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ABSTRACT: Complete feed is nutritious feed that exclusively given to fulfill basic living need 
and production. A study was conducted to find high quality complete feed with highly digestible 
can increase animal production. Latin square randomized design was used in the study with 4 
treatments and 4 periods upon Etawah goat. The treatments given were as follow: R0 = fresh 
Elephant grass + commercial concentrate; R1 = fermented rice straw + fermented pod cacao; R2 
= fermented rice straw + fermented rice bran; R3 = fermented rice straw + fermented sago. Daily 
weight gain, nutrition intake and nutrition digestibility were determined. The study indicated that 
there was no significant different result among the treatments on daily weight gain, crude protein 
and fiber intake as well as dry matter, crude protein, fiber and ash digestibility. However, dry matter 
intake showed highly significant different (P<0.01) among treatments, and ash intake result was 
significantly different (P<0.05). It was found that fermented rice straw can improve palatability as 
well as digestibility. It is concluded that fermented rice straw was able to substitute fresh forage 
as a basic diet. Fermented complete feed based on agricultural by product (pod cacao, rice bran 
and sago) combined with fermented rice straw has no significant different on digestibility and 
palatibility.
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INTRODUCTION

The availability of agricultural product strongly depends on season and the area of land. 
These are the reason of not enough stock available that needed to develop animal husbandry sector. 
In Aceh, agricultural by-product is not properly exploited, such as rice straw, which is burned in 
the rice cultivation after harvesting, pod cocoa, which is thrown away that give off an odor to the 
environment. Sago is directly given to livestock without processing does not give maximal result. 

Hartadi et al., (1990) said that the complete feed is the feed that contain enough nutrition for 
a certain animal, which is able to prevent the production without addition of others except water.

Goat has high characteristic selection on type or part of plant as an effort to find the more 
nutritious feed, which depends on the availability of agricultural stock. Novita et al., (2005) 
conducted a research on livestock fermentation. The result showed that rice straw fermented by 
urea and probiotic, which is cut or milled, combined with a concentrate did not give effect on 
performance of reproduction, production and the quality of Etawah goat. It can replace Elephant 
grass as the source of crude fiber in feed. Study on fermentation technology on feed showed no 
reduction in feed quality. Nahrowi et al., (2006) studied on giving 100% fermented feed based 
on organic waste to cows. Their research showed that no digestion and physiological function 
disturbance on cows.  

Based on the previous researches, study on complete feed fermentation of agricultural by-
product on performance of Etawah goat was done. The objective of this research was to find 
out the complete feed with good quality, increase the daily weight gain, and increase the feed 
palatability by using agricultural waste.
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MATERIALS AND METHOD

Research Materials
Livestock used was 8 male Etawah goats in the age of 15-18 months. The observation was 

done for daily weight gain, feed consumed (dried material, crude protein, crude fiber, and ash), and 
feed digestible (dried material, crude protein, crude fiber, and ash). Goats were placed in metabolic 
stalls based on feed treatment. There were 4 types of treatment, i.e. Control Feed (R0): fresh 
Elephant grass + commercial concentrate; Complete Feed I (R1): fermented rice straw + fermented 
pod cocoa; Complete Feed II (R2): fermented rice straw + fermented rice bran; Complete Feed III 
(R3): fermented rice straw + fermented sago. Daily weight gain was done once every two week, 
in the morning before feeding. It was done by using digital scale (Alramana, Australia). Nutrient 
digestibility was estimated with nutrition consumed minus nutrient in feces, devided by nutrient 
consumed multiplied by 100 %.  Feed consumed was determined by substract the feed given with 
left overs feed. The daily average dry matter consumed were multiplied with the percentage of 
proximate analysis of dry matter.
Experimental Design and Statistical Analysis

The experimental design used was Latin Square Design with four Complete feed treatment 
and kept for four periods. Data collected were statistically analyzed by using Analysis of Variance 
(ANOVA). The difference among treatments was continue tested by using Duncan’s Multiple 
Range Test ( Steel and Torry, 1991).  

RESULTS AND DISCUSSION

Average Daily Gain
The average weight gain of male Etawah goats is shown in Table 1. In this research, fermented 

rice straw was combined with concentrate of fermented agricultural waste.

Table 1. The Daily Average Weight Gain (g/day)

Period
Complete Feed

R0 R1 R2 R3
I 41.43 41.43 51.43 47.14
II 71.43 50.00 51.43 50.00
III 41.43 41.43 51.43 51.43
IV 71.43 41.43 61.43 48.57

Average 56.43 43.57 53.93 49.29
 

 The fermented complete feed gave no significant effect on daily average weight gain of male 
Etawah goat (P>0.05). The research found that there was no weight gain different and digestibility 
of male goat given fermented rice straw + fermented rice bran, fermented rice straw + fermented 
sago  and  fermented  rice  straw  +  fermented  pod  cocoa  compared  to  the  male  goat  given  fresh 
forage + commercial consentrate. It proves that complete feed with the variation of concentrate 
from agricultural by product can replace commercial feed, and fermented rice straw can replace 
fresh forage. Budiarsana et al., (2006) reported that there was no weight gain different of male 
goat given fermented rice straw and fresh forage. This was probably caused by nutrition content 
in fermented rice straw with urea and probiotic increase compared to unfermented one, as stated 
by Broudisco et al., (2003) that urea can improve crude protein content from 36.9 to 102.6 g/kg 
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dried material. Some researches established that fermentation can increase nutrition content of 
agricultural wastes, such as fermented pod cocoa can increase its crude protein content from 8.35 
to 9.96% (Laconi, 1998), fermented rice bran can increase its crude protein content from 12.65 to 
15.18% (Wahyuni, 2003).   
Feed Comsumtion

Amount of feed consumed by livestock illustrates palatability value of the feed, as shown in 
Table 2. 

Table 2. The average of Nutrition  Consumed from Complete Feed (g/day)

Nutrition Composition
Complete Feed

R0 R1 R2 R3
Dry matter 748.78c 425.96a 539.09ab 581.68b

Crude protein 72.11 39.11 42.33 35.48
Crude fiber 144.46 120.21 96.06 85.66
Ash 99.64a 72.54b 73.53ab 65.78b

Note : abDifferent superscript on the same row showed the most significant value (P<0.05)

 Table 2 showed that control feed (elephant grass + commercial concentrate) has significant 
value (P<0.01) on consumption of dry matter, compared to the other three complete feed.  This 
was probably caused by palatability of Elephant grass and commercial concentrate better than the 
other three treatments. But, this result was not followed by daily weight gain and digestible sector. 
Syamsu (2003) said that weight gain was affected by quality of feed and ability of livestock in 
treating the feed . 

 Consumption of dry matter of complete feed R1 (fermented rice straw and fermented pod 
cocoa) has the lowest value, parallel with complete feed R2 (fermented rice straw and fermented 
rice bran), but different from complete feed R3 (fermented rice straw and sago). It illustrate that 
palatability of complete feed R1 lower than the other two complete feed (R2 and R3). 

 The  analysis  results  showed  that  there  were  no  different  of  crude  protein  and  crude  fiber 
among  four  treatments.  This  was  probably  caused  by  the  increasing  amount  of  crude  protein 
in  fermented  rice  straw  (using  urea  and  probiotic)  and  agricultural  waste  concentrate  (using 
probiotic).  Novita  (2005)  reported  that  rice  straw  which  was  fermented  by  urea  and  probiotic 
increased crude protein content from 4.2 to 6.1%. Laconi (1998) said that fermented pod cocoa  
increase crude protein content from 8.35 to 9.96% and decrease crude fiber from 55.67 to 45.56%. 
Wahyuni  (2003)  also  said  that  rice  bran  which  was  fermented  by  Aspergillus  ficuum  increased 
crude protein from 8.07 to 8.43% and decreased crude fiber from 18.37 to 11%. The proximate 
analysis of sago showed that there was the increasing amount of protein from 4.5 to 5.06%, before 
and after fermentation process. Fermentation was also able to decrease crude fiber content in rice 
straw through probiotic activity by breaking β-1.4 glycosidic chain in complex carbohydrate into 
simple one. It is said that there was a decrease of crude fiber content from 31.38 to 28.93% on rice 
straw which was fermented by using T. reseed and T. plantarum (Rachmadi, 1995). The proximate 
analysis of fermented sago showed a decrease of crude fiber content from 6.59 to 4.01%.  

 The  varian  analysis  showed  the  significant  different  of  ash  consumption  among  all  four 
treatments. Control treatment (Elephant grass and commercial concentrate) was different from the 
other three treatments. There were no different among R1, R2, and R3. This was probably caused 
by the same palatability value among these three treatments. 

Digestibility 
 Digestibility or pseudo-digested coefficient of all nutrient is the standard ability of livestock 
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in using given feed to fulfill their basic need, growth and production.  

Table 3. The average of digestibility (g/day)

Nutrient composition
Complete feed

R0 R1 R2 R3
Dry matter 33.73 21.41 29.97 40.44
Crude Protein 68.89 57.98 54.06 50.72
Crude fiber 45.01 52.92 35.63 29.72
Ash 27.50 22.53 17.85 22.93

Table 3 showed that there were no effect of treatments on digestible of dry matter, crude 
protein, crude fiber, and ash. This was caused by the increasing of digestible of all three complete 
feed fermented by urea and probiotic. Urea digested the chain between lignin and cellulose or 
hemicellulose, so that the carbohydrate become digested, as reported by Prasad et al., (1998), urea 
increase the digestible of dry matter as big as 2.35%. The enzyme contained in microorganism from 
probiotic digested the chain between lignin and cellulose or hemicellulose.  Biostarter increased 
digestible of fermented rice straw as big as 12%, compared to unfermented rice straw, as reported 
by Aryogi and Umiyasih (2002). Haryanto et al., (2002) also reported that the addition of 1.0 
and 0.5% probiotic in feed concentrate of sheep increased the digestible of dry matter of 50.7 
and 49.9%, the digestible of crude protein of 62.9 and 61.9%, respectively,  while there was only 
61.0% in feed without the addition of probiotic. Suwadyastuti (1986) said that urea increased the 
digestible of protein and utilization of protein.  

Bestari et al., (2003) reported that fermented rice straw with probiotic (Buffalo Rumen 
microorganism) gave the best effect of digestible of crude protein on bull Ongole, compared to 
Elephant grass and unfermented rice straw. Yulistiani et al., (2003) reported that urea increased 
digestible of NDF rice straw of 14%, compared to untreated rice straw. This was caused by urea 
digested the chain between lignin and cellulose or hemicellulose. Urea increased the digestible 
of rice straw hemicellulose and cellulose as big as 4.5% and 15.84%, respectively, compared to 
untreated rice straw, as reported by Prasad et al., (1998). NDF is cell that contain hemicellulose, 
cellulose, lignin, silica and some protein (Perry et al., (2004). Those components are parts of crude 
fiber.

The proximate analysis of agricultural waste concentrate showed that there was an increase 
in dry matter, crude protein, crude fiber, and sago because of fermentation. Dry matter contained 
in pod cocoa, rice bran, and sago, before and after fermentation were 86.27 and 86.91%, 91.37 and 
96.49%, and 49.29 and 93.16%, respectively. Crude protein contained in pod cocoa, rice bran, and 
sago, before and after fermentation were 5.50 and 9.75%, 8.07 and 8.43%, and 1.45 and 5.06%, 
respectively. In overall, this condition gave an effect on digestible. 

 
CONCLUSIONS

Male Etawah goats given complete feed based on various fermented agricultural by product 
showed no significant different in digestible, palatability, and daily weight gain with male Etawah 
goat given fresh elephant grass and commercial concentrate, indicated that those various complete 
feed can replace fresh forage and commercial concentrate.



The 6th International Seminar on Tropical Animal Production
Integrated Approach in Developing Sustainable Tropical Animal Production
October 20-22, 2015, Yogyakarta, Indonesia

325

REFERENCES

Aryogi dan Umiyasih U. 2002. Digestibility Value of Dry Matter and Crude Protein On Ransom 
Crop Livestock Patten on Cow at Lumajang and Magetan District. National Seminar 
Proseding in Animal Husbandry Technology and Veterinery. Ciawi-Bogor, 30 Nop – 1 Oct 
2002. Bogor Central of Animal Husbandry Research and Developping Agriculture. Page 
143 - 145 

Bestari J, Thalib A, Hamid A, Suherman D. 2003. Digestibility in vivo of Rice Straw Silage with 
Addition of Buffalo Microbial Rumen on Ongole Cow. J Ilmu Ternak dan Vet 4(4):237-242.

Budiarsana IGM, Setiadi B, Sutama I-K. 2006. Growing Male Etawah Goat Performance 
Production as an Effect of Complete Feed Based on Rice Straw. Jurnal Ilmu Ternak dan 
Veteriner 2(4): 233 – 236.

Broudiscou LP, Agbagla-Dobnani A, Papon Y, Cornu A, Grenet E, Broudiscou AF. 2003. Rice 
Straw Degradation and Biomass Synthesis by Rumen Micro-organisms in Continuous 
Culture in Response to Ammonia Treatment and Legume Extract Supplementation. Anim 
Feed Sci and Tech 105:95-108.

Hartadi H, Reksohadiprodjo S, Tillman AD. 1990. Indonesian Table of Feed Composition. 
Yogyakarta: Gadjah Mada University Press.

Haryanto B, Supriyati, Thalib A, Surayah, Abdurahman, Sumanto K. 2002. Probiotic Utility in 
Supporting Fermented Rumen Microbial. National Seminar Proceeding in Technology of 
Animal Husbandry and Veterinary.  Bogor, 30 Sep–1 Oct 2002.  Bogor Central of Animal 
Husbandry Research and . Agriculture Department. Page 206-208.

Ihsan, FN. 2006. Percentage of Karkas Weight, Abdoment Fat and Viscular of Broiler Giving 
Commercial Silage Ransom. Thesis of Animal Husbandry Faculty . 

Laconi, E.B. 1998. Quality Improvement Cacao Pod through Ammoniation with Urea and 
Biofermentation with Phanerochaete chrysosporium as well as Its Explanation into 
Ruminantia Ransom Formulation. Post Graduate Dissertation. IPB.  Bogor 

Nahrowi,W Negara, AE. Harahap, Lendrawati. 2007. Study of Fabrication Complete Silage 
Ransom, Lactid Acid Bacteria and Organic Acid in One Production Row Aplication on 
Livestock. Unpublished Study Center of Tropical Animal. Bogor Agriculture Institute.

Novita,C.I. 2005. Etawah Goat Productivity Giving Ransom Based on Rice Straw Fermentation 
Media Peternakan. Vol. 29 No. 2:96-106.

Perry TW, Cullison AE, Lowrey RS. 2004. Feeds and Feeding. Ed. 6th. New Jersey: Prentice Hall.
Prasad, J., Sharma VV, Muria PC, Rajaura NK. 1982. Comparative Utilization on Roughage by 

Ruminant Species. Proceedings of the third International Conference on Goat Production 
and Disease. Tucson, Arizona, USA.

Rahmadi, D. 1995. Quality of Rice Straw Fermentation using Bacterial Inoculum, Mold and Liquid 
Isolate Rumen. Post Graduate Program. Gadjah Mada University. Yogyakarta.

Rahmania El. 2006. Performance of Broiler Giving Commercial Ransom Silage. Faculty of Animal 
Husbandry.  Bogor Agriculture Institute.

Steel, R.D.G and J.H. Torrie. 1991. Principle and Procedures of Statistics.  Mc. Graw-Hill Book 
Company, Inc.  New York.

Suwandyastuti SNO. 1986. Inproving Quality of Rice Straw Reviewed from the Essential Mineral 
on Dairy Cow (Dissertation). Bogor: Post Graduate Program. Bogor Agriculture Institute.

Syamsu, J.A. 2003. Study of Rice Bran Fermentation Using Probiotic as Bali’s Cow Feed in South 
Sulawesi. Jurnal Ilmu Ternak. Vol 3(2).

Wahyuni, S. 2003. Rice Bran Fermentation with Aspergillus ficuum and Effect on Fitat, Crude 
Protein and Metabolic Energy Quality On Poultry.  Bionatura. Jurnal of Life and Phisycal 
Sciences.Vol. 5 No. 2.

Yulistiani D, Gallagher JR, Van Barneveld RJ. 2003. Intake and Digestibility of Untreated and 
Urea Treated Rice Straw Base Diet. Jurnal Ilmu Ternak dan Veteriner 8(1): 8-1




