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Abstract 

Livestock productivity is influenced by environmental factors, which could reach 70%, and genetic factors are 

only 30%. Of the environmental factors, aspects of the feed had the most impact, which is about 60%. The main 

feed of ruminants is greenery, however, its availability is very limited, especially in the dry season, thus, 

conducted the provision of fodder by optimizing the utilization of agricultural / crops waste into a complete 

forage. One of the crops waste that has significant potential is corn cobs, which is wasted and accumulate and 

eventually decomposed when it mixed together with other garbage. This waste contains a lot of cellulose and 

hemicellulose, and can be used as an energy source feed for ruminants.  

------------------------------------------------------------------------ 

* Corresponding author.     

http://gssrr.org/index.php?journal=JournalOfBasicAndApplied


International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 30, No  5, pp 75-86 

76 
 

This study aims to determine the effect of the form of a corn cob based complete forage with another form of 

forage, on consumption, characteristic, Rumen Fermentation for local goats. The study was compiled using the 

completely randomized design with unidirectional pattern (Completely Randomized Design / CRD) 3 x 3 with 

handling: R1 is flour / mesh form complete forage, R2 is Pellets form complete forage and R3 is Wafer form 

complete forage. This handling does not affect significantly (P> 0.05) on dry matter intake, organic matter, 

crude fiber and crude protein. Similarly on Ammonia ruminal fluid and ruminal pH also not significant react(P> 

0.05). The results showed that feeding the TMR complete forage in different forms, give no significant effect 

(P> 0.05), or it can be concluded that, there is no negative effect on the performance of local goats. 

Keywords: corn cobs; complete forage in the form of Flour / mesh (TMR); pellets and Wafer; local goats.  

1. Introduction 

Corncob is an agricultural waste are widely available at the time of the harvest season, even discarded and piled 

up just like that, so it will decompose when it is mixed together with other garbage, also cause an environmental 

and water pollution and when it waste carried away to the river.  

This waste contains a lot of cellulose and hemicellulose, and in this case fo ruminants can be used as a source of 

energy forage. Corncobs can be given to ruminants, is a low-quality coarse forage material with a low protein 

level quality and less palatable, and can quickly overgrow with fungus if not dried as quickly as possible. 

Nutritional composition of corncobs consists of 90% of BK, 2.8% of PK, 0.7% of LK, 1.5% of ash, 32.7% of 

SK, the cell walls of 80%, 25% of cellulose, lignin 6% and 32% of ADF [1,2], corncobs has a protein content of 

(2.94%) with high levels of lignin (5.2%) and a high cellulose level (30%) and digestibility average of 40%. 

Efforts to improve the quality of corn cobs as ruminant feed can be done by physical treatment, chemical, 

biological or a combination of those treatments. Physical treatment by enumeration can be combined with 

chemical treatment, such as ammoniation and biological treatment, which is fermentation using a microbial 

cellulolytic starter. The function of the fermentation is able to lower the level of crude fiber and simultaneously 

increase the digestibility of fibrous feedstuffs while increasing levels of crude protein [3].  

The advantage of a corncob waste processing which converted into a complete forage is useful for improving 

the nutritional content which is also expected for the increased of utilization of corncobs as the alternative  for 

ruminants. then in this experiment, carried out various activities to evaluate the comparison of the best feed 

form, ranging from the pellet, wafer and Flour / mesh. 

2. Materials and Method 

2.1 Livestock and Design of Experiments 

This study is using 9 local nut-goats were placed in metabolic cages that equipped with the feeding container 

and urine slot. This enclosure fitted with a plastic ram on the floor of the cage that serves as filtration of feces 

and urine, plastic funnel and a jar installed under the plastic ram, capturing the urine, so that feces and urine 
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deposited in their respective container. Tools provided: gutters, plastic buckets, glass jar, syringe, basin, electric 

scales, oven, boiler, gas stove, sample bags, guttering, stove, test tubes. And the material used are corn cobs, 

rice bran, refined corn, coconut oilcake, soybeans oilcake, molasses, urea, salts and minerals. 

The research took place for 3 months with 3 stages of research which are habituation during the first 10 days. 

Habituation is done so that animal feed used to the feed given, and all feed eaten before, has been completed 

removed in 10 days. Secondly, the daily consumption measurement and weighing of livestock carried out once 

a week. Third a period of collection or data collection for 5 days is data taken is the effect of handling of feed. 

By using a completely randomized design unidirectional pattern (Completely Randomized Design / CRD), 

treatment of feed (R1, R2, and R3) and each consisting of three replications. 

2.2 The procedures for making complete feed, composition and content of nutrients and feed Sampling 

Cobs of corn and other feed ingredients that still rough, must be finely milled in advance by using a grinder. 

Then each of the feed material is weighed based on the formulation of each treatment, and mixed thoroughly, 

then exposed to hot steam until cooked. Furthermore, molding is done by using pellets and wafers molding 

machine. 

Table 1: Composition of ingredients in the ration of research 

 

Feed ingredients 

Treatment (%) 

K P W 

Corncobs 45 45 45 

Bran 15 15 15 

Cornstarch 10 10 10 

Coconut oilcake 5 5 5 

Tapioca 10 10 10 

Soybean oilcake 7 7 7 

molasses 5 5 5 

Urea 1 1 1 

Salt 1 1 1 

Mineral 1 1 1 

Total 100 100 100 

                   K  = Control / mesh Complete Feed 

                   P   = Pellets Complete Feed 

                  W = Wafer Complete Feed 
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Table 2: Nutrient content of complete feed on each treatment 

 

Nutrients 

Contents (%) 

K P W 

Dry ingredients 81,76 80,79 79,34 

Organic ingredients 78,90 76,24 75,20 

Crude protein 10,12  ( +2,4 ) 10,12  ( +2,4 ) 10,12 ( +2,4 ) 

Crude fiber     20,24  ( +4,15 )  20,24  ( +4,15 ) 20,24  ( +4,15) 

BETN 61,07 66,17 59,91 

NDF 48,21 38,03 41,17 

ADF 3,53 16,08 26,43 

 

           Description: The result of the calculation of complete feed ration formulation 

2.3 Sampling 

In the sampling period for 5 days, there are four samples taken for further laboratory analysis, ie; sample of; 

feed, feces, urine and ruminal fluid 

• Feed: to calculate the feed consumption. Is the difference between the remaining of the feed with the 

feed given. Remaining of feed during the 5-day sampling period homogeneously mixed and then 

sampled as much as 10% for laboratory analyses 

• Feces: Total feces were weighed each day during the five-day sampling period. Then homogeneously 

mixed, then sampled as much as 10% for laboratory analyses 

• Urine: Urine is collected in a container that had previously been filled with 100 ml of sulfuric acid 1 M 

to prevent the loss of N (final pH of the urine is set to pH <3). Total urine that is collected in a day 

recorded in volume and diluted 4 times with the distilled water to prevent the deposition of uric acid. A 

collection of urine samples for 3 days mixed and stored at a temperature of -200C to be analyzed in the 

laboratory. 

• The Ruminal Fluid: Sampling of ruminal fluid taken with system Stomach Tube [4] using a vacuum 

pump, and performed at the end of the study or the last day of the collection phase of each period. 

Capturing ruminal fluid is done 4 hours after feeding. Ruminal fluid samples that have been taken 

subsequently measured its pH, and then filtered with gauze, and then centrifuged to obtain a clear 

Ruminal fluid. The Ruminal ammonia measurement is by using Microdiffusion Conway method [5] 

Chemistry Laboratory Faculty of Animal Feed Hasanuddin University. 

2.4 Laboratory Analysis 
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Feed and feces samples were analyzed for the content of dry matter and organic matter.  

a. Dry ingredients 

Weigh plastic, firstly dried, for approximately 1 hour in the oven at 105 ° C, then cool the bottle in a desiccator 

for 15 minutes and weigh (x). A total of 5 grams of sample (y) were weighed and put into a weighing bottle, 

then put in the oven at 105 ° C for 4-6 hours. After that, cooled in a desiccator for 15 minutes and then weighed 

again. 

b. Organic ingredients 

Determination of organic materials is based on the method [6] by first determining the ash content in feedstuffs. 

Ash materials specified by burning of samples in a furnace at a temperature of 400-600oC for 6 hours so that all 

organic substances will evaporate.  

Then the sample is weighed, weighing 5 grams and put into a porcelain cup. Cup and its contents placed over a 

Bunsen burner, then put in an electric furnace to be burned / converted into ash at temperatures 400-600oC. 

After the ash turned white as a whole, and then chill in eksikator. After one hour the samples is weighed again. 

c. pH of Ruminal Fluid 

Ruminal fluid pH was measured by using a pH meter. pH meter is turned on, let the pH meter stable for 15-30 

minutes. Standardization with the buffer solution with the pH standard of 7. Rinse with the distilled water and 

then dry with a tissue. Insert electrode into tubes containing the samples of ruminal fluid, the pH value is set 

by looking at the numbers on the monitor screen. 

d. Data Analysis 

Data were analyzed by analysis of variance with the help of Statistical Product and Service Solution (SPSS) 

version 15. If the treatment significantly affects, then will be performed a further test [7] 

3. Results and Discussion 

Analysis of variance showed the insignificant influence on the consumption of dry ingredients of complete feed 

with a different shape. From Table 4, it can be seen that R2 has a consumption of dry ingredients of 943 g 

higher compared with the other treatment, it is a representation of the level of palatability and the form of feed 

pellets, it is supported by [8]. 

The High-low level of feed consumption of ruminants livestock is influenced by external factors, namely: 

shelter (cage), palatability, nutritional intake, feed form /shape, and internal factors are: taste, physiological 

status, body weight and livestock production itself.  
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Table 3: The mean of BK, BO, SK, Protein, Fat, ADF and NDF Consumption 

 

Consumption parameter 

Treatment  

P > 0,05 
R1 R2 R3 

Dry ingredients (g/hr) 

Organic material (g/hr) 

Crude Fiber (g/hr) 

Crude Protein (g/hr) 

Crude Fat (g/hr) 

ADF (g/hr) 

NDF (g/hr) 

764 

602 

183 

75 

40 

180 

368 

943 

719 

229 

66 

50 

225 

460 

822 

618 

203 

67 

44 

199 

408 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

          

              R1 = Control / mesh Complete Feed 

              R2 = Pellets Complete Feed 

              R3 = Wafer Complete Feed 

Complete feed in pellets shape is likely drier and smoother when compared to the shape of the wafer feed and 

TMR feed. According to [9]. High Values of feed consumption due to more subtle forms of feed and also 

because the dry form of air causes the cattle consume water more frequently that helps the process of 

hydrolysis, the rate of feed digestibility and rapid gastric emptying process resulting in increased feed 

consumption  

Generally, consumption of organic material, resembling the pattern of dry ingredients consumption, this also 

occurs in the treatment of different forms of complete feed on livestock, which is not significant.  

Similarly, consumption of dry ingredients of treatment R2 has a value of consumption of organic materials that 

is higher (719 g) than the other treatments, it is in line with the opinion of [10] stated that the organic material is 

closely related to dry ingredients, as organic materials represent the largest part of the dry ingredients / material. 

High and low-level consumption of organic material will be influenced by the level of dry ingredient 

consumption. 

Consumption of coarse fibers of this experiment showed the insignificant effect, but showed a tendency to 
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follow the pattern of the consumption of dry ingredients and organic ingredients, with the highest consumption 

of coarse fiber found in treatment R2 namely Pellets 229. According to [11] states that: food consumption is 

influenced mainly by factors of quality of food and the factor of energy needs of the livestock which is 

concerned. The different consumption of coarse fibers of each treatment may also be influenced by the animal 

itself. For ruminants .fraction of fiber in the food serves as a primary energy source, which mostly cellulose and 

hemicellulose from the fiber can be digested by microbes contained in their digesting system [12]. 

The highest value of the consumption of crude protein was in treatment R1 namely 75g, it does not follow the 

pattern of the value of of crude fiber, dry ingredients and organic ingredient, unlike the case with the opinion of 

[13] stated that protein of feed in line with the consumption of dry ingredients and organic ingredients.  

Coarse Protein consumption value of the treatment of different forms of complete feed is higher if compared 

with the research of [14] that is equal to 12:32 grams / head / day.  

This is because the feed ingredients, types of livestock, as well as the weight of the cattle used are different. In 

addition to the factors of livestock, feed and environmental factors will also influence the consumption of crude 

protein.  

According to [15] that the level of consumption differences are influenced by several factors, among others, the 

factors of cattle (weight and age), the level of digestibility of feed, feed quality and palatability 

From the results of ADF analysis of variance showed no significant effect on the treatment of different forms of 

complete feed, but numerically following the pattern of the consumption of dry matter/ingredient and organic 

ingredients with the highest value of treatment is R2 225 grm. [16], the content of the ADF in the feed may 

affect ADF consumption in livestock. ADF is a part of the crude fiber composed of lignin and silica, while the 

NDF is composed of cellulose, hemicellulose, and protein of cell walls.  

Further described by [17] that each feed material has a variation of degradation and highly dependent on the 

part of the plant, age, level of lignification which is a specific characteristic of the feed material. 

The value of the consumption of NDF follows the pattern of consumption values of ADF, which did not 

significantly affect the treatment of different forms of complete feed of the goats. The highest Consumption 

value was in treatment R2 which is 460 grm. it might be due to the treatment of the consumption of dry matter 

R2 also has the highest value in accordance with the opinion of [18]. 

NDF is a fibrous cell wall constituent consisting of cellulose, hemicellulose, lignin, silica and N cell wall. NDF 

is a fraction of coarse fibers which are difficult to digest so that the higher dry matter intake causes the higher of 

NDF consumption.  

And furthermore is described by [9] that the increased consumption of feed for livestock in line with the 

increased of quality and digestibility of feed which has been given, while the digestibility of feed depends on 

the fiber content that can be utilized by livestock. 
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Table 4: digestibility of BK, BO, Fiber, Protein, Fat, N and ADF / NDF 

 

Digestibility Parameters 

Treatment  

P > 0,05 
R1 R2 R3 

Dry ingredients (%) 

Organic Ingredients (%) 

Coarse fiber (%) 

Crude Protein (%) 

Crude Fat (%) 

Nitrogen (%) 

ADF (%) 

NDF (%) 

69 

74 

55 

58 

80 

58 

27 

26 

75 

79 

64 

66 

84 

66 

41 

41 

71 

76 

59 

62 

82 

61 

32 

32 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

                 R1 = Control / mesh Complete Feed 

                 R2 = Pellets Complete Feed 

                 R3 = Wafer Complete Feed 

Dry matter digestibility analysis of variance showed insignificant influence. The value of each treatment is 

almost the same, but numerically treatment P2 is a treatment of that has the highest value it is in line with the 

value of the consumption of the dry material is also high compared with other treatment of. The absence of a 

significant impact on treatment of digestibility of the dry material due to the composition and type of feed 

ingredients of each treatment are all the same, the only difference being found on the final shape of the feed 

according to [19] that the digestibility of the dry material can be influenced by the composition of the feed 

material, the comparison between the composition of the feed materials with other feed ingredients, feed 

treatments, enzyme supplementation in feed, livestock and feeding level  

Values of digestibility of organic materials generally follow the value of dry matter intake and digestibility of 

dry matter. This also happens to the treatment of organic matter digestibility, the highest value in the treatment 

is P2 , this has previously been described by [20] which states that the level of consumption of organic material 

will be influenced by the level of dry materials intake. This is because most of the dry material component 

consists of the organic material component, the difference lies in the content of the ashes. And further described 

by [21] states that the amount of feed will affect digestibility. Digestibility is closely associated with the 

consumption of feed. Thus, no difference between the digestibility of the organic dry material and _ also caused 
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because there are also no differences in the consumption of the organic dry material and organic treatments. In 

addition, the value of the digestibility of the organic and dry material will correlate positively with the 

digestibility of the ration in the body of cattle, this case in accordance with the opinion of [4] that the digestibility 

of the organic material and dry material illustrated the efficiency of the nutritional content of food rations to be 

used by ruminal microbes 

From the results of analysis of variance showed the insignificant effect on the digestibility of crude fiber to the 

different complete feed, it can be seen from Table 4, but from the number of Treatment R2 have the highest value 

in comparison with other treatments. This happens due to types, quality and sources of fiber of feed for each 

treatment are all the same, this is in line with the opinion of [22] which states that the digestibility of crude fiber 

depends on the content of crude fiber in the diet and the amount of crude fiber consumed. Crude fiber content that 

is too high can interfere the digestive process of other substances. In addition, microbial factors in livestock body 

also affect it, in accordance with the opinion of [23], crude fiber digestibility is influenced by several factors, 

such as fiber content in feed, crude fiber constituent composition and activity of microorganisms 

Results of analysis of variance showed the insignificant influence of ADF and NDF digestibility on a different 

complete feed, However, there are variations of each treatment which is given, with the pattern of digestibility 

rate follows the pattern of consumption of ADF and NDF, this can happen due to every feed material possessed 

its own characteristics and degradation, furthermore explained by [17] that each feed material has a variation of 

degradation and highly dependent on the part of the plant, age, level of lignification which is a specific 

characteristic of the feed material. Besides, the animal may also affect the digestibility of ADF and NDF, as 

described by [22], the value of digestibility of NDF and ADF can be caused by livestock species, the physical 

form of the food, the amount of feed consumed, the composition of the feed material, the rate of food in the 

gastrointestinal tract and the ambient temperature 

Table 5: The mean of NH3 ruminal fermentation, ruminal fluid pH, blood plasma urea. 

Condition of 

Ruminal Fermentation 

Treatments  

P > 0,05 
R1 R2 R3 

NH3 (mg/dl) 

pH ruminal fluid 

Blood Plasma Urea (mg/dl) 

24 

6,8 

52 

22 

7,0 

47 

29 

6,8 

42 

ns 

ns 

ns 

                R1 = Control / mesh Complete Feed 

                R2 = Pellets Complete Feed 

                R3 = Wafer Complete Feed 
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The analysis of variance showed no significant effect of NH3 on a different complete feed of goats, but 

numerically it can be seen that R3 treatments of complete feed in the form of a wafer has the highest value of 

NH3 compared with the other treatments. NH3 value of R1 is R2 is 24, and R3 is 29, These values are 

categorized as the normal value of NH3 for goats. According to [24] that the ruminal fluid ammonia levels in 

goats ranges from 20 to 50 mg/dl. Further described by [19] The optimum range of NH3 in the ruminal ranges 

between 85-300 mg/dl 1 or 6-21 mM  

Results of analysis of variance showed an insignificant effect of ruminal fluid pH on a different complete feed 

on goats. But the average value of ruminal fluid pH of goats can be categorized as normal as presented in Table 

5. The mean R1 is 6.8 , R2 is 7.0 and R3 is 6.8 as described by [25] that the normal ruminal fluid pH in goat 

range 6-7, Ruminal microbial activity is influenced by pH. Basically, the process of degradation in ruminal 

takes place normally occurs at pH 6 - 7. It is supported by the opinion of [26]. Protein degradation took place at 

pH 6 - 7. Further described by [27] which states that the pH value is categorized into the optimum pH in the 

range of 6 - 7. That is one indicator of the occurrence of the good degradation of feed,  because at this pH level, 

the microbes producing crude fiber digesting enzymes can live optimally in the ruminal. 

Results of analysis of variance showed an insignificant effect of blood plasma urea on a different complete feed 

of goats. But numerically the highest blood plasma urea contained in R1 which is 52, R2 47 and R3 42. These 

figures can still be considered as normal. These may be caused due to the content of urea in the blood is 

influenced by the protein content in the feed. According to [28] that the normal urea concentration range is 

between 26.6 to 56.7 mg/dl.  

4. Conclusion 

Corn cob processing into various forms of complete feed (wafer form, flour, pellets) can all be selected as a 

strategy to optimize the utilization of corn cob as ruminant feed 

Acknowledgements 

The author would like to thank the Government of the Republic of Indonesia through the Ministry of Research 

and Technology of the Republic of Indonesia for awarding scholarships of Education and Research. 

References 

 [1] Guntoro, S. 2009. Mengolah tongkol jagung. http://www.bisnisbali.com2009/06/05/newsopini/g.htm. 

Diakses pada tanggal 27 Februari 2013 Makassar. 

[2]  Yulistiani, Dwi., W Puastuti, E. Wina Dan Supriati. 2011. Pengaruh Berbagai Pengolahan terhadap 

Nilai Nutrisi Tongkol Jagung: Komposisi Kimia dan Kecernaan In Vitro. JITV Vol. 17 No 1 : 60 – 64. 

[3]  Tampoebolon, M.P., 1996. Protozoologi. Pusat Antar Universitas Ilmu Hayat Institut Pertanian Bogor. 

hlm 116 – 118. 

http://www.bisnisbali.com2009/06/05/newsopini/g.htm


International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 30, No  5, pp 75-86 

85 
 

[4]  Preston, T.R. 1986 . Better utilization of crop residues and by- products in animal feeding research 

guidelines.FAO, Romes. 

[5]  Conway, E. J. 1962. Microdiffusion  Analysis and  Volumentric  Error. 5Th Edition. Crosby Lookwood 

and Son, London.  

[6] Association of Official Analytical Chemist (AOAC).(2000).Official Method  960.38 Benzoic Acid in 

Nonsolid Food and Beverages SpectrophotometricMethod.USA: AOAC International 

[7] Steel, R.G.D., and J.H. Torrie. 1981. Principles and procedures of statistics. A  biometrical approach. 

2nd Ed. McGraw-Hill International Book Company. 

 [8] Kusumaningrum, D. A. 2009. Pengaruh Tipe Karbohidrat dan Aras Undegraded Protein terhadap 

Konsumsi, Kecernaan Nutrien dan Parameter Fermentasi Rumen Pada Sapi Peranakan Friesian 

Holstein. Tesis. Program Pasca sarjana Universitas Gadjah Mada. Yogyakarta.  

 [9] Ali, U. 2008. Pengaruh Penggunaan Onggok dan Isi Rumen Sapi dalam Pakan Komplit Terhadap 

Penampilan Kambing Peranakan Etawah.Jurusan Nutrisi dan Makanan Ternak Fakultas 

PeternakanUniversitas Islam,Malang. 

 [10] Sutardi, T.   1980. Peningkatan Mutu Hasil Limbah Lignoselulosa sebagai Makanan Ternak.Fakultas 

Peternakan IPB. Bogor 

[11] Perry, T. W., A. E. Cullison and R. S. Lowrey. 2003. Feed & Feeding. 6th Ed. Pearson Education, Inc. 

Upper SaddleRiver. New Jersey. 

 [12] Martini dan Sitompul, Saulina. 2005. Penetapan serat kasar dalam pakan ternak Tanpa ekstraksi 

lemak. Prosiding temu teknisi nasional tenaga Fungsional pertanian. Hal. 96. 

 [13] Putra, S. dan A. W. Puger.1995. Manipulasi Mikroba dalam Fermentasi Rumen SalahSatu Alternatif 

untuk Meningkatkan Efisiensi Penggunaan Zat-zat Makanan.Fapet, Unud, Denpasar 

 [14] Cakra,I.G.L.,Siti,N.W. 2008. Koefisien Cerna Bahan Kering dan Nutrien Ransum Kambing 

Peranakan Etawah yang Diberikan Hijauan dengan Suplementasi Konsentrat Molamik. Universitas 

Udayana, Bali. 

 [15] Parakkasi, A. 1999. Ilmu Nutrisi dan Makanan Ternak Ruminansia. Penerbit Universitas Indonesia. 

Jakarta. 

[16] Biyatmoko, D. 2014. Profil acid detergen fiber (adf) dan neutral detergen fiber (ndf) produk fermentasi 

jerami padi menggunakan mikrobia cairan rumen. Media sains. 7 (1) : 7-11. ISN 2085-3548. 

 [17] Fredriksz, S., M. Soejono, S. P. S. Budhi. 2001. Pengaruh ukuran partikel dan pencucian terhadap 



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2016) Volume 30, No  5, pp 75-86 

86 
 

degradasi in sacco beberapa bahan pakan pada sapi peranakan friesian holstein. Program Studi Ilmu 

Perernakan Pascasarjana. Jurnal Sains & Teknologi. 11 : 163-169 

 [18] Van Soest, P.J. 1982.NutritionalEcologyof theRuminant.Oregon.United StratersofAmerica. 

 [19] McDonald, P., R. Edwards, J. Greenhalgh, and C. Morgan. 2002. Animal Nutrition.  6th 

Edition.Longman Scientific & Technical, New York. 

[20] Murni, R., Akmal, dan Y. Okrisandi. 2012. Pemanfaatan Kulit Buah Kakao yang Difermentasi dengan 

Kapang Phanerochaete Chrysosporium sebagai Pengganti Hijauan dalam ransum Ternak 

Kambing.Agrinak. Vol. 02 No. 1 Maret 2012:6-10 

[21] Paramitha P, Maya Shovitri dan N D Kuswytasari. 2012. Biodegradasi Limbah Organik Pasar dengan 

Menggunakan Mikroorganisme Alami Tangki Septi Tank. Jurnal Sains Dan Seni ITS. Vol. 1. 

September. ISSN: 2301-928X 

 [22] Tillman, A. D., H. Hartadi, S. Reksohadiprodjo, S. Prawirokusumo dan S. Lebdosoekojo. 2005. Ilmu 

Makanan Ternak Dasar. Gadjah Mada University Press, Yogyakarta 

 [23] Maynard, L.A., J. K Loosil, H. F. Hintz and Warner, R.G. , 2005. Animal Nutrition. (7th Edition) 

McGraw-Hill Book Company. New York, USA 

[24] Bondi, A.A. and Drori, D., 1987, Animal Nutrition, Wiley-Interscience Publication, London  

 [25] Arora, S.P. 1995. Pencernaan Mikroba pada Ruminansia. Penerjemah: R. Murwani dan B. 

Srigandono. Cetakan kedua. Gadjah Mada University Press. Yogyakarta 

 [26] Oskov, E.R., Mcdonald, I., Grubb, D.A and Pennie, K. 1976. The nutrition of the early weaned lamb. 

IV.  The effect on growth rate,  food utilization and body composition of changing from alow to a high 

protein diet.  J. Agric. Sci. 86 : 411 -423.  

 [27] Dehority & Tirabasso. 2001. Effect of feeding frequency on bacterial and fungalconcentrations, pH, 

and other parameters in the rumendalam Syahrir S,Wiryawan. K.G, Parakkasi A. Winugroho M. Dan 

Sari O. N. P 2009.Efektivitas Daun Murbei Sebagai Pengganti Konsentrat dalam Sistem Rumen in 

Vitro.Media Peternakan. 32:2. 112-119. 

 [28] Hungate,R.E.1966.Introduction:TheRuminantandTheRumen.Elseveier Applied Science.London. 


	[4]  Preston, T.R. 1986 . Better utilization of crop residues and by- products in animal feeding research guidelines.FAO, Romes.

