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ABSTRACT

Greenhouse and field experiments were conducteédeaFaculty of Agriculture Research Farm, Universit
Nigeria, Nsukka during the 2010 growing seasonJaluate the efficacy of neem seed extraadirachta
indica A. Juss) and fungicides (Apron plus 50Ds and Bejlas seed dressing for the management of fungal
leaf spot diseaseCércospora melongenae, CA) of eggplants$olanum melongena L.). The experiments were laid
out as a 4 x 3 factorial in Completely Randomizesgsipn (CRD) and Randomized Complete Block Design
(RCBD) for greenhouse and field experiments re$pelgt Result obtained showed that combination eém
seed extract treatment and black beauty eggplargtyavere most effective in the management of &alrngaf
spot disease of eggplant. Neem seed extract signtfy (P=0.05) reduced number of leaf abscisgiencentage
aborted flowers and leaf spots disease incidersgstg/leaf and spots/plant) and severity, and silguificantly
(P=0.05) increased germination and survival co@migeeks after transplanting (WAT), leaf number plant,
number of fruits per plant, fruit weight and yieidboth experiments. As regards to varietal effeaigck beauty
significantly (P=0.05) had reduced number of leb§assion, flower abortion disease incidence arsgatie
severity, and also significantly (P=0.05) increagevival counts 2 WAT, fruit weight per plant anield. It was
therefore recommended that neem seed extract ke asealternative to synthetic inorganic chemicals i
combination with black beauty eggplant varietytfoe management of fungal diseases in eggplant.
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INTRODUCTION

Eggplant Solanum melongena L.) is one of the most popular of the many speoiesolanum that bear non-sweet, non-
acid vegetable type of fruit. The fruit is a faousce of cellulose, traces of protein and cont&a$% water (Tindall,
1983). It is a nourishing and most welcome fruijetable eaten raw in formal and informal occastonsrban and rural
Nigerians.

Seedling emergence, fruit yield and quality of dggplant produced are reduced by various pathogeganisms and
pests, especially fungi. Fungicides of differenemiical composition have been used in fungal diseasmagement of
vegetables (Ricet al., 1990; Tindall, 1983). However, numerous environtakand health problems had been reported
to be associated with their use (FAO, 1983; Amaaljo2000). Unguarded uses of these fungicides hisee reen
reported to result in the development of diseasistance in many fungal species (Hewitt, 1998).

Neem plant Azadirachta indica A. Juss) has been shown to be a potential alieen&ir the control of plant fungal
diseases, with chemical compounds that are envieatethfriendly (Amadioha, 200@hiejina, 2006). Some constituents
of the neem plant that effect diseases control detnate systematic action in certain plant spe@eseral tests have
indicated considerable promise for use of neemtphadiseases management (Sirgghl., 1980; Locke, 1990; Locke and
Lawson, 1990; Amadioha, 2000; Okigho and Emogh&fieé3; Chiejina, 2006). It is expected that the afseeem plant
materials extract for diseases control as alteredat synthetic chemical will ensure safer plamdduce and a healthier
environment. The study was therefore conductedkémnée in greenhouse and field experiments, thieaa§ of neem
seed extract and fungicides (Apron plus 50DS andd®e) as seed dressing for management of fungibfmt disease of

eggplant.

MATERIALS AND METHODS

Description of the study location

The experiments were conducted at the Faculty ofcAfjure Research Farm, University of Nigeria, Ksa during the
2010 growing season. The site is located withinl#tieude 0852N, longitude 0724'E and at an altitude of 447.26 m
above sea level. The area is characterized bydistiet (April to October) and dry (November to May seasons with
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rainfall bi-modally distributed, with peaks in Juind September. The experimental field was underyear grass fallow.
The soil of the area was characterized textuallgg aandy loam. The clay and silt contents propethiat enhance water
retention were low, 24% and 20% respectively. THewas low, as well as nitrogen and organic matergent. At the
low soil pH, the aluminum content was high, whilagnesium and calcium contents and base saturagom law (Table
1). There was need for soil amendment by use oigen based fertilizer and organic manure.

Table 1. Soil Physical and Chemical PropertiehefiExperimental Site before Planting

Property Content
Mechanical Properties

Coarse Sand (%) 46.00
Fine Sand (%) 28.00
Clay (%) 24.00
Silt (%) 20.00
Textural Class Sandy Loam
Chemical Properties

pH (H:0) 4.30
pH (KCI) 3.70
Organic Carbon (%) 0.72
Organic Matter (%) 1.24
Total N (%) 0.0064
Available P (ppm) 8.80
Base saturation (%) 43.00
Exchangeable Cation (meg / 100g soil)

Na 0.80

K 0.16
Ca 1.00
Mg 0.90
CEC (me / 100g) 7.00

Greenhouse Experiment

The greenhouse experiment was conducted as a fact@ial laid out in a Completely Randomized Des{@RD). A
total of 24 treatment combinations per replicats wsed, and was replicated three tink@sur varieties of eggplant seeds:
Lokoja, Marvel, Black beauty and Edible leaves logare the experimental materials. Neem seed ex{Bag ppm) and
fungicides (Apron plus 50Ds and Benlate) were aublas seed dressing by soaking (Maetiel., 1969) before
establishing the nursery. Active ingredients froratgd mature neem seed kernels were extractedhbyatextraction
method (Kenneth, 1974). Concentration of Azadiraci parts per million (ppm) in each millilitre afxtract was
determined using the wavelength of the compoun@n@1(E910) in ethanol (Znna al., 1975)]. Seed Health Test was
also carried out on the seeds (ISTA, 1993). Peddrpolythene bags measuring 90cm x 90cm wer. ds® soil from
the same site of field experiment was used. Cuadtyy manure was incorporated as basal dressiribeatate of 60
g/bag' 4 WBT and mulch with grass. Perforations on thgsbensured proper drainage. Soil in the bags veseteevery
two weeks to ensure proper aeration. Four weeksektllings from the nursery bed were transplaniad, per bag.
Compound fertilizer (NPK: 20:10:10) was appliedts rate of 80 g/baas basal dressing 2 weeks after transplanting
(WAT).

Field Experiment

The area was mowed, ploughed and harrowed forttitly.sA total land area of 310.3nvas mapped out with 210.6m
actually under plant cover. The experiment was ootetl as a 4 X 3 factorial, laid out in RandomigZaimplete Block
Design (RCBD). The treatment combinations wereicaf@d three times. Each replicate was a block ofpbts
measuring 2m x 2m and 0.5m apart. Each plot coatlaiwelve plants with 45cm x 60cm spacing withirl detween
rows respectively, giving a total plant populatmi288 plants per replicate and 864 plants per@if. Seed treatments
were as in the greenhouse experiment. Cured paukinure was worked into the plots as basal dresditite rate of 120
kg/ha 4 WBT. Four week old seedlings from the niyrdged were transplanted into the plots and NPK mmmd
fertilizer (20:10:10) at the rate of 150 kg/ha vegplied two weeks after transplanting (WAT). Nontlarotectant was
applied. Plots were manually weeded with hoe anées arise.
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Data Collection
Data were collected on some vegetative paramatield, and yield characters of egg plant, and onl¢laé spots disease
incidence and severity.

Disease incidence and severity was scored usingddle of 0 — 3; with 0 = healthy (no leaf spoty,3= mild infection
(1 - 10 spots / leaf); 1.0 = moderate infection €120 spots / leaf); 2.0 = severe infection (210-sgots/ leaf); and 3.0 =
very severe infection (40 spots and above per (€xdpke, 2006).

Disease incidence)(= Number of infected plant units x 100
Total number of plant units assessed

Disease severityd = Area of diseased tissue x 100
Total tissue area

Data Analysis
Data collected were subjected to statistical afmalyksvariance (both greenhouse and field expertg)dn test for the
significance of treatment effects using GenStat(30D3).

RESULTS
Main Effects of Seed Treatments and Variety on Svegetative Parameters

Survival Counts at 2 WAT

Survival counts at 2 WAT showed significant (P=0.8Bference among the treatments applied and #neetal effects in
the both experiment (Table 2). In the greenhouge/xent,Azadirachta indica seed extract treatment had the highest
survival counts, when compared with the rest ofttbatments. In the field experiment, Benlate HedHighest survival
counts, which was statistically similar to thatrefem seed extract, but differed from the rest eftteatments. Black
beauty consistently recorded highest survival coumtboth the greenhouse and the field experimevitgch differed
from the rest of varieties.

Leaf Number per Plant at 50% Anthesis

The number of leaves per plant showed significdt0(05) difference among the treatments appliedh& both
experiment (Table 2)Azadirachta indica seed extract treatment had the highest leaf numpéeplant, which differed
from the rest of the treatments. Varietal effecttio@ leaf number per plant also showed signifi¢®@+0.5) differences
(Table 2). In the greenhouse, Edible leaves loadlthe highest number of leaves per plant whictedifl from the rest
of the varieties. In the field experiment, on thkes hand, Black beauty recorded highest numbéasfes per plant and
it different from the rest of the varieties.

Plant Height (cm) at 50% Anthesis

The result in Table 2 showed that plant height0&6 &nthesis differed significantly at 5% level oblpability among the
treatment and the varieties in the both experimdntthe greenhouse experiment, Apron plus 50Dslyred the tallest
plants which showed statistical similarity with thaf Benlate, but differed from the the rest. I theld experiment,
Azadirachta indica seed extract treatment produced plants with tHestaheight and it differed from the rest of the
treatments. Varietal effect on the plant heighb@% anthesis also showed significant (P=0.5) difiees as shown in
Table 2. In the both experiments, Edible leaveallpcoduced the tallest plant height which diffestatistically from the
rest of the varieties, in the both experiments

Number of Leaf Abscission at 50% Anthesis

The result showed that there were significant (B50differences in the number of leaf abscissiothanseed treatments
applied and varietal effects (Table 2). Neem sedrhet reduced number of leaf abscission per pdri0% anthesis
when compared to the other treatments in the gmesghand field experiments. Varietal effect wa® agnificant
(P=0.05) as shown in Table 2. Black beauty variegorded the lowest leaf abscission in both thergieuse and the
field experiments, and was different from the i#ghe varieties.
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Table 2. Main Effects of Seed Treatments and \\anetSome Vegetative Parameters

Greenhouse Experiment

Field Experiment

Survival Leaf No. per Plant Height No. of Leaf Survival Leaf No. per Plant Height No. of Leaf
Counts Plant at 50% (cm) at 50% Abscission 50% Counts 2 Plant at 50% (cm) at 50% Abscission 50%
Treatment 2 WAT (%) Anthesis Anthesis Anthesis WAT (%) Anthesis Anthesis Anthesis
Neem seed extract (3.0 pg 9342 54.25¢ 4217t 2.7fa 84.9zak 52.83¢ 46.73¢ 9.00¢
Apron Plus 50D 88.6'b 44 .25t 44.42; 5.2k 84.3hb 46.25¢ 46.31t 9.67b
Benlate 87.00c 37.00c 44.16a 4.25b 85.42a 48.17b 43.36¢ 9.00a
Control 84.67d 29.92d 41.94b 6.50d 70.42c 26.75d 40.98d 12.25¢
Mear
F-LSD (905 1.077 0.913 0.821 0.840 0.610 0.372 0.097
Variety
Lokoja 89.1%b 46.67¢ 47.11t 4.3%b 77.1d 41.17¢ 48.67t 8.11b
Marvel 88.50b 49.83b 33.73c 4.67b 78.17c 58.00a .68 10.17c
Black Beaut 93.67a 27.92( 29.91c 3.0Ca 86.2:a 30.72c 38.€9¢ 3.5Ca
Edible leaves local 87.11c 55.06a 66.04a 4.50b 6784. 51.17b 74.07a 12.50d
Mean
F-LSD 05 0.880 0.745 0.670 0.686 0.498 0.304 0.079
Table 3. Main Effects of Seed Treatments and \lanatsome Yield and Yield Components
Greenhouse Experime Field Experimer
Flower No. of Fruits  Fruit weight per Yield Flower No. of Fruits  Fruit weight per  Yield (t/ha)
Abortion (%) per Plant plant (gm/plant) (t/ha) Abortion (%) per Plant plant (kg/plant)
Treatmer
Neem seed extract (3.0 ppm) 18.00a 49.70a 200.26a .615& 17.67a 45.53a 222.19a 5.563a
Apron Plus 50Ds 24.50b 42.34b 162.77b 5.140b 37.58 40.15b 171.21b 5.090b
Benlate 31.00c 39.79c 148.57c 4.999c 37.67b 87.05 147.00c 4.798c
Control 42.00d 32.98d 123.53d 4.756d 50.00c 3M.12 139.22c 4.510d
F-LSD (005 0.821 0.797 1.043 0.2664 0.480 0.283 15.132 6.003
Variety
Lokoja 32.50d 46.31c 134.19c 4.553b 38.00d 41.59c 120.94c 4.475b
Marvel 31.3% 50.8(b 169.07I 4.28(c 35.7¢& 47.2% 227.871 4.00¢c
Black Beaut 18.17% 7.6<d 304.22i 8.304a 25.7za 7.1d 265.48i 8.28la
Edible leaves local 21.67b 70.26a 77.05d 3.875d 33k 65.33a 74.35d 3.820d
F-LSD (05 0.670 0.650 0.852 0.2175 0.392 0.231 44.004 @.002
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Table 4. Main effect of seed treatment on leaf sigase symptoms of eggplant under greenhoustetshdonditions

Greenhouse Experiment

Field Experiment

No. of spots No. of spotted Disease (Severity) No. of spots  No. of spotted Disease

Treatment per leaf leaves per plant Index (%) per leaf leaves per plant (Severity)
Index (%)

Neem seed extract (3.0 ppm) 3.50a 3.08a 5.55a 343.8 9.83a 10.92a
Benlate 4.00ab 4.42b 5.55a 18.00c 12.58¢c 11.68a
Apron Plus 50Ds 4.75b 5.25¢c 5.20a 16.33b 11.08b .3513
Control 6.75c¢ 7.50d 10.76b 22.75d 15.67d 23.86¢
F-LSD .05 0.821 0.815 1.454 0.449 0.134 1.328
Variety
Lokoja 3.67a 4.83b 7.17b 19.44c 12.17b 15.25b
Marvel 4.50b 5.17c 6.94b 17.28b 13.28c 15.24b
Black Beauty 3.33a 2.67a 5.55a 6.33a 6.33a 7.94a
Edible leaves local 5.67c 5.67c 7.17b 22.94d 15.61 20.06¢
F-LSD (.05 0.670 0.666 1.188 0.367 0.109 0.268
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Main Effects of Seed Treatments and Variety on s¥ietl and Yield Components

Flowers abortion

Different seed treatments and varieties of eggpswed significant (P=0.05) reduction in the numbg aborted

flowers at 50% fruit set (Table 3). Neem seed exthad the least number of aborted flowers at 5afit $et than Apron
plus 50Ds, Benlate and control in both experimefit® control recorded highest flowers abortion ad severe in the
field than in the greenhouse experiment. Black besaariety recorded lowest flower abortion in thetlb experiments
when compared with the rest of the varieties. Blag&uty variety also had higher number of abott@ddrs in the field

than in the greenhouse experiments.

Number of fruits per plant at harvest

Results in Table 3 showed significant (P=0.05) esidhces in seed treatments and variety on the nuofb&uits
produced per plant. The neem seed extract hadigiedt number of fruits per plant at harvest whempared with
Apron plus 50Ds, Benlate and continlthat order, and in the both experimenidible leaves local variety produced
highest number of fruits per plant in the both ekpents, and it differed from the rest of the vaes.

Fruit weight per plant (gm/plant)

The result showed that fruit weight per plant dii significantly at 5% level of probability amotige treatments and
variety in the both experiments (Table 2gadirachta indica seed extract treatments in both greenhouse aidl fie
experiments produced plant with the highest frigtghit which differed statistical from the rest béttreatments.

As regards the varietal effects, in the both expents, Black beauty produced plant that had thbdsigfruit weight
which differed statistically from the rest of tharieties.

Yield (t/ha)

Results in Table 3 showed significant (P=0.05)ediéghces in seed treatments and variety on the {fibla). The neem
seed extract had the highest yield when compartdAyiron plus 50Ds, Benlate and contirothat order, and in the both
experiments. Black beauty variety produced highegttyield per hectare in the both experimentd aras different from

the rest of the varieties.

Main Effect of Seed Treatment on Leaf Spot Disdas@&lence and Severity of Eggplant under GreenheuskField
Conditions

Number of spots per |eaf

The result in Table 4 showed that number of spetsptant differed statistically at 5% level of padiility among the
treatments and variety in the greenhouse and é&gfierimentsAzadirachta indica seed extract treatments in the both
experiments produced plants with the least humlbdeaf spots. In the greenhouse experiment, it sttbwstatistical
similarity with that of Benlate and differed frorhet other treatments. In the field experiment, thenm seed treatment
differed from the rest of the other seed treatmehssregards the varietal effects, in the both expents, Black beauty
produced plant that had the least number of leaiissphich differed from the rest of the varieties.

Number of spotted leaves per plant

The result showed that number of spotted leavegplpet differed significantly at 5% level of problity among the seed
treatments, and variety in the both greenhousdialitlexperiments (Table 4Azadirachta indica seed extract treatments
in the both experiments produced plants with tlasti@umber of spotted leaves per plant, which rditfdrom the rest of
the treatments. Black beauty in the both experimpnbtduced plants with least number of spotteddsavhich differed
statistically from the rest of the varieties.

Disease (Severity) Index (%)

Results in Table 4 showed that there were sigmfi¢®=0.05) differences among the seed treatmerdsvariety on
disease index (%) in both the greenhouse and érfieriments. In the greenhouse experiment, neech esdeact and
Benlate had the least disease index and they shetedidtical similarity with that of Apron plus 58DThe control
recorded highest disease index and was severeeitiighl than in the greenhouse experiment. Blackube variety
recorded lowest disease index in the both expetsnsghen compared with the rest of the varietieacBlbeauty variety
also had higher disease index in the field whenpared with that of greenhouse experiment.
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DISCUSSION

Results from this study indicated that neem seéetxpossesses active ingredients which exhibigifoxic action. This
is in agreement with reports of different workeginghet al., 1980; Locke, 1990; Locke and Lawson, 1990; Arohdi
2000; Okigbho and Emogheme, 2003; Chiegjina, 20a6% therefore not surprising in the present sttitht neem seed
extract increased survival counts of seedlingsraathtained plant population till harvest as agathstcontrol. Number
of flowers aborted at 50% fruit set was reducedcwhieflected in increased number of fruits per pltrharvest. Leaf
abscission and leaf diseases such as leaf spaesegp an indirect loss in yield. Leaves providdame areas for the
production of assimilate for fruits filling. Seedteact effectively reduced leaf abscission and &adts disease severity
which was positively reflected in fruits weight ayidld at harvest.

The performance of neem seed extract in these iexpiets compared effectively with other standardlsgtic fungicides
used in plant diseases management such as Apreb@Is and Benlate and much better sometimesnBtarice, Singh
et al. (1980) had reported that neem seed oil is effeciyainsRhizoctonia solani andScleratinia sclerotiorum and also
powdery mildew (Locke, 1990) where it gave 100%touiron hydrangeas in greenhouse better than Benla standard
mildew treatment.

The increased effect of neem seed extract in teerdrouse compared to the field environment as Wwsesreed could be
caused by temperature, soil pH and other vagafi@geather. The greenhouse environment is more estiabterms of
weather changes. Locke and Lawson (1990) had egpénat activity of neem plant materials is affddbg temperature,
soil pH and other changes in weather. However,ptlesence of active components in plants is infladnioy several
factors such as method of extraction, age of pkame of harvesting plant materials and differextracting solvents.
These also could have contributed to affect thiwiacbf the neem seed extract.

Neem seed extract as used in this study was piigeemrather than curative. This mean that farmerdctcbave diseases
prevented in advance thereby increase yield. Anted{@000) had reported that the greatest reduatidine incidences
and severity of blast disease was observed in plaeated with neem plant extracts 2 days befooeuilation with
Pyrecularia oryzae, suggesting that the extract would be more effectvhen applied preventively as opposed to
curatively. Locke and Lawson (1990) also reporteat heem plant materials gave 90% control agaieahlyust when
applied before the plants were exposed to the faingworked poorly once rust was established.

Neem plant materials have been reported to be hgtofoxic, non-toxic to humans and animals, frignolh non-target
organisms and insects in farms, and above all bgratiable and easily available to the farmers. @liisinates cost and
other problems associated with the use of syntHetigicides in plant disease control. It is readbmao conclude
therefore, that neem plant extracts, especially 4bed extract could be suitable alternatives tagifides in the
management of fungal leaf spot of eggplant in tblel f
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