s BTy, Z -
P N Al ST Sl

VFee V() v -FY

R oo
Sz Wy S yolsl 9 (TN G4y il (395 S slewd WU
sbs ol (59 Liriomyza sativae Blanchard « awe 9 (S yw jguwo (wio

e 910303 M (e (88 i (ady b i o Y T gamody Sl r SN £ 55
T sallole
oSl AL e 03,5 - (Ol e Jurs sl e hun )l G o5 ¢ e 5 5508 oSty o S ol o5 8-
Ol e sl e sl Gimn oltis cOlin b ol s siosleS

OF /YY1 o0 gyl AFRA/A 13l 53 s )0)

35 b o LS 3 0% ga L & obT 51 S Liriomyza sativae Blanchard ¢ s 5 s s e

S go o= S 508 a5 b gloen €055 725 0Kn b Aol (T gaS oy 5 Jold (6358 Cilin (slajles il bl o
Gy Sl et S s b 5 S Sae oS ) U S B g 055 Sn sh Al L 50 s bl
Gar 3 YO EY (glos 53 5 iy ST 55 b tleiT .8 8 515wy 5550 65 5 Jds IS 5 6y gLl Jols L oS
@_uwuﬁ.aﬁcw Sl el St 5 olbsy Cele VP (o585 (Soy53 5 o3 PO D s Cusby ¢ gk
Jsb op i g Sslie 6ol sre Hsbas caulaiT lasles 53 olS Sl i as Jsb g B sess0 Jsb el Cowsay
T s & Ga) YY) il e 53 a)sn ol dgb p a8 5 Gap YY) &SCngon sl 5las 53 £k 51 |5 (0,9
5 GaWVITY 5 210V i @) ¢Sinpop sl e 55 JulS Sl o s @ 2 b 5 e dsb p a8 (omzpn
(1) Comezr (Rl (515 5 Slas o il b odaliie Gap Wo/YR 5 WP G5 @) 05585 sled 03 T Jlie o 2t
e o 2aS 5 055 55 sled 33 Ao 5 (S Ssien oS (o3L/ 053 V/OY) (Ro) Jrold 5 alls &5 5 Gy e +/V5F)
S 13 0Lt ol Gudiess gl el s 0 (03U 035 /PY 5 55 /M 55 @) o gt el e 5 W 2elyl

5 lg ke Sl LS55 (s 5 (S s oS (A D e 53 U5 gh Sk gp ol 3,18

0557 (5 g ol (s 505 o35 QLS i 5 (6o 50 oS0 1S MS™ (SO 319

razmjou@uma.ac.ir :J s ot 5 *



e 3 S S S S 0 S 6357 sl S0 L 5 oL rY

Iy ol glde slge ldie 5 ¢Sl CiS oS CiS Colual
ol lize cdad oo ol 5

SB35 e Sl S Olss & egaS 0
b I slse e 55 035 olS iy &S e ( JT
Tahami ) spi 0 Wy Golm 2 T S
5 Sdelys 53 S seS ey (Zarandi et al., 2009
(S LA s el 5 Se okl JI
“or o I e s ST et 5 (S5
5 b 25T g o 0l (Darzi et al., 2009) s,z
ConseeS s b odd ol S5 53 b S s
U oS s S ool e e 1
Sllen b dblin gy S Lo b LE L i)
5 omssp (Verdenelli et al., 2012) cl LS
Ul o, L (Theunissen et al., 2010) of,Ken
5 A Sa AL GLE ks W5 o geS ey
Ss S Wl Ol Ol s glde sl Caads
Jolo OLLE L sse ghE slge s g
(AT 08 (e lS ey G 055
b @l pobe o) S LBl s 5 e cSa) S
5 Fn s o8 g IR L s edd oS Dl )
Slaisu 53 1y GHiE slge pom o8y 3 4 e
330850 3 o YU (Lo gae 5 Lntils claay ) oS (ki
oLz (Edwards and Arancon, 2009) o,SS1,T
Sad (S9) S gmS 9 Sorlas Sl eslanal S Lsls
OlS e ¢Sigs Myzus persicae (Sulzer) gl o
(@l 55 5,6 S 5 Planococcus citri Risso
- & 5 ,L= ,» Tetranychus urticae (Koch)
A Sy 5 Jreld 5 el S ede (S5
55 00ler (b 0T & e o Sk 3T 65w
35 g OBLE Lo I g

Olgz ol o 33 053 0 S JT slas 8 s gl
Al o ESngp Al 0355 o e3lizal O15,5laS bu s
S ool I b s 5SS Senr Al

Se I G b 51 OLE sy 55 0T edtes I

Ao
Liriomyza sativae ¢ iwe 5 jm jse S
S Cl Gl 5 Ll ptix sla,€ Blanchard
Dad e (B DY pame 5 Ol o 4 Djlust sl sl
5wl ke 4 ) S, gs phe el Ol
Jssze 3L 5l 5 gy 5 S e s M8
e P g I J TIRDCEPYA CC g
T opl slag,Y iy (Johnson et al., 1983) was -
5 03y Ll Sl 1l 53 a8 WS e sbel ooV
Jolse Jist s @ ST ol pi e 5 b
3 Slos 5 i g5 alS (Ol Skl s o A5 3 len
JAS Lshign Objm OIS 55 Sjlast Eely dguames
S o Jdo s (oled Sl ST o (Gl s 4 Wl O 2
(Le Strange et al., 1999) ¢l :Sae & L &5 LoT
Glaissti 8 855 5o bgy¥ Sl Sl Corer
3T opl pleand IS VL 6500k e 5 s00Y e
Robb and Parrella, ) ¢l of on (3L lag,lsés b
23 G, siS ehsa s Oler la,siS zie s (1985
ol 5 0blE bl gl olard J &S crm g Jl
2l S i Sl Gy ) ST sba ¢S s il
phe Jds o Aol @b 8 515 eslizal 3550 05,5ke sl b
JiS e Jsol 4 BRSO pme S olaT
4oy 3,8 o el Sl s ssba L Gl (bt
4 S e F el Jles Coeal NI L
okl bl glas Sl eolimul ohsa £l) b s,
S35l Sla iy 5 dpel 6,5 4 & T Sl
G sled 4 (6558 Olaaie Lol Oolual I lul
g el 055 (galasl 3 Ooda cpl & Odewy sl ol 5l
BasS ol o Ule s a0 JT las ST 51 eslinal
-l Sl Cblis 5 oS JTalse GBI E I g se
Pirasteh Anousheh etal., ) ool os 5714, Ty S
23 Pl L5055 Olge 4 adees ass (2010
L6358 Sy ke S pogle 8553 Lisd or O peme ST
5 Ul el 5 slad 5 JT slassS Culie 5,58



Yy

Ve Jle ) opled o)) dl o aLS BT Sl

035 5 dsb Grzren 5 oyl 5 lagy¥ Sleelis ¢ s
modiy asllsls asl il eSOl i 5 e il O
0595 bodd p33,S OLLE s SBT oyl sb
5 3T Gl gl chm ol s 4 Wils e
SBT 4 olE Caglin il Coge S AL oy,
ol el Sl s (Wang et al., 2006) s
2 ) 5 e GBS B G e s,
L o 5 S s oS Somer L (sla el

. » Sativae

b 59y 9 dg0
O > (939,

SLALS 1 o 5 S S3e oS slas,Y
Sk 03 40T laeS o9 oz b oyl Ol g o1 bl
30l L (Sadly Gy b S ol s sy
9 ,b s> Sy oAb esls JLE;J\J:AG:JL»Q.&ACL&)\
Loy sl wses skt 4 e Sle iy RS L (S5
Cusbs el Gl b elliy (b s el
Al el O e s eslitul Cosb e san 3l S,
T 6o, (S #0) L= OlE (5lues T (sl ok
Galas s L Lol s ol ol Las gilla,
ale o155 0ST b glin (o5l e 5l VP pli ) 5 )8
S e Gl sy (VY s a) ls 55
G5 LOLLE Ol bl 61 s LolS Ol i SuST,
ety 2l £35S0 S e o Ke ks g s
Goap LA els g OIS ol s Jes S
YORY glos 3 4lS 53 s 5 S s S
So5 5 Hee)d POED ol Cusb) (sl g4
bl b () 5
Obwo oL 35595

plil sl Ll o3, Dl olE Sl ey ol o

oS A Fasp 1y oSN 3, 5 kel sl ileT

Hdl 03, Sl Hd il eolial Lo 5 (S s
K g g 055 5 Olgiel LI OB oS
Lsee sags 6l s ags Jus)l Obe 5dy 08

ladsss ol (edS Lgy 0ol e o Jds S
osle 5 53 3 olS (slak 4 slpe S5 2l s
Sl LS Las gl sl Clr 5 Ses
oL 5 Koy, [(Mallikarjuna et al., 1987)
dwl & LS 5,5 (Veronica et al., 2010)
~alr &S 5 il caty ) L) o e Sa gt
(rpn b e QLS s bacaly s 5155 sk (5
S L5 Skl (Chen and Aviad, 2004) LT 5 -
Sra Slge 3o b 51 elS Lty s Sl SCapn
Slge opl Sl eslizal 55s o0 69y 5 AT Al iy B
JUsl 55 Llg o 03,28 GeSE 5 ) S s
ST S SRl s ol 4 Sl lagdie )
Sl g (Gl e SRl s 5 ST S
sz sn 5 tre g O o 5 QLS A ((gdin sl
AEL sl R
5 Sl QLS s Bpae, ele I 0555
03378 ool & odas Hsb 4 T S pke GlanT
(van Wijen and Bakker, 1999) <.l awuly S5
23 o Dl B S Sl (05,0 St OS5 R
Jolse 51 (S Olge 4 0T 3508 5 5,05 LS 5 Shes
3350 Jbd 4 DS (Gl W5 ol (GodiS s 5o
23 sl B s ode Sl w055 (Ahmad, 2000)
el plply s b s 4 olS 03
okd LS w55 5 s e (S35 oS 0555
& ks (Moradi Telavat et al., 2007) ol 158 31
#6 ey, L (Motahari et al., 2014) o, Kes 5
S (S5 s sla eyl 5 (owlid oy p 0535
O o033 Jsb &5 dmlys sl oS s gl b
W3l 2alS 05 5 el (I L esle slaaST ok
O (usTal) Jadr sla alil 53 (gulsgne Syl Ll
Facknath and Lalljee, ) =¥ 5 U6 .0 sl
S35 glmed slas S I (b sle )57 3G (2005
a2 ey oS s L trifolil Ko (sla 28 o

o S 53 035 I S dslys LS



et 5 S Sn S0 SN 55 it (6355 oyl S OLas 5 5L v

3 350 0 Sao¥ Jsl o sla s sl (et al., 1989
Jsl 5oy 55 okd awsldd Slapss slam dslee ¢ ioleT
Sl 3 o sedalie 15 ks w8 b bl
dsb ol L0 (55T, sy L b 5,
3l5 5 Gy s S Calises slasles 5o 50Y (0,0
aa‘,JTL;uéfﬁ c;ﬁ.a.& ngf@mi&u)ﬂ Ok
3V b (St Oy b w5 M dby e 0S|
o i JSUS e 4 bl Jite e Lo a5
(S n Bl 22) 63 p b 4 4B sba o id o
Calisen slajlog 5o 3T (8 a8 5oy Jsb s Jizia
ot Lo &S (JalS Dt gl I e S
L) s ok gl 4 ae e el 5 5 LlS
(S b S sl ilula,y (e sle i ks
Sledd ) pesle my kL S, el
o313 Jl 3 b e a4 K a5 (hale3T slasles
AL (s cs b ol asE el g s 0
SoF Garb byl OB a Sy s e gl 5o
AU S oS (ol Y I e s o ili gy
ol i Ll s LK Dby b s Ok
S 0l b &lisy ssba Sl s e Jaxe
ok 18 5 slacS 5 S Iy aalsl esle (sla S
Ol by Jame iy eSSUI =15 4 esle Ol i Law s
Ldd & way Sl s ca,Y GOVl b
o o gb ) ¢ gamdn (G 55 YOEY (glos 53 b sl 5T
i g Uiy Celu VP ()5 (g0y95 5 Ao)d 70 ED
W23 5 plonil iy 63 s (L6 el
2 Jd9 AT Ol e g ol SN (s p

G5 Al 3585 Glasles S pem sk 4
Vb gl e 3 OLE gl eds [l OlaLS
b &Sl LSS Cda s b e S S
Bbs ) QLS 55 1S 0l (68 o511 (sl ¢ pn
S ag a3 eS  an (GlsT 350 6355 la s s
Sy 4 5 OBl ol VU 5 Sl (il e
J54S slaie SPAD-502 Jute g fids A ot

o s eslizal aule 5 53 L ST VY S 5 5l ST
VA gailas i b Sty oS 55 G5l Sl oy
Calizes (las S 5 STl bglies 53 e Sl N gl s
35 5 S bt s 5 ol sla T
e i I ST
355 Oak ol S fels a8 Cales Hles
Slp oS 1Y) SCasn Aol (Do geS oy ((ali)
bl (OIS 2 sl 05 YD) 035,55 (OIS
— i gaS s bl 5 K e a8 5
oslizul Lol gla zalesT (gl 059 2 cSngn donsl
Jole 5 S ol Gsl) CangaS ays 35 S
355 T 4 gl &8, 51 (ST 5 B12 b5 5 STl
5 Soapr Al Loy A BV (5l) $Sapn ol
P8 oys) 558 5 SKeser sl OS5 (S S A
Adag Ol,sleS sl Slds 0S8 G s
o3 ¥ Sl S gaS )5 S5l Lol (1
Loys Yoy St Vi) CanseS so9 soze
5 Sngr Al Hlad (gl s eslizul (Cow eS8 0
Yeo) bo S ol slas e okl ano 5 e 51 055 23
AL o i 055 38 5 53k (Ss 3 p STS
olE  (McKeague, 1978) & esliwl oS
el sl (S er s s w6l
i 85 eslinul 5550 ool gla tole3T
DR Care> Ay 9 (i) Syl
(SO 9 Sy I

St 3 S Sun o Se S s S
s 6355 Slaslad s aBl A, Ll bl )
SR oles 2 6 by sl JlS oS alT
Cat Gl geame b (655 b s ST 1
o b weske 5 g win &3l (e ‘5\Av.$r..;
Jo1s 3 JlS gla K (el YF 1 e i 5lla
NP ssp 3a9 6lsy 0dd o3 4T QLS 5 Lol i
G GOV sl Gay aw S8 Gl e s S
s sl a6l OV sde O sl LS odaline

Parkman ) of,8es 5 (oS 5L i) oll 5 ks 4 S



Yo

Ve Jle ) opled o)) dl o aLS BT Sl

Pl
e BLb =l sl 5 525 gons Ik oS
Jodr 53 (635 Calzen bajled )3 (oo 5 (G S5
dsb eleT Cus 4 mls plol .l ol 1))
S 3 4Bl sy OB g5y e i erss
AL gyl gme Ol Calides slas S (g5l S
J ol L U(F = ovvy df = 00 YAF P = wove)
Goo 3T oY Gess sk s ol gme D
=0cVVF P < /o)) Wi sdalin aolesT olayles
ESngp ol L 53 0y93 ol dsb (F = ¥yyve of
Jadr) Cals 1y Hldae o 2eS dald Hled 5 5 op i
Al Dl 4 by (S b ess b pphe ()
5 als Gljles & bgye OT Jldie o 28 5 &S5
F=yvey df = 0YVF P < /o)) ng 0592
olasme M okl sy gl ol ¢z on
b 3 JS gerss Ik B S LT lsles o
P <)) LT Cs 4 s 5 G g oS
33 0393 opl Jsb op S (F = FY/AF df = 0 YVF
Aol Hlas 53 0T JlAde o i 5 Al 5 05555 Hles

.\ d)-b-) L odaline d{.:a}:.a

4 BT oSile 5 48 S ojlul 6y p 5 S
il T b a5l & Caad Gl gy ol ee T e
REBES
Lodls (s4 33

5 szl b LOT Jl 5 ©i5 resls sa Sl )
4351 SPSS ile 5 53 ek 8 gl S 05057
228 ik 1 eslizal b Waesls GGl S0 53 5
Jed ) ) Sl pelil 4 bg e glaesls s Jb
5 6aY o9 Jsb AL o sl 5 535 (G050
b JelS Syt pee sk 5 6)5Tol5 o gloods o S i
ANOVA, one ) « Lo Saibols 4 jps 31 eslizul
oSl awlie ks 455 SPSS il 5 s> way
(SNK) 58— 1o s i gl O 505T 51 eslizal b Waesls
bty s (gl S Clqé‘ s =y Jlez| CIMJ;
o Sy ) Comex Ady bzl bl awlie
slaosls (Meyer et al.,, 1986) 4s oslizl b
S, bty Sl eslil b s s eyl opl 4 bg e
s oot SNK 05057 4 LT (ol g e 5 4 5223

Ciltin (slas 87 L ouks Lo st OLLS (55, Liriomyza sativae Glas sl + k) JU6 ol -) s

Table 1. Immature stages (Mean + SE) of Liriomyza sativae on the cucumber plant treated with different

fertilizers
Treatment Incubation period Larval period Pupal period Pre-adult period
(day) (day) (day) (day)
Control 3.13+0.06% 6.09 +0.04° 9.20+0.05¢  18.20 +0.07¢
Vermicompost 3.36£0.122 6.19+0.07b° 9.47+0.12° 18.68+0.12°
Vermicompost + Humic acid 3.25+0.102 6.38+0.09° 9.66+1.00° 19.16+0.14°
Vermicompost + Humic acid + Nitrogen 3.25+0.112 6.28 £0.08° 9.60+0.13* 18.86 +0.14
Humic acid 3.36+£0.128 7.36+£0.11* 10.49+0.09* 20.89+0.16%
Nitrogen 3.26 £ 0.082 6.20+0.06" 9.10+0.04° 18.26 + 0.08¢

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Table 2. Adults’ longevity and life span (Mean = SE) of Liriomyza sativae on the cucumber plants

treated with different fertilizers

Treatment Male Female
Longevity Life span Longevity Life span
(day) (day) (day) (day)

Control 8.00+£0.142 26.15 + 0.18%¢ 10.92£0.19¢  29.24 +0.19?
Vermicompost 7.50 £0.12° 25.89 £ 0.18°¢ 10.05+0.22°  29.05+0.26%
Vermicompost + Humic acid 6.87 £0.18°¢ 26.19 + 0.26%°¢ 9.20 £ 0.20° 28.20 + 0.30°
Vermicompost + Humic acid + Nitrogen 7.20 +£0.17% 26.07 £ 0.21% 10.59 +0.29%  29.47 +0.332
Humic acid 5.75+0.19¢ 26.94 + 0.28® 6.57 +0.27¢ 27.21£0.37¢
Nitrogen 8.26 £0.132 27.05 £ 0.34° 11.14£0.14*  30.11 +£0.29?

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Table 3. Reproductive characteristics (Mean * SE) of Liriomyza sativae on the cucumber plant treated
with different fertilizers

Treatment Pre-oviposition Period Oviposition Period Post-oviposition Period
(day) (day) (day)
control 1.00 + 0.00? 10.84 £ 0.172 0.08 £ 0.052
Vermicompost 1.00 + 0.002 9.94 +0.22° 0.11 £ 0.072
Vermicompost + Humic acid 1.00 £ 0.002 9.20 £ 0.20° 0.00 + 0.002
Vermicompost + Humic acid + Nitrogen 1.00 £ 0.002 10.35 + 0.28% 0.24 £0.142
Humic acid 1.00 + 0.00? 6.36 £ 0.27¢ 0.21+0.112
Nitrogen 1.00 + 0.00° 11.03 £ 0.162 0.11 £ 0.06°

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Table 4. Population growth parameters (Mean + SE) of Liriomyza sativae on the cucumber plant
treated with different fertilizers

Treatment Ro r A DT T
(females/female/generation) (day -Y) (day Y (day) (day)
Control 44.63 + 0.52° 0.1547 +0.0009° 1.1673 +0.0011° 4.48 +0.02° 24.55 + 0.09%

Vermicompost 29.94 £ 0.32° 0.1359 + 0.0010° 1.1455 +0.0012¢ 5.10 + 0.03¢ 25.01 +0.13*
Vermicompost + 17.98 + 0.28¢ 0.1162 + 0.0013¢ 1.1232 +0.0015¢ 5.96 +0.06° 24.87 +0.17*
Humic acid

Vermicompost + 15.68 + 0.25¢ 0.1095 + 0.0012° 1.1157 +0.0013° 6.32 +0.06° 25.13 + 0.16°
Humic acid + Nitrogen

Humic acid 9.67 +0.32 0.0888 + 0.0020" 1.0929 +0.0021" 7.80 +0.17% 25.55+0.23?
Nitrogen 52.70 £ 0.69° 0.1640 + 0.0005% 1.1782 +0.0005% 4.22 +0.01F 24.18 + 0.06¢

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Table 5. Effect of different fertilizers on height and Chlorophyll content of cucumber plant (Mean +

SE)

Treatment Height Chlorophyll

Control 45.42 + 0.84¢ 37.05 + 1.55P
Vermicompost 77.28 £ 0.99° 41.54 + 0.40?
Vermicompost + Humic acid 89.57 £ 0.24° 37.78 £ 1.52®
Vermicompost + Humic acid + Nitrogen 85.85 + 1.16? 40.82 + 0.63%
Humic acid 52.58 + 1.03¢ 38.82 + 0.55%
Nitrogen 54.28 + 1.39¢ 39.28 + 0.66™

Means followed by different letters in each column are significantly different (P < 0.05, SNK test).
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Abstract

Vegetable leafminer, Liriomyza sativae Blanchard, is one of the most important pests of cucumber,
especially in greenhouses. In this study, effect of different fertilizer treatments, including
vermicompost, humic acid, nitrogen, vermicompost-humic acid and vermicompost-humic acid-
nitrogen mixture, were investigated on biological parameters of vegetable leafminer along with some
growth indices of cucumber plant including plant height and chlorophyll content. The experiments
were carried out in a growth chamber at 25 + 2°C, relative humidity of 65 + 5 %, and a photoperiod of
16 L: 8 D. Based on the results, the duration of immature stages and longevity of adults were
significantly different on the tested treatments. Duration of immature stages was highest on humic
acid treatment (3.36 d) and lowest on control (3.13 £ 0.06). Furthermore, the lowest values of
longevity and life span of adults were recorded on humic acid (6.57 and 27.21 d, respectively) and the
highest values of these parameters were on nitrogen treatment (11.14 and 30.11 d, respectively). The
tested treatments had significant effects on population growth parameters of the pest. The highest
values of intrinsic rate of natural increase (r) and net reproductive rate (Ro) of the vegetable leafminer
were on nitrogen treatment (0.1640 d* and 52.70 offspring/female, respectively) and the lowest values
of these parameters were on humic acid treatment (0.0888 dand 9.67 offspring/female, respectively).
The results of the present study showed that humic acid can be used in integrated management of the
vegetable leafminer in cucumber growing area.
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