
Effects of Cultivars and Insecticides on Fruit Loss caused by Eublemma olivacea in
Eggplant in Biu, Borno State, Nigeria

IBUKAR M.B. 2SASTAWAB.M. and 2MAINAU.M.
'Federal College of Education (Technical) P.M.B.I013 Potiskum, Yobe state, Nigeria.
2Department of Crop Protection, University of Maiduguri P.M.B.l 069, Maiduguri.

Nig. J. Ent. 32: 41-46 (2016)
ABTRACT: Field trials were conducted at Biu (latitude 10°35'N and longitude 12°13'N and 750 m
above sea level) during the 2008 and 2009 rainy seasons to study the reaction of three cultivars of
eggplants to insecticide sprays against Eublemma olivacea (walk) infestation. The factorial
experiment consisted of three local eggplant cultivars (Biu Stripped, Biu White, and Biu Green), two
insecticides {Endosulfan and Neem Seed Aqueous Extract (NSAE)}and three spray regimes {at 2
weeks after transplanting (WAT), 2 and 4 WATand at 2,4 and 8WAT}. Among the three cultivars
(Biu Green, Biu stripe and Biu White), Biu Green (BG) showed some degree of resistance to the
larvae and had higher fruit yield which makes it the best cultivar. Untreated cultivars had
significantly higher number of larvae and higher percentage fruit damage in both 2008 and 2009
rainy seasons. Both Endosulfan and NSAE were better than the control. NSAE performed better in
terms of fruit yield and therefore the best insecticide for safer and higher fruit yield. The results also
showed that three sprays significantly lowered the number of larvae per plant/plot. The larvae of
Eublemma olivacea was found to be damaging young fruits and leave of eggplant in the area. Based
on the outcome of this study, farmers can spray their eggplant three times with NSAE for a better
fruits yield.
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INTRODUCTION
Eggplant, Solanum spp L. (solanaceae) is one
of the most important vegetable crops in Asia
andAfrica (Rice et al, 1987). The crop is widely
grown both as irrigated and as rain-fed crop in
Northern Nigeria. The worldwide production
of eggplant has been reported to be 22.3 million
metric tonnes annually with Asia producing
20.6 million metric tonnes, Africa 807.7
thousand metric tons, Europe 242 thousand
metric tonnes, North and Central America
149.6 thousand metric tons, South America
5,850 thousand metric tons and Oceanic
countries 820 metric tons (Rajam et al., 2002).
Many pest species have been identified as
causing threat to the production of eggplant in
various parts of the world (Leaky and Wills,
1997). Insects pest associated with eggplant
include; polyphagous fruit boll worm,
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Helicoverpa armigera (Hubner) and fruit and
shoot borer, Leucinodes orbonalis (Guenee)
which bores into tender fruit and shoot causing
stunted plant growth and fruit loss (Rice et al.,
1987; Rashid et al., 2003). Also, eggplant is
attacked byEmpoascafalvaescens, Epilachana
chrysomelina (thumb), Spodoptera littoralis
(Boisd), Bemisia tabacci (Genn), Aphis
gossypii (Glov), Jacobiasca lybica (deBerg),
Zonocerus variegatus (Linnaeus), Psilliode
balyi (Jocoby), Pssilliodes splendida (Harold)
and spider mites, Tetranychus ludeni (Zacher)
(Corket al., 2005). In Nigeria, the adult and
larvae of flea beetlePodagrica uniforma attack
root of the plant. The larvae of leaf roller,
Eublemma olivacea which was considered a
rriinor pest on eggplant was found to be boring
young fruits and later roll themselves in leaffor
pupation causing significant damage to fruits.
Eggplant suffers from various types of damage
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both as direct damage by insect pest which
include; stunting of shoots and leaves, leaf or
fruit deformation, distortion and
skeletonisation of plant leaves and indirect
damage such as transmission of
phytopathogenic viruses, promotion of sooty
mold on the leaves and enhancement of weather
damage to the fruits (Ribero et ai., 2006). Insect
pests cause direct economic yield loss of about
65 % in Bangladesh (Bari, 1999) and 25-80 %
inNigeria (Ukeh et ai., 2007).
Presently farmers in Nigeria rely almost
entirely on synthetic pesticides for the control
of pest and diseases of eggplant (Kabir et ai.,
1996). But the continuous application of
synthetic pesticides has serious implications
including acute and chronic poisoning of
applicators, farm workers and even consumers,
destruction of aquatic organisms, birds and
other wild life, disruption of natural biological
control and pollination (Emosairue and Ukeh,
1996; Perry et al.,1998; and Abder-Rahman,
1999). In addition, the indiscriminate use of
synthetic insecticides in the production of
eggplant have become particularly hazardous
to the environment (Cork et ai., 2003).These
short comings fuel the need for an
environmentally safe and effective alternative
to the synthetic chemicals for pest management
in eggplant production. Azadirachta indica
contains substances like terpenoids, nimbin,
azdirone, azadirachtin and these substances are
believed to have antimicrobial activities. The
azadiracthtin extracted from the fruits and
leaves of neem tree, has insect repellent
activities and can retard insect reproduction
(Rembold, 1989; Stoll, 2001 and Romin and
Raemakers, 2001). This study is aimed at
determining the best cultivar, insecticide and
spray regime for reduced fruit damage and high
yield by Eubiemma olivacea.

MATERIALS AND METHODS
Study Area: Trials were conducted under
rainfed at Biu, Borno State during 2008 and
2009. Biu is located on latitude lOo361N and
longitude 12°131E and 750 m above sea level

(Davies, 1956). With monthly rainfall between
34.9 mm and 231.6 mm in 2008, and between
39.8 mm and 298.7 mm in 2009. Average
annual rainfall was 140.92mm and l60.04mm
in 2008 and 2009 respectively. Temperature
ranged between 30°C to 36 °c during the trial
periods (MANR, 2002).
Sources of Materials: The three cultivars (Biu
green striped, Biu white grooved and Biu green
smooth) were obtained from Borno State
Agricultural Development Project (BOSADP).
Endocel (Endosulfan 35 EC) was purchased
from agrochemical retailers in Biu. Matured
ripped neem seeds was collected atMaiduguri.
Preparation of Neem Seed Aqueous Extract
(NSAE): The seeds were grounded to powder
and mixed with deionized water at the rate of 50
gll, stirred vigorously for 1 - 2 minutes and
allowed to stand overnight. The extract was
then applied using knapsack (El Shafie and
Basedow, 2003).
Nursery: A sunken nursery bed was prepared
with clay loamy soil mixed with 50kg of farm
yard manure. Seeds of the 3 eggplant cultivars
were mixed with fine soil and broadcast evenly
on the nursery bed, which measured 2m x 4m.
This was done on 25thMarch, 2008 and on rr
March, in 2009. A seedling per stand was
transplanted on 17thMay, 2008 and on 10th May,
2009 at a spacing of 60cm x 60cm.
Land Preparation, Experimental Design
and Application of Treatments: On a
harrowed area of 480m2

, 18 treatment plots of
2m x 2m in each replication was laid out in strip
split-plot design. With cultivar as vertical strip,
insecticide as horizontal strip and spray regime
as the sub-plot factor, each treatment was
replicated three times. The three insecticide
spray regimes included; one spray, at 2 weeks
after transplanting (WAT), two sprays, at 2 and
4 WAT,and three sprays, at 2,4 and 8WAT,i.e.
at seedling, flowering and fruiting stages.
Neem Seed Aqueous Extract was applied at 50g
powder/liter (EI Shafie and Basedow,
2003).While Endosulfan35EC was applied
according to the manufactures recommended
rate of 3Om1l20 liter. Both insecticides were
applied using the CP 10 (Cooper Pegler)
knapsack sprayer.
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Data Collection
Insect pest count
Number of larvae of Eublemma olivacea were
counted from eight randomly selected plants in
each plot on weekly basis starting from fruiting.
This was done by dissecting the infested fruits
from the selected plants. Number of
undamaged and damagedfruits
From eight randomly selected plants in each
plot, damaged and undamaged fruits were
counted and weighed at each harvest on weekly
basis.

Assessment of Fruit Yield and Fruit Yield
loss:
The assessment of fruit yield and fruit yield loss
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in each plot was done according to the method
described by Judenko (1972); modified as
follows:
1. P= (a-b) 100

a
2. Potential fruit yield / plot were calculated
as:

w= 100ab (kg)
100-L

3. Fruit yield / plot was calculated as.
w-(w-ab) (kg)

4. Fruit Loss was calculated as: w - ab (kg)
5 .Percentage fruit yield loss was calculated as:

Table 1: Effect of variety, insecticide and spray regime on fruit damage and yield loss of eggplant to
larvae of Eublemma olivacea.

2008 2009
No. of Percentage Percentage Fruit No. of Percentage Percentage Fruit

Treatment
larvae fruit yield loss yield (kg)

larvae fruit yield loss yield
Damage ha Damage (k2) ha

Varieties
BS 4.31 3.72 5.30 12.16 3.53 4.12 3.27 3.18
BW 3.96 3.44 5.08 12.19 3.32 4.29 2.99 3.68
BG 3.79 3.24 4.94 12.54 2.64 4.10 3.01 3.74
SE 0.26 0.18 0.30 0.16 0.17 0.11 0.10 0.03
LDS 0.73 0.50 0.86 0.46 0.47 0.30 0.29 0.09
Insecticide
ENDO 2.06 2.57 3.84 12.09 1.72 3.05 2.49 3.84
NSAE 2.08 2.60 3.88 12.18 1.83 3.19 2.58 3.85
CON 7.93 5.24 7.60 8.81 5.94 6.28 4.20 2.06
S.E 0.16 0.17 0.35 0.19 0.38 0.20 0.14 0.07

LSD 0.45 0.48 0.98 0.55 1.06 0.56 0.40 0.21
Spray Regime
One spray 5.14 3.47 5.36 12.19 3.71 4.40 3.28 3.77
Two sprays 3.57 3.58 5.25 12.44 2.90 4.13 3.16 3.65
Three sprays 3.37 3.35 4.71 12.26 2.89 3.98 2.82 3.80
S.E 0.15 0.13 0.13 0.13 0.23 0.19 0.10 0.09

LSD 0.30 0.27 0.27 0.26 0.46 0.39 0.20 0.19

Key: B S -Bin Striped, BW-Bin White, BO-Bin Green, S.E-Standard Error, ENDO-Endosulfan, NSAE-Neem Seed Aqueous Extract, CON -Control
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Table 2: Effect of interactions of variety, insecticides and spray regime on fruit damage and fruit yield
loss of Eggplant

Treatment

2008 Rainy Season
No. of Percentage

fruit Percentage
yield losslarvae Damage

Fruit yield
(kg) ha

2009Rainy Season
No. of Percentage

fruitlarvae Damage

Percentage
yield loss

Fruit
yield

(kg) ha
Varieties X Insecticides
BS X ENDO 2.18
BSXNSAE 2.47
BSXCON 8.28
BW X ENDO 2.15
BWNSAE 2.23
BWXCON 7.50
BG X ENDO 1.85
BG X NSAE 1.54
BG X CON 8.01
SE 0.57
LSD 1.15
Variety X Spray Regime
BS X One spray 5.89
BS X Two sprays 3.63
BS X Three sprays 3.41
BW X One spray 5.03
BW X Two sprays 3.67
BW X Three sprays 3.18
BG X One spray 4.48
BG X Two sprays 3.40
BG X Three sprays 3.52
S. E. 1.44
Insecticide X Spray
Regime
ENDO X One Spray
ENDO X Two Sprays
ENDO XThree
Sprays
NSAE X One Spray
NSAE X Two Sprays
NSAE XThree
Sprays
CON
S.E.
LSD

2.87

3.61
1.48

1.08

3.85
1.39

1.00

7.94
0.34
0.68

2.82
2.64
5.69
2.45
2.75
5.12
2.44
2.40
4.89
0.26
0.53

3.95
3.85
8.11
3.85
4.02
7.36
3.72
3.76
7.34
0.36
0.73

12.08
11.78
8.82
11.94
12.38
8.86
12.85
12.50
8.55
0.31
0.62

12.18
12.23
12.07
12.29
12.18
12.11
12.11
12.91
12.59
0.33

0.65

12.15
12.05

12.07

12.16
12.63

11.74

8.55
0.30
0.60

2.34
2.23
6.03
1.36
1.87
6.73
1.47
1.39
5.07
0.45
0.19

4.41
2.50
3.03
3.65
3.04
3.27
3.06
2.50
2.37
1.07

2.14

2.68
1.14

1.36

2.59
1.74

1.16

5.85
0.45
0.90

Key: B S -Biu Striped, BW-Biu White, BG-Biu Green, S.E-Standard Error, ENDO-Endosulfan,
NSAE-Neem Seed Aqueous Extract, CON -Control

3.76
3.87
3.53
3.14
3.30
3.24
3.24
3.57
2.93
0.68
1.35

2.84
2.68

2.19

2.32
2.83

2.65

5.25
0.27
0.54

5.59
5.54
4.79
5.30
5.32
4.62
5.19
4.89
4.74
0.95

1.89

4.23
4.12

3.17

4.23
4.06

3.35

7.62
0.34
0.67

DISCUSSION
In northern Nigeria, eggplant is widely grown
both as irrigated and as rain- fed crop (Ukeh et
al., 2007). In the present study the larvae of
Eublemma olivacea was found to be an
important insect pest attacking eggplant in both
2008 and 2009. The pest attack young fruits and
feed inside the fruit throughout the larval period
before moving to leaf for pupation. Both
insecticides that were applied against the fruit
borer were effective in reducing Eublemma
olivacea infestation on eggplant. Thus the
significantly lower fruits yield in both seasons
III the control treatment may be directly
attributable to the activity of the high borer

3.03
3.10
6.23
3.46
3.10
6.31
2.67
3.36
6.29
0.42
0.85

4.06
4.32
3.98
3.81
4.83
4.24
4.08
4.07
4.16
0.85
1.70

3.59
2.91

2.66

2.93
3.82

2.81

5.43
0.36
0.71

2.74
2.69
4.37
2.33
2.52
4.12
2.40
2.54
4.10
0.21
0.43

3.48
3.34
2.97
3.12
3.03
2.81
3.24
3.12
2.68
0.44

0.87

2.78
2.66

2.02

2.94
2.68

2.12

4.12
0.17
0.35

4.05
3.82
2.06
3.57
3.81
3.64
3.90
3.90
3.42
0.17
0.34

3.69
3.82
3.90
3.74
3.49
3.79
6.89
3.65
3.70
0.19

0.37

3.72
3.78

4.02

3.95
3.78

3.81

2.12
0.17
0.35

population in the untreated eggplants (Table 1).
From the results of two years of study i.e. 2008
and 2009, the mean number of larvae and its
damage on eggplant fruits of the varieties; BS,
BW and BG were not significantly different.
Consequently, there was no significant
difference among the fruit yield in all cultivars
in 2008 (Table I).This may be due to relatively
lower infestation, percentage fruit damage and
fruit loss suffered by the cultivars. In 2009
however, BG had significantly higher fruit
yield, probably the consequence of
significantly lower infestation in the cultivar
(Table 1).
The results imply that among the three
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cultivars, cultivar BG responded better to
insecticide sprays in reducing infestation and
increasing yield in egg plants. In addition, the
fact that untreated BG sustained relatively
lower infestation than untreated BW and BS in
2009 may explain why control ofthe fruit borer
was more effective in cultivar BG than the other
cultivars. It shows that cultivar BG possess
some resistance to the fruit borer, and thus may
be a good cultivar for improvement programs
and integration with other methods for the
control ofEublemma sp on eggplant.

r
I

The significantly higher fruit yield in BG
treated with both Endosulfan and NSAE in
2008 unlike BS which gave similar yield only
when treated with Endosulfan and BW only
when treated with NSAE suggests that farmers
that plant BG may have better flexibility in
choosing the insecticide to control the fruit
borer. Nevertheless, the result suggests that
farmers that plant cultivar BG would reduce
borer infestation and increase fruit yield better
when they adopt the use of both Endosulfan and
NSAE. In a similar study, aqueous neem kernel
extract (ANKE) have shown good control of
major insect pests of okra such as flea beetle,
Podagrica spp cotton leaf roller Sylepta
derogata F and cotton bollworm Helicoverpa
armigera Hb (Anaso and Lale, 2001). The
azadiracthtin extracted from the fruits and
leaves of neem tree, has insect repellent
activities and can retard insect reproduction
(Rembold, 1989; Stoll, 2001 and Romin and
Raemakers, 2001). In both 2008 and 2009, the
highest fruit yield was obtained in cultivar BG
sprayed two to three times with NSAE
compared with the other treatments, which
suggest that borer control with NSAE can be
achieved with two to three sprays. One
advantage of this is that environmental
contamination can be minimized.
Nevertheless, two or three sprays of
Endosulfan gave high fruit yield in BG over the
study period which may been attributed to the
significantly lower infestation and damage
sustained by this variety from the fruit borer.
The implication of the result is that if farmers
must use Endosulfan to control fruit borer on
cultivar BG, they should apply two to three
sprays of the insecticide in a cropping season.

Similar study have shown that ANKE is
effective in reducing the injury of the three
major insect pests of okra. NSAE can therefore
serve as an alternative to synthetic insecticides
(Anaso and Lale, 2001).

CONCLUSION
The study revealed that, among the three
varieties, Biu Green showed some degree of
resistance to the larvae and had higher fruit
yield which makes it the best variety. NSAE
performed better in terms of fruit yield and
therefore the best insecticide for higher fruit
yield. Also up to three sprays of insecticide

was required for effective control of pest and a
better fruits yield of eggplant. The larvae of
leave roller Eublemma olivacea which was a
minor pest of eggplant was found to be the only
larva feeding on the young fruits causing
significant damage in the area.

ACKNOWLEDGMENT
Special thanks to Insect Museum ofInstitute for
Agricultural Research, Zaria for identifying the
insect samples and Borno State Agricultural
Development Programm (BOSADP) for the
varieties of eggplant.

REFERENCES
Abder-Rahman, H.(1999)Effect of aluminum

phosphide on blood glucose level. vet
Human Taxicol.,4l,31-32.

Anaso, C.E. and Lale N.E.S. (2001).
Evaluation Aqueous Neem Kernal Extract
for the control of major insect pest of okra.
Journal ofArid Agriculture, 11,65-72.

BARI (1999) Bangladash Agricultural
Research Institute. Annual Report 1999.
Joydebpur Gaizpur. Bangladash 481pp.

Cork, A., Alan, S.N., Rouf, RM.A. and
Talekar, N.S. (2003). Female sex
pheromone of bringal ruit and shoot borer,
leucinodes orbonalis. Trap optimization
and application in IPM t ria Is. B u It .
Entom. Res., 93,107-13

Cork, A., Alan, S.N., Roof, RM.A and
Talekar, N.S., (2005). Development of
mass trapping technique for the control of
brinjal shoot and fruit borer. Leucinodes


