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2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Demand 14.0 14.2 14.3 14.5 14.7 14.8 15.0 15.1 15.3 15.5

Supply 2.4 2.9 3.5 5.1 6.1 7.0 7.3 9.3 10.0 10.5

Deficit (%) 83.1 79.5 75.8 65.0 58.4 53.0 51.5 38.7 34.6 32.3
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Fig. 01: Demand VS supply VS deficit of milk in Bangladesh
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Fig. 02: Available roughages in Bangladesh

Scenario of  Enteric CH4 emission 

from livestock sector in Bangladesh
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Challenges on livestock  production in Bangladesh

Objective of  the exp
To characterize the common crop 

residues and forages available in 

Bangladesh by using in vitro ruminal 

fermentation 

Climate smart 

Livestock 

production

SI Name of  

roughage

N

o.

Name of  varieties

1. Crop residues 3 Rice straw (Oriza sativa), UMS

(Urea Molasses Straw) and

maize stover (Zea maize)

2. Silage 2 Maize silage and Napier silage

3. Common grass 3 Napier grass (Pennisetum

purpureum), german grass

(Echinochloa polystachya) and para

grass (Brachiara mutica)

4. Leguminous fodder 3 Gliricidia (Gliricidia sepium), ipil

ipil (Leucaena leucocephala) and

Alfalfa hay (Medicago sativa)

5. Tree fodder 1 Moringa tops (Moringa oleifera)

Total single roughage

feed sample

12

Single concentrate

items

6 wheat bran, crushed wheat,

rice bran, kashari bran, maize

crushed and mustarded oil cake

Total feed sample

(R+ C)

18

Analysis of single feeds

DM, CP, CA, CF ADF, NDF, ADL, EE and GE

Incubation-1 (In vitro gas production kinetics)

Parameters to be studied-

Gas production volumes,

Gas production constant,

Digestible organic matter (DOM) and

Metabolizable energy (ME) or Net energy (NE)

Gas production- 2, 4, 6, 8, 12, 24, 32, 48 and 72 h

of incubation

Incubation-2 (Measurement of  CH4)

Parameter to be studied-

CH4

For all feedstuffs

DOM = 14.88 + 0.8893 GP + 0.0448 XP + 0.0651 XA

ME = 1.24 + 0.1457 GP + 0.0070 XP + 0.0224 XL

NEL = -0.22 + 0.1062 GP + 0.0048 XP + 0.0132 XL

Calculation of dOM, ME and NEL  

For calculation of digestible organic matter (DOM),

metabolizable energy ME) & net energy lactation

(NEL) different equations exist depending on feed

stuffs (Menke and Steingass, 1988)
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Fig.06: Gas production potential (ml/200 mg DM) of  

different roughages and concentrates
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Feed sample Chemical analysis (%) GE 

(MJ/kg; 

DM)

DM
XA XP XF NDF ADF ADL

Roughages

Rice straw  93,7 13,6 4,4 19,0 74,3 54,7 4,2 16,9

UMS  94,1 14,1 7,0 13,6 58,0 42,4 2,9 16,7

Maize stover 94,7 6,4 5,4 14,6 68,1 43,2 4,5 18,6

Maize  silage 95,7 8,1 10,6 15,9 71,2 48,4 5,4 18,9

Napier silage 96,1 7,1 9,4 20,6 77,1 55,9 8,4 18,8

Napier grass 95,2 8,8 5,2 18,8 72,1 52,8 7,6 18,3

German grass 94,6 15,5 14,7 16,3 62,6 48,5 6,8 17,4

Para grass 96,1 9,1 6,7 17,3 69,5 48,6 7,7 16,6

Gliricidia 90,7 11,7 24,0 14,0 52,4 50,0 30,1 20,2

Ipil ipil 92,7 9,2 31,4 7,0 38,0 18,7 7,4 21,1

Alfalfa hay 93,1 10,6 16,6 18,9 58,6 53,6 12,2 18,8

Moringa tops 95,7 6,6 12,5 17,5 56,3 49,7 8,3 19,1

Concentrate 

Wheat bran 90,9 4,2 13,0 4,0 27,6 16,7 4,4 18,7

Crushed wheat 91,5 1,6 11,7 0,8 12,1 4,0 0,9 18,8

Rice bran 93,5 14,3 7,5 18,7 63,6 53,2 14,4 19,5

Kashari bran 90,9 11,1 16,3 9,6 40,9 31,2 3,8 17,3

Maize crushed 91,3 2,3 8,4 0,5 8,6 3,5 1,1 19,7

M. oil cake 94,5 39,0 10,4 5,5 46,2 36,3 5,7 13,3
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Fig.04: Gas production of 24 hrs and digestibility of organic matter (dOM) of different

feedstuffs
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Fig.05: Methane (CH4) production and CH4 concentration of  different feedstuffs

Feedstuffs Scientific name pGP

(ml 200 mg-1

DM)

cGP

(%/h)

Roughages 

Rice straw Oriza sativa 59.9c 2.02k

UMS Oriza sativa 52.9de 3.80i

Maize stover Zea maize 57.2cd 3.99ghi

Maize silage Zea maize 53.3de 3.80i

Napier silage Pennisetum purpureum 49.8ef 3.04j

German grass Echinochloa polystachya 51.1ef 3.88hi

Para grass Brachiara mutica 47.6f 4.68f

Napier grass Pennisetum purpureum 49.6ef 4.58fg

Ipil ipil Leucaena leucocephala 33.9g 7.39d

Gliricidia Gliricidia sepium 23.8i 3.98ghi

Alfalfa hay Medicago sativa 31.1h 4.55fgh

Moriga tops Moringa oleifera 33.4gh 12.1b

Concentrates

Crushed maize Zea mays 95.3a 5.94e

Crushed wheat Triticum aestivum 93.6a 7.60d

Wheat bran Lathyrus sativus 73.4b 8.50c

Kashari bran Brassica juncea Coss 67.7b 4.93f

Rice braan Oryza sativa 16.3k 7.65d

Mustard oil cake Triticum aestivum 21.5j 21.3a

P-value <0.05 <0.05

Major feed and fiber 

components

CH4 Nitrogen and fermentation 

characterize

CH4

Dry matter (DM) 0.561 Crude protein (CP) -0.861**

Ash 0.042 Gas production (GP) at 24h 0.941*

Neutral detergent fiber 

(NDF)

0.671* Digestibility of  organic matter 

(dOM)

0.443

Acid detergent fiber (ADF) -0.191 Metabolizable energy (ME) 0.294

Acid detergent lignin (ADL) -0.364 Net energy lactation (NEL) 0.374

 German grass, maize and napier silage showed good result

when compared to other examined crop residues and common

grasses

 All leguminous fodder had high crude protein (CP)and gross

energy (GE) contents, sufficient to be considered as

supplements for low quality roughages

 All types of concentrate items provided better result except rice

bran and Mustard oil cake

 Evaluation of various feedstuffs is supportive for formulating

the balance ration to the farm animals and better utilization of

commonly available feed resources.

Fig.03: available concentrate feed in Bangladesh

Table 01: Chemical composition and gross energy (GE) of different feedstuffs

Table 02: Pearson correlation between in vitro methane (CH4) production and 

chemical constituents of  different feedstuffs


