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ABSTRACT

The nutritional composition of pasture species is essential for sustainable livestock production, influenced by
genetic variation and soil fertility management. This study evaluated the effects of different cow dung
application rates (0, 5, and 10 t/ha) on the nutritional composition of six pasture varieties (NAPRI gamba, Local
gamba, NAPRI kyasuwa, Local kyasuwa, NAPRI guinea, and Local guinea) in Lafia, Southern agroecological
zone of Nasarawa State, Nigeria. The experiment was conducted using a randomized complete block design with
three replications in a factorial arrangement. Moisture content (MC), ash, crude protein (CP), ether extract
(EE), crude fiber (CF), and nitrogen-free extract (NFE) were assessed. Results revealed significant (P<0.05)
differences in nutrient composition across pasture varieties and cow dung application rates. NPM had the
highest MC (3.42%), while NMM had the lowest (3.34%). The highest CP content was observed in NGM
(21.29%), and the lowest in LGM (5.93%). Ash content varied from 15.66% in NMM to 9.20% in NPM. The
highest EE content was found in NMM (10.97%) and the lowest in NGM (5.79%). LGM exhibited the highest CF
content (11.22%), while NGM had the lowest (9.26%). The highest NFE content was recorded in NPM (63.90%,).
The interaction between cow dung rates and pasture variety significantly (p< 0.05) influenced all nutritional
parameters. These findings emphasize the importance of pasture selection and organic fertilization in optimizing
forage quality for sustainable livestock production.
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INTRODUCTION

Pasture species play a critical role in livestock production by providing essential nutrients for animal growth and
health. Their nutritional composition is influenced by genetic variation and soil fertility management. Cow dung,
a nutrient-rich organic amendment, enhances soil fertility and promotes pasture growth due to its nitrogen,
phosphorus, and potassium content (Ratikul et al., 2023; Patra and Bharti, 2024). It also improves pasture
biomass yield and nutritional quality, affecting crude protein, fiber composition, and mineral availability (Patra
and Bharti, 2024). However, the response of different pasture varieties to varying cow dung application rates
remains underexplored. Understanding this interaction is crucial for optimizing forage quality and ensuring
balanced nutrient intake for grazing animals. This study evaluated the effects of cow dung application on the
nutritional composition of pasture species in Lafia, Southern agroecological zone of Nasarawa State, Nigeria.

MATERIALS AND METHODS

The field experiment was conducted at the Teaching and Research Farm, Faculty of Agriculture, Nasarawa State
University Keffi, during the June—September 2023 cropping season. The study area falls within the Southern
Guinea Savanna zone of Nigeria, characterized by an annual rainfall range of 1100-2000 mm and a temperature
range of 20 - 30°C (NIMET, 2023). The experiment followed a randomized complete block design (RCBD) with
three replications in a factorial arrangement. It comprised six pasture varieties (NAPRI gamba, Local gamba,
NAPRI kyasuwa, Local kyasuwa, NAPRI guinea, and Local guinea) and three cow dung application rates (0, 5,
and 10 t/ha), totaling 54 plots. Nutritional composition was analyzed through proximate analysis, assessing MC,
ash, CP, EE, CF, and NFE using standard laboratory procedures. Data were analyzed using ANOVA with
significance at p< 0.05, and means were separated using LSD (SAS 9.4, 2013).

RESULTS AND DISCUSSION

The study revealed significant effects of cow dung application and pasture variety on nutrient composition. The
highest MC was recorded in NPM (3.42%) and the lowest in NMM (3.34%). Cow dung rates of 0 and 5 t/ha
yielded higher MC (3.39%) compared to 10 t/ha (3.38%). Ash content varied from 15.66% in NMM to 9.20% in
NPM, influenced by cow dung's ability to enhance mineral availability. NGM exhibited the highest CP content
(21.29%), while LGM had the lowest (5.93%), reflecting the impact of nitrogen availability from manure
application (Williams and Ojo, 2022). EE content was highest in NMM (10.97%) and lowest in NGM (5.79%).
LGM had the highest CF content (11.22%), while NGM had the lowest (9.26%). The highest NFE content was
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observed in NPM (63.90%), confirming the role of organic fertilization in improving carbohydrate reserves in
pasture. The interaction between pasture variety and cow dung application significantly influenced all nutritional
parameters, demonstrating the importance of optimizing organic fertilization strategies for enhanced forage
quality (Seeiso and Materechera, 2014).

Table 1. Nutrient Composition of Weed Pasture

Varieties %MC  %Ash  %CP %EE  %CF %NFE

NAPRI Gamba grass 3.39¢  14.12¢ 21.29* 579"  9.26f  46.88°
Local Gamba grass 3.36°  14.58° 5.93f  7.63> 11.22%¢ 57.34°
NAPRI Kyasuwa grass  3.42*  9.20F  6.99° 7.16° 9.33°  63.90°
Local Kyasuwa grass ~ 3.41° 12.44¢ 13.86° 5.79° 10.46> 54.07¢
NAPRI Guinea grass 3.34F  15.66* 14.87° 10.97° 9.58¢  45.59f
Local Guinea grass 3389 11.35° 12.11¢ 6.28¢  10.21° 56.72¢

SE 0.003 0.004 0.005 0.004 0.004 0.004
LSD 0.007 0.009 0.011 0.009 0.009 0.008
Cow dung (t/ha)

0 339 12,72 12.47° 6.99°  9.79¢  54.55°
5 339 12.57° 12.07° 7.13>  9.90°  55.00°
10 3.38%  13.38 1298 7.22*  10.33* 52.70¢
SE 0.002 0.003 0.003 0.003 0.003 0.003
LSD 0.005 0.006 0.008 0.006 0.009 0.006
Interaction

Varieties*Cow dung * * * * * *

MC% = Moisture content percentage; Ash% = Ash percentage; CP%=Crude protein; EE%=Ether extract;
CF%=Crude fibre; NFE%=Nitrogen free extract. P<0.05**, NS= not significant; means with the same letters are
not significantly different.

The highest EE content recorded for NMM at 10.97% suggests a favorable nutritional profile, aligning with
findings that organic amendments enhance crop quality (Dania et al., 2014). Conversely, NGM's lower EE
content of 5.79% may indicate suboptimal nutrient uptake or soil conditions, consistent with studies on soil
amendments affecting nutrient availability (Ferreira ef al., 2020). The highest EE content at 10 t/ha (7.22%)

Table 2. Interaction between Cow Manure Application Rate and Variety on Nutrient Composition of Weed
Pasture

Interaction %MC  %Ash %CP %EE %CF %NFE

NAPRI Gamba grass*0 334 1436 1794 226 936 52.15
NAPRI Gamba grass*5 3.45 1595 2844 653 11.07 3457
NAPRI Gamba grass *10  3.41 12.05 1751 576 735 5393
Local Gamba grass*0 3.35 18.81 6.14 692 11.61 54.08
Local Gamba grass*5 3.10 13.12 517 645 11.74 60.16
Local Gamba grass*10 3.43 11.82 6.14 1042 1033 57.77
NAPRI Kyasuwa grass*0  3.41 12.63 524 587 754 6532
NAPRI Kyasuwa grass*5  3.42 3.73 6.55 8.14 815 70.02
NAPRI Kyasuwa grass*10  3.45 11.24 918 747 1232 56.36
Local Kyasuwa grass*0 3.51 11.53 24.07 17.93 10.19 42.79
Local Kyasuwa grass*5 3.32 11.34 396 7.45 11.83 62.17
Local Kyasuwa grass*10 3.38 1446 1355 199 936 57.26
NAPRI Guinea grass*0 3.32 13.41 126 11.12 12.04 47.46
NAPRI Guinea grass*5 342 18.18 19.68 10.36 5.57 42.79
NAPRI Guinea grass*10 3.28 1539 1225 1145 11.12 46.53
Local Guinea grass*0 3.41 559 876 873 8.04 6551
Local Guinea grass*5 3.41 13.12 832 3.86 11.05 60.29
Local Guinea grass*10 3.32 1536 19.26 6.23 11.54 44.36

LSD 0.013 0.016 0.020 0.017 0.016 0.015

MC% = Moisture content percentage; Ash% = Ash percentage; CP%=Crude protein, EE%=Ether extract;
CF%=Crude fibre; NFE%=Nitrogen free extract. P<0.05*, NS= not significant; means with the same letters are
not significantly different
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underscores the role of organic fertilizers in improving crop nutrition, supporting research on organic manure
enhancing nutrient concentration (Ma et al., 2021). The lowest EE content at 0 t’ha (6.99%) further highlights the
necessity of manure application for optimal nutrient accumulation (Basnet et al., 2018). In terms of crude fiber,
LGM recorded the highest (11.22%) and NGM the lowest (9.26%), reflecting varietal differences in fiber
accumulation influenced by genetic and environmental factors (Biel et al., 2016). An increase in CF to 10.33% at
10 t/ha suggests that organic amendments not only aid nutrient uptake but also strengthen plant structure (Asaolu
et al., 2012). The lower CF at 0 t/ha (9.79%) further supports the importance of organic matter in fiber
development (Adekiya, 2019). NFE, NPM recorded the highest (63.90%) and the lowest was 45.59%, showing
treatment-induced variability. The highest NFE at 5 t/ha (55.00%) suggests that moderate organic fertilizer
applications may optimize nutrient uptake better than excessive rates, which can cause nutrient dilution
(Valadares et al., 2020). The lower NFE at 10 t/ha (52.70%) may indicate a nutrient saturation threshold limiting
uptake efficiency (Yang and Ha, 2013).

The interaction between cow manure rates and pasture varieties significantly (p<0.05) affected MC, ash, CP, EE,
CF, and NFE. The highest MC was in LPM at 0 t/ha (3.51%), while the lowest was in NMM at 10 t/ha (3.28%).
Ash content ranged from 18.81% in LGM at 0 t/ha to 3.73% in NPM at 5 t/ha. Crude protein was highest in
NGM at 5 t/ha (28.44%) and lowest in LPM at 5 t/ha (3.96%). The highest EE was in NMM at 10 t/ha (11.45%),
while LPM had the lowest (1.99%) at the same manure rate. CF peaked in NPM at 12.32% at 10 t/ha, while the
lowest was in Local Guinea (8.04%) at 0 t/ha. NPM had the highest NFE (70.02%) at 5 t/ha, whereas LPM and
NMM recorded the lowest at 0 and 5 t/ha (42.79%), respectively. These results reinforce the importance of
organic fertilization in optimizing forage quality.

CONCLUSION

This study demonstrated that pasture variety and cow dung application rates significantly affected nutritional
composition, with 10 t/ha of cow manure enhancing CP, CF, and EE. A moderate application rate (5 t/ha)
improved NFE. The significant interaction between cow dung rates and pasture varieties highlights the
importance of strategic fertilization to optimize forage quality. Integrating organic amendments into pasture
management can promote sustainable livestock production and improve soil fertility.
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