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Field experiment was conducted to determine the effect of swine manure application on the
growth components and chemical composition of nine varieties of improved dual-purpose
cowpea (Vigna unguiculata L. Walp). The experiment was laid out as a 2 x 9 factorial design
with two levels of manure application (Okg ha' and 5kg ha') and nine varieties of improved
dual-purpose cowpea at three replicates. Agronomy parameters and dry matter yield of the
cowpea were determined six weeks after sowing. Results showed that unfertilized variety IT-
332 recorded highest leaf proportion (57.27) above others. Varieties IT-193 with manure
(80.00 cm) and IT-297 without manure (30) recorded significantly higher (P<0.05) values
for plant height and leaf number respectively. Dry matter yield of cowpea ranged
significantly higher (P<0.05) from 7.20 t ha' in variety IT-817 without manure to 14.85 t ha'
in variety IT-321 with manure. The average crude protein content of improved cowpea
varieties ranged significantly (P < 0.05) from 97.69 g kg dry matter in unfertilized IT-817
and IT-834 to 141.17 g kg dry matter in fertilized IT-819. The study showed that application
of swine manure into cowpea increased the dry matter yield and chemical composition which
is necessary to provide sufficient feed for ruminants that can be used as a supplement during
the dry season.
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Introduction improve organic matter content and
The major problem facing fivestock compete with weeds (Humphreys 1995).
producers in tropical areas is proper Aflso, the fegume-rhizomal symbiosis
nutrition for their animafs during the dry converts atmospheric nitrogen (N) to forms
season (Murphy and Cofucci, 1999). The of N which pflants can take up and cycfled
shortage of feed for ruminants can be within the pfant-animatsoil system. The

sofved through cuftivation of forage crops legume-rhizobial symbiosis provides
with better nutritional vafues than the farmers with an inexpensive source of N
existing feed resources. Deliberate whose production is environmentally
cuftivation of N fixing fegumes has been "clean". One of the ways of increasing
reported to have higher concentrations of fivestock production in Nigeria is to
celfufar protein than tropical grasses increase the area and quafity of fegume -

(Bjorkman et al., 1976). Tropical forage based pastures (Nworg and Ajayi, 2005).
fegumes are rich in protein, which is usually Adu et al. (1992) reported that
the most f(imiting nutrients in tropical supplementation of feeds with forage
animaldiets. Forage legumes offer several fegumes encouraged more roughage intake

advantages to tropical farming systems. and digestion in sheep. A sustainabfe way of
Leguminous cover reduces soilerosion and improving the feeding vafue of poor quafity
runoff. This cover is abf to conserve soi, crop residues and pastures, especially for
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resource poor sma{l hofders, is through
supplementation with forage fegumes
(Murphy and Cofucci, 1999). Duat-purpose
cowpea (Vigna unguiculata L. Walp) has
the potentialto function as a key integrating
factor in intensifying systems through
supplying protein in human diets and fodder
for fivestock, as wellas bringing N into the
farming system through biofogical fixation
(Gilter,2001).

Plant growth and yietd in atl ecosystems
depends on the cycling of nutrients between
the plant biomass and the organic and
inorganic soil stores. Sustained use of
grassfands for fivestock production,
therefore, requires maintenance of a
bafance between nutrient foss through
activities such as pfant biomass harvest and
nutrient repfenishment. Many types of
grassfand are characterized by flow
productivity and can benefit from manure
incorporation from different sources
(Wikon et al., 2010). Utilization of manure
on fow nutrient status of tropicalsoil can
reduce fertilization cost associated with
synthetic fertifizers (Van Wieringen et al.,
2005). The objective of this study was to
evaluate the effects of animal manures on
the agronomic performance and chemical
composition of some varieties of improved
dual-purpose cowpea in the Humid
Savannah zone of Nigeria.

Materials and methods

Experimental site

The research was carried out at the
Directorate of University Farms

(DUFARMS), Federal University of
Agriculture, Abeokuta (FUNAAB), Ogun
State, ({atitude 7° 13 49.46 N, fongitude 3°26
11.98 E above sea flevel) in the derived
savannah area of Nigeria. Abeokuta has a
bimodafrainfallpattern that typically peaks
in July and September with a break of two to
three weeks in August. Temperatures are
fairfy uniform with daytime vafues of 28 to
30°C during the rainy season and 30 to 34°C
during the dry season with the fowest night
temperature of around 24°C during the
harmattan period between December and
February. Refative humidity is high during
the rainy season with vafues between 63 and
96 % as compared to dry season values of 55
to 84 %. The temperature of the soilranges
from 24.5 to 31.0°C (Source:
Agrometeorology Department, FUNAAB).

Land preparation

The fand used for the experiment was
cleared, ploughed and harrowed. The
climatic data of the experimentalarea at the
time of study was in Tabfe 1. Soilsamp/fes of
the plot were randomfy collected from the
depth of 0-15 cm using soil auger to
represent the topsoil. The sampfles were
butked per repficate, mixed thoroughfy and
sub-sampfes taken for nutrient composition
of the soil(Tabfe 2). Fine seed beds of 4 x 5
m were prepared. The {and was divided into
three repflicates. Swine manure that was
used for this study was collected at the
piggery section of the DUFARMS. Sub-
sampfes of the swine manure were taken for
analysis prior to appfication to determine
the nutrient composition (Tabfe 3).

Table 1: Meteorological data for the experimental areas from June - December 2015

Month/Year Rainfall (mm) Temperature (°C) Relative humidity (%)
June ‘15 164.9 26.9 79.4
July ‘15 65.6 26.6 80.9
August ‘15 29.4 26.3 79.3
September ‘15 165.1 26.5 81.3
October ‘15 159.1 27.4 81.9
November ‘15 16.6 28.6 72.5
December ‘15 0 26.1 39.7

Source: Agrometeorology Department, FUNAAB, Nigeria
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Table 2: Physicochemical characteristics of the composite soil samples taken from
the experimental site at 0 to 15 cm depths before sowing of cowpea in the year 2015

Parameters Values
pH 6.75
Particle size (%)

Sand 84.60
Sit 9.80
Clay 5.60
Exchangeable bases (cmol kg!)

Cafcium 3.36
Magnesium 2.42
Potassium 0.79
Sodium 1.51
Al+H 0.06
ECEC 8.14
Base saturation % 99.26
TotalN % 0.11
TotalOrg C % 1.27
Available phosphorus (mg kg™) 30.40
Micro nutrients (mg kg!)

Manganese 263.15
Iron 21.25
Copper 0.95
Zinc 6.55

Table 3: Nutrient composition of the swine manure used for the study

Parameters Values
pH 8.1
Exchangeable bases (%)

Caflcium (Ca) 4.76
Magnesium (Mg) 2.40
Potassium (K) 1.92
Sodium (Na) 2.07
Nitrogen (N) % 0.34
Phosphorus (P) (mg kg'!) 12070
Total Organic carbon 6.30
Micro — nutrients (mg kg™)

Manganese (Mn) 910
Iron (Fe) 1,432
Copper (Cu) 87
Zinc (Zn) 623

The manure was f{ater applied by
broadcasting to individual plots according
to treatment in one appfication after air
dried for two weeks. The plots were {eft for
two weeks to rest before sowing of the
cowpea varieties. Nine improved cowpea
varieties (i.e. IT0O4K-332-1, IT07K-297-13,
ITO7K-298-15, ITO8K-193-15, ITO9K-
321-1, ITO9K-456, IT1I0K-817-1, IT10K-
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819-4 and IT10K-834-3; hereafter
designated 1T-332, IT-297, IT-298, 1T-193,
IT-321, IT-456, IT-817, IT-819 and 1T-834
respectively) obtained from International
Institute of Tropical Agriculture, Ibadan,
Nigeria were used for this study. They were
sown at a spacing of 0.5 x 0.5 m with two
seeds per hofe at the seed rate of 15 kg ha™ in
August 2015 into seed beds that have
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previousfy been fertilized with swine
manure at 5 kg ha' while some were not
fertiized. The experimental area was
maintained weed-free at the early part of
growth of the cowpea to reduce
competition. Growth component
parameters (pflant height, pant fength, feaf
number, feaf area and ground cover) were
measured and dry matter yiefd was
estimated six weeks after sowing. Sampfes
were harvested from the cropping field
prior to flowering (6 weeks after sowing) to
determine the dry matter yie{d with the use
of 1m’quadrat and chemical composition.
Sub samples were taken, weighed and oven
— dried at 65 °C to constant weight. The dry
matter percentage was estimated as:

Dry matter percentage
Weight of dry sampfe x 100
Weight of fresh samp e

While dry matter yield was estimated as

Dry matter yield = dry matter percentage x
fresh sampfe from 1m’ which afterwards
was extrapofated in tonnes per hectare.

The dried sampfles were milled through a
Imm sieve and the proximate and mineral
contents were determined according to the
standard methods of AOAC (2000). Neutrat
detergent fibre was determined according to
Van Soestetal. (1991).

Experimental design

The experiment was f{aid out as a 2 x 9
factorialdesign with two fevels of manure
appfication (no manure (controf) and with
manure (Skg ha')) and nine varieties of
improved duatpurpose cowpea at three
repflicates. The data obtained were analysed
as a two-way anafysis of variance using the
Duncan mufltipte range test (Duncan, 1955).

Results and discussion

The physicochemicalcharacteristics of the
composite soil sampfes taken from 0 to 15
cm depths of the experimental site are
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shown in Tabfe 2. Unfike the tropicalsoils,
the available phosphorus of the
experimental site was higher whife the pH
fell within 6.6-7.3 that have been
categorized as very good for normaf crop
response (Hoskins, 1997). Legumes have
been noted to contribute nitrogen to the soil
through atmospheric fixation. However,
there is need to apply fertifizer to the soilin
order to supply phosphorus which witlserve
as energy-driving process for nitrogen
fixation potentialof the fegumes (Ndakemi
and Dakora, 2007). Meanwhife, there was
perceived refuctance on the part of the
resource-poor smaltholder farmers to
spend money on inorganic fertilizer which
may increase the cost of production. In
order to reduce the cost of production as
much as possibfe and to avoid a decfine in
soilfertifity, arecycling of nutrients in terms
of fertifization with dung or manure have
beenrecommended (Aneteetal.,2011).

Table 4 shows the interaction effect of
manure and varieties on the growth
parameters and dry matter yield of some
improved duat-purpose cowpea. Effects of
manure appflication was significant
(P<0.05) on the growth parameters of
cowpea species. Cowpea varieties 1T-193
and IT-819 with manure recorded a higher
significant (P<0.05) increase in plant height
and ground cover respectively than in other
varieties. Meanwhife, feaf number was
significantfy highest (P<0.05) in IT-297
variety with no manure appflication. The
pfant height ranged from 37 cm for variety
IT-193 without manure to 80.00 cm for
variety IT-193 with manure. Unfertifized
cowpea varieties IT-332 recorded
significant (P<0.05) highest feaf (57.27 %)
percentage above other species.
Meanwhife, significant (P<0.05) highest
dry matter yiefd (14.85 t ha") was recorded
for cowpea IT-321 variety with manure
appflication. The plant height vafue of V.
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unguiculata in this study was considerabfy
higher than those reported by Taura and
Fatima (2008) with vafues 0f 9.8 to 14.6 cm
when cattle dung was appflied to different
variety of cowpea. The variation in the p{ant
height of the cowpea varieties could be as a
result of the different animal manures that
were used, which might differ in nutrients
uptake by plants.

The impfication of highest vafue for pfant
fength of unfertifized I1T-298 cowpea
variety is that it will encourage early soil
coverage because of canopy they formed,
high dry matter yiefd and high fevel of
control of weed species which is usually a
major problem of sown pastures in South
West Nigeria (Ofanite, 2003) since they are
creeping species.

Research have shown that f(eafiness of
forage species is a desirable attribute
because the feaves have higher nutritive
quaflity thereby, making them more
digestibfe and improve animaf dry matter
intake (Minson, 1990, Adam, 2004). Higher
number of feaves will fead to higher rate of
transpiration and witlalso give the plant the
opportunity of being abfe to trap enough
sunfight for photosynthesis to take pflace
feading to increase in plant height as wellas
dry matter yied. Higher vafue recorded for
feaf number of unfertilized fegumes above
the fertilized ones, could be as a result
nutrients in the soil. The experimentalareas
was just opened for cufltivation, this makes
the soil to be rich in nutrients. The feaf
numbers of the cowpea varieties as
observed in this study were higher than
values obtained by Taura and Fatima (2008)
when organic and inorganic manures were
applied to some sefected varieties of V.
unguiculata. The vaftues for number of
feaves of cowpea varieties irrespective of
manure appflication or not in this study were
higher than the vafue of average of 13
fegumes reported under rain-fed condition

303

in Samaru (Adesoji et al., 2013). The
variation coufd be attributed to differences
in variety investigated and soil nutrient
composition. Larney et al. (2009) proposed
that increased productivity is due to manure
addition, self-perpetuating the amendment
effect.

Many reports have shown that higher feaf
proportion is a desirabfe attribute in forage
species, as feaves have higher nutritive
quafty in addition to being generalfy more
digestible, thereby eficiting higher animaf
intake (Ofanite, et al., 2006, Ojo et al.,
2014). Highest feaf production in variety
1T-332 without manure appfication is an
important component of yield, and it will
ply a vital role in increasing the green
forage yield due to more assimifation of
sunfight intercept on the feaf, which
increases photosynthesis activity of the
plant. Leaf fraction of forage was highfy
refished by animafs and that was the most
desired part during grazing. Cufltivars with
more feaves have been reported to be much
higher in quafity than cufltivars that
produced more stems (Beaty and Engef,
1980).

Stem fractions of forage are usually fibrous,
fow in nutrient density and digestibifity and
are thus poorfy utifized by animats (Ndfovu,
1991; Minson, 1983). The stem proportion
of unfertifized IT-817 cowpea variety with
highest vafue of 62.73 % may therefore not
be preferred to other varieties that have
fower stem materials, especially at a simifar
growth stage if there is a choice.

The highest dry matter yield of the cowpea
in this study was higher than the highest
yield that was reported by Anele et al.
(2011) with vafue of 8755kg ha' for
improved cowpea variety during wet
season. Cowpea varieties vafues in this
study were higher than the vafues of 1.4 to
7.07 tha” reported for fablab (Amodu ez al.,
2004). However, values of cowpea species
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from this study were simifar to the vafues
reported by Karachi (1983) that totalgreen
DM yiefds ranged from 2000 to 12000 kg
ha-for Lablab purpureus ecotypes. The
variations could be as aresuft of differences
in species used, soi{nutrients status, as well
as application of manure into the soilwhich
enhanced the pflant growth. There was
simifarity in this study and in the findings
of Abebe et al. (2004) that dry matter yield
of Vigna unguiculata increased as rate of
manure appfication increased. Ahmed
(1997) also reported similar trend as rate of
manure was increased in common vetch
plant. Dry matter yield of cowpea varieties
in this study were higher than 1.48 t ha’
reported by Muir (2002) when the yie(d of
different herbaceous fegumes and browse
plants were compared. The highest vafue
recorded for the IT-321 cowpea variety
with manure appfication agrees with the
findings of Campbell et al. (1986) and
Cremenscu et al. (1985) who reported that
organic manures increases crop yield.

The average crude protein (CP) content of
improved cowpea varieties ranged
significantly (p < 0.05) from 97.69 g kg’
DM in unfertifized IT-817 and IT-834
varieties to 141.17 g kg DM in fertifized
IT-819 variety (Table 5). Cowpea variety
IT-193 with swine manure had the highest
NDF content (670.00 g kg") whife the (east
value of 530.00 g kg DM was recorded for
variety [T-321 without manure.

The CP vaftues of cowpea without manure
(97.69-114.19 g kg") were higher than the
critical fevel of 7 g kg’ DM which have
been reported to be necessary for voluntary
intake in ruminants (Nori et al., 2009)
whife CP content of cowpea varieties with
manure (133.43-141.17 g kg') were above
the range of 110-130 g CP kg DM, which
is adequate for maintenance and growth of
beef catte (NRC 1996). The highest CP
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content in cowpea with manure could have
been due to higher rate of manure
minerafisation which the fegumes were
abfe to uptake for better quafity. Cowpea
with manure recorded greater fibre
concentrations than the unfertilized
cowpea. The NDF vaflues of improved
cowpea varieties recorded in this study
were betow the 65% (except in IT-193 with
higher vafue of 670.00 g kg") suggested as
the tevelat which intake of tropical feeds
by ruminants would be fimited (Eastridge,
2006). Ruminants will require adequate
fibre in their diets so as to aid rumen
microorganisms to perform optimaffy. This
is necessary to fead to the production of
volatife fatty acid (Trevaskis et al. 2001;
Lamidi and Ogunkunfe, 2016) which in
turn facifitates microbial protein synthesis
(Lamidiand Aina, 2013).

Cafcium and phosphorus make up to 70%
of the total mineral efements in the body
and have vital functions in afmost all
tissues in the body and must be avaifable to
fivestock in proper quantities and ratio
(Anefe et al., 2011). Cafcium is a mineral
that perform vital functions such as bfood
clotting, transmission of nerve impulse,
muscle contractions and cardiac regufation
(NRC,2001). The vatues recorded for Ca in
the present study ranged from 6.39 gkg' in
variety IT-321 with manure to 10.11 g kg
in variety IT-456 gkg' DM without manure
and it is above the critical evelof 3 g kg’
DM recommended for ruminant needs in
the warm wet climates (McDowell et al.,
1993). Higher P contents of cowpea
varieties fertifized may be due to the fact
that the fofiage may have been fortified by
anima{manure appflication. The range of P
in this study falls within the normafl
requirements reported for growing cattle
(1.1-4.8g/kg) (Begumet al.,2001).
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Conclusion

From this study it can be concfuded that
appfication of swine manure into improved
duat-purpose cowpea varieties increased
the dry matter yiefd as well as their
chemicalcomposition which is necessary to
provide sufficient feed for ruminants that
can be used as supplement during the dry
season. The cowpea varieties investigated
can be used as forage fegumes which can
improve animal performance and
productivity.
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