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A:
CAAATTATTTTTTATTTTTGGATTTGATCTGGTATAGTAGGTACTTCTCTTAGTCTTTTAAT
CCGAGCTGAATTAGGATCCCCAGGCTCTTTAATTGGAGATGATCAAATTTATAATACCAT
TGTAACAGCTCATGCTTTTATTATAATTTTTTTTATAGTTATACCTATTATAATTGGAGGA
TTTGGAAACTGATTAGTTCCTTTAATATTAGGAGCCCCTGATATAGCATTCCCCCGTATAA
ATAATATAAGATTTTGATTGTTACCTCCATCATTAACTCTTTTAATTTCAAGTAGAATCGT
AGAAAATGGGGCAGGTACAGGATGAACAGTATACCCCCCCCTCTCATCAAATATTGCCC
ATGGAGGAGGTTCTGTAGATTTAGCTATTTTTTCTCTTCATTTAGCTGGGGTTTCATCTAT
TTTAGTCTTTTGATCAAATACCATTATTTGTTTGAGCCGTAGGTATTACAGCCTTACTTCT
TCTATTATCTTTACCAGTATTAGCAGGAGCCATTACTATACTTCTTACAGATCGTAATTTA
AATACATCTTTTTTTGATCCTGCAGGAGGAGGGGATCCTATTTTATATCAACATTTATTTT
GATTTTTTGGACATCCAGAAAAATTAA
B:
CAAATTATTTTTTATTTTTGGATTTGATCTGGTATAGTAGGTACTTCTCTTAGTCTTTTAAT
CGAGCTGAATTAGGATCCCCAGGCTCTTTAATTGGAGATGATCAAATTTATAATACCATT
GTACTCATGCTTTTATTATAATTTTTTTTATAGTTATACCTATTATAATTGGAGGATTTGG
AAGATTGTTCCTTTAATATTAGGAGCCCCTGATATAGCATTCCCCCGTATAAATAATATA
AGATTTGATTTACCTCCATCATTAACTCTTTTAATTTCAAGTAGAATCGTAGAAAATGGG
GCAGGTACAGGGAACAGTATACCCCCCCCTCTCATCAAATATTGCCCATGGAGGAGGTTC
TGTAGATTTAGCTTTTTTTCTCTTCATTTAGCTGGGGTTTCATCTATTTTAGGAGCAGTAA
ATTTTATTACTACAATTAATATACGCCCAAAAAATATATCTTTTGATCAAATACCATTATT
TGTTTGAGCCGTAGGTATTGCCTTACTTCTTCTATTATCTTTACCAGTATTAGCAGGAGCC
ATTACTATACTTCTTACAGATAATTTAAATACATCTTTTTTTGATCCTGCAGGAGGAGGGG
ATCCTATTTTATATCAACATTTATTTGATTTTTTGGACATCCAGAAAAATTAA

Synanthedon caucasica

ASesia pimplaeformisB

Figure 1. Sequence of a part of cytochrome oxidase I in Synanthedon caucasica on the Platanus orientalis,
Ulmus carpinifolia and Ulmus carpinifolia var umbraculifera (A) and Sesia pimplaeformis on Populus alba, P.
alba cv. Kabudeh Bumi, Salix alba (B). Highlighted nucleotide indicates the nucleotide differences between
Populus alba and Salix alba with P. alba cv. Kabudeh Bumi



Figure 2 .The percentage of infested trees by clearwing moths among the total infested trees sampled in Isfahan
landscapes



Synanthedon caucasica

Table 1- Infestation percentage and intensity of plane trees to Synanthedon caucasica in 16 regions of Isfahan

Mean(Inf.
deg.

Regions

16151413121110987654321

33.564.379.739.55038.110.946.216.9-52.489.543.320.626.65014.7(2)1

33.121.415.248.812.533.328.332.737.3-47.610.532.125.336.83737.32

22.214.35.111.637.523.839.113.539-0012.730.920.21335.63

9.900004.819.65.86.8-007.51712.3011.34

2.8000002.21.90-0036.2401.15

505006740404610064-111218210250567103220
No of
trees

53.782815.864.22052.51005292.2-18.98.763.877.682.952.480.5
% inf.
trees

2.6ghi1.5g2.6ghi4.3ef3.2gh6.9b3.4fg5.2cd-1.8ig1.1g4.3de7.1a5.9bc2.4hi5.7c
Mean
inf.

Int.(4)

n≤<n≤

nn≤n=n

LSD

(1) Infestation degrees: 1 (weak infestation) if 0.001≤n<2, 2 (relatively weak infestation) if 2≤n<5, 3 (medium
infestation) if 5≤n<10, 4 (severe infestation) if 10≤n<20, 5 (highly severe infestation) if 20 ≤n. n= the total
number of pupal exuviae, active larval holes and inactive larval holes per 10 centimeters of trunk diameter.
(2) Infestation percentage of trees with infestation degrees from 1 to 5 was calculated based on the infested trees
not total sampled trees.
(3) Mean of infestation percentage of 16 regions was calculated based on the infested trees divided by the total
sampled trees
(4) Mean of infestation intensity, the total number of pupal exuviae, active larval holes and inactive larval holes
per 10 centimeters of trunk diameter was used to calculate the infestation intensity. Means followed by the same
letter are not significantly different (p < 0.05) according to LSD test



Synanthedon caucasica

Table 2 Infestation percentage and intensity of elm trees to Synanthedon caucasica in 16 regions of Isfahan

Mean(Inf.
deg.

Regions

16151413121110987654321

36.84057.7-20.416.225.720.238.136.87551.429.127.22262.831.3(2)1

413034.6-39.767.662.935.147.651.322.728.625.834.629.430.3252

17.7307.7-22.413.58.630.713.110.52.317.135.525.920.26.737.53

5.900-1.72.72.913.21.21.3006.59.918.30.86.34

1.600-0000.90002.93.22.510.1005

1050-100804512011815080794012912319319
No of
trees

65.610052-5846.377.89571.250.75544.377.56.888.62884.2
% inf.
trees

3.3d2.3ef-3.6d3.7d3.3d5.7b2.9de3de1.6f3.1d5.7b5.2bc8.6a2.1f4.8c
Mean
inf.

Int.(4)

1, 2, 3, 4 refer to table 1 explanations



Synanthedon caucasica

Table 3. Infestation percentage and intensity of elm trees to Synanthedon caucasica in 16 regions of Isfahan

Mean(

Regions

Inf.
deg. )

16151413121110987654321

36.842.550-6020.3------33.3 (2)----1

47.348.827.7-4064.4------16.7----2

10.88.811.1-013.6------12.5----3

5.9011.1-01.7------33.3----4

0.500-00------4.2----5

9050-14110------25----
No of
trees

64.488.936-35.753.6------96----
% inf.
trees

2.6bc3.3b-2.2c3.5b------8.3a----
Mean
inf.

Int.(4)

1, 2, 3, 4 refer to table 1 explanations



Sesia pimplaeformis

Table 4. Infestation percentage and intensity of willow trees to Sesia pimplaeformis in 16 regions of Isfahan

Regions

Inf.
deg.

Mean(16151413121110987654321

83.3 - -100 - - - - - -84.6 - -66.7(2)---1

16.7 - -0 - - - - - -15.4 - -33.3---2

0 - -0 - - - - - -0 - -0---3

0 - -0 - - - - - -0 - -0 ---4

0 - -0 - - - - - -0 - -0 ---5

 - -15 - - - - - -22 - -20 - - -
No of
trees

52.6 - -53.3 - - - - - -59.1 - -45 - - -
% inf.
trees

 - -1.1a - - - - - -1.4a - -1.5a - - -
Mean
inf.

Int.(4)

1, 2, 3, 4 refer to table 1 explanations



Sesia pimplaeformis

Table 5. Infestation percentage and intensity of poplar trees to Sesia pimplaeformis in 16 regions of Isfahan

Mean(

Regions
Inf.
deg.

16151413121110987654321

43.2 -66.6 - - - - - - - -49 - -26.3 - -1
43.2 -20 - - - - - - - -41.1 - -55.2 - -2
13.4 -13.3 - - - - - - - -9.8 - -18.4 - -3

0 -0 - - - - - - - -0 - -0 - -4
0 -0 - - - - - - - -0 - -0 - -5

 -30 - - - - - - - -150 - -50 - -
No of
trees

45.2 -50 - - - - - - - -34 - -76 - -
% inf.
trees

 -1.9a - - - - - - - -2.5a - -2.9a - -
Mean
inf.

Int.(4)

1, 2, 3, 4 refer to table 1 explanations

Table 7. comparison mean intensity of the clearwing moths on different hosts in Isfahan
Host Platanus

orientalies
Ulmus

carpinifolia
Ulmus

carpinifolia var
umbraculifera

Salix alba Populus
alba

3.60ab 3.68ab 4.19a
1.36b

2.59ab

LSD

Means followed by the same letter are not significantly different (p < 0.05) according to LSD test



Table 9. Linear regression between the tree diameter and the infestation intensity of the clearwing moths
Host b±SE a±SE R Square f value Mean No.

were used

Platanus orientalis 0.30±4.009 50.±-3.28 0.17 0.11< 14

Ulmus carpinifolia 0.36±5.56 0.71±-6.43 0.23 0.06< 14

Ulmus carpinifolia
var umbraculifera

0.26±4.28 1.92±-25.45 0.94 0.005< 4

Salix alba 0.39±- 5.52 1.08±1.92 0.77 0.002< 5

Populus alba 0.1173±2.099 0.045±1.78 0.016 < 0.7 10
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Abstract
The Clearwing moths (Lep.: Sesiidae) are important and destructive pests of fruitful and non- fruit

bearing trees in different countries of the world. Considering the high damage of sesiid moths in
Isfahan landscape, the infestation percentage and intensity were studied on 4768 trees of different
species in 14 Isfahan municipality regions, Isfahan University of Technology campus and Nazhvan
parks as 15th and 16th regions, respectively.  To identify sesiid moth species, DNA was extracted
from larvae and adults. Polymerase Chain Reaction (PCR) was used to amplify a 709-bp region of the
mitochondrial DNA cytochrome oxidase I and samples were sequenced. Results of COI sequences
revealed that the moth Synanthedon caucasica (Gorbunov) is the damaging species on Platanus
orientalis, Ulmus carpinifolia and U. carpinifolia var umbraculifera and the sesiid moth Sesia
pimplaeformis (Oberthür) (=Eusphecia pimplaeformis) is harmful to Salix alba and Populus alba.
Percentage of infestation was calculated based on the number of infested trees divided by total trees
and intensity of infestation was determined based on the total number of pupal exuviae, active larval
holes and inactive larval holes per 10 centimeters of trunk diameter. The combined analysis was
performed in a completely randomized design with 10 replicates. The regions and hosts were
considered as main and secondary factors, respectively. Using linear regression between tree diameter
and infestation rate, the effect of trunk diameter on the infestation rate was determined. Results
showed that 53.8 % of Platanus orientalis, 65.6% of U. carpinifolia, 64.4% of U. carpinifolia var
umbraculifera, 52.6% of S. alba and 45.2% of P. alba and totally 53.2% of all trees were infested with
sesiid larvae. The highest infestation intensity (4.2) was observed on U. carpinifolia var
umbraculifera. The species U. carpinifolia, Platanus orientalis, salix alba and P. alba had lower
infestation intensity. No sesiid damage symptoms were observed on Morus spp., Rubinia
pseudoacacia and Fraxinus rotundifolia subsp. persica. On all host tree species, the correlation
between trunk diameter and infestation rate was positive but a significant correlation (p < 0.05) was
only occurred in U. carpinifolia var umbraculifera and salix alba.

Keywords: Sesiidae, Cytochrome oxidase I, Infestation percentage and intensity, Ornamental pests.
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