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

Ol L0k 535 » Synanthedon caucasica <58 4 by o o 51uST 03 8 5w 05 51 (idw 338 5 JIs ) S
ok 0L &Ky A S 5 (B) s 5 0358 (e sla0 e (59, SeSia pimplaeformis « 8 (A) . o 05,0 5 SKws 05,6

AL (0 0358 L g 5 Sl Oljn 93 G Doslie 3 2S5
Figure 1. Sequence of a part of cytochrome oxidase | 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
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Figure 2 .The percentage of infested trees by clearwing moths among the total infested trees sampled in Isfahan
landscapes
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Table 1- Infestation percentage and intensity of plane trees to Synanthedon caucasica in 16 regions of Isfahan

Inf. Regions
deg_(l)

Mean®
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1 147® 50 266 206 433 895 524 - 169 462 109 381 50 395 79.7 643 335

2 373 37 368 253 321 105 476 - 373 327 283 333 125 488 152 214 331

3 35.6 13 202 309 127 O 0 - 39 135 391 238 375 116 51 143 222
4 11.3 0 123 17 75 O 0O - 68 58 196 48 O 0 0 0 9.9
5 1.1 0 4 6.2 3 0 0 - 0 1.9 2.2 0 0 0 0 0 2.8
No of
trees 220 103 567 250 210 218 111 - 64 100 46 40 40 67 500 50
o i
{?ég 805 524 829 776 638 87 189 - 922 52 100 525 20 642 158 28 53.78
Mean

inf(.) 57° 24" 59% 713 43% 119 189 . 52¢ 349 9> 329" 43%F 26" 159 269
Int.&

j)}ST=Y‘ ;;)qu-p «(v<n <a)q:~sT:,,g ;;}Tﬁ' ;;}To‘-): (/NS NLY)Cans ;A}JT=\ L:;}ST@-);Z(‘)
gaome TNUN>Y) s Sl S JT=0 o T s €(0SN<Y) s S JT=F o T am,3 4O0<NEN) bow e
.c,sﬁu,uy,ussuv,asuufuwjjﬁigzuﬁjﬁ.\svf;ﬂ‘wﬂdwéuvf;ﬁ
‘5)l;ﬂ43_,..;.2Qtéjag}fwhﬂljé\}é,é;;»)yu)ﬂoté-): sl s s b ;:}T@): shyls o3 dT ol s M).}‘\?wt’eﬁ:“)
ok
238 Sygo ilate s es T Ol S slaw 5 8 s | aie V8 s T Sk
Skt 8ole dlonn (1 3 43 31 e Sl Ve (sl 4 (5wt 5 08 (ST (5,Y b (S 0T e
N5 an S35 LED 0505T L0 pelas 55 (65leT i 1 it &5 20 o5 iy s gl Sl s a3 8 i ys ST
@ 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.
@ | nfestation percentage of trees with infestation degrees from 1 to 5 was cal culated based on the infested trees
not total sampled trees.
® Mean of infestation percentage of 16 regions was calculated based on the infested trees divided by the total
sampled trees
“® 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
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Table 2. Infestation percentage and intensity of elm trees to Synanthedon caucasica in 16 regions of Isfahan

Regions

Inf.

deg.(l) Mean®

i 2 3 4 5 6 7 8 9 10 11 12 13 15 16

1 313 628 22 272 291 514 75 368 381 202 257 162 204 577 40 368
2 25 303 294 346 258 286 227 513 476 351 629 67.6 39.7 346 30 41
3 375 67 202 259 355 171 23 105 131 307 86 135 224 77 30 177
4 63 08 183 99 65 0 0 13 12 132 29 27 17 0 0 59
5 0 0 101 25 32 29 0 O 0 09 0 0 O 0 0 16

No of

rees 19 193 123 129 40 79 80 150 118 120 45 80 100 50 10

o

{‘;g 842 28 886 68 775 443 55 507 712 95 77.8 463 58 52 100 656
Mean

inf(.) 48 217 86 52* 57° 319 16 3%® 29%® 57° 33¢ 379 36 2.3% 33

Int.¢

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

;};,tk)\ Jsder e s 554 :(F) s (M (YD (V)
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Table 3. Infestation percentage and intensity of elm trees to Synanthedon caucasica in 16 regions of Isfahan

Regions
dg"”) Mean®
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 .- - . '33® . . . . . . 203 60 - 50 425 368
2 - - - - 187 - - - - - - 644 40 - 277 488 473
3 - - - - 125 - - - - - . 136 0 - 111 88 108
4 - - - - 383 - - - - - - 17 0o - 11 0 5.9
5 - - - - 42 - - - - - - 90 0o - 0 o0 05
E‘gg .- % - - - . - . 110 14 - 5 9
. - - % - - - - - . s 37 - 36 89 644
Mean
inf. - - - 83* - - - - - - 38 22 . 33 26
Int.®

1, 2, 3, 4 refer to table 1 explanations ssb g ) s s 254 i(F)s (MM ()
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Table 4. Infestation percentage and intensity of willow treesto Sesia pimplaeformisin 16 regions of Isfahan

Regions

Inf.
deg.“)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 Mean®
1 - - - 667 - . 846 - - - - - - 100 - - 833
2 - - - 33 - - 184 - - - - - . 0 - - 16.7
3 - - - 0 - - 0 - - . 0 - - 0
4 - - . 0 - - 0 - - . oL 0 - - 0
5 - - - 0 - - 0 - - - .o 0 - - 0
Noof . 20 . . 2 - - . - - . 15 . .
trees
%inf. 45 - - 591 - .- . . . . B33 . . 526
trees
Mean
inf(.) - - - 15 - - 14 - - - - - .11 - -
Int.*

1, 2, 3, 4 refer to table 1 explanations 35b sV o s 54 (F)y (M (M (V)
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Table 5. Infestation percentage and intensity of poplar treesto Sesia pimplaeformisin 16 regions of Isfahan

Regions
Inf. @)
deg."" Mean
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 - - 263 - - 49 - - - - - - - - 666 - 43.2
2 - - B2 - - 411 - - - - - - - - 20 - 432
3 - - 184 - - 98 - - - - - - - - 133 - 134
4 - - 0 - - 0 - - - - - - - - 0 - 0
5 - - 0 - - 0 - - - - - - - - 0 - 0
Noof . 50 . . 150 - - - - - - . . 3 -
trees
o
pinf. " - - 34 - - - - - - - - 50 - 45.2
trees
Mean
inf. - - 29 . .25 . o o . - - - - 19 -
Int.)
1, 2, 3, 4 refer to table 1 explanations 355 8V dsdr s 25 4 (P (M (M) (1)
Olgiol 53 e 535 s Calies Sla0l s (39T Sks (Kl dglin =5 I
Table 7. comparison mean intensity of the clearwing moths on different hostsin Isfahan
Host Platanus Ulmus Ulmus Salix alba Populus
orientalies carpinifolia carpinifolia var alba
umbraculifera
ST s Sk 3.60% 3.68% 4.19" 1.36° 2,59

LI (61 e sl LSD 0 303T L0 pebas s il o &5 20 Uop o (11 o7 (6la 0 SS0e 2

*Means followed by the same |etter are not significantly different (p < 0.05) according to LSD test
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Table 9. Linear regression between the tree diameter and the infestation intensity of the clearwing moths

Host b+SE atSE R-Square f value Mean No.

were used
Platanus orientalis 4.009+0.30 -3.28+.50 0.17 <0.11 14
Ulmus carpinifolia 5.56+0.36 -6.43+0.71 0.23 <0.06 14
Ulmus carpinifolia 4.28+0.26 -25.45+1.92 0.94 <0.005 4

var umbraculifera
Salix alba - 5.52+0.39 1.92+1.08 0.77 <0.002 5
Populus alba 2.099+0.1173  1.78+0.045 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 | 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 (Oberthiir) (=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 pupa 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 dl 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 |, Infestation percentage and intensity, Ornamental pests.
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