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Abstract

Background and objectives: The abiotic stress factors such as decrease in the rainfall can
be led to outbreak of pests and diseases and decrease in the trees growth. It is necessary to
establish investigations to identify the causal agents in the decline forests. Therefore, adaptive
monitoring improves management decisions by providing information on pest population levels
and can be used in identifying high-risk areas pest and disease outbreaks to focus on future
management efforts. Accurate identification of species is the first step in an effective pest
management program. Therefore, the purpose of this study is to identify and introduce the leaf-
eating species of oak in the Sarsakhti Forest Reserve of Markazi province with precision. One
of the most important pests of oak trees in Iran is Porthesia melania Stgr. (Lepidoptera:
Lymantriidae). In this research, we, for the first time, report P. melania of its occurrence in
Sarsakhti Forest Reserve from Markazi province.

Methodology: Sarsakhti Oak Forest Reserve is about 200 ha in area that is located in Markazi
province with a distance of 10 kilometers from Shazand city. In this research, for the first time,
Sarsakhti Forest Reserve was investigated and regularly monitored during 2019-2022. The
Zobeiri method was used in sampling, so that 10 lines were drawn on the map of the reserve.
The location of the first sampling was randomly selected and other sampling lines were
determined systematically. Among 10 lines, 4 lines and at least 10 trees were sampled in each
line. By observing the amount of damage on each tree and calculating the average, we
determined the amount of damage. The damage index ranges from zero (indicating no damage)
to 5 (representing maximum damage).

Results: Porthesia melania was observed in the year 2020-2022 in the oak reserve of the
Markazi province of Iran. In April, when the weather warms up in this region, the wintering
larvae, third instar larvae (seldom forth instar larvae) become active and feed on the young buds
and leaves. At this time (early spring), the pest damage is more common, because the trees have
few leaves and the larvae of the pest are hungry due to wintering, also in older instars (instars 4
and 5) they need to feed more. The adult insects appear in June. After the mating, the female
moth lays her eggs preferably on the underside of the leaf, and covers the eggs with the hairs of
the lower part of the abdomen. After the eggs hatch, the young larvae feed on the parenchyma
of the leaves. Third-instar larvae hibernate from September to April of the following year and
are inactive during this time. In summer, the first to third instar larvae are active and usually,
they only feed on the upper surface leaf parenchyma, so the damage is less at this time.
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Conclusion: Porthesia melania Stgr. can be extensive feeding damage on heavily infested oak
trees. As a result of the leaf-eating activity of P. melania, the trees become devoid of the leaves
and with the loss of energy sources, the tree gradually weakens and becomes susceptible to the
attack of wood-eating and bark-eating pests. This pest has an outbreak every few years and it is
capable for causing a severe damage. The optimal approach for pest management involves
collecting larval nests from infested trees during late fall and early spring, before the larvae
emerge from their winter shelter.

Keywords: Biology, forest reserve, moth, monitoring, oak.
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Figure 1. Sarsakhti Forest Reserve in Markazi province
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Figure 2. A) Location of Sarsakhti Forest Reserve in Iran, B) Location of Sarsakhti Forest Reserve in Markazi
province, C) Aerial photo of Sarsakhti Forest Reserve
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Figure 3. Determining sample lines and selecting several lines (transects) by regular random method (Any tree
whose trunk or crown intersects the transect line will be sampled)
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Figure 4. The assessment of severity of Porthesia melania in Sarsakhti Forest Reserve of Markazi province (2019-2022)
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Figure 5. Biology of Porthesia melania in Sarsakhti Forest Reserve of Markazi province
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Figure 6. The aggregated 3™ instar larvae of Porthesia melania between leaves and weave silk web, Sarsakhti
Forest Reserve of Markazi province
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Figure 7. Emergence of overwintered larvae of Porthesia melania and their activity, Sarsakhti Forest Reserve of
Markazi province
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Figure 9. Feeding of larval of Porthesia melania and summer damage: A) Larval fed from parenchyma tissue; B)
Signs of damage on oak trees, Sarsakhti Forest Reserve of Markazi province
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Figure 10. Egg cluster of Porthesia melanialaid on the upper surface of the oak leaf covered with brown hairs of
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Figure 11. Life cycle of Porthesia melania
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Table 1. Differentiation of Porthesia melania with other moths close to it

Persian name Dt sy L o sgBps o boksnsS s ps

Leucoma wiltshirei

Scientific name Porthesia melania

Euproctis chrysorrhoea

Adult female s P f("é’.ﬂ.‘ E
AT - e e v
T i -
Larva - ' , D EGE A€ AT
by : . ‘ - B B
. 3 . v - § > ,'- . » | \‘:.,‘.-'}
- v e B . A -~ . ] -_p
WU . G oas
Distribution Fars, llam, Kermanshah, Hamadan, Qazvin, West Fars, Markazi, Tehran,
Khozestan, Kohgiluyeh and Azarbaijan, Zanjan, Northern Kermanshah, Kordistan,
Boyer-Ahmad, Lorestan provinces Kohgiluyeh and Boyer-Ahmad
Altitude (m) >1200 500-2000 900-2300
Host Monophagous on oak (Quercus) Polyphagous on deciduous Oak (Quercus), wild plum
broadleaf trees, especially (Prunus) and wild rose (Rosa)
species of apple (Malus), pear
(Pyrus), plum (Prunus), oak
(Quercus), willow (Salix), elm
(Ulmus), and maple (Acer)
Number of generation(s) 3-5 1 1
Mode of egg laying Upper & underside of leaves, in ~ Underside of leaves, in cluster,  Upperside of leaves, in cluster,
arow on a leaf, eggs without eggs covered with brown hairs eggs covered with brown
any covers
Larval behavior Larvae not tended to aggregate  Larvae tended to aggregate until ~ Larvae tended to aggregate until
they reached 3" developmental  they reached 3™ developmental
stage in leaf nests stage in leaf nests
Overwintering Under the tree bark In the leaf nest on trees In the leaf nest on trees
Allergy - + ++
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