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ABSTRACT 
This study was carried out to investigate the forage yield and nutritive quality of two groundnut 
(SAMNUT 22 and local) varieties as influenced by fertilizer type in the humid ecological zone of Nige-
ria. The study was a 3 x 2 factorial experiment in a split-plot design with the fertilizer type (poultry 
droppings, NPK and the control) as the main plot and variety (SAMNUT 22 and Local) as the sub-plot 
which amounts to six treatments with three replicates. The inorganic-fertilized SAMNUT 22 had the 
highest forage dry matter (DM) yield (10.23 t/ha). The inorganic-fertilized local variety had the highest 
DM (94.60 %) and the least DM value (93.68 %) recorded for inorganic-fertilized SAMNUT 22. The 
highest and least crude protein (21.71 % vs 18.28%) contents were recorded for inorganic-fertilized 
local and unfertilized SAMNUT 22 variety, respectively. The neutral detergent fibre (NDF), acid deter-
gent fibre (ADF) and acid detergent lignin (ADL) that were recorded for the unfertilized SAMNUT 22 
were the highest with values 58.13 %, 25.86 % and 3.35 %, respectively. The highest gas (57.75 
ml/200mgDM) production, methane (13.50 ml/200mgDM) and in vitro dry matter digestibility (70.22 %) 
were recorded for unfertilized local variety, unfertilized SAMNUT 22 and organic-fertilized local variety, 
respectively. The unfertilized SAMNUT 22 had the highest tannin content of 6.43 mg/100g and sapo-
nin content of 9.29 mg/100g whereas the organically fertilized Local variety had the highest oxalate 
(140.65 mg/100g) content. In conclusion, the two varieties and especially SAMNUT 22 when inorganic 
fertilizer was applied have proved to be good feed resource with regards to high yield, CP and low anti
-nutrient quality and are recommended as forage of high nutritive values for ruminant animal produc-
tion. 
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 INTRODUCTION 
The world population had been noted to 
have increased in the last two decades and 
the majority of these increments have been 
from the tropics where many countries have 
been noted to be food deficit because of 

their inability to meet their daily protein re-
quirement (Food and Agriculture Organiza-
tion, 1993, Aderinola and Adeyemo, 2001). 
For instance, the Food and Agriculture Or-
ganization (FAO, 1991; 1992), recommend-
ed that an individual takes 35 g per caput of 

mailto::delepa@funaab.edu.ng


animal protein per day for sustainable 
growth and development from 70 g per ca-
put of total protein. FAO (2011) reported 
that an average Nigerian consumes 7.9 g of 
animal protein instead of the 35 g recom-
mended. To meet this animal protein re-
quirement, there is the need to improve the 
nutritional requirement of the main sources 
of the animal protein, which are basically 
the ruminant animals (Nuru, 1988).  
 
Generally, forages are considered the cheap-
est major nutritional component in the diets 
of this class of animals particularly in rural 
and sub-urban areas of the tropics 
(Akinsoyinu and Onwuka, 1988). The for-
ages that supply the nutrition of animals are 
provided by the natural vegetation, com-
monly referred to as natural pastures, which 
for most part of the year do not retain suffi-
cient nutrient and biomass to satisfy the 
requirements of the animals (Ademosun, 
1973; Mohammed-Saleem, 1994). In order 
to mitigate the problem of poor nutrition 
for ruminant animals, the uses of sown and 
purposely managed pastures have been 
widely suggested (Olanite, 2002; Onifade et 
al., 2005; Dele, 2008). The major portion of 
the natural pasture are grasses which for 
most part of the year have less protein con-
tent to meet up the nutritional require-
ments. These therefore, led to the use of 
forage legumes especially those with dual 
purpose for human and animal consump-
tion. Forage legumes have played important 
role in ruminant production in the tropics 
and with further development they can still 
play greater roles. Part of the roles these 
legumes play relates to enhancing intake 
which is an integral aspect in improving the 
productivity of the ruminant livestock pro-
duction. In the tropics, legumes such as 
cowpea (Vigna unguiculata) and groundnut 
(Arachis hypogaea) have gained attention be-

cause they have dual purposes (Anele et al., 
2011, Dube and Fanadzo, 2013, Oteng-
Frimpong et al., 2017) and to some extent 
can be referred to as multi-purpose species 
because of their usage in soil fertility im-
provement. One major factor militating 
against the adoption of sown pasture is the 
generally low nutrient status of tropical soils, 
especially nitrogen and phosphorus 
(Martínez- Sánchez, 2005). Heavy inputs of 
inorganic fertilizers have been recommended 
by various researchers in order to achieve 
reasonable levels of nutritive quality and dry 
matter yields (Olanite et al., 2006; Dele, 
2008). Organic fertilizers, which are mainly 
from animal sources, have been considered 
to amount to environmental nuisance as they 
are daily generated from livestock produc-
tion activities which cause pollution from gas 
emissions they decay and in some cases 
through discharge of effluent into water 
bodies and underground water (Dele, 2012). 
These manures in some cases have occupied 
spaces that would have been used for pro-
ductive and profitable enterprises as well 
they are reported to be rich in major plant 
nutrients (Chen et al., 2008). The sowing of 
groundnut solely for fodder production for 
ruminant consumption has not gained much 
attention and is scarce in literature as well. 
This study is focused on evaluating the effect 
of fertilizer type on the forage yield and nu-
tritive quality of two groundnut varieties in 
the South western part of Nigeria. 
 

MATERIALS AND METHODS 
Experiment sites 
The field study was carried out at the Pasture 
section of the Directorate of University 
farms and the chemical analysis was in the 
laboratory of the Department of Pasture and 
Range Management, Federal University of 
Agriculture, Abeokuta, Nigeria. The experi-
mental site lies within the savanna agro-
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ecological zone of South Western Nigeria 
(latitude: 7°N, longitude 3.5°E, average an-
nual rainfall: 1037 mm). Abeokuta has a 
bimodal rainfall pattern that typically peaks 
in July and September with a break of two 
to three weeks in August. Temperatures are 
fairly uniform with daytime values of 28 to 
30 oC during the rainy season and 30 to 34 °
C during the dry season with the lowest 
night temperature of around 24 °C during 
the harmattan period between December 
and February. Relative humidity is high dur-
ing the rainy season with values between 63 
and 96 % compared to 55 to 84 % during 
the dry season. The temperature of the soil 
ranges from 24.5 to 31.0 °C across the sea-
sons. 
 
Land preparation  
The land earmarked for the field study was 
cleared, followed by ploughing and 
harrowing after a period of two weeks of 
ploughing. The experimental land 
measuring 1,050 m2 was mapped out after 
harrowing. After land preparation and 
before planting, soil samples were randomly 
collected from the plots at the depth of 0-
15 cm using soil auger to represent the 
topsoil. The samples were bulked per 
replicate, mixed thoroughly and sub-
samples taken for analysis to determine the 
pre-planting nutrient status of the soil. The 
soil was analyzed to be made up of sand 
75.13 %, silt 16.70 %, clay 5.17 %, pH (in 
H2O) 6.9, organic carbon 1.31 %, total ni-
trogen 0.10 %, available phosphorus (P) 
43.82 mg/kg, potassium (K) 0.21 cmol/kg, 
calcium (Ca) 2.56 cmol/kg, magnesium 
(Mg) 2.55 cmol/kg and sodium(Na) 0.79 
cmol/kg. 
 
Experimental design and plot manage-
ment 
The study was a 3 x 2 factorial experiment 

in a split-plot design. The main plot dimen-
sion was 12 m x 5 m while that of the sub 
plot was 5 m x 5 m. The fertilizer types were 
allotted to the main plot and the groundnut 
varieties to the sub plot. The three fertilizer 
types (NPK 15:15:15, poultry (layer battery 
cage) manure with 30:10:10 g/kg of NPK, 
respectively) and unfertilized (control) and 
the two varieties of groundnut (SAMNUT 
22 and Local) constituted six (6) treatment-
combinations with three replicates. The 
seeds of SAMNUT 22 and local variety were 
sourced from Institute of Agricultural Re-
search Shika- Zaria, Kaduna State and a local 
market in Abeokuta, Ogun State, respective-
ly. The rate of fertilizer application was 60 kg 
P/ha and quantities of the fertilizer were de-
termined based on the phosphorus content 
and the application was done at the 4th week 
after planting. The seeds were sown at a 
spacing of 0.5 m x 0.3 m with 2 seeds per 
hole. The inter-plot and intra-plot spaces 
were kept weed-free throughout the experi-
mental period by hand weeding. The fodder 
(leaves and stems) of the groundnut varieties 
were harvested at 16 weeks after planting 
and to determine the dry matter yield a 1 m2 

quadrat was used which was thrown three 
times within a subplot at 5 cm aboveground 
level and weighed. Sub samples were taken, 
weighed and oven – dried at 65 0C to con-
stant weight and stored for analysis.  
 
Chemical analysis  
The determination of the contents of dry 
matter (DM), crude protein (CP), crude fibre 
(CF), ether extract (EE) and ash were ac-
cording to A.O.A.C. (2000). The content of 
Non-fibre carbohydrate was calculated as 
NFC = 100 - (CP+Ash+EE+NDF) and To-
tal carbohydrate (TC) = 100 -
(CP+Ash+EE). Neutral detergent fibre 
(NDF), acid detergent fibre (ADF), acid de-
tergent lignin (ADL) contents were analyzed 
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according to the procedures of Van Soest et 
al. (1991). Cellulose content was taken as 
the difference between ADF and ADL 
while value of hemicellulose was calculated 
as the difference between NDF and ADF. 
The in vitro gas production was determined 
following the procedure of Menke and 
Steingass (1988). The Organic matter di-
gestibility (OMD) and Metabolizable energy 
(ME) were estimated as postulated by 
(Menke and Steingass, 1988). The values for 
the Short-chain fatty acids (SCFA) were es-
timated according to Getachew et al. (2000).  
After 48 hours of incubation, methane was 
estimated according to the procedure of 
Babayemi et al. (2009).  
 
Tannins were analyzed using the modified 
Vanillin - HCl method as described by Zia-
ul-Haq et al. (2007). The oxalate of the sam-
ple was determined according to the proce-
dures described by Tuleun and Patrick 
(2007). Saponins were extracted and esti-
mated according to the methods 
of Shukla and Thakur (1986). 
 
Statistical analysis 
The data generated were subjected to Anal-
ysis of Variance using SAS (2000) statistical 
software and differences in means separated 
using Duncan Multiple Range Test at 
(P<0.05) level of probability. 
 

RESULTS 
The dry matter (DM) yield of the two 
groundnut varieties were influenced 
(P<0.05) by the fertilizer type as well as va-
rietal difference (Figure 1a). The DM yield 
of the groundnut to which inorganic ferti-
lizer was applied was the highest (8.26 t/ha) 
and the unfertilized recorded the least yield 
(5.47 t/ha). There was differential incre-
ment in the yield with 10.79 % and 51.00% 
for the organic fertilized and inorganic ferti-

lized, respectively. The SAMNUT 22 variety 
recorded a higher DM yield of 7.86 t/ha 
than the local variety. There was fertilizer 
type x variety interaction for the DM yield 
which was significant (P<0.05) (Figure 1b). 
The DM yield ranged from 4.66 t/ha for the 
unfertilized local variety to 10.33 t/ha for 
inorganic-fertilized SAMNUT 22.  
 
The proximate parameters were significantly 
(P<0.05) affected by the fertilizer type ex-
cept for the dry matter (DM) and non-fibre 
carbohydrate (NFC) contents (Table 1). The 
groundnut to which inorganic fertilizer was 
applied recorded the highest content of 
crude protein (21.03 %), while the unferti-
lized recorded the least protein content. The 
inorganic fertilized groundnut had superior 
ash content (9.60 %) and the least ash con-
tent was recorded for the organic fertilized. 
The unfertilized and organically fertilized 
groundnut recorded the highest values for 
crude fibre and ether extract, respectively. 
The local variety had higher (P<0.05) CP, 
EE and DM contents, while the SAMNUT 
22 had higher ash, NFC and total carbohy-
drate (TC) contents. Significant effect 
(P<0.05) of interaction was observed be-
tween variety and fertilizer type for the prox-
imate parameters. The local variety fertilized 
with inorganic fertilizer had the highest CP 
(21.71 %) whereas the SAMNUT 22 receiv-
ing same fertilizer had the highest ash (10.20 
%) content. The least value of CP was from 
unfertilized SAMNUT 22. The values of CP 
of other treatments were similar. The values 
of EE and NFC were not affected by fertiliz-
er type for SAMNUT 22. Similar observa-
tions were recorded for the local variety with 
values of Ash, NFC and TC. 
 
The effect of fertilizer type was significant 
(P<0.05) on the fibre composition except for 
the hemicelluloses (Table 2). The control 
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plot recorded the highest values for NDF, 
ADF, ADL and cellulose. The values for 
these parameters were similar in the ferti-
lized plots. The result of the fibre composi-
tion showed that the parameters were not 
significantly (P>0.05) influenced by variety 
except for the ADF and ADL for which 
SAMNUT 22 had higher values of 24.56 % 
and 3.13 %, respectively than that of the 
local variety. Interaction of variety and ferti-

lizer type was observed to be significantly 
(P<0.05) affected for all the variables ana-
lyzed except for the hemicelluloses content 
for which the unfertilized SAMNUT 22 rec-
orded the highest values for all variables. 
The application of fertilizer lowered the val-
ues for fibre composition of SAMNUT 22. 
There appeared to be no differences in the 
values for local variety across the fertilizer 
type (Table 2). 

FORAGE YIELD AND NUTRITIVE QUALITY OF TWO GROUNDNUT ... 

5 

Figure1a: Main effect of fertilizer type and variety on dry matter yield of groundnut 

Figure 1b: Interaction effect of fertilizer type and variety on dry matter yield of  
                  groundnut 
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was highest in the unfertilized while the least 
value of SCFA and ME were recorded for 
the plot which received inorganic fertilizer. 
The varietal effect on the variables was not 
significant (P>0.05) except for the IVDMD 
where the Local variety had a higher digesti-
bility value than SAMNUT 22. Significant 
interactions between the variety and fertilizer 
type were observed. For both varieties, val-
ues of all parameters except IVDMD ap-
peared to decline from the control to organic 
to inorganic types of fertilizer. 

P.A. DELE, O.B. KASIM, B.T. AKINYEMI, O.KENNETH-OBOSI, F.E. SALAWU,  ANOTAENWERE, A.O. JOLAOSHO AND O.M. ARIGBEDE  

6 

Table 1: Main and interaction effects of Fertilizer types and varieties on the  
               proximate composition (%) of groundnut forage  

Variety Fertilizer 
type 

DM CP CF Ash EE NFC TC 

SAMNUT 22   93.99b 19.97b 15.12 9.50a 4.72b 8.62a 65.81a 

Local   94.37a 20.92a 14.88 9.00b 5.40a 7.53b 64.67b 

SEM   0.09 0.24 0.36 0.07 0.06 0.38 0.29 
                  

  Control 94.29 20.00b 15.86a 9.08b 4.90b 8.14 66.02a 

  Organic 94.10 20.31ab 15.02ab 9.07b 5.40a 8.53 65.22ab 

  Inorganic 94.14 21.03a 14.12b 9.60a 4.89b 7.55 64.49b 

  SEM 0.12 0.31 0.37 0.08 0.09 0.47 0.38 
                  

SAMNUT 22 Control 94.02bcd 18.28c 17.64a 9.25b 4.54e 9.79a 67.91a 

  Organic 94.26abc 20.40b 13.88b 9.02bc 4.94cd 8.78ab 65.63b 

  Inorganic 93.68d 21.21ab 13.83b 10.20a 4.68de 7.29ab 63.89c 

Local Control 94.55ab 20.83ab 14.08b 8.90c 5.25b 6.50b 64.13bc 

  Organic 93.95cd 20.21b 16.16a 9.12bc 5.85a 8.28ab 64.80bc 

  Inorganic 94.60a 21.71a 14.40b 8.99c 5.09bc 7.80ab 65.08bc 

SEM   0.07 0.19 0.26 0.07 0.06 0.29 0.24 

a, b, c, d, e: Means in same column with different superscripts are significantly (p<0.05) different  
SEM = Standard Error of Mean, DM = Dry matter, CP = Crude protein, CF = Crude fibre, EE 
= Ether extract, NFC = Non-fibre carbohydrate, TC = Total carbohydrate 

The effect of fertilizer type on the fermen-
tation gas production, CH4 and digestibility 
was significant (P<0.05) (Table 3). The 
highest gas production (43.12 ml/200mg 
DM and 57.19 ml/200mg DM,) recorded in 
this study were for the unfertilized ground-
nut at 24 and 48 hours of incubation, re-
spectively. However, these were similar to 
the values for the organic fertilized. The 
methane production was lowest (P<0.05) 
for inorganically fertilized groundnut while 
the IVDMD value was highest for the inor-
ganic-fertilized groundnut. The IVOMD 
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The anti-nutritional factors (ANFs) were 
significantly (P<0.05) influenced by the fer-
tilizer type and varietal differences (Table 
4).  The unfertilized groundnut recorded the 
highest Tannin and oxalate contents. On 
the other hand, those which received inor-
ganic fertilizer had the least values of the 
ANFs. The organic fertilized groundnut had 
the highest Saponin contents. The SAM-
NUT 22 recorded higher Tannin and sapo-

nin contents while the oxalate content was 
higher in the Local variety. For all the varia-
bles, significant effect of interaction was ob-
served between the variety and fertilizer type, 
with the unfertilized SAMNUT 22 recording 
the highest Tannin and Saponin contents. 
The least contents of Tannin and Oxalate 
were recorded in the Local variety which re-
ceived inorganic fertilizer. 

FORAGE YIELD AND NUTRITIVE QUALITY OF TWO GROUNDNUT ... 

7 

Table 2: Main and interaction effects of Fertilizer types and varieties on the fibre  
               composition (%) of groundnut forage  

Variety Fertilizer 
type 

NDF ADF ADL HEM CEL 

SAMNUT 22   57.19 24.56a 3.13a 32.63 21.43 

Local   57.15 24.08b 2.84b 33.06 21.24 

SEM   0.21 0.18 0.05 0.19 0.15 
              

  Control 57.88a 25.04a 3.11a 32.84 21.94a 

  Organic 56.68b 23.97b 2.87b 32.71 21.10b 

  Inorganic 56.94b 23.96b 2.99ab 32.98 20.97b 

  SEM 0.21 0.19 0.07 0.23 0.16 
              

SAMNUT 22 Control 58.13a 25.86a 3.35a 32.26 22.51a 

  Organic 56.85ab 24.08b 3.12ab 33.10 20.62d 

  Inorganic 56.60b 23.75b 2.91b 32.52 21.16bcd 

Local Control 57.64ab 24.22b 2.86bc 33.42 21.36bc 

  Organic 56.52b 24.20b 2.61c 32.32 21.57b 

  Inorganic 57.28ab 23.84b 3.06ab 33.44 20.77cd 

SEM   0.15 0.13 0.04 0.13 0.11 

a, b, c, d: Means in same column with different superscripts are significantly (p<0.05) different  
SEM = Standard Error of Mean, NDF = Neutral detergent fibre, ADF = Acid detergent 
fibre, ADL = Acid detergent lignin, HEM = Hemicellulose, CEL = Cellulose 
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DISCUSSION 
The dry matter yield of SAMNUT 22 in this 
study was lower than 11.7t/ha reported for 
same variety in Ghana (Oteng-Frimpong et 
al, 2017). This difference could be attribut-
ed to the management practice employed. 
The difference in the dry matter yield as 
influenced by fertilizer application could be 
attributed to the fact that fertilizer stimu-
lates multiplication of cells leading to more 
yield as against the unfertilized in this study. 
The better yield from the inorganic ferti-
lized plot was corroborated by Kanonge et 

al. (2015) when different organic and inor-
ganic fertilizers were applied to soybean and 
cowpea that inorganic fertilizer mineralizes 
faster and result in better yield (Kimiti et al., 
2009). Nitrogen has been reported to      
promote shoot and leaf growth and is      
precursor for biomass accumulation (Lunze 
et al., 2012). The low yields recorded for the 
unfertilized plot of both varieties could be 
attributed to the inherent low soil fertility 
that tropical soil soils are known for (Kimiti 
et al., 2009). The multi-nutrient nature of the 
fertilizer applied might be considered as the 
basis for difference in the yield according to 
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Table 4: Main and interaction effects of fertilizer types and variety on the anti  
               nutritional factors (mg/100g) of groundnut forage 

Variety Fertilizer TANNIN SAPONIN OXALATE 

SAMNUT 22   5.15a 7.65a 126.97b 

LOCAL   2.93b 6.43b 129.45a 

SEM   0.32 0.42 0.87 
          
  Control 4.94a 6.99b 134.70a 
  Organic 3.92b 7.09a 130.07b 

  Inorganic 3.27c 7.05a 119.85c 

  SEM 0.49 0.42 4.19 
          
SAMNUT 22 Control 6.43a 9.29a 129.35c 

  Organic 4.18c 7.05d 119.50d 

  Inorganic 4.84b 6.61e 132.05b 

LOCAL Control 3.44d 4.69f 140.05a 

  Organic 3.66d 7.13c 140.65a 

  Inorganic 1.69e 7.49b 107.65e 

SEM   0.35 0.33 2.82 

a, b, c, d, e,f: Means in same column with different superscripts are significantly (p<0.05)  
different  
SEM = Standard Error of Mean 
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Nabinger (2001) that nitrogen increases the 
biomass of the forage peanut, which is due 
to the increase in carbon fixation, and nitro-
gen is a controller of different processes of 
growth and development of plants. 
 
The yields of the fertilized plots in this 
study were higher than those reported Larbi 
et al. (1999) for thirty eight cultivars to 
which 300 kg P2O5 ha-1 was applied, the 
herbage differential might be attributed to 
the multi-nutrient fertilizer types used in 
this study.  
 
The CP values in this study were higher 
than 10-12 % reported as good for moder-
ate ruminant production (Gatenby, 2002) 
and 10-13 % which was the range suggested 
as adequate for maintenance and growth of 
beef cattle (National Research Council, 
1996). The CP content was higher than the 
minimum value required for efficient rumen 
microbial function. The CP values of 
groundnut in this study were higher than 
the average value reported by Samired-
dypalle et al. (2017) for groundnut haulms 
across Nigeria. The difference in the CP 
values might be due to varietal or harvesting 
technique employed. The CP recorded falls 
within the range reported by Kaasschieter et 
al. (1998) and Anele et al. (2011) for cowpea 
haulms. The superiority in the CP values of 
the fertilized groundnut over the unferti-
lized was supported by Siam et al. (2015) 
and could be as a result of increase in amino 
acid and protein synthesis as suggested by 
Dupas et al. (2016). 
 
The CP (18.28-21.71 %) content of the 
groundnut varieties in this study was higher 
than 15.2-16.0 % reported by Johnson et al. 
(1979). This difference could be attributed 
to the harvesting of the fodder in this study 
which did not include the subterranean part 

of the plant. This also fell within the CP 
range (15-22 %) reported for dried fresh for-
age peanut (Eckert. 2008 and Foster, 2008). 
 
The NDF values of groundnut forage in this 
study fell within the range (52-59 %) report-
ed by Etela and Dung (2011) for six im-
proved dual purpose groundnut to which 
300 kg P2O5 ha-1 was applied. The reduction 
in NDF content with fertilizer application 
especially to SAMNUT 22 in this study cor-
roborated the study of Cherney et al. (1988) 
that nitrogen fertilization lead to reduction in 
NDF content of forages. This decrease in 
the NDF value has been associated with its 
relationship with CP which increased with N 
fertilizer application as well as other soluble 
contents (Peyraud and Astigarraga, 1998). 
The NDF content recorded in this study was 
lower than the range of 60-65 % suggested 
as the critical limit above which efficiency of 
utilization of tropical forages by ruminants 
would be impaired (Van Soest, 1982; Muia, 
2000) The moderate fibre levels in this study 
will be of help in facilitating the colonization 
of ingesta by rumen microorganism which in 
turn might induce higher fermentation rates, 
hence improving digestibility, intake and ani-
mal performance. The decrease in the ADF 
value with fertilizer application in this study 
might be due to the dilution of the cell wall 
(Peyraud and Astigarraga, 1998; Dupas et al., 
2016). 
 
The results from this trial, particularly for the 
Local variety, showed that the gas volume 
from the unfertilized groundnut was higher 
than those which were fertilized. This might 
be due to the fermentation of protein in the 
fertilized forage as higher nitrogen content 
cause the production of ammonia which in-
hibits the CO2 release from the carbonate 
buffer (Cone et al., 1997). The apparent in-
crease in the IVDMD values of the fertilized 
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groundnut though not observed in the in-
teractions would have probably been caused 
by the lower contents of NDF, ADF and 
lignin as reported by Cui et al. (2016). The 
IVOMD values in this study were higher 
than those reported by Samireddypalle et al. 
(2017) for groundnut haulms. This differ-
ence could be attributed to the quality of 
the forage as might have been enhanced by 
fertilizer application. Reduction in CH4 pro-
duction with fertilizer application in this 
study was similar to the studies of 
Takahashi and Young (1991) and Sar et al. 
(2002). Thus it was expected that applica-
tion of fertilizer would result in a reduction 
of gas production and CH4. 
 
The decrease in the tannin content of the 
Local variety of groundnut with reference 
to the fertilized compared to the control is 
in line with the report of Kraus et al. (2004) 
which states that under condition of low 
nutrient availability, the content of tannin is 
higher than when high nutrient is available. 
The variation in the tannin content between 
SAMNUT 22 and the Local variety could 
be attributed to the effect of genotype 
(Hirpa et al., 2015). Tannin has been report-
ed to have both positive and negative bene-
fits to livestock (Hagerman and Butler, 
1991). The Tannin content recorded in this 
study has been considered to be beneficial 
as is less than <50 gCTs kg−1 as reported by 
Min et al. (2003). The negative impact of 
Tannins had been linked to depression in 
feed intake in animals, unavailability and 
binding up of dietary protein and reduction 
in digestibility of such feed containing dele-
terious tannin (Aletor, 1993). The higher 
values of saponin for the fertilized Local 
groundnut variety in this study was in line 
with the result of Clemensen (2018) that 
reported the increase in the saponin content 
of Medicago sativa with the application of or-

ganic and inorganic fertilizers. The saponin 
contents of all samples under study were 
lower than the tolerable level reported by 
Onwuka (1983) for goats (1.5-2.0 %). The 
bitter taste associated with saponin (Kumar, 
2003) which was been linked to lowered pal-
atability might have less impact on samples 
in this study because of the low saponin con-
tent recorded. The oxalate contents recorded 
in this study were low compared with the 
range of oxalate (0.54 to 0.82 %) (Ologhobo, 
2012) for forage legumes. Oxalates affect 
calcium (Ca) and magnesium (Mg) metabo-
lism in ruminants (Onwuka, 1983; 1996; 
Hang et al., 2011). From the oxalate contents 
in this study, animals fed groundnut haulms 
of the two varieties will not be exposed to 
oxalate poisoning as reported by Ogunka-
Nnoka and Mepba (2008) as they have lower 
oxalate contents. 
 

CONCLUSION 
In conclusion, inorganic-fertilized SAMNUT 
22 had the highest forage dry matter yield 
with crude protein content above 20 %. In-
variably, both SAMNUT 22 and Local varie-
ties are promising feed resources for rumi-
nant livestock production as they have po-
tentials to meet the nutritional requirement 
of all classes of ruminants.  
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