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This study was conducted to survey insect pests 

attacking oak tree fruits (acorns), in six oak tree 

forest locations belonging to Erbil Governorate-

Kurdistan region-Iraq, to estimate infestation 

percentages, larval number inside acorns and 

evaluate the effectiveness of insect infestation on the 

acorn germination ratio during November 2022 to 

March 2023. The result showed that there were two 

types of insects belonging to two different orders 

Coleoptera and Lepidoptera; the Coleopteran insect 

Curculio sp. was more abundant than the 

Lepidopteran insect Cydia sp. For coleopteran larva 

infestation, Barzan oak tree forests were the most 

infested location among the studied locations, 

recording the highest infestation percentage of 

40.04% infestation/ sampled acorns and the Choman 

area was the least abundant in terms of infestation by 

recording the lowest average 0.88% infestation/ 

sampled acorns of coleopteran larva infestation. 

However, for Lepidopteran larva infestation, the 

highest average percentage of infestation was 

recorded at 18.25% in Tawska and the lowest 

average percentage of moth infestation was 2.64% in 

Choman. In addition, this research indicated that, the 

weevil larval infestation has the highest impact on 

the germination rate of acorns by recording 80% 

failure in acorn germination among tested acorns. 
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الحشرية لثمار اشجار البلوط في محافظة    للآفات الكثافة السكانية والتوزيع المكاني  
 اربيل 

  
 نوزاد باوكر قادر     خالد قادر خضر*    حازم سعيد احمد      ازاد حسن صالح 

 جامعة صلاح الدين -كلية علوم الهندسة الزراعية -قسم وقاية النبات
 

 . العراق ،اربيل ،جامعة صلاح الدين ،كلية علوم الهندسة الزراعية ،خالد قادر خضر، قسم وقاية النبات*المراسلة الى: 
   khalid.khidher@su.edu.krd  البريد الالكتروني:

 الخلاصة

التي تهاجم ثمار البلوط في ستة مواقع لغابات اشجار البلوط والتابعة    الآفاتاجريت هذه الدراسة لغرض مسح  
اربيل كوردستان    -لمحافظة  المئوية    العراق،اقليم  النسبة  لتقدير  الثمار    للإصابة،وكذلك  داخل  اليرقات  اعداد 

  2022اني عام  اضافة الى تقييم تأثير الإصابة الحشرية على نسبة إنبات ثمار البلوط خلال الفترة من تشرين الث
كما    الأجنحة،. أظهرت النتائج تواجد نوعين من الحشرات التابعة لرتبتي غمدية وحرشفية  2023الى شهر آذار  

 ةي. التابعة لحرشف Cydia spهي الأكثر تواجداً من الحشرة  الأجنحة  ة يلغمد  . التابعة Curculio spأن الحشرة
أكثر الأماكن   يالأجنحة، ظهر بأن أشجار غابات منطقة بارزان ه  ةيغمد  رقاتي. بالنسبة للإصابات بالأجنحة
المدروسة   عيجم   نيمن ب  إصابة  ثمار    ناتي% لع40.04  للإصابة  ةيمئو   نسبة  یأعل  ليتم تسج  ثي، حالمواقع 
ه  البلوط، جومان  منطقة  كانت  للإصا  يبينما  معدل  أقل  بتسجيل  إصابة  الأجنحة    بةالأقل  غمدية  بيرقات 
أم0.88 للنسبة  %.  أعلى معدل  فإن  الأجنحة  بيرقات حرشفية  للإصابة  بالنسبة  للإصابةا  في    المئوية  سجلت 

أقل نسبة مئوية للإصابة كانت  18.25منطقة توسكه   فان  2.64% وان  لذلك  في منطقة جومان. إضافة   %
السوسة أظهرت أعلى ت بأن يرقات  البحث أكدت  ثمار    أثيرنتائج  إنبات  خفضت نسبة ان   البلوط حيثفي نسبة 

 . % من بين جميع الثمار المدروسة80الإنبات الى 

     .، اليرقة، البلوط.Cydia sp. ،Curculio spإصابة البلوط،   كلمات مفتاحية:

Introduction 

Oak trees, Quercus spp., are important kinds of forest trees that grow naturally in the 

mountains area of the Kurdistan region of Iraq (13). Economically, they are among 

the most useful trees, providing high-quality lumber, firewood, tannins for leather, 

natural dyes, wildlife habitat; and their acorns are consumed by humans and animals 

(2); however, germination and natural regeneration acorns are usually to be affected 

due to their recalcitrant acorns (6 and 17). Research conductors have observed a 

failure in the natural regeneration of the dominant oak species over the last four 

decades (11 and 12). 

Different factors are responsible for the failure of acorns in their regeneration, 

research has found that the acorns infested by insects show lower germination than 

mailto:khalid.khidher@su.edu.krd


 E-ISSN: 2617-6211             ISSN: 1992-7479               2023، 2العدد  21ة مجلد مجلة الأنبار للعلوم الزراعي 

410 

 

the non-infested acorns (3), indicating that insects are one of the obstacles to the 

sexual regeneration of oaks (5 and 18). However, large cotyledon reserves in acorns 

would act as a potential nutrition pool and aid the seedling to overcome the effect of 

insect infestation (9). 

There are three key insect pests that are widely known in oak acorns, which they are; 

the acorn moth, the gall wasp, and the acorn weevil. Weevils of the genus Curculio 

are the major culprit (4 and 10) and the most studied group of pests affecting oak 

regeneration (1 and 14).  

Despite damage on one or both cotyledons caused by Curculio spp. and other larvae 

of insects, most insect-infested acorns can still germinate to form a seedling (18). 

Although cotyledon reserve has been identified as the main resource to improve the 

early development of the growing plant (8), it remains a big question to what extent 

cotyledon loss can affect acorn germination. Acorns of some types of oak are 

frequently infested by weevils, moths and other insect larvae (7).  

Field observations indicate that in spite of size, the Q. variabilis is usually attacked 

by a single weevil larva (Curculio spp.) in each acorn. Q. variabilis acorns are 

supposed overcome the negative effect of insect infestation on germination easily.  

Only a few studies describe their damage to the seedling establishment and ecological 

adaptability of the world’s acorns of Q. variabilis (7). However, to our knowledge, no 

research has been conducted on insect infestations and their damage to oak acorns in 

Kurdistan- Iraq. Therefore, this study focuses on the investigation of major insects 

that infest the acorns and estimating their infestation ratio and damage in different 

locations of Oak tree grown forests in Erbil governorate. 

Materials and Methods 

Acorn collection and infestation evaluation: The study was performed in different 

localities of Erbil Governorate (Koye, Darbotk, Tawska, Hanara, Barzan, and 

Choman) to assess insect infestation and number of larvae in acorn during the period 

of November 2022 to March 2023. After collection, all oak fruits were transferred to 

the laboratory and carefully assessed, by removing the pericarp and dissecting the 

fruits using needles and scissors for observing the presence of insects. The number of 

larvae in each acorn and feeding site were also recorded for each type of insect 

larvae.  

Acorn germination rate: 90 acorns were collected under the canopy of Oak trees 

(Quercus sp.) in different locations of the oak tree forest area belonging to Erbil 

governorate during December of 2022 to evaluate the germination ratio of infested 

acorns in comparison with intact ones. The collected acorns were divided into three 

groups; the first group was those infested by weevil larvae, the second group was 

those infested by moth larvae, and the third group was identified as control (intact 

acorns). Each group included 30 acorns which were divided into three replications 

each with 10 acorns. Each acorn was placed inside a vial (6 cm height × 3 cm 

diameter) separately to avoid interaction between groups.  

A pot of water was located inside the cage (50 X 60 X 45 cm width, length and height 

respectively), to provide moisture and facilitate germination of the acorns. In 
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February 2023, germination rates were recorded by observing the protruding radicle 

from the hypocotyl. 

Identification of Samples: The samples of the insects (Larvae) were collected from 

infested acorns and sent to the Agricultural Research Center of Erbil- Plant Protection 

Department –Insects Museum. The insect samples were identified by comparing them 

with identified samples reserved in the museum and the samples were identified 

based on molecular techniques. 

Statistical Analysis: The obtained data from this study were subjected to the Excel 

program, and means were worked out to further analytical processes. The means were 

compared with each other using SPSS Program version 26 (15). 

Results and Discussion 

Nature and extent of damages of insects infesting acorns: Based on observations and 

data collected in this research, two types of insects pests were recorded infesting 

acorns of oak trees in some natural forests of Erbil Governorate, the insects were 

collected the fallen acorns under oak trees; they were filbert moth (Cydia sp.) and 

Filbert weevil (Curculio sp.), which the first belongs to the family of Tortricidae and 

order Lepidoptera, while the other insect pest was belonged to insect family 

Curculionidae and order Coleoptera. Looking at damages of Cydia sp., the larva after 

hatching start feeding on the acorns content by boring the pericarp and consuming the 

external surface of cotyledons creating grooves (open tunnels) on the external side 

and leaving the larval feces resembling very small balls grouped together in the 

tunnel (Figure 1 A, B, C) the larva mostly were found individually inside acorns.  

Turning to damages caused by larvae of Curculio sp., they make holes in the kernel 

after they were hatched from the eggs and started feeding inside the acorns making 

feeding tunnels on the cotyledon surface at the small larval instars period; then the 

larvae grew in size and their necessities in food increased. Therefore, they consume 

large proportions of the cotyledons and made deep tunnels, and devoured the whole 

content of the seed in the case of severe infestation. It is worth mentioning that this 

type of weevil was found in groups of more than two individuals feeding within the 

acorn, and after period of feeding of numerous larvae, only ashes were left which 

were mixed with fungi grown due to moisture inside the seed (Figure 2 A, B, C). 

The findings of this study are supported by (1 and 5) who recorded the weevils in the 

genus Curculio in their study as a pest on the oak tree, and also the study of (3) found 

that two insect pests namely Curculio elaphas and Cydia splendana infested acorns 

and caused damage by feeding on the cotyledons; the researcher claimed that these 

insect pests belong to two different families Curculionidae and Tortricidae, the two 

different orders Coleoptera and Lepidoptera respectively. 
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Figure 1 Damages of Filbert moth larva on acorns.  

 
Figure 2 Damages of Filbert weevil larva on acorns. 

Effect of location environmental factors on the infestation of Oak tree fruits by 

insects: 

Infestation by Coleopteran insects: The data shown in Table 1 demonstrate 

information about infestation percentages of Oak tree fruits by Coleopteran weevil 

larvae in six different locations, Oak tree forests of Erbil governorate- 2022. 

Based on data in the Table 1, the highest percentage of infestation by weevil larvae 

on the Acorns of Oak tree was in Barzan which ranged between 21.05 to 55.31% and 

averaged 40.04% infestation/ sampled acorns followed by Tawska in which the 

infestation ratio by weevil larva on acorns was ranged 33.33 to 37.77% and averaged 

36.29% acorn infestation/ sampled acorns, while the lowest percentage of infestation 

was recorded in Choman in which the infestation ratio ranged 0.00 to 1.33% and 

averaged 0.88% infestation/ Sampled acorns and followed by Koye location, the 

infestation ranged 7.01 to 9.83% and averaged 8.30% infestation/ sampled acorns. 

However, the Hanara and Darbotk zones occupied the middle position in terms of 

infestation ratio which was 11.0 to 19.0 and averaged 17.21% infestations/ sampled 

acorns for Hanara and the infestation percentage ranged from 18.81 to 29.54% and 

averaged 22.93% infestation/ sampled acorns in Darbotk. 

 
A B C  

 

A B C 
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According to statistical analysis and the Duncan test of 0.5 significant levels, there is 

a significant difference between some of the studied locations in terms of weevil 

larva infestation on the acorns. The study of (3) reported that the number of weevils 

that attacked acorns over three studied sites ranged between 17 to 68% infestation, 

which means that the infestation ratio differs from site to site and this to some extent 

supports our results in the current study.  

Table 1 Infestation of Oak tree fruits by Curculio sp. in different localities of 

Erbil Province. 

No. Locations % Infestation of Acorns by 

Coleopteran insects 

Elevations (Height 

above mean sea 

level)- Meter Minimum Maximum Mean ± SE 

1 Koya 7.01 9.83 8.30±0.82 cd 600 

2 Hanara 11.00 19.00 17.21±3.11 c 678 

3 Tawska 33.33 37.77 36.29±1.48 ab 989 

4 Choman 0.00 1.33 0.88±0.44 d 2407 

5 Barzan 21.05 55.31 40.04±10.0 a 735 

6 Darbotk 18.81 29.54 22.93±3.33 bc 501 

Different letters in a column are significantly different from each other at the level of 0.05. 

Infestation by Lepidopteran insects: The data shown in Table 2 demonstrate 

information about infestation percentages of Oak tree fruits by Lepidopteran moth 

larvae in six different locations, Oak tree forests of Erbil governorate in 2022. 

Based on data in the table 2, the highest percentage of infestation by moth larvae on 

the Acorns of Oak tree was in Tawska which ranged between 13.33 to 24.44% and 

averaged 18.25% infestation/ sampled acorns followed by Koye in which the 

infestation ratio was ranged from 8.06 to 19.29% and averaged 11.83% infestation/ 

sampled acorns, while the lowest percentage of infestation was recorded in Choman 

in which the infestation ratio ranged from 0.00 to 5.33% and averaged 2.64% 

infestation/ sampled acorns and followed by Darbotk location, the in which the 

infestation ratio caused by moth larvae ranged between 2.27 to 6.81% and averaged 

4.54% infestation/ sampled acorns. However, the Hanara and Barzan zones occupied 

the middle rank in terms of infestation ratio caused by moth larva which was 0.00 to 

16% and averaged 5.70% for Hanara, and in Barzan the infestation percentage due to 

moth larvae ranged from 5.31 to 7.32% and averaged 6.31% acorn infestation/ 

sampled acorns. 

According to statistical analysis and the Duncan test of 0.05 significant levels, there 

is a significant difference between Tawska and all other locations, except Koye, 

regarding the infestation ratio due to moth larvae and both of them have differed 

significantly from the rest of the studied locations. However, there is no significant 

difference among four the locations of studied area including Hanara, Choman, 

Barzan, and Darbotk in terms of infestation percentage caused by moth larvae on Oka 

tree acorns. The findings of this study mirror those reported by (3) who found that the 

percentage infestation depends on the location of forest trees.  
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Table 2 Infestation of Oak tree fruits by Cydia sp. in different localities of Erbil 

Province. 

No. Locations % Infestation of Acorns by Lepidopteran 

insects 

Elevations (Height 

above mean sea level)- 

Meter maximum minimum Mean ± SE 

1 Koya 8.06 19.29 11.83±3.70 ab 600 

2 Hanara 0.00 16.00 5.70±5.15 b 678 

3 Tawska 13.33 24.44 18.25±3.26 a 989 

4 Choman 0.00 5.33 2.64±1.5 b 2407 

5 Barzan 5.31 7.32 6.31±0.58 b 735 

6 Darbotk 2.27 6.81 4.54±1.31 b 501 

Different letters in a column are significantly different from each other at the level of 0.05. 

Intensity of insect larvae within acorns: The data provided in Table 3 and 4, shows 

the larval number of Coleopteran weevil and Lepidopteran moth in acorns of Oak tree 

from six different locations, Oak tree forests) of Erbil governorate in 2022. 

According to Table 3, the highest average number of weevil larvae was recorded in 

the oak tree forests of Barzan, which ranged from zero to 9.00 larvae/ acorn and 

averaged 3.18 larvae/ acorn followed by Tawska oak tree forests in which the larval 

number was ranged from zero to 6.00 larvae/ acorn and averaged 1.8 larvae/ acorn. 

Whereas, the lowest weevil larval number was recorded in each of Darbotk, Choman, 

and Hanara in which average larval number was 0.50, 0.66, and 0.74 larvae/ acorn, 

respectively. However, Koye occupied the middle rank concerning the larval number 

by recording an average larval of 1.4 larvae/ acorn. 

Based on the statistical analysis and Duncan test, 0.05 significant levels, the data 

recorded for weevil larval number in Tawska and Barzan did not differ significantly 

from each other; it is worth mentioning that they both showed significant differences 

with the data recorded in the rest of studied locations, while the weevil larval number 

which recorded in each of Darbotk, Choman, Hanara, and Koye were at par with each 

other. In a field guide, (16) mentioned that the number of weevil larvae per acorn was 

between one to eight individuals for a single acorn. These results support the findings 

of the current study. 

Turning to moth larval number which is provided in the Table 4, the highest average 

number of Lepidopteran moth larvae was registered in oak tree forests of Darbotk in 

which the larval number ranged from 0.00 to 1.00 larvae/ acorn and averaged 0.44 

larvae/ infested acorn, followed by Hanara and Barzan in which the average moth 

larval number were 0.39 larvae/ acorn and 0.37 larvae/ acorn, whereas, the lowest 

moth larval number was recorded in each of Koye and Choman by recording 

averages of 0.05 and 0.08 larvae/ acorn, respectively. Nevertheless, Tawska occupied 

the middle rank in terms of average moth larval number by recording the average 

larval number of 0.21 larvae/ acorn. 

Looking at statistical analysis and the Duncans test, at 0.05 significant levels, there is 

no significant difference between moth larval numbers in all studied forest locations. 

It is worth concluding that this insect larva was found singly in most cases and a few 
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samples of acorns contained two larvae. This finding mirrors those mentioned by (16) 

who stated that the moth of the genus Cydia lays eggs singly on the individual acorns. 

Table 3 Number of Curculio sp. larvae per Acorn in different locations in Erbil 

provinces. 

No. Locations % Number of Coleopteran larvae/ Acorn 

Minimum maximum Mean ± SE 

1 Koya 0.00 11.00 1.4±0.87 b 

2 Hanara 0.00 8.00 0.74±0.53b 

3 Tawska 0.00 6.00 1.81±0.32 ab 

4 Choman 0.00 1.00 0.66±0.33 b 

5 Barzan 0.00 9.00 3.18±0.14 a 

6 Darbotk 0.00 1.00 0.50±0.02 b 

Different letters in a column are significantly different from each other at the level of 0.05. 

Table 4 Number of Cydia sp. larvae per Acorn in different locations in Erbil 

provinces. 

No. Locations Number of Lepidopteran larvae/ Acorn 

minimum maximum Mean ± SE 

1 Koya 0.00 1.00 0.05±0.00 a 

2 Hanara 0.00 1.00 0.39±0.33 a 

3 Tawska 0.00 2.00 0.21±0.11 a 

4 Choman 0.00 2.00 0.08±0.08 a 

5 Barzan 0.00 1.00 0.37±0.20 a 

6 Darbotk 0.00 1.00 0.44±0.29 a 

Different letters in a column are significantly different from each other at the level of 0.05. 

The Effect of insect infestations on acorn germination rate: The data shown in Table 

5 displays the impact of infestation by two types of insects on the oak tree acorn 

germination in Erbil province, 2022. 

According to Table 5, the highest ratio of germination was recorded in acorns 

infested by Lepidopteran moth larvae among infested acorns which ranged from 70 to 

90% germination rate and averaged 80%, which means that an average of 20% of 

moth infested acorns failed to germinate. However, weevil infested acorns were 

found to be the most affected by infestation and recorded the lowest germination ratio 

which ranged from 20 to 30% and averaged a 20.66% germination rate; it means that; 

the infestation by weevil larvae caused nearly 80% failure in the germination of 

acorns infested by weevil larvae.  

In this study, after the acorns had been placed for germination test, they were checked 

and realized that some of the infested acorns germinated while others did not show 

any growth of embryo as in Figure 3. 

Depending on the statistical analysis and Duncan test, 0.05 significant levels, weevil 

infested acorns is significantly different in comparison with both moth larvae infested 

and intact acorns, while there is no significant difference between moth infested and 

intact acorns (control), in terms of germination rate based on statistical analysis. 
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The study revealed that the weevil larvae infestation has a greater effect than moth 

larvae infestation on the germination of acorns. This indicates that the infestation of 

acorns by weevils is the most effective and key factor reducing the germination ratio 

and contributes, effectively; to destroying new seedling establishments. The findings 

of the current study supported by (7) who found that the weevil larvae were more 

abundant than the moth larvae and Acorns injured by Curculio weevils displayed a 

significantly lower germination rate since there was large endosperm damage than the 

rate for sound acorns. 

Table 5 Germination ratio of insect infested and non-infested Oak tree acorns in 

Erbil provinces. 

No. Factors Germination ratio % 

minimum maximum Mean ± SE 

1 Coleopteran infested acorns 20.00 30.00 20.66±0.33b 

2 Lepidopteran infested acorns 70.00 90.00 80.00±0.57a 

3 Intact acorns 90.00 100.00 90.33±0.33a 

Different letters in a column are significantly different from each other at the level of 0.05. 

 
Figure 3 Germinated and non-germinated infested acorn caused by both insects. 

Conclusions: Insects are the most contributing factor to the suppression of 

agriculture and forests, especially the larval stage which is the harmful stage among 

some insect order due to possessing chewing mouthparts and feeding on plants 

effectively. In this research, two types of insects were recorded infesting oak tree 

fruits. This research indicated that the infestations by both Lepidoptera and 

Coleopteran insects had an impact on acorn germination; however, the effectiveness 

of weevil infestation was more than moth infestation, on the germination rate of 

acorn. We concluded that; it is advisable to find an effective technique to prevent and 

suppress the insect infestation in oak tree forests which play a vital role in CO2 

recycling . 

 

 



 E-ISSN: 2617-6211             ISSN: 1992-7479               2023، 2العدد  21ة مجلد مجلة الأنبار للعلوم الزراعي 

417 

 

Reference 

1. Andersson, C. (1992). The effect of weevil and fungal attacks on the germination 

of Quercus robur acorns. Forest Ecology and Management, 50(3-4): 247-251. 

2. Billings, R. F., Appel, D. N., and Center, L. B. J. W. (2007). The Proceedings of 

the 2nd National Oak Wilt Symposium. 

3. Branco, M., Branco, C., Merouani, H., and Almeida, M. H. (2002). Germination 

success, survival and seedling vigour of Quercus suber acorns in relation to 

insect damage. Forest Ecology and Management, 166(1-3): 159-164. 

4. Collins, J. (1961). Ten year acorn mast production study in Louisiana. Louisiana 

Wild Life and Fisheries Comm. PR Rept. Project W-29-R-8. 33. 

5. Crawley, M. J., and Long, C. R. (1995). Alternate bearing, predator satiation and 

seedling recruitment in Quercus robur L. Journal of Ecology, 683-696. 

6. Doody, C. N., and O'Reilly, C. (2008). Drying and soaking pretreatments affect 

germination in pedunculate oak. Annals of Forest Science, 65(5): 1. 

7. Fukumoto, H., and Kajimura, H. (2000). Effects of insect predation on hypocotyl 

survival and germination success of mature Quercus variabilis acorns. Journal of 

forest research, 5(1): 31-34. 

8. García-Cebrián, F., Esteso-Martínez, J., and Gil-Pelegrín, E. (2003). Influence of 

cotyledon removal on early seedling growth in Quercus robur L. Annals of 

Forest Science, 60(1): 69-73. 

9. Hou, X., Yi, X., Yang, Y., and Liu, W. (2010). Acorn germination and seedling 

survival of Q. variabilis: effects of cotyledon excision. Annals of Forest Science, 

67(7): 711. 

10. Kearby, W. H., Christisen, D. M., and Myers, S. A. (1986). Insects: their biology 

and impact on acorn crops in Missouri's upland forests. Missouri Department of 

Conservation. 

11. McCarthy, B. C., Hammer, C. A., Kauffman, G. L., and Cantino, P. D. (1987). 

Vegetation patterns and structure of an old-growth forest in southeastern Ohio. 

Bulletin of the torrey Botanical Club, 33-45. 

12. McDonald, R. I., Peet, R. K., and Urban, D. L. (2003). Spatial pattern of Quercus 

regeneration limitation and Acer rubrum invasion in a Piedmont forest. Journal 

of Vegetation Science, 14(3): 441-450. 

13. Mustafa, S. A., and Mohammad, S. M. (2011). Primary Study Of Comman 

Insects And Their Predators Trees In Koysinjaq Region–Irbil. Journal of Kirkuk 

University for Agricultural Sciences, 2(2): 2122. 

14. Riccardi, C. L., McCarthy, B. C., and Long, R. P. (2004, March). Oak seed 

production, weevil (Coleoptera: Curculionidae) populations, and predation rates 

in mixed-oak forests of south east Ohio. In Proceedings of the 14th Central 

Hardwood Forest Conference, General Technical Reports. NE-316, Wooster, 

OH, 10-21. 

15. SPSS, I. (2018). Corp Ibm SPSS statistics for windows, version 26.0. Armonk, 

NY: IBM Corp, Released. 



 E-ISSN: 2617-6211             ISSN: 1992-7479               2023، 2العدد  21ة مجلد مجلة الأنبار للعلوم الزراعي 

418 

 

16. Swiecki, T. J., and Bernhardt, E. A. (2006). A field guide to insects and diseases 

of California oaks. USDA Forest Service Pacific Southwest Research Station 

Gen. Tech. Report PSW-GTR-197. Department of Agriculture, 151. 

17. Tilki, F., and Alptekin, C. U. (2006). Germination and seedling growth of 

Quercus vulcanica: effects of stratification, desiccation, radicle pruning, and 

season of sowing. New Forests, 32: 243-251. 

18. Yi, X. F., and Zhang, Z. B. (2008). Influence of insect-infested cotyledons on 

early seedling growth of Mongolian oak, Quercus mongolica. Photosynthetica, 

46: 139-142.  


