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Abstract

This study is a detailed field assessment the effect of Acorn Moth (Cydia fagiglandana) on the
growth ability and early stages of recovery of Persian Oak (Quercus brantii) in different areas of
Koya district (Aliawa, Wnka, Kanibi, Qurtalas, Jaly and Chnarok) in (2024 and 2025). For this
purpose, a total of 1440 seedlings (divided in equal proportions between healthy and C.
fagiglandana larvae infested seedlings from 240 different trees) were collected and planted in a
protected environment in Haibat Sultan plain without using any fertilizer or unhealthy artificial
irrigation. Statistical results using hierarchical analysis (ANOVA) and Duncan's Test showed
that seed health has a decisive effect on the success of the greening process. Healthy seedlings
showed high physiological potential and recorded root output rate ranging from 87.39% to
90.93% and stem formation rate ranging from 82.08% to 86.14%; While the infested plants, due
to the Acorn Moth larvae eating the tissue and nutrients in their seed, the root emergence rate
dropped to about 59.89%-63.64% and the stem formation rate dropped to a dangerous level
ranging from 23.95%-27.60%. Geographical differences also played a role, with Kanibi forest

recording the highest growth rate, while Chnarok forest recorded the lowest. This study shows



that persistent C. fagiglandana invasion is a chronic and formidable obstacle to natural forest
regeneration, causing generation chain breaks and irreplaceable drying of old trees, which

requires urgent planning for sustainable forest conservation and management.

Keywords: Persian Oak (Quercus brantii), Acorn Moth (Cydia fagiglandana), Oak Seed

Predation, Natural Regeneration, Forest Degradation
1. Introduction

Natural forests in the Iraqi Kurdistan Region, especially those covered with trees, are considered
one of the most important natural and plant resources in the region that play a fundamental role
in maintaining environmental balance, mitigating the impacts of climate change and providing
biodiversity (Radha and Khwarahm 2022,Ghaedi, et al. 2026,Psistaki, et al. 2024). Among the
major forest types, Brant Oak or Persian Oak (Quercus brantii Lindl.) appears as a major woody
element in mountainous and hillside areas and forms the main basis of forest ecosystems (Wang,

et al. 2025,Safari, et al. 2022 ,Mirhashemi, et al. 2023).

However, in recent years, the forests in the Kurdistan Region, especially in the areas of Erbil
province and Koya district, have faced a number of serious threats and rapid degradation that
poses a serious threat to their future survival (Iordache, et al. 2026,Salehi, et al. 2013). The
nature of the forests in these areas appears to be patchy and open, in which the trees are scattered
in long and close proportions (Manning, et al. 2006). The causes of this environmental decline
are manifold and include: continuous neglect, human encroachment and improper activities of
villagers and tourists in different seasons, with rapid spread of diseases and severe attacks of

drilling insects and parasites on deciduous trees (Panzavolta, et al. 2021).

One of the most dangerous biological factors that deals a deadly blow to forest natural
regeneration is the Acorn Moth (Cydia fagiglandana Zeller) (Ferracini, et al. 2021) commonly
known as the beech mast piercer or large beech piercer, is a species of micro-moth belonging to
the family Tortricidae and Lepidoptera order. It is widespread across Europe and extends into
Central Asia and Northern Iran (Ferracini, et al. 2021). This insect is distinguished by its larvae
attacking and eating the ripe fruit, so that in some areas the damage rate exceeds three-quarters
(75%) of the total annual fruit production (Hashimi, et al. 2024). This extensive damage causes

the destruction of large amounts of seed banks and the loss of the ability to clean and grow



natural trees, so that natural germination in the areas is very short (Mei, et al. 2025). According
to scientific predictions and field data, if the insect continues, the forests of these areas will face
complete extinction in the near future, because there are no new trees to replace the old trees

(Hacket-Pain and Bogdziewicz 2021).

Scientific Objective: The main objective of this study is to conduct a detailed laboratory and
field assessment of the actual effects of fruit parasite Cydia fagiglandana on reduced viability,
early recovery, and root and stem emergence rates of Quercus brantii, in order to achieve the

following secondary environmental objectives:

Determine the exact rate of disruption of the initial growth process (root and stem emergence)

between healthy and damaged faces in a protected environment.

Therefore, this study aims to determine the true effect of C. fagiglandana insect damage on
initial tree regeneration capacity (root and stem emergence rate) by comparing healthy and
damaged trees in a protected environment, in order to provide scientific data for forest

conservation and regeneration strategies.

Estimating the magnitude of biological threats to the interruption of new generation chains and

weakening of the natural sustainability of Zagros forests in Koya district.

Provide scientific data and basic principles for developing effective strategies for the
conservation, rehabilitation and sustainable management of forests with the aim of preventing

the extinction of common trees in the future.
2. Materials and Methods
2.1. Study Area

This study was conducted during two years in October 2024 and 2025 in natural forests of
several villages belonging to Koya district in Erbil province, Iraqi Kurdistan Region. Sample

collection areas included: Aliawa, Wnka, Kanibi, Qurtalas, Jaly and Chnarok.

2.2. Sample Collection



In total, 1440 fruits of Quercus brantii were collected in these areas. A total of 240 trees were
collected from each area, divided into two categories: 120 Faces damaged by insect larvae Cydia
fagiglandana and 120 Healthy faces (Timm, et al. 2025). Samples were scientifically collected
from 4 deciduous trees in the natural forests of each area (an average of 60 trees per tree,
equivalent to 30 damaged and 30 healthy trees per tree), to ensure genetic and environmental
diversity of the samples (Hagq, et al. 2023,Stamin and Cosmulescu 2025). To ensure the accuracy
of the results, damaged and healthy plants were taken from the same tree and possessed the same
size, species, and structure, differing only in the presence or absence of the infection

(Olanrewaju, et al. 2024).
2.3. Morphometric Measurements and Ecological Protection of Samples
2.3.1. Weight and Size Measurement (Morphometric Analysis)

Before the planting process, detailed morphological measurements were taken for each of the
collected fruits (both in the healthy fruit category and in the Cydia fagiglandana damaged fruit
category). The total weight of each plant was recorded separately via a high-precision Sensitive
Electronic Balance (in grams). This scientific step was followed to ensure equality or difference
in size and basic weight between samples, so that no effect of size on growth rate and recovery
was controlled with same size and the data obtained truly reflected the damage effect of the

insect.
2.3.2. Planting Systems and Natural Growth Conditions

To preserve the natural aspect and authenticity of the plant revival process away from any
artificial modification, the planting process relied entirely on natural rainfall. No artificial
irrigation or fertilizers were used in order to keep the plantation environment in its natural world
state, so that the evidence and results are fully realistic and reflect the natural tolerance of the

species.
2.3.3. Exclosure and Protection Measures

Torin boxes and wire mesh exclosure cages were used to protect the planted samples from any
external threats that could damage or eat the plants by wild animals, insects, or any other

environmental pest. These mesh boxes were positioned solidly over the planting site, which



simultaneously allowed the passage of light, air, and amount of rainwater, providing seedlings
with a protected and controlled environment to undergo the initial stage of root and stem

emergence without any external barriers.
2.4. Planting and Monitoring Methods

After sampling in October of both years, the plants were quickly transported to the laboratory
and destination. In the same month, seedlings (both damaged and healthy species) were naturally
transplanted into the soil in the Haibat Sultan Forest on the mountainside, in a protected area
belonging to Koya University (near the Faculty of Science and Health). To bring the
environment closer to its natural state, in addition to natural sand, a layer of deciduous leaves and
dry herbs of appropriate thickness was placed on the boxes. Regarding irrigation, in both years
rainwater was initially relied upon; Meanwhile, to maintain balance and control the differences
in climate (wet and dry) between the two years, manual irrigation was used scientifically to
equalize the moisture content of the plantation environment. The process of monitoring and

measuring growth was conducted in the following stages:

Stage 1 (root emergence): After two months of planting (in December), the plants (damaged and
healthy) were excavated or examined to record the rate of root formation, which is considered

the earliest part of plant survival and growth.

Stage 2 (stem emergence): Two month after the first stage (in late January and early February of
next year), the plants were continuously monitored and the rate of stem formation was recorded

by counting the number of green plants that had emerged (Rijkers et al., 2000).
2.5. Monitoring and Data Collection

After three months of monitoring and servicing the plants, the proportion of plants that were able
to root was recorded (distinguishing between healthy and damaged plants). Then, after another
two months (corresponding to five months from the start of planting), the proportion of
specimens that were able to form stems was recorded (Weksler, et al. 2021,Kamanga, et al.

2026).

2.6. Statistical Analysis



To evaluate the data obtained and determine the effect of differences between classes, all
recorded data on root and stem emergence rates were subjected to detailed statistical analysis. In
this study, Analysis of Variance (ANOVA) was used to examine the existence of Significant
Differences between the average data of different areas and type of samples (intact vs. damaged

surface).

Also, Duncan's Multiple Range Test (Duncan Group) was used to compare the means between
different groups and to determine the level of statistically significant differences in data rates. All
statistical analyzes were performed at the confidence level (0.05), and results were presented as
mean and standard deviation to explain differences among regions and the impact of insect

damage.
3. Results

In this study, the effect of Acorn Moth (Cydia fagiglandana) on the growth ability and speed of
initiation of recovery stages of Brant Oak (Quercus brantii) in different areas of Koya district
(Aliawa, Wnka, Kanibi, Qurtalas, Jaly and Chnarok) was discussed. Based on morphometric

measurements and statistical analyzes (ANOVA and Duncan experiment).
3.1. Effect of damage on root emergence

Experimental and field tests conducted two months after planting (in December) showed that the
presence of insect damage had a direct and significant negative impact on the initial ability of the

seeds to germinate:

Healthy seeds: They recorded a high success rate in root emergence, which showed the strong

growth nature of the tree under normal conditions.

Damaged seeds (Cydia fagiglandana): showed a significant and dangerous decrease in root
emergence ability, in such a way that the nutrient energy in the blue kernel was reduced due to
the attack of the insect larvae, which caused significant delay and disruption of the initial rooting

process (Liu, et al. 2024).
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Figure (1): Chart (A): Effect of insect damage (Cydia fagiglandana) on root emergence rate of
Quercus brantii acorns, (B): Effect of different years on root emergence rate of Q. brantii acorns,

(C): Effect of different regions on the rate of root extraction in Q. brantii acorns.

In Figure (1), charts present the results of a scientific study on the rate of root production by
Quercus brantii, (A): explains the difference between healthy and C. fagiglandana-infested
roots. (B): The rate of root production by Q. brantii during two different years. Chart (C)



presents the results of a scientific study on the rate of root production by Q. brantii in six
different regions. Healthy acorns recorded the highest root emergence rate with mean and
standard error of (89.16+2.55), and is indicated by letter (a) indicating significant statistical
difference. Acorns damaged by C. fagiglandana had a decreased root emergence rate to the mean
and standard error or (61.77+1.76), and is indicated by letter (b). The chart clearly shows that
insect damage has a significant negative impact on the ability of fruits to grow and root, with

healthy fruits having much greater ability than damaged acorns to root.

In the first year, the root removal rate recorded the highest level with a mean and standard error
of (77.29+£2.97), and is indicated by the letter (a). In the second year, the root removal rate
decreased slightly to the mean and standard error or (73.64+2.93), and this is also denoted by the
letter (a).The use of the same letter (a) for both years indicates that there was no significant
difference between the first and second years in the root emergence process, indicating that the

effect of years on the root emergence rate was close to the same.

According to locations, Kanibi was recorded the highest root removal rate is with mean and
standard error of (87.34+3.68), and is indicated by letter (a). Qurtalas region was recorded the
second highest rate with mean and standard error or (81.25+3.42), and is denoted by a
combination of letters (ab). The root removal rate in Wnka area was (76.56+5.26), and is
indicated by the letters (bc). The root removal rate about of Aliawa this area was (75.62+4.75),
and is also denoted by the letters (bc). Jaly area was decreased to (70.00+£5.39) of the root
emission rate in this area, and is indicated by the letters (cd). Also the lowest root expulsion rate
was recorded in Chnarok area was (62.03£5.93), and is marked with the letter (d). The
differences in letters (a, ab, bc, cd, d) indicate significant statistical differences between some
regions in the root extraction process, indicating that geography and environmental

characteristics of different regions affected the growth ability of plants.
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Figure (2): Effect of different geographical areas and collection years on root product rate of

Quercus brantii acorns.

This clustered column chart in figure (2) presents the results of a scientific experiment in which
the root extraction rate of Q. brantii in six different geographical areas was compared during two

different years (year 1 - blue column, and year 2 - red column).

In Aliawa location, for first year (blue) was (77.1847.62), and was indicated by the letters (a-c)
and was (74.06+6.17), and is indicated by the letters (a-d) for second year (red). During first year
was (80.31+7.10), and was indicated by the letters (ab) in Wnka region and next year was
(72.81+8.01), and was indicated by the letters (b-d). In Kanibi location the highest overall rate
across the chart was recorded in year 1 was (89.37+4.24), marked with letter (a), and in second
year also records the highest rate was (85.31+£6.24), and was denoted by the letters (ab). Qurtalas
Region was (83.12+5.01), and is indicated by the letters (ab) for first year, as well as second year
was (79.37+4.90), and was denoted by the letters (ab). Mean and standard error is (70.31£8.32),
and was indicated by letters (b-d) in Jaly Area in year (1) but for year (2) was (69.68+7.43),
marked with letter (b-d). The lowest first year rate is recorded for Chnarok area in first year was
(63.43+£8.63), and was indicated by the letters (cd), also the lowest overall rate across the chart is

recorded in this area during second year was (60.62+8.70), and was indicated by the letter (d).



The chart shows that geographical areas have a significant impact on the ability of plants to root;
in a sense, Kanibi region recorded the highest and Chnarok region the lowest. Also, across all
regions, the rate of root removal in the first year was generally slightly higher than in the second

year.
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Figure (3): Effect of C. fagiglandana infestation on the percentage of root extraction of Q.
brantii during two years of study.

In figure (3) the chart explains the percentage of root removal from Quercus brantii fruit
according to health status (healthy vs. infected) for two consecutive years. The percentage of root
extraction in healthy fruits reached the highest level with (90.93+2.68) marked with letter (a) in

the first year while in infected acorns (Dangerous) the percentage decreased to (63.64+3.58) with

category (b).



The second year percentage of root product in healthy fruits was (87.39+£2.29) with letter (a),
while in infected acorns decreased to (59.89+3.67) with letter (b). The presence of different
letters (a and b) indicates a significant difference between the two groups. This proves that the
infestation of Quercus brantii with Cydia fagiglandana had a negative and severe effect on the

primary growth potential and nectar ejection of the fruits in both the years studied.

These data resolve an important debate about seed quality and natural vegetation degradation in
oak forests. Frequently in the natural environment, large numbers of bark of Quercus brantii
trees are infested by the insect Cydia fagiglandana. This study proved that despite some damaged
seedlings still being able to root during the first and second periods (about 60%), their growth
potential would be weaker by about 27-30% compared to clean, healthy seedlings. This will have
a major negative impact on the success of forest and nature revitalization projects and the natural
survival of this valuable tree species. As supported by broader ecological literature on forest
pests (Moreno, et al. 2013,Hébert 2023), seed predation by Tortricid moths acts as a critical
bottleneck for natural regeneration, depleting crucial cotyledon reserves necessary for early

establishment under competitive forest canopy conditions.
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Figure (4): Effect of combination of geographical areas and plant health status (healthy vs.
damaged by Cydia fagiglandana larvae) on the rate of root emergence in plant species Quercus

brantii acorns.

The results of extensive scientific analysis in figure (4) that presented as chart form was
combined effect of both geographical area and health status of Quercus brantii on root
emergence rate. The chart divides the data for six different areas (Aliawa, Wnka, Kanibi,
Qurtalas, Jaly, Chnarok) into two statuses: damaged or dangerous acorns (Dangerous - blue

column) and healthy acorns (Healthy - red column).

Damaged acorns (blue) was (60.31+5.14) in Aliawa area and is indicated by the letters (de).
Healthy acorns (red) of the same area (90.93+1.88), and is denoted by the letters (ab). In Wnka
region was recorded (60.31+6.32) for dangerous acorn, was indicated by the letters (de). Also
healthy was recorded the highest rate in this region as (92.81£1.79) and was denoted by the letter
(a). Kanibi location was recorded the highest root product rate for damaged face was

(76.56+4.90), and was indicated by the letters (bc) and the healthy (red) was the highest overall



rate across the chart was recorded of (98.12+0.91), and with category (a). Damaged face (blue)
in Qurtalas Region was (70.62+3.86), and marked with letter (cd) and healthy fruits (red)
(91.87+1.75), and marked with letter (a). Jaly area was (51.56+4.69), and was indicated by the
letter (e) for dangerous acorn and was (88.4342.31), with category (ab) for healthy face (red). In
Chnarok location, the lowest overall rate of root emerging in this category was recorded with
(51.25+£7.80) for damaged face (blue), and was indicated by the letters (be), and healthy face
(red) was (72.81+7.53), with category (c).

The chart clearly shows a very large difference between the ability to root healthy and damaged
plants; In all areas, healthy stands (red columns) had significantly higher rates of root ejection
than damaged stands (blue columns). Statistical letters (a, b, ¢, d, e) explain statistical differences
and similarities between groups, where the presence of common letters indicates no strong

difference, while different letters have shown significant statistical differences.

This table shows that not only the health of the fruit (freedom from insects), but also the
geographical location of the region plays a role in the quality of the plants. For example, Kanibi
area had the best environment as it recorded the highest rate of rooting both for healthy (98.12%)
and damaged (76.56%) stands. In contrast, the poplar zone had the lowest rooting potential in
both cases, settling an important scientific question on the influence of local environmental
factors and insect (Cydia fagiglandana) stress on the nature of different forest zones as
mentioned by (Albajes, et al. 2026,Soler, et al. 2008). These spatial discrepancies align with
regional variations in microclimate, soil physicochemical properties, and maternal tree vigor
documented in forest ecology studies (Lindman, et al. 2023,Zu, et al. 2022), demonstrating that

local habitat quality can modulate the baseline resilience of oak seeds against biotic stressors.
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Figure (5): Effect of Cydia fagiglandana insect damage on the percentage of pollen extrusion in
Quercus brantii acorns in six different areas for two consecutive years
The Figure (5) show the root emergence percentage of Quercus brantii, which were collected
and planted in two cases (healthy and damaged by Cydia fagiglandana) during two different
years in six different areas (Aliawa, Wnka, Kanibi, Qurtalas, Jaly, Chnarok).

In First Year, Kanibi location was recorded the highest success rate; Healthy surface reached
(98.75+1.25) which has the highest category (a), and damaged surface had the highest percentage
of all areas with (80.00+4.89) in category (a-g). But Qurtalas region was (95.00+2.28) for
Healthy faces with category (a-c), and damaged acorns was (71.25+4.27) with category (d-1), and
in Wnka area, healthy faces recorded (95.00+2.04) was indicated by the letter (a-c), while
damaged faces (65.62+9.37) was denoted by the letter (f-j). In Aliawa location, healthy face
reached (94.37+1.19) with category (a-d), and damaged face (60.00+8.53) with letter (g-j). Then
healthy faces in Jaly area was (91.25+2.97) and was indicated by the letter (a-e), and damaged
faces had (49.37+4.71) with category (ij). Also in Chnarok location, was recorded the lowest
level in the first year; it was to healthy (71.25+£12.09) was denoted by the letter (d-i) and
(55.62+12.68) for damaged acorns and (h-j) was as indicated letter.



Kanibi location was leading in the second year; It reached a maximum of (97.50+1.44) on the
healthy fruits with category (ab), and on the damaged surface it was (73.12+8.97) was denoted
by the letter (c-h). In locations of Wnka, Qurtalas, Aliawa and Jaly, healthy fruits recorded
(90.62+2.77), (88.75£1.61), (87.50+2.70) and (85.62+3.28) were denoted by the letter (a-e), (a-
e), (a-f) and (a-f), while damaged face were (55.00£8.95), (70.00+7.14), (60.62+7.09) and
(53.75+8.80) with categories (h-j), (e-1), (g-j) and (h-j) respectively. But Chnarok was recorded
the lowest overall result during second year for healthy fruit (74.37+10.81) with category (b-h)
and for damaged fruit brought the lowest percentage of all the regions was (46.87£10.52) was
denoted by the letter (j).

Overall, fruits health condition in all regions and in both years, the rate of root emerge were
significantly and statistically higher than that from fruit damaged condition by Cydia
fagiglandana. This clearly shows the negative and devastating effect of this insect attack on the
growth potential and viability of Quercus brantii. Healthy acorns always have higher success
rates (often ranging from above 85% to about 98.75%), while damaged fruits drop significantly
to below 50% in some places such as Chnarok and Jaly (46.87"; and 49.37"(Castro-Alija, et al.
,Petros, et al. 2026)). This shows that the attack of this insect and damage to the inside or tissues

of the acorns gives a serious blow to the ability to root.

The Kanibi area consistently recorded the highest and best results in both years (especially with
healthy surfaces of 98.75+1.25%a), indicating the suitability of environmental conditions or basic
tree health in that area. In contrast, Chnarok and Jaly areas had the lowest levels of root
expulsion, with Chnarok averaging the lowest (46.87+£10.52") for damaged surfaces in the
second year), which may be related to differences in soil microstructure, air, or insect infestation

severity.

The effect of year (first year vs. second year) shows some slight changes, for example in
Chnarok area the healthy side was (71.25) in the first year and increased to (74.37) in the second
year, while in Wnka the damaged side was (65.62) in the first year. This annual difference could
be attributed to climatic changes or differences in the intensity of the insect curl during the two

years during collection and planting.



This complex statistical analysis presents a decisive scientific fact: despite the differences in
regions and years, the factor of fruit health (freedom from insects) is a greater and more
dominant force on the ability of root growth to succeed (Puig-Girones, et al. 2023,Fang, et al.
2025). So, insect attack (Cydia fagiglandana) disturbs the natural balance of forest regeneration,
and when planning for Quercus brantii conservation and replanting, clean-faced collection must
be mainly relied upon in good areas with letters closer to group (a) (Mihai, et al. 2022). These
discussion reinforce modern restoration paradigms emphasizing seed lot selection based on
phytosanitary quality rather than geographical convenience alone (Whyte, et al. 2016,Mezquida,
etal. 2021).

3.2. Effect on Stem Emergence

In the second phase of inspections (conducted five months after the start of planting in the

Haybat Sultan Mountain Protected Area), the differences became more apparent:

Statistical analysis proved that the success rate of stem and leaf bluing between different areas
such as (Aliawa, Wanka, Kanibi, Qurtales, Jeli and Chenarok) had statistical differences, so that

the areas with higher infection rates suffered more severe damage.

Experimental results confirmed that the insect's damage has interrupted the chain of new
generations of blue trees and dangerously weakened the natural ability of forests to renew and
resist climate change, as the ability of seeds to turn completely blue in the damaged debris has

been significantly reduced.
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Figure (6): Chart (A): Effect of different years on stem formation rate by Quercus brantii acorns,
(B): Effect of six different geographical areas on the rate of stem formation by acorns of Quercus
brantii, (C): Effect of Quercus brantii - healthy vs. Cydia fagiglandana larva-damaged fruit

condition on stem formation rate.

This column chart (A) in figure (6) presents the results of a scientific study that compared the
rate of stem formation by Quercus brantii over two different years. The stem construction rate
recorded the highest level first year was 56.87+4.78 and was marked with the letter (a). In
second year the stem formation rate has decreased slightly for (53.02+4.70), was denoted by the
same letter (a). Overall, the rate of stem formation was slightly higher in the first year than in the
second year but use the same statistical letter (a) for both years indicates that there is no

statistically significant.

This column chart (B) in figure (5) presents the results of a scientific study that compared the

rate of stem formation by Quercus brantii in six different geographical areas. In Aliawa area the



stem formation rate was (54.84+8.44), was marked with the letter (a). The mean and standard
error in Wnka region was (59.53+7.86), and denoted by the same letter (a). The highest stem
formation rate across was recorded Kanibi locaion (63.434+8.87), was marked with the letter (a).
Also in Qurtalas and Jaly region were (57.65+8.17) and (53.4348.54) respectively, was marked
with the same letter (a). The lowest stem formation rate was recorded in Chnarok area was
(40.78+7.27), and was marked with the letter (b). At results, that shows in chart, Kanibi region
recorded the highest and Chnarok region the lowest level of stem production. In contrast, the use
of the letter (b) for the Chnarok area indicates that this area has a significant statistical difference
compared to other areas in the construction process. The use of the same statistical letter (a) for
the first five regions (Aliawa, Wnka, Kanibi, Qurtalas, Jaly) indicates that there is no significant

statistical difference between these regions.

This column chart (C) in figure (5) presents the results of a scientific study in which the rate of
stem formation by the roots of Quercus brantii according to the status of the fruit (Dangerous,
and Healthy). Dangerous fruits, stem formation rate were the lowest was (25.78+1.80), and was
marked with the letter (b). The stem formation rate in healthy was the highest level was

(84.11+2.39), was marked with the letter (a).

Overall results and statistical analysis, the chart clearly shows that plant damage by insect larvae
Cydia fagiglandana has a severe negative impact on the future ability of germinated seeds to
form stems; Thus, healthy plants had a much higher capacity (more than 84%) to form stems
than damaged plants (only about 25%). The use of different letters (a and b) indicates a

scientifically significant statistical difference between the two situations.
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Figure (7): Effect of different forest areas on the percentage of fruit root extraction of Quercus

brantii acorns during two years of study.

The chart in figure (7) explains the percentage of root removal of Quercus brantii acorns
according to six different forest regions (Aliawa, Wnka, Kanibi, Qurtalas, Jaly, and Chnarok) for

both the first and second years.

Kanibi location the highest root extraction rate was recorded in the first year (67.18+11.82) was

marked with the letter (a), and reached (59.68+13.91) with letter (ab) in the second year.

In Wanka area, was (62.81+11.37) was indicated by the letter (ab) for first year, and was
(56.25+11.51) was denoted by the letter (b-d) for second year.

Also in Qurtalas, first year the rate reached (60.91£1.67) with letter (ab), and in the second year
(54.37£12.12) was indicated by the letter (a-c). In the first year the rate was (56.87£12.22) in
letters (a-b), and in the second year (52.81+£12.45) was denoted by the letter (a-d) for Aliawa
location. In Jaly region, the rate decreased to (51.87+13.86) in letters (b-d) for first year while in



second year (55.00+£10.94) in letters (a-c) was recorded. The lowest root removal rate was
recorded in Chnarok area, with (41.56£10.77) for first year (cd) and (40.00+10.52) for second
year with letter (d).

This analysis shows that despite the temporal difference between the first and second years,
geographical factors and location of plant sources have a fundamental impact on the success of
post-planting stages (such as stem removal). The large difference between Kanibi (67.18%) and
Chnarok (40.00%) raises a scientific question on differences in forest soil composition or effect
of stock size in fruits, which must be considered in forest regeneration projects relying on strong
zones (Wu, et al. 2022,Shimizu, et al. 2025). These patterns corroborate findings by scholar
researchers (e.g., Tilman, 1988; Gallardo et al., 2009) regarding localized edaphic and micro-
environmental constraints governing woody seedling establishment (Liu, et al. 2022,Moreno-

Valencia, et al. 2024).
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Figure (8): Effect of Cydia fagiglandana infestation on the percentage of stem emergence of

Quercus brantii acorns during two years of study.

The chart in figure (8) explains the percentage of stem removal from Quercus brantii fruit
according to health status (healthy vs. infected) for two consecutive years. The percentage of
stem product in healthy fruits reached a significant difference with (86.14+3.48) for first year
and (82.08+3.31) for second year and marked with letter same letter (a) for both year. While in
infested fruits the rate was dropped significantly to (27.604+2.64) with letter (b) for first year and
was (23.95+2.45) for second year with same letter. The results show a very large and significant
difference, with a pattern in which the healthy acorns recorded a higher stem expulsion capacity
than the infected acorns. This proves that the infestation of Quercus brantii with Cydia
fagiglandana had a devastating negative and severe effect on the ability of fruits to grow and set

in both the years studied.



In terms of year factor, although there was a very slight decrease in the rates in the second year
(eg from 86.14% to 82.08% in healthy), this decrease did not have a fundamental impact in both
conditions (healthy and affected) (Elkinton 2009). This suggests that the fruit health factor is a
more powerful and decisive force than annual differences at this stage of growth. This highlights
the overwhelming biotic control exerted by insect herbivory over minor meteorological
fluctuations, matching conclusions by (Devirgiliis, et al. 2024) (Dreher 2018)on seed-feeders

structuring plant population recruitment dynamics.
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Figure (9): Percentage of stem production by germinated acorns from healthy and Cydia

fagiglandana-infested seeds collected across six natural Quercus brantii forest locations.

The data in chart of Figure (9) illustrated stem production percentage of Quercus brantii
seedlings collected from six different natural forest areas and compared between healthy fruit

and fruit infested with Cydia fagiglandana, which are classified here as infested have been done.



Kanibi Forest was recorded the highest success rate of healthy stem formation (96.87+1.54)
which carries the letter (“a) which shows the highest level of statistical separation compared to
other sites, while the rate for infected acorns was (30.00+3.95) with letter (“c). In Wnka
location, stem formation rate in healthy acorns was (88.75+£2.54) and marked with letter (*a),
while the rate for infected acorns was (30.314+3.82) which carries the letter (“c), which is the
highest among infected fruits. The stem production of healthy fruits (88.434+2.45) with letter ("a)
and the proportion of infected trees (26.87+3.12) (c) for Qurtalas forest. In Aliawa forest, the
stem formation rate for healthy acorns was (86.56+£1.76) (“a), and for infected fruits was
(23.12+3.91) (*c). The proportion of healthy acorns reached (85.00+1.56) (“a), while the
proportion of infected fruits reached (21.87£5.06) (“c) for Jaly location. Chnarok forest was
recorded the lowest level of stem formation in healthy fruits was with (59.06+9.55) carrying the
letter ("b), which is significantly different from the other five areas, while the proportion of

infected acorns was (22.50+6.33) ("c).

On the red lines (Acorn Condition Healthy) letter (“a) indicates no significant statistical
difference between most regions (such as Kanibi, Wnka, Qurtalas, Aliawa and Jaly), all of which
are marked with letter (“a) and had high levels of germination. The letter (“b), only in the
healthy section of Chnarok (59.06+9.55), which indicates a significant statistical difference
compared to other areas, because the rate has decreased significantly. But letter (“c) was
distributed on all blue columns (Acorn Condition Dangerous), indicating statistical equality and
no significant difference in low stem formation rates among all areas, clearly showing the
negative and devastating effect of Cydia fagiglandana attack on plant viability and growth.
Interestingly, both areas, all damaged plants in these six areas are given only the letter (c). This
means that in the case of insect infestation, geographical differences and collection sites have no
major effect and insect larval attacks exert similar destructive force in all areas, reducing stem
gjection capacity by about 60% to 70% compared to healthy conditions. This uniform
suppression across divergent sites underscores the overpowering pathological uniformity of
severe cotyledon damage, overriding even favorable local edaphic gradients (Sinclair, et al.

2025).
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Figure (10): Comparison of stem formation percentages from healthy and pest-infested acorns
(Cydia fagiglandana) collected across six natural Quercus brantii forest locations over two

consecutive years (First and Second Years) under experimental conditions.

This statistical analysis in figure (10) was explained the interactive between two-year
comparison the health effects of Quercus brantii and Cydia fagiglandana infected acorns on the

percentage of stem formation in six different forest areas.

In first year, Kanibi forest recorded the highest rate of germination and stem formation in healthy
acorns was (97.504+2.50) with (“a), while infected faces had (36.87+£5.80) with (“c). Also in
Wnka, Qurtalas, Aliawa and Jaly forest, the stem formation of healthy acorns reached
(91.87+£3.73) with (%a), (91.25+4.39) with letter (%a), (88.75+2.60) with letter (“a) and
(86.87+2.13) carrying the letter (“a), and reached (33.75+5.15) with (“c), (30.62+2.13) with (*¢c),
(25.004£3.68) carrying the letter (“c) and (16.87+8.68) with letter (“c) for infected acorns
respectively. But in Chnarok forest, the lowest and most different levels in healthy fruits

recorded (60.62+14.97) carrying the letter (“b), while infected faces (22.50£8.66) with (*c).

In second year, Kanibi location was again led the way with the highest percentage of healthy

acorns (96.25+2.16) carrying the letter (“a), while infected fruits (23.12+2.77) with letter ("c)



were recorded. In Wnka, the percentage of healthy seedling of this year was (85.62+3.12) was
indicated by the letter (“a), and for infected was (26.87+5.80) with letter (“c). Then in Qurtalas
forest, the proportion of healthy fruits was (85.62+1.87) with letter (“a), and infected
(23.12+5.62) was denoted by the letter (“c). And in Aliawa, the proportion of healthy acorns
(84.37+£2.13) with category (“a), and infected trees (21.25+7.46) was indicated by the letter (*c).
In Jaly Forest, the proportion of healthy fruits reached (83.12+2.13) was indicated by the letter
(*a), and infected (26.87+£5.24) was denoted by the letter (“c). Also in Chnarok forest, as in the
first year, recorded the lowest level of health acorns (57.50+14.14) with category ("b), and
infected (22.50+10.60) with letter (“c).

The data of this statistical analysis show a significant difference between the rate of stem
formation in healthy Q. brantii and C. fagiglandana infested trees in six different forest areas. In
both the years of the study, healthy plants consistently showed high physiological potential for
greening. In contrast, plants infected with C. fagiglandana larvae experienced a significant
decrease in greening and growth ability, with stem formation rates falling to the lowest levels in
category (“c). This decline is caused by the larvae of this insect entering the core of the plant and
feeding on the nutrients stored in the seed (Hietz, et al. 2022). Because the initial development of
woody seeds relies entirely on this stored energy and the moisture in the seed, the destruction of
the inner seed tissue by the insect results in the loss of the energy needed for root emergence and
stem growth. A comparison of these two consecutive years shows that the effect of insects on
preventing natural forest regeneration has a stable continuity. While healthy stands in other
forests (such as Wnka, Qurtalas, Aliawa, and Jaly) maintained high growth rates that generally
ranged from 83% to 92%, the devastating scars of C. fagiglandana remained unchanged,
reducing success rates to dangerous levels of less than 30%. This temporary stability suggests
that seed destruction by this insect is a long-term obstacle to the natural regeneration of
deciduous forests in the region (Soheili, et al. 2023). Considering that natural seed development
is very important for genetic diversity and survival of deciduous forests to cope with climate
change, it is necessary to establish appropriate and healthy control programs for this insect in

order to prevent deforestation.
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Figure (11): Silent Death: An Investigation into the Causes of Destruction of Old Trees and
Natural Sterility of Forests in Wnka Village, the photo taken on 16/10/2025, of Quercus brantii

on a cemetery in the is a sad as clear example of crisis.

Natural forests, especially those rich in deciduous trees (Quercus spp.), form not only the natural
character of an area, but also the cornerstone of the local environment (Petros, et al. 2026).
Despite the fact that the drying out of older trees is a natural phenomenon that occurs in every
forest, what is deeply striking about this forest is the lack of any saplings or young trees to
replace the older trees. The drying of these trees creates a large gap in the density of the forest
and makes the forest appear patchy and woody. Thus, it loses its environmental character and
function. The main reason for this interruption in the forest's generation cycle is the presence of
Cydia fagiglandana in the area as figure (11). This insect plays a devastating role in destroying
the fruit of the trees, in a way that deprives them of the ability to germinate naturally in the area

and prevents new seedlings from growing (Wendt, et al. 2021).
4. Conclusion

Infection of Quercus brantii with Cydia fagiglandana larvae deals a fatal blow to the natural
viability of seeds. The destruction of stored nutrients and inner tissues of the plant by the insect
causes a significant decrease in root emergence and stem formation by more than 60% to 70%
compared to healthy plants. Comparison of the two years of the study shows that the destructive

effects of this insect have a continuous stability and do not decrease over the years. This has led



to an interruption of the natural regeneration chain in the forests of the region (as seen in villages
such as Wnka and Chnarok), so that the ability of new trees to replace old trees is at zero and
threatens total destruction. Geographical assessment showed differences; Areas such as Kanibi
had the best and highest growth rates due to their suitable environmental and soil conditions,
while Chnarok recorded the lowest growth potential. This proves that because the seed health
factor is a dominant force, any future reforestation and replanting projects must rely solely on the

collection and application of clean, healthy surfaces in suitable key areas.
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