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dadie

O Osdes VA W5 LYY Jl o3 01l bl o Clam w538 5l odas SV guame 51 S pan S
¥ 5 it SIS s 4 Bemisia tabaci 4z S)udi (faostat.org) <ils 515 Jler o 4 5o S pan S
Sy 3l ol oS i 5 baey sy 5,8 e ol O ST o Sege o 3 3l (3 58 (555 & i
Oy OWALS (5T s 15413 Bl Goo5 b 5 LS o i ALS o 0 5l 5 03,5 S5 S par S saS 5
oo g5 1 3l St JUE o 3T nl ) 05531 (Gausmao er al., 2005) L gp o 1 Lo gen (it
IS abaed psa b Jsane 5 sbas 3Tl (Pruski & Mirza, 1999) 55 oo ciline Oljes QLS (S35 (s 25
(Cahill ef al, 1996a,b; Elbert & Nauen, 20005 o 5 31 Cunslin pr son b3S 2all Jds o bl 55 s
oS Ngame oLolL sl omes g Palumbo et al,, 2001; Horowitz et al., 2002; Nauen & Denholm, 2005)
Gl S b s 3l il JES sl ebd eslinel glasd psen 3l OIS 0L
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505 Gl el sl gl l Sl (ISl 5 el 68 A 1 i gl esl gl cpl s Sla g5 gl
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e >l gw o) 338 04 Nesidiocoris tenuis Reuter (Hemiptera: Miridae) - (Wheeler, 2001) Lib o
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oﬁfu}jf Ao s (Kajita, 1978; Goula & Alomar, 1994; Malausa & Torthin-Caudal, 1996) laSILosw.
Ll S5 g0 J xS s, BT il e laasl p 4 S1.545 e 03 5S4 (Calvo et al., 2009 and 2012)
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(Shakarami et al., 2005)
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Wlsl o of 5l sbol Jls s .(Ahmadzadeh and Hatami, 2003; Mahdavi-Arab et al.,, 2007) A& asis
sle 0lalS o) 2y glralr Sl S sl skea s eslizal (bl ag s eslinul 5,50 D) J 50
A eslinal wle Ol yoay b GLbl oy il Sl edd p b Oloy o basles

5 S g Obmid) e Jy oKl oKilesl 5l edd plulis 5 a8l 35, o35 51 N. tenuis S K
(Castane and  Ephestia kuehniella Zeller s, gt (o5 5l eslizul L Nicotiana tabacum L. &5 55 olS (55,
O hEesls By el S5 e Ll 5 4 (Urbaneja-Bernat et al., 2013) .3 ;.j J sl>s 5 Zapata, 2005)
033 s, S S o5 5l wdis b K a8 5y Jod 53 Bla= 2l plil 5l i U S
R

S L s el s ol oaal S e (alS laelaas (ST Glasles 51K a6 s o shiens
Sl iss sl 51 YV 5 Y0 Y WV 0 8 Y O glass, s (Samih e al, 2010) Sbdder S5 o5 4
CJT aj:.‘.L;: SR cv.’>u sl g;<'f4;'j§ L;thj.v Ja.w} K] U:!L»" NL. bl )\ 4’.‘5/)" U’:M:d )\ ‘_;)\JJ.M.:},N L ch’LS
Ad osled

RS Gy, 2l 4l

il slaslas 53 Comar 035 (Seal 4 a5 b 2SSl lesl 53 eis el 2B Ao e sl
Talebi-Jahromi, ) 43 eslital (V alaily) O35S 5 O gy n Jgo 3 5l 0di ol 3l Comam Soled 5 o) o momes
(2011

CbxTa
CaxTb

%efficacy = (1 - T0) X 100 ) la
dfisui’j)dw‘j\yLh)La."JJDCJTW:de‘/;isu::})JL@&‘)"J@L&)LQ:JJJQJIWITa
u:’j) Jlesl )‘JJML«J )La."ﬁ B CJYC@‘WCb JJLS u:’JJ Jlesl )‘J&ML}: )La.:ﬁ B gaiwCa

J 8

Laosls fdowi 9 4 520
4JS .4 4 S S 4 Probit analysis SRl sk cpl sl il eslinal LCso cpmassd Sl Cms e o5
oo 5 5 51 S s SPSS iple s 305 5 A a5 ab g slaz b 6 s Excel 2007 asbiy s Usesls
31 Oliabl 31 ey 3 ol MINITAB 14 i3300 5 3 STAT o)l58 eslinal b basls 035 JUa s O pe31 1ol Loesls
Sl oSle L3 ol bosls st bsesls 0355 Jlo Sppo 3 28,5 g Sl daesls 035 U

LAl auslie Sls (glawls wo Qj,aﬂ Gk sl ol Cowsay

oy
Vdshr 53 s abee ol VY 0loj e s 2SS 5 sl lasslas SIS A do)s 00 SiS s
olas 5 op S ke p e S doe E0E Sl b Sl el ISCST s p 0L il el oS 3]
JoS Sl i ot 4l LCsg & 55 b il o Ul 15 LCsp e it Al hon 2 0,5 ks 45.641 5o L aom
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Table 1- Lethal effects of extracts of Rubia tinctorum. and Ferula g well as Spirotetramat on adults of B. tabaci

n LCso

Treatment Slope (SE) (mg/ml) 95% FL (mg/ml) ¥
Spirotetramat 90 1.514 (0.208) 0.404* 0.354-0.462 1.048
Rubia tinctorum 90 1.481(0.215) 22.359" 19.872-25.184 0.830
Ferula gummosa 90 2.245(0.230) 45.641° 42.646-48.853 0.846

'Means within a Column followed by the same letters are not significantly different (Duncan’s test, p > 0.05).
FL: Fiducial limits

357 0l L gl 08 5 i i el oslas 5 Sl Sl ST Sl s ay Slhdie
Lol olas
Citrus 55,0 Cowgy slaojlas 2Se i> 1 iass > (Rouhani ef al, 2012) olas 5 b,
Agonoscena & Vo (s, (Lawsonia inermis) L S 5 5 (Rubia tinctorum) s, A (reticulate)
Ao i (LCsp=YY/44) L L Sﬁ aSols OLES g ol Cl.u A3 9ol ow ) pistaciae (Hem.: Aphalaridae)
S s s kil |y i o S (LCsg= 04/0V) b by 5y 5 (LCsg= YAAL) L O 5 oy 5 o5Ss i
ks DIE s 3o 5e elall i o p e e S LY e 1 el s a0l LS 5 kS e
2zl s e oS gs uilad ol LA bt Ll sl aam sl oS pes 5 a2 oS S 5l sl
LossY UL Oljn ol e G131 L ol 5 S o sl kS e ol iy 0 slas Y
2 A S YA S TENY 5 s ways 5wk (bl Gl o amlone LG sl (iren Al o 2158
s -l e gl Slal B g el doys 00 sllS chale (Pric, 2010) .l ; (Asgarianzadeh, 1991)5 5 |48 J
J=le sy oS 1 el o Gk 3l e Jw"bﬂ S s Tetranychus urticae (glaas g3 &S o
- s 53 Sl ol s S 518 2 Dfuxf ALIETVANARTYARIFIVAN QI NPT PP RN S P PR TSN RO
ol S Ll el 355e o5l 68 @S s sls BYs o Sege ) S il ails e LYs Wl
3y (pl ool WAL 05 39 50 O (S35 5 (ol oo 03> S Sl Sl L5 0 sl
pll [hss ok iS5l g0 31 S 5, (Talebi, 2011) S o Ly oS La 2SSl oo placd oS 5 S 12 5o
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laals deor g3l 5 eslinal b ary Slddon 35 il Jolpo Comer 555 28 sl i, S :Ske
(s elas 45 das e DL s ol sdal Y 53 sdal ozt gl 5 0l (Sdues S 10 prhaw 53 (ST
Cmd a2l oslas Lol Llodd 4y S 050 Comer Sl e falS e dald g Gl e 5 SIS
S LU 2l et bsye e 58S i el a3 il bl 65 1 b s
Qely el 53 3L IS 50 55 e il 5 ST L aslie 53 S5IKE o ol 3510 15 e 30
ol e 3T 058 e Sl 2lS Gl e gl 4 Sl SEST 5 b et oSS

sl Fob S i essn JS 5 Som Ao o) ol il als 4 o Sl iSesl
b 5 s oslas Jo ap sl ime Bl S e s 5o ald 4 s SIS e 5 bl 5 S
e 3 Dl sl SSCEST WG e IS g same il 51y 3500 lsine b Sl Gty 0053 3 dald 4 e
i S 15 el 5l s ame I Ly 5ol g S s el oslas 5 b sl 5 o mie 0s S s SIS
5 S Sl gme JLU e e s b sslas 5 ST 4 Gl b eds S s 0L mls
Olyeas dilgipo plis) oslas oiis o baojlas cnlply Wl 1) Loy Comex J2alS LUlS S O e
055 G sl plod Sk dm e e s S sl il ke iy SJhiien S Sy e 5o b S
Al e OV dall 4 Cd 5 b S )3

Vsl ls s g il ST g5y SHKE 5 rasn opl bl 308 55 3 sdr latas,
e oe oY G bl 5ol OblS Bl sl iS Y 3 s L (Pavela, 2008)
5o VN e 5 S e o Sle L Wby, oS Sl oslas oS il s a5 ol 4 Culex quinguefasciatus
53 OLan 5 e ol sy gy e 2S5, sl 51 (il oo 5 25 S0s) 46T LDyg 5 VYV LDy
sl 4 sl 3 3 3T e e 05 ST e sy ammub oS bl kS e a5
aadllan 3550 OF oS a5 gl tl i gl ol 3l aslinal b 5 T L el 25 40 b olS s il
L oS sls olas ol s s gme 5 pasiia SWlS (55 i ) oelul e glaclile 56 oS S 1
Gl el oS Sl o ol ful iSOl S Al GBS oS s Ol il e 053
(Seyedi, et al., 2010). 030 ga 3,1 o i (555 S 055

LS o S35y |y ks slaos S 5 Seatwr ST i Koot i (Willmott, 2012) & sols
Olgr o J>lie ) 255 6 Sl S5 0l U,Sv.af o ol o3 Bls L3 s s s, 5 Planococcus citri
SLS 53 S ele Wl i s e 5 Sl 6 saiSe BT Ol g e (55 DLl gl s
JolS sty & s S e sl WG i SSEST cal A e goslaly Lials Eel s anl Jrals &
Nauen ef al, ) LS 00d Sis a4 g5, 5 0dd St b Loy (3101 Gy 5l A (izman 3,5 S s
(Capsicum spp.) las)s Jils OWLS 55 o S Ko ol 55 Olal 355 el Siatos b aslsl 3 (2006
53 WS o w5 (Malus spp.) v 5 (Lactuca spp.) a5 S 5148 glaars 5l 68 A fpimes Sl g
S50 Gy Dbl By el oIS 55 5 edidS glags Sl Ol cules s Sl S, Sbee
05,5 » 1, Olol 5 g el a5 ol Cb Ay Ji)\)_f 3 230 o9y 35 4 Cryptolaemus montrouzieri
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Table 2.Population density of Bemisia tabaci in different developmental stages

Developmental stage Population density (number insects / leaf) (Mean + SE)1
control Water spray 1 N. tenuis plant’  R. tinctorum F. gummosa Espirotetramat 1
release
Extract Extracto
egg 32.76+1.76° 29.94+1.417 18.91+2.56™" 21.97+2.05™ 26.17+1.81% 13.18+2.72°
nymph 28.83+1.88° 26.08+1.25™ 18.01£3.51% 18.55+2.33" 19.1241 .2 15.78+3.85
pupa 1.60+0.12%¢ 1.69+0.12%¢ 1.08+0.13% 2.03+0.47° 1.78+0.12° 1.2240.15%¢
Total nymphal stages 30.43+1.90° 27.77+1.26™ 19.0943.54* 20.58+2.41% 20.91+1.21% 17.5043.90°
Total immature stages 63.19+3.21¢ 57.72+2.31¢ 38.01+4.96™ 42.56+3.30™ 47.08+2.84" 30.1946.56"
"Means within a row followed by the same letters are not significantly different (Duncans test, a = 0.05).
#22.359(mg/ml)
°45.641(mg/ml)
30.404(mg/ml)
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“Table 3.Efficacy of different control methods on population decrease of B. tabaci
Developmental ~ Population decrease (Mean + SE) (%)

stage - - - 3
1 N. tenuis R.tinctorum  F. gummosa Spirotetramat
plant'1 release  Extract' Extract’

Egg 87.50+0.78°°  86.49+0.43°  83.52+0.43"  89.14+0.28°

Nymph 79.4+0.91° 79.02+1.19°  74.33£0.76"  82.65+0.49"

Pupa 81.3242.15™°  79.85+1.48°  83.58+2.15™  85.05+0.51°

Total nymphal 81.67+0.82° 81.60+0.98"  78.38+0.49"  84.87+0.42°
stages

Total immature 81.51+1.48° 80.43+1.00°  73.88+0.83"  85.89+0.66°
stages

Means within a row followed by the same letters are not significantly different (Duncan’s test, p > 0.05).
122.359(mg/ml)

%45.641(mg/ml)

30.404(mg/ml)
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Abstract

The efficiency of plant extracts of Rubia tinctorum L. (Rubiaceae) and Ferula gummosa
Boiss(Apiaceae) and release of the mirid bug Nesidiocoris tenuis Reuter (Miridae) were compared
with Espirotermat to control sweet potato whitefly, Bemisia tabaci Genn. (Hem: Aleyrodidae) in
semi-field conditions. LCs, of plant extracts and pesticide for sweet potato whitefly was calculated.
In the main experiment, plant extracts and pesticides were sprayed on tomato plants in cages
covered with mesh fabric. LCsy values of pesticides and plant extracts were sprayed on plants.
Nymph of mirids was hanged to plant tomatoes. Subsequent days after treatment, number of sweet
potato whitefly was counted. The experiments were carried out at 25 £5 °C, 5045 RH and
photoperiod of 16:8 h (L:D). LCs, of R. tinctorum and F. gummosa extracts as well as Espirotermat
was 22.359, 45.641 and 0.404 mg/ml, respectively. Post density decreased R. tinctorum and F.
gummosa extracts, Spirotermat and the mird bug 86.54, 83.73, 89.16 and 87.67 percent pf egg
stage, 80.20, 76.28, 82.56 and 79.38 percent of nymphal stage, 80.66, 75.26, 85.89 and 81.86
percent of total immature stages as well as 81.89, 79.49, 84.85 and 81.98 of total nymphal stages.
Findings from experiments could be promising for further studies on plant extract of Rubia
tinctorum and the mirid bug as on alternative to chemical pesticides in natural conditions.
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