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ABSTRACT

Fresh fruits of Bushman’s Poison, Winter sweet, Acokanthera spectabilis, Apocynaceae shrub, a common species
in Egypt were washed and divided to seven fractiony using different sclvent systems. These fractions were evaluated for their
mosquitocidal effects against Culex pipiens 4 larval instar. They showed different larval lethal effects and inhibition of both
pupation and adult emergence. Fraction I (extracted with aquecus acetone) was the most effective with complete death of the
treated larvae at 500ug/mi after 48 hours with LC's; values of 53.8 and 26.5ug/ml after 24 tnd 48 hours, respectively. It
exhibited complete suppressing the alive larvae pupation and the adult emergence at 200 and 100 ug/ml, successively.
Further chromatographic separation of the most active fraction on Silica gel lead to eight subfractions. Subfractions 2 and 4
were more taxic with complete killing of the treated larval papulation: at 500 and 10 pg/ml. Their LCs, values were 54 and
22.5 ugsmi compared with <10 and <10 ug/mi after 4 and 5 days exposure, respectively. Their LTs; values were 5.41, 4.74
and 3.73 compared with 1.93, 1.18 and < 1.0 days at 10, 50 and 100 pg/ml. At 50 pg/mi, subfraction 2 reduced pupation o
11.1%, while subfraction 4 completely suppressed it with complete stop of adult emergence. Both subfractions harshly
suppressed the treated eggs hatchability. Subfraction 4 gppeared fo be the most effective on larval mortality, pupation and

adult emergence. lts GC-MS analysis proved it as a cardenolide glycosides rich component.
Keywards: Acokanthera spectabilis, Culex pipiens , Insecticide, Extraction

INTRODUCTION

house mosquito Culex pipiens E. (Diptera:
Culicidae} is one of the most harmful insects
affecting humans and fartn animals, transferring several
pathogens as Cache-Valley (CV) and West Nile Virus
that cause infertility and congenital malformations in
ruminants (Edwards et «@f, 1998 and (Smartf and
Erickson, 2008)). This insect showed great resistamce to
the used synthetic insecticides by generating resistance
genes (Raymond et @/, 2001) or producing high esterases
levels (Dary er al., 1990). It also appeared to be sensitive
to several plant species. Myrrh (oleo-gum-resin) obtained
from the stem of Commiphora molmol proved fo have
insecticidal activity affecting fat, rmscles, gut and
nervous tissues of the larvae (Massoud and Labib, 2000).
Methanolic extracts of aerial parts of the medicinal plant
Argel, Solenostennma argel (Del) Hayne, incorporated
into rearing media of Culex pipiens L. reduced
oviposition, hatchability and larval viability (Al-Doghairi
et al., 2004). Cetin et af. (2006) reported high larvicidal
activity of Teucrium divaricatum Sicber, Mentha
longifolia (L.) Huds., M pulegium 1.., Melissa officinalis
L. and Sakia sclarea L. oils more than temephos in 24 h
exposure tests. Zhu et of. (2006} added that ails of tyme,
catnip, amyris, eucalyptus, and cinnamon revealed
larvicidal activity besides repellent effect on this pest.
Several plant species extracts killed and altered
developmental periods, pupation rates and adul
emergences of this insect (Khater and Shalaby, 2008).
Several pure active potential sources of larvicidal
substances against mosquito were isolated as beta-
thujaplicin from Chamaecyparis obtusa leaves (Jang
et al, 2005), T-hydroxycoumarin from Stellera
chamagjasme root powder (Xiaorong and Taiping, 2008)
and pure synthetic natural naphthoquinones (alkannin,
shikonin, and shikalkin} and three acetylated derivatives

of shikonin (Michaelakis er al., 2009). Amonyg the plant
families, Apocynaceae is a large family of considerable
economic and medicinal importance. Acokanthera
oppositifolia Lam is attractive of white flowers and red
berries. Its latex, fiuit and decoctions of wood were
widely used as arrow poisoning (Van Wyk et al., 2002).
Poisoning of animals by this plant is surprisingly rare
(Kellerman et af., 1988). The antiviral activities of the
80% methanolic extracts of 4. schimperi and A
oppositifolia  against coxsackievis B3 (CVB3),
influenza A virus and herpes simplex virus typel Kupka
(HSV-1) were exhibited (Adedapo et of., 2008). Severat
parts of 4. schimperi are used for the treatment of scabies,
leprosy, Tinea capitis, wound, eczetua, acne, warts,
rheumatic pain and elephantiasis (Gelabun, 1989). Iis
hydroalcoholic extracts showed antimicrobial activity
against different strains of bacteria and fungi.

This study aimed to shxly the insecticidai
potency of Acokanthera spectabilis fruits constituents as
a common species in Egypt agamst Culex pipiens 4"
Tarval instar regarding the insecticidally active constituent
as an alternative of synthetic insecticides avoiding their
resistance and enviropmental hazardons..

MATERIALS AND METHODS
I- Extraction and separation of plant sample:

Fresh froits (1100 gm) of A. spectabilis,
Apocynaceae were collected from the campus of
Faculty of Agriculture, Alexandria University. The
collected sample was washed from dust and freshly
blended with acetone (1.0 L) two times for a month in
the dark at room temperature. The acetone exiract was
filtered m a light green solution that was concentrated
at < 60 °C under reduced pressure. Some solid
materials which appeared under freezing were filtered
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and dried over phosphorus peptoxide (P;0;) to fraction
1 (4.015 gm of brown powder). The resuited filtrate
was farther concentrated to (.25 L and its solid
contents were determined to be 40.2 gm (fraction IT).
The plant sample was further re-extracted respectively
with 1.7 L. of the mixture (Hydrochloric acid: glacial

acetic acid: water) (1:1:15 in volume) for 15 days four
times with methanol (1.0 L.). The acidic exiract was
filtered to creamy latex, which was washed from acids
and dried to fraction HI (0.870 gm) of crystalline
powder. The acidic filtrate was discoloured by passing
through a charcoal column.

1.1 Kg (Fresh fruits)
Blending
Acetone (1.0 L x 2) /room temp./4 weeks
Filtration
Filtrate (2.0 L) Plant residues
Light green soln ' |
(HCY: GAA: H.0), 1.7 L.
Vacutim evap / < 60 °C Room temp., 15 days, in dark
" Freczing (3 days ; [ |
Brown ppt Filtrate (1.0 L) Yeliowish brown Ext. Plant debris
I
- Vacuum evap/ < 80°C MeOH (4 (1.0 L., 10 days)
_ __ Froczing /3 days |
Brown precipitate Filtrate Fr. T [ l
R . (0251,402¢ Plant Tissues MeOH Ext
125 grit
v A creamy Latix Acidic Yellow Filt, Conc. & Filtration
Browr powder | |
Fr.1(4.015 gm) Washing, Drying Charcoal Couturom 7“‘_“"‘1'
! , Ppt (6.5 grin)
Oft-white powder, 0.87 gm | Fr. VI
Colorless Acidic soln Adsorbed materllals
l ' } MeOH: (Me),CO: H,0O
4 (4:1: 0.5)
White Cryst. Ppt ]
Washing and Drying Acidic cleXr soln \j
1 Filt. (7.102 gm)
Fr. 1V, 0.56 gm NaHCO;and Drying _ fr. v
EtOH: McOH: CHCl, =]
Soluble (recovered in MeOH) Insoluble
Fr.V,2.472 gm (inorgaiiic salts)
Fraction I
Silica gel column chromatography.
Separation into eight sub-fractiong
}:1 I-2 13 I I{S iﬁ 1£’ Ig

Fig. (1): Extraction and Isolation of 4. spectabilis fruits constituents
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Fraction IV (0.56 gm, white crystals) was
separated from the resulted cleaned filtrate that was
neutralized with sodivm bicarbonate and re-extracted
with a mixture of {ethanol, methanol and chloroform
in & volume ratio of (1:1:1). The organic Iayer was
evaporated and the sofuble residue was recovered in
methanol as fraction V (2.472 gm), while the inscluble
materials were assumed to be inorganic salts.
Regarding the resulted brownish yellow methanol
extract, it was concentrated under vacyum to a brown
precipitate, which was dried over P,Os fo fraction V1
(6.59 gm). The remained filtrate’s content was
determined and recovered in water as fraction VII
(7.102 gm). In general, the obtained acetome, acidic
and methanol extracts were 44215, 3.90 and 13.692
gm with 4.02%, 0.355% and 1.245% of the un-
extracted fresh sample, respectively. The most active
fraction (I) was further separated on Silica gel 60-120
mesh, (50 cm *[.0 cm id) column chromatography
{CC). The columnn was constracted in ethanol. Two
grams of the sample were applied in 25 mi of 70%
aqueous acetone. Elution was successively carried out
with 1:1 velume mixture of benzene and pefroleum
ether 44-60 and chloroform (100 mt of each), followed
by 40% (125 mi) and 70% (115 ml) of methanol in
chloroform. The column was rinsed with 70 %
aqueous acetone (200 ml). Seven resulted sub-
fractions were collected. Sub-fraction 1 (turbid, 56 mi,
0.1gm); 2 (bright green, 40 ml, 1.07 gm); 3 (colorless,
80 ml, 0.03 gm); 4 (light green, 90 ml, 0.27 gm); 5
(bright green, 100 ml, 0.30 gm); 6 (yellow, 150 ml,
0.10 gm); 7 (yeilow, 150 ml, 0.08 gm). The column
was destructed in a warm equivalent velume of
chloroform-methanol-acetone mixture and filtered.
The filtrate was considered as sub-fraction 8 (0.05
gm). Separated fractions were concentrated under
reduced pressure at < 50 °C. The total recovered
amount was 1.90 gm with 95 % recovery. Extraction
process is summarized in Figare (1).

H- GC-MS analysis

GC-EIMS analysis of the most active sub-
fraction was performed on a GCMS-QP 2010, GC
Hewlett-Packard HP 6890A, Column HPS5 (coated
with 5% diphenyl/ 95% dimethyl-poly-siloxane (30 m
%0.25um film thickness x 0.32mm i.d.) was used as
the stationary phase. Helium served as mobile phase
with a constant pressure of 187.1 kPai. Direct injection
of the sample in acetone (1l of the standard solution,
concentration 0.5 mg/ml) was performed in a splifless
mode with an inlet temperature of 220 °C. Column
Oven Temp.: 80.0 °C. Column Flow: 3.00 mVmin
with linear velocity: 63.8 cm/sec, The applied oven
temperature progtam included an initial for 1 min
at 80 °C; temperature shifted up to 250 °C with 10
°C/min, foliowed by 70 min at 250 °C. Mass
conditions continued to 88 min with m/z range of
45.00- 950.00.
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HI- Insecticidal activity:

The tested mosquito larvae were firstly
collected from a water bond in Abbis area, Alexandria
Governorate, Egypt since August, 2001. The obtained
farvae were reared under faboratory conditions of 27 =+
1.0°C and 70 + 5% R.H. with (14:10 L:D). The WHO
standard test method for mosquito larvae (WHO, 2001
Protocol) was used to test the insecticidal activities of
the obtained 4. spectabilis extracts against the 4"
instar larvae of mosquito (Culex pipiens L.) at the
concentrations of 10, 50, 100, 200, 500, and 1000
pg/ml. Thirty larvaec were used in each replicate and
three replicates were considered as onme treatment.
Control was concurrently conducted under the same
conditions. Subfractions 1-7 (originated from fraction
) were tested at 10, 50, 100, 200 and 500 pg/ml at ca
20+2.0°C. The larval lethality was determined daily
for 7 days and the effect of time was measured.
Mortality percents were determined (Topps and Wain,
1957). LCsp (Lethal concentration which caused 50%
mortality) and LTs, (Lethal time which caused 50%
mortality) were also calcolated (Fimney, 1971).
Inhibition of pupation and adulf emergence were also
studied. Pupation and adult emergence percentages
were calculated from the alive larval numbers by the
end of exposure time. The two active subfractions
were tested for their ovicidal effects against the
hatchability. Three sets of eggs (53 + 8) were used for
cach ftreatment and subjected to the tested
concenirations series {1, 2, 10, 20, 40 and 50 pg/mi).
The newly emerged larvae were counted and their
mortality percentages were calculated at different
exposure times in comparison to control,

RESULTS AND DISCUSSION

I- Insecticidal effects:
A~ Preliminary screening:

As presented in Table (1), the separated
fractions affected the treated larval population
differently as fractions separated from the acidic
extract exhibited weak effects. Fraction 11 caused 2.2-
12.2 % and 12.2-34.4% of larval mortality afler 24
and 48 hours, respectively. it exhibited no inhibition
on pupation and decreased the adult emergence to 90%
of control. Fraction IV was nearly similar in its mortal
effect reducing both the pupation and adult emergence
percents systematically with the tested concentration.
Fraction V exhibited only slight inhibition in adult
emergence. Fractions VI and VII (methanol originated
fractions) differed in their effects as the first exhibited
11.1 and 22.2% mortality after 24 and 48 hours and
lowering the adult emergence only to 91.7 of contro}
with no effect on the pupation of the treated larvae.
Fraction VII showed high lethal effect of 52.2 and 70.0
% after 24 and 48 hours with LCs, values of 777.5 and
232.3pg/ml. It decreased the pupation of the treated
larvae to 60% with complete transformation to the
adult stage of the produced pupae. Fractions of the
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aqueous acetone extract were more effective. Fraction
It exhibited lcthal effect arranged systematically with
the tested concentration with LCs, values of 445.4 and
135.3ug/ml, respectively after 24 and 48 hours. It
diminished pupation and adult emergence to 59.1 and
11.57 % of the control. Fraction I was the most
effective among the tested fractions with complete
death of the treated population at 500pg/ml after 48
hours with LCs; values of 53.8 and 26.5pug/ml after 24
and 48 hours, respectively. H also completely
prevented the pupation and the adult emergence at 200
and 100pg/ml with effective concentrations which
inhibited 50% of both populations 54.9 and 18.8

pg/ml, respectively

B- Effect of the active fraction cobstituents
(subfractions):

As presented in Tables (2a & b), subfractions
originated from the active fraction (I) caused their
larval mortality in both concentration and exposure
time. Subfractions 5, 6 and 7 were less effective with
mortality percents ranged from 0 0 < 50% at
concentrations wup to 500pug/ml. Meanwhile,
subftaction 6 showed low effect till seven days
exposure with 471 pg/m! LCy value and 5.84 days
LTs, value at 500 pg/ml Subfractions 5 and 7 gave
LCyy values of 466 and 297 m consparison to 300 and
215 pg/m! after six and seven days exposure with LT s,
values of 5.03 and 4.75 exposure days at 500 pg/mi,
respeciively, Subfractions 1 and 3 appeared to be more
toxic against the treated larvac showing systematic
lethal effect. Mortality was affected with time of
exposure in case of subfraction 1 more than
subfraction 3 as their LCs, values were 430, 131, 49
and 23.8 ppg/ml in comparison to 290, 190, 119 and 76
pg/ml after four, five, six and seven days exposure
with LTs, values of 6.17, 428 and 2.34 comparing
with 5.66, 4.80 and 3.61 days at 100, 200 and 500
pg/ml, respectively. Subfraction 8 exceeded the
mentioned subfractions in its effect with mortality
percents ranging from 5.9 to 88.1% exhibiting LCs,
values of 190, 39, 23 and 15 pg/ml, after four, five, six
and seven days exposure and with LTsp (values of)
5.81, 3.92, 3.38 and 2.83 days at 50, 100, 200 and 500
ug/ml, respectively. Subfractions 2 and 4 proved to be
more toxic with complete killing of the treatsd
population at 500 and 10 ug/m! emphasizing that
subfraction 4 is the most active subfraction. Their LCs
values were > 500, > 500, 347, 54, 22.5, 12.6 and 5.2
pg/ml compared with 412, 13.8, 7.3, 6.4, 4.9, < 4.9
and < 4.9 ug/ml after 1, 2, 3, 4, 5, 6 and 7 days
exposure, respectively. Their LTs; values were also
decreased with increasing the tested concentration. It is
important that using the most active subfraction lead to
complete Killing of the reated population respectively
at 10, 50, 100, 200 and 500 pg/mi for 7, 5,4, 3 and 2
days i.e 70, 250, 400, 600 and 1000 CT uniis ensuring
the importance of treatment with low concentrations

for long time than at high concentrations for short
time.

Regarding pupation and adult emergence, it was
found that at S50pg/ml, pupation percepts in all
treatments were less than in the control. Pupation
percents increased systematically with time to 25%,
36.7%, 37.5%, 31.1%, 53.3% and 40% of the treated
population in case of subfractions 1, 3, 5, 6, 7 and 8,
respectively compared with 67% in the untreated
population after 10 days continuous exposure.
Subfraction 2 increased pupation% dramatically with
exposure time to 11.1%, while subfraction 4
completely prevented pupation of the treated larvae
within the exposure time (Figure 2). Adult emergence
was increased systematically in control and
subfractions 3, 5, 6 and 7 to 60%, 21.3%, 42.9%,
14.3% and 10 % of the treated population. Meanwhile
subfractions 1, 2, 4 and 8 completely stopped adult
emergence at the tested concentrations.

Regarding the effect on eggs, subfraction 2
harshiy reduced hatchability from 94.3 t0 53.3 at 1 and
10ug/ml, respectively, followed by complete
suppressing at 20pg/ml. However, subfraction 4
reduced it to 94.6 and 61.3 after the same exposure
period compared with the comtrol with effective
concentration on 50% of egg- hatchability of 6.52 and
9.17 pg/mi, respectively, These two subfractions
showed lethal effects against the newly hatched larvae
in concentration and time dependant effect (Table 3).
On the other hand 2.5X magnified photos proved some
malformations in the treated larvae in comparison to
the unireated larvae as some of them produced un-
melaninized pupac (albino pupae), larval pupal
intermediates with attached organs like attaching of
larval siphon with pupal paddles region, eighth
abdominal segment or rumpets (Figure 3).

From the previous data, subfraction 4 appeared
to be the most effective on larval mortality, pupation
and adult emergence showing sirong inhibition of eggs
hatchabitity and high lethal effect on the newly
produced larvae.

II- GC-MS analysis:

GC-MS spectral amalysis of the most active
fraction proved that it contains cardenolide derivatives.
The aglycone (steroid nucleus) was fragmented at m/z
393 (8.01), 372 (0.3), 342 (2.16), 315 (16.99), 297
(7.46), 279 (0.13), 262 (0.24), 218 (76.12), 207
{74.55), 203 (45.67), 189 (78.94) and 95 (100). These
data agree with those reviewed by Melero ef al. (2000)
for Acobioside A cardenolide glycoside. The sugar
moiety of this compound is 3-O-[1-3-
methylrhamnosyl)-(4-1)-0-glucopyranose)].
Fragments at m/z 355 (0.98), 427 (16.95), 426 (48.92)
and 411 (21.33) are prodoced through breaking the
ether bond between the two sugar moieties followed
by demethylation of the substituted methyl group on

rhamnose ring. However fragments at m/z 207 (74.55)
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147 (7.78), 163 (4.24), 167 (0.26) and 109 (15.89) are
due to fragmentation of sugar ring through diels-alder
ting fission or climination of water molecuies,
Moreover, fragments appearing at m/z 440 (0.23), 453
(4.74) and 468 (11.84) proved presence of an
acetylated steroid aglycone as explained by Pa’duaa ef
al (2008). From previous data it could be said that the
active fraction contained Acobioside A and 14-0-
acetylacovenioside C that were eluted at retention time
of 24.06 and 31.48 minutes with91.96 and 4.80% of
area besides ouabain at retention time of 39.7 min.

In conclusion, the insecticidal effects could
be referred to the cardenolide glycosides content as

H;C

R0 R,

ougbain acovenoside, a cardiac glycoside which is the
major toxic component in the genus Acokanthera.
These compounds exhibited strong biological activity
as insecticidal, insect repellant molluscicidal,
acaricidal, antifilarial and antibacterial compounds
(Al-Rajby et al. (2003), Haussein ef al (1999) and
Huq ef al (1999)). These cardenolides may affect
insects through inhibition of Na'-K' ATPase enzyme
as proved in butterflics (Mebs et al, 2000). On the
other hand Abe et al. (1995) reported that they affect
both esterase and ghucosidase in the digestive system
in other small phytophagus animals as snails.

1: R1=R.2:R3:H
2: R, =Ac, R, = H, R; = D-glucose
ORZ

Structure of ouabain, Acobioside A (1) and 14-O-acetylacovenioside C (2)

Pupation %

30
20 -
10 -

9

Exposure Time (Days)

[+~ Control

—a—1 [
——3
—x—3
g4

Fig. 2: Effect of the separated subfractions on Culex plpiens larvae pupation
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Table 1: Preliminary screening of 4. spectabilis extracts for insecticidal sctivity against 4" larval instar

of C. pipiens
Fract. Effect on T(:;:)e Moriality % at different concentration (g/ml) I(J;:;;G IEC(I:.?
. _ 10 | 5 | 100 | 200 500 1 1000 | .
24 245+ | 433% | 602& | 722+ | 818+ | 96.7% 53.8
Larvai 192 | 334 | 192 | 385 | 193 | 333 (42-68.8)
Mortality% 48 o | 278 567 | 856+ | 989+ | 100 100 26.5
1 694 | 333 | 193 | 1% 0 0 (21.5-32.5)
Pupation % 00| 85 | 63 | 423 0 - - L46564-£4 5 |
_ _ ] _ A , 8564
Adult emerg. % 00| 60 | 462 | 0 . - - (14324.6)
24 o | 144 | 189% | 20+ | 4L1x | 5224 | 656+ 445.4
larval 193 | 333 | 191 | 19 192 | 193 (307-650)
Mortality%e 48 0 233+ | 433+ | 444+ | 511+ | 633 | 73.3% 1353
u 334 | 334 | 193 | 192 | 333 | 334 | (929-197)
Pupation % 100 | 882 | 875 | 833 | 786 | 647 | 591 > 1000
2824
[ A enep 90 [ 100 | 643 | €25 | 83 | 2 | 0| U4 | 17500
22+ | 44+ | 78+ | 1L | 122¢ -
taval | ] O | uer | 1so | res | 1o | 191 | - > 1000
Moriality%
I 122+ | 200+ | 244% | 256¢ | 3442 -
B 00 G a3z ] 1o | 193 | 194 . > 1000
Pupation % 100 100 160 100 | 100 100 - > 1000
Adult emerg. % 100 | 100 | 958 | 95.7 | 909 90 - > 1000
45+ | 105+ | 189+
2 0 >
Larval 4 0 0 0 197 | 333 1.92 1000
Mortality% 22¢ | 11+ | 222+ | 311 | 400+
48 0 0 - . . . : > 1000
v tor | 385 1 193 | 19 | 334
. 156.7
Pupation % _100 100 | 889 | 611 | 278 22 0 (136.9-179.4)
o 1197
i Adult emerg % 100 | 100 | 833 | 444 | 167 | 1L1 (105-136.4)
Larval 24 0 0 0 0 0 0 > 1000
Mortality% | 48 0 0 0 0 0 0 0 > 1000
v Pupation % 100 | 100 100 100 100 100 100 > 1000
Adult emerg. % 100 100 96.7 96.7 933 90 86.7 > 1000
e | o | V1= | 228 | 44x | 67% | 78 | 101 N mﬂﬂ
Larval 190 | 191 193 | 002 | 192 | 192
Mortality®% 89+ | 1L1% | 155 | 180% | 211+ | 222+
Vi 48 1 0 | yor ! y00 | 194 | 192 | 192 | 1® > 1000
Pupation% 100 | 100 100 100 100 100 100 > 1000
Adult emerg. % 100 | 100 | 963 9 | 9% | 958 | 917 > 1000
24 0 0 78+ | 133+ | 25.6¢ | 422+ | 522+ 177
Larval 1.93 3.34 1.94 1.93 1.92 (568-1067)
ViT Mortality% | o o | 33t | 122+ | 333+ | 445+ | 544x | 700% 232
_ 3.35 1.92 0,02 1.94 1.95 3.34 {260-424)
Pupation % 100 | 100 100 100 100 | 85 60 > 1000
Adult emerg. % 100 F 100 100 100 100 100 100 > 1000

Pupation and adult emergence percents are calculated in relation to the remained alive larval numbers.
LCss, lethal concentration of 50% of the treated larval population in pg/ml
ECx, effective concentration of 50% of pupation or adult emergence in pg/ml
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Table 2-a: Lethal effects of separated sub-fractions against 4® larval instar of C. pipiens; shown
as LCsq (ug/ml) with 95% confidence limits

Sub- LCss (ng/ml) at different exposure time (Days)
Fract. 1 2 3 4 5 6 7
430
131 49 23.8
1 >500 >500 >500 | (210- - ) v
s6) | 68199 | Q71888) | (13242)
347 54 735 126 52
2 >500 >0 | agresn | @Goon | (534 | (5196 | (25102
290
190 119 76
3 >500 >500 >500 (‘1392)' (128-484) | 82.5-171) | (54-107)
412 138 713 64 49
4 | (2959 | 97195 | (48105) | 46-88) | goson| 40 <49
466 300
5 >500 >500 >500 >500 >300 | (355.615) | (249-362)
71
6 >500 >500 >500 >500 | >500 >300 | (380-586)
297 215
” >500 >500 >500 >500 7300} 045.359) | (182-253)
190 -
39 23 15
8 >500 >500 >500 (;_‘,’10)‘ (24-63) | (1438) | (8.426.1)

Tested concentrations: 10, 50, 100, 200 and 500 pg/ml

Table 2-b: Lethal effects of separated sub-fractions against 4™ larval instar of C. plpiens;
shown as LTy, (days) with 95% confidence limits

Sub-Fract. LTs, (days) at different concentrations (ug/ml)
10 50 100 200 500
6.17 428 347
1 7 >7 (.12-152) |  (3.824.8) (3.14-3.83)
; 541 i74 373 2.53 1.93
- (477615 | (421-534) | (3441) | (228278) (1.75-2.12)
) - - 5.66 4.80 361
4.88-661) | (4.13-563) (3.144.14)
p 1.93 18 0.86 0,68 <048
(1.6922) | (1.03-134) | ©71-1.01) | (0.5:0.84) :
5.03
5 >7 >7 >7 >7 P
5.84
6 >7 >7 >7 >7 (4.88-7.06)
4.75
7 7 7 >7 27 (4.42-5.10)
. — 5381 3.02 338 2.83
(5.07-6.67) | (3.55432) | (3.083.71) (2.55-3.13)

Mortality was followed till 7 days exposure
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Table 3: Effect of subfractions 2 and 4 on C. pipiens eggs

- i Concentration (pg/mi)
SUb- | pffect on | 1iME g Ecsfj LCsp
. Days | o 1 2 10 20 40 | so | (O5%CL)
943+ | 9l4x | 535= 6.52
0 - -
Hateh. % | 3 1100 ) “gr | 406 | 312 | O (5.64-7.51)
44 1+ 52.6+ 65+ 1.64
, | Produced T Y e 18 2.1 100 - T (1.13-2.28)
larval 6l.1x 73.7¢ 833«
mortality | ° | 0 | 23 28 19 100 - : <o
% +
° 1n | o 3;"1‘" 100 100 100 : ] <1.0
046= | 827+ | 613 | 313¢ | 138= 917
0,
Hateh.% | 3 1100 "550 | 404 | 404 | 252 | 336 | ° | (7.78-10.79)
243 | 586s | 776s T 9532 2.0
, | Produced | | ° 1 321 241 123 F00 1100 1) 5.7 53
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Fig.3: Some morphological elfects of the tested extracts on C, pipiens stages
I+ Pupa showing larval exuvium attached to cephalothorax region and larval siphon attached at the eighth

abdominal segment.
2- Unmelaninized pupa (albino pupa).
3- Larval-pupal intermediate showing larval siphon and pupal trumpets.
4- Pupa showing larval siphon attached to pupal paddies region.
5- Untreated larva 6- Pupa developed from untreated larva
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