ASSESMENT OF VARIETAL RESPONSE FOR GROWTH, YIELD AND FODDER QUALITY OF NAPIER GRASS (Pennisetum purpureum Schumach.) UNDER DRY LAND REGIONS OF INDIA	Comment by Kawnin Abdimahad Ismail: Clear, but could be shortened as follws “Varietal Response of Napier Grass (Pennisetum purpureum Schumach.) to Spacing and Nitrogen Levels under Dryland Conditions of Southern India”. 


ABSTRACT 	Comment by Kawnin Abdimahad Ismail: The abstract provides a good overview of the study background, objectives, methods, and results; however, it lacks a clear conclusion and recommendations. Abstracts should not only summarize findings but also highlight the practical implications of the research.
Feeding of quality fodder containing a low magnitude of anti nutritional factors such as oxalates, phytates, and tannins soluble oxalates may cause lower feed intake, physical damage to the tongues of animals and also reduce forage digestibility by reducing accessibility to rumen microflora. Various external and internal factors like plant species/variety, plant parts, seasonal variation, nitrogen fertilization and clipping interval etc. have a large effect on fodder quality in forage plants and which influence metabolism of grazing animals. Therefore, the aim of this study was to compare the two varieties of Napier grass to find outin order to determine which is best suited for cultivation with under three each of spacing and three nitrogen levels for dry land small holding holder farmers of southern India. The results revealed that the variety Pusa giant performed better than IGFR-10 under the concerned climate conditions. The spacing of 60×60 cm showed significantly higher growth and yield than the other two spacing levels. The application of higher dose of nitrogen (200 kg ha-1) significantly exhibited higher growth and yield parameters followed by 175 and 150 kg/ha N. Interaction effect of varietal selection, adoption of spacing and levels of nitrogen indicate that the treatment combination having spacing 60×60 cm and nitrogen level 200 kg/ha with Pusa giant variety recorded significantly highest green fodder yield (233.93 t ha-1) with less anti nutritional factors.
Key words: Napier grass, spacing, Nitrogen and Green fodder Yield. 
1. INTRODUCTION 	Comment by Kawnin Abdimahad Ismail: Strong background, but some sentences are too long and repetitive. Consider restructuring to flow:
Importance of livestock in India.
Challenges (feed scarcity, low quality).
Role of Napier grass.
Knowledge gap and study objectives.
Ensure consistency in statistics (GDP contribution, livestock role). Provide updated references beyond 2016 if possible.
Livestock play a crucial role in the farming systems of South Indian states, serving as a key component of rural livelihoods. They contribute 15 to 17% of the total GDP, 35 to 49% of the agricultural GDP, and 37 to 87% of household income. Livestock serve various purposes, including generating income, acting as a store of cash, providing draught and pack services, offering milk and meat for household use, and supplying manure for fuel and fertilizer. While the country possesses a large number of livestock, their productivity remains very low. The primary factor contributing to this low productivity is the shortage of livestock feed in terms of both quantity and quality, especially during the dry season. The availability of feed from natural pastures varies with the seasonal changes in rainfall (Solomon et al., 2008). Despite these challenges, ruminants still mainly rely on forages from natural pastures and crop residues. The feed issue in the country manifests in two interconnected ways: scarcity and high feed costs. This highlights the economic significance of livestock in the region, making efficient fodder production, such as Hybrid Napier cultivation, essential for sustainable livestock management and improved productivity . (Mohammed et al., 2016).  In recent years, grazing as a primary source of livestock feed has been decreasing due to the expansion of cultivated land and changing land use patterns. A sufficient supply of livestock feed is vital for the livelihoods of millions in the developing world, benefiting not only smallholders but also pastoralists and the many landless individuals who primarily rely on communal land for grazing.	Comment by Kawnin Abdimahad Ismail: Reference
Napier grass (Pennisetum purpureum) has become by far the most important species due to its wide ecological range of adaptation, high yield and ease of propagation and management. Hybrid Napier is a perennial grass that can remain in the field for 2-3 years with proper maintenance. It is known for producing an abundance of soft leaves with fewer and less persistent hairs compared to regular Napier grass. The stems are also less fibrous, making them more digestible for livestock. This grass grows rapidly, with numerous tillers that regenerate quickly after cutting. Its ability to thrive in various conditions, along with its high yield and nutritional value, makes it an excellent choice for silage, green fodder, or hay in dairy and livestock farming. In recent years, the southern Indian states have emerged as leading regions in milk production. Farmers in these areas prefer Hybrid Napier for green fodder over other crops due to its adaptability and higher fodder yield. However, its productivity in the district remains significantly lower than the state average. The primary reasons for this low yield are the lack of high-yielding varieties and limited knowledge of proper cultivation practices. By implementing scientific and sustainable management techniques, such as using improved varieties, maintaining appropriate spacing, and applying adequate fertilizers, the green fodder yield per unit area can be significantly enhanced. Considering these factors, the present study was conducted at Sri Krishnadevaraya College of Horticultural Sciences, Anantapuramu, Andhra Pradesh, to evaluate the impact of spacing and nitrogen levels on the growth and productivity of Hybrid Napier in the semi-arid ecosystems of southern India. The study aims to identify optimal cultivation practices that can enhance fodder yield and sustainability in the region.
2. MATERIALS AND METHODS
   The experiment was conducted at the College Farm (A-Block), Integrated Farming System (IFS) field of Sri Krishnadevaraya College of Horticultural Sciences, Ananthapuramu, affiliated to Dr. Y.S.R. Horticultural University, Andhra Pradesh during August 2023 with two varieties of Napier grass to even out the different plant geometries and nitrogen dosages on the growth, DMP and quality of fodder. The experimental site is situated at the altitude of 335 m from mean sea level (14°37’42.7”N;77°31’43.7”E), where the average maximum and  minimum temperature were 32.72 ±2˚C and 22.34 ±2˚C respectively. The average maximum and minimum relative humidity were 82.61 and 41.07 per cent. A total rainfall of 543.67 mm was received in 23 rainy days. The soil was sandy clay loam having pH of 7.41 and organic carbon of 0.47 per cent. The available nitrogen, phosphorus and potassium contents were 271.02, 19.31, and 306.73 kg ha-1 respectively. The experimental site well ploughed and plots of 8m × 8m were demarcated with irrigation channels. The experiment was laid out in 32 factorial randomized block design comprising of 18 treatments replicated thrice. The treatments were formed by taking into consideration of two varieties and each three levels of spacing and nitrogen dosages. The study selected Pusa Giant (V1) and IGFR-10 (V2), the most popular Hybrid Napier varieties cultivated by farmers in southern India, as the test varieties to evaluate their performance.  The spacing levels  include 45×45cm (S1), 45×60cm (S2), and 60×60cm (S3) whereas nitrogen dosages include 150 kg N ha-1 (N1), 175 kg N ha-1 (N2) and 200 kg N ha-1 (N3). Three-budded setts were planted at a 45° angle to enhance germination, following the specified spacing levels. Half of the nitrogen dose, along with the full dose of phosphorus (P) and potassium (K), was applied immediately after planting. The remaining half of the nitrogen was administered in five split doses at three-week intervals. The crop was grown under irrigated conditions, with water applied as needed using flood irrigation during the study. Standard cultural practices, including weeding and plant protection measures, were carried out as per recommended guidelines for semi-arid conditions to ensure optimal crop growth and productivity.
To record treatment-wise data, five plants were randomly selected from each treatment across all replications. These plants were marked for day-to-day data collection. Observations were made on key growth and yield parameters, including plant height (cm), number of tillers per plant, number of leaves per tiller, leaf length (cm), leaf-to-stem ratio, green fodder yield (t ha-1), dry matter yield (t ha-1), crude protein (%), crude fiber (%), and oxalate content (g). All data were collected using standard procedures at the appropriate growth stages.	Comment by Kawnin Abdimahad Ismail: It would be useful to clarify whether these were tagged in advance or randomly selected at each harvest. Also kindly indicate how many harvests or cuttings were done during the study period, since cutting interval strongly influences Napier performance.
The collected data from the experiment were analyzed using analysis of variance (ANOVA) in Statistica 7 software to evaluate the effects of the treatments. A three-factorial randomized block design (RBD) was adopted for the study. To differentiate the treatment means, the least significant difference (LSD) value at p = 0.05 was used, following the methodology of Steel & Torrie (1980). Additionally, Statistica 7 software was utilized to develop a correlation matrix to establish relationships among yield and its contributing parameters.

3. RESULTS 	Comment by Kawnin Abdimahad Ismail: Kindly consider splitting growth parameters and yield-quality traits into separate, simplified summary figures (bar charts for yield, protein, oxalates). Some results are descriptive; add more interpretation in the text instead of repeating table values.
3.1. Growth parameters
A comparison of growth parameters of hybrid napier grass among different treatments is presented in Table 1. All three factors - variety, spacing, and nitrogen levels - significantly influenced plant height, number of tillers per plant, number of leaves per tiller, leaf length, and leaf-to-stem ratio. Among the varieties, V1 (Pusa Giant) outperformed V2 (IGFR-10), recording taller plants (155.39 cm), more tillers per plant (24.42), more leaves per tiller (13.50), longer leaves (67.64 cm), and a higher leaf-to-stem ratio (0.59). With respect to spacing, S3 (60 × 60 cm) produced the maximum plant height (159.02 cm), number of tillers (26.54), leaves per tiller (14.19), leaf length (67.97 cm), and leaf-to-stem ratio (0.60). For nitrogen, the highest level (N3: 200 kg ha-1) resulted in the greatest plant height (163.36 cm), number of tillers (29.51), number of leaves per tiller (15.39), leaf length (70.74 cm), and leaf-to-stem ratio (0.61). Among the three factors, nitrogen level exerted the strongest effect on growth parameters. Regarding one-way interactions, the combinations V1S3, S3N3, and V1N3 showed superior performance, with S3N3 being most effective. The two-way interaction V1S3N3 recorded significantly higher growth attributes, including maximum plant height (172.28 cm), number of tillers (36.14), leaves per tiller (17.13), leaf length (74.26 cm), and leaf-to-stem ratio (0.63). The lowest values were observed in V2S1N1 which produced the shortest plants (134.23 cm), the fewest tillers (13.69), leaves per tiller (9.01), the shortest leaves (58.83 cm), and the lowest leaf-to-stem ratio (0.52).
3.2. Fodder yield 
The green fodder yield (GFY) of hybrid napier grass was significantly influenced by variety, spacing, and nitrogen levels (Table 2). Among the varieties, V1 (Pusa Giant) recorded the highest GFY (175.35 t ha-1) and dry matter yield (DMY) (4.20 t ha-1) compared to V2 (IGFR-10). With respect to spacing, S3 (60 × 60 cm) produced the highest GFY (184.07 t ha-1) and DMY (4.42 t ha-1) than S1 (45 × 45 cm) and S2 (45 × 60 cm). For nitrogen, the highest level (N3: 200 kg ha t ha-1) resulted in the maximum GFY (196.38 t ha-1) and DMY (5.01 t ha-1) when compared with -25% RDF (N1: 150 kg ha-1) and RDF levels (N2: 175 kg ha-1). Among the one-way interactions, V1S3, S3N3, and V1N3 recorded higher yields, with S3N3 being the most effective. The three-way interaction V1S3N3 produced the maximum yields, recording 233.93 t ha-1 GFY and 5.52 t ha-1 DMY. Conversely, the lowest yields were obtained from V2S1N1,which produced 141.01 t ha-1 GFY and 2.79 t ha-1 DMY.
3.3. Fodder quality parameters
The quality attributes of hybrid napier grass were also influenced by variety, spacing, and nitrogen levels. Varietal differences indicated that V1 (Pusa Giant) maintained superior forage quality with higher crude protein content (8.29 %), high fiber content (26.97 %) and lower Oxalate content (1.66 g) compared to V2 (IGFR-10). With respect to spacing, closer spacing tended to increase leafiness and improve nutritive value, while wider spacing (S3: 60 × 60 cm) enhanced both yield and quality through an optimal balance of foliage and stem development with higher crude protein content (8.44 %), high fiber content (27.59 %) and lower Oxalate content (1.61 g). Nitrogen application had a pronounced effect, with the highest level (N3: 200 kg ha-1) significantly improving crude protein content (8.63 %), increasing crude fiber concentration (28.39 %), and low oxalate content (1.49 g) by enhancing digestibility, thereby contributing to better fodder quality. 
The interaction effects of variety, spacing, and nitrogen levels also influenced the quality attributes of Napier grass. Among the one-way interactions, the combinations V1S3, S3N3, and V1N3 exhibited superior forage quality, with S3N3 proving to be the most effective by enhancing crude protein content and maintaining a favorable oxalate content. With respect to the three-way interaction, V1S3N3 consistently recorded the highest nutritive value, reflected in increased crude protein content (9.01 %), induced crude fiber (29.73 %), and less oxalate content (1.43 g) improved digestibility, thereby producing nutritionally superior fodder. In contrast, the combination V2S1N1 resulted in the lowest quality, with reduced protein levels (7.42 %), low fiber content (24.02 %), and a higher oxalate content (2.09 g).





















	Treatments
	 Plant Height
(cm)
	Number of tillers plant-1
	Number of leaves tiller-1
	Leaf length (cm)
	leaf : stem ratio

	  Varieties :

	V1 (Pusa Giant) 
	155.39
	24.42
	13.50
	67.64
	0.59

	V2 (IGFR-10)
	150.67
	21.87
	11.86
	64.50
	0.57

	 Spacing levels :

	S1 (45×45cm)
	146.59
	19.68
	10.59
	63.82
	0.52

	S2 (45×60cm)
	153.49
	23.23
	12.26
	64.43
	0.56

	S3 (60×60cm)
	159.02
	26.54
	14.19
	67.97
	0.60

	Nitrogen dosages :

	N1 (150 kg ha-1)
	140.81
	15.80
	10.31
	60.82
	0.53

	N2 (175 kg ha-1)
	154.93
	24.13
	12.35
	66.66
	0.56

	N3 (200 kg ha-1)
	163.36
	29.51
	15.39
	70.74
	0.61

	Interaction :

	V1 S1 N1
	139.18
	14.92
	9.78
	60.03
	0.54

	V1 S1 N2
	148.12
	20.13
	11.99
	66.04
	0.57

	V1 S1 N3
	158.26
	25.01
	14.04
	68.57
	0.60

	V1 S2 N1
	141.24
	15.26
	10.91
	61.27
	0.54

	V1 S2 N2
	156.14
	24.82
	13.84
	68.03
	0.60

	V1 S2 N3
	169.73
	34.24
	16.69
	73.12
	0.63

	V1 S3 N1
	145.32
	18.13
	11.14
	65.98
	0.56

	V1 S3 N2
	168.24
	31.17
	16.02
	73.07
	0.63

	V1 S3 N3
	172.28
	36.13
	17.13
	74.26
	0.64

	V2 S1 N1
	134.23
	13.69
	9.01
	58.43
	0.52

	V2 S1 N2
	147.92
	19.64
	5.03
	65.79
	0.57

	V2 S1 N3
	151.81
	24.69
	13.71
	67.99
	0.59

	V2 S2 N1
	140.84
	15.01
	10.03
	63.12
	0.55

	V2 S2 N2
	150.07
	22.13
	13.12
	67.01
	0.59

	V2 S2 N3
	162.89
	27.89
	14.99
	69.14
	0.61

	V2 S3 N1
	144.04
	17.80
	11.01
	63.12
	0.55

	V2 S3 N2
	159.08
	26.90
	14.08
	60.03
	0.60

	V2 S3 N3
	165.17
	29.08
	15.78
	71.34
	0.61

	V
	S Ed
	1.99
	1.35
	1.23
	1.12
	0.01

	
	CD (P = 0.05)
	4.08
	3.12
	2.96
	2.87
	0.02

	S
	S Ed
	2.73
	1.41
	0.96
	1.03
	0.01

	
	CD (P = 0.05)
	5.71
	2.56
	2.02
	2.31
	0.03

	N
	S Ed
	4.35
	2.30
	1.42
	1.62
	0.01

	
	CD (P = 0.05)
	8.92
	4.71
	2.99
	3.79
	0.02

	V×S
	S Ed
	2.13
	1.72
	2.41
	3.01
	0.02

	
	CD (P = 0.05)
	4.39
	3.11
	1.32
	1.49
	NS

	S×N
	S Ed
	19.23
	8.56
	3.21
	2.31
	0.01

	
	CD (P = 0.05)
	9.81
	4.33
	1.92
	1.11
	NS

	N×V
	S Ed
	17.02
	6.71
	2.97
	4.78
	0.02

	
	CD (P = 0.05)
	8.33
	NS
	NS
	2.85
	NS

	V×S×N
	S Ed
	3.85
	3.99
	2.48
	2.05
	0.02

	
	CD (P = 0.05)
	1.96
	2.01
	1.23
	1.02
	NS


Table : 1:. Effect of varieties, spacing levels and nitrogen dosages on growth characteristics of Napier grass	Comment by Kawnin Abdimahad Ismail: The tables include SEd and CD values, but it would be clearer if significant differences were also indicated directly within the table.
Ensure consistency of notation (p ≤ 0.05 rather than P = 0.05).r a
Table : 2:. Effect of varieties, spacing levels and nitrogen dosages on fodder yield and quality characteristics of Napier grass
	Treatments
	Green fodder yield (t ha-1)
	Dry matter 
yield (t ha-1)
	Crude 
protein (%)
	Crude 
fiber (%)
	Oxalate 
content (g)

	  Varieties :
	

	V1 (Pusa Giant) 
	175.35
	4.20
	8.29
	26.97
	1.66

	V2 (IGFR-10)
	162.50
	3.93
	8.09
	26.21
	1.72

	 Spacing levels :
	

	S1 (45×45cm)
	152.55
	3.65
	7.94
	25.64
	1.79

	S2 (45×60cm)
	170.16
	4.12
	8.19
	26.55
	1.67

	S3 (60×60cm)
	184.07
	4.42
	8.44
	27.59
	1.61

	Nitrogen dosages :
	

	N1 (150 kg ha-1)
	139.09
	2.80
	7.60
	24.39
	1.99

	N2 (175 kg ha-1)
	171.30
	4.39
	8.34
	26.99
	1.59

	N3 (200 kg ha-1)
	196.38
	5.01
	8.63
	28.39
	1.49

	Interaction :
	

	V1 S1 N1
	131.37
	2.72
	7.51
	24.41
	2.01

	V1 S1 N2
	159.91
	3.99
	8.19
	26.04
	1.61

	V1 S1 N3
	178.65
	4.67
	8.43
	27.82
	1.54

	V1 S2 N1
	142.12
	2.79
	7.62
	24.82
	1.97

	V1 S2 N2
	172.34
	4.53
	8.39
	27.03
	1.54

	V1 S2 N3
	211.57
	5.49
	8.89
	29.12
	1.43

	V1 S3 N1
	150.99
	3.03
	7.93
	25.22
	1.83

	V1 S3 N2
	197.23
	5.12
	8.71
	28.92
	1.47

	V1 S3 N3
	233.93
	5.52
	9.01
	29.73
	1.43

	V2 S1 N1
	141.01
	2.63
	7.42
	24.02
	2.09

	V2 S1 N2
	152.78
	3.73
	8.03
	25.83
	1.82

	V2 S1 N3
	170.57
	4.37
	8.31
	26.99
	1.55

	V2 S2 N1
	147.01
	2.99
	7.89
	25.00
	1.91

	V2 S2 N2
	164.32
	4.12
	8.24
	26.12
	1.58

	V2 S2 N3
	189.57
	4.99
	8.51
	28.03
	1.51

	V2 S3 N1
	147.01
	2.99
	7.89
	25.00
	1.91

	V2 S3 N2
	181.23
	4.82
	8.49
	28.01
	1.51

	V2 S3 N3
	194.01
	5.01
	8.62
	28.63
	1.48

	V
	S Ed
	23.41
	1.54
	0.41
	0.71
	0.23

	
	CD (P = 0.05)
	11.23
	0.74
	0.19
	0.32
	0.11

	S
	S Ed
	25.01
	0.45
	0.43
	2.03
	0.09

	
	CD (P = 0.05)
	12.64
	0.22
	0.19
	1.01
	0.04

	N
	S Ed
	43.09
	0.62
	0.43
	2.04
	0.09

	
	CD (P = 0.05)
	21.45
	0.29
	0.21
	1.01
	0.04

	V×S
	S Ed
	15.09
	0.48
	0.42
	2.00
	0.07

	
	CD (P = 0.05)
	7.24
	0.26
	0.39
	0.98
	0.03

	S×N
	S Ed
	13.01
	0.45
	0.41
	2.04
	0.1

	
	CD (P = 0.05)
	6.99
	0.23
	0.19
	1.01
	0.04

	N×V
	S Ed
	14.89
	0.42
	0.47
	2.14
	0.05

	
	CD (P = 0.05)
	7.04
	0.20
	0.23
	1.06
	0.02

	V×S×N
	S Ed
	32.03
	0.44
	0.45
	2.04
	0.07

	
	CD (P = 0.05)
	15.65
	0.21
	0.19
	0.96
	0.03


4. DISCUSSION 	Comment by Kawnin Abdimahad Ismail: Strong linkage with literature, but compare findings with similar studies in semi-arid India or Africa or other similar agroecological regions for broader relevance.
		The current investigation clearly demonstrated that variety, spacing, and nitrogen levels exerted significant effects on the growth, yield, and quality of hybrid Napier grass. Among the varieties, Pusa Giant (V1) consistently outperformed IGFR-10 (V2) in terms of plant height (Singh et al., 2018), tiller production (Kumar and Rajput, 2014), leaf number (Zhang et al., 2005), and leaf-to-stem ratio, ultimately contributing to higher green fodder yield and dry matter yield (Chahal, 2016; Kaur et al., 2017). The superiority of Pusa Giant can be attributed to its inherent genetic potential for vigorous vegetative growth, as also reported by Teshome et al. (2012), Jusdado (2011), Rahman et al. (2014), and Velayudham et al. (2011). 
		Spacing  played a critical role in determining growth and productivity. Wider spacing (60 × 60 cm) facilitated better light interception (Manoj et al., 2020), reduced competition among plants (Sonane et al., 2017), and promoted more tiller production and leaf development (Britto et al., 2001). These findings are consistent with reports that optimum spacing enhances individual plant performance by improving resource utilization efficiency (Shanti et al., 2022; Ji, 2004). Although closer spacing increases plant population per unit area, excessive competition often reduces leaf length, tiller production, and overall forage quality, highlighting the importance of an optimum spacing for both yield and quality. Similar results were reported by Onjai-uea et al. (2023) and Paengkoum et al. (2021).
		Nitrogen nutrition had the most pronounced influence on growth and yield attributes of Napier grass. Application of 200 kg N ha-1 (N3) markedly improved plant height, tiller number, leafiness, and leaf-to-stem ratio, which translated into significantly higher green fodder and dry matter yields. The enhanced growth response under higher nitrogen levels may be attributed to increased chlorophyll synthesis, photosynthetic activity, and vigorous vegetative development. These findings are in line with earlier reports that nitrogen is a key driver of biomass accumulation and yield improvement in forage crops (Purba et al., 2020). Furthermore, higher nitrogen application improved crude protein content (Rahman et al., 2008) and digestibility, while reducing oxalate concentration (Ward et al., 1979; WeiChang, 2004), thereby enhancing forage quality (Umer et al., 2020). This corroborates earlier studies which reported that nitrogen fertilization enhances the nutritive value  (Ansah et al. 2010) of Napier grass through increased protein assimilation and reduced fiber deposition (Cid et al., 2008; Ferreira et al., 2019).	Comment by Kawnin Abdimahad Ismail: Instead of re-stating, highlight the biological implications
		Interaction effects further highlighted the combined importance of genetic potential, resource availability, and nutrient management. The combination V1S3N3 (Pusa Giant + 60 × 60 cm spacing + 200 kg N ha⁻¹) (Fig. 1) consistently recorded the highest values for growth, yield, and quality traits, indicating a synergistic effect of variety (Tessema, 2008), optimum spacing (Onjai-uea et al., 2023), and higher nitrogen nutrition (Purba et al., 2020). Conversely, the lowest performance of V2S1N1 (Fig. 2) demonstrated the adverse impact of poor genetic potential, narrow spacing, and limited nutrient availability on both yield and quality. Overall, the results confirm that while all three factors significantly influenced Napier grass performance, nitrogen nutrition was the most decisive factor, followed by spacing and variety. Hence, adopting Pusa Giant under wider spacing (60 × 60 cm) with 200 kg N ha-1 can be recommended for achieving higher biomass productivity and improved forage quality in hybrid Napier grass production systems.
[image: ]
Fig. 1. Treatment plot of Pusa Gaint variety with spacing of 60×60 cm and 200 kg N ha-1 
[image: ]
Fig. 2. Treatment plot of IGFR-10 variety with spacing of 45×45 cm and 150 kg N ha-1 
5. CONCLUSION
The present study clearly demonstrated that variety, spacing, and nitrogen levels exerted significant and independent effects on the growth, yield, and quality of hybrid Napier grass. Among the varieties, Pusa Giant consistently outperformed IGFR-10 in terms of growth attributes, fodder yield, and nutritive value. Optimum spacing of 60 × 60 cm facilitated better resource use efficiency, while higher nitrogen application (200 kg ha⁻¹) markedly enhanced biomass accumulation, crude protein content, and overall forage quality. Interaction effects further emphasized that the combination V1S3N3 (Pusa Giant + 60 × 60 cm + 200 kg N ha⁻¹) produced the most superior results across all parameters, highlighting the synergistic role of genetic potential, resource optimization, and nutrient management. Thus, adoption of this combination could be recommended as the most effective production strategy for maximizing both yield and quality of hybrid Napier grass under similar agro-climatic conditions.
Future Scope of Research :
The future scope of this study includes evaluating the long-term impact of continuous nitrogen use on soil health and sustainability. There is also a need to assess how organic manures and biofertilizers interact with chemical nitrogen for more eco-friendly production systems. Further research should investigate how cutting intervals and harvesting age influence nutrient dynamics and fodder quality. In addition, exploring the role of precision nutrient management and water-saving practices could greatly enhance the productivity and sustainability of hybrid Napier under dryland production systems.
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