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ABSTRACT

Five formulations made from the non-polar extracts of C. retusa have been used as test agents
on the flea beetles (P. uniformis). The effectiveness of each formulation (prepared by using Omo
detergent solution and petroleum ether) was assessed by the estimation of the number of okro
leaf discs (dipped in the respective formulations) eaten by P. uniformis and their mortality within
the experimental period. The results of this study have showed that, non-polar constituents of the
extract of C. retusa have antifeedant properties on flea beetles since they significantly reduced
the feeding of P. uniformis on Okro leaf discs. The most effective formulation from the non-polar
extract was found to be 0.3g of the extract in 40ml petroleum ether, while the least effective
formulation was 0.6g of the extract in 40ml petroleum ether. There was a weak positive
correlation (P>0.05) between the number okro leaf discs consumed and the mortality of the P.
uniformis. This research suggests that the non-polar extract of C. retusa may contain some
active ingredients for controlling the flea beetle, P. uniformis.

Key words:. Crotalaria retusa, Podagrica uniformis, Okro plant,Abelmoschus esculentus, non-
polar extracts, ANOVA.
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INTRODUCTION

The use ofCrotalaria retusa extracts as insect pest control agents could laetipable,
considered against the background that it is haadlghed by foraging insects (pers.ob), and that
several alkaloids are reported to be extracted ftioenspecies. In South Africa, the alkaloids
usramine nilgirine and intergerrimine were the ¢ibmsnts of the seeds of (anceolata Dill [1].
Whilst in Nigeria, Mattocks and Nwude [2] also regea finding pyrrolizidine alkaloid from two
other species dErotalaria; C. lachnosema Staff and Cnaragutensis Hutch. In C.naragutensis
seeds and seed pods specifically, the researcbensl milgirine together with intergerrimine,
usaramine and acetyl intergerrimine [2].

Five species o€rotalaria, C. spectabilis Roth,C. juncea Linn, C verrucosa Linn, C. striata DC
(C. pallida) and C. derecha Dill were assayed for their pyrrolizidine alkalombntent by
researchers in Cub@.derecha andC. verrucosa were identified to contain Monocrotaline which
according to the researchers is metabolized thepatotoxic pyrrolic derivatives [3].

In spite of the evidence of the presence of to¥i@laids in mostCrotalaria spp. nhot much
attempt has been made to assess the effect ofxtrects fromCrotalaria spp. as agents for
insect pest control. However few species have lassessed against some pests. For example,
under greenhouse conditior&retusa andC. juncea have been found to be resistant to attack by
the nematodePratyylenchus zeae and also thaC. retusa has also shown a high degree of
resistance to attack by the nematdeiatyl enchus reniformis Linford and Oliveira [4].

Again in Puerto Rico a [5] a number Gfotalaria spp., specifically C. stipularia Dill and C.
lanceolata were found to be not susceptible tockttay the lima bean pod boreit:tiela
zinckenella (Trectschke)].

In a recent survey in Ghana, West Africa reseascirem the University of Cape Coast found
that the aqueous extract of the devil be@ntetusa exhibited great potential at controlling the
flea beetlePodagrica uniformis on the Okro plantAbel moschus esculentus (L) Moench [6]. It is
therefore a matter of expediency to find out whpart of the Crotalaria extract may contain
active ingredients. Hence the non — polar extréc@rotalaria retusa is being assessed to find
out whether it may contain factors effective atteolting or managing the flea beetle.

EXPERIMENTAL SECTION

2.1. Extraction of the non-polar constituent

Three kilograms of freshly harvest€d etusa shoot was cut up into pieces and oven dried at 60
C. TheC. retusa shoot was dried and weighed daily until the weightame constant (2kg).
Thus all the moisture had evaporated. The driegmahwas milled.

Two round bottom quick fit flasks, each with a caipaof 100 ml were filled with 100 g of the
milled driedC. retusa shoot. About 100ml of petroleum ether (60-°8@rade) was then poured
unto the plant material in each flask and the Baskre fitted to a shaker for 24hours to hasten
the extraction processes. The extract was theantled and filtered to remove all solid particles
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with a suction filter. The filtrate was then contrated to an oily semi-solid brownish green
substance using a Rotary Evaporator.

2.2.  Formulations for application

Two formulations were made from the non-polar cilusht: a detergent formulation and a

petroleum ether formulation. The detergent formatatvas made by dissolving (i) 0.6 g and (ii)

0.3 g of the non-polar constituent in a solutiorOoho (a detergent) with a concentration of 0.5 g
Omo in 40 ml of water. Thus two different concetitnas of the detergent formulations were

obtained.

The petroleum ether formulations were made asvi@l@) 0.6 g of the non-polar substance was
dissolved in 40 ml of petroleum ether, (ii) 0.3grmn-polar extract was dissolved in 40 ml of
petroleum ether and (iii) 0.2g of the non-polarast was dissolved in 40 ml of petroleum ether.
Thus three different concentrations of petroleuheetormulations were obtained.

2.3.  Theéeffects of the non-polar extracts on the feeding of p. uniformis.
The various formulations made from the Non-Polairaets of C. retusa were used as test
agents. In each case, 10 discs of Okro leaves placed in a set of four Petri-dishes. Each disc
had a diameter of 10 mm. The discs were first dippethe respective formulations made from
the non-polar constituents of the shoot extrace @iscs were left to air-dry for a period of 30
minutes to one hour, and then placed in each Bisti-which had a base of white paper. 10
beetles were placed in each of the four Petri-distemtaining the treated Okro leaf discs. The
four Petri-dishes each containingl0 treated disd&Skvo leaves and 10 beetles constituted one
set for one experiment. Each experiment was replicthree times. Petroleum ether ¥80°)
and Omo-solution were also used as test agenteder o ascertain that they were not in any
way adding to the effect of the extract.

Control experiments were also carried out with glidipped in water. Each disc was considered
as a unit so that if a disc had only one nibblek® hib was counted as having been eaten. The
number of discs eaten and the number of discs ai@ne together with the mortality .
uniformis in each experiment was recorded after 24 hours.

24. Dataanalyses

The experimental data were subjected to statistinalyses using SPSS software (Version 16).
The normality of the data was checked using Shapiitk procedure. One way ANOVA was
applied to compare the means of mortality and compsion or damage to leaves for the different
formulations. The critical differences among thdfedent formulations and control were
examined using Least Significant difference (fona@qvariances assumed variables) and Games-
Howell Post-Hoc (for equal variances not assumethbes) multiple comparisons tests. The
linear relationship between mortality and the numdfeleaves consumed were measured using
regression analysis.

RESULTS
3.1 Disc consumed
The results from the study of the effect of the 4potar constituents of the shoot extract of C
retusa on the feeding and mortality of the flea beetles presented on table 1 and 2. The
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variation of the mean percent mortality of fleattecaused by consuming various formulations
of non-polar extract and control; and mean peragab disc consumed by flea beetles is
depicted on Fig. 1 and 2 respectively.

Table 1. Omo and non-polar extract formulations summary statistics [minimum, maximum
and M ean (Standard deviation)] for the consumption pattern and mortality of Podacrica

uniforms
W arishle 0.6z, HFE O sohition 0.3z HPE in O solution 2 aohation Water (Control) |
& | E A | B A | E 4 | B
Iviin ] 1] 35 1] 30 1] 100 ]
Ibax 315 175 40 28 ) 15 100 10
NEan(#5D00 2583+14.77  9.17H14 3067236 490£366 B 1THIZA]l 3334312 1000400 7504204
NPE=Non-polar Extracts O=OMO AmPearcent Dise consutned BaMortzdity (%)
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Fig. 2. Comparisons of mean percent okro disc consumed by flea beetles.
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Fig. 1. Thevariations of mean percent mortality of flea beetles caused by consuming
various formulations of non-polar extract and control

390



Kow A. Wie- Addo et al J. Chem. Pharm. Res., 2010, 2(4):387-397

Table 2. Petroleum ether and non-polar extract for mulations summary statistics
[minimum, maximum and M ean (Standard deviation)] for the consumption pattern and
mortality of Podacrica uniforms

Varidbk 06g. WPE inP 035 WPE inP 0.2z NPEP P solwtion Water (Control) |
4 | B 4 |B 4 | B 4 | B 4 | B
Bin 425 25 | 0 15 | 75 125 a5 25
sk 525 i 25 0 15 25 100 15 100 175
Bean25D) 4667425 1674118 083415 0 10832312 0834118 83334117 14174118 06674236 116746 56
NPE=Nonpolar Extracts P=Petrolewn ether L=Percent Dizc consnmed B=Mbrtalty (%)

The results revealed that flea beetles on the geeate 25.8+14.8% and 36.7+2.4% of Okro leaf
discs treated with Omo-base formulations which weepared with 0.6 g non-polar extract/40
ml Omo solution and 0.3 g non-polar extract/40 midsolution respectively. Also, flea beetles
on the average ate 48.3+7.85% and 100% of the thsated with Omo solution (with no non-
polar extract) and water respectively. The obsedifdrences between the means of the damage
caused to the leaf discs were significant as redell the results of one way ANOVA test
(p<0.05) [Table 3]. However, the noted differeneath respect to the means of the percent
number of discs consumed by the flea beetles tteamitd the two different concentrations of the
non-polar extract in the Omo-base formulations,ewmot statistically significant (as shown on
Table 5; p=0.832). This may suggests that the tifferdnt concentrations of the Omo-base
formulations of non-polar extract have similar effan reducing feeding by the flea beetles.

Table 3. Results of One Way ANOVA analysis

Wanahle oumn of Squares df Mean Square F =ig.
Percentage mortality Between Groups B3 38 ] 100.42 F18 0 0.000
Within Groups EXENY 27 12,59
Total 1181.10 35
Dizc consumed Between Groups 42066 .49 ] 525831 #1.98  0.000
Within Groups 1731.83 27 &4.14
Total 43795 33 35

There was also a significant difference (p=0.03teen the means of the damage caused to the
Okro leaf discs treated with water and those tceatgh Omo solution (Table 5). The results
suggest that the non-polar extract and even the Soution alone reduced feeding on Okro by
the flea beetles.
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Table 5. Results of Games-Howell test on percent okro disc (with Non-polar extract in
OMO formulations and control) consumed by flea beetles

(11 Formmlation (7) Formmlation Mean Difference (I-]1  5td. Exnor Ik 95% Confdence Interval
Lower Bourd Upper Bound
0.6z (HPO) 05z (MR -10.835 747852 0252 -57.5917 355277
OO -22335 Q97656 0.4 -67.0621 225921
WATER (como) - 18750% 138355 0.015 -122.017 -268.258
D&z (MFF) -20.835 THEEES 0382 -A5 6354 2539654
03z (MFF) 25 740853 0.250 -2 a1 728041
02z (MFF) 15 154815 0617 -31 0228 A1.0226
Petrokum -57.50000#% 944549 0.013 -100.4729 -14.5211
Water [Pet) -M0.53500% 147852 0.015 -117.5877 -24.0725
0.3z (PO 0.8z (MR 10,835 747852 0252 -535.9217 57.50707
OO -11.5 £.211594 0.753 -53.7951 307951
WATER [ommo) -A3 533250% 1.17351 0.000 -08NT -55.6853
D&z (MFF) -10 242954 0.0 -2£2.0381 2.m61
03z (MFF) 3583500+ 13172 0.000 221119 42 5581
02z (MFF) 25 83500 1.95434 0.000 la.2al7? 345093
Petrokum -45 pESI0% £.00925 0.025 =3.53 22
Water [Pet) -A0.00000#* leasal 0.000 -67.4473 -52.55200
OB 0.8z (MR 22335 Q97656 0.4 -2 591 &7.0621
05z (MR 11.5 £.211594 0.753 -530.7951 53951
WATER (como) -51 53250% £.70924 0.051 -95 5678 -B.2872
D&z (MFF) 15 7.0578 1.000 -538.7911 417911
03z (MFF) 47 33500 £.73507 0.05% 4.1343 90.5357
02z (MFF) 37335 B.BE7G 0.082 4 185 18855
Petrokum -35.185 2.92951 0.0s7 -5.5097 49797
Water [Pet) =45 .50000#% 52811594 0.054 -50.7951 -6. 045
WATEE (omo) 08z (MR 18750 138355 0.015 2p 258 122077
03z (MR £3. 533250 1.17351 0.000 556853 708797
OO 51 83250 £.70924 0.051 22972 955678
D&z (MFF) 535332500 212459 0.001 395483 £7.1187
03z (MFF) 93 18750 0.58%24 0.000 953459 1029911
0.2z (MFF) 29 15750 1.55902 0.000 120512 99 28338
Petrokum 16 B85 589254 0.380 -21 5854 549034
Water [Pet) 3.3325 1.17851 0.380 -4.3147 105797

HPO=Non-polar extract in ORO * The mean difference is srmficant at the 0.05 kvel NPP=H on-polar extract m Petrolenm ether

3.2. Mortality

As shown on table 1, nearly (7.5+2.04%) as mary lileetles died when they were fed with the
Okro leaf discs treated with only water, as whezytivere fed with the 0.6g non-polar extract in
the Omo solution (1 9.17 + 7.16% ). The resultshef least significant difference (LSD) post hoc
test (Table 4) indicate that the differences in pleecent mortality of the flea beetles which fed
on okro leaf discs treated with 0.6g, 0.3gNon-padatracts (omo formulation) and water

(control), were not statistically significant (p86). The non-polar extract in the Omo solution,
therefore did not seem to cause mortality of thea fbeetles. However, the difference in
percentage mortality of the flea beetles betweég @on-polar extract (Omo formulation) and

Omo (only) was statistically significant (p=0.036).
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Table 4. Results of Least Significant Difference (L SD) test of percent mortality of flea
beetles due to Non-polar extract in OM O for mulations and control

(T} Forembtion (1) Forremlation  Iean Difference (I-1 5td. Error Sk 5% Confidence Interval
Lower Bound Txer Bomd

0.6z (WP 0.3g (WP 42675 264477 011& -1.1591 0.aRd]
O 583500 264477 0036 0.4084 112616

WATER. {oro) 16675 264477 0534 S3.7501 70041
0.4z (NPE) 750000 264477 0.009 20734 129266

0.3z (NPE) Q1750 264477 0002 37409 14.504]
0.2z (HPE) B335000 264077 0.004 29084 137616

Petrokurm ether 5 264477 0069 -10 4266 0.L6a

Water (Pet) ] 264407 0353 S1.9266G 25068

0.3z (MPCh 0.6z (MR -4.2675 264477 011& -0 Al 1.1591
O 1.5675 264477 0.558 S3.E501 69941

WATER. {oro) 2a 264477 0334 -B 0264 28206

0.4z (NPE) 32305 264477 0232 -2.1941 28551
0.3z (HFE) 49 264477 0075 -0.5266 10,3266

0.2z (NFE) 40675 264477 0138 -1.3591 04841

Petmnleurm -0 AT A 264477 0002 148941 -3.2409

Water (Pet) -6, T a0 264477 00la -12.1941 -1.3409
O 0.Ag (HE) -5 E3500 264477 0036 -11 .26l -0.40z4
0.3g (WP -1.5a75 264477 0.558 -6.904] 38501

WATER. {oro) -4.1675 264477 0127 -0 5041 1.2591

0.4z (NPE) 1 GBS 264477 0534 -3ala 10916

0.3z (NPE) 3330 264477 0218 -2.0941 27581

0.2z (NFE) 25 264477 0353 -2926a8 70266
Petrokwn ether -10.E3500* 264477 n -16.2a16 -5.40E4
Water (Pet) -B.33500* 264477 0.004 -13.7016 -29084

WATER. (omwo) 0.6z (HPC) -laa7s 264477 0534 ST.0941 37581
0.3g (WP 286 264477 0334 -2 E2ea 20266

Oy 41675 204407 0127 -1.25091 05841

0.4z (NPE) SB35 264477 0036 0.4052 11.2591
0.3z (NPE) 750000 264477 0.009 20734 129266

0.2z (HFE) Be6 TS 264477 001E 1.2409 120941

Petrokurm ether -6 paT A 264477 oolE -12.0941 -1.2409

Water (Pet) -41675 264407 0127 -9 .50 1.2591

MPORMorepolar extract in ORI * The mean différence & sigrificant at the 0.05 leswel MPP=HMon-rolar extract m Petrolewrn ether
DISCUSSION

4.1. Disc consumed

Table 2 presents the response of the beetles to @kf discs treated with petroleum ether
formulations of the non-polar constituent of tkk retusa extract. The petroleum ether
formulations with 0.6g, 0.3g and 0.2g non-polarractis yielded percentage okro leaf discs
consumptions of 46.67+0.58; % 0.83+1.18%; 10.832%Irespectively. This shows that the
effectiveness of the petroleum ether formulatiansetiuce feeding by the flea beetles improved
at the concentration of 0.3g of the non-polar ettiathe petroleum ether. The differences in the
percentage consumption of the Okro leaf discsetkatith the different formulations of the non-
polar extract petroleum ether were also signifi¢ar.05).

On the other hand, Petroleum ether and water @Qrdnly formulations recorded percentage
Okro leaf discs consumption of 83.33£11.79% an@®B&2.36% respectively. This result shows
that petroleum ether formulations with non-polartrests of the applied concentrations
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significantly reduced the feeding of the flea beetbn the okro leaf discs in comparison with
consumption of the Okro leaf discs treated withevand petroleum ether without the extracts.
This was also supported by the outcome of the Gathoegell post hoc test (P<0.05) shown by
Table 7.

Table 7. Results of Games-Howell test on per cent okro disc (with Non-polar extract in
petroleum ether formulations and control) consumed by flea beetles

(11 Formmlation (J) Formmlation Mean Difference (I-]1  3td. Exnor IE. 95% Confdence Interval
Lowrer Bound Upper Bound
0.6z (HPF) 0.8z (MR 20835 THEEES 0382 -45.9654 £5.6354
05z (MR 10 242954 0.0 -2.0581 220981
OO -1.5 7.0578 1.000 -41.7911 387911
WATER (como) -53.53250% 212459 0.001 -67.1187 -39 5483
03z (MFF) 45 83500 220479 0.001 328951 587149
02z (MFF 3583500+ 2853523 0.000 2536645 450057
Petroleum ether =35 pE500* B.26357 0.042 =71 5208 -1.2092
Water [Pet) -50.00000#% 242954 0.000 -A2.0351 -37.95533
0.3z (HFF) 0.6z (MR -25 740883 0.250 -12eMl 228041
05z (MR =35 53500#% 13172 0.000 -42 5581 -29.111%
OO -47 53500% £.73507 0.05% -20.5357 -4.1345
WATER [ommo) -95 1657 50% 0.58926 0.000 -102.9911 -255459
D&z (MFF) -45 53500% 220479 0.001 =58 7745 -532.88951
02z (MFF) -10.00000#* Leasal 0.0357 -19.1559 -0.2301
Petroleum ether -82.50000#* 552195 0.005 -120.3579 -44 6421
Water [Pet) =95 53500% 1.3172 0.000 -102.5581 -59.111%
0.2z (HPF) 0.8z (MR -15 154815 0617 -A1 026 310226
05z (MR -25 53500#% 1.95434 0.000 -5 B3 -18.8a07
OO -37335 B.BE7G 0.082 -78.855 4185
WATER (como) -55 . 16750% 1.55902 0.000 -GG 2R -79.0512
0.6z (MFF) =35 53500#% 263523 0.000 -45.0057 -23.6643
03z (MFF) 1000000 Leasal 0.0357 0.5301 19.1699
Petroleum ether =72 .50000#% £.02551 0.005 -108 5536 -56.4454
Water [Pet) -85 53500% 1.95434 0.000 -5 BE3 -76.8a07
Petrokumether 0.8z (MR 57.50000 944549 0.013 14,5211 100.4783
05z (MR 48 ABS00F B.00%25 0.025 93 83.55
OO 35185 2.92951 0.0s7 -4.9797 153097
WATER (como) -18 AR 589254 0.380 -5 9054 21 5584
D&z (MFF) 38 ABS00F B.26357 0.042 15052 71.5208
03z (MFF) 22 50000 592195 0.005 44 5421 120357
02z (HFF 7250000 £.02531 0.005 384404 102 5534
Water [Pet) -13.335 B.00%25 0.551 -50.2 23.55
Water [Pet) 0.8z (MR W.83500+ 747852 0.015 240785 1175977
03z (MR A0.00000* Leaead 0.000 525507 574473
OO 45 50000+ £.211594 0.034 52049 90.7951
WATER (como) -3.9325 1.17351 0.380 -10.97%97 43147
0.6z (MFF) 50.00000* 242954 0.000 319659 A2.053a1
03z (MFF) Q5 83500+ 13172 0.000 221119 102.5581
02z (MFF) 25 83500+ 1.95434 0.000 82607 Q4 5093
Patroleum ether 15335 A.00525 0.551 -23.53 3.2

HPO=Non-polar extract in ORO * The mean difference 15 sizmficant at the 0.05 kvel. HPP=Non-polar extract in Petrolenrn ether
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The difference between okro leaf discs consumptioth respect to the water (control)[
96.67+2.36%] and that for the petroleum ether (8813.79%,) formulations above was not
significant (p=0.531). Thus the petroleum ethemalavas not effective in reducing feeding of
the flea beetles.

Table 6. Results of Least Significant Difference (L SD) test on percent mortality of flea
beetles due to Non-polar extract in Petroleum ether formulations and control

(T} Forembition (1) Formlation  Mean Difference (I-I1 5td. Error SE. 5% Confidence Interval
Lower Bound Txer Bomd

0.6z (HPE) 0.Ag (HE) -1.50000* 264477 0.009 -12.9%64 S20734
0.3g (WPCh S32335 204407 0232 -BA591 219841

O -laas 264477 0534 ST021a 37816

WATER. {oro) -5 B350 264477 0036 -11.2591 -0.4059

0.3z (NPF) 16675 204407 0534 S3.7501 70041

0.2z (NFE) 0E35 264477 0755 -4.5016 a.xla
Petrokurm ether -12.50000+ 264477 0.000 -17 92068 S04
Water (Pet) -10.00000* 2644507 0.001 -15 4366 -4.5734

0.3z (HPE) 0.Ag (HE) -9 187 A0 264477 0002 -14.5941 S3.7409
0.3g (WP -49 264477 007a -10.320a 0.5266

ClviD S33335 264407 021& -B7591 20041
WATER. {oro) -1.50000* 264477 0.009 -12.9%64 S20734

0.4z (NPE) -laa7s 264477 0534 ST.0941 37581

0.2z (NFE) 0B35S 264477 0755 -6.250] 453841

Petrokurm ether -14.1a750* 264477 0.000 195041 -E 7409

Water (Pet) -11.6a750* 264407 0.000 -17.0941 -6.2409
0.2z (HPE) 0.Ag (HE) -B 33500 264477 0.004 -13.7al8 -200z4
0.3g (WP 40675 264477 0138 -0 4041 13591

O 25 264477 0353 ST926a8 20068

WATER. {oro) -6 paT A 264477 oolE -12.0941 -1.2409

0.4z (NPE) 0835 264477 0755 -6.2ala 45918

0.3g(MPE) 02325 264477 0755 -4 5041 f.25591
Petrokurm ether -13.33500*% 264477 0.000 -18.7ala S1R0E4
Water (Pet) -10.23500* 264407 0.000 -16. 2616 -5.4084
Petroleurnether  0.6g (HPC) ] 264477 0069 -0 4266 104266
0.3g (WP Q26750 264477 0002 38400 146241
O 10235005 264477 0.000 54084 lazala

WATER. {oro) f.66 75 264477 oolE 1.2409 120941
0.4z (NPE) 12 500005 264477 0.000 70734 179266

0.3z (NPE) 14.1a750* 264477 0.000 27409 19.504]
0.2z (MPF) 13335005 264477 0.000 70084 127816

Water (Pet) 25 264407 0353 29366 70066

Water (Pet) 0.Ag (HE) 25 264477 0353 -2926a8 70266
0.3z (MPCh B, e TS0 264477 0.01é 134009 12.194]
O 33500 264477 0.004 20084 137816

WATER. {oro) 416745 264477 0127 -1.2591 03841
0.6z (HPE) 1000000k 264477 0.001 45734 154266

0.3z (NPE) 11 66750 264477 0.000 fa.2409 170241
0.2z (NFE) 10235005 264477 0.000 54084 lazala

Petrokurn ether -2.5 264407 0353 -1.9266 2566

MPCORMorepolar extract in ORI ¥ The mean difference is significant at the 0.05 Ewvel. MPFP=Mon-rolar extract m Petrolewrn ether
4.2. Mortality

The mortalities of the flea beetles fed with ther®leaf discs treated with the petroleum ether
formulations of the non-polar extract, petroleurheetand water (control) ranged between 0-
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14.17%. High mortalities were recorded for the getsm ether (14.17+1.18%) and the control
(11.67+6.56%). No deaths were recorded for thg/@@nl formulation. As shown by Table 6,
the difference in mortalities for the various p&tton ether formulations was not significant ( P>
0.05). Also, the difference in mortalities of théed beetles caused by petroleum ether
formulation (without extract) and water (controlpsvnot significant ( P> 0.05). However, the
differences in the mortalities caused by the varipetroleum ether/extract formulations, the
petroleum ether alone, and the water (control), stasistically significant(p<0.05) [Table 6].
This implies that the non- polar extract of C. setun the petroleum ether was not insecticidal.
The percentage mortality and the percentage numibekro leaf discs consumed by the flea
beetles were inversely proportional to each otlibat is, the formulation that prevents damage
to okro leaf discs produces the least number aftdeto the flea beetles.

4.3 Differences between omo and petroleum ether formulations

Figure 3 depicts the ranking of the various forrtiales of the non-polar extracts in Omo and
petroleum ether. The experiment reveals that ndarpxtract in 0.3g/40ml petroleum ether is
the most effective formulation which was able teyant the flea beetles from eating the Okro
leaf discs. The relative least effective formulatiwhich prevented the flea beetles from eating
okro leaf discs was found to be 0.6g non-polaraettin 40ml petroleum ether.

Fercentage far water (contral)=100

100.0

Error bars: +4~- 1 SE

90.07

G0.07

70.07

60.07

20.049

40.07

30.049

20.07

Average Percentage number of Okro leaf discs
consumed by flea beetles

10.07

0.3g (MPF) 0.2g (MPF) 0.6g (MPO) 0.3g (NPO) 0.6g (MPP)

Formulation

Fig. 3. Ranking of effective formulation based on the number of discs damaged by flea
beetles
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CONCLUSION

The effectiveness of the non-polar constituentshef extract ofCrotalaria retusa have been
assessed by feeding the flea beetles with Okrodisaé treated with the non-polar extracts. The
five formulations made from the non-polar extraot<. retusa were used as test agents on the
flea beetles. Petroleum ether, Omo solution angmithout the non-polar extracts, were also
used in the control experiment, in order to asaettsat they were not in any way adding to the
effect of the extract. The effectiveness of eaaimtdation (prepared by using Omo detergent
solution and petroleum ether) was determined byetlzuation of the number of okro leaf discs
(treated with the respective formulations) eatenfleg beetles and their mortality within the
experimental period.

The results from this study have revealed that;paar constituents of the extract ©f retusa
have antifeedant properties on flea beetles simeg greatly reduces the feedingRofuniformis

on Okro plants. The most effective formulation frtime non-polar extract was found to be 0.3g
of the extract in 40ml petroleum ether, whereasl#last effective formulation was 0.6g of the
extract in 40ml petroleum ether. There was a wextipe correlation between the number okro
leaf discs consumed and the mortality of the fleatles.

This research suggests that the non-polar exwhdC. retusa may contain some active
ingredients for controlling or managing the fleaethe, P. uniformis (L). It is envisaged that the
results of this study will enrich the discussiom amderstanding of the how non-polar extract of
C. retusa could be used in pest management. It is recometktitht lethal dose investigations
are integrated into future studi€sretusa non-polar extracts.
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