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ABSTRACT 

 

The Uutilization of crop residue as feed is was very important because the of arable 

land area is relatively limited. The objective of this study was to examine the influence of 

adoption of utilization of crop residue product as feed. The research was conducted in Maros 

district by using survey methods from on March-August 2015. The number of respondents was 

96 farmers scattered in throughout the districts of Bantimurung and Camba as centers of rice, 

corn plant, and cattle.Collected dData were collected using questionnaires that conducted by a 

trained enumerator.The experiment was arranged using in a logistic regression model to 

identify socioeconomic factors that have influenced the adoption of utilization of crop residue 

as feed. Work perception (X2), contact with extension workers (X4), rice cultivated areas (X5), 

number of livestock (X6), subjective norm (X7), and difficulty (X8), as socio-economic 

variables, influenced the adoption of crop residue as feed; however, the variables age (X1), 

farmer experience (X3) and the number of family members (X9) have no effect on the adoption 

of this its technology adoption. 
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1. INTRODUCTION 

 

Generally, in Indonesia, smallholder beef farmers holding a limited number of 

livestock, approximately 2-3 heads in total (Directorate General of Livestock, 2014). The 

smallholder beef farmers face to many obstacles to increase their numbers of livestock. In the 

Ppast 10 years (2003-2013), extensive pasture did not increase and only 3.05 million hectares 

are available, concentrated in a few provinces (CBS, 2014). Arable grassland is relatively 

limited and the nutritive values of forage crops vary among betweenseasons, with significant 

qualitative and quantitative drops in the dry season. Native pastures provide herbage production 

for cattle. However, this function has significantly decreased due to the shift of function from 

native pasture to horticulture and crop fields or settlements, resulting in a shortage of herbage 

production (Haryanto, 2009). Thus, the utilization of crop residue such as rice-and corn-straw 

could be an alternative feed supply forto the smallholder beef farmers,so meaning that the 

numbers of livestock can be increased. 

The Uutilization of crop residue as feed such as, rice- and corn-straw as feed is a well-

known method. In India, the use of cereals for dairy cattle feed reached 45-66% (Kelley and 

Parthasarathy Rao 1996; Ranjhan 1999; Parthasarathy Rao and Hall 2003), while in Indonesia, 

rice straw for beef cattle reached 31-39%in Indonesia. Since 2000, Agricultural Research 

Organizations have introduced some of the Crop Livestock System,(CLS program;(integrated 

rice/corn beef?) in several provinces, included includingin South Sulawesi (Diwyanto 2008; 

Sariubang and Pasambe, 2005; Baba et al, 2013). However, the utilization of straw as feed 

causesbecomes in shortages and the smallholder beef farmersdid do not often storage store 

thisit as feed reserves for the next following season (Devendra, 1997; Haryanto et al., 2003). 

Even in agricultural intensification land which that produces in high biomass, feed for beef 

cattle is relatively limited (Ralevic et al., 2010; Valbuena et al., 2012). 
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Maros is one of the districts in South Sulawesi that is well known either as a center of 

rice crops or for Bali beef cattle development. In 2015, the rice harvest area reached 47,648 

ha with Bantimurung districts accounting for the most: 18.31% 

(CBS, 2015). In 2007-2011, Farmer Empowerment through Agriculture Technology 

Information(FEATI) encouraged smallholder beef farmers to use rice- and corn-straw as feed. 

Further, in 2012-2013, Hasanuddin University, Unhas useda participatory approach to 

develop the technology. Not only did researchers, extension workers, and small beef 

farmers identifyfeed potential, but they also conducted experiments at the farmer 

level. After the experiments, the smallholder beef farmers evaluated the technologies that 

hadbeen developed and decided whether to adopt the technology or not (Rhoades and 

Boath, 1982; He et al., 2009; Sewell et al., 2014). The participation of extension workers 

not only increases access to resources (Ngoc Chi et al., 2007), but also the adoption of the 

technology (Atmis et al., 2009; Bremer et al., 2014). However, in Maros, adoption of the use 

of crop residue as feed is still limited. Only 62.5% of the farmers have reported 

adopting the use of corn-straw, while 32.5% are adopting the use of rice-straw as feed 

(Baba et al., 2013). 

The adoption of crop residues as feed has been influenced by several 

social, economic, and technical factors;for example, discomfort in conducting the 

processing of crop residue (Nguyen Xuan Trach 2004); unclear economic benefits 

(Nguyen Xuan Trach, 2004; Gillers et al., 2009); labor shortages for the processing 

of straw as feed; and a lack of knowledge about the processing of straw (Baba et al., 2013; 

Mudzengi et al., 2014). It also includes the cost of implementation and expected benefits. 

Interest from smallholder beef farmers and their perceptions, as well as demographic 

characteristics, have been a factor (Giller et al. 2011; Oladele 2005). Socioeconomic factors 

were the main determinants of the adoption of the technology. Experimentation 

regardingthe factors that influence the adoption of crop residue as feed has not 

been undertaken in Maros. This study was therefore conducted to determine the effect of 

socioeconomic factors on the adoption of crop residue as feed. 

 

2. METHODS 

2.1 Data Collection 

This research was conducted in Maros District, South Sulawesi. 

The selected site is a well-known center for 

the production of rice crops, corn, and Bali beef cattle in eastern Indonesia.Also, the 

technological utilization of rice-straw and corn- as feed has been disseminated in some farmer 

groups by Hasanuddin University, Maros District Government and the Assessment Institute for 

Agricultural Technology South Sulawesi Province.The technology disseminated includes 

fermentation and ammoniation of rice-straw and corn-straw and silage of corn stalk. The first-

cropping season was rice (December-March), the second was Sticky Corn-1, Pulut, local 

name(April-June); and the third was Pulut Corn-2 (July-September). Sticky 

corn is corn that is harvested at a young stage (75 days) for food, meaning that the stalk 

is still fresh and has high palatability. 

Data collection used questionnaires distributed by trained enumerators, 

andran from March to December 2015. In total, the 487 smallholder 

beef farmers were spread over three sub-districts: Simbang and 

Bantimurung (2 villages) and Camba (1 village).Overall, 96 farmers were selected 

as respondentsfrom each village using quota sampling. In 

Samangki and Simbang (Sub District Simbang), there were 25 and 20respondents, 

respectively; in Leang-Leang and Minasa Baji (Sub District Bantimurung) there 

were 23 and 16respondents, respectively; and in Pattiro Deceng (Sub District 

Camba), there were 12respondents. The collected data were analyzed using the logit 

regression model with SPSS 17.00. 



The logit regression model was used to determine the factors that influenced the 

adoption of crop residues as feed. The logit model wasused as the dependent 

variable was measured by using a dichotomous variable, where 0 means not adopted (unused 

crop residues feed), and1 means adopted. The logit regression model was as follows: 

 

Y = ln (pi/1-pi) =β0 + β1X1 + β2X2 + β3X3 + β4X4 + β5X5 + β6X6 +  

                        β7X7 + β8X8 + β9X9 + ε  

Where: 

Y = Opportunity adoption of the utilization of straw as feed (pi = 0 indicates no adoption, 

pi = 1 indicates adoption) 

β0 = Intercept  

β1- β7 = Regression coefficients of the dependent variables 

X1 = Age,expressed of the length of reviews their life (year) 

X2 = Work perception,as a dichotomous variable, where 1 denotes the main work 

as being a beef cattle farmer, and 0 indicating otherwise 

X3 = Farmer expressed experience, reported as the length of their 

experience as a beef cattle farmer (years) 

X4 = Contact with extension workers,expressed as the number of contacts with 

extension workers (frequency) 

X5 = Rice cultivated area,expressed as the number of hectares (ha) 

X6 = Number of livestock,expressed as the number of livestock intensively reared 

(heads) 

X7 = Subjective norm,expressed as the perception of beef cattle farmers towards 

what should be done in view of the surrounding community based on their position (score) 

X8 = Technology difficulty, expressed as difficulty in using crop residues feed by 

beef cattle farmers:1 if the farmer agrees that it is difficult, or 0 if otherwise  

X9 = Family size,expressed as number of farmers’ family (individuals) 

 

RESULTS 

1. Farmer Characteristics  

There were no significant differences between age, business experience, the number of 

families, and the education level of the farmers, whetheradoptersor non-adopters. 

However, the number of livestock and extensive landholding of adopter farmers is 

significantly higher than for the non-adopter farmers (Table 1). The 

number of livestock held increased as the amount of feed given by the 

farmer increased; therefore, the utilization of rice straw also increased. In contrast, 

labor availability was not a factor that distinguished between adopters and non-adopters

. 

2. Farmers’ reasons to adopt and not adopt  

There were many reasons why smallholder beef farmers adopted the utilization of crop 

residue such as corn-straw as feed (Table 2). Firstly, there was no shortage of land fodder or 

herbage production; secondly, corn-straw increases with the increase in harvesting season and 

availability; and thirdly, the number of livestock was increasing. 

The main reason for smallholder beef farmers not adoptingstraw as 

feed wasthe availability of other feed sources such as Napiergrass and native grass 

(Table 3).Those smallholder beef farmers planting Napiergrass close to their cattle 

pen found it easy to harvest. In addition, the livestock were grazing in 

the pasture with native grass twice, one in the morning and once in the afternoon. Also, it 

requires labor to collect corn- and rice-straw and there is often no feed storage 

available. Rice- and corn-harvesting requires time that the farmers do not have, and the same 

is true forrice-or corn-straw



. Jabbar et al. (2009) stated that labor is one of the factors why farmers did not adopt the 

utilization of crop residue as feed. 

 

Factors affecting farmers adopting crop residue as feed 

The results of the overall correct prediction (88.7%) and Chi square statistics (93,742) 

show that the models have the ability to predict the chance of adoption of the utilization of rice-

straw and corn; the results were high in Maros district. R square (0709) showed 70.9% 

variation in the dependent variables,as determined by the selected independent variables. 

Wald indication stated that contact with the extension (12 507) and the number of cattle 

(11,506) were variable, having a greater influence on 

farmers adopting rice- and corn-straw as feed. 

Logitregression analysis shows that six of the nine independent 

variables had a significant effect on the adoption of straw as feed. The six variables 

that had a significant effect were: contact with the extension worker (P<0.01), the 

number of livestock (P<0.01), rice cultivated area (P<0.01), social norms (P<0.01), 

perception on the farm (P> 0.05) or the level of difficulty processing straw (P<0.05). The 

variables contact with extension workers, number of livestock, rice cultivated area, 

social norms and perceptions on the farm had positive regression coefficient values,

indicatingthat they had a positive influence on the adoption of straw as feed. 

On theother hand, the level of difficulty processingstraw showed a negative 

coefficient. The variables which did not differ significantly regarding the 

adoption of straw as a feed were age, farmer experience, and the number of 

families. 

 

DISCUSSION 

 

The adoption of technology for the utilization of straws as feed dependsupon the 

adequacy of feed for cattle. If the farmers have no alternativesto feed such as grass and 

pasture, they will use strawas the main feed source (44 respondents). The method 

used by farmers to manage straw was: 1) no difference in planting spot or harvesting 

period; 2) cooperatingwith other farmers to plant corn at different times so that they 

could take advantage of the corn straw together; and 3) cultivatingand 

storingstraw. 

The main reason for smallholder beef farmers not adopting

straw as feed was the availability of other feed sources such as Napiergrass (rumput 

gajah) and native grass. Napiergrasswas planted close to their cattle pensfor 

easy harvesting or in the pasture as a storage herbage production. There were 28 

farmers (53.85%) who prepare pasture for livestock grazing during the day and 

therefore do not require any additional feed. Generally, those farmers who hold a limited 

number of livestock do not adopt straw as a source of feed (Table 1) even 

though there is a shortage in herbage production when compared with large-scale farmers.  

Contact with extension workersrelates to thefarmer’s intention to meet with 

counselors. Extension workersarean important information source for farmers. The 

availability of information, especially from extension workers, is a key driver of technology 

utilization in Maros. Extension workersare not only some of 

the most important people to provide information to farmers, but also have 

the adoption keys of the technology (Rogers 2003; Wubeneh and Sanders 2006). They 

work for the farmers, not only demonstratingthe utilization of the straw as feed, 

as counselors, and as assistants, but they also recognize and solveproblems 

(Llewellyn, 2007; Bodorkos and Pataki, 2009). Extension workers demonstrate the utilization 

of straw as feed through to the plot demonstration and then the farmers continue to practice 

and evaluate the implementation of this plot demonstration.  
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Social norms are one factor that is encouraging farmers to adopt the utilization of 

straw as feed. Farmers who havethe capability and high commitment are normally 

seen as role models and a reference for other farmers (Ajzen 1991; Bergevoet et al., 2004). 

The livestock sector and rice cultivated areas were determined regarding the 

adoption of crop residue as feed. The number of livestock held increased 

as the amount of feed increased; therefore, the utilization of straw also 

increased (Table 2). In order to provide nutrition for livestock, rice straw must 

firstbe processed (Trach, 2004; Mudzengi, et al., 2014). In Maros district, the farmers 

combine native grass and Napiergrass as feed and give supplements; however,they 

havenot provided straw as feed yet. 

 

CONCLUSION 

 

Factors that influence the adoption of crop residue as feed are shortages in herbage 

production, the same perception as the extension worker, rice cultivated areas, livestock 

numbers, norms, and the level of difficulty in using crop residue as feed. Those 

farmers who have theirown rice cultivated and land fodder prefer not to utilize straw as 

feed. 

 

 
 

BUKTI KORESPONDENSI DENGAN  
TROPICAL ANIMAL SCIENCE JOURNAL 

FACULTY OF ANIMAL SCIENCE 
BOGOR AGRICULTURE UNIVERSITY 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gambar 1.  Bukti Submit Artikel pada tanggal 8 April 2018 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gambar 2.  Balasan dari Penerbit bahwa artikel sedang di proses, tanggal 9 April 2018 
 



 
Gambar 3. Bukti konfirmasi ke semua penulis tentang authorship dari publikasi, tanggal 18 
April 2018 
 



 
Gambar 4.  Permintaan revisi artikel sesuai dengan saran dari reviewer sebagaimana 
terlampir, tgl 8 Juni 2018 
 



 
 
 



 
 
Gambar 5.  Lampiran komentar dari 2 orang blind reviewer 
 

 
Gambar 6.  Peringatan dari penerbit tentang batas akhir pengunggahan hasil perbaikan 
 





 
Gambar 7.  Bukti perbaikan yang dilakukan oleh Author sesuai dengan saran dari reviewer 
 
 



 
Gambar 8. Bukti upload di OJS Tropical animal Science Journal 

 
Gambar 9. Komentar dari peer review dan editor di OJS TASJ 
 



 
Gambar 10.  Komentar dari revewer terkait revisi artikel di OJS TASJ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

ARTIKEL AWAL YANG DI SUBMIT DI OJS TASJ 
 

 

 
 
 



 

 

 
 
 



 

 
 
 
 



 

 
 
 



 

 
 
 
 



 

 
 
 
 



 

 
 
 



 

 
 
 



 

 
 
 
 



 

 
 
 
 



 

 
 
 



 

 
 
 
 



 

 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



KOREKSIAN DARI AUDITOR TASJ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ARTIKEL SETELAH DIPERBAIKI BERDASARKAN KOREKSIAN DARI 
REVIEWER 1 DAN 2 

 

 

 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

PERBAIKAN ARTIKEL SETELAH KOMENTER REVIEWER 

 



 



 

 
 



 

 



 

 



 

 
 



 

 
 



 

 
 



 

 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 



 

 
 
 



 

EMAIL DARI TASJ TERKAIT PENERIMAAN ARTIKEL UNTUK 
PUBLISH DI TASJ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ARTIKEL YANG PUBLISH SETELAH PERUBAHAN  
 

 

 
 
 



 
 
 

 

 



 
 
 

 

 
 



 
 
 

 

 



 
 
 

 

 


