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Abstract: The seedling phase is a critical stage in plant development, where the presence of
plant-disturbing organisms (PDOs) can significantly reduce seedling quality and viability,
particularly in rehabilitation species such as Samanea saman (Trembesi). This study aimed to
analyze the intensity of pest and disease attacks, identify the types of PDOs involved, and
describe the symptoms and signs of infestation observed in S. saman seedlings at the Tectona
Nursery, KHDTK Bukit Soeharto, East Kalimantan. A simple random sampling method was
applied to select 50 seedlings from a total population of 1,000 four-month-old individuals.
Data collection was conducted through direct field observation of physical plant conditions,
severity scoring, and documentation of symptoms and signs of biotic attack. The results
showed that all sampled seedlings were affected, with an infestation intensity reaching 65.2%,
classified as heavily infested. The observed symptoms included defoliation, foliar tissue loss
(skeletonizing), leaf spots, leaf blight, and stem boring. Identified signs of attack included
larvae from the order Lepidoptera and mealybug (Pseudococcidae) and aphids, which are
suspected to be the primary agents of tissue damage. These findings underscore the
importance of monitoring pest and disease populations and implementing ecologically based
Integrated Pest Management (IPM) strategies tailored to the nursery microclimate. Technical
training and coordinated IPM implementation are essential to enhance seedling resilience
and support the success of tropical forest rehabilitation.
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Abstrak: Serangan organisme pengganggu tumbuhan (OPT) pada fase persemaian
merupakan faktor krusial yang dapat menurunkan mutu dan viabilitas bibit, terutama pada
spesies rehabilitasi seperti Samanea saman (Trembesi). Penelitian ini bertujuan untuk
menganalisis tingkat serangan hama dan penyakit, mengidentifikasi jenis-jenis OPT, serta
mendeskripsikan gejala dan tanda serangan pada semai S. saman di Persemaian Tectona,
KHDTK Bukit Soeharto, Kalimantan Timur. Pengambilan sampel dilakukan secara acak
sederhana terhadap 50 individu semai dari total populasi 1.000 semai berumur empat bulan.
Data dikumpulkan melalui observasi langsung terhadap kondisi fisik tanaman, skoring
tingkat serangan, serta pengumpulan dan identifikasi gejala dan tanda serangan. Hasil
penelitian menunjukkan bahwa seluruh individu mengalami serangan dengan intensitas
mencapai 65,2%, yang tergolong dalam kategori terserang berat. Gejala yang ditemukan
meliputi rontok daun, kehilangan jaringan daun (skeletonizing), bercak daun, hawar daun,
dan batang berlubang. Tanda serangan yang teridentifikasi mencakup larva dari ordo
Lepidoptera kutu putih dan kutu daun, yang diduga sebagai agen utama penyebab
kerusakan jaringan tanaman. Temuan ini menegaskan pentingnya monitoring OPT dan
penerapan Integrated Pest Management (IPM) berbasis ekologi yang adaptif terhadap
mikroklimat persemaian. Diperlukan pelatihan teknis dan implementasi terpadu untuk
meningkatkan ketahanan semai serta mendukung rehabilitasi hutan tropis.

Kata kunci: Samanea saman, persemaian, intensitas serangan, gejala dan tanda
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INTRODUCTION

Land degradation caused by deforestation, mining activities, and land cover conversion
has become an urgent ecological concern in tropical regions, including East Kalimantan
(Sudarmadji and Hartati, 2016; Adhi et al., 2022). To address this damage, landscape
rehabilitation programs rely heavily on the availability of high-quality seedlings, the production

of which is determined by effective and adaptive nursery management (Cerqueira et al., 2022).

Nurseries function as propagation centers and serve as critical stages in ensuring the viability and
initial resilience of seedlings against various biotic and abiotic stressors (Pardi et al., 2023). One

of the commonly utilized species in rehabilitation and reforestation programs is Samanea saman
(commonly known as rain tree), which is recognized for its fast growth, nitrogen-fixing ability,
and tolerance to dry tropical environments (Ow et al., 2019; Aguirre-Morales et al., 2020).

Morphological advantages such as deep root systems and dense canopies make this species
effective in controlling erosion and providing shade (Burylo et al., 2012; Zhou et al., 2022).

However, the success of S. saman utilization is strongly influenced by the quality of seedlings
produced in nurseries, particularly during the seedling stage, which is vulnerable to attacks by
plant pests and pathogens (Abaurre et al., 2021; Rita et al., 2022).

The nursery phase is widely recognized as a critical stage in the plant life cycle, during
which seedlings are highly susceptible to attacks by Plant Pest Organisms (OPT), such as insects,
nematodes, and fungal pathogens. These biotic disturbances may result in decreased vigor,
stunted growth, or even seedling death if early detection and timely control are not implemented
(Hidayati, 2018; Sanchez et al., 2022). In many tropical nursery sites, common cases such as leaf

spot diseases and root rot have been recorded as major causes of high seedling mortality, followed
by chewing and sucking insect infestations (Krishnadas and Comita, 2018; Cannon et al., 2020).

Unfortunately, most nursery managers still lack adequate monitoring and early response systems,
especially for 5. saman (rain tree), which remains underrepresented in pest and disease protection
studies. Therefore, early identification of OPT presence and characteristics is a critical step in
developing integrated control strategies adapted to local conditions.

In this context, the Tectona Nursery, located in the Bukit Soeharto area, holds strategic
importance as a seedling source for forest rehabilitation programs in East Kalimantan. The site
lies within a production forest area that has undergone severe degradation and is now one of the
focal points for regional-scale ecological restoration (Zainal et al., 2021; Yuliadi et al., 2023). Its

microenvironment, characterized by high humidity, dense seedling populations, and exposure to
tropical rainfall, creates favorable conditions for the proliferation of Plant Pest Organisms (OPT),
which may disrupt seedling growth and survival (Malik et al., 2018). Although the nursery has

been actively distributing various types of seedlings, information on the specific pests and
diseases affecting S. saman seedlings at this location remains limited. In fact, delayed detection
of such disturbances could lead to planting failure in the field and hinder the success of
rehabilitation efforts.

This study aims to analyze the level of disease incidence in S. saman seedlings, explore
the types of Plant Disturbing Organisms (PDOs) present in the Tectona Nursery within the
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Kawasan Hutan Dengan Tujuan Khusus (KHDTK) of Bukit Soeharto, and identify the associated
symptoms of infection. The findings from this exploration are expected to serve as a foundation
for developing ecologically based control strategies that enhance nursery management,
particularly in ensuring the production of high-quality seedlings that are resistant to biotic stress
from the early growth stages. Furthermore, the results of this study have the potential to serve as
a practical reference for nursery managers both in general contexts and specifically for 5. saman
in designing more adaptive, preventive, and efficient monitoring and sanitation management
systems.

MATERIALS AND METHODS

This research was conducted at the Tectona Nursery, located within the Kawasan Hutan
Dengan Tujuan Khusus (KHDTK) of Bukit Soeharto, specifically at Kilometer 54 on the
Samarinda—Balikpapan main road. The study was carried out over a period of approximately two
months, from May to June 2025. The research object consisted of four-month-old 5. saman (rain
tree) seedlings.

Data collection in this study was carried out using a stratified random sampling method,
in which 50 individual S. saman (rain tree) seedlings were randomly selected from a total
population of 1,000 seedlings located within the Tectona Nursery beds. To ensure representative
sampling across the population, the sampling process was stratified based on three bed positions:
the upper end, middle, and lower end of the nursery rows. The selected seedlings were gathered
in a single container using seedling trays, sequentially labeled with plant stake labels, and
individually observed in detail. Observations began by assessing the general condition of each
seedling, categorizing them as healthy or showing symptoms of disease. Subsequently, a scoring
system (Table 1) was applied to determine the severity of pest and disease attacks, as well as to
identify the types of damage or infection observed.

Table 1. Scoring and classification criteria of seedlings affected by pests and diseases

Plant Condition Score
Not Affected (NA) 0
No visible symptoms; normal growth; intact, fresh green leaves.

Slightly Affected (SA)

Few leaves affected; low intensity of symptoms on each affected leaf; some leaf fall.

Moderately Affected (MA)
Moderate number of affected leaves and/or moderate symptom intensity; leaf fall or 2

stem lesions.
Heavily Affected (HA)

3
High number of affected leaves and/or severe symptoms; leaf fall, stem damage.
Severely Affected (SeA)
Very high number of affected leaves and/or severe leaf fall; stem damage or stunted 4

growth.
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Plant Condition Score
Dead Plant (DP)
Plant death due to pest or disease attack.

Source: (Mardji, 2003)

In addition, plant pests observed on S. saman seedlings were collected for further
identification. The collection was not limited to sampled seedlings but also included individuals
outside the sample set to ensure accurate identification of infestation agents. These additional
collections were used solely for taxonomic purposes and did not affect the intensity calculations
reported in this study. All collected data were recorded on tally sheets (Table 2), while visible
symptoms and signs were preserved in labeled plastic sample bags for subsequent identification
and documentation.

Table 2. Tally sheet for recording pest and disease observations on Samanea saman seedlings

Sick Score
No Species Symptoms Signs Explanation
Yes Not 012345
1
2
3

The collected data were then processed and analyzed based on their relevance. The
intensity of pest attacks on S. saman seedlings was analyzed using a formula proposed by Singh
and Mishra (1992), which was later modified byMardji (2000), as follows:

_ X1Y1+Xo Yo+ X3V3+ X, Y4+ XsYs

Al XY x 100%
Where:
Al = Attack Intensity (%)
X = Total number of observed seedlings
Y = Maximum severity score (in this case, 5)
Xi = Number of seedlings with slight infestation (score 1)
Xz = Number of seedlings with moderate infestation (score 2)
X3 = Number of seedlings with heavy infestation (score 3)
X4 = Number of seedlings with very heavy infestation (score 4)
Xs = Number of seedlings that died due to pest or disease attack (score 5)
Y1 = Severity weight for slight infestation (1)
Yo = Severity weight for moderate infestation (2)
Ys = Severity weight for heavy infestation (3)
Y = Severity weight for very heavy infestation (4)
Ys = severity value for dead plants (5)
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The results of the infestation intensity analysis were then interpreted using classification
criteria adapted from Mardji (2003) to describe the overall condition of the seedlings as affected
by pest and disease attacks. The classification criteria are presented in Table 3.

Table 3. Classification criteria for overall seedling condition based on infestation intensity

Infestation Intensity (%) Seedling Condition
0-1 Healthy (H)
>1-25 Slightly Affected (SA)
>25 - 50 Moderately Affected (MA)
>50 - 75 Heavily Affected (HA)
>75-100 Severely Affected (SeA)

The data on symptoms and signs identified on S. saman (Trembesi) seedlings were
systematically analyzed using Microsoft Excel to provide accurate and comprehensible
information. All observational results were supplemented with visual documentation, including
photographs of symptomatic plant parts, in order to enhance the validity of the data in the context
of plant disease diagnostics. Subsequently, an analysis of the Attack Intensity (X) for each pest
and disease will be conducted using the formula proposed by Singh and Mishra (1992), as follows:

Number of seedlings affected by pests and diseases (x)

x 100%

Intensity of pest and disease attacks (x) = Total observed seedlings

RESULTS AND DISCUSSION

Based on observations of 50 Samanea saman (Trembesi) seedlings, all individuals
exhibited symptoms of pest and disease infestation. The severity of the damage was indicated by
scoring values that predominantly fell within categories 3 to 4, corresponding to the
classifications of Slightly Affected (SA) to Severely Affected (SeA) (Figure 1). In other words, the
majority of seedlings experienced significant damage to vegetative parts, potentially impairing
their early growth and viability in the field. These findings were subsequently analyzed further
to calculate the frequency of infestation, as presented in Table 4.

Table 4. Plant Condition, Damage Severity Scores, and Infestation Frequency
Score Infestation

. . Lokal Total ] Infestation
Family Species Intensity
name Plants 0 1 2 3 4 %) Category
(1]
. Heavily
Fabaceae Samanea saman Trembesi 50 0 1 9 18 20 2 65.2
Affected

Based on field observations, the infestation intensity of pests and diseases in S. saman
seedlings reached 65.2%, which was classified as heavily affected. This categorization was based
on a visual scoring system that assessed symptom severity, in which the majority of seedlings
received scores ranging from 3 to 4, indicating substantial damage to leaf tissues, stems, and root

systems. Utami and Ismanto (2016), infestation intensities exceeding the 50% threshold represent
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significant disturbances that may impair plant growth and survival. Visually, the observed S.
saman seedlings exhibited severe defoliation as a predominant symptom. This condition is
presumed to be caused by the activity of plant disturbing organisms, including both macro-
organisms such as herbivorous insects and pathogenic microorganisms, which simultaneously
attacked leaf and stem tissues, exacerbating the extent of morphological damage.
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Figure 1. Severity levels of plant damage: (a) Score 3, (b) Score 4, and (c) Score 5.

Based on field observations, S. saman seedlings exhibited various symptoms of plant pest
and disease infestation, including defoliation, necrotic leaf tissue loss, leaf spots, leaf blight, and
stem perforation. These symptoms indicate physiological and morphological disruptions that
may hinder seedling growth. Additionally, signs of pest presence, including Lepidopteran larvae
and mealybugs, were observed. Lepidoptera and mealybugs are recognized as major pests of
Fabaceae species, including 5. saman (Bedford, 2013). These pests are suspected to contribute to

the damage, although their roles as primary agents remain to be confirmed through further
diagnostic analysis.

Table 5. Symptoms and Signs of Infestation Observed in Samanea saman

Local name (if

Family Species Indonesian) Symptoms Signs
Fabaceae Samanea saman Trembesi D, LTL, LS, LB, SP Larvae (Lepidoptera)
Mealybugs

Information: D (Defoliation), LTL (Leaf tissue loss), LS (Leaf spot), LB (Leaf blight), SP (Stem perforation).

Leaf defoliation (D) observed in S. saman seedlings generally indicates a physiological
disorder caused by biotic stress, particularly due to the infestation of sap-sucking insects such as
mealybug or foliar pathogens. Such attacks interfere with nutrient and water transport within the
plant, leading to tissue weakening and resulting in premature leaf drop (Mondal, 2022; Koptur et
al., 2023).
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Figure 2. Leaf Defoliation in Samanea saman Seedlings

Leaf tissue loss (LTL) in Samanea saman seedlings is commonly caused by herbivorous
activity, particularly from larvae of the orders Lepidoptera, Coleoptera, and Orthoptera, which
consume the mesophyll tissue between the leaf epidermal layers. This type of damage, known as
skeletonizing, results in the retention of only leaf veins due to the intensive feeding of foliar tissue.
Such feeding behavior significantly reduces the plant's photosynthetic capacity and increases its
susceptibility to opportunistic pathogens (Gonzalez-Zurdo et al., 2016; Yamawo et al., 2019). Field
observations confirmed the presence of larvae from the family Pieridae (Order Lepidoptera),
actively feeding on leaf surfaces and creating irregular holes, which led to complete leaf loss in
several seedling individuals.

Figure 3. Leaf Tissue Loss Caused by Lepidopteran Larvae

Leaf spot in S. saman seedlings are typically characterized by irregularly shaped necrotic
areas, ranging in color from brown to dark brown. These lesions result from a complex interaction
between sup-sucking insect, such as aphids, and microscopic pathogenic infections, particularly
fungi belonging to the genera Cercospora spp. and Colletotrichum spp. Field observations
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revealed the presence of mealybugs on seedling stems, while microscopic examination of leaf
tissues confirmed aphid activity that damaged the leaf surface and caused orange to brownish
discoloration. The occurrence of leaf spots is frequently exacerbated by high humidity and poor
air circulation within the nursery environment, which together create a microclimate conducive
to pathogen development and spread (Irawan et al., 2015; Wei et al., 2023). If left unmanaged,
these infections may progress into leaf blight, a more advanced necrotic condition that spreads
across the entire leaf surface, ultimately resulting in complete foliar tissue death. The primary
causal agents of leaf blight have been reported to include fungal species of the genus
Phytophthora and the bacterium Pseudomonas syringae, which invade plant tissues through
wounds or stomatal openings, particularly under conditions of high humidity, intense rainfall,

or waterlogged growing media (Panthee et al., 2024; Yang and Hong, 2020).
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Figure 4. Pest Infestation in 5. saman Seedlings: (a) Leaf Spot, (b) Leaf Blight, and (c) Mealybug

Stem perforation (SP) symptoms observed in S. saman seedlings are presumed to be
caused by the boring activity of larvae from the orders Coleoptera or Lepidoptera, which
penetrate the stem tissue through wounds or natural openings on the cortex surface. These larvae
excavate longitudinal tunnels within the xylem tissue, disrupting the plant’s vascular system,
impairing the transport of water and nutrients, and weakening the stem's mechanical integrity
(Dey, 2020; Khoo et al., 2023). Accumulated damage from such boring activity gradually leads to
stem brittleness and, in severe cases, breakage of the seedling. Field observations identified small
holes accompanied by characteristic wood-boring traces and the presence of fine powdery frass
around the entry points, common indicators of stem borer infestation. The presence of stem borers
during the nursery phase poses a critical threat to seedling viability prior to field transplantation.
Therefore, early detection and integrated pest management strategies are essential to ensure the

production of high-quality planting stock.
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(b) Stem breakage due to internal damage.

Based on observations of 50 seedlings, variations in the intensity of pest and disease
attacks were recorded. Leaf defoliation occurred in 22 seedlings, leaf tissue loss in 44 seedlings,
leaf spots in 36 seedlings, leaf blight in 5 seedlings, and stem perforation in 2 seedlings. The
detailed results are presented in Table 6.

Table 6. Pest and Disease Attack Intensity (x) in 5. saman Seedlings

Type of disease TOt:]l;::;il;ngs Total attacks AttaCk((l)Z)t ensity
Defoliation 22 44
Leaf Tissue Loss 44 88
Leaf Spot 50 36 72
Leaf Blight 5 10
Stem Peforation 2 4

The analysis of pest and disease intensity on 50 seedlings revealed variations in the
severity of attacks. The highest incidence was recorded in leaf tissue loss (88%), followed by leaf
spot (72%) and leaf fall (44%). In contrast, lower levels of damage were observed in leaf blight
(10%) and stem perforation (4%). Overall, these results indicate that herbivory and foliar
pathogens are the primary factors limiting seedling growth. Therefore, integrated control
strategies, including routine monitoring, environmental sanitation, and the application of
biological control agents, are required to minimize potential losses. The findings further suggest
that herbivorous insects consuming leaf tissues and foliar pathogens responsible for leaf spots
primarily cause damage. In general, this study underscores the importance of adopting integrated
pest and disease management from the earliest stages of seedling development to reduce damage

and ensure sustainable plant growth.
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CONCLUSIONS

This study revealed that 5. saman seedlings experienced a high level of pest and disease
infestation (65.2%), indicating severe biotic stress. The main symptoms were leaf defoliation,
tissue loss (skeletonizing), leaf spots, leaf blight, and stem perforation. Infestation was primarily
caused by Lepidopteran larvae, aphids, and mealybugs, which are major agents of tissue damage.
Among 50 seedlings observed, leaf tissue loss (88%) was the most prevalent, followed by leaf
spots (72%), defoliation (44%), leaf blight (10%), and stem perforation (4%).

In light of these findings, it is recommended that pest and disease management in
nurseries be conducted through an Integrated Pest Management (IPM) strategy. This approach
should involve regular monitoring, control of humidity and bed aeration, the use of natural
enemies, and the implementation of proper nursery sanitation practices. Furthermore, technical
training for nursery personnel on the early identification of pest and disease symptoms is essential
to prevent further losses and to ensure the availability of high-quality seedlings for forest and
land rehabilitation programs.
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