienced rubber leaf disease (Table 2). Among these respondents, 13 (44.8%) estimated
that fewer than one-quarter of their trees were affected, four (13.8%) estimated 25-50%, and 12 (41.4%) estimated at least half. Black
or brown spots, branch wilting, and decreased latex yield were each selected by all 29 affected respondents; 28 (96.6%) selected leaf
fall. Of 28 respondents rating production effect, 23 (82.1%) considered it very severe.

Disease-specific action was limited despite the reported burden. Twenty-seven of 29 affected respondents (93.1%) selected doing
nothing, while one (3.4%) reported fungicide spraying, one (3.4%) burned infected leaves, and three (10.3%) sought advice. Because
multiple actions could be selected, doing nothing may reflect the absence of a consistent active program rather than exclusive non-action
in every circumstance.

Table 2. Farmer-reported rubber leaf disease experience, symptoms, effects, and actions.

Domain Response n/valid n %
Experienced rubber leaf disease Yes 29/30 96.7
No 1/30 3.3
Estimated affected-tree share <25% 13/29 44.8
25-50% 4/29 13.8
>=50% 12/29 41.4
Observed symptom* Black or brown leaf spots 29/29 100.0
Branch wilting 29/29 100.0
Decreased latex yield 29/29 100.0
Leaf fall 28/29 96.6
Perceived production effect Slight 4/28 14.3
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Domain Response n/valid n %

Moderate 1/28 3.6
Very severe 23/28 82.1
Disease-specific action* Did nothing 27/29 93.1
Sought advice 3/29 10.3

Sprayed fungicide 1/29 3.4

Burned infected leaves 1/29 3.4

*Multiple-response item; percentages do not sum to 100%. Symptoms and actions describe farmer reports and are not pathogen-specific diagnostic criteria. Valid denominators vary because
of item nonresponse.

Reported symptoms (n = 29) Disease-specific actions (n = 29)
Black/brown spots Did nothing
Branch wilting Sought advice 10.3

Lower latex yield Sprayed fungicide 4§ 3.4

Leaf fall N Burned infected leaves Y 3.4

I T T T T

T T
0 20 40 60 80 100 0 20 40 60 80 100
Respondents (%) Respondents (%)

Figure 1. Reported symptoms and disease-specific actions among respondents who experienced rubber leaf disease (n = 29). Both questions allowed multiple
responses; percentages therefore do not sum to 100% and do not diagnose a specific pathogen. Source: Original figure generated from respondent-level study data.

C. Soil-Fertility Knowledge and Practices

Only four respondents (13.3%) had conducted a soil test (Table 3). Knowledge indicators were similarly low: three of 28 respondents
(10.7%) knew the importance of soil pH, one of 30 (3.3%) could recognize nutrient-deficiency symptoms, and 29 of 30 (96.7%) were
unsure whether N, P, or K was lacking. Two respondents used soil amendments and two monitored soil moisture. Four of 26 valid
respondents (15.4%) recognized a possible relationship between soil nutrients and disease susceptibility.

The strongest positive extension indicator was willingness to act on qualified advice: all 29 respondents answering the question said
they followed a technician's recommendation. This contrast—low diagnostic knowledge but high reported receptiveness—suggests that
access to trusted testing and interpretation may be more immediately limiting than unwillingness to engage.

Table 3. Selected soil-fertility knowledge and management indicators.

Indicator n/valid n % yes or selected
Previously conducted a soil test 4/30 13.3
Understands the importance of soil pH 3/28 10.7
Recognizes nutrient-deficiency symptoms 1/30 33
Unsure whether N, P, or K is lacking* 29/30 96.7
Follows a technician's recommendation 29/29 100.0
Uses soil amendments 2/30 6.7
Monitors soil moisture 2129 6.9
Recognizes a nutrient-disease relationship 4/26 15.4

*The nutrient question allowed multiple selections; one respondent selected each of N, P, and K, while 29 selected not sure. Valid denominators vary because of item nonresponse.
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Among the 26 respondents who had not tested soil, 25 (96.2%) selected lack of budget, 14 (53.8%) did not know where to have soil
tested, and seven (26.9%) considered testing unimportant (Table 4). Of 29 respondents rating soil quality, 13 (44.8%) considered it fair,
while eight each (27.6%) considered it fertile or nutrient-deficient. Perceived farm-soil problems were led by nutrient deficiency
(66.7%), compaction (46.7%), acidity (36.7%), and other terrain or water constraints (30.0%).

Table 4. Soil-testing barriers and farmers' perceptions of soil quality and problems.

Domain Response n/valid n %
Barrier to soil testing™ No budget 25/26 96.2
Does not know where to test 14/26 53.8
Testing considered unimportant 7126 26.9
Perceived soil quality Fertile 8/29 27.6
Fair 13/29 448
Lacking nutrients 8/29 27.6
Perceived soil problem* Nutrient deficiency 20/30 66.7
Soil compaction 14/30 46.7
Soil acidity 11/30 36.7
Other terrain/water constraint 9/30 30.0
Drought or dryness 6/30 20.0
Soil erosion 4/30 133

*Multiple-response item; percentages do not sum to 100%. Other terrain/water constraints consolidate the local responses rolling terrain, stony soil, and waterlogged conditions.

Soil knowledge and practices Perceived soil constraints

Recognized nutrient-disease link 15.4 Nutrient deficiency

Conducted soil testing 13.3 Soil compaction

Knew soil-pH importance 10.7 Soil acidity

Monitored soil moisture 6.9 Other terrain/water constraints

Used soil amendments 6.7 Drought or dryness

Recognized deficiency symptoms —f 3.3 Soil erosion

T T T I T T T

T T
0 25 50 75 100 0 25 50 75 100
Respondents (%) Respondents (%)

Figure 2. Selected soil-fertility knowledge and practices (left) and perceived soil constraints (right). The constraint question allowed multiple responses. Valid
denominators vary by item as indicated in Tables 3 and 4. Source: Original figure generated from respondent-level study data.

IV. DISCUSSION

A. High Reported Burden but Limited Disease-Specific Action

The central finding was a pronounced gap between perceived disease burden and active response. Almost every respondent reported
leaf disease, more than four-fifths of those answering the severity question described the production effect as very severe, and all affected
respondents selected both decreased latex yield and multiple foliar or branch symptoms. Yet 93.1% reported doing nothing as a disease-
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specific action. Routine cleaning and pruning were common, indicating that farmers were not generally inactive; rather, their activities
may not have been connected to a confident disease diagnosis or a defined management sequence.

This pattern is consistent with the broader IPM literature, which shows that non-adoption is rarely explained by a single knowledge
deficit. Outreach limitations, cost, uncertainty, the complexity of recommendations, and weak incentives interact [6], [7]. The very low
rates of advice-seeking and fungicide use in this sample should not automatically be interpreted as negligence. Without a trustworthy
diagnosis, farmers may rationally avoid spending scarce resources on a treatment of uncertain value. Conversely, indiscriminate
fungicide use would also be inappropriate. The practical need is a diagnosis-to-action pathway: symptom recognition, sample referral,
confirmation, a feasible integrated recommendation, and follow-up.

B. Symptom Recognition Is Not Pathogen Confirmation

The nearly universal reporting of spots, wilting, leaf fall, and yield decline establishes that farmers perceived a serious foliar problem,
but it does not identify the causal fungus. Rubber anthracnose can involve multiple Colletotrichum species [3], while Neopestalotiopsis
has been linked to a distinct emerging leaf-fall disease [4]. Yield and canopy effects have also been documented for Pestalotiopsis-type
leaf fall [5]. Because the questionnaire itself named a provisional disease, interviewer and respondent expectations may have influenced
answers. The later isolation of Colletotrichum-like material from selected farms strengthens the relevance of anthracnose to the larger
project but cannot retrospectively convert every survey report into confirmed anthracnose.

For publication and extension, the disease label should therefore remain conditional until representative isolates are identified using
colony and conidial characters together with molecular markers and, where feasible, pathogenicity testing. Farmer training should
emphasize recognizable warning signs and rapid reporting rather than asking farmers to distinguish morphologically overlapping fungal
diseases unaided.

C. Soil Testing and Nutrient-Diagnostic Gaps

The soil-fertility results reveal a parallel diagnostic gap. Only 13.3% had tested soil, fewer than one in nine understood the importance
of pH, and only one respondent recognized nutrient-deficiency symptoms. Almost all were unsure which of N, P, or K might be limiting.
This is important because rubber nutrient management should be based on soil and plant diagnosis, stand development, and local
production conditions rather than visual guesswork alone [11]. The finding that half routinely fertilized but few could identify a likely
deficiency suggests a risk of inefficient input selection, under-application of limiting nutrients, or expenditure on non-limiting nutrients.

Budget was selected by 96.2% of non-testers, but information access was also important: 53.8% did not know where testing was
available. Studies of soil-testing adoption have similarly found that farmer characteristics, cognition, access, and perceived usefulness
shape uptake [9]. The recent expansion of soil-analysis capacity in Agusan del Sur is therefore timely [10], but laboratory capacity alone
will not guarantee use. A field program must communicate where samples can be submitted, standardize low-cost composite sampling,
provide transparent fees or subsidies, explain results in Bisaya language, and connect the laboratory report to a farm-specific nutrient
plan.

D. A Strong Extension Entry Point

All respondents with a valid answer said they would follow a technician's recommendation. Although self-reported willingness may
exceed actual adoption, this unanimous response identifies trust in technical guidance as a potential program asset. Frontline extension
systems can integrate disease and nutrient management by using farm visits, plant-health clinics, demonstration plots, and farmer groups
to connect observations with practical decisions [8]. Farmer Field School evidence also indicates that participatory learning can improve
knowledge and support locally adapted IPM rather than one-way delivery of pesticide instructions [12].

A locally suitable extension package could include: (1) a simple visual guide distinguishing warning signs from confirmed diagnosis;
(2) clear leaf and soil sample-referral instructions; (3) sanitation, canopy, drainage, and moisture measures that are safe across plausible
foliar diseases; (4) fungicide recommendations only after expert diagnosis and in accordance with registered labels; (5) soil-test
interpretation tied to affordable fertilizer or amendment options; and (6) follow-up records of disease severity and latex yield.
Community-level coordination is also relevant because foliar inoculum and information both move across neighboring farms. The
objective should be integrated prevention and informed response, consistent with IPM principles [13], rather than dependence on a
single chemical or nutrient input.

E. Limitations

The results must be interpreted within five constraints. First, the 30 farmers were purposively selected from three barangays and
cannot represent all rubber farmers in Agusan del Sur. Second, the cross-sectional and descriptive design cannot establish whether
knowledge or practices caused the reported disease outcomes. Third, disease responses were self-reported and may be affected by recall,
acquiescence, interviewer influence, and the provisional disease name used in the questionnaire. Fourth, valid denominators varied
because of item nonresponse, and multiple-response options can produce totals above 100%. Fifth, the supplied study records did not
contain a formal ethics-approval number, exact interview dates, a documented questionnaire validation study, or independent measures
of actual management behavior. Future surveys should use random or stratified sampling where feasible, pretest a pathogen-neutral
instrument, link each farm to diagnostic results, measure disease severity and yield directly, and record extension exposure and input
costs.
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V.CONCLUSION

Selected rubber farmers in Agusan del Sur reported a high burden of foliar disease but a limited disease-specific response. The
combination of 93.1% reporting no active response, only 13.3% having conducted soil tests, low pH and nutrient-deficiency knowledge,
and strong stated willingness to follow technicians indicates a service-access and translation gap that is actionable. Integrated farm
support should connect symptom reporting to laboratory diagnosis and connect soil sampling to understandable, affordable nutrient
recommendations. The findings should guide extension planning in the selected communities, not be used as a province-wide or
anthracnose-specific prevalence estimate. Representative pathogen confirmation and a larger, probability-based survey are required
before broader epidemiological claims are made.
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