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Abstact
Keywords Potato tuber moth, Phthorimaea operculella is a serious insect pest of potato that infects
Adult emergency, its host plants in fields and stored conditions. In this study the biological activity of n-
Biological effects, Life X . .
span, Plant extract, Solvent hexane, dichloromethane and acetone extracts of Ageratum houstonianum, Xanthium

strumarium were evaluated against larvae of PTM. Insects reared on potato tubers in
controlled condition. Maceration method was used for extraction. Fumigant and oral
toxicity of extracts studied according to standard bioassay methods. In addition, effects of
three sublethal concentrations including LCz, LCso and LCg on some biological
parameters such as larval life span and adult’s emergence were studied. The results
revealed that, all extracts of X. strumarium did not affect first instar larva of potato tuber
moth by fumigant application. However, A. houstonianum dichloromethane and hexane

Received: 16 February 2025 extracts with LCsg values of 0.546 and 0.236 mg/l air showed the lowest and highest

Revised: 27 April 2025 fumigant toxicity against PTM 1% larval instars respectively. About oral toxicity, the
Accepted: 11 May 2025 results showed that dichloromethane and acetone extracts of X. strumarium with LCso

values of 96.98 and 14.30 mg/l have the least and most toxicity against 1% larval instars of
Available online: 19 July PTM respectively. The hexane and dichloromethanolic extracts of A. houstonianum with
2025 LCso values of 13.24 and 27.01 mg/I respectively showed the most and least oral toxicity

against first larval instars of PTM. The life span of PTM larvae statistically was not
affected by extracts. However, about adult’s emergence the results were different and in
the application of LCgo and LCso concentrations of A. houstonianum only 6.67 and 33.33%
adult emergence recorded. Application of LCgy concentration of X. strumarium extracts
reduced adult emergence by 74-87% in comparing with controls. Acording to acute and
chronic toxicity of extracts it is possible to use them in management of PTM with
compelimentary studies and formulation of extracts.
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Figure 1. Damage symptoms of PTM larvae on different organs of potato. A) leaves, B) potato tubers in the early stages,

C) final infestation (Original picture).
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Table 1. Concentrations of plant extacts used for evaluating their effects on potato tuber moth adults” emergence and

larval life span.

Extracts (Solvent used for dilution) LCa0 (mg/l) LCso (mg/l) L Cso (mg/l)
Hexane, A. houstonianum (Hexane) 8.77 13.24 19.99
Dichloromethane, A. houstonianum (Acetone) 14.07 27.01 51.83
Acetone, A. houstonianum (Acetone) 15.13 32.99 71.91
Hexane, X. strumarium (Acetone) 31.81 54.66 93.90
Dichloromethane, X. strumarium (Acetone) 76.49 96.98 122.94
Acetone, X. strumarium (Acetone) 7.58 14.30 26.98
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Figure 2. Different stages of investigating the effect of plant extracts on the life span of the potato beetle. A) Potato tubers
impregnated with different concentrations of extracts, B) Different concentrations of extracts, C) Bioassay containers.
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Table 2. Fumigant toxicity of Ageratum houstonianum extracts on one-day old larvae of potato tuber moth.

Acetone extract

Dichloromethane extract

Hexane extract

E:n?g/(l:;antratlon Mortality’. (Cnc]);/tl:;antratlon Mortality?. (Cng)g;l:;antratlon Mortality’.
1 82.14+4.3 2 86.67 + 3.3 1.33 96.43+ 3.7
0.5 67.86+5.2 1 63.33+2.1 0.67 87.57+6.7
0.25 60.71+3.2 0.5 46.67 £ 3.3 0.33 57.14+15
0.13 3214+ 34 0.25 30.00+ 3.8 0.17 32.14+5.2
0.06 20.00+2.1 0.13 13.33+3.3 0.08 7.14+35
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Table 3. Probit analysis of fumigant toxicity of Ageratum hostonianum extracts on one-day old larvae of potato tuber

moth.
LCao (mg/l) LCso (mg/l) LC1o (mg/l)
Extracts Slope£SE ¥* (Fiducial limits) (Fiducial limits) (Fiducial limits)
0.942 0.284 0.085
ns
Hexane 246+039 427 (0.678 — 1.630) (0.214-0364)  (0.043—0.126)
. 2,931 0.546 0.102
ns
Dichloromethane  1.76+0.20 3.7 (1.787 - 7.202) (0.405-0.747)  (0.044—0.163)
Acetone 1604030  7.66" 1497 0.236 0.037

(0.860 — 4.544)

(0.160 — 0.334)

(0.011 — 0.068)

ns: Non significant in 5% probability
S e g S Olee S p e S e VIO 5 VO YO
(F Jgoz) 090 2o, 0 YH/AY g VPIFY NY/- ¥
-85 ojlac L Csp polie & azgi b Jgo> 4 axzle b
2 S e AFIAA Joles LCsp L X. strumarium  glieg, IS
L X, strumarium  Sgiwl o lac 5 o (p 505 slylo yid
oo et SHIS 2 05 s VI Joleo LCso
ojlac ilise (dejm i 0jg; So slag)Y (515
ol syt (F9iiS 1 55 L amlie 10 5] J5 IS
(id g p S e OF/FF Llas 10 VYYD Joles LCo0) ols
SIS S 5 oS ran Jlies S50 e las (izmen
i S Jsl o gy dde 395 L analie o (6 i
(i p S ke PAAA Ll 5o YV/Y Joles LCos0) cisls
Joles LCso b S0 oo 59 oS 355 il o)lae

o ot 512y, Y (55, (AL sloo,las (Slapdsi ] sy
)
ol 95 ;o slao lac Galize slacdale a5 sl lis s
i S 039 S slog)Y (59, (D)l e Sl
A Sgl g GleglSeo ( SliRe slaolas o aiil oo
FEIFN o £2IFY YO YL slacdale js o5 54y houstonianum
APIPY o s gy ¥ )3 oo 5 S e Oliee i 2 o5 e
S VEIFV ARY b clacdile 1o g aoys AY/SY o AV/D
i og,¥ 3 e 5 Sy olin i) g )5 sV FIFY
(S50 slbo Las 5 s sanlic as s YE/+ 5 5 YO VYT
YU gleclale o Xostrumarium  ggewl 5 Slbes IS g
bog,¥ 15 s 5 S Oliwe i e S hea Tr g VYO N2
ol cbabale 5 5 oo, AV 5 YANY AFIFA o say
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Table 4. Oral toxicity of Ageratum houstonianum and Xanthium strumarium different extracts on one-day old larvae of

potato tuber moth.

Acetone extract

Dichloromethane extract

Hexane extract

U
gT Concentration Mortality + Concentration Mortality + Concentration Mortality +
- (mg/l) SE% (mg/l) SE% (mg/l) SE%
- 66.67 82.61+4.2 66.67 875072 25 96.67 £ 4.2
§ 50 60.87 £11.1 50 79.17+4.2 18.75 80.00 £8.3
S » 33.33 5217+7.3 33.33 58.33+4.8 16.67 60.00 £ 5.4
=) 25 3478 £4.2 25 50.00+7.4 14.06 36.67+2.3
5 16.67 26.06 £ 2.4 16.67 25.00£6.5 8.33 1333+15
o 30 8750+ 7.2 125 79.17 4.2 100 86.96 £ 4.1
= 20 62.50+7.2 110 70.38 4.2 75 65.22 £7.2
5 x 15 49.00+3.2 97.5 50.00 £3.2 50 39.13+1.9
g' 10 333342 85 33.33+42 375 30.43+4.2
7.5 20.83+4.2 75 16.67 £4.2 25 13.04+24

(S s S 059, S slag Y 355 5 60l S5 sleejlas glacdale 5)lsS 58U Cangn a5 B Jede
Table 5. Probit analysis for oral toxicity of the concentrations of Ageratum hostonianum and Xanthium strumarium on

one-day old larvae of potato tuber moth.

3 LCaio (mg/l) LCso (mg/l) LCq0 (mMg/l)

3 Solvent Slope+SE x (Fiducial limits)  (Fiducial limits)  (Fiducial limits)

> H* 470 £0.88 12.71™ 7.75 13.25 24.80

3 (4.45 — 8.89) (11.26 — 14.97) (20.88 — 34.43)

@ D 2.97 £0.62 31.93™ 1.14 27.1 72.87

S (4.33 — 14.56) (20.86 — 32.63) (54.70 — 134.25)

2 A 2.49+£0.41 3.41™ 1.7 33 108.6

3 (2.96 — 15.76) (24.96 — 42.35) (70.98 — 337.92)
H 3.58+0.71 5.59m 23.98 54.66 124.6

< (13.64 — 31.49) (45.48 — 65.75) (94.75 — 219.78)

é D 8.17£1.65 3.17m™ 66.46 69.98 139.18

5 (52.47 — 76.05) (90.05 — 104.41) (123.72 — 179.04)

= A 3.50+£0.61 5.48™ 5.44 14.30 37.60

3 (2.76 — 7.47) (11.71 - 17.42) (27.49 — 73.30)

oy pogas ;o (Jg b 59, P B 5, 50,90 Jsb il
YL lacdale § o Sglise jlon azel oS Dyl 550l
390 Ao )0 10 (gl e ralS cely s 0550 oo, lac
-89S 5 SIS ojlas o pgatm g ol b5 olis
(LCs0 g LCr0) pso 5 Jsl wdale g0 y0 ol J5  Slieg, IS
o oanlive JolS Sl i joels 0o )d YYIPY 5 PPV (o ey
b wey VP Y (5 B9 ool ol wdale
D oS Hlws dald b awglie jo aS wols lis JolS Ol i

Job 5 S Stz j50 B i 59 (AL sloolac Sl
(oo Ao (slog,Y S o)50
250 B Sl p 9550 laoslas Gl glacdale
@by 090 Job 5Nk g S Dliis el woys
Silos 5 ot jalls WIS Sl i slas b sanlie OS]
00 03,51 ¥ Jgdz 5 itz slao lac 15 (s, 0,50 Job
cdale aw o (g slog¥ (g0l 050 Jobo el
soll glaslens b Slair BBl oo lac plod 1o (c) 2 950
cely (LCap weal) (sl U5 IS ojlac Lis bl
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Table 6. Effects of Ageratum houstonianum and Xanthium strumarium extracts on larval life span and adults

emergence.
Concentrations
Plant  Solvent LCx LCso LCso Control Control*
m AH. Hexane 24.8+1.79 258 +1.17 26.00 £2.97 20.95+2.17 20.58 +1.97
gL Xs 19.53 +3.53 19.33+2.67 19.00+£3.75 20.87 £4.52 21.32+1.19
= 5 AH. Dichloromethane 21.11+2.89 21.50+£5.29 21.00+4.23 20.93 £ 2.36 2091 +4.27
= Xs 20.89 +4.48 21.83+4.44 2150+6.17 21.30+2.84 21.16+6.42
S & AH Acetone 20.86 +2.19 21.11+6.48 21.83+4.17 20.33+3.98 19.59 +4.61
X.S. 21.00+0.77 21.22+491 21.33+0.33 21.72 +3.96 21.52+0.39
AH. Hexane 66.67 +4.3 33.30+1.6 6.67 +1.52 93.33+9.8 86.67 +7.6
3 > X.S. 53.34+6.8 46.67 £5.4 26.67+£2.2 93.33 £5.06 82.00+2.3
3 g =% AH. Dichloromethane 46.67 £5.24 33.33+4.23 6.67 +1.35 80.00 +4.68 73.33+£8.62
< 25 XS 46.67 £5.24 26.67+4.26 13.33+4.18 80.00+2.3 80.00£2.3
3 AH. Acetone 60.00 +4.25 46.67+£6.32 26.67 +7.26 93.33 £4.06 80.00 +2.3
X.S. 66.67 + 8.44 46.67+725 19.20+2.67 93.33+3.1 93.33+9.28
Sitophilus 4 Callosobruchus maculatus (Fabricius) Co

039y yYgo Sgiwl olac I i, zeamais (Motschulsky)
2LS leojlac ssw Ol 5 Sal Gldllas s o cl
a5 Oygo Sldllhae mls Js wles,S 515 1) @l
o oy DI baolas o305 Joud BB ol 31 5l Sl
FelS YO Sewl o)las gumai SISl gwypn SO0 el
Sitophilus oryzae (,lsl cdl g0, calise sloo,s
S > bl g ool ow, » Tribolium castaneum 4 Linnaeus,
e 53 ooy e Gl L e Sl L)
Eor% 5l o ey Sde (SaiS ki 5 0 60518
, (Kathirvelu & Raja 2015) wo,5 3,155 wlioks]
alisen slaciond o o las w5 Ol 5 6,5 aslllas
o &bl cél > ade Manihot esculenta Crantz oLS
oylas 3L ols las b (Cheruvan & Ragesh 2018) o
3l 5l 52 4 Cons lalS calisie slaciend 5l oud 4
5 boad 5l oad ags sboo,lac 1) 136 o iy Sg gliie
FoS) Sl pley ey 5 cubls HeSde oLS o3l s S
s i) o 5l eald pwyp Slis des (Cele SO
LS o las sas Sl las sad o Ll ligiss
235 o5 (eizmen g ojlas gliul ) o i a5 sl
Gekies 455 850 5105 LT (slaulul i ol
RO PEER SRR JUTTEN
Slalllas (o) 2 3590 sloolas (25165 Sl o9 o
Eyoime 53 5 Sawl 485 D90 (iejicn d e (gounke
g, wodel cawdy LCso polie 4y axgi b ) oo Hhas 4
2 ojlac 4 s Vb Coslur i 2 Jol (e
aS Gladdlas o .0 Ko Cliass mls jo g yol> G

O Sgy¥ paddlas 5550 (lalS slaojlas (Sarss ol jI
Fslaojlas )3 (30 Ojg0h dx (i S il
olS 93 o aliie glaojlas )3 ()15 O jgod 4z 5
SR we)d b imes g az g B Gy 9 Rl S
o5 69,Y adgl Jolie )0 a5 cejen v S5 Ol i
Jolss e il 3 bolas dilive sledile 36
81 PRLsT JymS o oS ol elas VU il
D)1 (S s S oo 5l
Sl b 2l plpea alS Glagulel Wiz a
48,5 )18 aalllas 5590 alidee @lio ;5 (S90S 590 9 (G
a5 (BLS slaojlas (SoauS j50 5 (e Ol Sl Jy co
el Gl Syt S5 a6 36 5 S
» ol iz ojlas SauS e b ol eal 38
as ols lid mlis ¢ s, Tribolium castaneum (Herbst)
B 5B 5l 2l T (SanS e 51 plalS ples ol o)las
Padin et al. ) ailo o bojlac ;o d9>50 slacalio
5 =5 S Allium sativum L. e 0 las puzxen (2013
(Mobli et al. 2013) sls ;lis ol yod 5 (SS90
Syzygium aromaticum oL5 Jli%e ojlac LW Caew
Cowl 0o 5,155 5.5 Pediculus humanus Linnaeus . (L.)
sojlac s> 2 Lol v, o (Bagavan et al. 2011)
Sxl 5ol oo las Jg clilad o0 oo 395 oL
Galisen glaolac g ols lis Jgud LB biews o505 &l
o s ol sl plie L omws il
oS Sl35e o lac 4 0345 alie Théophile et al. (2022)
s Wl <él g ade Plectranthus glandulosus Hook.
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