o 2T e -
PN 6T s

VEN SAY(F): Y —7F

HR5 ole
Deroceras «ud cd> 50 S 9 Silxd Sldl s 1HI 4w lio

Ol il Oliwl (sedl 4cy 30 yo agreste

" Kz 0313pME d9ig0 9 ¥ (Sl plgl
25 3 3T (Ol Dlajlo 0528 (S 50lE Sliiond e go 15553188 (ol il Slidiod 25n -
Ol Ol (el i 5 855518 35 50T 5 Dl S 0 ¢ K2 ol Sl Y 0l 0148 0852518

Ot el g5l gms i 5 a)sel el Olejls

OENNYE G nd sl VIV L3l s '@)U)

LS 4

Wl 5y Jols palST (o gy Cialtien (Slaoond | 4 dai b a8 035 528 Jlad 3 5alS7 gl e ST I aeSCd
55 gn o3lial gt Jsltte o go 31 3T ol 08 6l il b 5o k55 00 WOT 35 o 51 sl ol 5y 5 4
SIS L laeSld ol ol 4y 5 o a1 e gl b o205 65 T4 psmnn 3 e 2alST (slinly 53 035 0!
o dasb O3 5 denb b Sl b g5 sl dip s S8 2 G ol 53 el gl ey 0 S (S5 5 !
Cia b golas LS slaes sl Sl e SieleiT .28 8 15 ), 5,5+ Deroceras agreste Linnaeus ¢S
wip s dle a o Wlols 4 s Gb s Ll gl Ll 53 WAL 5 YA sladle s 1SS Dler 5 Jles
ok sk 4 IS 53) aanb b Kbt ) G 4l 5 aenb Lol e 0555 s ()l 4l dbajles 53 (S e il
YAUA Lo 1) &) o (Sl o a5 SauS Ul o 2t slyls (b 53 53 <SKd 3w VO/F 5 V910 Ll b o S
Ky o Glanr 5 danb b ol o &5 s (6olow b 55 (Cpimmen Llazsls [y (SaS Tl o 208 (Ul g3 5 6K 30e
23 o3 FIA SVIE Sile Lo 50) &5 e S Slest e ¢t slaeSid C"“{ﬁ%i?‘ew‘isi't*
& S danb (3l (laals il (J 53 53 o n e p S ASTVV/D 5 WYY OSobe b 5a) (6 i 3 Shee 5 (Ul o
St slan 3 darb b ol jen 05 08 A 4 S danb Lol e 6K G (Kb nr A 5 danb 09k (gl
033 Zoad 051 48 danb Lol o 05 o (Kol (sl a5 51 055 om0l gy 357 o 5750 (Sl me s 4 ¢t
o3lizul 35 58187 gl 5m 53 LOT U7 5 Comerr (28187 (612 S il IS )3 el (s)ls (slaals wlin 1) (slyls
303
b b ctanb 0 Shee ( FuS Ul (jlas (Sl Slolg

el_ahmadi@yah00.com :J sus otins 5°



S o 3 S 5 (55l sladls DS aglie ¢ Ko 031362 5 (elem| oY

Olads Lis e .l gy opl L;J.;fjkfa.: Ll g
2l b fdh S50 4 Ol ) oy o) b
JAS o pde la gy sl 53 o281 J 87 sla i,
sl s, L » (Veasey et al., 2021) 5, ,5 «
505 3T (S15 8 Gl oo e olacd b J 28
R I I " T VY [N PRI e
-Jl> .(Raudenbush et al., 2021) 1l YU Curax
laal s LeSd il ols 4 lp il glaous
b s 3lge Ol o Ole OT I &5 gl o el
Ol Ghp odd B b odd 55 Ob et g
Sy 03 0 S 5 Iy Gy w03 5 Sy (5 S
Lucid et al., 2018; ) s, el ol 587 5 55
(3 5 T 3,1 0L e (Veasey et al., 2021
Sk Sde 4 il s e 68 2 e sl
w3 oS ( Solwarsbs S Jae e sl 53,
o pte 4l 53 O adsl olge B39 s 53 5 02
Veasey ) 5,8 i 35 eslizul 5550 Ll 5 o S J 25
S side Ol glawlis oy, s (et al., 2021
s Deroceras reticulatum  Miller glaesd
Lgw as,3 43 lab 4 Deroceras laeve Miller
e (5,84 505 1l &K Ol gie 4 adl &S AS e
Lsd Bly e IS e LS & bg e Slids )
(Barker, 2002) s, .(Raudenbush et al., 2021)
J5S Ol 53 Ll oo dls bl 5 65, & ol diine
Aol sl JiE e
Gl 3 eedd S5 e 4 g L
Cole 5 ol ab Je iz 4 LS Sapsc
Cnt Amlin 35 5 OT Oay 5 oadlsle danb b ol on S0l
Okl 3 588 a5 s b &)& 5 e Ky 93
o) S 2, ol Ry PP PR N
5 LK U8 Sy pde 5 05,58 4 Kl gy G
3 Sl o £0150 53 LOT 1 (36 Dlylust 2l
Ales LS palS ales

YR

Sbia Hlew slas e 5l Lactuca sativa L. sals”
wils 58 glde O juee ( Gloys Lol s ogdle &Sl
313 @V slasl 5 ladas 5,1 dags s Ole 55 5
2 Jyae pl 2S5 =l (Michelmore, 2016)
¥O 4 s p) S e s sade s Ol Ol
25 g Ui F 5 005 U538 a8 S o)
s bl a5 en o3 4 elesl cuS
.(Amoli, 2009)

Deroceras agreste <8 o5, 4 el
Il Mg Gl il e 51 S Linnaeus
25 gl s LallE s ol a1 S slags s
Ahmadi and Hasani ) azes 58 Jls s
sbwnd 3l wdis L LT -, .(Moghaddam, 2005
P Gloley 51 (o st 5 a8 slawy Calise
s s JB ol Wl oz olse 5 b )
Wester et al., 1964; Hasan and Vago, ) 4sls
ST (ol oske .(1966; Dawkins et al., 1985
BB 2 0T wods mi i = 3lsn 5 g ke @ J s
o) JES7 sl sl (Capinera, 2018) Wl o 553
S gysb 4 Conl 03 0155 5laS a5 3550 0l ger BT
Jeims 5 Casby G150 L Olejen 2y Joad b 5o
35p s B arex GRIEL s 5o 5 L Oud
Mahjoub, ) 55 s eslizul pyoms danb (Dl
WS el s g S e p 3o O e (2015
Ll oo LOT I o 31 i ealial Ll cos g 5 30 LS
(peper 5 A s Olerse Gl patkel Sl
Al Sarar et ) Wb asls Joow 5 LU0 e slacanT
.(l., 2012

s oS ety 5l (S eSe Js NS A
Sl gluly 5 e sl ol & gl p s oS
S O3 olasl (Barker, 2002) col WOT Cones
AV gL 0,8 S s (ST slaay e kS
ol kol sl (Il 5 (glerd psan O e

I S Gz 2T L el en g5l (Sla gt ST



oy

VY Jlo P o)led Y o o ol BT Sl

Ll s 5y 90 Glayles ulal 5 5alS IS 4l (e
4 S hw 3y dw y S WP el O S s i
YO L gy, bty dob 5 e Sle 00 bobs fol
s b 8 s p gl
il Olaskino
M)SWMJJJ\XZ&)FGJQJAJ
g5 ol (1 JS8) ol e JSCi5 () b 5 (VL
S Jolse il 53 aeab Slea,ls &7 5 g5 s 4 s
ojlil 4 487 JI5 8 55 daal .yl o Sl OlLL Lo
S eS S I8 8 4 k5,8 o 5 ek okS A G
Sl Sl paise Lup oo Al GYL S sl
@ 4 dfj».:.e S (0L rl: @ LgLAdiﬁ.:J sl
I3 Sy O b 53 0T Ol goes 5 s axals y alyT
(3o o3lizal (gl adls baeSid Eyled 5l e 25 S
wgaﬁ‘xf&u)uﬁ:ﬁ A e:l;}.’;.:.wi.nge

A 0315 Sl 3 Al S ete Cannd 3 danb (3 g

b g g Mg
ST Ol G iluosbT

WOhdisle Okl 55 &l a5 asyie 5 Gaasd ol
bl 2 2) B el o) 036 Ol
543 0 1 oLlas b 5 JlLd aids YV g a5 ¥F
03 Cro VPV s mbaw 1 gLyl (3,5 aids OF
Bz o35 8 Sl s 2 IFRE 5 YA (el
£33 4 33 (13 oy Dliions ol 31 ok 4g9)
Fasle Yoot w5 plin,l ds CsS Gl 5o ole e
Sl 4 0dd JUjE ooy (212 358 L OT w535
S35 3 bsn o5 anla b ypdy s odili gy e Sl FF
Aol Sler Ges 3 el N0 Jols 4 bk
fﬁ,%umw,,;‘ﬁsm,ﬁﬂ.xmw
Jie ol o) 4 LS cole OLT blsl b Caslaas 0
JL&»J;C;};VA)\N e Sk S il
e R R R S R ST ) S g 355
255 S 2 N Ol ST 0357 S s

03} &”‘ib B o kS oslatul 6}“? ok 43 @‘ﬁ}

(ol ) Xo 5 s s ) S

Figure 1. The commercial trap X, (Original)
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Figure 3. Box cream (right) and green (left) home trap
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Table 1. The mean (xSE) number of slugs captured in different traps for eight weeks from the first of
November to the end of December 2019

Treatments MeanzSE Total
mean+SE
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

Green commercial trap x,  59.0+1.6bc  63.0+3.1bc 70.0+3.1b 68.0+2.9b 67.0+2.3b 68.0+3.7b  60.0+2.9ab  52.0+3.3abc  63.3+0.3b
Green commercial trap x, 71.0+2.4a 77.0£2.3a 81.0+3.5a 83.0+3.1a 82.0+2.1a 80.0+2.9a 71.0+2.8a 61.0+2.8a 75.8+2.0a
with non-alcoholic beer
bait
Colorless homemade 23.0+2.7e 28.0+3.2e 35.0+3.5d 34.0+£2.9e 32.0+2.7d 33.0+3.1e 29.0+4.0d 25.0+3.5d 29.8+2.1e
plastic bottle trap
Colorless homemade 42.0+3.1d 50.0+3.7d 54.0+2.9c 52.0£3.7d 50.0+4.2c  49.0£3.7d = 47.0+3.3c 43.0+3.8¢c 48.3+1.8d
plastic bottle trap + non-
alcoholic beer bait
Green homemade plastic 51.0+2.8cd  55.0+2.7cd  60.0+4.3bc  57.0+2.7d 53.0+3.6c  54.0+2.9cd 50.0+2.7bc  48.0+4.0c 53.5+1.2c
bottle trap + non-
alcoholic beer bait
Box green home trap 58.0+#2.8bc  61.0+3.3bc 65.0£3.2b  61.0+#3.2bcd 58.0+3.3bc  56.0+3.7cd 52.0+3.8bc  45.0+4.5c 57.0+2.0c
Box green home trap+ 70.0+4.3a 76.0+4.0a 80.0+4.5a 82.0+£3.3a 82.0+2.6a 80.0+3.5a 70.0+4.2a 60.0+£3.8a 75.0+2.0a
non-alcoholic beer bait
Box cream home trap+ 62.0+4.1ab 65.0+3.1b 68.0+3.6b  66.0+3.2bc 65.0£2.9b  64.0+2.7bc  60.0+4.3ab  58.0+3.6ab  63.5+0.9b

non-alcoholic beer bait

Means followed by same letters within column are not significantly different (according to Duncan’ s test

p<0.05).
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Table 2. The mean (xSE) number of slugs captured in different traps for eight weeks from the first of
November to the end of December 2020

Treatments Mean+SE Total
mean+SE
Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

Green commercial trap x, 57.0+2.6¢ 61.0+2.7c 68.0+2.9b 66.0+2.3b 65.0+2.9b 66.0+3.7b  59.0+3.8c 50.0+2.5¢ 61.5+2.2c

Green commercial trap X, 72.0+2.1a 78.0+3.1a 82.0+3.2a 85.0+3.4a 83.0+3.6a 82.0+3.1a  73.0#3.6a  63.0+3.1a  77.2+3.0a

with non-alcoholic beer bait

Colorless homemade plastic ~ 22.0+3.5e 28.0+2.2f 35.0+4.3e 34.0+2.8f 32.0+4.0f 30.0+4.4e  27.0+£3.5f  25.0+3.8e 29.7+3.6f

bottle trap

Colorless homemade plastic ~ 41.0+1.4d 48.0£3.1e 52.0+2.0d 50.0+3.1e 49.0£3.7e 45.043.2d  44.0+4.3e  43.0£3.2d  47.1+3.0e

bottle trap + non-alcoholic

beer bait

Green homemade plastic 53.0+3.3c 56.0+3.4d 62.0+3.6¢ 58.0+3.8d 55.0+4.0d 56.0+4.3c  52.0+44.9d  49.0+3.5c  55.1+3.8d

bottle trap + non-alcoholic

beer bait

Box green home trap 57.0+2.6¢c 62.0+2.9c 64.0+3.2c 62.0+3.6c 59.0+2.3¢c 55.0+2.8c  51.0+2.9d  44.0+3.2d  56.7+2.9d

Box green home trap+ non-  73.0+2.6a 77.0+2.90a 82.0+3.2a 83.0+3.6a 82.0+4.0a 80.0+3.1a  72.0#3.7a 62.0+3.5ab  76.3+3.3a

alcoholic beer bait

Box cream home trap+ 64.0+2.6b 66.0+2.9b 69.0+3.2b 67.0+3.6b 66.0+3.5b 65.0+3.7b  62.0+4.0b  60.0+2.6b  64.8+3.2b

non-alcoholic beer bait

Means followed by same letters within column are not significantly different (according to Duncan’ s test
p<0.05)
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Figure 4. Two-year mean (xSE) number of slugs captured in different traps for eight weeks from the
first of November to the end of December
(T1=Green commercial trap x2, T2= Green commercial trap x2 with non-alcoholic beer bait, T3= Colorless homemade plastic
bottle trap, T4= Colorless homemade plastic bottle trap+ non-alcoholic beer bait, T5= Green homemade plastic bottle trap+
non-alcoholic beer bait, T6= Box green home trap, T7= Box green home trap+ non-alcoholic beer bait, T8= Box cream home
trap+ non-alcoholic beer bait)
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Figure 5. Mean percentage (+SE) of damaged lettuce leaves by slug, Deroceras agreste in different
treatments at the end of the experiment in 2019
(T1=Green commercial trap X2, T2= Green commercial trap X2 with non-alcoholic beer bait, T3= Colorless homemade plastic
bottle trap, T4= Colorless homemade plastic bottle trap+ non-alcoholic beer bait, T5= Green homemade plastic bottle trap+
non-alcoholic beer bait, T6= Box green home trap, T7= Box green home trap+ non-alcoholic beer bait, T8= Box cream home

trap+ non-alcoholic beer bait)
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Figure 6. Mean percentage (+SE) of damaged lettuce leaves by slug, Deroceras agreste in different

treatments at the end of the experiment in 2020
(T1=Green commercial trap x2, T2= Green commercial trap x2 with non-alcoholic beer bait, T3= Colorless homemade plastic
bottle trap, T4= Colorless homemade plastic bottle trap+ non-alcoholic beer bait, T5= Green homemade plastic bottle trap+
non-alcoholic beer bait, T6= Box green home trap, T7= Box green home trap+ non-alcoholic beer bait, T8= Box cream home

trap+ non-alcoholic beer bait)
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Table 3. Damage degree in different treatments based on leaf damage percentage in 2019 and 2020

Treatments Degree (Damage %) Description
2019 2020

Green commercial trap Xz 2 (11-25) moderate moderate
Green commercial trap X, with non- 1 (<10) low low
alcoholic beer bait

Colorless homemade plastic bottle 3 (26-49) high high
trap

Colorless homemade plastic bottle 3 (26-49) high high
trap+ non-alcoholic beer bait

Green homemade plastic bottle trap+ 2 (11-25) moderate moderate
non-alcoholic beer bait

Box green home trap (11-25) moderate moderate

Box green home trap+ non- 1 (<10) low low
alcoholic beer bait

Box cream home trap+ non- 2 (11-25) moderate moderate

alcoholic beer bait

A4 5P la Jle s Calises (slasles 3 5818 5 Shae Glas slast) o Sle —F it
Table 4. Mean yield (xSE) of lettuce in different treatments in 2019 and 2020 years

Treatments Yield (kg/m?)
Mean+SE

2019 2020
Green commercial trap x2 10.6+0.4abc 9.9+0.6bc
Green commercial trap x2 with non-alcoholic beer bait 12.9+1.0a 13.4+1.0a
Colorless homemade plastic bottle trap 7.2+0.5d 6.9+0.8d
Colorless homemade plastic bottle trap+ non-alcoholic 7.7£1.0cd 7.240.4cd
beer bait
Green homemade plastic bottle trap+ non-alcoholic beer 9.4+0.6bc 10.0+0.2bc
bait
Box green home trap 10.5+0.7abc 10.8+0.9ab
Box green home trap+ non-alcoholic beer bait 11.4+1.5ab 11.6+1.4ab
Box cream home trap+ non-alcoholic beer bait 10.8+1.2ab 10.3+1.1ab

Means followed by same letters within column are not significantly different (according to Duncan’ s test

p<0.05)
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Abstract

Slugs are the most important pest of lettuce fields in the north of the country, and feed on different
parts of lettuce plants, including leaves, stems, roots, and seeds, and destroy them. Currently, common
chemical pesticides are used to control them. Nowadays, the use of non-chemical methods, such as
attracting and catching slugs by trapping, in order to reduce the consumption of pesticides is
necessary. In this regard, the efficiency of one type of commercial trap and two types of homemade
traps with and without bait was compared against Deroceras agreste Linnaeus. The experiment was
conducted in a completely randomized block design with eight treatments and four replications in
2019 and 2020 in field conditions. According to the results of simple and combined analysis of
variance, among the treatments, green commercial trap with bait and green homemade box trap with
bait (with total mean number of slugs captured, 76.5 and 75.6 in two years, respectively), had the
highest attraction without significant difference from each other and the colorless plastic bottle trap
(with total mean number of slugs captured, 29.8 in two years) had the least attraction. Also, green
commercial with non-alcoholic beer bait and homemade green box trap with non-alcoholic beer with
attracting and trapping the more slugs caused less damage to leaves (7.6 and 6.8 % in two years,
respectively) and more yield (with means 13.1 and 11.5 kg/m? in two years, respectively). The traps
with bait compared the traps without bait and the green homemade box traps with bait compared with
the cream box traps with bait were significantly more effective in attracting of slugs. Therefore, it is
possible to use an inexpensive homemade green box trap with non-alcoholic beer, which has the same
efficiency as commercial trap, to reduce the population and control slugs in lettuce fields.
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