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Abstract

An experiment was conducted to evaluate the effects of SSP fertilizer rates and irrigation regimes on forage
yield and nutritive quality of Arachis pintoi at different cutting ages in Shika, Zaria. The experimental
design was a split-plot with 3 x 3 factorial arrangements with three replicates. There were three levels of
SSP fertilizer rates (0, 30 and 60 kg/ha) and three irrigation regimes (I, 2 and 3 days). Results indicated that
the highest (P<0.05) forage yields (3.49 vs 3.24 t/ha) were obtained at 12th week after sowing, using 30
kg/ha level of SSP fertilizer and 2 days’ irrigation regime, respectively. Interactions between the factors
were not significant (P>0.05). Nutritive quality (crude protein) of the forage decreased with increasing rates
of SSP fertilizer and water stress. It was concluded that 30 kg/ha SSP fertilizer rate or irrigation regime of
2 days are important factors to be considered by farmers before establishing Arachis pintoi in northern
Guinea Savannah of Nigeria.
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Introduction

Increasing demands for livestock products in Nigeria have greatly offered opportunities for farmers to
intensify their production systems. However, there is an erratic supply of these products especially during
the dry season due to poor quality feed resources and management (Roothaert et al., 2005). In order to
overcome these problems, several researchers are of the opinion that intensive forage management systems
exploiting land, labour and water resources coupled with utilization of suitable forage species need to be
developed for livestock holders in developing countries (Miranda et al., 2003; Millar and Photakoun, 2008).
One of such high quality leguminous fodders that can be exploited in Nigeria is Arachis pintoi which has
the ability to produce forage of better nutritional quality and also improve of soil fertility (Omokanye, 2001;
Miranda et al., 2003). According to FAO (2007), Arachis pintoi is a productive and highly persistent
palatable pasture legume with a high feeding value for subtropical climates that is tolerant to heavy grazing,
shading and low soil fertility (Argel et al., 1997). Irrespective of the season, farmers in Nigeria spend huge
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amount of money in purchasing concentrate feeds to supplement poor quality forages. This practice
increases the cost of production per animal which has negative impact on the system. Fertilization and soil
moisture level are two major limiting factors that affect growth, forage yield and quality of tropical legumes
(Rao et al., 1999; Huang et al., 2004). Knowledge about forage production potential of Arachis pintoi under
varying nitrogen (urea) fertilizer rates and irrigation frequencies has been reported elsewhere (Paris et al.,
2009; Rita et al., 2013). However, information on forage yield and quality of Arachis pintoi under varying
irrigation regimes and phosphorus application rates is lacking in Nigeria. The aim of this study was to
investigate forage yield and quality of Arachis pintoi under flood irrigation and varying phosphorus
application rates in northern Guinea Savanna of Nigeria.

Materials and Methods

The study was conducted at the National Animal Production Research Institute (NAPRI), Shika, Nigeria,
located in the northern Guinea Savanna ecological zone (10°11'N, 7°8'E; 650 m asl). The area receives an
annual rainfall of 1100 mm, spread between April and October. The mean minimum (night) and maximum
(day) temperatures during the study were 20°C and 34°C, respectively, with relative humidity ranging
between 85% and 50%. Mean day length was 12 hours (IAR, 2016). Seeds of Arachis pintoi were obtained
from the Feed and Nutrition Research Program in NAPRI Shika, Zaria. Soil samples (5) were taken for
routine analysis using soil auger at 15 cm depth from four corners and the centre of the undisturbed field.
A total land area of 75 m? was cleared of weeds, harrowed and ploughed. The net plot was subdivided into
27 plots of 1.5 m? each with 0.5 m pathways in-between. The experimental design was a split plot design
with a 3 x 3 factorial arrangement replicated three times. There were 3 single super phosphate (SSP)
fertilizer levels (0, 30 and 60 kg/ha) and 3 irrigation regimes (daily, 2 and 3 days). Plots were irrigated until
the soil was saturated to field capacity. Two seeds were planted per hill on the 18th of February, 2016 at
planting depth of 2 cm. Irrigation regime was imposed three weeks after germination. Weeds were
controlled manually using hoes. Forage yield was estimated using 0.5 m? quadrat at 4, 6, 8, 10 and 12 weeks
after sowing (WAS). Fresh forage yield was recorded in the field after weighing with a sensitive scale and
sub-samples were oven dried for 48 hours at 65°C, until constant weight was attained. Dry matter
production (Dry matter kg/ha) was calculated as: Total FW x (DWss/FWSss) x 10 (Tarawali et al., 1995),
where Total FW = Total fresh weight from 1 m? in (g); DWss = Dry weight of the sub-sample in (g); FWss
= Fresh weight of the sub-sample in (g). Oven dried forage samples were ground using a hammer mill and
passed through 1-2 mm sieve for chemical analysis. Proximate analysis was done to determine nitrogen (N)
for crude protein determination (N x 6.25), crude fibre (CF), ether extract (EE), and ash contents according
to AOAC (2005). Nitrogen free extract (NFE) was calculated as = 100 - (%CP + %CF + %EE + %Ash).
Data were analyzed using the General Linear Model Procedure (Proc. GLM) of SAS (2005). Significant
(P<0.05) differences among treatment means were compared using the LSD.

Results and Discussion

The routine soil analysis result shows that the loamy-sand soil of the experimental site had 13% clay, 18%
silt, 69% sand and 0.09% carbon. The pH (CaCl2) was 7.20, exchangeable Ca was 5.50 Cmol/kg, Na was
2.05 Cmol/kg and Mg was 1.60 Cmol/kg. The total N and available P were 0.09% and 25.25 ppm with
cation exchange capacity of 8.98 Meq/100g. Table 1 shows the effect of SSP fertilizer rates and irrigation
regimes on forage yield of Arachis pintoi at different stages of growth.
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Table 1: Effect of SSP fertilizer rates and irrigation regimes on forage yield of Arachis pintoi
Forage yield (t/ha) at different stages of growth (weeks)

SSP Fertilizer rates (kg/ha) 4 6 8 10 12
0 0.78° 2.08° 2.60? 2.77° 2.61°
30 2.922 2.672 2.782 2.45P 3.492
60 2.212 2.752 2.50P 2.59P 2.98P
SEM” 1.00 0.95 0.94 0.86 0.86
Irrigation Regimes (day)

1 1.77° 2.07° 2.06° 2.76° 2.52°
2 2.512 2.662 2.77% 2.88% 3.242
3 2.20% 2.25% 2.852 2.59P 2.942
SEM” 1.00 0.95 0.94 0.86 0.86
FxI NS NS NS NS NS

dMeans with different superscripts differed significantly (P<0.05), SEM=Standard Error of Means; FxI =
Interactions between fertilizer rates and irrigation regimes.

Applying SSP fertilizer at 30 kg/ha had significantly (P<0.05) higher forage yield than 60 kg/ha rate, at 12
weeks. The implication of this result is that the tested legume has the ability to acquire and utilize inorganic
soil P from the infertile soil of the Nigerian savanna. Rao et al. (1999) reported similar finding when Arachis
pintoi CIAT 17434 was tested with Brachiaria dictyoneura CIAT 6133 under greenhouse condition.
Generally, the forage yield obtained in this study was higher than the value of 1.14 kg/ha reported in white
clover (Elgersma and Sgegaard, 2018) but was lower than annual yield values of 5t DM/ha/yr in pure stand
or 10t /ha/yr in mixtures (Cook, 1992). Irrigation regimes had significant (P<0.05) increasing trend on
forage yield with the highest value recorded at 12 weeks in 2 days’ irrigation regime. Although previous
reports showed that Arachis pintoi is tolerant to dry spell condition (Cook, 1992; Rita, 2013), results in this
study indicated that irrigation regimes promoted shoots growth which could be due to increased chlorophyll
formation and sugar deposition in the shoot resulting from available soil moisture content (Yinghao et al.,
2018; Rita, 2013). Results of proximate composition of Arachis pintoi forage is presented in Table 2.

Table 2: Proximate composition (%) of Arachis pintoi forage as influenced by varying SSP fertilizer
rates and irrigation regimes at 6 weeks after planting

SSP fertilizer DM oM CP CF Ether extract Ash NFE
rate (kg/ha)

0 3755 8254 17.64 38.34 1.80 17.46  46.36
30 39.06 7758 16.96  14.86 1.95 2242 4381
60 33.57 77.57 16.71 12.80 1.75 22.43 46.31
Irrigation regimes (d)

1 3528 7379 1850  13.90 1.77 26.21  39.61
2 37.79 8230 16.33  16.09 1.93 17.70  47.91
3 3710 8161 1644 14.40 1.81 18.39  48.96

DM, dry matter; OM, organic matter; CP, crude protein; CF, crude fibre, EE, ether extract; NFE, nitrogen free
extract
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The low dry matter observed in this study might be related to the early sampling period of the forage since
P fertilization has been reported to increase shoot and roots of Arachis pintoi (Rao et al., 1999). Also it has
been reported that dry matter production in white clover is higher in late than early stage of growth
(Elgersma and Sgegaard, 2018). The crude protein content of the forage decreased with increasing water
availability and this can be explained by the fact that water availability in the soil affects N-fixation capacity
of legumes (Yinghao et al., 2018) and low N content in the soil has a strong positive effect on CP content
of white clover forage (Elgersma and Sgegaard, 2018). The high ash content observed in this study might
be related to high calcium content of Arachis pintoi forage (Francisco et al., 2017).

Conclusion and Recommendations

It can be concluded from this study that forage yield and nutritive quality of Arachis pintoi can be improved
through the application of 30kg/ha of SSP fertilizer or 2 days irrigation regime for better economic gain.
However, irrigation beyond 2 days could affect biomass yield and quality. Hence, 30 kg SSP/ha or 2 days
irrigation are recommended for farmers in the study area for production of Arachis pintoi forage.
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