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Table 1. Trade and chemical name and active ingredient and
application rate of two pesticides used in the control of potato
tuber moth Phthorimaea operculella Zeller.

A Al JsY) )
Pesticide 2 Pesticide 1
oS silal EC %5 Lall (5 ‘éJla,ﬂ\ a)
Trade name
Emamectin ES-Fenvalerate 5% Aladl) 3alals

Benzoate 5% WDG Active ingredient

Hydrophobic 16- (S)-a-Cyano-3- (assl) o)
membered phenoxybenzyl Chemical name
macrocyclic lactone  (S(-2-)4-

chlorophenyl)-3-
methylbutyrate

JUSa/e 125-50  liSa/de 300-200 aladiny) Jara
50-125 g/ha 20-300 ml/ha Application rate

ot Jlaxinhy L pall jlaall Uslag) liyn A5ha du i s
adasnag cutdll (e degian olly) cam 50X50X100 salasl G
On shia o 1 ASLaw ac bl Japlls (g jae ealadd) elindll (e
I Laa) (oaild sl Latsbang cymnl B9 osbas ¢l (ilais LeY)
s day)) sl Ade 8 aa) o(Uasull g AV i) 52c
Llas clijy 4laly Guag (%5270 Apsss dughyy ¢« 2425
(S Al il e Bliall i o8 (555 Sl

S @ ahSe By (o Gl el G
saldindl (%10 5 5 2.5) clSp AN dlasu) By
(2 Js3s) Bl padally usiallSoll Gyl e JU Jsas
IS Cpiall el ae Legdlalal dalia) «(Guleria et al., 2007)
B e

Ul e parkass duat) (o) dnpudiall upail) & s
ASAD e 63 3 i US (Bl skl cSlles
e e s slall e Ghlaks slaiay cdlad 45D 35ual)
Glgaal) dae LBadae dlelae ASEWDL e IS Siliay o(@lEl)
Aalas lij il (g5a3 B 120 Lgia cigae 126 1Al
o8 il ) iy G . aals Clgie 65 «(seall/ilina 10)
Oushll (8 cDlabaall Lallad Eusy) Lgaall/ildys 10 Janas ilgaal
Ly e o110 57 5 ¢ 3 62 aas el 32T ially B
il EBlalas dllady Cpiinall e Gandll cDlalas Ja)5 Al
:(Henderson & Tilton, 1955) 4dtl) Alalealls asl)l Cund

Lyl dladll e (Eucalyptus spp.)  oesiulSol)
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(e e gl alss 4l @I la 4dliey (AglS 4,
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Table 2. Scientific and family name and active ingredient
and tissue type of Eucalyptus and Thuja orientalis plants
used.

Thuja orientalis L. Eucalyptus spp.

Common
name
Cupressacea Myrtaceae Apail)
Family
Thujone, Cineol (Eucalyptol),  4ladl saLall
Rhodoxanthin, Pinene, Tannins, Active
Amentoflavone, Cuminaldehyde, ingredient

Hinokiflavone, Aromadendreneg,

Quercetin, ... Flavonoids,...

G5y G5y 3
Leaves Leaves PYEIWA]
Used part

dilid) & cpe el Jsis aal 8 daad) dopaall GaE

Bg el 8 a5l Aladla/ e Lalaia g8 A yges (3o A ptl) Adle)
O Cpiia dely) 2013-2012  Cmehl Cpessgall L)l
dd (e «(Spunta) Gisss (Benilla) Sl :les (pudalanll/Ualayl)
Ciiall Ly ¢ penll jual Cia sa iy Caiall LE <l 1)
Bt Aadad 90 (e laal) dojail) g Ldangia jee 50 Wisaw
Crmy oy e LD (28l 1dad 6 + D leles Lo (3alae dakid 84)



Synergism (L) Jandally Cayey 5paal) aia lagate 13l Jaey
-(Ibrahim & Sisay, 2011)

(Euctly, )5 (12 ¢lz) sedlaladd) Js¥) augal) & cisin LS
(Dlalaall dlle e (%10 <5) il e (Thutly, 1) 5 ¢l
Euc 2.5% aklaal) Ao (%61.67) Euc 10% dlsladll sy
sda Gl cwlally (Thu 2.5, 5, 10%) <dledls (%41.67)
Gsaasall oL (Ibrahim & Sisay, 2011) Gles dany e gt
e AU ALalSiall 530U (€S padinns o (S GasiallSsall Bl
prasall (L el clipy i ACae dalladd cue il
e (Thu+ly, Iz <Buc+, I2) 5 (12 ¢l) <lelaal) g G
Euc 10% dlaleall gy ccdlaleall dnlle e %10 :<ill
sle¢ (%45.00 35.00) (Euc 2.5, 5%) oilebadll e (%68.33)
-2alilly (Thu 2.5, 5, 10%) <Dalaal) ey ¢ il

«2.50) &N <3S 5 xie (Thu Euc) <Dleleall e (%10 565
b g B agdl) 8 W (3 Jsas) wlally (%10 5 <5
3SA vie (Thutly, 12 Eucty, 1) s (12 ¢l1) <Dlabad) pisall
cBlalaally Sy ciiall (Euc 5%+15) dlalaall dila) (%10)
Ll e g Caiall (Thu 2.5, 5%+ly, I <Euc 2.5, 5%+11)
(Armitage et al., 1994) b 4] Lo xe 138 385 . cDleledll
cmdall Gl Lgiag QA Clpda e Blad) Jow Ay v
Agmls ilialiine o bl (s )l Aleld Laplis 5
i ag Aaalal) 22K ALE LBl deliiigg Al e cilladies
LJadl) jasi e (EI-Sheikh, 2015) @il iy LS .dxydal
Gualally GBI Gjanll iy e dupdall Sl Gaed dll
Emamectin i «Spodoptera littoralis sl ()5 lual

sl e (853l Cansall (e iz fiSly S ¢ ,ud benzoate

il Gualall eall %100 (3o Carg cmalally GBI (ppaall
) claliied) ae Abesl) Sladl o ¢f <Al bl

Gl A3 Al sl Aaile B Gupda (pine g Legldliy 80 Gatelly sl gl Galitien il Adled 3 g

Lreblaall/UaUanl)
Table 3. Effict of using Eucalyptus and Thuja orientalis extracts and their mixture with two insecticides for the control of the
larvel stage of potato tuber moth.

Season 2 (AGN awgall Season 1 Js¥ awigal)

Ja gial) Ll g Sy Ja gial) Ll gaas Sy Concentration%

Means Spunta _ Binella Means Spunta Binella S A Treatment* *4lalaal)
35.00 f 40.00fg  30.00hi 41.67e 36.67 fg 46.67 de 25 Eucalyptus o silS 5
45.00 e 4333fg 46.67f 56.67cd 53.33cd 60.00 ¢ 5
68.33¢ 73.33d 63.33e 61.67c 53.33 cd 70.00 b 10
95.00ab 100.00 a 90.00 bc 96.67 ab 100.00 a 93.33a 25 Eucalyptus + I1 (s 5w Je + (u il o
96.67ab 96.67ab 96.67ab 95.00ab 93.33a 96.67 a 25 Eucalyptus + I2 &) @le 0 sindlS
98.34ab 100.00 a 96.67 ab 100.00a  100.00 a 100.00 a 5 Eucalyptus + 11 s e + (e sialS o
98.34ab 96.67ab 100.00a 98.34a 96.67 a 100.00 a 5 Eucalyptus + I2 &bl aile + (pu5ilS 5

100.00a 100.00a 100.00a 100.00a 100.00 a 100.00 a 10 Eucalyptus + 11 555 m e + (e sialS o
100.00a 100.00a 100.00a 100.00a 100.00 a 100.00 a 10 Eucalyptus + I2 &bl aile + (pu5ilS 5
25.00 ¢ 20.00 j 30.00 hi  30.00 f 30.00 gh 30.00 gh 2.5 Thuja SN adall
40.00ef 4333fy 36.67gh 45.00e 40.00 ef 50.00d 5
56.67 d 56.67 e 56.67e 51.67d 50.00d 53.33 cd 10
93.34b 100.00 a 86.67c 96.67ab 96.67a 96.67 a 25 Thuja + 11 SN e+ (ade
95.00ab 100.00 a 90.00 bc 96.67 ab 100.00 a 93.33a 25 Thuja + 12 il il + (mde
98.34ab 100.00 a 96.67ab 98.34a 100.00 a 96.67 a 5 Thuja + 11 SN X e+ (ale
95.00ab 100.00 a 90.00bc 98.34a 100.00 a 96.67 a 5 Thuja + |2 il il + (mde
100.00a 100.00a 100.00a 98.34a 100.00 a 96.67 a 10 Thuja + 11 SN X e+ (ale
100.00a 100.00a 100.00a 98.34a 96.67 a 100.00 a 10 Thuja + |2 il il + (mde
100.00a 100.00a 100.00a 99.17 a 98.33a 100.00 a I1 EATT R PRI
100.00a 100.00a 100.00a 100.00a 100.00 a 100.00 a P kil il
24.73 g 25.00 ij 24450 26.39f 26.11h 26.67 h Control Ll
79.27 80.71 77.83 80.43 79.58 81.27 Means Jous giall
5.144 7.533 6.431 9.053 LSDoo1 & sine 53
5.262 3.89 LSDoo1 (2 varieties) (Oliia) (s siea 38 Jil
5.6 7.0 CV%

901 Jcial (5 sine die [ SD sl Crony U gine Caliad Y aal gll 3 galall (pacia dgibitia i jali de giiall cillas gil)
Means within a column followed by the same letters are not significantly different at P=0.01.
* |1= Pesticide 1, 1,= Pesticide 2 (Table 1) (1 dsa) 3l wile ame 12 e =l 5w e 1 e =1 *
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(2018 ¢« yuai)

Legha ) cBlalaag (12 ¢ly) Gpasall Glalas Gpanigall 8 it
B S xe (Thutly, lo EBucHy, 1) gealdiud) ae
& (%96.67) Euc 2.5%+l; dlaladll clinuls (%10 <5 ¢2.50)
Aelaall Granssall 3 gy Ol L o i J5Y) anssal
sles (Euc 2.5, 5%) (yileleall e (%81.67 <93.33) Euc 10%
@lie Aleles Cund Gua aalally (Thu 2.5, 5, 10%) <Dlebedl)
@) shall Al %10 (ugindlSall  Joal Galinaally 43l
(2012 2xiag (5pmel) Loy 15,33 ) Jusil

((%55.82) dad S J5V) awsallfaalall dliee bl
iad ol 2alally Thu 2.5% blebee cilacl S asssall 8 SISy
alga€ Al Aslal) laliial gy ol Tl <5 321 .(%40.00)
.(Al-Dosary, 2007) dabiaall 4 yiall GV aa dadl<a

26.39 Sl Js¥) Cpawsall b aalal) bleles il

Thu 25% adlleall Lads cdad 3 (sl e %24.73

AR Ay 5 e 13 Gl L s e (%25.00 5 <30.00)

Tetranychus (sl (53 JeSiall alall ain Glialiiuall (o

ol () Bl (adall L) Galdied) sy ol 3 curticae Koch.

Aty (Sanll) Auaidiall €Il allerin) die dialing S ol
.(2001

Cutiall 3o Ae)) 3 ange 8 shind) jgh b COlalaal) Adlad
Laglalns cDabaay (12 ¢l1) Cpaual) Glalaa alasinl vie B gasg Sy
BN Sl ve (Thutly, 12 Buctly, o) Cpaldind) as
L Jg¥) augall 8 (Euc 10%) dleleall dila] ¢(%10 <5 2.50)
LB (e Gsi s aag (4 Jsan) Sl lelas 4y e
Al Il clle 4 claliid) il ) Wl @l
sall Lo sl iy chyall mall LAY QU S Layil

o)l sk e (e e Laglalai g 8 58l Gaadall 5 o siallS sall Vsl Galiiind) Jlesid 4 Jaa
Table 4. Effect of using Eucalyptus and Thuja orientalis alcoholic extracts and their mixture with two insecticides on the control
of the pupal stage.

Season 2 (LN aw gall

Season 1 Jo¥) e gall

Jau giall L g Sy Lo gial) L g 3y Concentration %

Means  Spunta  Binella Means  Spunta  Binella S A Treatment* *alalaall
53.34e 40009 66.67e 66.67e 6000e  73.33cd 25 Eucalyptus o silS 5
60.00d  4333g 7667d 76.67d 76.67bc  76.67 bc 5
8167b  7333d  90.00b  93.33b 9333a  93.33a 10

100.00a 100.00a 100.00a 100.00a 100.00a 100.00 a 25 Eucalyptus + I1 @S s5im due + (s sillS sy
98.34a  9667a 100.00a  96.67ab 100.00a  93.33a 2.5 Eucalyptus + I2 &) @l 0 iS5
100.00a 100.00a 100.00a 100.00a 100.00a  100.00 a 5 Eucalyptus + I1 G2 A m e+ e sindS 5
98.34a  96.67a 100.00a 100.00a 100.00a 100.00 a 5 Eucalyptus + I & ksl aile s sindlS 5
100.00a 100.00a 100.00a 100.00a 100.00a 100.00a 10 Eucalyptus + I1 G2 A ow e+ e sindS 5
100.00a 100.00a 100.00a 100.00a 100.00a 100.00a 10 Eucalyptus + I & ksl aila s sindlS 5
4000f  20.00i 60.00f  63.34e 66.67de 60.00e 25 Thuja (S Gabal)
60.00d 43339 7667d  73.34d 70.00cd 76.67 bc 5
70.00c  56.67f  83.33c  83.33c 8333b  8333b 10
100.00a 100.00a 100.00a 100.00a 100.00a  100.00 a 25 Thuja + Iy S5 )8 e+ paic
100.00a 100.00a 100.00a 100.00a 100.00a  100.00 a 25 Thuja + 12 &) qile + e
100.00a 100.00a 100.00a 100.00a 100.00a  100.00 a 5 Thuja + I1 SN e+ (ade
100.00a 100.00a 100.00a 100.00a 100.00a 100.00 a 5 Thuja + I2 &kl aila + (i
100.00a 100.00a 100.00a 100.00a 100.00a 100.00 a 10 Thuja + I1 SN e+ (ade
100.00a 100.00a 100.00a 100.00a 100.00a 100.00 a 10 Thuja + I2 &kl aila + (aie
100.00a 100.00a 100.00a 100.00a 100.00a  100.00 a 1 Su 5w dna
100.00a 100.00a 100.00a 100.00a 100.00a 100.00 a I2 &l il
4000f  3667h 43339 55.82f 60.00e  5055f Control 2Ll
85.79 81.27 90.32 90.91 90.95 90.82 Means Lo siall
4.413 6.451 5.034 7.597 LSDo.o: & sine (33
4.444 6.259 LSDoor (2 varieties)  (Oliia) 5 sine (58 Jil
45 4.8 CV%

901 Jeial (5 sine die [ SD sl Cruony U gine Caliad V aal gl 3 galall (e dglitia Cijalide gridl cillaw gidl
Means within a column followed by the same letter are not significantly different at P=0.01.

* |1= Pesticide 1, l2= Pesticide 2 (Table 1)
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Aial) s
lall/alay) sad hausgie ab cul€ — clall/dlay) sud haugia
Sy Cainall & dalig JgV) avsall 8 lgie el B assall b
i Lo galull o Sy e il amy Aol Gl de g culan ol 4y
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Figure 1. Effect of using Eucalyptus and Thuja orientalis alcoholic extracts and their mixture with two insecticides in reducing

egg hatchability%.
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Table 5. Effect of using Eucalyptus and Thuja orientalis alcoholi
infestation severity of the potato yuber moth.

Lraaladi/Ualayl
¢ extracts and their mixture with two insecticides on mean

Season 2 (AU aw gal) Season 1 Js¥) amigall

bgiall W Sy Ja giall Ll gaas Sl Concentration %

Means  Spunta Binella Means Spunta  Binella S A Treatment* *dlalaal)
0.477 fg  0.600 ijkmnp 0.353 jkmnp 0.370c  0.200de  0.540 cde 5 Eucalyptus osiullS o
0.185g 0.240mnp  0.130np 0.260c 0.000e 0.520 cde 10
0912de 0.563ijkmnp 1.260fgh  0.347c  0.253de  0.440 cde 5 Eucalyptus + 1 g5 8w dne + ou iS5
0.407fg 0.133np 0.680 hijkmn 0.327c¢  0.463 cde 0.190de 5 Eucalyptus + Iz &3l aile +0u 5208 5
0.835de 0.000p 1.670 def 0.235¢  0.280cde 0.190de 10 Eucalyptus + l1 s 8w e + e siulS o
0.629 ef 0.290 kmnp  0.967 hi 0.547 abc 0.823bcd 0.270 de 10 Eucalyptus + |2 & Skl aile e ginllS 5
1.105d  0.397 ijkmnp 1.813 def 0.955ab 0.477 cde 1.433ab 5 Thuja S (atal)
1.787 abc 1.997 cde 1.577 efg 0.789 abc 0.487 cde 1.090 abc 10
1.832ab 0.323kmnp 3.340a 0.525bc 0.407 cde 0.643 bcde 5 Thuja + I1 SR A m e + ade
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0.895de 0.973 ghi 0.817 hijkm 0.388c  0.493 cde 0.283 cde I, &3kl il
1452¢ 1.273fgh 1.630 ef 0.734 abc 0.567 cde 0.900 bed Control 2a L)
1.114 0.703 1.525 0.552 0.524 0.579 Means Lass gial)
0.3375 0.6098 0.5642 0.8141 LSDoo1 S s (50 Al

0.7257 0.5517 LSDo.o1 (2 varieties) (i) (s sine (38 il
12.7 8.9 CV%
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Means within a column followed by the same letters are not significantly d
* |1= Pesticide 1, I2= Pesticide 2 (Table 1).
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ifferent at P=0.01.
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Table 6. Effect of using Eucalyptus and Thuja orientalis alcoholic extracts and their mixture with two insecticides on the mean

number of tunnels/tuber caused by the potato tuber moth.

Season 2 (Al aw gal)

Season 1 Jg¥) amigall

Ja giall Ll gans Sl Ja gial) Ui gans Concentration %

Mean Spunta Binella Means Spunta Binella %o S Al Treatment* *dlalaal)
0.879 ij 0.380 kmnp 1.377 ijkmn 0.090 cd 0.043 de 0.127 cde 5 Eucalyptus oo 5lS 50
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Means within a column followed by the same letters are not significantly different at P=0.01 based on the LSD test.

* |1= Pesticide 1, l2= Pesticide 2 (Table 1).
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Abstract
Nahal, M.K. and B.J. Afram. 2020. Evaluation of the efficiency of using Eucalyptus and Thuja orientalis alcoholic extracts
and their mixture with two insecticides for the control of the immature stages of potato tuber moth on Spunta and Benilla
potato varieties. Arab Journal of Plant Protection, 38(1): 49-58.

Characterized by their availability in the local environment, low cost and being friendly to the environment, this study aimed to evaluate
the effect of Eucalyptus spp. and Thuja orientalis L. alcoholic extracts on the control of potato tuber moth (Phthorimaea operculella Zeller.)
under laboratory and field conditions in Afrin region, northwestern Aleppo Governorate, Syria, and the effect of mixing such extracts with two
insecticides (SumiAlfa 5% EC, Imatox) for the control of the moth. In the laboratory, there were no significant differences between the two
insecticides (alone), as well as between the two studied potato varieties Benilla and Spunta (as general mean for all treatments). The two
pesticides and their interaction with Eucalyptus and Thuja extracts were superior for all traits evaluated. Best laboratory results on the moth
larval stage control were obtained by using 10% Eucalyptus extract concentration combined with the two insecticides and gave 61.67 and
68.33% effectiveness, in the two growing seasons, respectively. Similarly, high effectiveness with the same treatment was obtained for the
control of the moth pupal stage and reached 93.33 and 81.67%, in the two seasons, respectively. Furthermore, the Eucalyptus 10% and Thuja
10% extracts gave highest reduction in moth's egg hatching rate in both seasons. In field experiments, the Eucalyptus 10% extract gave the
best result in controlling the moth immature stages, and consequently is recommended for use in IPM programs for the potato tuber moth.
Keywords: Eucalyptus, Thuja orientalis extracts, two pesticides, two varieties, potato tuber moth, efficiency.

Corresponding author: Mohamed Kojah Nahal, Department of Plant Protection, Faculty of Agriculture, Aleppo University, Syria,
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