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Tablel. Variance analysis the effect of plant extracts on the mortality of (T.vaporarium) adults at different

experiment times.

S.0.V df Mean Squares
Extract 2 8690.01™"
Concentrations 2 1387.26™
Extract x Concentration 4 142.09™
Time 2 9904.26™
Extract x Time 4 709.59™
Concentration x Time 4 152.57™
Extract x Concentration x Time 8 30.99™

Error 81 2.06

CV (%) 3.57

**: Significant at 1% probability level.
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Table2. Mean comparison the effect of plant extracts on the mortality of (T. vaporarium) adults at different
experiment times.

Treatments Concentration % Mortality in hours (Time)

(PPM) 12h 24 h 48 h
N. rustica 5000 62.01% 79.22°¢ 953
N. tabacum 5000 55.65 ©f 73.32¢ 89.8°
N. cataria 5000 515" 67.05 ¢ 80.16 «
N. rustica 2000 48.69 61. 3 def 70.46 ©f
N. tabacum 2000 47.459 51.87 ¢ 59.03°
N. cataria 2000 42.38 9" 48.54 1 52.6°fon
N. rustica 1000 37.77 45,32 9 50.32f
N. tabacum 1000 34,841 40.98 " 46.43 9
N. cataria 1000 28.24) 33.47 1k 40.05 N

Means followed by same letter in each column are not significantly different at 1% probability level according to
Least Significant difference (LSD).
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Table 3. LCso values calculated effect the contact toxicity of plant extracts on adult (T. vaporarium).

Plant extracts LC50 (PPM) Assurance limits (95%) X2 df Slope + SE
N. rustica 10704 1.48-3.22 2.37 3 1.78 +£0.63
N. tabacum 11996 3.48-6.55 351 3 2.92+0.38
N. cataria 13989 3.73-6.89 4.42 3 3.78 £ 0.69
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Table 4. Repellent effect of plant extracts used on (T. vaporarium) adults.

Plant extracts Concentration Repellency (%)

(PPM) Time (h) X2 P— Value
12 24 48

Nicotiana 1000 4812 59.8" 70.03 ° 15.02 0.17
tabacum 2000 60.08 €fo 79.13 bod 86.19 ac 19.27 0.008
5000 70.0710de 80.91° 90¢ 20.87 0.000
Nicotiana rustica 1000 41.33] 53.12 il 62.13 ¢f 12.77 0.51
2000 56.02 N 69.43 cdef 79.1be 18.41 0.009
5000 65.13¢ 76.13°¢ 87.01% 19.08 0.003
Nepeta cataria 1000 22.42 Mo 25.08M 28.18'm 0.95 0.09
2000 25.26 ™ 29.07! 30.27 Kim 3.51 0.75
5000 28.14'm 30.58 ¢ 33.25k 5.59 0.31

Means followed by same letter in each column are not significantly different at 1% probability level.
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Table 5. Oviposition inhibitory effect of plant extracts used on (T. vaporarium) adults.

Plant extracts ~ Concentrations % Oviposition inhibitoryin in Times (h) X?
(PPM) 12 24 48

Nicotiana 1000 48.08 ¢ 57.19¢ 68.01 bc 15.9

tabacum 2000 60.05 © 70.12° 78.13 ¢ 17.1

5000 65.12°¢ 79.21%® 84.24 ¢ 19.65

Nicotiana rustica 1000 38.16 ¢ 45,57 ¢ 58.23 14.04

2000 48.17 % 58.25 cde 69.93 P 17.1

5000 58.18 ¢ 68.28 bc 80.03 18.5

Nepeta cataria 1000 14.26 9 19.93 1 24.01°F 9.97

2000 18.01°9 21.81f 28.19 ¢f 11.1

5000 29.03 ¢f 30.09 ¢ 38.86 ¢ 12.5

Means followed by same letter in each column are not significantly different at 1% probability leve



Yy

Yoo Jlur 093 0 )lowd cphd M Swd320LS 50 st j ;o0

oz 51l 0 ol OLES Caliies Sl 53 Ol i
St el Jol e ade LS L OF s
DB ewon 205n S (Jol57 0k 5 05 o)
bl 87 5l 0l SlaleT 5 folo s ol w g
4 ¢ il gl g ol 05 (Snn ¢ 52T iy LS
s os el g0y 1y SSURS 3b o i o
<l 31 (Choi et al., 2003) &)ls &3T -yl Glaps
(Artemisia 05 oLl Ll a8 ke
&3, (Anethum graveolens) & 4% 5 dracunculus)
(T. vaporarium) 418 ¢Sl s j Caliies > 0
Ll 5 s (Aphis gossypii) jJl- as oS O i
313 0L WoT s 3 5 15 i)l 5) e (A LT
bl & S (§ ey ST 05 il S
Sl B3 gy p 3y 0t 65 53 8 Sy ksd
b s S e Ko Ltags s (Mousavi, 2013)
05 5 (Nepeta cataria) 4 S gl ALE laolas
(Thymus s a7 5 (Nicotiana tabacum)
Jo 055 Sl g slaz B 5, pubescens)
Lols 5 1B 5 paolis sy ISl LsSTsnl,
oSl amlie @l L3S F payp 3y SIS
S Jlasl by 5 ke ( ALS slaoslae Blize o I
ALl 4 L 05 5 Sk oz B J S o)
Sl L gl 8 plins 5 055 0L 5 5las oS sls Ol
Ao ie (IS Ao VO 5 A L s g Sl 5o Y
055 ol e bzl oy L (208 LS
Aoy o ALS Glaojlas chle LniBl Lo Lladls
(Sajjadi & sl mipl s ol Fas Jas
Assemi, 2014)
5V (LCs0) doys B+ i8S (6l (.)'\{ cble Ol e
8,8 o ol A LSS e o S S
5 0l ol B8 (3T 48 dhan I ilsee Jolse

:\.1>-JA cafia- C_,._.'.wL.é- Q‘J':a L\AQT BERER - E% QL.;{,T

&

—

S ol Ol ($58 Gaied 53 oslas Caan (o) p
S0 me 36 gyl w300 ALE Glaolas 4an
(T. vaporarium) &S ¢Sbtin o8 Sl 2> )
S o5k a oy Dslize K L aoT uslis Jy sy
Foas oMis o 2 G 055 5 S S)las Coam
(Ferula assa— o;sT 5 (N. rustica) S5 & las
ade Ll Sl 5870 i L awslze s foetida L)
255 )5 anllle 5, 40 (Sitobion avenae F.) oM ai
gl bolen S35 s e bylas o 5l 0L s
S ek Sl Syls A 45 3 i & osid b
Sl 5 e e 4 5035 3Tyl ade oV b
(Rahimi, 2015) ws §

S35 5SS 5 055 0blE & silas b
Lil,5 5 (Rhopalosiphum padi) g oK, ad
3 055 bilas S Ld asie 5wy, AKaLST
3T cpl Gy Sk S o s bl 4en
3 e Vg Al ble 5 &S (g,5b 4 el azils
S35 IS 5 055 & bilae Saus S
4 e 3 VA 9 Ve s eV 54 5 o (R padi)
4 6obT awlis 5 Lo )3 40 Oliabl o3l dulis el Cows
& bylas Sawss 14 sls olis e T-test iy,
lae Sl gty gyl ime ssb 4 3T il 6o, 055
»> (Halvaei et al., 2015) aib o oS5l 5,
oS Sl Jol 5 85 S 3§ it (s s ey
Er ol Bl oS S ok sl S 055
«(Habibi et al., 2016) <.l «zils (Chilo supressalis)
A F g e G55 Gl Jel ml LS
b Sl ST 5 05 5 Slaoslas

Gaims 5 andlles 5540 slacjlae o uf.\,u:.f Ol 5un
Il Sl e Al 0T bl L gsS
S8 s 5 SasS S nIE s olas bl



S35 (S35l g (SIS 93 (w0 puin il 1 gdlonw g (guen] 235U \£3

OLLE Saus s Cavls Ole ol 1Ll $BE
Solanaceae s Asteraceae (Laminaceae (slaesl sl
(Aguilar— Astudillo et al., 2020) L3l s 4> 3,4
ool 50k CadE LS sls Ol S G b
S (sl 0 Mggﬂ)j)‘)fduﬁjijjj)
Lol .28l il OT Fuausyss doys by cid8 L
CiJ8 L &S s eualie Wagan et al., 2017 Gass s
LS ds awlS WS baojlae iS5 &yl i Ol
Sl 55 sk 03 LAl S plhe G5S G S
ol Sl Lo b illas ( S8 555 Sl )
(Etminan & ui esleal glo delS Gy, 51 odd

Hassani, 2019; Liu & Ho, 1999 ; Nazemi Rafie &
Al- mazra: aw & ;.5 > .Moharramipour, 2007)

b ooy 2050 3T 45 55 a5 ((Atteyat, 2009)
S Aoy Ol S8 5 beyles Chle il
il 558 G 3 ol S LS iL I
ol (Mendoza — Garcia et al., 2014) o= Js.obls
oslizal 3550 (glapilul plss (0L Cadl L S s
Oplhe G55 Gl mli L el ) 8 3L el

Ll
A5 ekl s glaesls I felb il
Shin JolS St 555 SiopPS S X155k
G 33 gy 3y 50 Lo slaas den & 5l OLES SIS
On 3 MRes (S S5k sl (SsS
SrapS S5k Ll e jlae el slacbile
SH5L Olzer b 3503 3y Sls s 3N
S s bl GANF) SIS Slae by 655059
—t OT 53 (G035 0iyla5k 3l g0 5525 > 4 Ylea|
L5 (G5 G 02 055 5 S Cute AE AL
AL 5SS e S G IIT LS 5 sy s
FISS W05F 5 S oS 55 s e ol a3 JSIT

.5@&95?}%&50}’&&)%4{)@\

bl oy ey I 4 Gl i Calie il
L, Jii’ sdaze Jalge 5 O Oloj Do islasT
Siles (58S G > (Robertson et al., 2007) s,ls
5 (LCs0) 70+ oS 5 Oljm op S hyls SLs
55 (Rahimi, 2015) G )3 39 Caaw Olje op 2ies
55 LCs0 Ol o S hyls S5 slae 8 as 5,18
alie by Clillas Gy G 3l Jols s b &S
5 S slas I Jol ol o I ol mls
S5S G 53 Al S Wb Sl e 055
A3l a LCs0 Ol 3 35 oMt Koy Dliiond sl
M,;J_,;;ﬁg,:}:s,w«imow@,f&z,a@u
wils SIS Sbtin oS O i g9y 1y (S8 )50
(Dehghani & Ahmadi, Lwg 8 ags s .Cwl
Wbl o oT 0L uilul Fauss” ds)s g, 2014)
Sy s Tvaporarium ade Olysbeg 5 J& 5 G 0,5
AV 53 (i3T5 5 Calttee (sla e e 3 23 S
Sl Loy i (el Se Fr) Chle
O & rsslisy DL 5 (LAYIA) Olse & Sos
sl & O Jgke goslas Lwg (L VF/AY)
bl 5 a3l Ohsley oS bl (ol esdle
o3 LS S o SV 8T 5 e e 5 T 3 Jsloes
Lol Ol Gl ¢S g5, 1) S 595 5 60
6\&9,.;@\&;4;5”;,5}_)‘.5;“@@6&\});
Jlesl 31 55530 5 CbdS 3w oo sT 5 Olysbes
G Sl Jeol il b el ol &S 8L el les
s 4 Wlg o s ol il Sl g8
(s S o B8 5 AE cba S s s
Gy 3 DB cpman 5 6 Seslas sy 53 ol
AL Calides Sl 53 JislesT (gl o
0313 O 3 Oliioes ple Low i 45 S &y so Solalllae
LSS 153 5 2 S IS S S

S o gz 4 Calzbes SBT (9, VL o3l G g



Yo

Yoo Jlur 093 0 )lowd cphd M Swd320LS 50 st j ;o0

Solas (5 opsS Sl s Sais i oal, 2011)
3, (Ginkgo biloba L.) ;Sia ol 4l G sy 5 e
S (JolS i woyp oi) (S5 Cakisee ol e
3 s (Tetranychus urticae Koch.) glakag 95 -5,
do o (23T oyl Sk dlo o op 5 la &S us 518
MQ/MI) LCso Olje op S &S 6ysb @ sy s
MG/MI) LCso & js o then 5 (S s0 Al o 53 (FA/AY
(Torketal,, deoT s & COT pl o35 al> o 55 (FA/TY
Sropss SLil 5 Sasss g 2012)
23 b a3 a5 e 5o 5 0 las Calee sl kile
a5 AT e 9 6oy (Aoys Yo 510 A o))
(Plodia interpunctella Hubner.) s o i JulS
Ol gl 35 515 andllan 3550 A2 LST Lol 5 55
Sropds S5k 5 Su s I o iy & 5l
4 g 335 oxlas 4 by e BT ) S Sl i ()
(Etminan et ol o3y Loy FV/AL 5 #YAV L Cl 5
al., 2019)

S sl Ol G ) S b cppeme 3
23 Srops SAsil 5 SaS s (Saas
Ol Csd8 5 chle [l b andlas 5,0 slao,lae
S35 S5 Olimes Sl 53l pl & (2L 2l
Lol s T edalie o s SIVL s ST BT s
oo Gl 81 )5 g Jule 1y Chale (500580 55 Oldise
3 S 0l (ALE DS 5

5 boslas a4 a (Dt a8 Couls
55 sy ol Oslize 0T 0 SLE slackle
Slatamer 3 g gled DS 3 e pS
e (L3l ir sl SB e 4 oS S Calens
P laoslae Coan S5 Sl A3k e S35
G s (Ko LOT 43 5 g0 pland SLS 5 o
S LS Lts Do 4 b ol 4 Sl (S S S
355 ojbas Cld LAl Crpe LSS ple b

o3 AL 5SS i lyls N. rustica glacsS ),
V=¥ gsl> N. tabacum glacS , &7 Jl> 5 (s
23l b 55 Ko s JT il gn 05555 Ay
05 (IWT (i S5 (5SS Slapl 4 a8 L
03 dsmse LS 5 sl ajls s o, U:S‘,ﬁy
s S gbobds (S5 5 055 Sles
sl g LSy, bl OLS 5o s L
Bl 055 oS 5 5lae 55 Jol SLS 5 8 s 518
s 088 copts oS 55 bl egsad (S
las 53 3mse ol SLS 5 Al s JJp s
WO (Jslkie (g cJged Juls la S gl ks
OB b bl (VB Jug (S ET
(Sajjadi &  wibie il Jio 5 d s S 05
» 55 sl S gle Slae 5 Assemi, 2014)
Sl G5p35 5l Smles 5 (S8 ps o Sass
b5 Mie sy M 4wl Slbade S
P e oS 593 ol &S Sl OT s Jse 5 sl
L sl S pln 55las 3 35 pn 4 56 SlaE e Ol e
wbls 055l ade olS b 55 g B 5 o3ls S5
(Aroiee et al., Ll Joo G5 o S A5l
2005)
S5k 5 (S8 es ( Saas Slae) s
2 6o AE bl 5 olas Sy SropS
S e 1l 485 Oy Sllas j BT
e aad QLIS bl (e (SISl
(Ferula 45 ,L (Pelargonium rosem Andrews)
(Artemisia sieberi Besser.) 4., 5 gumosa Boiss.)
Lyl 5 s (B. tabaci) an ¢Sl A Sl s
O I OIS K S S IS S I UVIN SN P
S b abde 5w S el g0 VY ShlE s S
BINCPING S RPTTRUC IR Srop3S 5 Ol Ol

(Yarahmadi et s 5 dals 51 S (g5l sae Hsb 4 ol



S35 (S35l g (SIS 93 (w0 puin il 1 gdlonw g (guen] 235U A

sl S By arnw s Gl p Ll o0 &S dius b sl e
(Xiao— £,8 15 oslizul 5,50 SBT J 287 Cgr  Jaoms
Ol 5 oo codal Caws & mls 4 4> 5 L Wei et al., 2017)
4 (s S S Te e Olse 4 |y A (glaoslae oyl
Ol ple 5 oy Lams 0Ll (sl &) s
@ ol 4 Jasee 53 5 LIy pwlie Coad 5 5 el
S (Rl g pde 53 ke Sl Sl S Olgie
A R SR e PR
3o Sl T mw s ST P slaelae
Sy OlS 5 opl 5ST0 i Caale iy Cew o),
N Os¥sep Mg caeie dile Sl glakazes 5 oslinl
el (05,8 ST Slaios 55 T
S Rl

S s p e Oolae 5 Sy ke Sl dkews
DU 03 g0 ol 3 bl & S5 25 seT 5 Dlados
Sl s S dless (Gudos ol ) s Jbe

:}‘;JGG

References

odias S5 152! (Mendoza — Garcia et al., 2014)
eia i &G 53 g ALE slaolae 5 s Ll
P ol 48 S Cale slatand 3 5 S
Bl bl Sl e Lol Jlae 4 Sl o
68 S Julal gleS 5 a8 sl Ol ol Cpioman
WS OT Hlasl SWlhae aibte lul , aS ols
OT Sl glinal o oS 1 gad il el o s,
Sty 355 555 ol G pl e 5 3530 plan
(Al-mazra aw Lsl Sslie LS 65 gl olesd
& Atteyat, 2009)

(T. vaporarium) &S ¢Sbtin & gluT
OT U587 (sl 2 015,58 5 o Ol 3 ol slomyl sy
S o oliel pled Gl BT G, S sk 4
5 e 513 S g 4 e LS EST I S ealin
ol ot BT j5 b 25 E8T a4 Caeglas 2l 53l
P ot S AS T (ol e (1 Kol 5]

S e QLS (IS b ey e b 4 g 0

Abbott, W.S. 1925. A Method of Computing the Effectiveness of an Insecticide. Journal of Economic

Entomology, 18(2): 265-267.

Aguilar-Astudillo, E., Rodriguez—Hernandez, C., Bravo-Mojica, H., Soto—Hernandez, R. M., Bautista—
Martinez, N. & Guevara—Hernandez, F. 2020. Repellency of adults of whitefly (Trialeurodes
vaporarium) with clove and pipper. Revista Colombiana de Entomologia, 46(2): 75-82.

Aroiee, H., Mosapoor, S. & Karimzadeh, H. 2005. Control of greenhouse whitefly (Trialeurodes vaporarium)
by Thyme and Peppermint. Journal of KMITL science, 5(2): 511-514.

Al-mazra-aw, M.S. & Ateyyat, M. 2009. Insecticidal and repellent activities of medicinal plant extracts against
the sweep potato whitefly, Bemisia tabaci (Hym.: Aleyrodidae) and its parasitoid (Eretmocerus
mundus) (Hym.: Aphelinidae). Journal of Pest Science, 82: 149-154.

Baniameri, V. & Nasrollahi, A. 2003. Status of IPM program in greenhouse vegetables in Iran. IOBC/ Wprs

Bulletin, 26(10): 15-27.

Bolandnazar, A.R., Ghadamyari, M., Memarzadeh, M.R. & Jalali sandi, J. 2018. Oviposition inhibitory and
lethal effect of essential oils of rosemary, peppermint, eucalyptus and thyme extract, formulated as
nano and microemulsions, on Bemisia tabaci under greenhouse condition. Journal of Entomological

Society of Iran, 38(1): 81-97 pp.

Bulter, J.F. 2007. Insect repellents principles, methods and uses. CRC press, London, 495pp.

Byrne, D.N. & Bellows, T.S. 1991. Whitefly biology. Annual Entomology, 36: 431-457.

Choi, W.1., Lee, E.H., Choi, B.R., Park, H.M. & Ahn, Y.J. 2003. Toxicity of plant essential oils of Trialeurodes
vaporarium (Homoptera: Aleyrodidae). Journal of Economic Entomology, 96(5): 1479-1484.

Coombe, P.E. 1982. Visual behavior of the greenhouse whitefly, Trialeurodes vaporarium. Physiological

Entomology, 7: 243-251.



Yy YEoe Jl.w «9d b)low: ‘W.\.lb‘@fbla_f 20 o) )LQA

Dehghani, M., Ahmadi, K. & Zohdi, H. 2011. The effect of plant extracts on greenhouse whitefly (Trialeurodes
vaporarium) and comparing their effect with chemical pesticides. Master Thesis in Agricultural
Entomology, Shahid Bahonar University of Kerman, Iran, 141 pp.

Dehghani, M. & Ahmadi, K. 2013. Repellence and Anti—Oviposition activities of plant products on greenhouse
whitefly. Journal of Pharmacognosy communications, 3: 32—-36.

Dehghani, M. & Ahmadi, K. 2014. Anti—Oviposition and repellence activities of essential oils and aqueous
extracts from five aromatic plants against greenhouse whitefly (Trialeurodes vaporarium). Bulgarian
Journal of Agricultural Science, 19(4): 691-696.

Etminan, S., Sheibani Tezarji, Z. & Hassani, M.R. 2019. Repellency and Oviposition deterrency effects of
garlic and red pepper extract and powder on plodia interpunctella Hubner under Laboratory
conditions. Iranian Journal of Medicinal and Aromatic Plants, 35(5): 846—859.

Ghahhari, H. & Hatami, B. 2001. Taxonomic studies of whitefly in Isfahan Previous. Plant Pest and Disease.
69(1): 25-38.

Gerling, D. 1990. Whiteflies: Their Bionomics, pest status and Management. Winborn. U.K. 183 pp.

Gerling, D. 1992. Approaches to the biological control of whiteflies. Florida. Entomologist, 75: 446—-455.

Habibi, M., Nouri, M.Z, Dadpour, H., Hassanzadeh, M. & Karbalaei, M. 2016. The effect of nicotin from
tobacco plant on control of rice stem borer (Chilo supressalis L.). 17th National Rice Conference, Sari
University of Agricultural Sciences and Natural Resources, Iran.

Halvaei, M., Shahrokhi Khaneghah, SH., Khodabandeh, H.A. & Babavalilo, M. 2015. Comparison the effect of
tobacco leaf extract and eucalyptus on rice leaf aphid (Rhopalosiphum padi). The first national
conference on new findings in agricultural and natural resources research, Mianeh, Iran.

Khater, H.F. 2012. Prospects of Botanical biopesticides in insect pest management. Pharmacologia, 3: 641-656.

Liu, Z.L. & Ho, S.H. 1999. Bioactivity of essential oil extracted from Evodia rutaecurpa Hook f. et Thomas
against the grain storage insects Sitophilus zeamais Motsch. and Tribolium castaneum. Journal of
Stored Products Research, 35: 317-328.

Martin, N.A. 1996. Whitefly resistance management strategy. In G.W. Bourdot and D.M. Sucking (Eds.),
pesticide resistance: prevention and management. Lincoln, New Zeland: New zeland plant protection
society, 21: 194-203.

Mendoza—Garcia, E.E., Ortega—Arenas, D., Pérez—Pacheco, R. & Rodriguez—Hernandez, C. 2014. Repellency,
toxicity and oviposition inhibition of vegetable extracts against greenhouse whitefly Trialeurodes
vaporariorum (Westwood) (Hemiptera: Aleyrodidae). Chilean Journal of Agricultural Research, 74(1):
41-48.

Mousavi, M. 2013. Investigation of the effects of plant essential oils (Artemisia dracunculus L.) and (Anethum
graveolens L.) on different biological stages of (Trialeurodes vaporarium) and adults of (Aphis
gossypii Glover.) in Laboratory condition. Master Thesis in Entomology, Faculty of Agriculture,
Urmia University, 139 pp.

Nazemi Rafie, J. & Moharramipour, S. 2007. Repellency effects of plant extracts of (Nerium oleander),
(Lavandula officinalis) and (Ferula assafoetida) against (Tribolium castaneum). Iranian Journal of
Medicinal and Aromatic Plants Research, 23(4): 10-23.

Norman, J.W., Riley, D.G., Stansly, P.A., Ellsworth, P.C. & Toscano, N.C. 1996. Management of silverleaf
whitefly: A comperehensive manual on biology, economic impact control tactics, 25(3): 16-21.

Rahimi, H. 2015. Evaluation the effect of tombacco (Nicotiana rustica) and gooseberry (Ferula assa— foetida
L.) extract in comparison with imidaclopride insecticide against grain aphid (Sitobion avenae F.) in
Khorasan Razavi Province. International conference on Applied Research in Agricultural, Tehran, Iran.

Robertson, J.L., Russell, R.M., Preisler, H.K. & Savin, N.E. 2007. Bioassays with arthropods. CRC, Boca
Raton, FL. p.199.

Sajjadi, A. & Assemi, H. 2014. Investigation of antifungal effects of catnip (Nepeta cataria), tobacco
(Nicotiana tabacum) and Thyme (Thymus pubescens) on pathogenic fungi of tobacco. Journal of
Biological control of plant pests and diseases, 3(1): 41-52.

Tork, P., Sabahi, Gh. & Talebi Jahromi, Kh. 2012. Investigation of lethal and inhibitory effects of spawning of
Ginkgo biloba L. kernel and seed extract on two-spot tartan mite Tetranychus urticae Koch. Plant
Protection Quarterly, 26: 30-44

Wagan, T.A., He, Y.P., Long, M., Chakira, H., Zhao, J. & Hua, H.X. 2017. Effectiveness of aromatic plant
species for repelling and preventing oviposition of Bemisia tabaci (Gennadius). Journal of applied
entomology, 142(2): 287-295.

Xiao—Wei, W., Ping, L. & Shue-Sheng, L. 2017. Whitefly interactions with plants. Current Opinion in Insect
Science, 19: 70-75.



S35 (S35l g (SIS 93 (w0 puin il 1 gdlonw g (guen] 235U YA

Yang, N.W.,, Li, A.L.,, Wan, F.H., Liu, W.X. & Johnson, D. 2010. Effects of essential oils on immature and
adult sweet potato whitefly, Bemisia tabaci biotype B, Crop protection, 29: 1200-1207.

Yarahmadi, F., Rajabpoor, A., Zandi sohani, N. & Ramzani, L. 2011. Repellent and anti—oviposition effects of
geranium, barium and artichoke essential oils on whitefly adults (Bemisia tabaci). Journal of North
Khorasan University of Medical Sciences (Special Issue on Natural Products and Medicinal Plants,
4(2): 51-55.



Y4 Biocontrol in Plant Protection. Vol. 9(2), 2022

Insecticidal, repellent, and oviposition deterrent effects of ethanolic extracts of tobacco, tabacum
and catnip on greenhouse whitefly

Marziyeh Shazde ahmadi?, Afshin Sajjadi?

1. Researcher, Biotechnology research department, Tirtash Tobacco Research and Education center, Behshahr,
Mazandaran,

Iran.

2. Researcher, Plant Protection research department, Tirtash Tobacco Research and Education center, Behshahr,
Mazandaran, Iran.

Corresponding author: Marziyeh shazde ahmadi, email: Noshinshazdeahmadi@Yahoo.com

Received: Apr., 16, 2022 9(2) 15-29 Accepted: Nov., 14, 2022

Abstract

Trialeurodes vaporarium (Westwood), greenhouse whitefly is an important pest of several crops in the world.
Presently the application of common pesticides is unavoidable to suppress during a farm season Due to the side
effects of chemical pesticides, more research is needed to find low-risk alternatives. In this study, insecticidal,
repellent, and oviposition deterrent effects of tobacco, tabacum and catnip ethanolic extracts were investigated
on greenhouse whitefly. For this purpose, three concentrations of each plant extract (1000, 2000 and 5000 ppm
concentrations) were applied on the whitefly adults based on a factorial complete randomized design with four
replications. The pest mortality was recorded at 12, 24 and 48 h of exposure. The results showed that the LCso
values for tabacum, tobacco, and catnip extracts on the pest were determined as 10704, 11996 and 13989 ppm,
respectively. The tabacum extract at 5000 ppm imposed the highest mortality rate (95 %) after 48 h and the
catnip extract had the lowest effect (28.24%) at 1000 ppm after 12 h, respectively. The oviposition inhibitory
effect of the extracts was decremented over time so that egg laying slowly increased afterwards. According to
the results, tobacco and catnip extracts with 90 and 22.42% effects had the highest and the lowest repellency
property, respectively. Findings are promising in development of safe botanicals; however, it would require
confirmation of their positive field results.

Keywords: Trialeurodes vaporarium, ethanolic extract, Insecticidal, repellency, oviposition inhibitory.




