“;alé'fc,‘\ _
4 = AL SBT Sliiss

VEY V(P VY —AY

B9 sole

2y 9 Deroceras agreste «Sud Cuxos> Sblugs (595 Cagby g b S
Ol 3o Oliw! 38 OT s ) SO T 59 & 9

Y & R 2 #)
SNz 031 3PMNE de¥g0 9 7 (S plgll
tu‘jgj cdj)jw@)j)g}j}nT‘C)m:“ ‘uh)b GJ}M"S &"ﬁal.;&m“: 'W}A 46})}%@&3)}3\?— C)Lﬂ.«.ﬂ?u“““ 5 r”-’a. .—\
5 SioseT (Dlados Ol (05l Sliwl aub ctﬁﬂ;j”u{u@}ﬁ) Sl 5 0 ¢ Kb 3olE Sl iduY O

Olpl el 55538 s 5

OF VAT 5 ipdy eyl VFVONY 123l 53 o6

oS

33 3T opl Comar Sl gi oSl a0 5 GBS Loyl 2 5 galS” BT A ) s Deroceras agreste ¢
ey 50 5l 53 1A 5 YA sladle 5 (18 5 (31015187 (6,15 4 pes sla S, b (01,455 Dbal) b6 Ol
Jras Sl s e olo 355,36 (5 glale (555 Sllab g 5,5 L Olo500) Jlw &G ) 52 14 51 b gy o gy 2 5818
OLslomar s g 445 3 58 gn odalive a g )Y lab 5 g colo ) el 5o Wil oy, 5l g 457305 OGS (38 (2
@,,\:@,a;ﬁﬁu,,vgwou,xﬂ;)mgpw.;}:ﬂ@‘mfouMu)sT;\,u,ﬁtauopTu)ﬁ*xJ
58 o ey LY ST L SIS (sl dl o 0 JS 5 gy Camar 8IS L ooy T 55 bl o Sl 31 oS ole LT 6
Jas SVOLT 5 g slaole 55 50l 53 g 55 (615 24 503 Oloj (Sl )3 1355 o odalin Comaz 2815 obo pagy U ¢ s
G FAEY/A S AOE /Y 5Kk L ole OLT 53 LS Camer 31 555 5 b 613 24508 Glaole o 4 Cond Comar Gl
cw.MGMW‘J:;_LA;TMJLU;ég,,ﬂ@ﬁ%;ﬁ/\ﬂ//\,mﬂcw sdst b Jls ¥ 6l s
e ssb & (S et (s 3y LS Comer Sl L Cusb 5 les (ams Jolge o l3 gme 5 ke Soan
T 3 o3 QY ol i (slags Ao ps 5 3de WV s a3 ags sldad Lo s (8,8 iz 3l s 535 YNA
“asb 53 Ll g o D. agreste oS S Sllag 5 1S5 5550 55 b sl 1 (S Olse 4 Gaiow ) 1 ol
.sﬁé\}@&Td\d}fQﬁmdhéﬁ)

e Jolso (613 i sed cCama Dbl g 5alS” DeTOCEraS agreste ¢S (sunls” sae iy

el_ahmadi@yah00.CoM :J sus skiwy 53


mailto:e1_ahmadi@yahoo.com

Deroceras agreste ¢Ked Coumer Slbe g5 (g5, Cusb 5 bos il Ko 0338 5 (5-ka! VY

3yl ol Wi}mgql:éurté)\ S35 pian OSp 5
.(Ahmadi and Hasani Moghaddam, 2005)

23 el lapl S ST Camer ol (o
e 03 3 e3g AT ESS mmer b Shs ol
Miranda et) s,ls Cuenl o le (gl clin Oloj il
5 b e 5l gl felgs Ole ool s (@l 2014
(S15 S5y peien b b pdiee 55k 4 W5 0 Lusb
2 Jelse ool S 5s 5 dBl Sge s ge U Comex
JAS S e slags omel 53 Wl 5 (o0 Comer SULu5
B eds S5 Jole 53 Olp s 43 aph wly ke OT
" S Sosb w )b Ly s Sl Ol ek
e by Ao e S5 5 seh g sl LOT S Ols
oy el 51 S (Barker, 2002) 5,8 ol
il sl 1 58 Wles 5 Comer Sbleg
ol #1551 S addlels saiS e b el (slaanb
3T )56 5355 cws 2 81 Ol 0 OT 5145 03 5 Ladls
55 eslizal OT J S 5 Comex e Dbl g s
.(Voss et al., 1998)

3T ¢ D. agreste 4,8 ¢S S oyl 4 4 55 L
Sy 5 Sl DMl 5 Wil o ol &
LI g s Jal s 3 SIT ol Carer Sbleys
Bt pais 5 Joad dob 53 0T Coma Dok )
-4l 53 S5 50 5 e B LS 0 OT 2l 5 )b O
ST S o pie 53 bl W€ 5 A8 i sl
Ol ok gy o (i ) 5 el ply Bl 4zl
e dlse ) de 53 53 D, agreste ¢S Corex
i 5 Jolse ol o (Smed Ol 5 Zush 5 Lo
S5 o 3 Jeol b Al e 5 ST ) ma
5> D.agreste e opl adl o e 5 Ll5

b gily e alie Gble 5 055k glsn 5 ST Ll 5

b 59y 9 3lge
Deroceras agreste «Sud Curos Sblwgs (ow) g

4o
4 slee Lactuca sativa Linnaeus a8 ol

5 Gl Lyl g5 s & coul Asteraceae osl gl
e 012l 93 oSl S8 ) el 5 5 o S a0 5o
Wb Ol 03 0 45 S Sl SSa 155F0
Foon sgd> 55 Ol opl 5 (Shatilov et al., 2019)
IS 588 51 WO e ) do 5 ¥ 4 &5 55 a5 0T L1
AMOlI, ) 55 o A5 OlHdjle Oliwl s (il 428
5 3y Waame pl Mg OIS 1 S .(2009
5 Deroceras agreste Linnaeus ¢S ol
33 o e ST & &S ol Agriolimacidae ol 5l
2o BT a5 o o puime 4530 5 WIS L]
sl oyl 0T ol gl 51 S &S sals
5l s il (oIS Wl ile OIS 5 5 slas o
(oeemen (Wilson and Barker, 2010) 5 5 s odalis
(Eay skl (M dlax I OBLE I as b
Gls¥ g 00 slad 4 STl Ob e Db g 5 bae g
Blo 8 lgsl ladil g 355 a5 Olp53 3 &S
ol Sobest 5L @M i o0 Dles Ol e oS 55
25 ees,sss Ll Sty g ol a8 (55, 23T
23 Ll ba g oS o3, o LY e D50
b Ll5 e Glads Sl ede (S slais s
0T ok et 5 33l go 5 e 0 J guammn S )T
(Capinera, 2018) Wl 555 6

sl ey ST aals gl,15 D. agreste ¢S
Sy bl JKin &5 a5 o5 Sl slaans 53 T oy
LT 5l ozt dK 0T odoue VLI 53 5ol Wiy
Douglas and Tooker, ) ol ous Uizl 5 Wy 5T
(2012

Jle SIFOY Jl 53 5L sl gl S3T cpl 0l il 5s
35,558 Jld s (Mirzaei, 1972) as 5,18 5,8
23 Wi ol esde alS iSOl Ol
AMOli, ) o35 ety (g Sbls 3l dm o)l § 15
31 olge 4 D. agreste ¢S bl o153 5 (2009


https://nargil.ir/Plant-Family.aspx?Name=Asteraceae&cid=1283

\Al

VE) Jle oF ojles VY il aLE SBT Sliiow

~ 4 g0l G )6 g aiate o clad god 55T e OB 2 )
5o au@ﬂcw, Sl sad plad A Lol (55l
JADEVER il Jboes 55505 L oK lesT 4 JUas!
o) (Zotin, 2007) s d o olul 5 godd 55
b a3 i 035 (SIS e Sl NS S8
S g gy p S (6 e il 03 5L Gas U (515 54 g
4 by glresls . Ldd Shled o> Olsetws s o>
b o usby A3 5 s o800 Jolb o Jol e
ol 5> S OIS s e s oBaws &S 5 aslizal
& 0303 B sydase s oBows T s 4 8l
5,8 15 sl gn clas bkl Gllas wliilgn anx
jjclwb)}d\ax?c@wlﬁ}l{o&wémm'j\u«i)
03 ol g Glaamr Cogb ) s S ) s 4 oSS
slls el B aller o) skl el
Sl plal s i s Sis Oy g0 4 oSz
ol oz S5 (e 0B 55 (il
CEF ok A e sk s b el L6
b D. agreste ¢S g1, Carex Sk (5l 15 g
L s § by g bes Jale 55 il oy slad L
(S 03> b s BB S s Fn e
'M})JPJJ‘M(@}E MJ“V.;J@,&.: Ol S
i oy D. agreste ¢ Lng.lfr.&J 0595 5 ol
Sl 5 L8 bl YoNF ST 5158l 5 5 Lals gl plas o
(Casby 5 los LS S Sl o (S (o
SAS ver. 9.0 ,ij3lp i ;3 REG 43, jl oslizul L Lacsls

ks 4 o

el
D. & de ol Comer Sllus )y

&S 3l DL VFr VYA ladle b a8 (g, agreste
e SWole 5 g ole g s 53 (I3 pdises Ol Il s
Slole ple & o Comer Gulb Juab 5 OLT
sl b Obgen (Y 5V sl JK5) 55 i (6515 44 g
Jol e Comaz 75l OLT oo 53 ol a4 5ol (slalis

A Camez olo (63 10T 3 o s otalin ¢Sd Jlad

O3l Ol )3 aly 5588 £o150 5> Gl

bl 2 2) B el ol o6 Ol gt
94,3 0Y i oLl s Jsb 5 JLid 4285 YV 5 ax 5 7P
a3 |l e VBV 2l s peba 51 plis )l 3,5 aids OF
4oy Sl S e ST Camex Jlslp oy p o skite
il o o) )3 S S B Lol 4 ol
L;,l;ﬁ:\s,,.sd\ﬁ‘ul;J;dudu);bqﬂgjgﬂ
s,y Sl réj Py aﬁji}a Ol o3 s Ol
Vo Cus) 0953 el b oa )l e Sle b ol L
D. agreste ¢Sed Curex sl p As adlS e Sl
bl ¢Soole 5 g8 51 OFe BTN badle b
S bT Slad b Coslaas 1l 53 e Jls ole p 55
i s L Olsen aalsl 53 575150 adils 5 pa slalale
s IS N F g 3asm Jpame ) 55 2
ij)gc.p/\l:b Olele o g dlale Oy g 4 laggyls
(35 035 Ol pdiged gl A (:bu\ LS el
ST 53 ras S gl 3 AL slaeSd 5 5,
51 b5 556 538 (Miranda et al., 2014) 1 osliz!
Olej o 6l 2o 655 53 0 S alal 4 5 s i
2305 e S5y 2 JL Y Bl s e 2 5 (6515 24 e
ol 03} 3318 Cmlus 533 93 g0 G ¢ s LB 03
Slad 5l sy ol DU 5o s ooled 5 sosT mer
eSd S5l 3 5 3w pon (gl 5 (Gldanb oS
Ssl= oS Ll (slads (Webbe, 1960) i osliz!
bl 4 I (o i gl S 035 s mmidlele
5ol i e Sl Ve ,bsytngwt,g}
o2 Db oV b s osls 13 JIs S s b
O gl 5 0MT YL 31 (6,8 o (sl 5 n o
tanb (g g0l i T O gl 5 OT L ladls J1s ) il
G 30 b a5 OT 53 (Al ponam e G O oo 40 L5555 50
Jolse 51655 a8 8 515 Olole g 4 hgs bdl
Ahmadi and Gholamzadeh ) wil b sime Jooes
L laenb ab Yo sluw as,50 a5 (Chitgar, 2021
(oI pigas Dl A 5 5 A pEee o Sl e Ve Wl
o (65T ez ol 3 0308l pls 4y Wl 5 LG el



Deroceras agreste ¢Kod Coumer Slbe g (g5, Cusb 5 bos il Ko 0338 5 (5-ka!

vf

.bﬁ@aMWWJAKaBMUcWJﬂf@
Cusby g les Jale 9o b Camenr Ol ,udd g (o) 0 52
YO L NWY o sl 5 Kle 55 e &5 As ot
)J M)J /\\ U VV/“ L;MJ C,..ij.léj 9 w‘}:.ml.w 49'-)3
‘)Qhﬁ)}‘ﬁdﬁfdbf}}TU}ﬁMdboh
Cosby 35 5 osmada a3 A 54 les LalSTL g ails
Sl G anl U o sbaole 53 Ao ys VO 51 5 sl s
5 e sk PRI L e A 2l DL ner
OLosldn sdoms Oltans) oz 31 508 L Loy s Jtins
b Comazr (o (Y 5V JK8) 587 tal 3l w g5 55
VYY) g eh ole s e o i &5 sls 0L
j\)ﬂj)@(()b)d)\db))%ﬁ@\Y'i‘“/\j

M&wg@)xmhvﬁ'ﬂdﬁﬂobﬁ\:cbd\

Comer ol o e ol ey 53 STsusb 4 (3L
Ole s Blsl U Ol Jumb silsl 53 ki etalia
28 SR 4 s st e Comar
D. oK g 2050 sl b o Sile G
=ole G ol 8 53 (615 a 5ei Ol j e JST ysaQIESTE
T S 6l et e 03,55 36 Jlo &5 5 68 o
warg by Wby WG sl Gl ole OLT 3 Comax
i cola s e 53 e G, Sl dm oY 5 sl SIS
SO mar s gy 4 45 A odalin bag ¥ Coled
S ole page B 53T 55 03553 ole OLT b g 65
FOET/Y 5 PVEVE) ole 5 65 53 Ll Comer 355 o
SAEYE) g Y 4 s (pso 5 dsl dlu 5o 55 &

ol & s ey S (pa3 5 dsl dlu 53 o3 5 4 VA

() S9) Caraz 28 Loley3T 3.l oo 2l 31 oS ole OLT G
L;&ﬁ\.h))&)\ \Aéb sldas sC}L bﬁ@&ﬁ)hjjy
90 | - 120

[T
o

> 80 | =

P 1 100 3

S 70 | : <

£

2 60 =

5 ] T &

=) .

& 50 <

= 160 %

= 40 - o

: 53

% 30 L 40 ﬁ

E" 20 | S

= 12 8

10 |
= 0 0 =
5 5 5 o X D
&0@ \60& &0?’ 6\\0& Q‘D‘d @@ rz§0 ?&Q %
@ 9 & 2 @.0 EY W
= < <
Date of Sampling
I Relative humidity Temperature =~ —*%—adult —A—Larva —E—Eqg

J51 3 60 505m 53 (Sasby 5 d) Jams sla, 556 5 Deroceras agreste S Camer Sl g 5Kk ) S8
AN cladle (b 015l Ol ¢35

Figure 1. Mean of population fluctuations of Deroceras agreste and climate factors (temperature and
relative humidity) in Gharakheil lettuce fields of Ghaemshahr in Mazandaran province during 2019-

2020
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Figure 2. Mean of population fluctuations of Deroceras agreste and climate factors (temperature and
relative humidity) in Gharakheil lettuce fields of Ghaemshahr in Mazandaran province during 2020-

2021
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Table 1. Relationship between the mean density of Deroceras agreste stages and mean of temperature

in 2019-2020
Stages Slope+SE Intercept+SE R? F P
Egg 5.0265+0.55 -22.7948.39 0.93 82.65 <.0001
Larva 4.8305+0.65 -26.41+9.94 0.90 54.47 0.0003
Adult 2.369+0.31 -5.96+4.82 0.90 55.50 0.0003
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Table 2. Relationship between the mean density of Deroceras agreste stages and mean of moisture in

2019-2020
Stages Slope+SE InterceptxSE R? F P
Egg 12.004+2.44  -879.47+188.41 0.80 24.07 0.003
Larva 12.443+1.69 -919.54+130.48 0.899 53.94 0.0004
Adult 6.2219+0.65  -453.17+£50.63 0.937 89.58 0.0001
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Table 3. Relationship between the mean density of Deroceras agreste stages and mean of temperature

in 2020-2021
Stages Slope+SE InterceptxSE R? F P
Egg 5.7758+0.64 -33.86+9.98 0.93 80.83 0.0001
Larva 4.8996+0.65 -31.23+£10.22 0.90 55.42 0.0003
Adult 2.527+0.34 -11.78+5.30 0.90 54.79 0.0003
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Table 4. Relationship between the mean density of Deroceras agreste stages and mean of moisture in

2020-2021
Stages Slope+SE InterceptxSE R? F P
Egg 13.341+2.81 -974.1+215.13 0.81 25.68 0.0032
Larva 12.569+1.24 -924.57+95.57 0.944 101.26 <.0001
Adult 6.4878+0.64 -472.9+49.0 0.944 102.34 <.0001
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Figure 3. Monthly changes in two-year mean weight (g) of the total number of slugs, Deroceras
agreste (Larva and adult) collected from Gharakheil lettuce fields of Ghaemshahr in Mazandaran
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Table 5. Some biological characteristics (MeantSE) of Deroceras agreste in lettuce fields of
Gharakhil Ghaemshahr of Mazandaran province during 2019 and 2020

Parameter MeanzSE Range
Incubation period (days) 25.2+0.9 23-28
Hatching period (days) 9.2+1.2 5-12

Hatchability (%) 90.2+2.1 75-98.1
Number of eggs per clutch 30.14+3.2 20-42
Oviposition period (days) 28.8+1.1 31-35
Life span (weeks) 55.3+£0.6 55-58
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Abstract

Slug, Deroceras agreste is one of the most important lettuce pests in greenhouse and field
conditions. Population fluctuations of this pest in Ghaemshahr (Mazandaran province) were studied
by quadrat and trapping sampling methods in 2019 and 2020 in four lettuce fields. Investigations
from September of one year (simultaneously with the start of the activity on weeds) to April of the
following year (the end of the lettuce crop season) showed that after the egg hatch in September, the
presence and activity of larvae is observed, which gradually increases their population from
September until November and decreases from December to February. The population of adults was
less than that of larvae in September and gradually increases until November. In December, the
number of adults exceeds the number of larvae as the population of larvae decreases and they
become mature. Then, until February the population decreases. At the beginning of the sampling in
September and also in October and November from the autumn season, the population was higher
than in other sampling months and the peak population of the slugs was observed in November with
an average of 85+4.7 and 48+2.8 respectively for larvae and adults in the first year and 83+4.0 and
48+2.8 respectively for larvae and adults in the second year of the survey. Also, a positive and
significant correlation was observed between the environmental factors, temperature and humidity,
with changes in the slug population. Egg laying was on average 28.8 days after mating, the average
number of eggs in each clutch was 30.14 and the percentage of hatched eggs was 90.2%. The results
of this research, as one of the first studies on the density and fluctuations of slug, D. agreste
population, can be useful in planning the management for control of this pest.

Key words: Slug, Deroceras agreste, Lettuce, Population fluctuations, Sampling, Environmental
factors.
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