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ABSTRACT

Field experiments were conducted at the Teaching and Research Farms of the University of Agriculture,
Makurdi and the Cross River University of Technology, Obubra campus during the 2009 cropping season to
study the effect of sources of organic manures on the growth and yield of two cultivars of Garden egg in the
subhumid Guinea Savanna and rainforest belts of Nigeria. A factorial combination of Garden egg varieties
(Solanum aethiopicum-Gilo and Solanum aethiopicum kumba) and manure sources (0,5,10,20 t ha™ moringa
leaf biomas, 5, 10,15, t ha™ poultry droppings, 1,2,3 t ha™ fertiplus) were laid out in a randomized complete
block design (RCBD) in three replications. All organic manure resources significantly (P < 0.05) increased the
growth and yield of the garden egg cultivars over control. Poultry droppings at 15 t ha™ produce tallest plants,
highest number of fruits per plant and highest yield of 9.18 t ha™ and 8.65 t ha™ respectively for Makurdi and
Obubra, this was followed by Moringa 20 t ha™ (7.22 and 6.68 t ha™) respectively for Makurdi and Obubra
and Fertiplus 3 t ha™ with yield of 6.78 and 5.77 t ha™ respectively for Makurdi and Obubra. Moringa 20 t
ha' produce the highest dry matter of the plants. The least fruit number of fruits per plant than Kumba and fruit
yield in t ha™ was higher in Gilo. There was no significant interaction between varieties and manure. Yield of
both varieties was higher in Makurdi than Obubra Moringa Oleifera leaf biomas and poultry droppings are
promising soil conditioners for optimum production of garden egg.

INTRODUCTION

Garden egg (Solanum Spp), an edible vegetable is
widely grown in Nigeria mainly for its immature
fruits and leaves, depending on the variety. Leaster
and Seck (2004) described the African egg plant as
one of the most commonly consumed fruit
vegetable in tropical Africa in quantity and value,
probably the third after tomato and Onion.

The productivity of tropical soils has been a
subject of concern because of its management
problems associated with sustainability. Sanchez et
al.., (1997) opined that declining soil fertility has
been identified as the fundamental cause of
declining crop yields in many parts of Africa. In
addition to the scarcity and high cost of inorganic
fertilizers, Nottidge et al. (2005) stated that
chemical fertilizer has not been able to sustain
high productivity due to its enhancement of soil
acidity, leaching and organic matter degradation.
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Organic manure has been found to be biologically
efficient in the maintenance of soil fertility which
is critical to the sustainability, particularly of
tropical fragile soils. The potentials of organic
manure for soil fertility restoration, maintenance
and sustainability and the negative effect of
inorganic fertilizer on soil properties in the long
run are well known. Although there is a scientific
evidence on increased crop yields due to organic
manure application, crop vyield response to
addition of organic manures in highly variable
depending on the type of manure, crop species,
climate condition, soil type among other variables.
There is need to evaluate organic manure sources
for sustainable production of garden egg, a
cherished vegetable in Africa and Nigeria
particularly.
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MATERIAL AND METHODS

Location: A field experiment was conducted at
the Teaching and Research Farm of the University
of Agriculture, Makurdi (Latitude 7°, 45°N and
Longitude 8° 53’ E) in the Southern Guinea
Savanna Zone and the Cross River University of
Technology Obubra Campus(Latitude 6° 06°N and
Longitude 8° "™ ® in the Rainforest zone of
Nigeria, during the 2009 cropping season.

Design of experiment: This was factorial in
Randomized complete block design (RCBD)
consisting of 2 factors: 10 sources of organic
manures (M) as My, My My, M3 My, Ms, Mg, My,
Mg Mg and 2 varieties of Garden egg: V; and V,
Mo, = control, My = 5 tha™ moringa leaf, M, =
10 t ha® moringa leaf, Ms = 20 t ha™ moringa
leaf, M, =5 t ha ! poultry dropping, Ms, = 10 t
ha', Mg = 15 t ha™* poultry manure M; =1 tha'’
Fertiplus® Mg = 2 t ha™ “fertiplus” Mg 3 t ha™ ¢
Fertiplus while V; = Gilo and V; = Kumba. This
gave a treatment combination of 20 treatments
which were replicated 3 times with each plot size
measuring 4m x3m (12m?) with an alley of 1m as
block boundaries and 0.5m as plot boundaries and
gross experimental plot of 35m x38m (980m?) or
0.098 ha.

Nursery, land preparation and planting:

The nursery was raised on a raised shaded plot and
managed through irrigation and insect pests
control for 4 weeks in both locations before
transplanting in the main field. The main field was
cleared and ridged manually. These operations
were done in Makurdi; between 8" -10™ July 2009
and Obubra between 11" -12" July 2009.

Manure application:

The poultry dropping was obtained from the
University of Agriculture and Cross River
University of Technology Poultry Farms. Moringa
leaf for Makurdi was collected from Zongo village
in North bank while in Obubra the moringa leaf
was collected from the Obubra prison staff quarter;
fertiplus was obtained from STEP-B project of the
University of Agriculture Makurdi. The poultry
manure and moringa leaf were incorporated into
the seed beds two weeks before transplanting of
the garden egg seedlings while ‘Fertiplus’ was
incorporated at time of transplanting.
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Data collection and Analysis:

Soil: A composite soil sample was collected at the
0-20cm depth from random points for each
location before treatments application. The soil
sample was air dried and sieved with a 2mm sieve
and was subjected to standard laboratory analysis
as outlined by Udo et al,, (2009).

Plant: Four plants were tagged in each net plot
from where plant height, number of branches and
number of fruits were taken, 2 plants were cut at
ground level from each net plot, ovon dried at a
temperature of 100°C and weighed to constant
weight. The yield from each net plot cumulatively
from first harvest to last harvest was extrapolated
to yield in tones per hectare. Analysis of variance
(ANOVA) for RCBD in factorial was performed
on plant growth and yield using Gensta (2005) soft
ware. FLSD was calculated for P<0.05. T- test was
used to determine location effect on yield.

Result and Discussion

Initial Properties of Soil

Result of physico-chemical analysis of the soils in
the two locations and manure analysis (Tables 1
and 2) show the soils at both sites of the
experiment were sandy-loam, low in Om, N, P
exchangeable bases and CEC, although OM and
CEC were relatively higher in Makurdi than
Obubra.
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Plant height and number of branches (Tables 3 and
4) shows that at 8 weeks after transplanting
(WAT) in Makurdi application of moringa leaf,
poultry droppings and ‘Fertiplus’ did don’t affect
growth of the garden egg. At 10 WAT, application
of poultry manure at 10 and 15 tha™ , Moringa 20
t ha' and ‘Fertiplus’ 3 t ha™ produced tallest
plants. This was followed by other manure rates
and the least plant height was obtained from the
control where no manure was applied. There was
no significant (P <0.05) differences in plant height
among the Gilo and Kumba varieties. At 14 WAT,
Moringa leaf applied at the rate of 20 t ha™
poultry dropping 15 and 10 t ha™ than 10 t ha*
Moringa and least plant height was obtained from
the control. In Obubra, plant height of the garden
egg varieties was not significantly affected by the
manure sources 8 and 10 WAT. But at 14 WAT,
poultry droppings applied at the rate of 15t ha,
poultry dropping at 10 t ha™ and ‘Fertiplus’ 2 t
ha®’ 2 t ha' with plant heights of 56.57cm,
85.63cm and 86.07cm respectively. The least plant
height was recorded in the control.
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Table 1. Physical and Chemical Properties of the Soils at the Experimental Site.

MAKURDI OBUBRA

SOIL PARAMETERS 2009 2009
Sand (g/kg) 874 853
Silt (g/kg) 84 79
Clay (g/kg) 42 68
texture class S/L S/L
PH (water) 6.16 5.50
PH (KCL) 5.00 4.30
Organic matter 2.80 1.82
Total nitrogen (g/kg) 1.0 0.8
Available P mg/kg 55 3.6
Exch. Ca cmol kg™ 3.40 2.50
Exchange. Mg cmol kg™ 0.30 0.22
Exchange. Mg cmol kg™ 0.92 1.01
Exchange Na cmol kg 0.16 0.17
Exchange. Acidity 2.30 2.75
CEC cmol kg* 2.3 1.7

Table 2: Nutrient Composition of the Organic Manure Sources

Manure and location N P K Ca Mg Na Org.C

(Makurdi)

Moringa leaf 4.10 1.21 17.1 13.6 0.12 2.19 10.8
Poultry manure 1.80 24 3.2 6.2 196 0.10 7.9
(Obubra) 402 118 180 124 0.11 1.16 111
Moringa leaf

Poultry manure 1.72 2.2 2.55 7.0 1.13 0.11 8.2
Fertiplus 4.2 3.0 2.8 9.0 1.0 0.5 37.6

The number of branches produced by garden egg
varieties in response to the manure sources in
Makurdi (table 4) show that ‘Fertiplus’ 3 tha™, 2
t ha*, poultry dropping 5 t ha™ and moringa 5 t ha
! produced highest number of branches of garden
egg and the least branches was obtained from
plants in the control. At 10 WAT, the highest
number of branches was obtained from plants
treated with 15 t ha™ poultry dropping, 20 t ha™
moringa and 2-3 t ha™ ‘Fertplus’ and the least
number of branches was obtained from the control.
At 14 WAT, application of 15 t hal poultry
manure produced plants with the highest number
of branches (14.00). This was followed by plants
treated with 20 t ha® moringa (12.50) and then
‘Fertiplus’ 3 t ha™ treated plants and the least

number of branches was produced by plants in the
control. In obubra, ( Table 4) the manure sources
did not affect the number of branches of garden
egg significantly at 8 WAT neither did the
varieties. At 10 WAT, the highest number of
branches was produced by plants treated with
Moringa leaf 20 t, ha® poultry dropping 10 -15 t
ha® and ‘Fertiplus’ 2-3 t ha™ . The least number
of branches was obtained from the control. At 14
WAT, poultry dropping 10-15 t ha™ and Moringa
20 t ha™ produced the highest number of branches
of the garden egg. The least number of branches
was obtained from plants in the control. There was
no difference significently in the mean number of
branches between the varieties Gilo and Kumber.
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Table3: Main Effct of Plant Height (cm) of Garden Egg as Affected by Sources of Organic

Manure in Makurdi and Obubra 2009.

TREATMENT MAKURDI OBUBRA
MANURE SWAT 10WAT 14WAT SWAT 10WAT 14WAT
CONTROL 21.78 34.85 40.38 20.65 3157 37.92
MG, 5t/ha 33.22 48.58 65.72 31.05 47.05 69.15
MG, 10t/ha 40.07 52.22 77.35 37.30 50.27 77.08
MG, 20t/ha 41.25 59.78 88.52 39.27 57.80 86.57
PD 5t/ha 38.07 50.53 80.45 34.62 48.13 77.45
PD 10t/ha 42.27 59.75 87.77 40.22 57.50 85.63
PD 15t/ha 44.28 62.12 86.08 43.08 62.68 90.15
FPP 1t/ha 29.85 55.30 68.07 28.75 47.82 66.30
FP 2t/ha 39.52 56.93 83.32 31.67 54.53 81.20
FP 3t/ha 10.92 60.50 84.05 34.82 39.50 86.07
LSD (P<0.05) NS 3.09 5.64 NS NS 2.57
VARIETIES

GILO 38.27 54.88 7698 3572 5237 7595

KUMBS 35.97 5329 7537 3256 51.00 75.56

LSD (P< 0.05) NS NS NS NS NS NS

KEY:
MG
PD
FP

Moringa Lead
Poultry Dropping
Fertiplus Manure
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Table 4: Number of Branches of Garden Egg Varieties as Influenced By Source of Organic Manure

(Main Effect) In Makurdi and Obubra, 2009

MAKURDI OBUBRA

[ MANURESBWAT 10WAT 14WAT 8WAT 10WAT  14WAT
CONTROL 2.50 3.33 4.00 2.33 3.17 4.00
MG, 5t/ha 5.00 6.17 7.17 4.50 6.17 7.00
MG, 10t/ha 4.67 6.67 11.67 5.00 6.50 11.33
MG, 20t/ha 4.67 8.50 12.50 4.67 8.71 12.50
PD 5t/ha 5.00 7.17 9.33 5.00 6.83
PD 10t/ha 4.50 7.17 12.83 4.83 7.17 12.33
PD 15t/ha 4.83 8.33 14.00 5.00 8.00 13.17
FP 1t/ha 4.33 6.67 6.17 4.17 6.83 6.00
FP 2t/ha 5.0 7.67 10.17 483 7.67 9.50
FP 3t/ha 5.33 8.00 11.00 5.00 7.50 11.17
LSD (P<0.5) 0.97 0.98 0.6 NS 112 1.04
VARIETY
GILO 4.80 7.10 10.33 4.60 6.70 993
UMBA 4.37 6.83 9.43 4.47 6.90 9.27
LSD(P<0.05) NS NS NS NS NS NS
KEY
MG = Moringa
PD = Poultry Droppings
FP = Fertiplus
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Table 5: Yield and Yield Components of Garden Egg Varieties as Influenced by Organic Manure

Source

Dry Matter g/plant No. of Fruits Fruit yield t ha
Treatment Makurdi  Obubra  Makurdi Obubra Makurdi Obubra
Control 58.5 58.3 11.17 8.50 1.18 0.92
MG, 5t/ha 122.8 118.5 31.67 26.50 242 2.78
MG 10t/ha 190.0 183.8 37.33 30.17 5.47 5.77
MG 20t/ha 205.8 197.5 51.00 40.67 7.22 6.68
PD 5t/ha 126.5 134.7 41.33 37.17 4.40 4.03
PD 10t/ha 186.2 172.3 52.83 47.17 7.28 6.62
PD 15t/ha 200.3 199.8 64.50 57.67 9.18 8.65
FP 1t/ha 1040.0 96.7 22.82 18.67 2.86 2.18
FP 2t/ha 128.5 118.2 39.17 33.83 6.00 6.20
FP 3t/ha 155.3 143.2 50.17 43.00 6.78 5.77
LSD (P<0.05) 9.16 18.23 5.04 3.18 0.47 0.67
Variety
Gilo 148.9 1455 5240 44.67 589 539
Kumba 146.7 1391  28.00 24.00 467 465
LSD (P<0.05 NS NS 2.26 1.42 021 0.67
Key:
MG = Moringa leaf
PD = Poultry Dropping
FP = Fertiplus Manure

Table 6: Location Effect of Fruit Yield of Garden Egg As Affected By

Organic Manure Source
Fruit Yield t ha™

Makurdi A Obubra B
M,V1 1.17 1.00
M,V2 0.90 0.03
MV, 2.81 3.30
M;V, 2.03 2.27
M,Vy 6.40 6.67
M.V, 4.53 4.87
M3V, 7.97 4.20
M3V, 6.47 6.17
MV, 4.87 4.37
MV, 3.93 3.70
MsVy 7.73 6.93
MsV, 6.83 6.30
MesV1 9.87 9.17
MsV2 8.50 8.13
M7V, 3.37 2.73
M7V, 2.37 1.63
MgV, 7.13 6.30
MsV, 4.87 6.10
MgV, 7.33 6.23
MgV, 6.23 6.50
X 5.28 5.05

SE 0.069
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Plant dry matter, number of fruits per plant
and fruit yield in t ha™ is presented in Table
5. Application of 15 t ha™ poultry dropping
and 20 t ha® Moringa leaf produced the
highest amount of plant dry matter in both
Makurdi and Obubra. This was followed by
dry matter yield in plant treated with 10 t ha’
' poultry droppings and 10 t ha* Moringa
leaf. “fertiplus’ 3 t ha™ ranked third and the
least dry matter was obtained in plants in
the control. The Gilo and Kumba varieties
did not show any statistically different dry
matter values. The highest number of fruits
was obtained from plants treated with
poultry dropping 15 tha™ in both Makurdi
and Obubra (Table 5). This was followed in
Makurdi by plants treated with poultry
dropping 10 t ha™ moringa leaf 20 t ha™ and
‘Fertiplus’ 3 t ha™. This was followed by
other rates and the least fruits number of
garden egg was obtained in the control. In
Obubra, the highest number of fruits
treatment was followed by plants treated
with 10 t ha®  poultry manure, then
followed by plants treated with moringa leaf
20 t ha' and 3 t ha * Fertiplus “ and the
least number of fruits was obtained from
control. In both locations, Gilo variety
produced higher number of fruits than
kumba varieties.

Poultry dropping applied at 15 t ha™
produced highest fruit yield in both Makurdi
and Obubra (9.18 and 8.65 t ha™. The least
fruits yield was obtained in control plots in
both Makurdi and Obubra than the Kumba
variety (table 5) and there was no significant
interaction between manure source and crop
variety. Application of the poultry dropping,
moringa leaf and ‘fertiplus’ significantly
produced higher garden egg yield in
Makurdi than Obubra (Table 6).

The significant increase in the growth
and vyield parameters of the garden
eggvarieties is a manifestation of the
positive imprints of organic manures
properties that transform into high fertility
status and a confirmation of the high
mineralizable nutrient composition of
organic manures which was reported by
Lombin et al.. (1991); Warman (1986);
Bahman and James (1997); Duncan (2005) .
The response of the crops to these organic
manure sources agrees with the assertions of
Isitekhle and Osemota (2010) who noted
that organic resources are important short-
term suppliers of nutrients as well as for
long-term maintenances of soil organic
matter. The yield response of garden egg to
poultry manure application has been earlier
reported by Kekong et al. (2010) on Gilo
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using poultry dropping upto 15 t ha™ . The
increase in growth and yield parameters of
garden egg varieties due to Moringa oleifera
leaf application agrees with the findings of
Booth and wickens (1988) who noted that
the high protein biomass of reported
Moringa olieifera is suited for use and acts
as natural fertilizer while Davis (2000)
reported that the use of Moringa oleifera as
a green manure significantly improved soil
fertility.

The higher yield of Gilo variety than
Kumber  variety is a  genotypic
characteristics of the crop between varieties.
This yield response difference was reported
by Sanginga et al. (2000) who stated that
some crop genotypes tend to have greater
need for nutrient and are often more
responsive to nutrient input.

The higher yield of garden egg varieties
in Makurdi than Obubra could be attributed
to variation in soil properties (table 1).
Chude (1998) reported that Cross River
State soils have low P and exchangeable
cations except K and that exchangeable
cations are higher in the Nigeria Savanna
than Rainforest belt.

CONCLUSION

The manurial potentials of Moringa
oleifera, poultry droppings and ‘fertiplus’
investigated in this study were found to be
efficient in the maintenance of soil fertility
for good garden egg production. Application
of these manure especially, the higher rates
increased garden egg vyield significantly
over the control. Poultry manure (15 t ha™)
and moringa 20 t ha™ as an alternative to
poultry manure are good sources of plant
nutrients for the optimum production of
garden egg in the Nigerian Guinea savanna
and Rainforest belts.
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