ANTIAPAPETANT AND REPELLENT EFFECT OF THE BIOPESTICIDES ASTOUN 50
EC AND NECO 50 EC ON ELDANA SACCHARINA Walker (LEPIDOPTERA:
PYRALIDAE) UNDER CONTROLLED CONDITIONS

Abstract

This studyis part of the search for means and methods of sustainable control of Eldanasaccharina,
the main pest of sugarcane cultivation in Cote d'lvoire. Despite efforts to control the pestthrough the
selection of resistantvarieties, the cultivation of healthycuttings and the elimination of alternative
host plants, the damage, whichisalreadyeconomicallysignificant, continues to increase in the
sugarcane-growing areas of Cote d'lvoire. The aim of thisstudywastherefore to evaluate the effect of
twoproven biopesticides, ASTOUN 50 EC and NECO 50 EC, on the palatability of E.
saccharinalarvae and adults.Firstly, differentages of larvaewerereared on nutrient media
treatedwithincreasing concentrations of the two biopesticides. Twonutrient media wereused: an
artificial medium and a natural medium. The larvaewere 14, 21 and 28 daysold. After incubation,
changes in larvalpalatabilitywereassessed over a 5-day period. The concentrations of biopesticide
testedwere 0.5, 1, 2, 4, 8 and 10 ml/l. In addition, the repellent effect of the biopesticides on the
adultswasassessedusing the preferential zone method.The resultsshowedthat the biopesticide
ASTOUN 50 EC ishighly anti-apertaining for larvae and repellent for adults of E. saccharina, unlike
NECO 50 EC. It alsogreatlyreduced the rate of oviposition in the treatedcompartments. This

biopesticide can thereforebetested in vivo for use againstEldanasaccharina.
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Introduction

Eldanasacccharinais the main constraint to sugarcane cultivation in Cote d'lvoire [1]. The larva of
thispest, whichconstitutes the harmful phase, digsgalleries in the cane stalks and feeds on the cane
pulp, whichissupposed to accumulatesugar at maturity. The galleriesleft in the stalksmake the plant
more vulnerable to disease and otherpestssuch as termites and rodents, as well as to badweather,
which causes more lodgingthanusual. As a result, Eldanasaccharina causes hugelosses in terms of
bothquantity and quality in sugar cane cultivation[2, 3].Statistics show losses of up to 0.1% for
every 1% of cane attacked, and up to 70% of the sugar content in attackedinternodes. Since the
2015-2016 sugarcampaigns, whenattack rates exceeded the criticalthreshold of 6% [1], control trials
have been carried out in sugarcane production areas in order to get to grips withthispest, whose
damage isincreasingyear on year.These control methods, which are mainlybased on eliminating
alternative host plants, destroyingcropresidues and growingresistantvarieties, have showntheir
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limitations. Hence the need to developother control methodsthat can beused on theirown or as part
of an integratedpest management system. It is in thiscontextthatthisstudywasinitiated. Itsaimis to
demonstrate the efficacy of biopesticides such as ASTOUN 50 EC and Neco 50 EC, which have
been shown to have insect-repellent and insecticidalpotentialagainst a wide range of pests [4, 5, 6].

It wascarried out in vitro on Eldanasaccharinalarvae and adults.
1.Material

The plant materialwassugar cane (Saccharumofficinarum) and the varietywas R570. Cane stalks of
thisvarietywith a diameter of between 0.9 and 1.5 cm werecutintopieces 3.5 to 4.3 ¢cm long.
Thesepieces of cane stalkwereused to feed the Eldanasaccharinalarvae and formed the
naturalnutrient medium. In addition to thisnutrient medium, an artificial medium
waspreparedfollowing the methodused by [7]. The composition of this medium isgiven in Table 1.
The animal materialconsisted of Eldanasaccharinalarvae and adults. Differentages of
larvaewereused. Thesewere 14, 21 and 28 dayoldlarvae. For adults, only imagos wereused.

The technicalequipmentconsistedmainly of rearingdishes for Eldanasaccharinalarvae and adults,
alcohol and sodium hypoclorite.

The biological control materialstestedconsisted of the biopesticides ASTOUN 50 EC and NECO 50
EC. The biopesticide ASTOUN 50 EC comprises neral (39.33%), a-citral (31.89%), sulcatone
(2.49%), oxygenatedmonoterpenes (73.71%) and hydrocarbonmonoterpenesrepresented by -
myrcene (26.29%) [8]. As for NECO 50 EC, the majoritarescompoantes are: Thymol, Gamma-
Terpinene and Eugenol [9]. Thesetwo biopesticides, obtained at the IndustrialResearch Unit of the

Université Félix Houphouét Boigny, are registered in Céte d'lvoire.

Table 1: Composition of the artificialnutrient medium

Ingredient Quantity Role
Canne a sucre séchée et écrasee 22 ¢
Pois chiches en poudre 1209
Saccharose 10 ¢ Nutrients
Caséine 129
Levure de boulangerie 12 g
Acide ascorbique 4 o
Acide sorbiqie 2 g Vitamins
Agar 109 Binding substance
Eau distillée stérile 1000 mL
Nipagine 169

Anti-microbial
Formaldéhyde 1.2mL nti-microbia
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Méthanol 50 mL

Source [10]

Multiplication of Eldanasaccharinalarvae and adults

A basic sample of larvae and pupaewascollectedfrom the sugarcane plots. Fromthissample,
rearingwascarried out in the laboratory to obtain the number of larvae and adultsrequired for the
biopesticide tests. To do this, the adultsthathademergedfrom the larvae and pupaecollected in the
fieldwereincubated in rearing boxes under conditions of temperaturebetween 26 and 29°C and
relative air humiditybetween 60 and 70%. The eggswerecollectedevery 24 hours and incubated on
blottingpaper in Petri dishes. Once the eggshadhatched, the larvaewereincubated to produce 14-, 21-
and 28-day-old larvae and adults. The larvaewererearedeither on pieces of sugarcanestalk or on an
artificialnutrient medium. A total of 520 larvae of eachage and 96 adultswereused in thisstudy.
Preparation of concentrations and treatment of nutrient media

The two biopesticides weretested at concentrations of 0.5 ml/l, 1 ml/I, 2 ml/l, 4 ml/I, 8 ml/l and 10
ml/l. These concentrations wereobtained by dilutingdistilled water with Tween 20. Pieces of cane
stalksweretreated by soaking in the various concentrations of ASTOUN 50 EC biopesticide or
NECO 50 EC biopesticide for 5 minutes, thenexposed to the open air for 5 minutes. As for the
artificial medium, the biopesticides weredissolveddirectly in the nutrient medium.
Thesetreatednutrient media werethenused to feed the larvae. Twocontrolswerecreated. One
consisted of untreatednutrient media and the other of nutrient media treatedwith Tween 20.
Evaluation of the effect of biopesticides on the palatability of Eldanasaccharinalarvae

This test wascarried out on 14-, 21- and 28-day-old larvae. Theselarvaeweredeposited on the
treatednutrient media and thentheirfeeding or not wasobserved at regular 24-hour intervalsaccording
to the methodused by [11]. A larva wasconsidered to befeeding on the medium
whendroppingswerepresent in the Petri dish. The number of larvaehavingconsumed the nutrient
media wasrecorded at each observation and the rate of larvaehavingconsumed the nutrient medium

(TLC) wascalculatedaccording to the following formula

Number of larvaethatconsumed the medium

TLC(%) = X100
Total number of larvae

TLC : Rate of larvaehavingconsumed the nutrient medium

Evaluation of the repellent effect of biopesticides on Eldanasaccharina imagos
The repellent effect of biopesticides wasevaluatedusing the preferential zone method [12]. To do

this, the rearing box wasdividedintotwocompartmentsconnected by a central opening. On one
3



sideweresugarcaneleavestreatedwith biopesticides and on the other, sugarcaneleavestreatedonlywith
Tween 20. The leavesweresoaked for 5 minutes in the different concentrations and thenexposed to
the air for 5 minutes. Four E. saccharina imagos (twofemales and two males) werethendeposited in
eachcompartment. Tenreplicateswerecarried out for each concentration of biopesticide tested. After
24 hours, the number of adults in eachcompartment of the rearing box wascounted and the

percentage repulsion (PR) wascalculatedusing the formula in [12]:

PR: Percentage of repellency; NC: Number of adults in the compartmenttreatedwith biopesticides; NC:
Number of adults in the compartmenttreatedonlywith Tween 20.

The averagerepellency percentage for each biopesticide concentration wascalculated (PR) and assigned to
one of the differentrepellency classes established by [12], rangingfrom O to V, recorded in Table 2.

Similarly, the number of eggs laid in eachcompartment of the rearing box wascountedafter 24 hours. The rate
of eggs laid in the treatedcompartment (TOPCT) wasthencalculatedusing the following formula:

Number of eqggs laid in the treatedcompartment
TOPCT (%) = —— ggs laid 1 P X 100

Total number of eqgs laid in the box

TOPCT : rate of eggs laid in the treatedcompartment

Table 2: Biopesticide repellency classification scale

Class Repulsioninterval Properties
0 PR <0,1% Not repellent
I 00,1 < PR <20% Very lowrepellency
I 20,1< PR < 40% Weakly repellent
Il 40,1 < PR < 60% Moderately repellent
v 60,1< PR < 80% Repellent
vV 80,1< PR < 100% Highly repellent

Source : [12]

Data analysis



The data collectedwererecorded on the computer using Excel 2013 software, whichwasalsoused to
draw up the graphs, curves and tables.

The rates of repulsion and eggs laid in the treatedcompartmentwereanalysedusingStatistica version
7.1 software or an analysis of variance wasperformed. In the event of a significantdifference, the
averagesobtainedwereclassifiedintohomogeneous groups using the Newmann-Keuls test with a
threshold of 5 %.

RESULTS

Effect of the biopesticides ASTOUN 50 EC and NECO 50 EC on the palatability of
Edanasaccharinalarvae

Palatability of 14-day-old larvae on treatednutrient media

% In the presence of the biopesticide ASTOUN 50 EC
One dayafterculturing on nutrient media treatedwith the biopesticide ASTOUN 50 EC, all

concentrations induced a lowerpalatabilityin 14-day-old larvaethan in the control, regardless of the
nutrient medium. Over 50% of the larvaedid not consume the nutrient media treated at
concentrations of 2 ml/l and above, whereas 87.5% of the larvaewerealreadyfeeding on the control.
Thereafter, larvalpalatabilityincreasedsharply over time. However, until the end of the observations,
the palatability of 14-day-old larvaewassignificantlyreduced by the biopesticide ASTOUN 50 EC
from the concentration of 2 ml/l. The lowest rate of larvaeconsuming the treatednutrient media
wasobtainedwith concentrations of 8 ml/l and 10 ml/I (figure 1).

0,

% In the presence of the biopesticide NECO 50EC

The palatability of 14-day-old larvae on nutrient media treatedwith the biopesticide NECO 50 EC
wasidentical or very close to that of the control up to a concentration of 2 ml/l, throughout the
observation period. Already on the first dayafter incubation, more than 70% of the 14-day-old
larvaefed on the nutrient media treated, even at the highest concentrations.
Larvalpalatabilityalsoincreasedsharply over time. At the end of the observations, only 15% of the
14-day-old larvaedid not feed on the nutrient media treatedwith the 8 ml/l and 10 ml/l
concentrations. All the other concentrations inducedpalatabilitysimilar to thatobserved on the
control, where 100% of the larvaefed.

Over the entire observation period, 14-day-old larvaefedless on nutrient media treatedwith the
biopesticide ASTOUN 50 EC from 2 ml/l and with NECO 50 EC from 8 ml/I than on the control.
After culture, the 14-day-old larvaefedlessquickly on the nutrient media treatedthan on the control.
Larvalpalatabilitydroppedconsiderably as the concentration of biopesticides in the nutrient medium

increased (figure 2).
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Figure 1: Changes in the rate of 14-day-old larvaethatconsumednutrient media treatedwith the
biopesticide ASTOUN 50 EC
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Figure 2: Changes in the rate of 14-day-old larvaethatconsumednutrient media treatedwith the
biopesticide NECO 50 ECAppétence des larves de 21 jours sur les milieux nutritifs traités

% In the presence of the biopesticide ASTOUN 50 EC
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A concentration effect on the palatability of 21-day-old larvaewasobserved. On the first dayafter
incubation, more than 50% of the larvaehad not yetfed on the nutrient media treatedwith a
concentration of 2 ml/l, whereas 85% hadfed on the control. The feeding rate
thenincreasedsharplywith time. At the end of the observations, the highest rate of
larvaehavingconsumed the nutrient media wasobserved on the control and the concentrations of 0.5
and 1 ml/l with values of 100%. The lowest rates wererecordedwith concentrations of 8 ml/l and 10
ml/I (figure 3).

% In the presence of the biopesticide NECO 50 EC

The results show a concentration effect of NECO 50 EC on the palatability of 21-day-old larvae.
Also, the rate of larvaehavingconsumed the treatednutrient media increasedsignificantlywith time.
On the first dayafter incubation, more than 65% of the larvaehadalreadyfed on the media, whatever
the concentration. The 8 ml/l and 10 ml/l concentrations stood out with the lowest rates of
larvaehavingconsumed the media, i.e. 62.5 and 72.5% respectively on pieces of cane stem and on
artificial media. At the end of the observations, all the concentrations recorded a rate of
larvaehavingconsumed the treated media of over 97%. The control and all concentrations except 10
ml/l resulted in a 100% rate of larvaehavingfed. Only 2.5% of the larvaedid not feed on the nutrient
media treatedwith the 10 ml/l concentration (figure 4).

Thus, after incubation, the 21-day-old larvaefedlessrapidly on the nutrient media treatedthan on the
control. Over the entire observation period, 21-day-old larvaefedless on nutrient media treatedwith
the biopesticide ASTOUN 50 EC than on the control from 8 ml/l onwards.
Larvalpalatabilitydroppedconsiderablywhen the concentration of ASTOUN 50 EC biopesticide or
NECO 50 EC increased in the nutrient medium. The feeding rate of 21-day-old
larvaewasgreaterthan 80% in the presence of ASTOUN 50 EC biopesticide and NECO 50 EC.
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Figure 3: Changes in the rate of 21-day-old larvaethatconsumednutrient media treatedwith the
biopesticide ASTOUN 50 EC

- 110

c

2 100

5 il

c 90

[<B]

= 80

g 70 =o=0ml/|
§ 98 60 - =o=0,5ml/l
S’, g 50 - 1 mi/l
.% g 40 - 10 ml/I
< 30 - =o—=2ml/l
% 20 A —o—4 ml/|
% 10 - =o—3 ml/l
% 0 T T T :I

- 1rst day 2nd day 3rd day 4th day 5th day

Time

10



- 110
c
2 100 1
é 90 4 ® * o
% 80 '|/ 3 3
g 0 0o ml/l
§ e\cl 60 & 0,5ml/l
.% g 40 - 10 mi/
= 30 - =o—=2 ml/|
©
% 20 - 4 mi/l
% 10 4 =o—3 ml/l
[«5)
§ O T L] L] :I

1rst day 2nd day 3rd day 4th day 5th day

Time

A : On pieces of cane stalk
B : On artificialnutrient medium
Figure 4: Changes in the rate of 21-day-old larvaethatconsumednutrient media treatedwith the
biopesticide NECO 50 EC

Palatability of 28-day-old larvae on treatednutrient media

% In the presence of the biopesticide ASTOUN 50 EC

The results show that the rate of larvaehavingconsumed the treated media increasedconsiderably
over time and decreasedwithincreasing biopesticide concentration. On the first dayafter incubation,
more than 50% of the 28-day-old larvaehad not yetfed on the nutrient media treated at a
concentration of 4 ml/l, whereas the control recorded a rate of more than 80%. At the end of the
observations, 100% of the larvaehadfed on the twoartificial media up to a concentration of 4 ml/l.
On the nutrient media treatedwith concentrations of 8 ml/l and 10 ml/l, only 5% of the larvaedid not
feed (figure 5).

Rl

% In the presence of the biopesticide NECO 50 EC

The results show that the rate of larvaethatconsumed the treatednutrient media increasedsharply
over time for all the concentrations tested. A concentration effectwasobservedduring the first few
days of incubation. On the first dayafter incubation, more than 75% of the larvaefed on the
treatednutrient media, whatever the biopesticide concentration. By the thirddayafter culture, only

5% of the larvaewere not feeding on the highest concentrations. At the end of the observations, all
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the larvaefed on the pieces of cane stalkwhatever the concentration and only 5% did not feed on the
artificial medium for the concentrations of 8 and 10 ml/I (figure 6).

In short, over the entire observation period, 28-day-old larvaefedless on nutrient media treatedwith
the biopesticides ASTOUN 50 EC and NECO 50 EC than on the control at 8 ml/l or more. After
culture, the 28-day-old larvaefedlessrapidly on the nutrient media treatedthan on the control.
Larvalpalatabilitydroppedconsiderablywhen the concentration of biopesticides in the nutrient
medium increased. The rate of 28-day-old larvaeconsumingtreatednutrient media wasgreaterthan
90% in the presence of the biopesticide ASTOUN 50 EC and NECO 50 EC.
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Figure 6 : Changes in the rate of 28-day-old larvaethatconsumednutrient media treatedwith the
biopesticide NECO 50 EC
Larvalpalatability as a function of age, nutrient medium and biopesticide
The rate of Eldanasaccharinalarvaeconsuming the treatednutrient media
variedsignificantlywithage. The highest rate wasrecorded for 28-day-old larvae (98.75%).
Larvaeaged 14 and 21 daysfedless on the treatednutrient media, with rates of 95.10 and 95.18%
respectively. Thus, the older the larvae, the more indifferenttheywere to the treatments (table 3).
A Dbiopesticide effectwasobserved on the palatability of E. saccharinalarvae. This
effectwassignificantonly for 14-day-old larvae and for all agescombined (Table 4). The palatability
of the larvaewashigher on nitritic media treatedwith the biopesticide NECO 50 EC than on
thosetreatedwith ASTOUN 50 EC with 97.38 and 95.30 %.
A siginificanteffect of the nutrient medium wasrecorded on the palatability of the larvaeexcept at
the age of 28 days. Larvalpalatabilitywashigher on pieces of cane stem, with rates of 97.14 and
97.68% at 14 and 21 days of agerespectively, comparedwith 93.04 and 92.68% on artificial
medium. For all agescombined, the rate of larvaehavingconsumed the treated media washigher on

pieces of cane stem than on artificial medium, with 98.04 and 94.64% respectively (table 5).
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Table 3: Rate of larvaeconsumingtreatednutrient media as a function of age

Age of larva Rate of larvaefeeding (%0)
14 days 95,10 b
21 days 95,18 b
28 days 98,75 a
Average 96,33929
C.V (%) 6,76000
Probability 0,000003

In the table, values followed by differentletters are significantlydifferent at the 5% thresholdaccording to the Newman-

Keuls test. C.V. = Coefficient of variation

Table 4: Rate of larvaethatconsumed the treatednutrient media according to the biopesticides tested

Rate of larvaefeeding (%0)
21-day-old 28-day-old

Biopesticides 14-day-old larvae Average

larvae larvae
ASTOUN 50 EC 92,68 b 94,64 a 98,57 a 95,30 b
NECO 50 EC 97,50 a 95,71a 98,93 a 97,38a
Average 95,10 95,18 98,75 3,66
C.V (%) 7,98 7,46 3,36 6,76
Probability 0,000004 0,000004 0,000004 0,015212

In the table, values in the samecolumnfollowed by differentletters are significantlydifferent at the 5%
thresholdaccording to the Newman-Keuls test. C.V. = Coefficient of variation

Table 5: Rate of larvaehavingconsumed the treated nutritive media as a function of the nutritive
medium

Rate of larvaefeeding (%)

Milieux nutritifs 14|' day-old 21-day-old 28-day-old A erage
arvae larvae larvae
Artificialnutrient medium 93,04 b 92,68 b 98,21a 94,64 b
Piece of cane stem 97,14 a 97,68 a 99,29 a 98,04 a
Average 97,14 95,18 98,75 96,34
C.V (%) 7,98 7,46 3,36 6,76
Probability 0,000003 0,000003 0,000003 0,009898

In the table, values in the samecolumnfollowed by differentletters are significantlydifferent at the
5% thresholdaccording to the Newman-Keuls test. C.V. = Coefficient of variation

Percentage of repulsion of imagos by biopesticides
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The repellent effect of the biopesticides ASTOUN 50 EC and NECO 50 EC on E.
saccharinaadultsincreasedwith the dose of the product. For ASTOUN 50 EC, itincreasedfrom 30 to
90 % and for NECO 50 EC from -5.41 % to 17.5 % when the concentration wasincreasedfrom 0.5
to 10 ml/l (Tables 6). Also, for all doses tested, the biopesticide ASTOUN 50 EC had a more
pronounced repellent effectthan NECO 50 EC on E. saccharinaadults (Tables 7).

Laying rate in the treatedcompartment

The laying rate of Eldanasaccharinafemales in the presence of NECO 50 EC changedfrom 48.73 to
46.73% with the increase in concentration from 0.5 to 10 ml/l. However, thisdecreasewas not
significant at the 5% level. In the presence of ASTOUN 50 EC, the laying rate of
Eldanasaccharinafemales in the treatedcompartmentchangedfrom 41.29 to 4.09% with the increase
in concentration from 0.5 to 10 ml/l. The analysis of variance revealed a significanteffect of the
concentration on the spawning rate in the treatedcompartment. Thus, as the concentration of
ASTOUN increased, the femalesmovedfurtheraway and laid eggs in untreated areas (table 8). In
comparison, the oviposition rate of Eldanasaccharinafemales in a treated area wasstatisticallylower
in the presence of the biopesticide ASTOUN 50 EC than in the presence of NECO 50 EC from the
dose of 2 ml/I (table 9).

Table 6: Percentage of repulsion of E. saccharina imagos by the biopesticide ASTOUN 50 EC and

NECO 50 EC
Percentage of repulsion
Concentration ASTOUN 50 EC NECO 50 EC
0,5ml/l 30,00 a -5,00a
1 ml/i 45,00 b 7,50 a
2ml/l 60,00 ¢ 10,00 a
4 ml/i 67,50 ¢ 12,50 a
8 ml/l 87,50 d 12,50 a
10 ml/I 90,00 d 17,50 a
Average 63,33 9,17
C.V (%) 0,39 3,33
Probability 0,000000 0,026070

In the table, averages in the samecolumnfollowed by a differentletter are statisticallydifferent at the 5%
thresholdaccording to the Newman-Keuls test.
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Table 7: Percentage of repulsion of E. saccharina imagos by the biopesticide ASTOUN 50 EC and

NECO 50 EC
Percentage of repulsion
Product 0,5 ml/l 1 ml/l 2ml/l 4 mi/l 8 ml/l 10 ml/I
45,00
ASTOUNSOEC 30,00 a 60,00 a 6750a 8750a 90,00 a
a
NECO 50 EC 500b 750 b 10,00 b 1250b  1250b 17,50Db
Average 12,5 26,25 35 40,00 50,00 53,75
C.V (%) 2,47 1,09 0,97 0,92 0,93 0,8

Probability 0,007183 0,001187 0,000108 0,000071 0,000007 0,000001

In the table, averages in the samecolumnfollowed by a differentletter are statisticallydifferent at the 5%

thresholdaccording to the Newman-Keuls test.

Table 8: Rate of eggs laid in the compartment of the rearing box treatedwith the biopesticides
ASTOUN 50 EC and NECO 50 EC

Rate of eggs laid in the treatedcompartment

Concentration ASTOUN 50 EC NECO 50 EC

0,5ml/l 41,29 a 48,73 a

1 ml/l 37,15b 48,18 a

2ml/l 16,95 b 4517 a

4 ml/l 9,76 b 45,49 a

8 ml/l 4,69 b 49,25 a

10 ml/i 4,09 b 46,73 a
Average 18,99 47,26
C.V (%) 78 57

Probability 0,000028 0,999180
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In the table, averages in the samecolumnfollowed by a differentletter are statisticallydifferent at the 5%
thresholdaccording to the Newman-Keuls test.

Table 9: Comparative effect of the biopesticide ASTOUN 50 EC and NECO 50 EC on the
oviposition rate of E. saccharinafemales

Egg-laying rate in the treatedcompartment

biopesticides 0,5 ml/l 1 mi/ 2 ml/l 4 ml/i 8 ml/l 10 ml/i

ASTEEN >0 48,73 a 48,18 a 4517 a 45,49 a 49,25 a 46,73 a

NECO 50 EC 41,29 a 37,15a 16,95 b 9,76 b 4,69 b 4,09b
Average 45,01 42,67 31,06 27,63 26,97 25,41
C.V (%) 71 57 75 120 102 114

Probability 0,614703 0,327538  0,003342  0,011174 0,000007  0,000125

In the table, averages in the samecolumnfollowed by a differentletter are statisticallydifferent at the
5% thresholdaccording to the Newman-Keuls test.

DISCUSSION

The palatability of E. saccharinalarvaedecreasedsignificantlywithincreasing concentration of the
biopesticide ASTOUN 50 EC. Similarly, this biopesticide had a verymarked repellent effect on E.
saccharinaadults and considerablyreduced the oviposition rate of females in the
treatedcompartments. Theseresultsindicatethat the biopesticide ASTOUN 50 EC has a repellent
effect on E. saccharinalarvae and adults.This justifies the factthat E. saccharinalarvaefeedfaster on
control nutrient media than on treatednutrient media as well as the effectsobserved on adults. Our
results are similar to those of [13] whoshowedthat the essential oils of Cymbopogoncitratus and
Ocimumcanum have an antiappetitiveeffect on CylaspuncticollisBohemanresulting in
reducedconsumption of sweetpotatorootscompared to the control. After 5 days of observation, a
rapidincrease in the rate of larvaehavingconsumed the treatednutrient media wasobserved.This
progressive feeding of larvae on treatednutrient media isthought to be due either to the larvae's
accommodation to the odouremitted by the biopesticides or to the loss of the latter's repellent effect
over time. The latter wouldbeattributable to the high volatility of the active ingredients in the
biopesticide ASTOUN 50 EC. As indicated by the work of severalauthors [14, 15, 16], the essential
oil of Cymbopogoncitratus, the main component of the biopesticide ASTOUN 50 EC, ishighly
volatile, whichseverelylimitsits repellent activity over time.In the presence of NECO 50 EC, the
palatability of the larvaewaslowerthanthat of the control only on the first dayafterculturing and for

the highest concentrations. Afterthat, the rate of larvaefeeding on the treatednutrient media
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increasedveryrapidly to equalthat of the control in most cases. Thus, like the biopesticide ASTOUN
50 EC, NECO 50 EC has a repellent effectagainst E. saccharinalarvae. However, its action
isverylimited in time. Theseresults are in line withthose of [17],
whodemonstratedthatOcimumgratissimum L, whose essential oilis the main component of NECO
[4], is a repellent plant against the lepidopteransHellulaundalis, Spodopteralittoralis and Plutella
xylostella.In addition, severallaboratory and fieldstudies have demonstrated the insect-repellent
and/or insecticidaleffect of the NECO biopesticide against a wide range of stock predators, fungal
and bacterial agents and borers [4, 5, 18, 19, 20].

Comparative analysis of thesetwo biopesticides in terms of theireffect on the palatability of E.
saccharinalarvae and repellency of adultsrevealedsignificantdifferences. The biopesticide ASTOUN
50 EC had a more marked repellent effect on larvae and imagos and greatlyreduced the oviposition
rate of E. saccharinafemalesthan the biopesticide NECO. Thus, the biopesticide ASTOUN 50 EC
was more insect repellent than NECO 50 EC on E. saccharinalarvae and adults. This difference in
efficacycouldbeexplained by the difference in composition of thesetwo biopesticides. Indeed, the
biopesticide ASTOUN 50 EC includesneral, a-citral, sulcatone, oxygenatedmonoterpenes and [-
myrcene [8] whereas NECO 50 EC has Thymol, Gamma-Terpinene and Eugenol as active
ingredients [9]. This resultis consistent withthose of [6] whodemonstrated a difference in the
larvicidaleffect of topical application of the essential oils of Zingiber officinale,
Cymbopogoncitratus and Ocimumgratissimum.

Conclusion

This studyis part of the search for means and methods to control Eldanasaccharina, the main
sugarcanestalkborer in Cote d'lIvoire. The effect of two biopesticides, ASTOUN 50 EC and NECO
50 EC, wastested on the palatability of the pest'slarvae and adults. The resultsshowedthatthesetwo
biopesticides had an antiappetitiveeffect on larvae and a repellent effect on Eldanasaccharinaadults.
However, the biopesticide ASTOUN 50 EC was the most effective. It ishighly repellent to adults,
considerablyreduces the oviposition rate of females in treated areas and ishighlyantiappetizing. This
biopesticide couldbetested in the field for effective use againstEldanasaccharina in sugar cane.
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