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it Study of geographical distribution and population density ...
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Table 1. Stenopelmus rufinasus and Azolla spp. presence (+) or absence (—) condition in the sampling areas of northern region of Iran

Azolla Weevil
) Azolla . . .
Province Area County infestation =~ Weevil presence  presence
presence
area % area %
Astara = _
Talesh - _
Guilan West 25% 25%
Rezvanshahr 2 a
Masal - _
Fouman = _
Someh Sara + +
Bandare-Anzali + +
Guilan Center 50% 50%
Rasht - _
Shaft + +
Roudbar - -
Astaneh 2 a
Lahijan + .
Gul E Siahkal = _
e st Langarud + 67% + 67%
Amlash + +
Roudsar - _
Amol (Darwish-kheil) + -
M 4 c Amol (Rais Abad) + +
azandaran enter
Amol (Kachab) + 100% + 75%
Babol (Hydarkola) + +
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o3y S255 9 S)i diged 99 DNA slaJlgi =Y Jga

Table 2. DNA sequences of small and larger weevils

10 zZ0 o 40 S0 (1] 0 80 S0
L L L I e e e L I I e L I e s I
Large specimen CAGGGATAGTGGGAACATCCCTAAGAATACTGATTCGAACAGAGTTAGGAAACCCTGGAACATTAATTGGAGATGATCARATTTATAATACAATCGT
o3 = I IR 2= a1 1=
110 120 lap 140 150 160 170 180 180
L L e e L L L e Iy e [
Large specimen TGCACATGCATTTATTATAATTTTCTTTATAGTGATACCAATTATAATTGGTGGCTTCGGAAACTGACTAGTACCACTGATATTAGGAGCTCCTGAT
o3 = I IR 2= a1 1=
Z10 Z20 Z230 zZ40 Z50 Z60 zZTo ZB0 Z80
L L e e L L L e Iy e [
Large specimen GCCTTCCCCCGAATAAACAATATAAGATTTTGACTTCTACCCCCTTCTTTAACCCTACTTCTAATAAGAAGAATCGTTGAAAGAGGAGCAGGTACTG
o3 I IO 0= a1 1=
o azo aao 240 aso &0 aTo as0 as0
L L e e L L L e Iy e [
Large specimen GAACAGTATACCCCCCTCTTTCAAGARATATTGCCCACTCTGGGECCTCAGTAGACTTAGCAATTTTTAGCCTACATATAGCGGGGGTATCCTCAAT
o3 = I IR 2= a1 1=
410 420 430 440 450 460 470 480 480
L L e e L L L e Iy e [
Large specimen AGGGGCTATTAACTTCATTTCARCAACTATCAATATAAAACCTTCTGETGTARGCTCAGAACAATTARCCCTATTCATTTGAGCTGTAGGTATTACA
o3 I IR 0= a1 1=
510 520 530 sS40 550 S60 570 S80 580
L L e e L L L e Iy e [
Large specimen CTTTTACTGCTTTTATCTCTACCAGTACTTGCTGGAGCTATTACAATACTATTAACAGATCGTAATATARATACATCATTTTTTGACCCAGCTGEGE
o3 I IO 0= a1 =
€10 620 (2] &40
| 1 R L [ | |
Large specimen GAGACCCTATTCTTTACCAACACTTATTTTGATTCTTTGGA
Small SPecCiMEIl .. v v wws s s aa s r s e e

s3> 4y by (sl pus ygin o |y 4S5 53 jho atlais o )0 (pag By w515 s gy 53 03l Gblio S5 ps g 5
35 oldl e Glaske (Garmin®) Jo (GPS) She Cbeudse oS 1 odlitul b ¢ )l paiges 5l alsyo ya 55 .ol Yol dmy (Lol (Lo olS

s a5 039l 3o Sl skl 9 A3 (e ()l paiges Joeo

(Bl g0y 1d 0 i 1 <)Y b (o35 ) Stenopelmus rufinasus > (SXj 545y iz Jolp -y USSS

Fig. 1. Stenopelmus rufinasus life cycle (a: egg; b: larvae; c: pupa; d: adult)
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(40355 51 am b capdas 3 S ma) Lbyop sk )3 Yol (co, Stenopelmus rufinasus 435 61 -Y JSWS

Fig. 2. Effects of Stenopelmus rufinasus feeding on Azolla (a: before feeding, b: after feeding)

(0S) (d) 3oeilgndy 5 (€) s dxogo d(b) clomsY fa) J5lisis o 2 3 Vil 4 o2gl] (3lobio ¥ JSu

Fig. 3. Azolla infested area in Bandare-Anzali port (a), Lahijan (b), Someh Sara (c) and Rezvanshahr (d) (Guilan)

(b&d) Jzluo ¢ (a8c) HlwdY (ol ;> (c&d) Lemna spp. ol Swiss ¢ (a&b) Salvinia minima Lisgh 4 o3¢l sble —£ JSWI
(M)

Fig. 4. Salvinia minima (a&b) and Lemna spp. (c&d) infested area in Lahijan (a&c) and Bandare-Anzali (b&d) (Guilan)
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A5 ledd (65 paiges dnly i 4D segb S JolST Sl g bag )Y slass g odd o0l )8 5y cad > Celw VY Gie 4 (g paiged sl lgie 4

W45 Ao S oo 4y o g ST 5l 4 o JolS 0t 5 9)¥ ol o515 (g ol 53

N3l oy 3 oslial b i (Sl sloads g ad oslinul Excel 2013 131 53 5l baylged pus) 5 boodls ()bl st (sl -5 ylol Julosi g 500
A5 a3 ArcGIS 10.2

Gay 9 2

Stenopelmus rufinasus Y3l Losb sy olgie & L05le 5 (WS sl Calises bl 5l ond (5y5laen slodiges plos - 09 y puwt (ot lirlis
S50 Sloghd 5y g 553 S ol L Al sopd 09, Sy Yyl osho S s 0)lar Slainer > Jl Sl (shigel gy 53 B0D ol
) (ool po0 Comod )3 SIsS 935 (s oS5 9 0]l )3 3bj SUBT o 5105 osmliie (339, (sloged S0) 9 yiSasS (S sl b Jb (ot 095
Sl Jlg b g sswn S rufinasus 655 olen Chds ) bdiges plos 45 3 Gl (Y Jgo) ool DNA JsUge cla Jlg wyp bl )8 sl

(Farahpour-Haghani er al,, 2018) 15,5 jled o oais o)l (KM440642 (NCBI database), Hendrich er al, 2015) aJql (sladises

9y @il Sygo a4 (51850 Cusl 035 00l Giales V JSE )3 Vil (pagho S (S5 b il Jolhe (Cudlad ogpd g (wliad S
b1y ol 9y 38055 31t 5 03,5 Sbml S g5y SasS 0> o G )I5055 sl Ysane o3bo g0t 50 pbl (am) JS3) Yol slacS
BB Ll )3 056 0igeeligSSl (5093 Jsbo )l iacdes /0 5l a8 3k g ()b & ile 3)5 Sy 4 JSB (phn eSS Sligy e 395 Y 50
P (o ) 9 siacdhee S 390> gl oy )Y Jobo (b)Y JSK8) it S5y ol puo JguST 615 9 0392 b (19 9 (2550 S5y 4 lagyY g ) O 39
dobl atin S g0 gl rodas Ll )3 69)Y g0)93 Jgbo 9 A oo Cllad Vil g5y 69)Y (e ool o0 sacshe s Sl G 4 )Y (B)
058 15y 039 Sl 53 5 oy U oo ht) 3 Lol S5 g 550 St Vil gosgy SlacSyy B el 93 () Jsb 4 0k b e

eV JS8) ol atin S 390> (5 i 0093 Jgbo 29500

49 52 55
| | |
N
=0 CASPLAN SEA 1=
= W«+E ~
S
- Kilometers
0 30 60 120 180 240
[
? Stenopelimus rufinasus %%%
1 8

3% 1G3 dpwdangio 1G2 cpputilasy (G .o yb5ke g S slagliwl )3 Stenopelmus rufinasus ¥gjl ogb o oldl e (581, adis -0 JSKWd

Fig. 5. Geographical distribution map of Stenopelmus rufinasus in Giulan and Mazandaran provinces. G1: Rezvanshahr, G2: Someh

Sara, G3: Bandare- Anzali, G4: Shaft, G5: Astana Ashrafich, G6: Lahijan, G7: Langarud, G8: Amlash, M2: Amol (Rais Abad), M3: Amol
(Kachab), M4: Babol (Hydarkola)
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1
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S il cilieo (gadlaie d ) Yol (oo 5500 (€) )Y 5 (b) Wl g0 fa) JS slass Sike =T JSUd

Fig. 6. Average total number (a), adults (b) and larvae (c) of Stenopelmus rufinasus in three different regions of Guilan province

3 352y 035 aseiels lag JolS Sl sl iy g 53 ik 05 lostd ) & 5 siasde 53 o Jsb 4 b Sis
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Fig. 7. The total number (a), adults (b) and Larvae (c) of Stenopelmus rufinasus per weight unit by infected cities
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Fig. 9. Seasonal changes of the Stenopelmus rufinasus population (by total number, larvae and adults) in the region
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Abstract

Azolla (Azolla spp.: Salviniaceae) is an aquatic fern that was introduced to the northern region of Iran with the aim of increasing the
fertility of paddy fields, but due to suitable climatic conditions and the absence of natural enemies it became a problem in rice production
and a destructive factor in aquatic ecosystems. In recent years, the biological control agent of this weed, Azolla weevil Stenopelmus
rufinasus Gyllenhal (Curculionidae), was introduced in northern region of Iran. In this study, geographical distribution and seasonal
population density of . rufinasus in northern Iran were investigated through regular monthly sampling. The results showed that the time
required to complete one generation in semi-field conditions is about two weeks. Both larvae and adults feed on Azolla. Azolla weevil is
well distributed and established in the north regions of Iran and by feeding on Azolla, it has reduced its population in wetlands,
permanent ponds and paddy fields. Comparing the population density of the weevil in three regions of Guilan province, indicated that
the highest number of total density (667 insect in 1 kg Azolla) and adult (363 adults in 1 kg Azolla) belong to the central region of the
province, while the density of larvae (397 larvae in 1 kg Azolla) in the eastern region of the province was higher than other regions. In the
survey of the density in different cities, the highest density of total (2690 adults and larvae in 1 kg Azolla) and adult insects (2022 adults
in 1 kg Azolla) was observed in Shaft city and the highest density of larvae (1920 larvae in 1 kg Azolla) was observed in the Rudbane of
Lahijan. Based on the obtained results, the population density of the weevil is higher in spring and winter, which is not far from the mind
considering the climatic conditions of the region and the sensitivity of Azolla to heat and low humidity. Based on the findings of this
survey, the weevil has spread and settled well in the northern regions
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