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INTRODUCTION 
 

Fodder is the cheapest and obligatory source of carbohydrates, protein, vitamins, and 

minerals for ruminant animals. The production and quality characteristics of fodder and 

forage crops are strongly influenced by agronomic management practices (Rai 2024). These 
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ABSTRACT 

Feed deficit and the availability of low-cost fodder for dairy animals especially 

during winter and early summer is crucial in Nepal. Growing dairy industries are 

demanding more fodder to reduce the expensive concentrate feed. The intervention 

of maize (Zea mays) silage could be one of the options helping with the availability 

of quality fodder at low cost throughout the year. An experiment was conducted at 

the National Buffalo Research Program, Tarahara, Sunsari from September to 

March, 2025 to assess the production potential and nutrient composition of maize 

varieties for fodder and silage production. The experiment was executed in a 

Randomized Complete Block Design (RCBD) with eleven treatments considering 

maize varieties Arun-2, Arun- 4, Rampur Hybrid-10, Rampur Hybrid-12, Rampur 

Hybrid-14, Rampur Hybrid-16, Poshilo Makai-1, Rampur Composite, African Tall, 

J1006 and Collection-1 and replicated four times. The biomass-attributing characters, 

biomass yield, nutrient composition and polyphenolics of maize and maize silage 

were recorded. The results showed that, African tall and J1006 were found 
promising maize(p<0.001) with the highest dry matter yield of 20.71 and 20.67 t/ha 

respectively. Biomass- attributing characters, nutrient composition and polyphenols 

exhibited highly significant variation (p<0.001). African tall and Rampur 

Composite had similar 10.69% and 10.68% respectively. The production 

performance of maize silage varied significantly (p<0.001), where Rampur 

Composite was found to be likely considering dry matter yield (15.30 t/ha) and had 

statistically similar dry matter of J1006 (14.88 t/ha) and African Tall (14.79 t/ha). 

Besides, the nutrient composition and polyphenolic content of maize silage were 

varied significantly (p<0.001). African Tall had the highest CP (8.91%) which was 

statistically similar to J1006 (8.48%) and Collection-1 (8.57%). Correlation analysis 

showed significant associations among key morphological and biomass- related 

traits, and that aroma and pH may provide more reliable indicators of fermentation 

quality than colour alone. This study revealed key insights for farmers in selecting 

the most suitable maize varieties for maize silage production ensuring better yield 

and nutrient composition for livestock. 
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parameters are also influenced by planting season. As the winter season is the lean period for 

forage production in the country most of the feeding materials are crop residues and crop 

byproducts which are poor in digestibility and low in nutrient content, especially in terms of 

crude protein (Pandey 2022, MoALD 2019). Nepalese farmers have small number of 

alternative fodders for the harsh winter. Thus, it is necessary to work towards developing 

technologies that would address the need for more green fodder (with high nutrient and 

digestibility) and silage production especially for winter seasons (Garg and Upreti 2019).  

 

Maize is considered ideal fodder because it grows quickly, produces high yields, is palatable, 

rich in nutrients, and helps to increase body weight and milk quantity and quality in cattle 

(Sattar et al 1994). Maize harvested for fodder is both palatable and nutritious, with a crude 

protein (CP) content ranging from 7 to 11.4%. When processed into silage, its CP content 

increases to approximately 9.0% (Chaudhary et al 2012). Maize is a valuable source of 

energy-rich forage for dairy animal diets and can be safely fed at all growth stages without 

the risk of oxalic acid or prussic acid toxicity, unlike sorghum (Dahmardeh et al 2009). In its 

green stage, maize contains high levels of soluble sugars, making it well suited for  s i l a g e  

preservation (Chaudhary et al 2014). Consequently, maize is increasingly prioritised to 

support the growing dairy industry and to support year-round feed availability. Several maize 

varieties have been released and used over the decades in production systems in Nepal, but 

what could be the suitable varieties, packages of cultivation practices of maize and 

production potential for Nepalese Terai and mid-hill ecology has not yet been identified. 

Given the importance of maize in livestock feed, it is essential to identify better varieties, and 

have information regarding their production potential as biomass and silage, nutrient content 

and morphological traits. 
 

MATERIALS AND METHODS 
 

The experiment was conducted from September to March, 2025 to assess the production 

potential and nutrient composition of maize varieties for fodder and silage production. 

Experimental maize varieties African Tall, J1006 and Collection-1 received from Punjab State 

Co-operative Milk Producers Federation Limited, Ludhiana and Arun-2, Arun- 4, Rampur 

Hybrid-10, Rampur Hybrid-12, Rampur Hybrid-14, Rampur Hybrid-16, Poshilo Makai-1 and 

Rampur Composite received from the National Maize Research Program, Rampur, Chitwan and 

replicated four times. The study site was situated at 136 m asl in a subtropical climate with 

warm humid summers and mild winters with an average annual rainfall of 1750 mm and an 

average temperature of 24.5◦C. The soil type was clay loam with 6.5 pH. The varieties chosen 

were on the basis of maturity period; as early, mid and late varieties and suitability for the 

study sites. The experiment was executed in Randomised Complete Block Design (RCBD) with 

eleven treatments and four replications. The row-to-row distance was maintained at 60 cm and 

the plant-to- plant distance, at 25 cm in net plot size of 4.8 × 2.5m and the plant population 

was of 66,666.66 per hectare as a density.  Before 10 days of sowing farmyard manure was 

applied at the rate of 10t/ha, followed by chemical fertiliser at the rate of 100:50:50 kg/ha 

where nitrogen was applied in two splits at the time of sowing and pre-flowering stage. The 

morphological characteristics (plant height, leaf area, leaf length, leaf breadth and leaf 

numbers) were determined by randomly selecting 5 plants from each plot. The standing crop 

was harvested at milking stage by using a 1x1 m quadrat. The treatment-wise green biomass 

yield was taken from each plot and averaged to get green biomass yield per plot whereas for 

dry matter, harvested weight of green matter was used to calculate dry biomass yield. Maize 

varieties and maize silage were analyzed in the laboratory of the National Animal Nutrition 

Research Center, Khumaltar, Lalitpur. The dry matter (DM) was estimated by using the 

continuous heating method. Crude protein fraction was analysed by using the AOAC protocol 
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(AOAC 1980) and NDF, ADF and ADL of the sample were analysed by using Georing and 

Van Soest protocol (Georing and Van Soest 1970). The energy content in sample was 

analysed by using Bomb calorimeter. 

 

The studied maize varieties harvested at the dough stage (milking stage) were wilted and 

chopped to a length of 1-3 cm. The chopped fodder was filled rapidly in the plastic bag silage of 

size 6 kg with measurements of length - 60cm, breadth - 40cm and thickness - 30 micron. The 

air was evacuated by a vacuum pump to create anaerobic conditions in the silage bag. The 

hedonic table was used to score the physical properties (colour, taste and aroma) of the silage. 

The data from the experiments were examined for ANOVA. It was done to test the 

significance among treatments. LSD (p<0.05) was used as a post hoc analysis for mean 

comparison. GenStat Discovery 18th edition (VSNi 2015) was used for data analysis. 

 

RESULTS 
 

Maize dry matter yield and biomass-attributing characters in milking stage considering 

varieties of maize 

Among the studied 11 maize varieties biomass-attributing characters, plant height and leaf 

area showed highly significant variation (p<0.001), with African Tall attaining the tallest 

height of 246 cm followed closely by J1006 of height 240.60cm and the shortest height was 

that of Rampur Composite with of 161.80 cm (Table 1). The highest leaf area was of 

519.90cm2 observed in African Tall and the lowest was that of Rampur Composite of 

262.10cm2. African Tall and J1006 were found promising (p<0.001) with the highest dry 

matter yield of 20.71 and 20.67 t/ha correspondingly and lowest yield was of Arun-2 with dry 

matter of 12.04 t/ha. 

 
Table 1. Morphology and production performance of maize in milking stage at NBRP, Tarahara in FY 2025. 

Maize varieties Plant height 

(cm) 

Leaf 

number/plant 

Leaf area 

(cm2) 

Stem 

Diameter 

(cm) 

Fodder dry 

matter yield 

(t/ha) 

Arun-2 199.60b 10.85 405.60ab 7.87 12.04f 

Arun-4 175.40bc 10.65 411.10ab 91.75 14.34ef 

Rampur Hybrid-10 182.60bc 11.50 326.50bc 7.97 17.87abcd 

Rampur Hybrid-12 199.60b 10.85 275.50c 7.45 17.04bcde 

Rampur Hybrid-14 180.10bc 11.60 434.20bcd 8.4 15.41de 

Rampur Hybrid-16 177.70bc 10.95 465.00cd 8.30 15.93cde 

Poshilo Makai-1 201.80b 10.85 460.00ab 9.05 18.58abc 

Rampur Composite 161.80c 11.40 262.10c 7.97 19.15ab 

African Tall 246.0a 10.00 519.90a 8.4 20.71a 

J1006 240.60ab 10.30 477.60ab 8.32 20.67a 

Collection-1 238.60a 10.05 465.60ab 9.02 19.54ab 

SEM 10.16 0.37 24.70 0.31 0.93 

p-value *** NS *** NS *** 

LSD 0.05 19.36 1.08 30 0.90 2.7 

CV, % 4.20 6.90 19.80 2.8 10.8 

Note: Means with letter NS= Not Significant, *** = Significant at 0.001 percent level, SEM=Standard Error of 

Mean, LSD=Least Significance Difference, CV=Coefficient of Variation, superscript value with same letter = 

not significantly different from each other, superscript value with different letter = significantly different from 

each other. 

 

Nutrient composition and polyphenolic compounds of maize varieties in milking stage 

The nutrient composition and polyphenolic compounds were analysed at the milking stage in 

which CP, NDF, ADF and ADL exhibited highly significant variation (p<0.001). African 

Tall and Rampur Composite had highest CP content 10.69% and 10.68% respectively and 
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lowest was that of Arun-2 (8.80%) (Table 2). The NDF was observed highest in Rampur 

Hybrid-16 (72.33%) while ADF and ADL were highest in Arun-2 with of 44.02% and 

11.79% respectively and the lowest NDF, ADF and ADL were found in African Tall with of 

56.31%, 32.58% and 6.04% respectively. The energy content was higher (p<0.05) in Rampur 

Composite (3337 Kcal/kg) which was similar to J1006 (3333 Kcal/kg) maize variety, and 

lower in Arun-4 (3140 Kcal/kg). 

 
Table 2. Nutrient composition and polyphenolic (%) of maize varieties in dough stage at NBRP, Tarahara in FY 

2025. 

Maize varieties CP NDF ADF ADL Energy 
(Kcal/kg) 

Arun-2 8.80c 71.29ab 44.02a 11.79a 3161b 

Arun-4 8.99c 71.51ab 42.83ab 11.32a 3140b 

Rampur Hybrid-10 9.67abc 70.79ab 36.40e 7.66cde 3158b 

Rampur Hybrid-12 9.52bc 70.90ab 40.16bcd 10.32ab 3169b 

Rampur Hybrid-14 8.98c 70.69ab 40.92abc 9.29bc 3161b 

Rampur Hybrid-16 9.34c 72.33a 41.45abc 8.51c 3141b 

Poshilo Makai-1 9.66abc 69.36ab 40.74abc 8.50c 3256ab 

Rampur Composite 10.68a 67.64b 42.65ab 8.26cd 3337a 

African Tall 10.69a 56.31d 32.48f 6.04e 3148b 

J1006 9.63abc 61.47c 36.92de 6.05e 3333a 

Collection-1 10.62ab 61.79c 38.48f 6.66de 3181b 

SEM 0.34 1.78 1.66 0.55 39.70 

p-value *** *** *** *** * 

LSD 0.05 0.99 3.65 3.39 1.61 11.46 

CV, % 2.6 3.7 5.9 1.5 2.5 

Note: Means with letter NS= Not Significant, * = Significant at 0.05 percent level,*** = Significant at 0.001 

percent level, SEM=Standard Error of Mean, LSD=Least Significance Difference, CV=Coefficient of Variation, 
superscript value with same letter = not significantly different from each other, superscript value with different 

letter = significantly different from each other. 

 

Production potential, nutrient composition and polyphenolics of maize silage 

The production performance of maize silage varied significantly (p<0.001), where Rampur 

Composite was found to be likely considering dry matter yield (15.30 t/ha) and had 

statistically similar dry matter of J1006 (14.88t/ha) and African Tall (14.79t/ha). The lowest 

dry biomass was that of Arun-2 (9.24 t/ha). Besides, the nutrient composition and 

polyphenolics of silage maize were analysed at the milking stage, in which CP, NDF, ADF, 

ADL, energy and pH varied significantly (p<0.001). African Tall had the highest CP (8.91%) 

which was statistically similar to J1006 (8.48%) and Collection-1 (8.57%) (Table 3).  

 

The energy content was highest of Rampur Composite (3484 kcal/kg) which was similar to J-

1006 (3462 kcal/kg). Similarly, pH was highest of Rampur Composite (4.15%) and the lowest 

CP and pH was of Arun-2 6.20% and 3.82% respectively. The lowest energy was observed in 

Arun-2 (3270 kcal/kg). Rampur Hybrid-16 had the highest NDF and ADF 68.22% and 

40.81% respectively. ADL content was more of Arun-4 (9.76%) which was close to Arun-2 

(9.75%). The lowest NDF, ADF and ADL content was of African Tall 54.32%, 30.39% and 

5.77% respectively. 
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Table 3. Production potential, nutrient composition and polyphenolics of maize silage at NBRP, Tarahara in FY 

2025. 

Maize Silage Varieties  DM 

(t/ha) 

CP (%) NDF 

(%) 

ADF 

(%) 

ADL 

(%) 

Energy 

(kcal/kg) 

pH 

Arun-2 9.24d 6.20e 68.77a 40.34a 9.75a 3270bc 3.82f 

Arun-4 10.02cd 6.88de 66.85ab 40.11a 9.76a 3209c 3.84f 

Rampur Hybrid-10 11.87bc 7.31bcd 68.35ab 34.50c 6.192de 3268bc 4.14a 

Rampur Hybrid-12 11.67bc 7.01cde 67.20ab 38.64ab 8.87ab 3263bc 4.04bc 

Rampur Hybrid-14 10.70cd 7.25cd 68.20ab 38.82ab 8.007bc 3269bc 3.99cd 

Rampur Hybrid-16 10.57cd 7.13cde 68.22a 40.81a 7.88bc 3259bc 3.95de 

Poshilo Makai-1 11.79bc 8.02ab 66.36ab 39.30ab 6.90cde 3370ab 3.96de 

Rampur Composite 15.30a 8.29ab 65.31b 39.74a 7.17cd 3484a 4.15a 

African Tall 14.79a 8.91a 54.32d 30.39d 5.77e 3282bc 4.11ab 

J1006 14.88a 8.48a 60.24c 34.94c 5.82e 3462a 3.89ef 

Collection-1 13.29ab 8.57a 59.89c 36.47bc 6.32de 3282bc 3.94de 

SEM 1.05 0.45 1.38 1.42 0.58 43.60 0.03 

p-value *** *** *** *** *** *** *** 

LSD 0.05 2.14 0.93 2.83 2.90 1.18 126 0.07 

CV, % 3.2 1.2 3.0 2.5 2.1 87.2 1.3 

Note: Means with letter NS= Not Significant, *** = Significant at 0.001 percent level, SEM=Standard Error of 

Mean, LSD=Least Significance Difference, CV=Coefficient of Variation, superscript value with same letter = 
not significantly different from each other, superscript value with different letter = significantly different from 

each other. 

 

Physical properties of maize silage 

The physical properties of maize silage were given in Table 4. 

 
Table 4. Physical properties of maize silage at NBRP, Tarahara in FY 2025. 

Maize Silage Colour  Taste  Aroma  

Arun-2 8.00ab 8.25a 7.50abcd 

Arun-4 8.50a 7.50ab 8.00abc 

Rampur Hybrid-10 7.75ab 7.50ab 8.00abc 

Rampur Hybrid-12 7.50ab 7.50ab 7.75abcd 

Rampur Hybrid-14 8.50a 7.50ab 8.25ab 

Rampur Hybrid-16 7.50ab 8.25a 8.25ab 

Poshilo Makai-1 7.50ab 7.50ab 8.00abc 

Rampur Composite 7.75ab 7.50ab 7.25bcd 

African Tall 7.00b 7.50ab 7.00cd 

J1006 8.25a 7.75ab 8.50a 

Collection-1 7.50ab 7.50ab 7.75abcd 

SEM 0.44 0.44 0.47 

p-value * ** ** 

LSD 0.05 0.91 0.90 0.96 

CV, % 1.10 1.20 1.1 

Note: 1 = Dislike extremely, 2 = Dislike, 3 = Dislike moderately, 4 = Dislike slightly, 5 = Neither like or dislike, 

6 = Like slightly, 7= Like, 8 = Like very much, 9 = Like extremely for Colour, Taste & Aroma. Means with 

letter * = Significant at 0.05 percent level, ** = Significant at 0.01 percent level, SEM=Standard Error of Mean, 

LSD=Least Significance Difference, CV=Coefficient of Variation, superscript value with same letter = not 

significantly different from each other, superscript value with different letter = significantly different from each 

other. 

 

The physical properties of silage, colour (<0.05), taste, and aroma (<0.01) varied 

significantly, where Arun-4, Rampur Hybrid-14 and J1006 had preferred colour of yellowish 

green scored 8.50 (Table 4). The mildly acidic taste was of J1006 (8.50 score), and Rampur 
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Hybrid-16 (8.25 score) and Arun-2 (8.25 score) had mildly acidic and fruity aroma. The 

moderate colour, taste and aroma were of African Tall scoring 7, 7.50  and 7  respectively. 

 

Correlation among morphological attributes and biomass productivity 

Correlation analysis revealed significant associations among key morphological and biomass-

related traits (Table 5). Plant height was strongly and positively correlated with leaf length 

(r = 0.771, P < 0.01) and moderately correlated with leaf area (r = 0.548, P < 0.05), whereas 

leaf length showed a strong association with stem diameter (r = 0.849, P < 0.01). Leaf 

breadth was positively correlated with leaf area and stem diameter (r = 0.508 and 0.481, 

respectively; P < 0.05), indicating coordinated development of vegetative structures. 

Biomass-related traits exhibited particularly strong interrelationships. Green matter yield 

measures were perfectly correlated (r = 1.000, P < 0.01), while dry matter percentage was 

strongly associated with dry matter yield (r = 0.815, P < 0.01). Dry matter yield also showed 

strong positive correlations with Dmonekg (r = 0.708, P < 0.01) and DMts (r = 0.818, P < 

0.01), with the strongest relationship observed between Dmonekg and DMts (r = 0.901, P < 

0.01). Overall, the results demonstrate strong coordination among morphological attributes 

and biomass productivity, highlighting the potential of selected plant growth traits as 

indicators of dry matter accumulation and yield. 

 
Table 5. Correlation among morphological attributes and biomass productivity of maize. 

 LL LB LA 

Stem 

Diameter GMKG GMmt DMg DMp DMt Dmonekg DMts 

PH .771** -0.221 .548* 0.188 0.158 0.158 -0.213 0.376 0.378 .494* 0.423 

LL  -0.021 .849** 0.321 0.087 0.087 -0.319 0.153 0.164 0.237 0.2 

LB   .508* .481* -0.235 -0.235 0.029 -0.087 -0.19 -0.313 -0.333 

LA    .523* -0.051 -0.051 -0.259 0.104 0.057 0.06 0.013 
Stem 

Diameter    0.013 0.013 -0.101 -0.008 0.006 -0.124 -0.092  

GMKG      1.000** 0.168 0.03 .601** 0.287 .670** 

GMmt       0.168 0.03 .601** 0.287 .670** 

DMg        0.223 0.278 0.031 0.106 

DMp         .815** .676** .535* 

DMt         1 .708** .818** 

Dmonekg           .901** 

 

Note:PH= Plant height, LL= Leaf length, LB=Leaf Breadth, LA=Leaf Area, Means with letter * = Significant at 0.05 percent 

level, ** = Significant at 0.01 percent level, SEM=Standard Error of Mean, LSD=Least Significance Difference, 
CV=Coefficient of Variation 

 

Correlation among silage physical properties 

Correlation analysis showed that pH was negatively correlated with colour (r = −0.353, P < 

0.05), taste (r = −0.350, P < 0.05), and aroma (r = −0.356, P < 0.05), indicating a negative 

association between lower pH and improved silage sensory quality (Table 6). Among sensory 

attributes, colour was strongly correlated with aroma (r = 0.541, P < 0.01), whereas its 

relationship with taste was non-significant (r = 0.268, P > 0.05). Taste and aroma were 

moderately correlated (r = 0.339, P < 0.05). These findings suggest that aroma and pH may 

provide more reliable indicators of fermentation quality than colour alone. 

 
 



256 

 

Table 6. Correlation between the pH and silage colour and taste.  

 Taste Aroma pH 

Colour 0.268 .541** -.353* 

Taste  .339* -.350* 

Aroma   -.356* 

Note: Means with letter * = Significant at 0.05 percent level, ** = Significant at 0.01 percent level, 

SEM=Standard Error of Mean, LSD=Least Significance Difference, CV=Coefficient of Variation 

 

DISCUSSION 
 

Maize varietal response in milking stage for higher herbage mass production 

The maize should be harvested when the dry matter content is ranged from 30-38% to 

achieve higher yield and maize’s best quality in which the plants have reached a good starch 

content and fibre digestibility (Kung 2008). Delay in harvesting may cause root lodging that 

reduces biomass production from 25 to 40 per cent before 15 days of silking (So et al 2013). 

In this study, maize was harvested in milking stage with dry matter content from 30-35% and 

dry biomass yield of 12 to 20%. The dry matter yield of African Tall (20.71 t/ha) and J-1006 

(20.67 t/ha) is lower than the study of (Chaudhary et al 2012) as the authors had recorded dry 

matter production of African tall and J-1006 as 22.24 t/ha and 24.28 t/ha respectively at the 

milking stage. Andrade et al (1993) and Sangoi et al (2002) reported that plant height 

significantly impacted on the biomass production. These findings are related to this study that 

African Tall had the highest plant height among other fodder maize varieties at the milking 

stage and had the highest biomass production. Physiological development and agronomic 

processes of crops are affected by leaf area (Gao et al 2012 and Pandey and Singh 2011). 

Leaf area is a crucial physiological trait which is used to indicate the performance of a plant 

canopy for growth and production (Roth and Heinrichs 2018). This might be the reason that 

in our study African Tall having more leaf area has more dry herbage production than other 

tested varieties. 

 

Status of major nutrient composition and polyphenolics of maize varieties in dough 

stage 

The optimum fodder maize harvesting time is in the milk stage (60 to 70 days) after sowing 

where energy, CP and NDF levels are higher in this stage (Ayub et al 2023). The protein 

content decreases with the advancing maturity of the plant (Wattiaux, 1994). The overall CP 

content of maize varieties lies in the range of 5 to 12% as reported by (Feedipedia, 2016) 

which is in line with this study which ranged from 8 to 10%. More than 35 per cent of NDF is 

required to improve fat content in the milk (Beauchemin, 1996). However, Varga (2023) 

recommended a minimum of 28 per cent in dairy diets. Beauchemin (1996) further reported 

that increased NDF concentration of the diet linearly increases fat content of milk ranging 

from 2.68 to 3.30 per cent. Both dietary NDF intake and energy intake must be maximised to 

increase milk yield and milk fat content. In this study, NDF was found twice more than the 

required amount which could be beneficial for the quality milk production. The energy 

concentration of fodder is determined by the ADF content (Beauchemin 1996). As the plants 

mature ADF content increases linearly ranging from 29 to more than 45 per cent (Anderson, 

2021). Increasing ADF intakes does not affect the milk production but increases milk fat 

concentration linearly. Higher ADF content facilitates longer chewing and rumination time 

which helps in the digestibility of the feed stuffs (Santini et al 2003). Upreti and Shrestha, 

2006 documented that feed with 36 to 45 per cent ADF as medium level which is close to the 

experimental results ranging from 32- 44 % ADF. Lignin is found in cell walls which binds 

the cell protein along with cellulose and further reduces its availability to microbes 
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(Holtzapple 2003). It makes difficulty in fibre digestion difficult as it obstructs the enzyme 

access to the digestible fibre fraction, cellulose, and hemicellulose. Lignin levels increase as 

the plant matures, which reduces digestibility and deteriorates forage quality (Holtzapple, 

2003 and Casli 2016). Normally maize contains 12 to 20 per cent lignin (Wozniak et al 2021) 

but in this study lignin content ranged from 6 to 11 per cent. Several authors reported that 

there is inverse correlation between lignin concentration, DM and NDF digestibility (Barsila 

2023, Smith 2016). ADL content of more than 20% declines fodder quality (Upreti and 

Shrestha 2006). 

 

Production potential, nutrient composition and polyphenolics of maize silage 

Maize silage is used extensively for lactating dairy cows that require high-energy feed for 

maximum milk production (Marsalis et al 2010, Irlbeck et al 1993). Desirable forage 

characteristics include high dry matter yield, high protein concentration, high energy 

concentration, high intake potential, and optimum dry matter concentration at harvest for 

acceptable forage fermentation (Carter et al 1991). Late maturing varieties produce 

significantly higher dry matter yield than early maturing varieties (Graybill et al 1991) which 

is true with this study that late variety J1006 (14.88 t/ha) and African Tall (14.79 t/ha) 

produced more dry matter than early variety Arun-2 (9.24 t/ha) and Arun-4 (10.20 t/ha).The 

decrease in the content of CP and NDF in silage compared to forage in this study is similar 

with the result obtained by Phiri et al 2007. The variability in CP content of silage could be 

due to genetic composition, maturity stages and silage preservation process. The energy 

content of maize silage reported by Khan et al 2024 was in the range of 2340-2470 kcal/kg 

which was less than of this study (3209-3484 kcal/kg). The pH values obtained in this study 

(3.8 - 4.15) were within the recommended range of 3.7 - 4.2 stated by Karsten et al 2003. The 

higher ADF content in maize silage Arun-2 (40.34%) and Arun-4 (40.11%) might be due to 

the non-solubilization of cell wall components which are less digestible (Nazli et al 2018). 

 

Physical characteristics of maize silage 

The quality of silage depends on the stage at which the fodder is harvested. Maize is best 

suited to be ensiled when the maize is in the milking stage which is usually found in 60–70 

days after sowing in the tropical region. The dry matter content of the whole plant should be 

around 25–30 % Chaudhary et al (2014). The end products of silage fermentation are often 

monitored to assess silage quality. Karsten et al (2003) and Kung et al (2018) stated that the 

good fermented maize silage should be leafy, soft to touch, yellowish-brown, mildly pleasant, 

and have a slightly acidic smell. In addition, the silage must be high in CP and metabolizable 

energy (ME) contents which was in line with this study. The slightly acidic aroma of the 

studied silage could be due to the production of organic acids primarily lactic acid, due to the 

fermentation process. 

 

CONCLUSIONS 

 

The findings suggested that selecting appropriate maize varieties can substantially improve 

both fodder availability and silage quality, thereby enhancing livestock productivity and 

reducing seasonal feed shortages. This study showed that among the eleven varieties of maize 

tested, African Tall, J006 and Rampur Composite were found best as a fodder and silage in 

the eastern terai region of Nepal. However, multi-location and multi-season research trials, 

including animal feeding trials and economic evaluation should be conducted to confirm 

suitability and adaptation of the selected maize varieties before making wide 

recommendations. This study provides valuable information for farmers, and researchers in 

choosing maize varieties best suited for fodder and silage production.  
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