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Abstract

A study was conducted to evaluate fodder yield from three groundnut genotypes residues and their nutritive
value (NV). The three cultivars of Groundnut were SAMNUT 10, SAMNUT 23 and SAMNUT 24. The residues
were collected from International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) farm at Bayero
University Teaching and Research Farm which is located between latitude 11° 58'55" ““ to 0000N and
longitude 8° 25" 58.6 to 0000E in the semi-arid zone of Northern Nigeria. The experiment was laid out in
Completely Randomized Design (CRD). Replicated three times. The result obtained revealed that groundnut
genotypes have similar (p>0.05) fodder yield, thus SAMNUT 24 had highest fodder yield (0.49kg/stand). For
nutritive value, SAMNUT 23 had higher Dry Matter and Crude Protein values (97.55% DM and 9.25% CP),
while SAMNUT 10 obtained the highest Crude Fibre value (4.63%CP). The results showed evidence of varietal
differences among residues and indicated the possibility of selecting groundnut based on fodder yield and
Chemical content. From the result, a residue from SAMNUT 10 was recommended as the best among genotypes.
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I. Introduction

In the tropics, livestock suffers from shortages of feed supply especially during dry season despite the
vast grassland resources available in the area (Steinboch, 2012). The traditional livestock production in the
tropics is mostly based on crop residues and browse plants (extensive system). There is abundance of feeds
during the rainy season; followed by period of relatively rapid deterioration and long period of stagnation that is
dry season (Ago, 2013). Legume residues have higher CP content and are generally used as supplements in
addition to the grazing of ranges and cereal crop residues (Singh, et. al.,2003) Legumes could be harvested and
conserved either for dry-season feeding for the farmer’s animal or for sale to other farmers during the critical
period of feed scarcity in the mid-to-late dry season (Singh and Tarawali, 1997). Legumes residues (cowpea,
groundnut and soybean) have the advantage of being nutritionally valuable especially in the dry season, when
feeding of ruminant animals is critical in the tropical countries (Mgheni, et al., 2001). According to Akinola, et.
al., (2015),the allocation of the legume residues for feed purposes was about 64%, In addition, that of cereal
residues as animal feed was 26%. Crop residues are used generally as animal fodder, stall feeding, soil
amendment and manufacturing of animal feed.

In Nigeria, leguminous crop residues such as groundnut haulms, pods/hulls and cowpea haulms are
usually better and may be used as complementary forages if quantities permit except when they grow moulds
(Oyaraku, 2011). Thus smallholder crop-livestock farmers in the semi-arid zone prefer late-maturing groundnut
cultivars to early-maturing type (Olorunju, et al.,1996), this is because late-maturing cultivars provide a larger
quantity of fodder for livestock in addition to seed and grains. Feed materials that are known for their high
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digestibility such as legumes will contribute in minimizing seasonal weight loss. Such materials can be utilized
economically if their yield and nutritive value are well determined, this will help the farmer to manage and
utilize the residues efficiently. Groundnut haulm provides an important animal feed source in the semi-arid
region of Nigeria (Zerbini and Thomas, 2003). However, they are grown mostly for grains and seeds, haulm is
valuable feed for livestock in semi-arid zones (Njie and Reed 1995; Larbi, et al., 1999; Etela, et al., 2000;). In
the semi-arid, animal rearing is one of the major occupations, groundnut haulm is much valued, even more than
the seeds because it is a major sources of protein for animal fattening which brings higher income to the farmer
than income from selling of seeds (Bdliya, 2007; Pandeet al., 2003). Therefore, this research determined the
yield and nutritive value of the late maturing groundnut genotypes.

Il. Materials And Methods

EXPERIMENTAL AREA

The study was conducted at Bayero University Teaching and Research Farm which is located at
between longitude 11°58'55" and to 0000N and latitude 8° 25 58.6° to 0000E in the semi-arid zone of
Northern Nigeria. The location is characterized by two seasons: a wet season (May — September) and dry season
(October-April). Mean annual rainfall is 800mm and temperature is 31°C. The area is characterized by sandy-
loamy soil, which is conducive for the production of cereals and legumes crops. The environment is also
conducive for the production of different species of tropical livestock.

TRIAL I: FORAGE COMPONENT YIELDS OF GROUNDNUT GENOTYPES
Crop residues were collected from International Crops Research Institute for the Semi-Arid Tropics (ICRISAT)
farm after harvest. The residues used were SAMNUT 10, SAMNUT 23 and SAMNUT 24 varieties.

Sampling Procedure for Groundnut Forages and Pod Yield

At pod maturity, 5kg of each genotype was collected by uprooting from their respective replicate for
the determination of forage and pod yield, the pods were hand- picked. For the yield composition, the data was
obtained and recorded by random sampling at the farm immediately after harvest on 23/11/2014 and
24/11/2014.For laboratory analysis, the information was obtained from the analysis in 3 round as replicates and
was analyzed using CRD. 10 plants were randomly selected and recorded from each genotype for number of
pod, weight of pod (g) and weight of haulms (including leave, stems, roots and pegs) (g). Sub-sample of each
genotype was oven-dried at 65°c for 48hours to determine the % DM and chemical analysis.

Chemical Composition of the Residues

The oven-dried samples were grounded to pass 1mm screen for proximate fractions (CP, CF, EE, NFE
and Ash) as described by the 1990). Acid Detergent Fibre (ADF) and Neutral Detergent Fibres (NDF) were
determined according to VVan Soestet al., (1991) procedures.

Data Analysis

Data collected (yield at maturity and chemical composition indices) were subjected to Analysis of variance
(ANOVA) using SAS computer package version 9.2, of 2009. Significant differences were determined at 5%
probability level (P = 0.05). The differences between means were separate by least significant difference (LSD).

I11. Results And Discussion
RESULTS
Fodder Yield Component of the 3 Late-maturing Groundnut Genotypes
The fodder yield component of groundnut genotypes was recorded in (Table 2), the average pods numbers
varied from 27.6 to 22.5 pods /stand. SAMNUT 23 had the highest pod number while SAMNUT 10 recorded
the least pod number (18.9). In addition, the means were similar (P>0.05). SAMNUT 24 had the highest pod
weight (0.14) and the least was SAMNUT 10 (0.11 kg /stand). The haulm weight ranged from 0.28 to
0.348kg/stand with SAMNUT 23 having the highest haulm weight 0.348kg/stand. Therefore, the total weight of
the plant ranged from 0.37 to 0.49kg/stand. In general, there were no significant differences among groundnut
genotypes (P>0.05).

Chemical composition of the Three Late-Maturing Groundnut Genotypes (%DM)

Chemical composition of the three late-maturing groundnut genotypes was presented in Table 2. DM
values were range from 96.68 to 97.55%. SAMNUT 23 had higher value (97.55%) and SAMNUT 24 obtained
the least value (96.68%). The CP ranged from 6.10 to 9.25%. SAMNUT 23 had higher CP content (9.25%)
among groundnut genotypes and the least value was obtained from SAMNUT 24 (6.10%), there were significant
different (p<0.05) among the genotypes. The CF value ranges from 3.43 to 4.63% for SAMNUT 23 and
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SAMNUT 10 respectively; there was significant different (p<0.05) among genotypes. Three groundnut
genotypes have similar EE value (p>0.05), the value ranged from 0.65 to 1.20% SAMNUT 10 had higher value
of 1.20% while SAMNUT 24 had lower value (0.65%). ADF value range from 32.97 to 39.45% SAMNUT 23
and SAMNUT 10, respectively and there was significant different among the genotypes (p<0.05). The NDF
ranged from 49.85 to 56.70%. SAMNUT 24 had higher NDF value (56.70%) while SAMNUT 23 had least NDF
value (49.85%), the means were significantly differs (p<0.05). NFE value ranges from 87.25 to 89.85%.
SAMNUT 24 had higher NFE value (89.85%) follow by SAMNUT 23 (87.5%), the three groundnut genotypes
have similar NFE value (p>0.05). DM values were ranged from 96.68 to 97.55% Samnut 24 and Samnut 23,
respectively.

Discussion
Average Fodder Yield from Haulm of the Three Late-maturing Groundnut Genotypes

The yield value obtained was slightly similar with value recorded by Virender and Kandhola, (2007)
(24. to 28.7 pod /stand). According to ICRISAT (unpublished report) SAMNUT 23 was early maturing crop
with 90-100 day of maturity period, it has pod yield of 2043kg/ha and yielded 2t/ha haulm while SAMNUT 24
matured at 80-90 days and yield 2.5 to 3 t/ha haulm. The yield value obtained was slightly similar with value
recorded by Virender et al., (2007) (24.95 pod /stand). According to Blummedet al. (2005) the relationship
between pod yield and haulm quantity was not inversely related because they are compatible traits among
groundnut genotypes

Chemical Composition of the Three late — Maturing Groundnut Genotypes

The DM values obtained from the study (96.68 to 97.55%) were also higher than the value recorded for
groundnut husk by (Chakeredzaet al., 2002) 93 and 94% respectively. The DM was also higher than 94.3%
reported by Bogoro, et al., (1994), but is similar with the report from Ramatu, (2015) who recorded 96.95 and
97.07% for inoculated and non-inoculated soybean residues at pod maturity. The DM values were in agreement
with Muhammad et al., (2013) who reported 95.40 to 95.93% for diet containing protein in semi-arid
environment. According to Van Soest, (1991), higher DM values suggest a good source of energy and roughage
that could enhance rumination and prevent digestion upset for the production of volatile fatty acids.

The chemical values were similar with (Ososanya, 2012) recorded 78 to 83 % DM, 9 to12 % CP, 22 to
22.5% CF, 13 to 18 Ash and 47-54% NFE for groundnut haulm. The percentage CP value for all the genotypes
(7.50 to 9.25%) was higher than report of Fadel et al. (2007) who recorded 2.7-4.9% for leaves and 3.2 — 7.4 for
stem. The value was similar to report of Bogoroet al. (2006) and lower than 10.1% by Bogoro (1994) for
groundnut haulm. The value was also similar to report of Maherisis (2011) and Kraidees (2005) for soybean
genotypes 5.10 and 4.1%, respectively. Manyuchi, et al., (1997) reported lower value of 13.15% CP for
groundnut haulm and Larbi et al. (1999) reported CP level of 158g/kg DM for leaf and 111g/kg DM for stem,
this result was in agreement with reported Hindrichson, et al.,(2001) that most crop residues were low in
protein content. According to Bulimmedet al., (2005), rumen microbes require a minimum of 1 to 1.2%
nitrogen (6.25 to7.5% protein), for the fodder to effectively degrade. The CF values ranges from 3.43 to 4.63%,
the figures were less optimum for ruminant CF requirement; this may be attributed to age at harvest. Thus, the
value was lower than 63.7% for groundnut haulm reported by Bogoro (1994) and these differences may be due
to environmental influences. The CF values were lower than 6.02-7.07% reported by Muhammad et al. (2013).
The CP, CF, EE, ADF, NDF and Ash values were lower than those recorded by Ramatu, (2015) who worked
with residues from soybean in the same environment. The NDF values were lower than 75% that by Buxton
(1996) to inhibits feed intake. Thus, this is higher than values reported by Chinekeet al. (2013).The residues
used in this study had higher DM, CP and EE content. Such variation in quality of crop residues may be due to
many factors, which include: genetic characteristics Subba et al.,1994), environmental factors (rainfall,
temperature, soil characteristics) and crop management (level of fertilizer application, plant density, stage of
maturity at harvest, methods of harvesting and storage Ramatu (2015). Under practical farming conditions, the
chemical composition was often low, because leguminous crops such as groundnut are grown primarily for
grains in semi-arid zones. In this study, residues were collected from crops grown purposely for seed producti

IV. Summary, Conclution And Recommendation
Three late-maturing crop residues from groundnut (SAMNUT 10, SAMNUT 23 and SAMNUT 24)
genotypes were evaluated based on fodder yield component and Chemical composition. Theresult revealed thatS
23 had the highest fodder yield component and contained high amount of CP (9.25%) while SAMNUT 23 have
higher % DM (97.55%); furthermore, SAMNUT 10 have higher CF of (4.63%). The result revealed that
residues from SAMNUT 24 have more fodder yield and SAMNUT 23 have more nutritive value among
groundnut genotypes. The result also showed evidences of varietal differences and indicated the possibility of
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selecting groundnut genotypes based on fodder yield and chemical composition indices. It is recommended that
a residue from SAMNUT 10 was best to be used as animal feed among genotypes.
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Table 1: Fodder Yield Component of Three Late Maturing Groundnut Genotypes

Genotypes
Parameters/stand
SUMNUT10 SUMNUT23 SUMNUT24SEM
Pod number/plant 19.90 27.60 22.50 3.057
Pod weight (kg) 0.11 0.12 0.14 0.02
Haulm weight (kg) 0.28 0.35 0.35 0.07
Total weight (kg) 0.39 0.47 0.49 0.08

SAMNUT: Samaru groundnut, SEM: Standard error of mean at 5% level of significant

Table 2: Chemical Composition of the Three Late-Maturing Groundnut Genotypes (%DM)

Genotypes
Parameters (%) Samnut 10 Samnut 23 Samnut 24 SEM
DM 96.88° 97.55° 96.68° 0.41
cP 7.50° 9.25° 6.10° 0.05
CF 463 4.38° 3.43° 0.16
EE 1.20° 0.75° 0.65°% 0.18
ADF 39.45° 32.95 37.00® 0.77
NDF 52.10° 49.85" 56.70° 0.75
NFE 87.25° 87.5° 89.85° 0.84
ASH 3.10° 32.45° 3.45° 0.23

abandc= means in the same column with different superscript differ significantly (P<0.05), SEM = standard error

of mean.DM = dry matter CP = crude protein, CF = crude fibre, EE =ether extract, ADF = acid detergent fibre,
NDF = neutral detergent fibre, NFE = nitrogen free extract. SAMNUT = Samaru Groundnut
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