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Abstract: The aim of present research has been carried out to find out the biomass yield and 

chemical composition three different fodder leaves/shrubs of district Thrissur, Kerala, India. 

Top three tree leaves and shrubs, i.e. Calliandra calothyrsus, Desmanthus virgatus and 

Stylosanthes hamata were identified and analyzed for biomass yield and chemical analysis, 

i.e; DM (Dry Matter), CP (Crude Protein), CF (Crude Fibre), Ash, EE (Ether Extract) and 

gross energy. Fodder samples were collected six times during the period August 2015 to 

January 2016. The objective of this study was aimed at measuring the nutrient composition of 

leaves, as well as overall biomass from tree species and shrubs found in the Thrissur district 

of Kerala. 

Keywords: Nutritive evaluation, biomass yield, fodder leaves. 

 

 

Introduction 

The current status of the deficit of green and dry fodder were 63.50 and 23.56 per cent, 

respectively in India and the projected deficit of CP and TDN were 45.76 and 33.71 million 

tonnes analyzed at 2015 (IGFRI, 2013). Due to tremendous hike in concentrate feed cost 

alternative feeds may provide nutrients needed by cattle at a lower cost than traditional feeds. 

One such alternative feed for livestock is tree fodder/shrubs feeding because Tree fodders 

contain high levels of crude protein, ether extract, gross energy minerals and many show high 

levels of digestibility. Fodder legume tree leaves and shrubs always a role in the animal 

production system. However, antinutritive factors (tannins, mimosine) can be a problem in 

some species (Paterson et al., 1998).  
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Materials and Methods  

Location and climate 

The study area is located at an altitude of 2.8 m above the sea level at 10.52ºN 76.21ºE in 

central Kerala, which comes under the western Ghats plain agro-climatic zone of India.The 

environment is cool with subhumid climate. The rainfall mostly received during monsoon 

season in between mid of July to the mid of September with the range of 3100 mm. The 

winter rain begins in January and persists upto a beginning of March. The mean temperature 

ranges in summer 35ºC and winter temperature 20ºC. 

 

Study area and sample collection 

The study was performed during the period of August 2015 to January 2016 carried at 

College of Forestry, Vellanikara, Thrissur district, Kerala. Most dominant fodder leaves and 

shrubs in the region, which are being used for feeding ruminants locally, were Calliandra 

calothyrsus, Desmanthus virgatus and Stylosanthes hamata.  

 

Fig 2. Calliandra, Desmanthus and Stylosanthes 
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Biomass yield 

The biomass yieldsof calliandra, desmanthus and stylosanthes were estimated atCollege of 

Forestry, Vellanikara, Thrissur. 

Chemical analysis  

Chemical components such as crude protein, total ash, ether extract, crude fibre and nitrogen 

free extract were determined by standard methods (AOAC, 1990). 

1. Determination of moisture 

The dry matter was determined by drying the samples at 105ºC till constant weight.  

2. Determination of crude protein 

Crude protein was estimated by micro kjeldhal method. Oven dried sample was digested with 

H2SO4 in the presence of catalyst mixture containing K2SO4 and CuSO4. A known aliquot 

of the diluted sample was distilled in the presence of 10 ml of 2 per cent boric acid solution 

and titrated against standard 0.1 N H2SO4. The percent of nitrogen was calculated for the 

estimation of CP.  

3. Determination of ether extract 

The ether extract in a sample was determined by extracting with diethyl ether at 80ºC in 

soxhlet’s apparatus.  

4. Determination of crude fibre 

Crude fibre, sample was reflexed first with 1.25 per cent H2SO4 and subsequently with 1.25 

per cent NaOH for 30 min each to dissolve acid and alkali soluble component present in it. 

The residue containing CF was dried to a constant weight and the dried residue was ignited in 

muffle furnace, loss of weight on ignition was calculated to express it as CF.  

5. Determination of total ash 

For ash, sample was ignited in muffle furnace at 550ºC to burn all the organic matter and 

leftover was weighed as ash. 

6. Determination of nitrogen free extract 

 The Nitrogen Nitrogen-free extract: determined on dry matter basis as % NFE = 100 - (%CP 

+ %CF + %EE + % ash) 

7. Determination of Gross energy  

For gross energy calculation, dried ground material (0.5 g) was taken in crucible the crucible 

was put in the vessel. For firing, 80 mm length of pure cotton is huge over the firing wire (a 

40 mm of 0.4 nichrome wire) with its tail touching the sample. 3000 kpa pressure was filled 

in the vessel. The vessel is ready for gross energy calculation. Gross energy of the samples 
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also calculated by the help of bomb calorimeter according to methods suggested by the 

manufacturer. A benzoic acid standard was used for calibration of bomb calorimeter. 

Results and Discussion 

All of the obtained results represent the mid values acquired during a 6 months research 

period. The results of quantitative chemical analysis of tested samples of three fodder tree 

leaves/ shrubs. 

Biomass yield 

In this study observed biomass yields of calliandra yielded 20 and 60 t/ha/yr were after first 

year and second year, respectively. Biomass yields of desmanthus and stylosanthes were 40 

and 20 t/ha/yr, respectively on fresh basis. These results comparable with Radhakrishnan et 

al. (2007) assessed that biomass yields of D. virgatus legume fodder were 39.81 tonnes per 

acre, first cut began 60
th

 day and subsequent cuts after 45
th

 day intervals. Murugan et al. 

(2003) observed that dry biomass yield of S. hamata was 3.14 and 2.83 t/ha, respectively 

during the lush and lean season, respectively. S. hamata significantly enhances biomass yield, 

tillers and leaf width of Panicum (Alalade, 2014) 

Proximate composition  

The result are presented in Table 1. The crude protein concentration of the leaves and shrubs 

varied between 13.90 to 22.66 per cent on DM basis. The crude protein content of 

desmanthus was 22.66 per cent. These result compared well with those from other studies 

Gunasekaran et al. (2013) and Pasupathi et al. (2015) respectively for 18.94 and 20.28 per 

cent. Ether extract content of more in calliandra compared to other shrubs. Chellapandian et 

al. (2016) observed that leguminuous tree leaves contains 16.82 to 17.67 per cent CP on 

DMB and also Gunasekaran et al. (2014) noted that tree leaves contains CP ranged between 

17.14 to 19.89 Per cent on DMB. 

Gross energy values 

Gross energy values for the leaves of the calliandra, desmanthus and stylosanthes were 4506, 

4053 and 4737 GE/Kcal/Kg/DM, respectively are represented in Fig. 3. The differences 

between the energy values for the calliandra leaves are high compared to desmanthus and 

stylosanthes. 
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Table 1: Average concentration of nutrients in tree and shrub leaves, % DMB 

Nutrient, % Calliandra Desmanthus Stylosanthes 

Dry matter 38.50 29.14 34.12 

Organic matter 96.00 95.63 96.28 

Crude protein 18.45 22.66 13.90 

Crude fibre 19.57 22.50 25.28 

Ether extract 3.12 2.29 2.53 

Total ash 4.00 4.37 3.72 

Nitrogen free extract 54.86 48.18 54.57 

Acid insoluble ash 1.53 1.49 1.98 

Calcium 1.54 2.15 2.11 

Phosphorous 0.17 0.23 0.44 

Gross energy (kcal/kg DM) 4506.00 4053.80 4137.30 

 

 

Figure 3. Gross energy values for dry powdered leaf samples for calliandra, desmanthus 

and stylosanthes 

 

Conclusion 

The preliminary studies concluded that calliandra, desmanthus, stylosanthes had relatively 

high protein, ether extract and energy content and thus have the potential to be a good 

alternate feed source for ruminant animals. 
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