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ABSTRACT 

EFFECT OF SUBSEQUENT CUTTINGS ON NUTRITIONAL QUALITY OF 
SOME FODDER GRASSES 

by 

Samadhan Vasantrao Khatkale 

A candidate for the degree 

of 

MASTER OF SCIENCE {AGRICULTURE) 

2002 

Research Guide : Dr. U.D. Chavan 

Department : Biochemistry 

The present investigations were undertaken to evaluate 

the nutritional quality of four cultivars of fodder grasses at different 

cutting stages in relation to dry matter, crude fibre, crude protein 

carbohydrate, sugars, ash, minerals, cell wall constituents, in vitro dry 

matter digestibility, phenolics and oxalates. The four fodder grasses at 

different cutting stages were analysed and the data obtained was 

computed for statistical analysis in a Randomised Block Design (RBD). 

The dry matter content ranged from 56.07 to 61.44 per 

cent. It was the highest in Cenchrus grass while lowest in Bajra x 

Napier hybrid grass. The crude fibre content ranged from 24.47 in 

Stylo to 32.19 in Guinea grass. The crude protein content raged from 

4.98 to 17.01 per cent the lowest being in Cenchrus grass and the 
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highest in Stylo grass Dry matter and crude fibre in fodder grasses 

increased with increasing cutting interval, while crude protein content 

decreases. 

The total sugar content ranged from 61.02 to 73.07 mg/100 

g It was highest in Stylo grass and lowest in Guinea grass. The ash 

content ranged from 6.14 to 14.76 per cent. The minerals like calcium, 

potassium and phosphorus content of fodder grasses varied from 0.41 to 

0.83, 2.20 to 2.80, 0.25 to 0.35 per cent, respectively while iron content 

ranged from 71.88 to 103.33 mg/100 g. The cell wall constituents like 

cellulose, hemicellulose, neutral detergent fibre, acid detergent fibre, 

lignin and silica ranged from 24.89 to 27.48, 34.46 to 38.65, 67.80 to 

71.16, 30.62 to 36.24, 6.18 to 7.99 and 1.27 to 2.61 per cent, 

respectively. The in vitro dry matter digestibility ranged from 41.80 in 

Bajra x Napier hybrid grass to 61.46 in Guinea grass. In vitro dry matter 

digestibility decreased with increasing cutting interval. The content total 

phenolics ranged from 17.25 to 65.18 mg/100 g. The oxalate content 

varied from 1.90 per cent in Bajra x Napier hybrid grass to 2.43 per cent 

m Cenchrus grass. 

Among the four fodder grasses at their different cutting 

stages, the first cutting of Bajra x Napier hybrid grass, third cutting of 

Guinea grass, second cutting of Cenchrus and stylo grass appeared 

suitable for providing higher nutrienfcfor animal feeding. 

Pages 1 to 81 
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1. INTRODUCTION 

India is predominantly an agricultural country, 

contributing about 2.14 per cent of the world's geographical area. 

Livestock production is an integral part of Indian agriculture India 

has the largest cattle production in the world, i.e. about l/5th of the 

world. The share of livestock production in agricultural income is 

increasing which is about 26 per cent (Singhal, 1999). 

India has merely 8.3 m ha (4.4%) cropped area under 

fodder crops and there is hardly any scope for its future expansion 

because of the existing pressure on agricultural land for food and 

cash crops. However, problem of malnutrition is more serious due to 

large number of surplus unproductive livestock population coupled 

with inadequate feeds and fodder supply. Among the several factors 

involved in livestock production, feeding management is the most 

important one because feed alone accounts for 70 per cent cost of 

total livestock production Therefore, any improvement brought by 

feeding alone can lead to significant improvement in efficiency of 

livestock production (Chatterjee 1986). Livestock has been considered 

as an economic resource providing food, work and other products 

useful to humans. 

To meet the requirement of growing human population, it 

is necessary to increase the production of milk, meat and other 

animal products. One of the ways by which this can be achieved is 

to increase the nutritive fodder production on a large scale. 
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The energy requirement of animals for maintenance, 

growth, fattening, gestation and lactation are of economic 

importance. The accuracy with which animal performance is 

predicted depends upon the knowledge of energy requirement and 

nutritive value of feed consumed. Hence we need to analyse the 

fodder grasses for their nutritive value by which we are able to 

formulate high nutritive value, energetic and low cost feed. The 

digestibility of feeds is related to their chemical composition. In a 

statistical study of digestibility data, Schneider and Lucas (1950) 

found that 25 to 40 per cent variance in digestibility between 

samples of a given feed is associated with proximate composition. 

At present more emphasis is given on the breeding 

programme of the fodder grasses, keeping the nutritive aspect aside. 

By analysing the fodder grasses we can determine their total 

digestibility, energy supply and other nutrients required for the 

animals. This analytical aspect is also helpful in breeding programme 

of fodder grasses to formulate high nutritive varieties. The high 

yielding varieties of fodder crop with high nutritive value can help to 

boost up animal production. This nutritive fodder can be fed to 

animals to reduce cost of feeding to the milch animal. 

Forage crops play an important role in the general 

agricultural development inclusive of resource conservation, 

maintenance of soil fertility, conservation of soil and keeping the 

environmental balance A chronic quantitative and qualitative 

deficiency in scientific feeding of livestock when prevails, the genetic 

exploitation of farm animals is meaningless. 
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Deficiency of any mineral element in animal diet will 

cause other more severe systematic adverse effect before the 

digestibility is influenced. Knowing the proximate composition, we 

can justify the feeds having similar nutritional properties in 

formulating substitutions. As we know that two feeding stuffs are not 

similar in their chemical composition and physical characteristics, in 

practical, substitutions of one feeding stuff is made with the other 

depending upon the market price and availability in that region. 

A large number of allelocemicals such as non-protein 

ammo acids, cyanogens, glucosinolates, phenolic compounds, oxalic 

acid and alkaloids are reported from various species of fodder grasses. 

Their ecological significance for the fodder plants as protective agents 

against herbivorous animals and microbes was also discussed by 

Parihar etal (1996). 

Analysing the fodder grasses, we can determine 

antinutritional factors which may be harmful to the animals and may 

affect the keeping quality of feed and fodder. The utility of fodder 

grasses as a source of nutrients depends upon their green fodder 

yield, chemical composition and their nutritive value. 

In India, the proximate analysis of fodder and feeds was 

started during the early twenties at Pusa. This work was continued 

m the Animal Nutrition Division, Indian Veterinary Research Institute 

(IVRI), Izatnagar (1939), National Dairy Research Institute (NDRI), 

Karnal (1956), Regional station at Bangalore, Anand, Mumbai, 

Palampur and University Departments of Animal Nutrition. The work 

upto 1948 on chemical composition was reviewed by Sen (1957) in 
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the monogram entitled Animal Research in India and from 1929 to 

1954 by Kehar (Anonymous, 1962) in the book entitled Research in 

Animal Husbandary. 

A forage research scheme was started at Mahatma Phule 

Krishi Vidyapeeth, Rahuri in April, 1969. Under this scheme several 

new strains of fodder grasses are developed for higher yield. 

However their chemical composition and nutritive value at different 

cutting stages are not determined. Therefore, the present research 

work on four type of fodder grasses viz., Bajra x Napier hybrid 

(cv RBN-9), Guinea (cv. PGG-9), Chenchrus (cv. CAZRI-75) and Stylo 

(cv. Stylo hamata) at different cutting stages was undertaken. These 

fodder grasses grown at Forage Research Scheme, Mahatma Phule 

Krishi Vidyapeeth, Rahuri were selected for determining their 

chemical composition and nutritive value. 

For the present research work the objectives were as 

follows: 

1 To study the changes in nutritional composition of some fodder 

grasses during subsequent cutting stages. 

2 To find out the appropriate cutting stage of the given;; 

grass species for maximum nutrient availability. 
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2. REVIEW OF LITERATURE 

The quality of forages in ruminant ration is a major factor 

in determining the amount and type of supplementary feed. 

However, quality of forage has not been given adequate attention in 

regular practice as compared to quantity. Regulation of quality is 

rather difficult since it is influenced by plant species, stage of 

maturity and season. It is usually measured by chemical composition, 

palatability and digestibility. A number of experiments have been 

carried out to study the chemical composition and nutritive value at 

different stages of the various fodder grasses. 

The results from these type of studies indicated that the 

chemical composition and nutritive value of fodder grasses changed 

according to the stage of growth. Further, it also differed as per crop 

species and season. 

In this chapter an attempt has been made to review some of the 

previous, important and related references available on this topic. 

2.1 Chemical composition 

2.1.1 Dry matter 

For assessment of feed and fodder quality externally, dry 

matter is one of the important factor. Higher dry matter is a positive 

aspect for higher fodder feed yield. 

a. Bajra x Napier hybrid grass 

Katoch ef al (1987) evaluated fourteen genetically diverse 

Napier-Bajra hybrids obtained from Jhansi, Ludhiana and Coimbatore 
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These hybrids were evaluated along with NB-21 and checked for 

fodder yield and quality components from 1982 to 1985 grown m the 

forest prone rainfed Shivahk ranges of Himachal Pradesh IGFRI-7, 

IGFRI-10 and PBN-24 yielded 38, 16 and 38 per cent dry matter, 

respectively. 

b. Guinea grass 

Ranjan (1977) reported that Guinea grass contained 

25.93 per cent dry matter. Patel et al. (1992) conducted field 

experiments at Forage Research Farm, Anand during 1987-88 to 

1989-90 and showed that Guinea grass produced significantly higher 

green forage and dry matter yields than Cenchius ciliaris. 

c. Chenchrus grass 

Singh et al (1974) found the dry matter content of 'rabi' 

and 'khanf forages as 11.40 to 23.60 and 13.05 to 28.80 per cent. 

Das and Bhatia (1978) examined the performance of two exotic and 

three indigenous strains of Cenchius ciliaris (Linn) for different 

characters like fodder yield, leaf and stem weight and protein 

content, for four years. The significant forage yield was observed 

only after two successive years. On the basis of mean values of four 

years for dry matter yield/ha and protein content, the strain 357 was 

found to be the best. 

d. Stylo grass 

Gupta and Pradhan (1975) reported that the average dry matter 

content of legume and non-legume forages was 20.48 and 25.28 per 

cent respectively. Rai and Paul (1986) found that the forage yield 

increased with increasing intervals of cutting from 30 to 120 days. 
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Maximum green fodder yield (79.13 q/ha) was obtained at 120 days 

cutting interval followed by 90 days (78.21 q/ha). 

2.1.2 Crude fibre 

The crude fibre content is an important component in a 

forage grass from nutritional point of view. Nutritionally it is useful 

for normal functioning of digestive tract, food digestion and excretion. 

It also contributes to the total dry weight of fodder grasses. 

a. Bajra x Napier hybrid grass 

Panda et al (1967) studied the nutritive value of hybrid 

napier grass at pre flowering stage and reported that it contained 

22.50 per cent crude fibre. 

b. Guinea grass 

Pathak and Kamara (1989) showed that crude fibre 

content of Guinea grass was 31.8 per cent during the first cut, 37.6 

per cent at second cut, 37.7 per cent at third cut and 41.7 per cent a 

fourth cut. However, Sanjiv kumar and Garg (1995) reported 34.90 

per cent crude fibre in Guinea grass. These scientists also reported 

that Guinea grass contained 29.80 per cent crude fibre. 

c. Cenchrus grass 

Narayanan and Dabadghao (1972) examined the chemical 

composition of Cenchrus grass. After analysing the samples on a dry 

weight basis, they contained 27.2 to 34.4 per cent crude fibre. 

d. Stylo grass 

Gupta ef al. (1974) studied chemical composition and 

nutritive value of Stylosanthes guganensus. They found that Stylo 
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grass contained 32.99 per cent crude fibre. Pathak and Kamara 

(1989) also showed that it contained 26.8 per cent crude fibre. 

2.1.3 Crude protein 

The crude protein content of fodder grasses is an 

important parameter to evaluate their nutritive value. 

a. Bajra x Napier hybrid grass 

Gupta (1969) crossed promising lines of Pennisetum 

typhoides with Pennisetum purpureum to develop high yielding 

hybrids with superior nutritional quality. Out of the twenty one 

hybrids, 19 were high yielding with over 10 per cent protein. 

Barevadia et al. (1976) analysed ten Napier-Bajra hybrids for their 

comparative performance and reported that the crude protein content 

of ten hybrid ranged from 9.3 to 10.1 per cent. Fernandes (1985) 

studied eleven hybrid Napier varieties in kharif season and found that 

the crude protein content was 9.77 per cent which was higher than 

summer and rabi seasons. 

Katoch et al. (1987) examined taken fourteen genetically 

diverse improved Napier-Bajra hybrids from different sources for 

studying their fodder yield and nutrient production potential for four 

years and they reported that the crude protein content of these 

hybrids ranged from 3.70 to 12.18 per cent. 

b. Guinea grass 

Ranjan and Pathak (1979) evaluated several strains of 

Guinea grass and found crude protein with maximum 14.4 per cent, 

minimum 4.7 per cent and an average of 7.7 per cent. While Singh et 

al. (1992) found that Guinea grass contains 7.16 per cent crude 
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protein. Sanjiv Kumar and Garg (1995) reported 7.56 per cent crude 

protein in same grass. 

c. Cenchms grass 

Satya Paul ef al. (1982) reported that crude protein 

content of Cenchrus grass changed according to stages of 

development. It contained crude protein 7.67 per cent during pre 

flowering, 4.69 per cent during flowering and 2.59 per cent during 

maturity for strain 358 and 7.47 per cent during flowering 6.87 per 

cent during maturity for palsana varieties of Cenchrus grass. Patel ef 

al. (1992) also reported similar results for crude protein content in 

Cenchrus grass. Mishra ef al. (1997) found that 3.70 per cent crude 

protein in Cenchrus grass. 

d. Stylo grass 

Gupta ef al. (1974) and Chaudhari (1977) found 16.92 

per cent crude protein in Stylo fodder grass. Pathak and Kamara 

(1989) analysed several cultivars of Stylo grass and they showed that 

stylo contained 18.1 per cent crude protein. 

2.1.4 Carbohydrate 

Bhatia ef al (1975) reported the quantitative studies on 

carbohydrate content of leaves, stems and grains of bajra, jowar and 

kangni. Sucrose, glucose and fructose were principle sugars at all 

stages. Water soluble carbohydrate were increased to maximum 

extent at flowering stage and decreased during maturation period. 

Cellulose contents were increased in early stage of growth of bajra 

and jowar. 
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Daniel ef al (1968) studied on economical appraisal of 

Guinea grass. They calculated carbohydrate content by difference 

method and found 44.35 per cent during pre flowering stage and 

38.70 per cent during flowering stage. 

2.2 Sugars 

Lohan ef al. (1983) reported sugar content of 10 strains of 

Lucerne. Total sugar content ranged from 3.14 to 4.30 per cent. 

Soluble sugars content was ranged from 1.49 to 2.48 per cent and 

reducing sugar from 0.89 to 2.15 per cent. Total soluble and 

reducing sugar pooled together were found to be significantly 

correlated with in-vitro dry matter digestibility of lucerne grass. 

2.3 Ash 

The total ash is an inorganic component of plant and 

constitutes major, minor and trace elements which are essential for 

the maintenance of normal health, production and reproduction of the 

animals. 

a. Bajra x Napier hybrid grass 

Panda et al. (1967) studied the nutritive value of hybrid 

napier grass at pre flowering stages and reported that it contained 

14.11 per cent total ash. Amritkar (1982) studied 10 varieties of 

bajra forage and reported that ash content was 9.11 per cent,while 

Fernandes (1985) studied eleven hybrid napier varieties and found 

that total ash content was 11.66 per cent in kharif season. 

b. Guinea grass 

Danial ef al. (1968) reported 12.27 per cent ash during 

flowering stage and 7.81 per cent ash during post flowering stage. 
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Ranjan and Pathak (1979) reported ash with a maximum of 16.1 per 

cent, a minimum of 11.4 per cent and an average of 13.9 per cent in 

Guinea grass. Pathak and Kamara (1989) showed that Guinea grass 

contained 11.4 per cent ash during early stage 12.2 per cent during 

flowering stage and 15.5 per cent during maturity stage. Sanjiv 

Kumar and Garg (1998) reported 7.55 per cent ash in Guinea grass 

c. Cenchrus grass 

Narayanan and Dabadghao (1972) studied chemical 

composition of Cenchrus grass and indicated that it contained 13.3 to 

18 1 per cent ash. 

d. Stylo grass 

Gupta et al. (1974) and Chaudhari (1977) reported 7.05 

per cent total ash in Stylo feeds. Pathak and Kamara (1989) showed 

12.5 per cent ash in stylo. Misra et al. (1997) studied nutritive value 

of Stylo grass and indicated that it contained 6.93 per cent total ash. 

2.4 Minerals 

In recent years, interest has been focused on the bio 

availability of minerals which is governed by factors like digestibility, 

chemical forms of minerals, dietary levels of other nutrients, presence 

of mineral chelates, particle size of food and food processing 

conditions (Reddy ef al, 1989). 

a. Bajra x Napier hybrid grass 

Panda ef al. (1967) studied the nutritive value of hybrid 

napier grass at the pre flowering stage and reported that it contained 

calcium 0.41 per cent and phosphorus 0.19 per cent. Amritkar 

(1982) studied 10 varieties of bajra and reported that it contain 0.60 
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per cent calcium and 0.19 per cent phosphorus. Fernandes (1985) 

studied eleven hybrid napier varieties and found 0.58 per cent 

calcium, 0.22 per cent phosphorus and 0.30 per cent magnesium. 

Balaraman (1995) studied nutritive value of Hybrid Napier grass and 

showed that 1.00 per cent calcium and 0.20 per cent phosphorus. 

b. Guinea grass 

Pathak and Kamara (1989) analysed Guinea grass for 

mineral content and showed that 0.39 per cent calcium, 0.21 per 

cent phosphorus, 0.23 per cent magnesium, 0.17 per cent sodium 

and 0.65 per cent potassium for early stage while 0.51 per cent 

calcium, 0.39 per cent phosphorus, 0.23 per cent magnesium, 0.48 

per cent sodium and 3.14 per cent potassium for pre flowering stage 

and 0.39 per cent calcium, 0.24 per cent phosphorus, 0.27 per cent 

magnesium, 0.32 per cent sodium and 1.20 per cent potassium for 

flowering stage. 

c. Cenchms grass 

Satya Paul ef al (1982) analysed Cenchrus grass for two 

strains viz., stram-358 and Palsana at different growth stages. They 

showed calcium 0.70 per cent during pre flowering, 0.43 per cent 

during flowering and 0.40 per cent during maturity stage for strain 

358, whereas 0.40 per cent during pre flowering, 0.43 per cent 

during flowering and 0.55 per cent during maturity for palsana 

variety. The potassium content was found to be 0.36, 0.20 and 0.23 

per cent during pre flowering, flowering and maturity stage 

respectively for strain-358 and 0.58, 0.17 and 0.19 per cent 

respectively for three stages for palsana variety. 
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Iron content of 120, 260 and 140 ppm for strain 358 and 

120, 147 and 140 ppm for palsana variety for three different stages 

of growth has also been reported. 

d. Stylo grass 

Pathak and Kamara (1989) reported 1.23 per cent calcium 

and 0.34 per cent phosphorus in Stylo grass. Gupta et al. (1974) 

studied chemical composition and nutritive value of Stylo grass and 

showed that it contained 1.09 per cent calcium and 0.26 per cent 

phosphorus. 

2.5 Cell wall constituents 

2.5.1 Cellulose 

Cellulose is a major component of fibrous part of fodder 

crop and is a major source of energy for the ruminants. 

Chaudharj et al. (1973) analysed some forage crops and 

stated that the cellulose content was in the range of 19.19 to 35.67 

per cent. Ahuja et al (1974) found 14.1 to 28.1 per cent cellulose in 

six different fodder crops, while Singh ef al. (1974) found 20.50 to 

32.40 per cent cellulose in some important grasses. Gupta and 

Pradhan (1975) observed that cellulose content of a legume and non-

legume ranged from 9.37 to 28.92 and 29.06 to 32.79 per cent 

respectively. Cellulose was the most abundant component in the cell 

wall and was slightly higher in non-legume fodder crops. Lohan et al. 

(1983) reported that the quantity of cellulose changed according to 

cutting stages in lucerne grass. The amount of cellulose was 20.55, 

19.46, 20.36, 20.98 per cent at first, second, third and fourth cut of 

Stylo grass respectively. 



14 

2.5.2 Hemicellulose 

Hemicelllose is also one of the important components, 

which is less digestible. 

Ahuja ef al. (1974) reported 18.10 to 30.00 per cent 

hemicellulose content in six different fodder crops. There was a 

decrease in digestibility with a simultaneous increase in 

hemicellulose content of fodder crops. Singh ef al. (1974) observed 

5.63 to 13.00 per cent hemicellulose in some important grasses. 

Chaudhari ef al (1973) analysed some forage crops and stated that 

the hemicellulose content was 10.48 to 43.57 per cent. Lohan ef al. 

(1983) analysed lucerne grass at four different cuttings and showed 

that the humicellulose content was 4.23, 5.40, 6.16, 6.22 per cent 

respectively. 

2.5.3 Neutral detergent fibre (NDF) 

Neutral detergent fibre is reported to be the best indicator 

of in-vitro dry matter digestibility. Ahuja ef al (1974) found that the 

NDF content of six different fodder crops ranged from 39.3 to 62.8 per 

cent. Singh ef al. (1974) examined rabi forages for cell wall 

constituents. The values of NDF were 41.20 per cent for barseem and 

59.80 per cent for oat. According to Gupta and Pradhan (1975), NDF 

content of leguminous crop was 47.93 per cent and that of non-

leguminous fodder as 62.48 per cent. 

Satya Paul ef al (1982) analysed strain 358 and palsana 

at different cuttings. The strain 358 shows NDF content 71.10, 

72.60, 73.07 per cent and palsana, 61.13, 75.26 and 66.90 per cent 

for pre flowering, flowering and maturity stages respectively in both 
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strains. Misra et al. (1997) analysed Stylo straw for different nutrient 

and reported 49.27 per cent NDF in Stylo grass. 

2.5.4 Acid detergent fibre (ADF) 

The level of acid detergent fibre (ADF) in feeds and fodder 

determines their nutritive value. It includes the cellulose, lignin and 

silica. These components affectc- digestibility of feeds and forages. 

Ahuja ef al (1974) reported that the ADF content of six 

different fodder crops ranged from 24.1 to 41.6 per cent. Gupta and 

Pradhan (1975) observed that the ADF content of leguminous and 

non-leguminous feed was 39.10 and 39.33 per cent respectively. 

Rakkiyappan and Krishnamoorthy (1981) evaluated guinea grass for 

nutritional quality at different stages. They reported that ADF was 

increased withjaclvancement of crop growth. Satyapaul ef al. (1982) 

analysed two strains of Cenchrus grass strain-358 and Palsana at 

three different growth stages. ADF content of these two strains was 

36.33, 39.27, 40.80 per cent and 36.13, 43.93, 36.33 per cent at pre 

flowering, flowering and maturity stages respectively. 

Lohan ef al. (1983) showed that ADF content of Lucerne 

grass changed, at different cuttings i.e. 32.53, 32.04, 30.14 and 30.12 

per cent at first, second, third and fourth cutting respectively. Misra 

ef al. (1997) evaluated Stylo grass and showed that it contained 

46.48 per cent ADF. 

2.5.5 Lignin 

Lignin is the most complex components of feed and fodders 

which is in association of crude fibre. It is almost undigested by 

ruminants. Normally it affects the digestibility of feed and fodder. 
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Chaudhari ef al. (1973) found that the lignin content of 

forage grasses was 2.23 to 7.80 per cent. Ahuja ef al. (1974) stated 

that the lignin content of six different fodder crops was in the range 

of 2 4 to 8.8 per cent. There was negative correlation of digestibility 

with lignin content. According to Gupta and Pradhan (1975), the 

lignin content in leguminous and non-leguminous crops was 9 37 to 

11.60 and 5.40 to 8.40 per cent, respectively. Lohan ef al. (1983) 

showed that lignin content of lucerne grass changed according to 

different cutting stages as 9.39, 10.20, 8.19, 8.13, respectively at 

first, second, third and fourth cuttings. 

2.5.6 Silica 

Gupta and Pradhan (1975) reported that the silica content 

in legume and non-legume forages was 0.71 to 1.31 and 1.61 to 

2.53 per cent, respectively. They also observed that the silica content 

in legume was comparatively lower than in the non-legume forages. 

Satya Paul ef al. (1982) analysed two stains of Cenchrus grass-stram-

358 and Palsana at different growth stages. Silica content of strain-

358 was 1.71, 1.17 and 1.06 per cent while in palsana 4.47, 3.06 

and 2.67 per cent at pre flowering, flowering and maturity stages. 

According to Lohan ef al. (1983) silica content of Lucerne grass was 

1 41, 1 51, 1.49 and 1.05 per cent at four different cuttings. 

2.6 In-vitro dry matter digestibility (IVDMD) 

Estimation of dry matter digestibility is an important tool 

to evaluate nutritional quality of forage grasses. 

Chaudhari ef al (1973) observed that IVDMD of kharif 

forage crop ranged from 27.83 to 42.86 per cent. Singh ef al (1974) 
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recorded that IVDMD of grasses ranged from 39.80 to 55.90 per cent. 

Gupta and Pradhan (1975) found that the IVDMD of legumes and 

non-legumes forage crops was in range of 67.17 to 69.89 and 59.07 

to 67.72 per cent respectively. They further stated that the cell wall 

constituents were negatively correlated with IVDMD in both legume 

and non-legume forages. 

Natarajan ef al (1981) evaluated the digestibility of 

hybrid napier grass (NB-21) at different stages of maturity by 

adopting in-vitro fermentation technique. They observed that the dry 

matter digestibility gradually declined in the grass upto 45 days of 

age followed by marked decrease at maturity. Fernandes ef al. (1985) 

observed that IVDMD of hybrid napier grass was the highest (63.51 

%) in kharif and the lowest (60.80 %) in rabi season. 

2.7 Total phenolics 

Phenolic compounds are the allelochemicals as non-

nutntional chemicals produced by plants of one species and which 

affects the growth and health behaviour of another species. 

Parihar ef al. (1996) showed that large number of 

allelochemicals such as non-protein amino acids, cyanogenes, 

glucosinolates, phenolic compounds and alkaloids reported from 

various species of fodder grasses and evolved in plant-animal and 

plant-plant interactions have been reviewed. Their ecological 

significance for the forage plants as protective agents against 

herbivorous animals and microbes was also discussed. 
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2.8 Oxalates 

Oxalic acid has been found to interfere with the mineral 

metabolism, mainly with regard to calcium in different classes of 

livestock 

Des Raj and Mudgal (1968) reported that oxalic acid 

showed a decreasing trend from 3.44 at pre-flowering to 1.63 per 

cent at flowering stage of hybrid napier. Sehgal and Goswami (1971) 

analysed 22 bajra varieties for oxalic acid content and the range of 

oxalic acid was from 1.72 to 3.42 per cent in straws with a calcium to 

oxalic acid ratio of 0.12 to 0.22. Patel ef al (1970) compared hybrid 

napier, Guinea grass and green jowar in their chemical composition 

as a green fodder supplement. The results indicated that the hybrid 

napier was superior over green jowar in respect of protein, 

phosphorus and carotene content but hybrid napier was higher in 

oxalate content (3.04%) and may interfere in the absorption of 

calcium in animals digestive system. Guinea grass also contained 

1 85 per cent oxalate, while in jowar it was present in a negligible 

amount. Ahuja ef al. (1998) studied effect of season on oxalate 

content in Hybrid Napier and showed that oxalic acid ranged from 

2.21 to 3.92 percent. 
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3 . MATERIAL AND METHODS 

The present investigation entitled "Effect of subsequent 

cuttings on nutritional quality of some fodder grasses" was carried 

out at the Department of Biochemistry, Post Graduate Institute 

Mahatma Phule Krishi Vidyapeeth, Rahuri. 

3.1 Material 

3.1.1 Fodder grass sample 

The promising fodder grass varieties developed at Grass 

Breeding Scheme at Mahatma Phule Krishi Vidyapeeth, Rahuri were 

analysed to determine their chemical composition and nutritive value. 

One dose of basic fertilizer (40 : 30 : 20, NPK/ha) was given at the 

time of sowing. Four different grasses and their cuttings were taken 

for the analysis (Table 1). 

These grasses were cut at suitable cutting stage, brought 

to the laboratory, cut into small pieces, dried in hot air oven at 40-60 

°C temperature, powdered using multiplex plant grinder and then 

analysed for chemical composition and nutritive value. Each sample 

was analyzed atleast three or four times to get accurate results. 

3.1.2 Chemicals 

Most of the chemicals used in this investigation were of 

analytical grade (Merck, s.d. Fines, Qualigens, S.R.L. or Himedia 

companies). 
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Table 1. Various cultivars of fodder grasses and their different 

cutting stages 

Sr. 
No. 

Cultivar Variety Cutting interval 
(days) 

1. Bajra x Napier hybrid grass RBN-9 45,90, 135, 180 

2. Guinea grass PGG-9 45,90. 135, 180 

3. Cenchrus grass CAZRI-75 60, 150. 240 

4. Stylo grass Stylo hamata 90, 180, 270 
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3.2 Methods 

3.2.1 Dry matter 

Dry matter, crude oil, crude fibre, crude protein, ash, iron 

and carbohydrate content of various fodder grasses were estimated 

by the standard procedure of A.O.A.C. (1990). 

The total carbohydrate was estimated by using following 

formula. 

Total carbohydrate % = [100 - (Moisture + Lipids + Proteins + Ash)] 

3.2.6 Sugars 

3.2.6.1 Reducing sugar 

Reducing sugar was determined by /JJelson-Somogyi 

method (Nelson, 1994). 

1. Regent A 

Twenty five grams of sodium carbonate (unhydrous), 25 g 

sodium potassium tartarate, 20 g sodium^arbonate (NaHC03) and 200 

g sodium sulphate (unhydrous) were dissolved in distilled water and 

volume made to one litre. 

2. Regent B 

Fifteen grams of copper sulphate were dissolved in 100 

ml distilled water and 1 to 2 drops of concentrated sulphuric acid 

were added. 

3. Alkaline copper tartarate reagent 

It was prepared by mixing 25 parts of Reagent A and one 

part of Reagent B This reagent was prepared just before use. 
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4. Arsenomolybdate reagent 

Twenty five g of ammonium molybdate were dissolved in 

450 ml of distilled water To this, 21 ml concentrated sulphuric acid 

was added. Three g of sodium arsenate was dissolved separately in 

25 ml distilled water and added to above solution. The contents 

were mixed and incubated at 37 °C for 24 to 48 hours. 

5. Stock solution of D-glucose 

Hundred milligrams of D-glucose dissolved in distilled 

water and final volume made to 100 ml 

6. Working standard olution of D-glucose 

From stock solution 10 ml was pipetted out and final 

volume made to 100 ml (100 ug/ml). 

Procedure 

A. Preparation of standard curve 

Working a standard solution of D-glucose, 0, 0.1, 0.2, 

lml was pipetted in series of test tube in triplicate and volume 

made to 1 ml with distilled water. Then 1 ml of alkaline copper 

tartarate reagent was added in each test tube and kept in boiling 

water bath for 20 min. The tubes were cooled and 1 ml of 

arsenomolybdate reagent was added. Final volume made 10 ml with 

distilled water. Absorbance was measured on Spectronic-20 

spectrophotometer at 520 nm after proper mixing on vertex mixture 

and graph was plotted (Fig. 1). 
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B. Sample preparation 

To 0.5 g finely ground defatted sample in centrifuge tube, 

15 ml of 80 per cent ethanol (v/v) was added and kept in boiling 

water bath for 15 min. After cooling they were centrifuged at 8000 

rpm for 10 min. The extraction was repeated two more times and 

supernatant was collected in beaker. The supernatant was 

evaporated in boiling water bath at 80 °C so as to reduce the volume 

to 5-10 ml. 

The extract was diluted with distilled water and volume 

made to 50 ml. From this solution 1 ml extract was taken for colour 

development. Further procedure was the same as described for the 

calibration of a standard curve. Finally reducing sugars were 

calculated from standard curve of D-glucose. 

3.2.6.2 Total sugar 

In twenty five ml extract (prepared during reducing 

sugar), 5 ml diluted HCl (1:1, v/v) was added and kept for 24 hrs. for 

inversion. Then it was neutralized with 5 N sodium hydroxide and 

final volume made to 50 ml. 

The hydrolysed sugars were estimated as total sugars as 

described above. 

3.2.6.3 Non-reducing sugars 

The non-reducing sugar content was calculated as 

difference between total and reducing sugar 
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3.2.8 Minerals 

3.2.8.1 Calcium 

The calcium content in the finely ground sample of fodder 

grasses was determined by the method as described by Black ef al. 

(1965). 

Reagents 

1. Standard calcium solution (0.01 N) : Pure dried calcium 

carbonate 0.5 g was weighed and dissolved in 10 ml of 0.2 N 

HC1. The solution was boiled till C02 was completely driven off. 

Then it was cooled and volume was made to one litre 

accurately. 

2. Standard ethylene diamine tetra acetic acid (EDTA solution) -

Two grams of EDTA and 0.03 g of MgCl2, 6H20 was dissolved 

separately in distilled water, these solutions were mixed and 

volume was made to 1000 ml with distilled water 

3. Sodium hydroxide (10 °/o,w/v) : Sodium hydroxide 10 g 

dissolved in distilled water and final volume was made to 100 

ml. 

4 Potassium ferrocyanide solution (4%, w/v) • Four grams of 

K4FeCN6 were dissolved in water and volume was made to 100 

ml. 

5 Erichrome Black T indicator (EBT) : EBT, 0.4 g was dissolved in 

100 ml methanol. 

6. Calcon indicator • Calcon powder, 40 mg dissolved in 100 ml of 

methanol. 
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7. Triethanolamine (TEA) : Commertially available triethanolamine 

in the market was used in this experiment. 

Standardization of EDTA 

Standard calcium solution (0.01 N) of 25 ml was piptted 

intoaconical flask. Few drops of EBT indicator were added and it was 

titrated with EDTA solution and titre reading was recorded. The 

normality of EDTA was standardized by using the formula N^, = 

N2V2. 

Procedure 

A. Digestion of sample: 

The ash sample was digested with 20 ml H20, 5 ml H2S04 

and 25 ml HN03 mixture. The digestion was carried out at low 

temperature initially and continue heating until all nitrate fumes were 
ike 

removed. The content was cooled and filtered through l̂ Whatman 

$ 0 - 1 filter paper and volume made to 50 ml. 

B. Calcium 

To the 5 ml digested extract 10 ml of distilled water was 

added followed by 5 ml of 10 per cent NaOH and 5 to 6 drops of each 

potassium ferrocyanide solution and triethanolamine (TEA). The 

flasks were allowed to stand for 10 min . After 10 min ten 

drops of colon indicator were added and it was titrated with standard 

EDTA solution until colour changes from wine-red to sky blue. From 

the volume of standard EDTA solution required for titration, calcium 

was estimated in mg/100 g of sample. 
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3.2.8.2 Potassium 

The potassium content in the fodder grass sample was 

estimated byaflame photometer method as described by Chapman and 

Pratt (1961). 

Reagents: 

1. Stock solution of potassium chloride: Potassium chloride, 1.90 g 

was accurately weighed and dissolved in 1000 ml distilled 

water. 

2. Working solution of potassium chloride: 10 ml of stock solution 

was diluted to 100 ml with distilled water. This solution 

contains 10 ug of potassium per ml. 

Procedure 

1. Potassium in sample 

From the digested extract 0.1 ml sample was diluted to 10 

ml with distilled water. The readings were recorded on a flame 

photometer {Aimil sales and Agencies Private Limited, Bantjlore). 

2. Calibration standard curve of potassium 

0, 0.5, 1, 1.5, 5 ml of working solution of KCL was 

pipetted in the 50 ml volumetric flask in duplicate and the volume 

was made with distilled water. The readings were recorded on flame 

photometer and standard graph was prepared by plotting flame 

photometer reading against concentration of potassium (Fig. 2). 

The potassium content in the sample was determined 

using standard graph and results are expressed in percentage. 
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3.2.8.3 Phosphorus 

The phosphorus in the sample was determined by 

ifce colorimetric method as described by Chapman and Pratt (1961). 

Reagents: 

1. Ammonium molybdate- Vanadate solution 

Ammonium molybdate (22.59 g in 400 ml distilled water), 

ammonium vanadate (1.25 g in 300 ml boiling water) and 250 ml 

concentrated nitric acid were mixed together and volume was made 

to 1000 ml with distilled water. 

2. Standard phosphate solution 

Dissolve 0.219 g of potassium dihydrogen phosphate in 

distilled water and diluted to 1000 ml (50 ug/ml phosphorus). 

Procedure: 

A. Phosphorus in the sample 

Digested sample 5 ml was pipetted out into 50 ml 

volumetric flask. Then 10 ml of ammonium molybdate-vanadate 

reagent was added and the content was diluted to 50 ml with 

distilled water. Mixture of sample solution was kept for 30 mini for 

colour development. Then absorbance was read at 470 nm on 

spectronic-20. ^Phosphorus content in the sample was calculated by 

using standard graph of phosphorus and results are expressed in 

percentage. 

B. Standard curve of phosphorus 

0, 0.5, 1, 1.5, 2, 2.5 ml of standard solution of potassium 

dihydrogen phosphate was taken into 50 ml volumetric flask and 10 

ml of ammonium molybdate vanadate reagent was added. The 
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contents were diluted to 50 ml with distilled water and mixed well. 

The absorbance was measured after 30 minutes at 470 nm on 

spectronic -20tand graph was prepared (Figure 3). 

3.2.9 Cell wall constituents 

3.2.9.1 Cellulose 

Cellulose was determined by the method of Van Soest 

(1963). 

Reagent 

1. 72 per cent H2S04 by weight 61 g of H2S04 dissolved in 

distilled water and final volume was made 100 ml. 

Procedure: 

Acid detergent fibre was used in estimation of cellulose. 

Sintered glass crucible was placed in tray and 72 per cent H2S04 was 

added to this crucibles. It was stirred with glass rod to break the 

lumps. After draining the acid, crucibles again filled with acid and 

kept 20-23 °C for 3 hours. Crucibles were subjected to light suction. 

Then content was washed with hot water (95 to 100 °C) to make it 

free of acid. The sintered glass crucibles were dried for 8 hours 3 

cooled in desiccater and weighed. 

Weight of crucible - Weight of crucible 
and ADF and residue 

Cellulose (%) = x 100 
Weight of sample 

3.2.9.2 Hemicellulose 

This was determined by working out the difference 

between neutral detergent fibre and acid detergent fibre as described 

by Van Soest (1963). 
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Hemicellulose (%) = NDF (%) - ADF {%) 

3.2.9.3 Neutral detergent fibre (NDF) 

The NDF content in sample was determined by the 

method of Van Soest (1963). 

Reagents: 

1. Neutral detergent solution 

i. Distilled water 1000 ml 

ii. Sodium lauryl sulphate 30 g 

iii. Disodium ethylene diamine tetra 18.61 g 

acetic dihydrate crystal (EDTA) 

iv. Sodium borate decahydrate 6.81 g 

v. Disodium hydrogen phosphate 4.56 g 

(anhydrous, reagent grade) 

v. 2-ethoxy ethanol 10 ml 

(ethylene glycol monoethyl e ther) 

EDTA and sodium borate decahydrate were poured in 

large beaker. Small quantity of distilled water was added and 

agitated. Then, this was added to the solution containing sodium 

lauryl sulphate and 2-ethoxy ethanol. Disodium hydrogen phosphate 

(Na2HP0J was taken in beaker with small quantity of distilled water 

and heated to dissolve it. Then added to the solution containing 

others in gradients and pH was adjusted to 7.0. 

2. De cahydronapthalene (reagent grade) 

3. Acetone 

4. Sodium sulphate (anhydrous, reagent grade) 
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Procedure: 

One gv sample was taken into the beaker of refluxing 

apparatus. To this, 100 ml cold neutral detergent solution and 0.5 g 

sodium sulphate were added and heated for 10 minutes. Heat was 

reduced as the boiling began, to avoid foaming. This solution was 

transfered to previously weighed glass funnel. The glass funnel was 

attached to vaccum pump. Initially low vaccum was used and later 

increased. Sample in crucible was twice washed with hot water and 

acetone. 

The crucibles were dried at 100 °C for 8 hours, cooled in 

desiccater and final weight was recorded. 

Weight of crucible plus fibre - Weight of crucible 
NDF (%) = x 100 

Weight of sample 

3.2.9.4 Acid detergent fibre (ADF) 

Acid detergent fibre content in sample was determined 

using the standard method of Van Soest (1963). 

Reagents: 

1. Acid detergent solution: Twenty grams of Cetyl trimethyl 

ammonium bromide (C.T.A.B.) was dissolved in 1000 ml of IN 

H2S04 

2. Decahydronapthalene: Reagent grade 

3. Acetone 

Procedure: 

One g of sample was weighed into the beaker of 

refluxing apparatus. To this 100 ml acid detergent solution was 
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added and heated upto boiling for 10 min; . Heat was reduced to 

avoid foaming, from the on set of boiling, it was refluxed for 60 

minutes. Sample was filtered through previously weighed glass 

funnel by light suction. Two washings with hot water (90-100 °C) 

and acetone were given and then dried at 100 °C for 8 hours, cooled 

in desiccaters and weighed. 

Weight of crucible plus fibre - Weight of crucible 
ADF = x 100 

Weight of sample 

3.2.9.5 Lignin 

Lignin was estimated by the method of Van Soest (1963). 

Procedure: 

The residue left in the crucible after estimation of 

cellulose from acid detergent fibre was ignited in muffle furnace at 

500 °C for 3 hours. It was cooled first in desiccator and weighed. 

Weight of crucible - Weight of crucible and 
and cellulose residue after ignition 

Lignin (%) = x 100 

Weight of sample 

3.2.9.6 Silica 

It was determined by using standard method of Van Soest 

(1963). 

Procedure 

The residue left after ashing the cellulose is called as 

insoluble ash. This insoluble ash called as silica. 



32 

Weight of crucible and ash - Weight of crucible 
Silica (%) = x 100 

Weight of sample 

3.2.10 In-vitro dry matter digestability (IVDMD) 

IVDMD was determined by the method of Van Soest et al. 

(1967). 

The rumen liquor was collected from slaughter house of 

Ayub Mutton Shop, Rahuri for IVDMD study. The rumen liquor was 

strained trough four layersmuslin cloth and filled in plastic bottle, kept 

in the ice container and brought to the laboratory. The composition 

of buffer solution (artificial saliva) used in present study was as 

below: 
Chemical g/iit 

NaHC03 9.80 

NaHP04 3.39 

KC1 0.57 

NaCl 0.47 

CaCl2 0.04 

MgS04 0.12 

All these ingredients, expect, CaCl2 were weighed and 

dissolved in one litre water. CaCl2 was added just before using the 

solution. The pH of buffer was adjusted to 6.7. 

Procedure: 

One gr ..y sample was taken into 100 ml flask containing 

40 ml artificial saliva (buffer solution) and 100 ml Strained Rumen 

Liquor (SRL) and immediately flushed with nitrogen gas for 30 
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seconds to ensure anaerobic condition. The flask was tightly closed 

with rubber cork, fitted with gas release valve and then incubated at 

39 °C temperature for 48 hours in incubator. 

At the end of incubation period, the microbial activity was 

stopped by addition of 1 ml 4 N H2S04 to each flask. The content of 

flask was transfered to centrifuge tube and centrifuged at 1500 x 9 

for 15 minutes. The supernatant liquid was discarded and insoluble 

residue was washed with water and the transferred previously 

weighed 100 ml beaker. The beaker containing undigested residue 

was dried in oven at 100 °C to a constant weight, control was also 

run simultaneously without rumen liquor but all other conditions 

were similar. 

IVDMD (%) = (Wt. of control sample - Wt. of digested sample) x 100 

3.2.11 Total phenolics 

The total phenolics content of the fodder grass samples 

was determined by the method of Swain and Hillis (1959). 

Reagent: 

1. Folin- Denis reagent 

Sodium tungstate (50 g), 10 g of phosphomolybdic acid 

and 25 ml cone, phosphoric acid were added to 375 ml of distilled 

water and the mixture was allowed to reflux for 2 hours and the final 

volume was made 500 ml. 

2. Saturated solution of sodium carbonate (Na2C03): 

Sodium carbonate (350 g) in one litre of distilled water at 

70-80 °C was dissolved to stand over night. 
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3. Standard tannic acid solution: 

One hundred mg tannic acid dissolved in distilled water 

and final volume was made 100 ml. 

4. Working standard solution: 

One hundred ml of stock solution was diluted to 100 ml 

with distilled water. One millilitre solution containing 100 ug tannic 

acid. 

Procedure: 

A. Extraction sample 

Accurately weighed 0.5 g of dry fodder grass sample was 

transfered to 250 ml conical flask and 75 ml of distilled water was 

added to it. The content was boiled gently for about 30 min., on 

water bath and centrifuged at 5000 rpm. for 20 min. The 

supernatant was collected in 100 ml vol. flask and final volume made 

with distilled water and aliquot was then used for colour 

development. 

B. Total phenolics in sample 

One ml of extract solution of phenolics was taken in test 

tube. To that sample, 0.5 ml Folin Denis reagent, 1 ml of saturated 

solution of sodium carbonate were added and final volume made to 

10 ml by distilled water and mixed well. 

After 30 min., standing at room temperature, absorbance 

was measured at 725 nm on Spectronic-20 Spectrophotometer. The 

quantity of total phenolics in sample was estimated using standard 

curve of tannic acid and expressed as percentage. 



35 

C. Standard curve 

The 0, 0.1,0.2,0.3, 1ml of working standard solution of 

tannic acid was pipetted in test tube and volume made 1 ml with 

distilled water. To that 0.5 ml of Folin-Denis reagent and 1 ml of 

saturated solution of sodium carbonate was added and final volume 

made 10 ml with distilled water. After 30 min., standing at room 

temperature absorbance was measured at 725 nm on a Spectronic-20 

Spectrophotometer and standard graph was prepared (Fig. 4). 

3.2.12 Oxalates 

Reagents: 

1. 4 N H2S04 

2. 1 N NaOH 

3 Diethyl ether 

4. Calcium chloride - acetate buffer: Dissolve 25 g of anhydrous 

calcium chloride in 500 ml of 50 per cent acetic acid. Dissolve 

330 g of sodium acetate trihydrate in water and make the 

volume to 550 ml, combine the two solutions and adjust the pH 

to 4.5 

5 ' 5 per cent acetic acid saturated calcium oxalate 

6. Standard 0.02 N potassium permanganate solution method 

Sample extraction 

1. Oven dried sample to a contast weight in hot air oven at 80 °C. 

2. Grinded the sample in fine powder in a grinding mill, dried the 

powder gTain and from that 500 mg sample was taken for 

further analysis. 
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4. Filled the extraction thimble (prepared from Whatman filter 

paper) to the depth of 2 cm with clear ground glass (20 mesh) 

place two circular pieces of cheese cloth of slightly greater 

diameter than thimble over the glass. 

5. Transfei&d the sample mixed with asbestos and H2S04 to the 

thimble quantitatively. 

6. Placed the thimble with the contents in Soxhlet extraction 

apparatus and extracted with 500 ml of pure diethyl either for 

48 hours. 

7. Added 5 ml of IN NaOH and 7 ml of water to the extract and 

shaked well. 

8. Evaporate the ethyl layer in rotary evaporator. 

9. Transfeiied the water phase to centrifuge tube and added 4 ml 

of calcium chloride acetate buffer and allow to stand over night. 

Estimation 

1. Centrifuged at 5000 rpm. for 10 min 

2. Discarded the supernatant and washed the pellet with 5 ml of 5 

per cent acetic acid, saturated with calcium oxalate and 

centrifuged again 

3. Dissolved the residue in 5 ml of 4 N H2S04 and heated at 80-90 

°C on water bath. 

4. Filtered while hot and titrated against 0.02 N potassium 

paramagnet solution. 

5. Calculated amount of oxalic acid (mg/100 g sample) present in 

the sample using the relationship. 
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1 ml of 0.02 N potassium permanganate 1.2653 mg of oxalic 

acid. 

3.2.13 Statistical analysis 

All experiments were planned using randomized block 

design (RBD) with three replications each and mean, range of 

chemical composition have been reported. 

The data obtained in the present investigation were 

analysed for statistical significance according to the procedure given 

by Panse and Sukhatme (1967). The appropriate standard error (S.E.) 

and critical difference (CD.) at 0.05 per cent probability were worked 

out and are presented at the appropriate places. 
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4. RESULTS AND DISCUSSION 

Experiments were conducted to investigate the "Effect of 

subsequent cuttings on nutritional quality of some fodder grasses". 

The results of these investigation are presented and discussed in this 

chapter. 

4.1 Dry matter 

The data on dry matter content of different varieties of 

fodder grasses at different cutting stages are represented in Table 2. 

The dry matter content ranged from 38.90 to 72.30 per cent for Bajra 

x Napier hybrid grass. The dry matter content at 45 days of cutting 

have the lowest, while the highest at 180 days cutting. The mean 

value for dry matter content was 56.07 per cent. The results 

indicated a significant difference in dry matter content as influenced 

by both the variety and the stage of cutting. 

The dry matter content for Guinea grass ranged from 

40.50 to 71.90 per cent. At 45 days of cutting it contained the 

lowest (40.50 %) while the highest (71.90 °/o) at 180 days of cutting. 

The mean value for dry matter content was 56.85 per cent. 

For Cenchrus grass dry matter content ranged from 52.20 

per cent to 71.84 per cent. At 60 days of cutting it contained 52.20 

per cent while 71.84 per cent at 240 days of cutting. The mean 

value of dry matter was 61 44 per cent. 

Similarly for Stylo grass the dry matter content ranged 

from 51.19 to 68.08 per cent. The mean value for dry matter content 

was 60.83 per cent. Out of these four fodder grasses Cenchrus grass 
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Table 2. Chemical composition of different cultivars of fodder 

grasses at different cutting stages 

Sr. 
No. 

Cultivar, cutting 
interval in days 

Dry 
matter 

(%) 

Crude 
oil (%) 

Crude 
fiber 
(%) 

Crude 
protein 

(%) 

Carbohy 
drate 

(%) 

A. 

1. 

Bajra x Napier 
hybrid grass 
(RBN-9) 
45 days 38.90 0.73 23.32 8.72 68.92 

2. 90 days 52.00 0.91 29.00 6.64 69.77 

3. 135 days 61.08 0.84 32.40 4.15 70.85 

4. 180 days 72.30 0.96 33.40 3.08 71.06 

Mean 56.07 0.86 29.53 5.65 70.15 

Range 

S.E.+ 

38.90-
72.30 
0.085 

0.73-
0.96 

0.028 

23.32-
33.4 
1.86 

3.08-
8.72 

0.319 

68.92-
71.06 
0.398 

CD at 5 % 0.293 0.097 0.44 1.105 1.378 

B. 

1. 

Guinea grass 
(PGG-9) 
45 days 40.50 0.89 24.46 11.13 65.03 

2. 90 days 51.00 0.96 33.60 9.96 65.15 

3. 135 days 64.00 1.00 34.40 6.64 67.20 

4. 180 days 71.90 0.97 36.30 3.32 67.40 

Mean 56.85 0.95 32.19 7.76 66.20 

Range 

S.E.± 

40.50-
71.90 
0.252 

0.89-
1.00 

0.054 

24.46-
36.30 
0.502 

3.32-
11.13 
1.151 

65.03-
67.40 
0.254 

CD at 5 % 0.871 1.13 0.736 3.985 0.999 
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Table 2. contd.... 

Sr. 
No. 

Cultivar, cutting 
interval in days 

Dry 
matter 

(%) 

Crude 
oil (%) 

Crude 
fiber 
(%) 

Crude 
protein 

(%) 

Carbohy 
drate 

(%) 
C. 

1. 

Cenchrus grass 
(CAZRI-75) 
60 days 52.20 0.81 21.60 6.23 69.75 

2. 150 days 60.28 1.05 30.20 4.98 69.80 

3. 240 days 71.84 1.15 31.60 3.73 69.84 

Mean 61.44 1.03 27.80 4.98 69.80 

Range 

S.E.± 

52.20-
71.84 
0.294 

0.81-
1.15 

0.163 

21.60-
31.60 
3.073 

3.73-
6.23 

0.726 

69.75-
69.84 
0.158 

CD at 5 % 1.156 N.S. N.S. N.S. 0.621 

D. 

1. 

Stylo grass 
(Stylo hamata) 
90 days 51.19 0.79 21.28 19.09 61.96 

2. 180 days 63.24 0.81 25.88 17.84 62.57 

3. 270 days 68.08 0.94 26.24 14.11 64.99 

Mean 60.83 0.85 24.47 17.01 63 17 

Range 

S.E.± 

51.19-
75.08 
0.298 

0.79-
0.94 

0.029 

21.28-
26.24 
2.35 

14.11-
19.09 
0.316 

61.96-
64.99 
0.140 

CD at 5 % 1.171 N.S. N.S. 1.240 0.549 

-foeresults are^meant of three or four determinations 
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ive the highest dry matter (61.44% mean value) content. Higher 

ry matter production is more beneficial to the dairy industry to feed 

lore animals. These differences in dry matter production may be 

ue to genetic variability of that particular cultivar. 

The literature values for dry matter content in Bajra x 

Japier grass ranged from 20.1 to 38 per cent. Ranjan (1977) 

eported that Guinea grass value for dry matter content was 25.93 

3er cent,t ~ _W^>"V^e - ' ' , , J ~ > S ^ ^ „ * .̂ pl̂ Sanjiv Kumar 

and Garg (1995) observed that the dry matter varied according to 

variety. Ranjan (1977) also observed 33.23 per cent dry matter in 

Cenchrus grass during flowering stage. The present results are in 

accordance with the previous results. 

4.2 Crude oil 

The crude oil values of the four different grasses at their 

different cutting stages are summarized in Table 2. The lowest crude 

oil content at first cutting in Bajra x Napier hybrid grass was 0.73 per 

cent while highest at fourth cutting 0.96 per cent. The crude oil 

content in Guinea grass ranged from 0.89 to 1.00 per cent. There 

was lowest crude oil at first cutting (45 days) and highest at 135 days 

cutting m Guinea grass. The crude oil content in Cenchrus grass was 

found to have lowest value (0.81%) at 60 days cutting and highest 

value (1.15%) at 240 days cutting. The Stylo grass shows the lowest 

crude oil 0.79 per cent at 90 days of cutting and the highest (0.94 %) 

at 270 days cutting. 

The mean values for crude oil content was found to be 

0.86 per cent for Bajra x Napier hybrid grass, 0.95 per cent for Guinea 
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grass, 1.03 per cent for Cenchrus grass and 0.85 per cent for Stylo 

grass. 

The difference in crude oil content according to stages of 

cutting is non-significant except Bajra x Napier hybrid grass. The 

literature values for crude oil content for giant napier was 2.50 per 

cent (Panda et al, 1967). Sanjiv Kumar and Garg (1998) evaluated 

Guinea grass and showed that it contained 2.75 per cent crude oil. 

Cenchrus grass contained 1.38 per cent crude oil. Reddy et al. (1996) 

and Misra ef al (1997) evaluated nutritive value of Stylo grass and 

showed that it contained 1.70 per cent crude oil. 

4.3 Crude fibre 

The data on crude fibre content for four different fodder 

grasses at different cutting stages are presented in Table 2. 

The values for crude fibre content for the Bajra x Napier 

hybrid grass ranged from 23.32 to 33.40 per cent, the lowest being 

at 45 days of cutting and the highest at 180 days cutting stage. The 

mean value for crude fibre content for this grass was found to be 

29.53 per cent In Guinea grass crude fibre values ranged from 24.46 

to 36.30 per cent which are the lowest and the highest values for 45 

days and 180 days cutting stages respectively. Here mean value for 

crude fibre content was found to be 32.19 per cent. For Cenchrus 

grass crude fibre content ranged from 21.60 to 31.60 per cent. The 

mean value found 27.80 per cent. In Stylo grass crude fibre content 

is relatively less. The values are ranged from 21.28 to 26.24 per 

cent. The crude fibre content values in all four type of fodder grasses 

goes on increasing with increasing days of cutting stages. 
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The literature on crude fibre content for Bajra x Napier 

hybrid grass at pre flowering stage was found 22.50 per cent (Panda 

ef al, 1967), which was approximately equal to first cutting stage. 

This value may be of 45 days cutting stage. For Guinea grass the 

literature values were reported to be 30.86 per cent during flowering 

stage and 28 per cent during post flowering stage (Daniel ef al, 

1968). The previous results for crude fibre content ranged from 31.6 

to 41 8 per cent with an average of 37.3 per cent for Guinea grass 

(Ranjan and Pathak, 1979). Sanjiv Kumar and Garg (1995,1998) 

reported 34.90 per cent and 29.80 per cent values of crude fibre for 

the same cultivar. The present results are found in accordance with 

the previously reported results. The literature values for crude fibre 

content in Cenchrus grass ranged from 27.2 to 34.4 per cent 

(Narayanan and Dabadghao, 1972) which are in agreement with the 

present results. The values of crude fibre in literature for Stylo grass 

were 32.99 per cent (Gupta ef al, 1974), (Chaudhari, 1977) and 

43 10 per cent (Misra ef al, 1997). These are slightly higher than the 

present values which may be due to seasonal or varietal variations. 

The cutting wise differences in crude fibre content were 

statistically significant in Bajra x Napier hybrid grass and Guinea 

grass and non-significant in Cenchrus and Stylo grasses. 

4.4 Crude protein 

Results of the present study on protein content of the 

fodder grasses along with their cutting stages are presented in Table 

2. The values of crude protein content of Bajra x Napier hybrid grass 

ranged from 3.08 to 8.72 per cent. The lowest crude protein content 
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was found at 180 days cutting and the highest at 45 days of cutting 

(first cut). The mean value of crude protein was found as 5.65 per 

cent. In Guinea grass the crude protein content ranged from 3.32 to 

11.13 per cent at 185 and 45 days cutting stages respectively. The 

mean value for crude protein was found to be 7.76 per cent. The 

crude protein content for Cenchrus grass was relatively lower as 

compared to other three grasses. It ranged from 3.73 (240 days cut) 

to 6.23 per cent (60 days cut). The mean value for crude protein 

content was 4.98 per cent. For Stylo grass, the range was found to 

be 14.11 per cent which was the lowest found at 270 days cut (third 

cut) to 19.09 per cent at 90 days cut (first cut). 

The literature values showed that the crude protein 

content in Bajra x Napier hybrid grass was found to be 7.94 per cent 

(Panda ef al, 1967), whereas 9.77 per cent (Fernandes, 1985) was 

found in kharif season. The literature values for crude protein content 

in Guinea grass ranged from 4.7 to 14.4 per cent with an average of 

7.7 per cent (Ranjan and Pathak, 1979). Singh et al. (1992) and 

Sanjiv Kumar and Garg (1998) also reported the crude protein content 

in Guinea grass in between 7.16 - 7.94 per cent. For Cenchrus grass 

the literature values for crude protein content ranged from 6.2 to 11.4 

per cent (Narayanan and Dabadghao, 1972). The crude protein for 

Stylo grass was reported to be 16.92 per cent (Gupta et al, 1974 and 

Chaudhari, 1977) The crude protein content decreased with the 

increasing intervals of cutting. Crude protein content at 90 days 

cutting was 11.59 per cent, while 8.28 per cent at 150 days cutting 

in Stylo grass (Rai and Paul, 1986). 
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The present results are in agreement with those reported 

by earlier research workers. The cutting wise differences m crude 

protein content were statistically significant. 

4.5 Carbohydrates 

The results on carbohydrate content of the four fodder 

grasses along with their varieties at different cuttings are presented 

in Table 2. The carbohydrate content for Bajra x Napier hybrid grass 

ranged from 68.92 to 71.06 per cent. The lowest carbohydrate 

percentage of 68.92 was found at 45 days cut while the highest of 

71 06 at 180 days cut. The mean value of carbohydrate content for 

this cultivar was found to be 70.15 per cent. For Guinea grass the 

carbohydrates ranged from 65.03 to 67.40 per cent. The mean value 

of carbohydrate content which of Guinea grass was 66.20 per cent 

Cenchrus grass had carbohydratescontent ranged from 69.75 to 69.84 

per cent. The lowest carbohydrate content was found at 60 days 

cutting stage while the highest at 240 days cutting stage. The mean 

value of carbohydrate content in Cenchurs grass was 69.80 per cent. 

The carbohydrate content for Stylo grass was less than other cultivars 

and value ranged between 61.96 to 64 99 per cent. The mean value 

for carbohydrate content for Stylo grass was 63.17 per cent. 

The literature values for carbohydrate content in above 

grasses are scanty. The average carbohydrate content for hybrid 

napier grass was 75.45 per cent (Panda ef al, 1967). 

Carbohydrate content by difference method in Guinea 

grass was found as 44.35 per cent during pre flowering and 38.70 

per cent during flowering stage. Present results are on the higher 
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side than the previously reported values. The cutting wise differences 

in carbohydrate content were statistically significant. 

4.6 Sugar 

Results obtained in the present study on sugars (total 

sugars, reducing sugars and non-reducmg sugars) of different fodder 

grasses at different cuttings are presented in Table 3. For Bajra x 

Napier hybrid grass the range was 54.65 to 67.44 mg/100 g for total 

sugars The mean value for total sugars is 61.02 mg/100 g. The 

reducing sugars ranged from 39.53 to 43.38 mg/100 g with a mean 

value of 40 85 mg/100 g and 14.82 to 27.91 mg/100 g with a mean 

value 20.17 mg/100 g for non-reducmg sugars. At 135 days of 

cutting it showed the lowest total sugars while at 90 days cut it 

showed the highest total sugars content. For Guinea grass, the total 

sugars content ranged from 38.37 mg/100 g (45 days cut) to 60.46 

mg/100 g (135 days cut) with mean value 51.16 mg/100 g sample. 

Reducing sugar ranged 17.44 mg/100 g (45 days cut) to 36.04 

mg/100 g (135 days cutting) with mean value 29.36 mg/100 g. 

While non-reducing sugar contained ranges from 17.45 mg/100 g 

(180 days cutting) to 24.42 mg/100 g (90 days cutting) with mean 

value 21.81 mg/100 g. Cenchrus grass showed a ranged for total 

sugar content from 53.48 mg/100 g (60 days cutting) to 67.44 

mg/100 g (150 days cutting) with mean value 60.07 mg/100 g, 

reducing sugar content from 37.20 mg/100 g (60 days cutting) to 

43.02 mg/100 g (150 days cutting). Non-reducing sugar content from 

16.28 mg/100 g (60 days cutting) to 24.42 mg/100 g (150 days 

cutting). For Stylo grass 180 days cutting had maximum total sugar 
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Table 3. Sugars contents of different cultivars of fodder grasses at 

different cutting stages 

Sr. 
No. 

Cultivar, cutting 
interval m days 

Total sugar 
mg/lOOg 

Reducing 
sugar 

mg/lOOg 

Non reducing 
sugar 

mg/lOOg 
A. 

1. 

Bajra x Napier 
hybrid grass (RBN-
9) 
45 days 60.40 43.38 17.02 

2. 90 days 67.44 39.53 27.91 

3. 135 days 54.65 39.83 14.82 

4. 180 days 61.62 40.69 20.93 

Mean 61.02 40.85 20.17 

Range 54.65-67.44 39.53-43.38 14.82-27.91 

S.E.± 0.326 1.268 0.139 

CD at 5 % 1.129 N.S. 0.480 

B. 

1. 

Guinea grass 
(PGG-9) 
45 days 38.37 17.44 20.92 

2. 90 days 55.81 31.39 24.42 

3. 135 days 60.46 36.04 24.40 

4. 180 days 50.00 32.55 17.45 

Mean 51.16 29.36 21.79 

Range 38.37-60.46 17.44-36.04 17.45-24.42 

S.E.+ 1.146 0.224 0.124 

CD at 5 % 3.967 0.777 0.428 
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Sr. 
No. 

Cultivar, cutting 
interval in days 

Total sugar 
mg/100 g 

Reducing 
sugar 

mg/100 g 

Non reducing 
sugar 

mg/100 g 
C. 

1. 

Cenchrus grass 
(CAZRI-75) 
60 days 53.48 37.20 16.28 

2. 150 days 67.44 43.02 24.42 

3. 240 days 59.30 41.16 18.14 

Mean 60.07 40.53 19.613 

Range 53.48-67.44 37.20-43.02 16.28-24.42 

S.E.± 0.267 0.090 0.440 

CD at 5 % 1.050 0.354 0.174 

D. 

1. 

Stylo grass 
(Stylo hamata) 
90 days 72.09 48.83 23.26 

2. 180 days 75.58 54.65 20.93 

3. 270 days 73.45 52.32 19.93 

Mean 73.70 51.93 21.37 

Range 72.09-75.58 48.83-54.62 19.93-23.26 

S.E.± 0.635 0.209 0.233 

CD at 5 % N.S. 0.820 0.916 

The results are mean.i of three or four determinations 

48 



49 

content with 75.58 mg/100 g and lowest at 90 days cutting 72.09 

mg/100 g. For reducing sugar 48.83 mg/100 g (90 days cutting) to 

54.65 mg/100 g (180 days cutting). Non-reducing sugar content 

ranged from 19.9 mg/100 g (270 days cutting) to 23.26 mg/100 g 

(90 days cutting) Out of these four major cultivars Stylo grass 

contained higher amount of total sugar followed by Cenchrus, Bajra x 

Napier hybrid grass and Guinea grass. 

The literature values for sugar content in luserne, total 

sugar ranged from 3.14 to 4.30 per cent. Soluble sugar content was 

ranged from 1.49 to 2.48 per cent and reducing sugar from 0.89 to 

2.15 per cent in luserne (Lohan ef a/., 1983). 

4.7 Ash 

The results on ash content of the four grasses and their 

different cuttings are presented in Table 4. The data revealed that 

the total ash content in Bajra x Napier hybrid grass ranged from 9.81 

to 14.01 per cent. The lowest ash content of 9.81 per cent was 

observed at 45 days cutting and the highest of 14.01 per cent was 

observed at 180 days cutting. The total ash content in Guinea grass 

was 10.81 per cent at 45 days of cutting and 14.81 per cent at 180 

days of cutting. The mean value of ash content was 12.32 per cent. 

The ash content in Cenchrus grass ranged from 12.79 per cent at 90 

days of cutting and 16.62 per cent at 240 days of cutting. The 

average ash content was found as 14.76 per cent, whereas for Stylo 

grass ash content ranged from 4.37 to 7.12 per cent at 90 and 270 

days of cuttings with a mean value of 6.14 per cent. 
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Table 4. Ash and major mineral content of different cultivars of 

fodder grasses at different cutting stages 

Sr. 
No. 

Cultivar, cutting 
interval in days 

Ash 
(%) 

Calcium 
(%) 

Phosphoru 
s(%) 

Potassium 
(%) 

Iron 
mg/lOOg 

A. 

1. 

Bajra x Napier 
hybrid grass 
(RBN-9) 
45 days 9.81 0.58 0.26 3.16 84.30 

2. 90 days 11.96 0.50 0.35 1.50 88.75 

3. 135 days 12.25 0.66 0.22 2.50 85.62 

4. 180 days 14.01 0.72 0.28 2.70 95.62 

Mean 12.01 0.61 0.28 2.48 88.57 

Range 

S.E. ± 

9.81-
14.01 
0.031 

0.50-
0.72 

0.009 

0.22-
0.35 

0.011 

1.50-
3.16 

0.029 

84.30-
95.62 
1.338 

CD at 5 % 0.107 0.031 0.038 0.091 4.630 

B. 

1. 

Guinea grass 
(PGG-9) 
45 days 10.81 0.36 0.22 1.80 93.13 

2. 90 days 11.42 0.68 0.37 2.30 108.13 

3. 135 days 12.16 0.54 0.24 3.80 105.00 

4. 180 days 14.81 0.62 0.20 3.30 98.75 

Mean 12.32 0.55 0.26 2.80 101.25 

Range 

S.E.± 

10.81-
14.81 
0.164 

0.36-
0.58 

0.015 

0.20-
0.37 

0.007 

1.80-
3.80 

0.075 

93.13-
108.13 
2.276 

CD at 5 % 0.589 0.051 0.026 0.258 7.879 
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Sr. 
No. 

Cultivar, cutting 
interval in days 

Ash 
(%) 

Calcium Phosphoru 
s (%) 

Potassium 
(%) 

Iron 
mg/lOOg 

C. 

1. 

Cenchrus grass 
(CAZRI-75) 
60 days 12.79 0.42 0.32 2.50 106.88 

2. 150 days 14.87 0.34 0.19 2.20 122.50 

3. 240 days 16.62 0.48 0.23 2.80 80.63 

Mean 14.76 0.41 0.25 2.50 103.33 

Range 

S.E. ± 

12.79-
16.62 
0.029 

0.34-
0.48 

0.023 

0.19-
0.32 

0.010 

2.20-
2.80 

0.464 

80.63-
122.50 
1.060 

CD at 5 % 0.112 0.089 0.040 N.S. 4.161 

D. 

1. 

Stylo grass 
(Stylo hamata) 
90 days 4.37 0.58 0.34 1.30 63.75 

2. 180 days 6.95 0.90 0.41 3.00 90.63 

3. 270 days 7.12 1.00 0.31 2.30 61.25 

Mean 6.14 0.83 0.35 2.20 71.88 

Range 

S.E.+ 

4.37-
7.12 

0.207 

0.58-
1.00 

0.034 

0.31-
0.41 

0.019 

1.30-
3.00 

0.088 

61.25-
90.63 
2.968 

CD at 5 % 0.813 0.132 0.076 0.346 11.656 

"fat results are mean^ of three or four determinations 
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The literature values for ash content in Bajra x Napier 

hybrid grass were 14.11 per cent (Panda et al, 1967) and 11 66 per 

cent in kharif season (Fernandes, 1985). For Guinea grass ash 

content was 12.77 per cent during flowering stage and 7.81 per cent 

during post-flowering stage (Danial et al, 1968). Ranjan and Pathak 

(1979), Singh et al. (1992) and Sanjiv Kumar and Garg (1998) found 

that the ash content in Guinea grass ranged from 7.55 to 16.1 per 

cent. A range of 13.3 to 18.1 per cent total ash has been reported in 

Cenchrus grass by Narayanan and Dabadghao, (1972) and 7.05 per 

cent by Gupta ef al (1974) and 12.5 per cent by Pathak and Kamara, 

(1989) for Stylo grass. The present results are similar to previous 

literature values of ash content in the above fodder grasses. The 

cutting wise change in ash content were statistically significant. The 

variation in the ash content in various cultivar and their cutting 

stages may be due to variation in their metabolic synthesis and 

accumulation. Other reasons may be the source of plant nutrients 

during growing period and other climatic conditions. 

4.8 Minerals 

4.8.1 Calcium 

The calcium content in the fodder grasses at different 

cutting stages are presented in Table 4. The calcium content of Bajra 

x Naiper hybrid grass was the highest (0.72 %) at 180 days of cutting 

and the lowest (0.50 %) at 90 days of cutting. For Guinea grass 

calcium content ranged from 0.36 per cent at 45 days of cutting to 

0.68 per cent at 90 days of cutting stage with a mean of 0.55 per 

cent. In Cenchrus grass calcium content was found in the range of 
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0 34 to 0.48 per cent. The lowest of 0.34 per cent at 150 days cutting 

and the highest of 0.48 per cent was at 240 days cutting with a 

mean of 0.41 per cent. Calcium content in Stylo grass ranged from 

0 58 per cent to 1.0 per cent, the mean value being 0.83 per cent. 

The literature value for calcium content in Napier grass is 

0.41 per cent (Panda et al, 1967). Pathak and Kamara (1989) 

reported 0.39 per cent calcium in Guinea grass for early stage while 

0.51 per cent and 0.39 per cent for prime and flowering stage, 

respectively The literature value showed 1.0 per cent calcium 

content (Ranjan, 1977) in Cenchrus grass, where as 1.23 per cent 

calcium content (Pathak and Kamara, 1989) has been reported in 

Stylo grass. The present results very well match with the previously 

reported results. The cutting wise differences, however, in calcium 

content were statistically significant. 

4.8.2 Phosphorus 

Phosphorus content of the four fodder grasses at different 

cutting stages is presented in Table 4. Phosphorus content ranged 

from 0.22 to 0.35 per cent in Bajra x Napier hybrid grass with a mean 

of 0.28 per cent, while phosphorus in Guinea grass ranged from 0.22 

to 0.37 per cent with a mean value of 0.26 per cent. For Cenchrus 

grass, phosphorus varied from 0.19 per cent (150 days cutting) to 

0.32 per cent (60 days cutting) having a mean value 0.25 per cent. 

In Stylo grass phosphorus content ranged from 0.31 per cent (270 

days cutting) to 0.41 per cent (180 days cutting) with mean value of 

0.35 per cent. Out of these four fodder grasses, Stylo grass contained 

relatively higher amount of phosphorus. 
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The reported value for phosphorus in hybrid napier is 

0.19 per cent (Panda et al, 1967). The phosphorus content in Guinea 

grass was presented 0.21 per cent during early stage, 0.39 per cent 

during prime stage and 0.24 per cent during flowering stage (Pathak 

and Kamara, 1989). They also reported that Stylo grass contained 

0.34 per cent phosphorus. These literature values are in accordance 

with the present results. The cutting wise differences in phosphorus 

content were statistically significant. 

4.8.3 Potassium 

The present results of potassium content in fodder grasses 

at different cutting stages are presented in Table 4. The potassium 

content in Bajra x Napier hybrid grass ranged from 1.50 per cent (90 

days cutting) to 3.16 per cent (45 days cutting) with an average of 

2.48 per cent. Guinea grass showed the range of 1.80 per cent (45 

days cutting) to 3.80 per cent (135 days cutting). The mean 

potassium content was 2.80 per cent. The range was 2.20 to 2.80 

per cent for Cenchrus grass with a mean value 2.50 per cent. The 

highest potassium content was found at 240 days cutting and the 

lowest being at 150 days of cutting. Stylo grass contained 1.30 to 

3.00 per cent potassium content with a mean value of 2.20 per cent. 

The literature values showed the potassium content of 

0.85 per cent during early stage, 3.14 for prime stage and 1.20 for 

flowering stage in Guinea grass (Pathak and Kamara, 1989). Satya 

Paul ef al. (1982) reported 0.36 per cent potassium during pre 

flowering, 0.20 per cent during flowering and 0.23 per cent during 
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maturity stage for strain-358 of Cenchrus grass. These are similar 

values to the present results. 

4.8.4 Iron 

The four fodder grass samples with their different cuttings 

were analysed for iron content and the results are presented in Table 

4. In Bajra x Napier hybrid grass iron content ranged from 84.30 

mg/100 g at 45 days of cutting to 95.62 mg/100 g at 180 days of 

cutting with a mean value of 88.57 mg/100 g. Iron content for 

Guinea grass ranged from 93.13 mg/100 g at 45 days of cutting to 

108.13 mg/100 g at 90 days of cutting with a mean value of 101.19 

mg/100 g. The iron content in Cenchrus grass ranged from 80.63 

mg/100 g at 240 days of cutting to 122.5 mg/100 g at 150 days of 

cutting with a mean value of 103.33 mg/100 g. Stylo grass 

contained 61.25 to 90.63 mg/100 g iron content at 270 and 180 

days of cutting, respectively. The mean value of iron content was 

71.88 mg/100 g per cent. Cenchrus grass had relatively high amount 

of iron than other three fodder grasses. The literature values for iron 

content in Cenchrus grass are 100 ppm, 260 ppm and 140 ppm for 

three cutting stages, pre flowering, flowering and maturity stage 

respectively (Satya Paul ef al, 1982). Ranjan (1977) reported that the 

iron content in fodder grasses ranged from 22.80 to 98.40 mg/100 g. 

4.9 Cell wall constituents 

4.9.1 Cellulose 

The data on cellulose content of different fodder grasses 

at different cuttings are presented in Table 5. The cellulose content 

of Bajra x Napier hybrid grass ranged from 22.18 to 27.73 per cent 
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with a mean value 24.89 per cent. Guinea grass showed their range 

for cellulose content from 21.25 per cent at 45 days of cutting to 

37.39 per cent at 135 days of cutting with an average of 24.89 per 

cent. For Cenchrus grass cellulose content range varied from 24.85 

per cent to 27.46 per cent. The mean value of cellulose content was 

26.37 per cent. In Stylo, it ranged between 26.83 per cent to 27.89 

per cent with an average of 27.48 per cent. 

The literature values for cellulose content in the grass 

ranged from 19.19 to 35.67 per cent (Chaudhari et al, 1973). Gupta 

and Pradhan (1975) observed cellulose content in non-legumes from 

29.06 to 32.79 per cent while in legumes it ranged from 9.37 to 

28.92 per cent. The cellulose content at different stages in Cenchrus 

grass was 28.59, 27.39 and 24.21 per cent at pre flowering, 

flowering and maturity stage, respectively. 

The present results are in accordance with the literature 

value. The results indicated significant difference in cellulose content 

as influenced by different cutting stages in Guinea and Stylo grass. 

4.9.2 Hemicellulose 

The results on hemicellulose content of fodder grasses at 

different cutting stages are presented in Table 5. 

The hemicellulose content in Bajra x Napier hybrid grass 

ranged from 36.85 to 37.52 per cent with a mean value of 37.18 per 

cent. The average hemicellulose content was 34.46 per cent for 

Guinea grass. In Cenchrus grass it varied from 35.58 to 36.43 per 

cent with a mean value of 35.95 per cent. For Stylo grass the values 

ranged from 36.42 to 40.45 per cent, with a mean of 38.61 per cent. 
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Table 5. Cell wall constituents and In vitro dry matter digestibility 

(IVDMD) of different cultivars of fodder grasses at different 

cutting stages 

Sr. Cultivar, cutting Cellulose Hemicell Neutral Acid Lignin Silica IVDMD 

No. interval in days |%) ulose deterge 
nt fiber 

(%) 

deterge 
nt fiber 

(%) 

(0/0) (%) (%) 

A. Bajra x Napier 
hybrid grass 
(RBN-9) 

1. 45 days 22.18 37 07 66.99 29.92 4 87 1.59 44 40 

2. 90 days 27.73 37.24 67 40 30 16 5 16 1 27 42 80 

3. 135 days 25.39 37.52 68 08 30.56 7.29 105 42 20 

4. 180 days 24.24 36.85 68.72 31.87 7.39 1 17 37 80 

Mean 24.89 37.18 67.80 30.62 6.18 1.27 41.80 

Range 22.18 36.85 66.99 29.92 4.87- 105- 37.80 
- - - - 7 39 1 59 -

27.73 37.52 68.72 31.87 44.40 
S.E.± 0.309 0.173 0021 0.183 0 032 0018 1.683 

CD at 5 % N.S. NS. 0.072 0.633 0.111 0.010 N.S. 

B. Guinea grass 
(PGG-9) 

1. 45 days 21.25 28 65 59 52 30.87 5 11 2.44 64 00 

2. 90 days 22 26 35 63 68 82 33.19 6 92 3 01 62 11 

3. 135 days 37 39 37.28 73.04 35.76 6.29 2 08 6102 

4. 180 days 26.53 36.63 71.00 34.37 5 93 1.91 58 71 

Mean 26.86 34.46 68 01 33 55 6.31 2.61 61.46 

Range 21.25 28.65 59.52 30 87 5 11- 191- 58.71 

37 39 37 28 73 04 35 76 
6 92 3.01 -64 0 

S.E.+ 1.162 0.514 0 081 0.021 0 044 0010 1 146 

CD at 5 % 4 022 1.78 0 279 0 072 0 152 0 033 NS 
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Table 5 contd.... 

Sr. 
No. 

Cultivar, cutting 
interval m days 

Cellulose 
(0/0) 

Hemicell 
ulose 
(%) 

Neutral 
deterge 
nt fiber 

(%) 

Aad 
deterge 
nt fiber 

(%| 

Lignin 
(0/0) 

Silica 
(%) 

IVDMD 
(%) 

C. 

1. 

Cenchrus grass 
(CAZRI-7S) 
60 days 24 85 36.43 68.20 31 77 5 93 1 59 32 40 

2 150 days 27 46 35.58 72 01 36 43 6 22 1.33 37.43 

3 240 days 26 79 35 78 73 20 37 42 7.95 1 76 29 80 

Mean 26.37 35 95 71 16 35.21 6 70 1.56 33.21 

• 

Range 

S.E.+ 

24.85 

27.46 
170 

35.58 

36 43 
0 020 

68 20 

73 20 
0.328 

31.77 

37.42 
0.022 

5.93-
7 95 

0.013 

1.33-
1 76 

0 040 

29 80 

37 43 
1 878 

CD at 5 % N.S. 0.079 1.289 0 087 0.051 0 158 N.S 

D. 

1. 

Stylo grass 
(Stylo hamata) 
90 days 26.83 36.42 73.01 36 59 7 37 149 58 70 

2. 180 days 27.89 39 08 74.29 35 21 8 74 134 57.51 

3. 270 days 27.72 40.45 77.37 36 92 7 85 135 54 92 

Mean 27 48 38 65 74 89 36.24 7 99 1.43 57.04 

Range 

S.E ± 

26 83 

27.89 
0.050 

36 42 

40 45 
0 035 

73 01 

77 37 
0 135 

35.21 

36 92 
0 031 

7.37-
8 74 

0.014 

1.34-
1.49 

0 008 

54 92 

58 70 
2 761 

CD at 5 % 0.197 0 137 0 530 0.123 0 053 0 032 N.S. 

TV.« results are mean* of three or four determinations 
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The literature values showed that the hemicellulose 

content in lucerne ranged from 10.48 to 43.57 per cent (Lohan ef al, 

1983). The reported value for hemicellulose content in Anjan grass 

was 34 52 per cent (Ranjan, 1973). Ahuja et al. (1974) reported that 

hemicellulose content ranged from 18.10 to 30.00 per cent in Bajra x 

Napier hybrid grass. The present values of hemicellulose are similar, 

however cutting wise differences are statistically significant except 

Bajra x Napier hybrid grass. 

4.9.3 Neutral detergent fibre (NDF) 

The results obtained on NDF content for four grasses 

along with different cuttings are represented in Table 5. The NDF 

content ranged from 66.99 per cent (45 days cutting) to 68.72 per 

cent (180 days cutting). Guinea grass showed 59.52 per cent (45 

days cutting) to 73.04 per cent (135 days cutting). In Cenchrus the 

range was between 68.20 per cent (60 days cutting) to 73.20 per 

cent (240 days cutting), while for Stylo, the value ranged from 73.01 

per cent (90 days cutting) to 77.37 per cent (270 days cutting). The 

varietal differences in NDF contents are statistical significant. 

The literature values for NDF content ranged from 68.80 

to 70.70 per cent for Bajra x Napier hybrid grass (Barevadia ef al, 

1976). For Guinea grass the NDF content ranged from 57.05 to 75.63 

per cent (Ranjan, 1977). Reddy et al. (1996) showed NDF content 

70.98 per cent for Cenchrus grass. For Stylo grass 49.27 per cent 

digestibility coefficient for NDF was reported by Misra et al (1997). 
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4.9.4 Acid detergent fibre (ADF) 

Acid detergent fibre (ADF) content of fodder grasses at 

different cutting stages are presented in Table 5. The lowest ADF 

content was found at first cutting (29.92 per cent at 45 days cutting) 

and the highest of 31.87 per cent at 180 days of cutting in Bajra x 

Napier hybrid grass. Guinea grass showed 30.87 per cent (45 days 

cutting) to 35.76 per cent (135 days cutting) ADF. ADF of Cenchrus 

grass ranged from 31.77 per cent (60 days cutting) to 37.42 per cent 

(240 days cutting). For Stylo grass the values for ADF ranged from 

35.21 per cent to 36.92 per cent at 180 and 270 days of cutting, 

respectively. 

The literature values for ADF content ranged from 24.1 to 

41.6 per cent for different fodder crops (Ahuja et al, 1974). ADF 

content of leguminous and non-leguminous feeds reported 39.10 and 

39.0 per cent, respectively (Gupta and Pradhan, 1975). Satyapaul et 

al. (1982) reported ADF content for two strains (Strain-358 and 

Palsana) of Cenchrus grass 36.33, 39.27, 40.80 and 36.13, 43.93, 

36.33 at pre flowering, flowering and maturity stage respectively. 

Misra (1997) observed that the Stylo grass contented 40.48 per cent 

ADF. The present results are in agreement with the literature values. 

4.9.5 Lignin 

The results for lignin content of different fodder grasses at 

different cuttings are presented in Table 5. The lignin content in 

Bajra x Napier hybrid grass ranged from 4.87 per cent at 45 days of 

cutting to 7.39 per cent at 180 days of cutting with a mean value of 

6.18 per cent. In Guinea grass the lowest lignin percentage was 
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found at 45 days of cutting (5.11%) and the highest at 90 days of 

cutting (6.92%). The lignin content in Cenchrus grass ranged from 

5.93 to 7.95 per cent. In Stylo grass it ranged between 7.37 per cent 

to 8.74 per cent. 

The literature values of lignin content of forage grasses 

ranged from 2.23 to 7.80 per cent (Chaudhari et al, 1973). The 

lignin content of leguminous and non-leguminous crop was 9.37 to 

11.60 per cent and 5.40 to 8.40 per cent (Gupta and Pradhan, 1975) 

respectively. The present results are in accordance with the literature 

value. The results indicated significant difference in lignin content 

was influenced by different cutting stages. 

4.9.6 Silica 

The results on silica content of different fodder grasses at 

different cuttings are presented in Table 5. The silica content of Bajra 

x Napier hybrid grass ranged from 1.05 per cent to 1.59 per cent at 

135 and 45 days of cuttings respectively. In Guinea grass the lowest 

silica was found at 180 days of cutting (1.91%) and the highest 

(3.01%) at 90 days of cutting. In Cenchrus grass, it ranged from 1.33 

per cent (150 days cutting) to 1.76 per cent (240 days cutting). The 

silica content in stylo ranged from 1.34 per cent (180 days cutting) to 

1.49 per cent (90 days cutting). 

The literature value showed that in legume and non-

legume forages silica content ranged from 0.71 to 1.31 and 1.61 to 

2 53 per cent, respectively (Gupta and Pradhan, 1975). The two 

strains of Cenchrus grass strain 358 and Palsana showed silica 

content of 1.71, 1.17, 1.06 and 4.47, 3.06, 2.67 at pre flowering, 
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flowering and maturity stage respectively (Satyapaul et al, 1982). 

The present values of silica content of fodder grasses are in 

accordance with the literature values. 

4.10 In-vitro dry matter digestibility (IVDMD) 

The results on in-vitro dry matter digestibility (IVDMD) of 

different varieties of fodder grasses at different cutting stages are 

presented in Table 5. The IVDMD content of Bajra x Napier hybrid 

grass ranged from 37.80 to 44.40 per cent with a mean value of 

41.80 per cent while in Guinea grass the lowest IVDMD was reported 

at 180 days cutting (58.71 %) and the highest at 45 days of cutting 

(64.00%) with a mean value of 61.46 per cent. In Cenchms grass, 

the range was 29.80 per cent (240 days cutting) to 37.43 per cent 

(150 days cutting) with a mean value of 33.21 per cent. In Stylo it 

was from 54.92 per cent at 270 days cutting to 58.70 per cent at 90 

days of cutting with mean value of 57.04 per cent. 

The literature values for IVDMD of different forage crops 

ranged from 27.83 to 42.86 per cent for kharif season (Chaudhari et 

al, 1973). Singh et al. (1974) also showed 39.80 to 55.90 per cent 

IVDMD for fodder grasses. Gupta and Pradhan (1975) reported that 

the IVDMD of legume and non-legume crops ranged from 67.17 to 

69.89 per cent and 59.07 to 67.72 per cent respectively. Misra ef al 

(1997) reported 50.87 per cent dry matter digestibility coefficient for 

Stylo grass. 

4.11 Total phenolics 

The data regarding total phenolics of four fodder grasses 

along with different cutting stages are presented in Table 6. Bajra x 
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Table 6. Total phenolics and oxalate content of different cultivars 

of fodder grasses at different cuttings 

Sr. 
No. 

Cultivar, cutting interval 
in days 

Phenolics 
mg/lOOg 

Oxalates 
(%) 

A. 

1. 

Bajra x Napier hybrid 
grass (RBN-9) 
45 days 36.44 1.84 

2. 90 days 35.66 1.63 

3. 135 days 42.33 2.20 

4. 180 days 34.70 1.91 

Mean 37.28 1.90 

Range 34.70-42.33 1.63-2.20 

S.E. ± 0.034 0.019 

CD at 5 % 0.142 0.065 

B. 
1. 

Guinea grass (PGG-9) 
45 days 19.16 1.52 

2. 90 days 16.38 2.02 

3. 135 days 20.23 1.97 

4. 180 days 19.01 2.50 

Mean 18.70 2.00 

Range 16.38-20.23 1.52-2.50 

S.E.+ 0.793 0.012 

CD at 5 % N.S. 0.042 



Table6contd... 

Sr. 
No. 

Cultivar, cutting interval 
in days 

Phenolics 
mg/lOOg 

Oxalates 

C. 

1. 

Cenchrus grass 
(CAZRI-75) 

60 days 19.27 2.14 

2. 150 days 15.94 2.70 

3. 240 days 16.53 2.42 

Mean 17.25 2.43 

Range 15.54-19.27 2.14-2.70 

S.E. ± 1.114 0.023 

CD at 5 % U.S. 0.089 

D. 

1. 

Stylo grass 
(Stylo hamata) 
90 days 69.54 2.19 

2. 180 days 54.66 1.74 

3. 270 days 71.33 1.91 

Mean 65.18 1.95 

Range 54.66-71.33 1.74-2.19 

S.E.± 1.253 0.011 

CD at 5 % 4.92 0.044 

* . results are mean: of three or four determinations 

64 
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Napier hybrid grass contented total phenolics an the range of 34.70 

mg/100 g to 42.33 mg/100 g with a mean value 37.28 mg/100 g, 

while in the Guinea grass it ranged from 16.38 mg/100 g to 20.23 

mg/100 g with a mean value of 18.70 mg/100 g. In Cenchrus grass 

the lowest value of 15.94 mg/100 g at 150 days of cutting and the 

highest 19.27 mg/100 g at 60 days cutting was observed. For Stylo 

grass the value ranged from 54.66 mg/100 g to 71.33 mg/100 g with 

a mean value of 65.18 mg/100 g. The Guinea and Cenchrus grass 

showed the lowest amount of phenolics than the other two fodder 

grasses. 

4.12 Oxalates 

The results obtained in the present research work on 

oxalate content in four fodder grasses at different cutting stages are 

presented in Table 6. Bajra x Napier hybrid grass contained oxalate 

which ranged from 1.63 to 2.20 per cent with a mean value of 1.90 

per cent. Guinea grass showed oxalate content which ranged from 

1.52 to 2.50 per cent. In Cenchrus grass oxalate content ranged from 

2 14 to 2.70 per cent with a mean value of 2.43 per cent. Stylo grass 

contained oxalate from 1.74 to 2.19 per cent at 180 and 90 days of 

cutting, respectively with a mean of 1.95 per cent. 

The literature values of oxalate content in hybrid napier 

indicated a decreasing trend from 3.44 per cent at 60 cm height to 

1 63 per cent at flowering stage (Des Raj and Mudgal, 1968). Sehgal 

and Goswami (1971) reported that bajra fodder contained 1.72 to 

3.42 per cent oxalate. The oxalate content in hybrid napier bajra was 

observed from 2.21 to 3.92 per cent (Sidhu ef al, 1996). Higher 
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amount of oxalate content in the fodder grasses is harmful for 

nutritional quality. Oxalates bind with different types of nutrients and 

make it unavailable for the good health of animal. 

4.13 Correlation 

Simple correlation coefficients were worked out between 

in-vitro dry matter digestibility (IVDMD), cell wall constituents, crude 

protein, total sugars and dry matter presented in Table 7. 

The present results from correlation data revealed that the 

cell wall constituents viz., NDF, ADF, cellulose, lignin, silica and crude 

protein were positively correlated with IVDMD, while hemicellulose 

and dry matter were negatively correlated. Crude protein, cellulose 

and silica had the highest correlation with IVDMD which indicated 

that crude protein, cellulose and silica were considered as precise 

predictor for IVDMD estimations in fodder grasses. Crude protein had 

positive (r-0*599) correlation with IVDMD which indicated that with 

the level of crude protein increase, the IVDMD also increased. 
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5. SUMMARY AND CONCLUSION 

The present research work was undertaken to study the 

effect of subsequent cuttings on nutritional quality of some fodder 

grasses grown at Grass Breeding Scheme, Mahatma Phule Krishi 

Vidyapeeth, Rahuri. 

Cultivar Number of cuttings Replication for 
analysis 

Bajra x Napier hybrid grass 4 3 

(RBN-9) 

Guinea grass (PGG-9) 4 3 

Cenchrus grass (CAZRI-75) 3 4 

Stylo grass (Stylo hamata) 3 4 

The harvested samples at different cutting stages were 

dried in a hot air oven, powdered and analysed for chemical 

composition and nutritional evaluation. The present results of this 

investigation are summarized in this chapter. 

1. The dry matter content of the four fodder grasses increased 

with increasing cutting days interval. Each variety showed the 

lowest dry matter content at first cutting, while the last cutting 

showed the highest dry matter content. On an average 

Cenchrus grass showed the highest dry matter content (61.44 

%) than the other three fodder grasses. 

2. The overall range of crude oil in all cutting was 0.73 to 1.15 per 

cent. On an average. Stylo grass had the lowest mean value of 
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crude oil (0.85%) whereas the Cenchrus grass had the highest 

(1.03%) crude oil. 

3 Crude fibre content increased with increasing cutting days 

interval If we consider all cutting stages at different interval, it 

ranged from 21.28 to 36.30 per cent. Each variety showed the 

lowest crude fibre content at first cutting (21.28 to 24.46 per 

cent) while the last cutting showed the highest ranging from 

26.24 to 36.30 per cent. 

4. Carbohydrate content ranged from 61.96 to 71.06 per cent in 

four grasses at different cutting stages. Carbohydrate and dry 

matter content in fodder grasses increased with increasing 

cutting interval. 

5. There was decreasing trend in crude protein content in fodder 

grasses at their cutting stages from first cutting to the last 

cutting. It ranged from 3.08 to 19.09 per cent at all the cutting 

stages. The Cenchrus grass had the lowest mean value of crude 

protein (4.98%) while Stylo grass had higher mean value of 

protein content (17.01%) than the other three grasses because 

it is a leguminous crop. Decreasing trend of crude protein was 

observed with increasing dry matter content and crude fibre 

content 

6. Over all mean of total sugars content of four fodder grasses 

ranged from 38.37 mg/100 g (45 days cutting of Guinea grass) 

to 75.58 mg/100 g (180 days cutting of Stylo grass). The 

reducing sugars ranged from 17.44 to 54.65 mg/100 g and the 

non-reducing sugars from 16.21 to 27.91 mg/100 g. Stylo 
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grass had higher sugar content followed by Bajra x Napier, 

Cenchrus and Guinea grass. 

7. Ash content in all the four grasses ranged from 4.37 to 16.62 

per cent. The ash content of fodder grasses generally increased 

with increasing dry matter content as well as cutting numbers. 

Cenchrus grass had relatively higher mean value of ash content 

while Stylo grass showed the lowest ash content at all the 

cutting stages. 

8. Major minerals (calcium, phosphorus, potassium and iron) 

content in fodder grasses were significantly different at every 

cutting stage except the potassium in Cenchrus grass. Calcium 

content was ranged from 0.34 to 1.00 per cent. Stylo grass 

showed relatively higher amount of calcium content. The range 

of phosphorus in these grasses was 0.19 to 0.41 per cent. Stylo 

grass had the highest phosphorus content. Potassium content 

ranged from 1.30 to 3.80 per cent at all the cutting stages of 

four grasses. Cenchrus grass had the highest potassium content. 

Iron content ranged from 61.25 to 122.5 mg/100 g at the all 

cutting stages. Cenchrus grass had relatively higher amount of 

iron content, while Stylo showed the lower iron content. 

9. Cellulose content ranged from 21.25 to 37.39 per cent at all the 

stages. Stylo grass had/higher amount of cellulose content. 

10. Hemicellulose content varied from 28.65 to 40.45 per cent at all 

stages of the cutting. Stylo grass had relatively higher amount 

of hemicellulose (38.65%) while Cenchrus grass had the lowest 

hemicellulose content in four fodder grasses. 
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11. Neutral detergent fibre ranged from 59.52 to 77.37 per cent at 

considering all the cutting stages of fodder grasses. On an 

average Stylo grass had relatively higher amount of NDF 

content while Bajra x Napier hybrid grass had the lowest NDF 

content out in the four fodder grasses. 

12. Acid-detergent fibre ranged from 29.92 to 37.42 per cent at all 

the cutting stages of fodder grasses. Stylo grass had relatively 

higher amount (36.24%) of ADF, while Bajra x Napier hybrid 

grass had the lowest amount (30.62%) of ADF in the four fodder 

grasses. 

13. Lignin content in fodder grasses changed according to the stage 

of cutting. The value of lignin ranged from 4.87 to 8.74 per 

cent at all the cutting stages of fodder grasses. Stylo grass had 

relatively higher amount of lignin content (7.99 %), while Bajra 

x Napier had the lowest (6.18%). 

14. Silica content in fodder grasses changed according to the stage 

of cutting. The silica content ranged from 1.05 to 3.01 per cent 

at all the cutting stages of fodder grasses. Guinea grass had the 

highest silica content of 2.61 per cent than the three other 

grasses. 

15. In-vitro dry matter digestibility of fodder grasses ranged from 

32.40 to 64.00 per cent at all the cutting stages of fodder 

grasses. In general IVDMD content of fodder grasses decreased 

with increasing number of cutting. On an average Guinea grass 

had relatively higher amount of IVDMD (61.46 %) while 

Cenchrus had the lowest (33.21%). 
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16. The allelochemicals viz., phenolics and oxalate change 

according to stage of cutting. Phenolic content of fodder 

grasses ranged from 15.94 to 71.33 mg/100 g. Stylo grass had 

the highest phenolic content (65.18 mg/100 g). Oxalate 

content in fodder grasses ranged from 1.52to 2.70 per cent at 

all the stages of cutting. There were significant differences in 

oxalate content. Cenchrus grass had relatively higher amount 

of oxalate (2.43%) than the three other fodder grasses. 

Considering overall cutting stages of all four fodder 

grasses, it clearly indicated that nutrient changes take place 

according to the cutting interval. Dry matter, crude fibre, carbohydrate 

and ash content of fodder grasses increased with cutting interval. But 

crude protein content decreased with increasing cutting interval due 

to increase in crude fibre content. Considering all nutritional and 

antinutritional components (dry matter, crude fibre, crude protein, 

minerals, IVDMD, lignin, silica, phenolics and oxalate) present in 

above studied fodder grasses the studies indicated that the first 

cutting of Bajra x Napier hybrid grass, third cutting of Guinea grass, 

second cutting of Cenchrus and Stylo grass appeared suitable for 

providing higher nutrient for animal feeding. 
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