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EFFECT OF ORGANIC MANURE AND HARVESTING AGE ON MORPHOLOGICAL PARAMETERS, YIELD AND PHYSICAL SILAGE QUALITY OF Brachiaria ruziziensis




ABSTRACT
Forage productivity and quality in ruminant nutrition depend on factors such as organic manure application and harvesting age, necessitating evaluation of their combined effects on Brachiaria ruziziensis yield and morphology.The aim of this study was to evaluate the impact of different organic manure (poultry manure, cattle manure and pig manure) and harvesting age (8, 12 and 16 weeks after planting) on the morphological parameters, yield and physical silage quality of Brachiaria ruziziensis. The experiment was conducted in Pasture unit of the College of Animal Science Teaching and Research farm, Joseph Sarwuan Tarka University Makurdi, Benue State, Nigeria. The research was laid out in a randomized complete block design (RCBD) in a 4 x 3 factorial arrangement, 4 different manure application (no manure application, poultry manure, cattle manure and pig manure) and 3 harvesting age (8, 12 and 16 weeks after planting). Data on morphological parameters (plant height, leaf length, leaf width and leaf to stem ration) and dry matter yield of Brachiaria ruziziensis were subjected to analysis of variance using SPSS version 20 at 95% probability level. Previous studies largely focused on the effect of manure on forage growth and yield but limited attention has been given to how nutrient sources affect the physical characteristics and preservation quality of silage. This study therefore expands existing knowledge by linking organic nutrient management not only to forage productivity but also to post-harvest feed quality. Forages harvested at 12 and 16WAP was ensiled for 21 days after which it was opened and evaluated, the physical examinations employ a subjective analysis and checked for odor, structure, color, pH and moisture content of the silage. The silage quality class according to the physical properties of the silage was determined by the DLG (Deutsche Landwirtschafts-Gesellschaft) score. All morphological parameters and DMY were not affected (P>0.05) by manure type while plant height and DMY increased (P<0.05) as harvesting age progressed. However, the interaction effect of manure type and harvesting age showed that forages established with poultry and cattle manure and harvested at 12 WAP gave a higher (P<0.05) DMY compared to those established with pig manure and harvested at the same period. Manure type adopted in this study did not interfere with silage production process as they all gave pasture suitable substrate for successful fermentation resulting in good silage.  Silage harvested at 16 WAP was rated very good silage, while that from 12 WAP was rated good.
Keywords: Brachiaria ruziziensis, Organic manure, Harvesting age, Dry Matter Yield, Silage quality

INTRODUCTION
Forages are the most important feed source in ruminant animal nutrition, whether fed in its conserved form, as pasture or forage crops. They are regarded to be the most cost-effective primary nutritional component in ruminant diets (Oyewole and Aderinola 2022). There is large variability in the ability of these forages to meet the requirements of ruminants for maintenance, reproduction and production of meat, milk and wool (Dynes et al., 2023). Forage value is a function of it contribution to animal performance. Hence, a continuous access to appropriate forage quantity and quality can help maximize livestock output (Oyaniran et al., 2018).
Grasses are the world's most prevalent plant. They supply the nutrients and energy required for animal growth and maintenance. Congo grass, also known as Brachiaria ruziziensis, is an important forage grass used in ruminant production because of its high biomass yield, palatability, and adaptability to a variety of settings (Cook et al., 2005). Brachiaria ruziziensis is highly nutritious and easily digestible by animals. It has an aggressive growing behavior, which generates a dense ground cover capable of controlling weeds (Ummami et al., 2018). There is need for sustainable livestock farming and this depends majorly on the availability of high-quality and abundant forage for ruminant animals. The main environmental factors limiting forage productivity in tropical region are water availability and nutrient deficiencies in soil (Lopez-Gutierrez et al., 2004). However, the application of organic manure enriches the soil with nutrients, enhances soil structure and stimulates beneficial microbial activity, resulting in increased yield and quality parameters of forages. Organic fertilizers are free from synthetic chemicals and hormones that may pose health risks to animals, humans, and the environment. With the use of organic fertilizers, pasture producers can minimize chemical exposure and ensure the safety of livestock, wildlife, and consumers and at the same time improve forage yield. Harvesting age is another critical determinant of forage quality. It has apparent effect on yield of forages, their nutritional quality and dry matter degradability (Oyewole and Aderinola 2022). Hence the combine effect of organic manure application and timely harvesting can help improve forage quality and maximize yield which in turns ensure a sustainable livestock farming. This study determined which organic manure and at what harvesting age promotes Brachiaria ruziziensis yield and morphological parameters.

MATERIALS AND METHOD
Description of Experimental Site
The research was conducted at Pasture Unit of the College of Animal Science Teaching and Research farm, Joseph Sarwuan Tarka University, Makurdi, Benue State, Nigeria. Makurdi lies within latitude 7.45oN and longitude 8.32oE within the southern guinea savanna agro-ecological zone of north central Nigeria (GPS, 2012). Makurdi falls within the tropical, sub-humid, wet and dry climate which has two distinct seasons (wet and dry season). The daily temperature ranges between 22.5oC to 40oC with an average annual rainfall of 1290 mm 

Soil Sample of Experimental Plot
Soil samples from experimental site were taken from 0-20cm depth and tested for physical and chemical properties which include texture, particle size, pH, phosphorus, nitrogen and cations exchange capacity (CEC) as presented in table 1.


Experimental Design
The experimental design used was randomized complete block design (RCBD) laid out in a 4 x 3 factorial arrangement. A total of 572m2 was mapped out for the experiment. The layout was divided into three blocks with four plots within each block measuring 6 x 5mwith inter-plots and between blocks spacing of 2m. Each plot represented the four treatment viz T1 (No application of manure), T2 (application of cattle dung), T3 (application of poultry litter) and T4 (application of pig manure), and all treatments were replicated across the three blocks. The pasture was sampled at 8, 12 and 16 weeks after planting to determine the morphological parameters and dry matter yield.

Sampling and harvesting of forage materials
Data were collected on morphological parameters of forage materials at three different stages of growth from each of the plots, five stands from each plot were randomly selected and sampled for leaf length (LL), plant height (PH), Leaf to Stem ratio (L:S)  and Leaf width (LW). All measurements were taken with measuring tape and expressed in centimeter (cm), Plant height was estimated using measuring tape by taking the height of the plant from the base to the tip of the tallest leaf, Leaf width was measured at the central portion of the leaf for all selected plant, Leaf length was determined by taking the measurement of the longest leaf from base to tip using a measuring tape. The total number of leaves on each stem was counted to get leaf to stem ratio. An area of 1m2 was marked out on each plot and the fodder within it was harvested with a sickle leaving a stubble height of 8cm and weighed with a weighing balance to estimate the fresh yield. Representative samples of 400g fresh forage were collected and oven-dried at 65°C until it attained a constant weight and the dry matter percentage was determined. 
Dry matter yield (DMY) was computed by multiplying fresh matter yield by dry matter percent of the dried forage, and these were converted into kilogram per hectare (kg/ha).

DMY (kg/ha) = Fresh biomass yield (kg/ha) × Dry Matter/100 (%)​

Silage Quality Evaluation
Forage material for each treatment was ensiled in an airtight container with three replications per treatment using molasses as the additive. This was done at two harvesting age (12 and 16 weeks).Harvested fodders were wilted in shade overnight to reduce moisture content. After wilting, the fodders were chopped into approximately 2-3 cm dimensions. Forage materials for silage were weighed, placed in a vacuum container, well compressed to expel air and properly sealed up to create an anaerobic environment for fermentation. The containers were kept in a dark and cool environment for 21 days. This was done for the four treatments and replicated in three places. After the fermentation process, the silage samples were analyzed for its physical properties. Physical examinations employ a subjective analysis and checked for odor, structure, color, pH and moisture content of the silage. The silage quality class according to the physical properties of the silage was determined by five trained experts using the DLG (Deutsche Landwirtschafts-Gesellschaft) score.  The DLG score is the total physical score (0-20 points) obtained from the sum of odor, structure, and color scores (Akyıldız, 1984; Anonymous, 1987; Ergün et al., 2013 and Elis et al. 2019).



3.5 Statistical Analysis
Silage quality was analyzed using DLG scoring procedure while all other   data were subjected to analysis of variance (ANOVA) using SPSS version 20. Significant different means were separated using Duncan’s Multiple Range Test (DMRT) as contained in the statistical software at 95% probability level.

RESULT AND DISCUSSION
Soil Physical and Chemical Properties of the Experimental Site
Table 1 shows the physical and chemical properties of the experimental plot. The soil has a high percentage of sand (68.80%), with smaller proportions of clay (18.20%) and silt (13.00%), it belonged to sandy loam textural class. It was slightly acidic with a pH of 6.63. The soil had a high base saturation of 88.57%. The cation exchange capacity (CEC) was 8.75 cmol/kg. The dominant exchangeable cation contents were 3.5, 3.3, 0.40 and 0.33Cmol for Ca, Mg, Na and K respectively. The soil had a low exchangeable acidity (1.00 cmol/kg).

Table 1: Soil Physical and Chemical Properties of the Experimental Site
	Mechanical properties
	

	Sand 
	68.80

	Clay 
	18.20

	Silt 
	13.00

	Textural class
	Sandy Loam

	Chemical properties
	

	pH
	6.63

	Organic carbon (%)
	1.88

	Organic matter (%)
	3.25

	Total Nitrogen (%)
	0.52

	Total phosphorous (mg/l)
	6.10

	Base saturation (%)
	88.57

	Exchangeable cation (Cmol)
	

	Potassium 
	0.34

	Sodium
	0.41

	Magnesium 
	3.40

	Calcium 
	3.60

	Exchangeable base (Cmol/kg)
	7.75

	Exchangeable Acid (Cmol/kg)
	1.00

	C.E.C (Cmol/kg)
	8.75


C.E.C: Cation Exchange Capacity


Effect of Manure Type on the Yield and Morphological Parameters of Brachiaria ruziziensis
The yield and morphological parameters of Brachiaria ruziziensis as influenced by the different type of fertilizers is shown in Table 2. The plant height is not significantly (p>0.05) influenced by the different fertilizer types with values ranging from 135.11cm in control to 164.53cm in poultry manure, 155.10cm and 152.54cm in cattle dung and pig manure respectively. Leaf length was not significantly (p>0.05) affected by manure type the value ranged from 30.01cm in pig manure to 36.47 in control. Also, the leaf width and leaf to stem ratio were not significantly (p>0.05) affected by manure type. These align with the findings of Batista et al., (2014) who reported that no difference was observed in leaf-to-stem ratio of fertilized and unfertilized Brachiaria.
The dry matter yield was not significantly (p>0.05) influenced by the manure types. This ranged from 13.02tons/ha in pasture established with poultry manure to 8.57tons/ha in pig manure, 10.85tons/ha and 10.06tons/ha in cattle dung and control respectively. The similarity observed in the morphological parameters and DMY of Brachiaria ruziziensis with or without manure application justify the report that Brachiaria ruziziensis thrive well on a wide range of soil composition and environmental condition. This result is in agreement with the findings of Ikyume et al. (2025) who reported that the dry matter yield or Napier grass was not influenced by fertilizer types. 
Table 2:  Effect of Manure Type on the Yield and Morphological Parameters of Brachiaria ruziziensis
	Parameters
	T1
	T2
	T3
	T4
	SEM

	Plant height (cm)
	135.11
	164.53
	152.54
	155.10
	7.71

	Leaf length (cm)
	36.47
	34.88
	33.04
	30.01
	1.33

	Leaf width (cm)
	1.77
	1.72
	1.78
	1.92
	0.04

	Leaf to stem ratio 
	7.47
	7.36
	7.71
	7.84
	0.35

	DMY (tons/ha)
	10.06
	13.02
	10.85
	8.57
	0.87


T1: Control (no manure application), T2: Poultry manure, T3: Cattle dung, T4: Pig manure, SEM: Standard error of mean.
Effect of Harvesting Age on the Yield and Morphological Parameters of Brachiaria ruziziensis
The result of yield and morphological parameters of Brachiaria ruziziensis as affected by different harvesting age is presented in Table 3. The dry matter yield and plant height of Brachiaria ruziziensis was significantly (P<0.05) affected by different harvesting age. The plant height increased (P<0.05) with increase in harvesting age, the height was 112.75cm, 142.29cm and 200.43cm for 8, 12 and 16WAP, the increase in plant height with harvesting age can be attributed to the continuous development of stems and leaves over time. This observation agrees with Akinyode et al. (2021) who found that plant height of Brachiaria ruziziensis was influenced by both fertilizer rate and age at harvest. Similarly, Mbahi et al. (2018) reported that plant height increased with growth stage. The higher plant height in Brachiaria ruziziensis harvested at 16WAP as compared to those harvested at 8WAP can also be attributed to the continuous decomposition of manure which enhances the soil nutrient further. A notable increase observed in DMY (5.22, 11.82 and 14.83 tons/ha at 8, 12 and 16WAP respectively) with increased harvesting ages could be attributed to the increased plant height at later harvesting stages, which often corresponds to higher biomass accumulation with maturity in forage. This is consistent with Akinyode et al, (2021), who reported DMY values of 0.83, 2.07, and 3.96 t/ha at 3, 6, and 9 weeks of age at harvest, respectively.
Leaf length and width were affected (P > 0.05) by harvesting age while leaf to stem ratio was significantly lower (P<0.05) at 8WAP (5.07cm) but comparable at 12WAP and 16WAP (8.9833cm and 8.7333cm respectively). 

Table 3: Effect of Harvesting Age on the Yield and Morphological Parameters of Brachiaria ruziziensis
	Parameters
	8WAP
	12WAP
	16WAP
	SEM

	Plant height (cm)
	112.75c
	142.29b
	200.43a
	4.57

	Leaf length (cm)
	35.64
	31.61
	33.55
	1.34

	Leaf width (cm)
	1.84
	1.82
	1.73
	0.04

	Leaf to stem ratio 
	5.07b
	8.98a
	8.73a
	0.15

	DMY (tons/ha)
	5.22c
	11.82b
	14.83a
	0.57


a,b,c  Means with different superscript along the row are significantly (p<0.05) different, WAP: Weeks after plants, DMY: Dry matter yield, SEM: standard error of mean

Interaction Effect of Manure Types and Harvesting age on Yield and Morphological Parameters of Brachiaria ruziziensis
The interactions between fertilizer type and harvesting age of Brachiaria ruziziensis is presented in Table 4, plant height was not significantly different (P>0.05) across the manure types at all harvesting age. However, plant height was higher in poultry and pig manure at 16WAP (229.33cm and 201.00cm respectively) compared to 12WAP (142.17cm and 149.33cm) while for control and cattle manure the plant height was similar at 12WAP (134.33cm and 143.33cm respectively) and at 16WAP (180.67cm and 190.70cm respectively). 
Leaf length was significantly similar (P>0.05) across manure types at all harvesting age. The leaf width was higher (P<0.05) in pig manure at 12 WAP as compared to at 16 WAP (2.13 and 1.63cm respectively) however they remain significantly similar (P>0.05) across manure types at all harvesting age. The leaf to stem ratio was similar and higher in control and manure types at 12 and 16WAP. 
The DMY was similar and higher (P<0.05) in forage established with manure application and harvested at 16WAP (18.29, 14.42, 14.26 tons/ha for poultry, cattle and pig manure respectively) as compared to control (12.36tons/ha). At 12WAP DMY was lower (P<0.05) in forage established with pig manure (7.59 tons/ha) compared to poultry and cattle manure (14.84 tons/ha and 13.85 tons/ha respectively). The higher DMY obtained in Brachiaria ruziziensis established with manure application and harvested at 16WAP compared to no manure application is an affirmation to the ability of organic manure to enriching soil nutrient this is in agreement with the findings of Okwori and Abdulsalam (2017) that nitrogen increases the yield of forage grass by 50 – 60%. The high DMY obtained in poultry 12 and 16WAP as compared to pig manure in which a higher yield was only observed at 16WAP can be attributed to the high nitrogen content and faster decomposition rate of poultry manure compared to the slower decomposition of pig manure, as reported by Odeje and Omogoroye (2025).








Table 4: Interaction Effect of Manure Types and Harvesting Age on Yield and Morphological Parameters of Brachiaria ruziziensis
	 
	8WAP
	12WAP
	16WAP
	 

	Parameters (%)
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4
	SEM

	Plant height(cm)
	90.33e
	122.10de
	123.60de
	114.97de
	134.33cde
	142.17bcde
	143.33bcd
	149.33bcd
	180.67abc
	229.33a
	190.70ab
	201.00a
	4.61

	Leaf length(cm)
	36.17
	37.7
	36.7
	32.00
	37.37
	32.43
	30.93
	25.7
	35.87
	34.50
	31.5
	32.33
	1.46

	Leaf width(cm)
	1.80ab
	1.80ab 
	1.77ab
	2.00ab
	1.67ab
	1.67ab
	1.80ab
	2.13a
	1.83ab
	1.70ab
	1.77ab
	1.63b
	0.04

	Leaf to stem ratio
	5.33b
	5.13b
	4.60b
	5.20b
	8.67a
	8.73a
	9.67a
	8.87a
	8.40a
	8.20a
	8.87a
	9.47a
	0.15

	DMY (tons/ha)
	6.82cde
	5.92de
	4.27e
	3.85e
	11.00bcd
	14.84ab
	13.85ab
	7.59cde
	12.36bc
	18.29a
	14.42ab
	14.26ab
	0.51


a,b,c  Means with different superscript along the row are significantly (p<0.05) different, T1: Control (no manure application), T2: Poultry manure, T3: Cattle dung, T4: Pig manure, DMY: dry matter yield, WAP: Weeks after plants, SEM: standard error of mean

Effect of Manure Type on Brachiaria ruziziensis Silage Qualilty
The effect of manure type on silage quality parameters of Brachiaria ruziziensisis presented in Table 5. The odour, colour and structure of the silage were not affected by the manure type. The rating for odour, colour and structure was summed up to get the DLG score which falls within the same range across treatments. Good quality Brachiaria ruziziensis silage was produced with or without manure application. The pH level and moisture content was not significantly (p>0.05) different, pH ranged from 5.38 in control to 5.63 in poultry manure while moisture ranged from 46.35 in poultry manure to 50.05 in control. The similarities in silage quality parameters across the treatment groups is a proof that all the manure type adopted in this study do not interfere with silage production process as they all gave pasture suitable substrate for successful fermentation resulting in good silage. This finding aligns with previous studies that the primary role of manure is to provide essential nutrients for plant growth, which in turn influences the forage's chemical composition.

Table 5: Effect of Manure Type on Brachiaria ruziziensis Silage
	Parameters
	T1
	T2
	T3
	T4

	Odour
	11.00
	11.00
	12.00
	11.00

	Colour
	1.33
	1.17
	1.00
	1.17

	Structure
	4.00
	4.00
	4.00
	4.00

	DLG score
	16.33
	16.17
	17.00
	16.17

	Quality
	G
	G
	G
	G

	pH
	4.78
	4.35
	4.67
	4.55

	Moisture (%)
	50.05
	46.35
	47.23
	49.57


T1: Control, T2: Poultry manure, T3: Cattle dung, T4: Pig manure, SEM: Standard error of means, G: Good.
Effect of Harvesting age on Brachiaria ruziziensis Silage
The effect of harvesting age on silage quality parameters of Brachiaria ruziziensisis presented in Table 6. At 12WAP and 16WAP,  colour and structure were not  influenced with harvesting age, however at 12WAP odour was rated 9.50 and 13.00 at 16WAP this impacted the DLG score at 16WAP (18.00) as compared to that of 12WAP (14.83) which resulted in a very good quality silage at 16WAP and good silage quality at 12WAP. The pH level ranged from 5.78 at 16WAP to 5.21 at 12WAP. Moisture content was high at 12WAP (58.97) compared to at 16WAP (37.62).This observation is consistent with the principles of silage fermentation. Silage made from more mature forage (16 WAP) often has a higher DM content, which is a key factor for successful ensiling. High-moisture forage is prone to clostridia fermentation, which produces undesirable compounds like butyric acid and ammonia, leading to a foul smell (McDonald et al., 1991 and Muck et al., 2013). The higher DM at 16 WAP likely created a more favourable environment for lactic acid bacteria, resulting in more palatable silage.


Table 6: Effect of Harvesting Age on Brachiaria ruziziensis Silage
	Parameters
	12WAP
	16WAP

	Odour
	9.50
	13.00

	Colour
	1.33
	1.00

	Structure
	4.00
	4.00

	DLG score
	14.83
	18.00

	Quality
	G
	VG

	pH
	4.60
	4.34

	Moisture (%)
	58.97
	37.62


T1: Control, T2: Poultry manure, T3: Cattle dung, T4: Pig manure, SEM: Standard error of means
Interaction Effect of Manure Type and Harvesting Age on Physical Quality of Brachiaria ruziziensis Silage
The interaction effect of manure types and harvesting age on silage quality of Brachiaria ruziziensis is presented in table 7. Odour was significantly (p<0.05) affected by the interaction effect of manure type and harvesting age as pig manure at 12WAP gave a strong sour odour as compared to the fruity aromatic odour in control and other fertilizer type while at 16WAP pig manure gave a fruity aromatic odour which is comparable to control and other fertilizer type. Colour and structure were not significantly (p>0.05) influenced with manure type and harvesting age. The DLG score at 16WAP was higher in cattle manure and pig manure (19.00) while at 12WAP the DLG score in pig manure (13.33) was lower. Cattle manure and pig manure at 16WAP gave a very good silage quality while control, poultry at 16WAP and all treatment at 12WAP gave a good silage quality. Poultry manure and pig manure at16WAP gave a high pH while at 12WAP a lower and comparable pH level was observed across the treatment. Moisture content was lower at 12WAP across treatment than at 16WAP.According to Gülümser, (2019) ideal silage moisture content should be between 60% and 75%. Silage with a moisture content exceeding 75% can be less palatable to livestock. The fact that the structure of the leaves and stems remained intact across all treatments and ages is a positive indicator of proper ensiling technique. It confirms that the fermentation was not so aggressive as to degrade the structural integrity of the forage, which would negatively impact animal intake and rumination.
Table 7: Interaction Effect of Manure Type and Harvesting Age on Physical Quality of Brachiaria ruziziensis Silage
	12WAP
	
	
	16WAP

	Parameters
	T1
	T2
	T3
	T4
	T1
	T2
	T3
	T4

	
	
	
	
	
	
	
	
	

	Odour
	10.00
	10.00
	10.00
	8.00
	12.00
	12.00
	14.00
	14.00

	Colour
	1.67
	1.33
	1.00
	1.33
	1.00
	1.00
	1.00
	1.00

	Structure
	4
	4
	4
	4
	4
	4
	4
	4

	DLG score
	15.67
	15.33
	15.00
	13.33
	17.00
	17.00
	19.00
	19.000

	Quality class
	G
	G
	G
	G
	G
	G
	VG
	VG

	pH
	4.68
	4.62
	4.50
	4.60
	4.38
	4.34
	4.52
	4.34

	Moisture
	60.86
	57.85
	58.65
	58.53
	39.23
	34.84
	35.80
	40.60


T1: Control, T2: Poultry manure, T3: Cattle dung, T4: Pig manure, SEM: Standard error of mean, G: Good, VG: very good, WAP: Week after planting.
Conclusion
This research focused on optimization of forage yield and enhancing silage quality through organic manure application and harvest of Brachiaria ruziziensis. The findings suggest that when harvesting at early stage Brachiaria ruziziensis thrive well with or without manure application but with late harvesting up to 16WAP applying poultry manure will not only enrich soil but also increase the dry matter yield of Brachiaria ruziziensis. In comparison, forage established with other manure types such as pig and cattle were beneficial but their DMY was comparable with forage established without manure application. 
Physical silage quality parameters such as odour, colour and structure were not influenced by organic manure types. However, age at harvest affected silage quality as matured forage at 16WAP gave a fruity and aromatic odour as compared to the strong sour odour at 12 WAP. This is likely due to the high moisture in forage harvested at 12WAP.

[bookmark: _Hlk198031404]Disclaimer (Artificial intelligence)

Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 


REFERENCES
Akinyode, J. I., Dele, P. A., Akinyemi, B. T., Enwete, F. E., Anotaenwere, C. C. and Ojo, V. O. A. (2021). Effect of fertilizer rate and age at harvest on the growth and dry matter yield of Brachiariaruziziensis. Pacific Journal of Science and Technology, 22(1), 170-177.
Akyıldız, A. R. (1984). Foods Information Laboratory Guide. University of Ankara, Faculty of Agriculture
Anonymous. (1999). Bewertung von Grünfutter, Silage und Heu (DLG-Information, 1999, 2). Frankfurt am Main, Germany: Deutsche Landwirtschafts-Gesellschaft Verlag.
Batista, K., Duarte, A. P., Ceccon, G., De Maria, I. C. and Cantarella, H. (2011). Dry matter and nutrient accumulation in forage plants intercropped with off-season maize as a function of nitrogen fertilization. PesquisaAgropecuáriaBrasileira, 46(7): 1154-1160.
Cook, B. G., Pengelly, B. C., Brown, S. D., Donnelly, J. L., Eagles, D. A., Franco, M. A., Hanson, J., Mullen, B. F., Partridge, I. J., Peters, M. and Schultze-Kraft, R. (2005). Tropical Forages: An interactive selection tool. CSIRO; Department of Primary Industries & Fisheries (Qld), CIAT and ILRI. http://www.tropicalforages.info/
Deutsche Landwirtschafts-Gesellschaft (DLG). (n.d.). DLG-Merkblatt 420: LeitfadenzurBewertung von Silagen (DLG-Guide 420: Guide to the evaluation of silages). DLG-Verlag.
Dynes, R. A., Henry, D. A., and  Masters, D. G. (2003). Characterising forages for ruminant feeding. Asian-Australasian Journal of Animal Sciences, 16(1), 116–123.
Elis, S. and Ozyazici M. A.  (2019). Determination of the Silage Quality Characteristics of Different Switchgrass (Panicumvirgatum L.) Cultivars.  Applied Ecology and Environmental Research,17(6): 15755-15773
Ergün, A., Tuncer, Ş. D., Çolpan, İ., Yalçın, S., Yıldız, G., Küçükersan, M. K., Küçükersan, S., Şehu, A. and Saçaklı, P. (2013). Feed, feed hygiene and technology (5th ed., extended). Ankara University, Faculty of Veterinary Medicine.
Gülümser, E. (2019). Effect of harvest stage and ensiling period on silage quality of grass pea (Lathyrus sativus L.). Fresenius Environmental Bulletin, 28(4A), 3417–3422.
Idowu, W., Muhammed, U., Yusuf, A., Mustapha, A., Adeleke, R.A., Sani, R.T. and Aruwayo, A. (2023). Dry Matter Yield of BrachiariaruziziensisAs Affected by Cow Dung Manure Rates And Stages of Harvest. In 48th Annual Conference (DUTSIN-MA 2023): Book of Proceedings Pp. 18–22.
Ikyume, T. T., Shaahu, D. T., Eneji, B., Tor-Anyiin, D. D., Azenwu, O. E., Opawoye, F. A., Abba, J. J., andEwetade, R. O. (2025). Effect of fertilizer types on yield and quality of Napier (Pennisetum purpureum) grass established in Makurdi and harvested at different growth stages during the wet season. FUDMA Journal of Sciences, 9(5), 34–42. https://doi.org/10.33003/fjs-2025-0905-3647
Lopez-Gutierrez, J. C., Toro, M. and Lopez, H. 2004. Seasonality of organic phosphorus mineralization in the rhizosphere of the native savanna grass. Trachypogonplumosus. Soil Biology and Biochemistry, 36:1675-1684.
Mbahi, T. F., Maidadi, S., Gworgwor, Z.A. and Danladi, Y. (2018). Effect of Stage of Harvest on Dry Matter Yield and Nutritive Value of and MucunapruriensLablabpurpureus, as Fodder in Adamawa State, Nigeria.  Nigerian Journal of Animal Production, 45(2): 256- 264
McDonald, P., Henderson, A. R. and Heron, S. J. E. (1991). The biochemistry of silage (2nd ed.). Marlow, Bucks, UK: Chalcombe Publications. Pp. 340.
Muck, R. E. (2013). Recent advances in silage microbiology. Agricultural and Food Science, 22(1), 3–15. https://doi.org/10.23986/afsci.6718
Odeje, V. E. and Omogoroye, O. O. 2025. Comparative influence of livestock manures on soil fertility and okra (Abelmoschus esculentus L. Moench) growth in controlled pot conditions. Nigerian Journal of Agriculture and Agricultural Technology, 5(3B): 71-76
Ojo, V. O. A., Adewuyi, A. I., Adeyemi, T. A., Odunaye, B. T. and Olanite, J. A. 2024. Growth and Yield of Brachiariaruziziensis and Brachiariamulato as Affected by Manure Application. Nigerian Journal of Animal Production, 802–804. 
Okwori, A. I., and Abdulsalam, M. 2017. Performance of some forage grass species in the Southern Guinea Savannah agro-ecological zone in Nasarawa State of Nigeria. World Scientific News, 83, 92–118.
Oyaniran D. K., Ojo V. O. A., Aderinboye R. Y., Bakare B. A. and Olanite J. A. 2018: Effect of pelleting on nutritive quality of forage legumes. Livestock Research for Rural Development. Volume 30, Article 75. Retrieved April 21, 2026, from http://www.lrrd.org/lrrd30/4/oyani30075.html
Oyewole, S. T. and Aderinola, O. A. 2022. Effect of Forage Combinations, Cutting Age and Season on Biomass of Panicum maximum Intercropped with Stylosanthesguianensis and Stylosantheshamata in the Derived Savanna of Nigeria. Nigerian Journal of Animal Production, 49(2), 287–298. https://doi.org/10.51791/njap.v49i2.3490
Ummami, N., Kusuma, A. H. I., and Noviandi, C. T. (2018). Growth, production and seed quality of Brachiariabrizantha cv. Mg 5 under different planting space. Bulletin of Animal Science, 42(3), 210–214. https://doi.org/10.21059/buletinpeternak.v42i3.12803



    Original Research Article   EFFECT OF OR G ANIC MANURE AND HARVEST ING AGE   ON  MORPHOL O GICAL PARAMETERS, YIELD AND PH YSICAL SILAGE  QUALITY   OF  Brachiaria   ruziziensis           ABSTRACT   Forage productivity and quality in ruminant nutrition depend on factors such as organic manure  application and harvesting age, necessitating evaluation of their combined effects on  Brachiaria  ruziziensis   yield and morphology. T he aim of this study was to evaluate the impact of different  organic manure ( poultry manure, cattle  manure and pig manure) and  harvest ing age   (8, 12 and 16  weeks after planting)  on the morphological parameter s , yield and physical silage quality of  Brachiaria   ruziziensis .   The  experiment was conducted in  Pasture unit of the College of Animal  Science Teaching and Research farm,   Joseph Sarwuan Tarka University Makurdi, Benue State,  Nigeria.   The research was laid out in a randomized complete block design (RCBD) in a 4 x 3  factorial arrangement, 4  different  manure application   (no manure application, poultry manure,  cattle manure and pig manure) and 3 harvesting  age (8, 12 and 16 weeks after   planting).   Data on  morphological parameters (plant height, leaf length, leaf width and leaf to stem ration) and dry  matter yield   of  Brachiaria   ruziziensis   were subjected   to analysis of variance using SPSS version  20 at  9 5% probability level .   Previous studies largely focused on the effect of manure on forage  growth and yield but limited attention has been given to how nutrient sources affect the physical  characteristics and preservation quality of silage. Th is   study therefore expands existing  knowledge by linking organic nutrient management not only to forage productivity but also to  post - harvest feed quality.   Forages  har vested at 12 and 16WAP was   ensile d   for 21   days after  which it was opened  and  evaluated , the physical examinations employ a subjective analysis and  checked for odor, structure, color, pH and moisture content of the silage.  The silage quality class  according to the physical properties of the silage was determined by the DLG (Deutsche  Landwirtschafts - Gesellschaft) sco re .  All morphological parameters and DMY were not affected  (P>0.05) by manure type while plant height and DMY increased (P<0.05) as harvesting age  progressed. However, the interaction eff ect of manure type and harvesting age showed that  forages established with poultry   and cattle   manure and harvested at 12   WAP gave a higher  (P<0.05) DMY compared to those established with pig manure   and harvested at the same period.  Manure type adopted in this study did   not interfere with silage production process as they all  gave pasture suitable substrate for successful fermentation resulting in good silage.  S ilage  harvested at 16 WAP was rat ed very good silage, while that from 12 WAP was rated good .   Keywords:  Brachiaria ruziziensis ,   Organic manure, Harvest ing age , Dry Matter Yield,  Silage   quality    

