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                                      ABSTRACT
Increasing atmospheric concentrations of methane have led scientists to examine its sources of origin. Ruminant livestock can produce 250 to 500 L of methane per day Jhons et al.(1994). This level of production results in estimates of the contribution by cattle to global warming that may occur in the next 50 to 100 yr to be a little less than 2%. Many factors influence methane emissions from ruminant and include the following: level of feed intake, type of carbohydrate in the diet, feed processing, addition of lipids or ionophores to the diet, and alterations in the ruminal micro flora. Manipulation of these factors can reduce methane emissions from cattle. By using cylinder method of gas production developed by Menke et al.(1979) the inhibition of methane gas production was observed . For this purpose we have conducted several trials by using cylinder with rumen content and mineral mixture. 200mg feed sample was taken in each cylinder and as methane gas inhibitor, I have used specific microorganism in one cylinder considered as treated cylinder(T1). Result shows that methane production reduced 35.57% in microorganism treated sample than controlled one which is statistically significant at 1% level. This research can be continued to know any alteration of rumen physiology for using microorganism.
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INTRODUCTION
     Methane (CH4) is a colorless, odorless gas generated as a by-product of microbial fermentation of feed in the gastrointestinal tract of ruminant animals. Methane producing bacteria are commonly referred to as methanogens. Methanogens use hydrogen and carbon dioxide and  produce methane. This hydrogen and carbondyoxide produced as end product of microbial fermentation. In Canada, CH4 emissions from ruminant animals was 10.6 % above in 2000 than  the year 1990. 

Wittenberg(2002)  reported that  1 g CH4  can loses 55.2 kJ feed energy.
Cattle typically lose 6% of their ingested energy as eructated methane. Animal science nutrition research has focused on finding methods to reduce methane emissions because of the role of methane in global warming. However, because methane can affect climate directly through its interaction with long-wave infrared rays and indirectly through atmospheric oxidation reactions that produce CO2, 

a potent greenhouse gas. Many recent attention has been given to its potential contribution to climatic change and global warming. 

Khelial et al.(1993) reported that at 100 years ago atmospheric methane level was 750 ppb which after 100 years it reaches 1800ppb. Anually more than 500 Tg methane gas entere into atmosphere. At this rate, methane is expected to cause 15 to 17% of the global warming over the next 50 year (IPCC,1992). Very recent radiocarbon [14C-] isotope measurements on atmospheric methane indicate that between 20 to 30% is of fossil origin. Sources contributing old carbon include   gas drilling, venting, and distribution; mining; and wet land emissions that contain carbon that has been stored for several thousand years. The remaining 70 to 80% of atmospheric carbon is derived from sources that yield contemporary carbon from enteric fermentation (animals and insects), natural wetlands, biomass burning, oceans and lakes, rice production, and waste treatment.
Table 1. Recent estimates of the principal natural and anthropogenic global methane source tg/Yr3Jhonson et al.(1995).

	Natural


	           Energy /refuse
	Agricultural



	Wetland 
	115
	Gas and oil
	50
	Rice 
	60

	Ocean 
	15
	Coal 
	40
	Livestock 
	80

	Termites
	20
	Charcoal 
	10
	Manure 
	10

	Burning  
	10
	Landfills 
	30
	Burning 
	5

	
	
	Wastewater 
	25
	
	

	Total 
	160
	
	155
	
	165


Adapted from  IPCC (1992). Most authorities estimate total global production to be between 500 and550 Tg/yr. These estimates reflect entry into the atmosphere.

Tg = 1 million metric tons. 
The world’s 1.3 billion cattle account for about 73% of total 80 Tg of methane produced by livestock worldwide each year Gibbs et al.(1994). The contribution by cattle to any global warming that may occur in the next 50 to 100 yr has been estimated as a little less than 2%.
             Bangladesh is an agricultural country .The  livestock population includes cattle 23 million, buffalo 1.3 million , goat 21.6 million, sheep 2.8 million ,chicken 212.5 million (BARC,2010); These  large  amount livestock has a great contribution in the global warming. So world are keen to control methane gas  emission from livestock. In Bangladesh not so many study has not  conducted so far on to minimize  methane gas production from ruminant. Considering this important global warming I have chosen to take an experiment to reduce methane gas emission from ruminant. The prime objectives of my  study are as follows: 
1. To determine the invitro methane gas production in cylinder by supplying rumen physiology. 

2. To reduce methane gas production by using microorganism.  
REVIEW OF LITERATURE
Monensin partly inhibited methanogenesis and increased propionate production, although the effect was not always statistically significant. Monensin reduces methane production by inhibiting hydrogen production from fumarte (Nevel,1977). Total and net microbial growth were considerably decreased by addition of Monensin, in incubations with casein, Monensin lowered protein degradation in line with a lowered ammonia production, Nevel al.(1977).  
2,2-dichloroacetamide(.5 ppm of the fluid) increased the molar proportion of  propionate  only  in the 50:50 forage concentrate diet Garica et al.( 1996).
Rumen modifiers such as ionophores improve dry matter intake efficiency and suppress acetate production, which results in reducing the amount of hydrogen released In some of the published research, CH4 has been reduced by 10%, however the affect of the ionophores have been short lived in respect to CH4 reduction Sniffen et al.( 2007)
 The grinding and pelleting of forages can reduce emissions by 40% however the costs associated with this practice may be prohibitive Sniffen et al.(2007). 
Dietary fats have the potential to reduce CH4 up to 37%. This occurs through biohydration  of unsaturated fatty acids, enhanced propionic acid production and protozoal inhibition. The effects are variable and lipid toxicity to the rumen microbes can be a problem. This strategy can affect milk components negatively and result in reduced income for the producer (Virginia,1991);
CuSO4 has also effect  on rumen fermentation, it  was studied in a continuously cultured rumen ecosystem. Introduction of  CuSO4, at a level of 50 mg/500 ml of culture volume twice daily, caused a marked inhibition of fermentation of concentrates. Fermentation of alfalfa hay was not inhibited by the same CuSO4 concentration when the inoculum for the culture was obtained from a cow maintained on a normal concentrate ration. When the inoculum was from a cow on a high concentrate ration, hay fermentation was partially inhibited by CuSO4. Concentrations of CuSO4 that did not inhibit the fermentation of alfalfa hay or hay-concentrate mixtures caused preferential production of propionic acid and decreased production of methane Beauchmin et al.(2006).
Essential oils can interact with microbial cell membranes and inhibit the growth of some gram-positive and gram-negative bacteria. As a result of such inhibition, the addition of some plant extracts to the rumen results in an inhibition of deamination and methanogenesis, resulting in lower ammonia N, methane, and acetate, and in higher propionate and butyrate concentrations. garlic oil, cinnamaldehyde (the main active component of cinnamon oil), eugenol (the main active component of the clove bud), capsaicin (the active component of hot peppers), and anise oil, among others, may increase propionate production, reduce acetate or methane production, and modify proteolysis, peptidolysis, or deamination in the rumen. However, the effects of some of these essential oils are pH and diet dependent, and their use may be beneficial only under specific conditions and production systems. For example, capsaicin appears to have small effects in high-forage diets, whereas the changes observed in high-concentrate diets (increases in dry matter intake and total VFA, and reduction in the acetateto-propionate ratio and ammonia N concentration) may be beneficial only under specific conditions and production systems Maneke et al.(2006).
The concentration of hydrogen in rumen fluid negatively feeds back on the rate of fermentation and microbial growth. The rumen ecosystem has evolved to remove this hydrogen through growth of Archae that obtain energy for their growth by reducing carbon dioxide to methane and water in the rumen. A few reports have examined the potential of nitrate in vitro as a methane reducing feed additive, which appears to lower methanogenesis. consistently Leng et al. (2010). The potential of nitrate conversion ammonia to act as a hydrogen sink in the rumen was reviewed (Leng ,2008);  with a clear indication emerging that it is entirely feasible  that nitrate could be used as a fermentable N source by ruminants provided the rumen ecosystem was allowed to adapt over a sufficiently long period and provided certain nutritional conditions were met. In particular the availability of sulphur  appears  to be a crucial issue. 
The ethanol extract of soapnut (Sapindus mukorossi) seed pulp completely inhibited in vitro methane production along with a significant reduction in protozoa count and acetate/propionate ratio. The methanol extract of seed pulp of harad (Terminalia chebula), leaves of poplar (Populus tremuloides), flower buds of cloves (Syzygium aromaticum), ethanol extract of guava (Psidium guayaba) leaves and both the ethanol and methanol extracts of garlic (Allium sativum) strongly inhibited in vitro methanogenesis Anderson et al(2003). The effect on ciliate protozoa was variable with these plant extracts and there was no correlation between methane and protozoa inhibition. The presented in vitro results indicate that plant secondary compounds seem to have a potential to be used as feed additives for rumen manipulation to reduce methane emission(International Conference on Greenhouse Gases and Animal Agriculture, held in Zurich, Switzerland between 20 and 24 September 2005). Capric acid has antimethanogenic activity  Goel et al.(2009).  For this  reason they used standard concentrartes with fatty acid .they used standard dairy concentrates(.5gm),supplemented with sunflower oil (10mg),and linseed oil (10mg) and increased doses of capric acid (o,10,20 and 30mg), was incubated with mixed rumen  contentes  and buffer (1:4 v/v) for 24 hourws . th e methen inhibitory effect of capric acid was more pronounced at the highest  (30 mg ) does compared to the medium  dose (20mg) (85%vs34%),where as the lower dose  (10mg) did not reduces  rumen methanogenesis.  
Many members of a series of 6-substituted 2,4-bis (trichloromethyl)-benzo[1,3]dioxins were  proved as  potent inhibitors of methanogenesis by rumen contents in vitro. The most potent compound inhibited methane production by 70% or more at a concentration of 1 microgram/ml (approximately 2.5 mumol/l). Two compounds, namely the 6-carboxylic acid (ICI 13409) and the 6-carboxamide (ICI 43586), caused a large inhibition of methanogenesis sustained for many hours, following a single intrarumen injection in sheep or cattle. Inhibition was maintained for long periods by single daily dosing directly into the rumen or by dietary administration     (Davies , 1982);
Czerkawski. (1975) Methane production was inhibited by using  two different chemical  in different route in ruminant. In this experiment  they used trichloroethhyle piavalate (TCE-P)  and trichloroethyle acetate (TCE-A )in ruminamt they  applied these two components  intraruminaly and mixing with feed in sheep .Inhibition of methane production was greater with samples of rumen contents taken after feeding than with those taken before feeding. When sheep were given 120--300 mg TCE-P/d the inhibition of methane production ranged from 21 to 81%. When sheep given maintenance rations were given 125-300 mg TCE-A/d there was 28--90% inhibition of methane production. When sheep were given twice maintenance rations 150 mg TCE-A/d gave no inhibition and 300 mg TCE-A/d gave very low inhibition of methane production (about 16%).  Most experiments in this case there was a significant increase in the propionic acid:acetic acid concentration ratio in the rumen when methane production was inhibited Methanogenic bacteria has a correlation with rumen protozoa in the system. methanogenesis increases when methanogenic bacteria has proper combination with rumen protozoa  in the rumen.Methanogenic bacteria superficially associated with rumen entodiniomorphid protozoa were observed by fluorescence microscopy. Protozoal suspension separated from strained rumen fluid (SRF) by gravity sedimentation exhibited a rate of methane production six times greater (per millilitre) than SRF. The number of protozoa (per millilitre) in the protozoal suspension was three times greater than that of SRF; however, the urease activity of this fraction was half that of SRF. The methanogenic activity of SRF and the discrete fractions obtained by sedimentation of protozoa correlated with the numbers of protozoa per millilitre in each fraction. Gravity-sedimented protozoa, washed four times with cell-free rumen fluid, retained 67-71% of the recoverable methanogenic activity. Thus it is evident from observations that many methanogens adhere to protozoa and that the protozoa support methanogenic activity of the attached methanogens. When protozoa-free sheep were inoculated with rumen contents containing a complex population of protozoa, methanogenic activity of the microflora in SRF samples was not significantly enhanced        Krumholz  et al.(1983).
Ciliate protozoa has a great role  in the lysis of methanogenic archaea in rumen fluid.  Predation by ciliate protozoa can account for 90% of the eubacterial protein turnover in the rumen. However, little is known about the factors affecting the lysis of archaea in rumen fluid. Bacterial lysis was followed from the release of acid-soluble 14C from 14C leucine-labelled bacteria. The rumen methanogen Methanobrevibacter  was broken down more rapidly than other non-ruminal archaea in rumen fluid withdrawn  from sheep harbouring either a mixed protozoa population or monofaunated with Polyplastron multivesiculatum or Entodinium spp.  In view of the high number of bacteriophages in rumen fluid and susceptibility of ruminal  bacteria to phage-induced lysis it is tempting to suggest that phages have a role in the lysis of archaea in rumen fluid Newbold  et al.(1994).
There also evidence that   Cig unsaturated fatty acids inhibit methane production from various substrates by mixed rumen bacteria in vitro .This inhibition is not due to a competition for available hydrogen, but to a toxic effect towards methanogenic bacteria.  Cis-unsaturated fatty acids are much more active than trans isomers or saturated fatty acids. With cis isomers, toxicity increased with the number of double bonds. These findings can be explained by assuming a physicochemical mechanism of inhibition of methane production   Demeyer et al.(2002).   

Methanogenesis and sulphate reduction has coreltion.A series of experiments was conducted to study the relationship between methanogenesis and sulphate reduction in ovine rumen and porcine caecum.The study shows that effect of 2-bromoethane sulphonate on hydrogen production by digesta suggested that the most important H2-disposal system in the rumen is methanogenesis and that methanogenesis is not predominant H2-disposal system in the porcine caecumMethanogenic bacteria (MB) were predominant in the rumen and sulphate reducing bacteria (SRB) were predominant in porcine caecum. Free sulphate levels in digesta appear to affect the relationship between MB and SRB Ushida  et al.(2004). 
Gut anerobic fungi  posses severel roperties not in other fungi that are undoubtedly related to theirv obligatory anaerobuic life-style ,perhaps itself the most unusual of their properties. Much of the interest in these fungi so far has concerned the extent of their role inn ruminant digestion.anerobic fungus with rumen microbes produce less methane and increases the cellulose digestion in rumen Thomas et al.(1981).  

MATERIALS AND METHOD
Materials required 

100 ml calibrated syringes, shaking water bath , micro organism sample and lime water .

Procedure 

Day before the incubation

Weighing the samples

Feed samples should be milled using a 1 mm screen.  200±10 mg was taken in spoon.Spoon with  feed sample attached with a glass rod. We have used 1 syringe as controlled one  (To , i,e cylinder without microorganisam). After weighing all the samples, vaseline werw applied to  the pistons and inserted  into the syringes.. Clamp the silicone tube fitted to the nozzle. Keep the syringes in an incubator setat

390C.                    
Day of incubation

1. Collection of rumen fluid

a. Collect both  the solid and liquid  portion (ratio 1:2) from the rumen of  slaughtered  animals (normally 2)  then fluid was collected from this content by pressing it over a thermo flask. 

b. Add  microorganism  in one syringe ( test syringe T1 ) keep other syringe without microorganism ( Controlled syringe T0).
2. Dispense 30 ml rumen fluid  into all syringe( both controlled and treated )  through the silicone tube fitted to the nozzle.

3. Push the gas bubbles out and close the silicone tube with the clips.

4.  Record the volume and put the syringe in a water bath set at  390C.
5. Six to eight hrs after the incubation, record the readings .
6. Collection of produced gas from cylinder.
After 24 hours incubation the gas produced by rumen microflora in incubated cylinder was transferred into the disposable syringe (50 ml size) and kept it by closing the noozle of disposable syringe. After that methane gas was estimated by using lime water technique
Calculation of methane gas from total  produced gas by lime water method. 

After collecting the total gas in disposable syringe lime water was supplied in the disposable syringe containing gas until the color change of water has occurred. Color change of water indicate the total carbondioxide present in produced gas has dissolved in lime water and remaining other is methane gas.
Few important considerations that I have followed during gas estimation 

Soon after getting the syringes from the firm, mark the plunger and the corresponding graduated outer portion (barrel) with a diamond pencil or a permanent waterproof mark (just after opening the case containing  the syringe comprising of the plunger and the barrel). Give the same number to both the parts of the syringe.

1. The plunger should be properly lubricated using white Vaseline(apply less amount of Vaseline for incubations up to 24 hr and more for incubations up to 96 hr).

2. Collect the rumen liquor from both the liquid and the solid phase and handle it properly (use of warm containers, flushing the containers with carbon dioxide, always keeping the rumen liquor under carbon dioxide).

3. Start flushing the medium with carbon dioxide about 10 min before adding the reducing solution. Also flush the medium for at least 10 min after rumen fluid and before start filling the syringes (the flow could be reduced at this stage).

4. While filling the syringes with the medium, keep an eye on the medium(carbon dioxide gas should be flushing into the medium and the medium should be stirring)

5. After dispensing 30 ml of the medium into the syringe create a light vacuum by pushing back the plunger and then open the clip. This procedure will bring the medium lying in the nozzle back into the syringe.  Otherwise there could b a loss of the medium and/or sample

6. After filling of the syringed has been completed (might take 30-40 min) shake the syringes. Shake them again after every 30min till first 2 hr of the incubation. Make sure that all feed particles are taken into the medium while stirring(swirling shaking action might help)

7. Wash the dispenser with distilled water immediately after finishing filling the syringes, otherwise the dispenser could get stuck up and might not then be usable

8. Check the temperature and level of water bath at least twice a day.

9. In the evening (before going home), if the plunger is above 80 ml level, note down the reading, take a representative sample in an evacuated vial- for gas analysis and push back the plunger and note down the reading again.

10. When the plunger is pushed back, give a shake after approximately 30 min in order to prevent taking up the sample along with the bottom portion of the plunger and out from the incubation medium.

11. Use the carbon dioxide gas cylinder, with caution. Misuse could cause an accident.

12. While shaking the gas volume readings, use the brown ring marked on the plunger and not the bottom end of the plunger. Keep the syringes in inverted position and in parallel with the eye while recording the gas volume. Immediately transfer the syringe into the water bath after taking the reading.
                 RESULT AND DISCUSSION
Table.1:Production of methane gas at different time.
	
	Amount of gas in different times(hours)

	No of trials
	No of syringes
	0.0
	8.0
	16.0
	24.0
	Total

	01
	To
	0
	10
	19
	29
	29

	
	T1
	0
	8
	15
	19
	19

	02
	To
	0
	11.5
	21
	33
	33

	
	T2
	0
	7.22
	14
	16
	16

	03
	To
	0
	12.1
	20
	28
	28

	
	T3
	0
	8.4
	13
	23
	23


Table.2: Amount of methane gas in total calculated gas (ml).
	
	TREATMENT

	REPLICATION
	To
	T1

	R1
	10.15
	6.84

	R2
	9.9
	5.6

	R3
	10.64
	8.05

	Average reduction
	10.23
	6.83


Table.3; Amount (ml) of total gas in microorganism mixed cylinder (T1) and in cylinder without microorganism(T0).
	
	Treatment 

	Replication
	To
	T
	Difference
	% of reduction

	R1
	29
	19
	10
	34.48

	R2
	33
	16
	17
	51.52

	R3
	28
	23
	5
	17.86

	Average
	30
	19.33
	10.67
	35.57


Gas cylinder having incubated with microorganism(T1) has reduced total gas production .The average total gas production reduction is 35.57%.Table(3).
Average reduction of methane gas production is 33.24% table(4)

Table.4: Statistical analysis
	
	Mean production ± SD
	     SE
	Significance

	Methane 
	        10.23±.38
	    0.217
	0.01


Statistical analysis shows  that the mean average methane gas production is 10.23 having standard deviation 0.38 which is significant in 1% level.This group(T1) and control group (To) is significant.
In our experiment we have used microorganism in vitro to reduce methane gas production. For this purpose we have used trial of methane gas reduction by using rumen content and  microorganism.  We have recorded total 3 trials having indicates the difference between treatment 24 hours incubation invitro. Result shows that the proportionate reduction of methane gas  by the microorganisan is 35.57% which is slightly less than the result of  Ishler,(1991); where he reduced 37% methane from ruminant by using lipid , but lipid shows toxicity, and higher than the result of  than the result of
 Sniffen et al.,( 1991) .where he got 10% reduction of methane gas production by using ionospheres in ruminant diet. In our study the reduction of methane gas production may be due to competitive inhibition of hydrogen ion production in ruminant metabolism which is responsible for methane gas production. 

CONCLUSION
 The experiment was under taken to evaluate the potential of methane gas production inhibition  in ruminant   (Normal range 500-1000l liter  per day) by microorganism. For this purpose we have created artificial rumen environment in shaking water bath and conducted the experiment. The experiment shows that the supplied microorganism reduce 35.57% methane production invitro. From here we can assume that methane production has reduced in a significant level by using the micro organism. This result reveals that the use of this microorganism with ruminant diet can reduce methane production by methanogenic bacteria in ruminant which will reduce global warming in near future.
LIMITATION OR SHORTFALL OF THE EXPERIMENT
During my experiment the following limitation s were encountered:

i. Due to lack of gas chromatography we have calculated the methane gas by lime water method.

ii. We have not yet evaluated the any alteration digestive physiology of ruminant for using supplied microorganism. Further research can be continued to find out this.

iii. Due to lack of instrument we have conducted only 3 trials of the experiment.
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