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Abstract

Study on influence of leaf litters on growth and yield of Abelmoscus esculentus-Heinsia
crinita based ecosystem was conducted in Swamp Forest Research Station, Onne, Rivers
State, Nigeria. A 2 x 3 experiment in complete randomised design with three replicates was
used. Twenty grams (20g) of Allanblackia floribunda, Garcinia kola, leaf litters each and
Control as treatments were applied in 4m x 4m plots within a block (16m x 16m) with a ride
of ways of 1m in Abelmoscus esculentus-Heinsia crinita based plantation. Both Abelmoscus
esculentus and Heinsia crinita morphological characters (plant height (cm), plant diameter
(mm), leaf number, crown diameter (mm), crown depth (cm), leaf area and number of fruit
and inernode) were observed to increased forthrightly. Results revealed that addition of
Allanblackia floribunda and Garcinia kola leaf litters on Abelmoscus esculentus crop in Heinsia
crinita based showed significant and non-significant different in growth performance on various
crop attributes than control. This might be due to substrate quality of the leaf litters, which vary
from plant to plant and also depend on weather condition. This study recommends leaf litters of
various plants should apply in most arable crops, since it had proved effective in the performance of
Abelmoscus esculentus crop.
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Introduction market during summer season when the
Abelmoscus esculentus (L. Moench) supply of vegetable is acute (Khatun ez al.,
commonly known as okra and a member 2010). Most farmers preferred this crop
of the family Malvaceae is one of the due to its short life- cycle, which enable
popular crops (vegetables) amongst them to cultivate it twice a year. They
Nigerians. Okra is one of the most depend on short duration crops that can be
commonly grown vegetable crops in the harvested twice in a year to meet both the
tropics (Chiazor et al., 2009). In Nigeria, family dietary and cash requirements and
okra is one of the most important provides insurance against crop failure
vegetables in terms of consumption and (Njoku and Ebeniro, 2009).
production area (Makinde et al., 2020). It Okra crop is used as a thickener and the
plays an important role in vegetable immature fruits may be boiled as
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vegetable and served with rice and other
food types (Chiazor et al., 2009). Both
leaves and fruits of this crop is used in
‘Eket people (Akwa Ibom State) in
cooking variety of soups, such as ‘otong-
ekpang, draw, melon, editan, bitter leaf
and atama soups’. The slimy and drawing
quality of okra enhances its acceptability
for soup preparation and soup thickeners.
Eke et al. (2008); Nisiniro (2009) noted
that fresh okra fruits serve as a good
source of plant proteins, vitamins and
minerals. Mature dried seed are roasted,
ground and added to coffee as an abubiant.
This crop thrives in variety of soils (loamy
and sand-loam soil) in different ecological
zones in the tropics. Okra can be grown
on a wide range of soil types; its yield is
known to be mostly limited by soil fertility
and cultural management (Eke er al.,
2008). In most localities in Nigeria, Okra
is normally intercropped with other crops;
this does not mean it cannot be planted as
a sole crop. Planting okra near various
annual crops (peppers, tomatoes, beans
and other vegetable crops) can draw pests
away from them. Intercropping is usually
employed to meet the demand for
nutritionally balanced food for the world’s
increasing population and release intense
pressure on land use (Makinde et al.,
2020). Hence, need for okra to be
intercropped with plantation tree/shrub
like Heinsia crinita in a friendly
environment to enhance its performance
through organic matters and leaf litters in
the soil. H. crinita commonly called bush
apple is a perennial shrub or small tree
species that belong to family Rubiaceae. It
is native to tropical areas of Africa. The
species is popularly known as ‘Atama’ in
Nigeria, especially in South-South and
South-East Geo-political zones. The plant
is used as vegetable in cooking varieties of
soup and medicine in these zones. This
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plant habitat has been threatened for some
decades now due to anthropogenic
activities. This makes it to be relatively
scarce in the wild; hence most farmers
resort to domesticate this tree in their
homegarden/farmstead. Being a shrub and
slow growing plant, it can easily be
intercropped with arable/companion crops
(maize, Okro, yam, melon and fluted
pumpkin etc). Apart from its use as live
fence, little is known about its
compatibility as an interplant with
vegetables. Okra is chosen as an interplant
with H. crinita in this study because it has
an excellent habit to associate with other
Crops.

H. crinita is one of those plants that
spread moderately with heavy foliage,
which normally shred greater parts of it
during dry season inform of leaf litters.
The leaf litters after dropping on the forest
floor, it later metamorphosed/decomposed
into organic matter. Leaf litter production
and decomposition are key processes in
biogeochemical process of  forest
ecosystem and vary with climate, season,
substrate quality, and type of biota (Bisht
et al., 2014 and Nsien et al., 2020). Leaf
litter has long been recognized for its
importance in the nutrient dynamics of
plant communities. Litter plays a
fundamental role in the nutrient turnover
and in the transfer of energy between
plants and soil, the source of the nutrient
being accumulated in the upper most
layers of the soil (Singh, 1971 and Khatun
et al., 2010). Organic fertilizer apart from
releasing nutrient elements to the soil has
been shown to improve other soil
chemical and physical properties which
enhance crop growth and development
(Ogbonna, 2008 and Dauda et al., 2008).
This study focuses on influence of leaf
litters performance on Heinsia crinita -
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Abelmoscus esculentus based ecosystem
in Onne, Rivers state, Nigeria.

Materials and Methods
Description of Study Site

Study on influence of leaf litters on
growth and yield of A. esculentus — H.
crinita based ecosystem was conducted in
Swamp Forest Research Station (SFRS),
Onne-Eleme Local Government Area of
Rivers State, Nigeria. Onne is a village
located about 7km off Port Harcourt,
Rivers State capital. It lies on latitude
4°42'5.86" - 4°42'2.59"N and Longitude
7°10'36.57" 7°10'42.65"E  with an
elevation of 40 meters above sea level
(Nsien et al., 2024). It has annual rainfall
of 2500mm with a mean value of 75%
relative humidity in February and 80% in
July (Okonkwo et al., 2014). The mean
minimum  temperature  is  25°C
(ICRAF/IITA, 1994). The general feature
of the landform is one of long connecting,
slopes with gentle gradient (Koyejo,
2002). The soil is an Ultisols derived from
coastal sediments.

Methods

A 2 x 3 experiment in a complete
randomised design (CRD) with three
replicates was wused at the Forestry
Research Institute of Nigeria (FRIN),
Onne- Nigeria to study influence of leaf
litters on growth and yield of Okra (A.
esculentus) — H. crinita based homegarden
in two years old plantation in the year
2020. The treatments were: Twenty grams
(20g) of A. floribunda (Ti), 20g of
Garcinia kola (T2) leaf litters and Control
(T3) without any leaf litters. These leaf
biomasses were chopped by hand and
mixed uniformly with soil during final
land preparation and then left to
decompose for seven days (one week).
Each of the treatment was randomly
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applied in each of the 4m x 4m plots
within a block (16m x 16m) with a ride of
ways of 1m. A spacing of 40cm was
adopted in between the tree and maize
crop, while 60cm spacing was used in
between maize crops. Application of leaf
litters of Allanblackia floribunda and
Garcinia kola took place two weeks (14
days) after Okra (A. esculentus) planting.
The study also assessed physico-chemical
properties of the soil within H. crinita
plantation and some nutrient contents of
A. floribunda and Garcinia kola leaf litters
were obtained by laboratory analysis.
Data Collection

Data on Heinsia crinita and Okra
(Abelmoscus esculentus) morphological
characteristics: plant height (cm), plant
diameter (mm), leaf number, crown
diameter (mm), crown depth (cm) were
collected at the onset and the end of the
experiment (April — June, 2020), while
assessment on A. esculentus growth
parameters were equally carried-out
biweekly. Plant heights (m) - plant heights
were obtained by measuring the total plant
height from the base (soil level) to the
terminal (apical bud) part of the plant with
the aids of measuring tape. Plant diameter
(cm) - plant diameters were obtained with
venier callipers per tree at the height of
15cm above ground level against the
traditional Diameter Breast Height (DBH)
due to the age of the plants in the
plantation. Leaf number- the total number
of leaves per plant was counted
individually. Crown diameter (cm) -
crown diameter per plant was obtained by
measuring total length of the crown
diameter from the following points: North
—South and West-East. The lengths
obtained from each point per plant were
added and divided by two to obtain the
mean crown diameter per plant. Crown
depth (cm) - crown depth was obtained by
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measuring from the first branch to the
terminal (apical bud) of the plant using a
measuring tape. The transformed grid
method was to estimate the leaf areas
(cm?) of each Abelmoscus esculentus.
Internode lengths (cm) were obtained by
measuring the interval between leaves in
okra plant. Flower and Fruit- total number
of flowers and fruits were counted per
plant in each plot.
Data Analysis

All data collected on H. crinita and
Okra plant morphological characteristics
were analyzed using one- way ANOVA
statistics, and later using the Fisher’s
Least Significant Different (F-LSD) atp <
0.05 according to the procedures of Steel
and Torrie (1980) and Alika (2006).

Results and Discussion

Table 1 showed the physico-chemical
properties of soil and analysis of Garcina
kola, A. floribunda and Heinsia crinata
leaf litters in the study area. The pH-
values of soil (5.66), A. floribunda (6.10),
Garcinia kola (6.98) indicated acidic
contents, while pH-values of H. crinita
(8.50) indicted that of base contents. The
nitrogen content of soil sample was very
low as compared to nitrogen contents of
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leaf litters of above mentioned species,
while phosphorus contents of the soil was
very high (66.10 ¢ mol kg!) when
compared with those of A. floribunda
(0.37 ¢ mol kg, Garcinia kola (0.36 c
mol kg'!) and H. crinita (0.58 ¢ mol kg™!)
with low contents. Table 1 indicated that
sodium was only element presence in the
soil sample, but completely absence in the
three leaf litters under investigations. Soil
sample (6.40 ¢ mol kg') and H. crinita
(4.62 ¢ mol kg'l) which showed higher
contents than A. floribunda (2.82 ¢ mol kg
Y, Garcinia kola (2.11 ¢ mol kg'') which
are almost similar. Consequently,
magnesium in soil and H. crinita leaf litter
samples were greater than those of A.
floribunda and Garcinia kola leaf litters
samples. Table 1 further showed that
organic matter and organic carbon
contents in the soil sample were very
negligible as compared to their contents in
G. kola, A. floribunda and H. crinata leaf
litters. Exchangeable acidity (0.88 ¢ mol
kg!), effective cation exchange capacity
(11.35 ¢ mol kg') contents and base
saturation percentage (92.26%) were
present in soil sample, but the trace of
these substances could not be found in the
various leaf litters under studied.
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Table 1: Physico-chemical properties of soil and analysis of Garcina kola, Allanblackia
floribunda and Heinsia crinata leaf litters in the study site

Soil Physical Soil (%) Allanblackia Garcina kola Heinsia crinata
Properties floribunda (%) (%) (%)
Sand (%) 83.60 - - -

Silt (%) 6.80 - - -
Clay (%) 9.60 - - -
Texture Sandy-loam - - -

pH - H,O 5.66 6.10 6 98 8.50
N (%) 0.25 1.89 1.75 2.52
P (c mol kg™!) 66.10 0.37 0.36 0.58
K (c mol kg 0.25 0.65 0.76 0.65
Na (c mol kg™ 0.22 - - -

Ca (¢ mol kg™) 6.40 2.82 2.11 4.62
Mg (c mol kg™ 3.60 0.91 0.73 1.71
OM (c mol kg™ 5.15 44.58 43.13 46.93
OC (c mol kg 2.99 25.86 25.05 27.22
EA (c mol kg™!) 0.88 - - -
ECEC (c mol kg')  11.35 - - -

BS (%) 92.26 - - -

Morphological Attributes of Heinsia
crinata in Abelmoscus esculentus- based
plantation

Figures and Table 2 showed analysis of
variance (ANOVA) of growth
morphological attributes of H. crinata
(height, collar diameter, number of
branches, crown diameter and crown
depth) in A. esculentus - based plantation,
Onne, Rivers State. Figure 1a showed the
initial and final height (cm) of H crinita
integrated with A. esculentus before and
after applications of A. floribunda (T1),
Garcinia kola (T») leaf litters and control
(T3). This figure revealed that there were
significant  different among various
treatments applied on the A. esculentus
crop. Control (T3) was absolutely showed
greater height than others (A. floribunda
(T1) and Garcinia kola (T») as in Table 2.
Figure 1b indicated the initial and final
collar diameter (mm) of H. crinita at the
end of the experiment; this further
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revealed that significant different existed
between various treatments applied on the
A. esculentus crop. The T had the highest
collar diameter value, while T3 had the
least value as in figure 1b and Table 2. In
terms of number of branches, there were
no significant different existed among
various treatments; however, T3 showed
better performance than others (A.
floribunda (T1) and Garcinia kola (T») as
in Figure lc and Table 2). Figure 1d
showed that crown diameter (mm) of H.
crinita significant different existed among
various treatments applied on the A.
esculentus crop. However, T3 had the
highest value of crown diameter, while T
had the least crown diameter at the initial
and the final stage of the study. Figure le
indicated that crown depth (cm) of H.
crinita were significant different from
each other’s; though treatments (T3 and
T1) have proved better performance than
treatmentT> as in Table 2.
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Table 2: Analysis of variable (ANOVA) for growth morphological characteristics of
Heinsia crinata in Abelmoscus esculentus - based plantation

SOV Sum of Squares
Height (cm)

Between Groups 142.030
Within Groups 6.390
Total 148.420
Collar diameter (mm)

Between Groups 179.693
Within Groups 18.100
Total 197.793
Number of branches

Between Groups 39.823
Within Groups 13.665
Total 53.488
Crown diameter (cm)

Between Groups 110.653
Within Groups 15.375
Total 126.028
Crown depth (cm)

Between Groups 174.463
Within Groups 28.865
Total 203.328

Df

2
3
5

Mean Square F Sig.
71.015 33.340 .009%*
2.130

89.847 14.892 .028%*
6.033

19.912 4.371 129
4.555

55.327 10.795 .043*
5.125

87.232 9.066 .053*
9.622

Growth and Yield Attributes of
Abelmoscus esculentus(okra) in Heinsia
crinata - Based Plantation Within 12"
Week After Planting (WAP)

Figures and Table 3 showed analysis of
variation (ANOVA) for  growth
morphological characteristics of H.
crinata (height (cm), collar diameter
(mm), leaf number, leaf area (cm?),
internode length (cm), number of flower
and number of fruit) in A. esculentus -
based plantation, Onne, Rivers State.
Figure 2a indicated that Control (T3)
exhibited excellence performance of A.
esculentus in terms of height(cm) within
4™ 6" and 8" week after planting (WAP)
than (A. floribunda leaf litter (T1) and
Garcinia kola leaf litter (T2), while
treatment T> also exhibited dominant
height within 10" and 12" WAP than
others. Table 3 showed that there were no
significant ~ different among various
treatments applied on the A. esculentus in
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H. crinata based plantation. Figure 2b
showed that Garcinia kola (T2) had
positively influenced collar diameter of A.
esculentus (okra) throughout the period of
experiment 12"  WAP than other
treatments {A. floribunda (T1) and control
(T53)}. Table 3 revealed that there were
significant  different among various
treatments applied on the A. esculentus
crop. Figure 2c showed that Garcinia kola
leaf litter (T2) had significantly influenced
on the leaf number of A. esculentus within
the period of study (12" WAP) than other
treatments {A. floribunda leaf litter (T)
and control (T3)}. Table 3 clearly
illustrated this significant different in
ANOVA table. Figure 2d showed the
highest influenced of treatment T2 (G. kola
leaf litter) than other treatments {A.
floribunda leaf litter (T1) and control (T3)}
on the leaf area of A. esculentus in the H.
crinita plantation within the study period
(12" WAP). Table 3 showed significant
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different existed between  various
treatments {A. floribunda leaf litter (T1),
G. kola leaf litter (T2) and control (T3)}
applied on the Abelmoscus esculentus
crop. Figure 2e showed fluctuation in the
performance of A. esculentus internode
based on the various treatments applied
during investigation period (12" WAP).
However, Table 3 indicated that no
significant different existed between
various treatments {A. floribunda leaf
litter (T1), G. kola leaf litter (T2) and
control (T3)} applied on the A. esculentus
crop in the H. crinita plantation. Figure 2f
illustrated the pattern of flowers (number
of flowers) performance of A. esculentus
in the H. crinita plantation at the end of

the study (12" WAP), after application of
different treatments {A. floribunda leaf
litter (T1), G. kola leaf litter (T2) and
control (T3)}. Table 3 also showed that no

significant  different existed among
different treatments applied on A.
esculentus crop in the H. crinita

plantation. Finally figure 2g showed the
manner which the fruits (number of fruit)
response of A. esculentus crop in the H.
crinita plantation with the application of
different forms of treatments {A.
floribunda leaf litter (T1), G. kola leaf
litter (T2) and control (T3)}. Table 3
showed no significant different among
various treatments applied on the A.
esculentus crop at the end of 12" week.
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Fig. 2b: Collar diameter(mm) of okra
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Table 3: analysis of variation (ANOVA) for growth morphological characteristics of
Heinsia crinata in Abelmoscus esculentus (okra)- based plantation.

SOV Sum of Squares Df  Mean Square F Sig.
Height (cm)
Between Groups 467.908 2 233.954 1.988 150"
Within Groups 4942.814 42 117.686
Total 5410.722 44
Collar diameter (mm)
Between Groups 552.953 2 276.476 4.860 .013*
Within Groups 2389.093 42 56.883
Total 2942.045 44
Leaf number
Between Groups 160.089 2 80.044 6.723 .003*
Within Groups 500.040 42 11.906
Total 660.129 44
Leaf area (cm?)
Between Groups 807.742 2 403.871 7.777 .001*
Within Groups 2181.084 42 51.931
Total 2988.826 44
Internode length (cm)
Between Groups 4.338 2 2.169 .395 676"
Within Groups 230.385 42 5.485
Total 234.723 44
Number of flowers
Between Groups 256 2 128 269 7370
Within Groups 2.860 6 AT7
Total 3.117 8
Number of fruits
Between Groups .323 2 162 1.093 .394 ¢
Within Groups .888 6 148
Total 1.211 8
Discussion result of annual leaf litters dropped and

From time immemorial, the application
of organic matters (leaf litters and other
plant materials) has showed significant
improvement in plant development and
also enhancing soil nutrients (nutrient
cycling). Effective management of bush
fallow system can create a conducive soil
environment for plant to thrive well via
accumulation of leaf litters. The growth
morphological characters (height, collar
diameter, number of branch, crown depth
and internode length) of H. crinital/A.
esculentus showed significant different
among various treatments. This could be a
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rapidly decomposition rates of H. crinita
that enhance its performance in the
plantation. Plant litter is an important
source of organic matter to soil, which
favours soil biological activity and
nutrient cycling in degraded soils
(Nzegbule, 2018). Tree crops result in
significant improvement in soil fertility
through the addition of Ileaf litter,
decaying roots and other plants, nutrient
cycling, biological nitrogen fixation,
permeability, water holding capacity,
aggregate stability and soil temperature
regimes (Aluko, 2001). Addition of A.
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floribunda and G. kola leaf litters on A.
esculentus crop in H. crinita home garden
have showed significant and non-
significant different in growth
performance on various crop attributes
than control (without application of leaf
litters). This may be due to substrate
quality (chemistry) of the leaf litters,
which vary from plant to plant, and in
some cases also depend on weather
condition. Khatun et al. (2010) noted that
forest tree leaf litters contain higher
amount of organic matter, N, P, K, Ca,
Mg, S and other trace element can be
applied for the production of agricultural
crops in the surrounding areas of the
forest. Isaac and Varghese (2020) also
observed that addition of leaf litter offer
ample scope for nutrient recycling and the
slow release of nutrients coincides with
the requirements crop production. Kumar
(1998) and Arunkumar (2000) have
reported similar increases in soil nutrient
status on the application of compost in
soil. Tree leaf litters (A. floribunda and
Garcinia kola) have significant influence
on the growth and yield of okra. Nsien et
al. (2016) and Nsien et al. (2024)
encouraged the incorporation of A.
floribunda as agroforestry tree in the
farming system, due to it high level of
canopy formation, leaf litterfall and leaf
litter decomposition potentials and
nutrients cycling status. This was also
attributed to its culminated primary
nutrients accrued to the soil.

Conclusion

From the findings of this study,
Allanblackia floribunda and Garcinia
kola leaf litters showed  better
performance to cultivate okra and have
significant influence on the growth and
yield of okra. Tree leaf litters may be used
as a substitute of chemical fertilizer for the
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production of okra and other arable crops
since it has been proved as better option
and also low cost and environmentally
friendly.

Therefore, to sustain soil fertility for
vegetable production, the people of Onne
and its environs can use these natural
resources (leaf litters) in combination with
other organic manures which can balance
nutrition demand and to sustain soil
health. The study therefore recommends
that leaf litters of various plants apply in
most of the arable crops, since it had
proved effective in the performance of A.
esculentus crop.

References

Aluko, A.P. (2001). Impact of plantation
forestry on the nutrient status in
degraded soil for environmental
management at Onne, River State,
Nigeria, In: Proceedings of the
Forestry Association of Nigeria
(FAN), held in Katsina Katsina,
Nigeria, ppl109- 115.

Bisht, V.K., Nautiyal, B.P.I., Kuniyal,
C.P., Prasad, I.P. and Sundriyal,

R.C. (2014). Litter Production,
Decomposition, and Nutrient
Release in  Subalpine Forest
Communities of the Northwest

Himalaya. Journal of Ecosystems,
Volume 2014, Article ID 294867,
13 pages

Chiazor, E.O., Nwaogu, E.N. and Ekwu,
L.G. (2009). Growth and growth
attributes of Okra (Abelmoschus
esculentus) as influenced by plant
spacing and time of mulching in
Abakaliki. Proceedings of the 43"
Annual  Conference  of  the
Agricultural Society of Nigeria, held
in Abuja, pp253-255.

Dauda, S.N., Ajayi, F.A. and Ndor, E.
(2008). Growth and yield of



Khatun,

Influence of Leaf Litters on Growth and Yield............ Nsien et al.

watermelon (Citrullus lanatus) as
affected by poultry manure
application. Journal of Agriculture
and Social Science, 4: 121 -124.

Eke, K.A., Essien, B.A. and Ogbu, J.U.

(2008). Determination of optimum
planting of okra (Abelmoschus
esculentus) cultivars in the derived
savannah. Proceedings of the 42"
Annual  Conference  of  the
Agricultural Society of Nigeria, held
at Ebonyi, pp242-245.

M.F., Chowdhury, M.A.H.,
Islam, M.S, Haider, S.M.S. and
Talukder, Z.A. (2010). Effects of
different tree leaf litters on growth
and yield of okra inModhupur forest
soil. Int. J. Expt. Agric., 1(1): 5-11.

Makinde, A.IL., Okunade R.F., Oluwafemi,

M.O., Alabi, B.A., Akinboye, O,
Adedeji, J.A. and Ayodele, S.Y.
(2020). Effect of okra spacing on the
growth and yield of Okra
(Abelmoschus esculentus L.
Moench) in a Jatropha — Okra
Intercrop. International Journal of

Research and Scientific Innovation
(IJRSI), VII(VIII): 236-239.

Njoku, S.C. and Ebeniro, N. (2009):

Varietal performance of Okra on the
heplic aerosoil in Abia State,
proceedings of the 43" Annual
Conference of the Agricultural
Society of Nigeria, held at Abuja,
pp253-255.

Nsien, I.B., Akpan, U.F., Eric, E.E. and

Akintan, I1.C. (2024). Leaf litters
improve the production of Zea
mays L. -Heinsia crinita (Afzel.) G.
Taylor based ecosystem in Onne-
Rivers State, Nigeria, The

683

Nzegbule, E.C.

Trajectory of Sustainable
Development (formerly: Journal for
Worldwide Holistic Sustainable
Development), Canada, 8(1): 49-66.

Nsien, .B. (2020). Leaf litter production

and nutrient cycling rates, growth
and yield parameters of Maize (Zea
mays L.) in Diospyros crassiflora
(Hiern—-FWTA) Plantation  in
Okwuta-Ibeku, Umuahia, Abia
State, Nigeria, Dissertation
submitted to the post graduate
school, Michael Okpara University
of Agriculture, Umudike, Abia State
in partial fulfilment of the
requirements for the award of
Degree of Doctor of Philosophy in
the Department of Forestry and
Environmental Management.
(2018).  Sustaining
productivity  through  nutrient
cycling- litter fall, In: 34th Inaugural
Lecture entitled: Many Parts, Yet
One Earth: Agricultural system
cannot be an Island, delivered on the
16" May, 2018 in Michael
University of Agriculture, Umudike
(MOUAU), Abia State, Nigeria. pp
5-7.

Ogbonna, P.E. (2008). Effect of combined

application of organic and inorganic
fertilizers on fruit yield of egg plant
(Solanum melongena). Pro. 42
Annual conf. Agricultural Society
of Nigeria (ASN) October 19 -23 p.
236 -250.

Singh, K.P. (1971). Litter production and

nutrient turnover in deciduous forest
of Varanasi. Adv. Trop. Ecol. 47:
643-697.



