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2 b The practice of burning rice straw after harvest seems to be normal and

: natural. The reason was simple to speed up the processing of land to pursue the
next planting season and avoid the spread of pests and diseases. Whereas, rice
straw open burning, aside from disposing of fertilizer resources was also a
source of carbon gas emissions that have an impact on air quality. Rice straw
burning has been closely related to the crops types that will be planted next.
Data collected in the study were analyzed descriptively. The collected data
were tabulated and presented in the form of frequency tables and percentages.
Based on the study results, it was found that the type of crops to be planted
greatly influenced the farmer’s decision to burn rice straw. There were two
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1. Introduction

The burning of rice straw by farmers generally aims to accelerate the processing of soil to pursue the next
planting period. The burning of rice straw in several areas aims to avoid the spread of pests and diseases not
to spread (Rosmiza et al, 2014a). The practice of open burning of straw has proven to be a significant source
of carbon emissions during the harvest season. Open burning of straw significantly has also affected air
quality (Chang et al, 2013). Burning rice straw not only causes air pollution but also impacts on public health
and climate change (Tipayarom & Oanh, 2007). Rice straw management is needed to avoid burning in order to
obtain economic and environmental benefits (Kanokkanjana & Garivait, 2013).

Burning rice straw causes almost all (N) element loss, (P) element loss about 25%, (K) elemental loss
reaches 20% and (S) element from loss 5% to 60%. The number of nutrients lost depends on the method used
to burn rice straw (Dobermann & Fairhurst, 2002). Nutrient loss is caused by scattering so that particles of
ash and charcoal are carried away by the wind and washed away by rainwater. Losing these nutrients, the
nutrient needs the soil must be compensated through fertilization (Malhi & Kutcher, 2007).

According to Gupta (2012), the plant type’s varieties and machinery used in production also have a
significant impact on the choice of farmers to burn or not burn agricultural residues. Especially, the tropical
regions such as in Indonesia, it is necessary to identify the types of secondary crops planted by farmers,
causing farmers to choose to burn the rice straw produced. An identification is important to make a
management plan for the rice straw use so that it is not wasted. The reason for the farmers burning rice straw
produced also needs to be revealed in order to find a solution, therefore, pollution from burning rice straw can
be reduced and as an effort from climate change mitigation from the agricultural sector.

2. Materials and Methods

This is a combination research of survey and observation. The survey was conducted from 9t May to 10t
August 2017, three sub-districts in Klungkung Regency included Banjarangkan, Klungkung, and Dawan.
Klungkung area was an option because Klungkung included in the national program for the development of
rice, corn, and soybean. In each sub-district, two Subak groups were randomly selected and the number of
respondents was 10 percent of each member of the Subak group (Arikunto, 2010). Subak group is the
research sample presented in Table 1.

Table 1
The Subak group is the research sample

Sub-district Subak gg;?rll::s '(1‘10 gf}/i)o fRespondents
Banjarangkan Egg:g;n 1;1 1:
Klungkung Gembalan 170 17
Jero Kuta 110 11
Dawan Pesinggahan 186 19
Sampalan Dlod Margi 110 11
Total of Respondents 887 89

Before the questionnaire was used, the validity test and reliability test had been done first. It was done using
Microsoft Excel 2010 software. The results of the validity test with a significance level or alpha of 0.05%
indicate that of the 15 questions, there are nine questions declared valid. The questions are declared valid
have t-count between 2.131 to 6.978, while the t-tabie is 1.796. Reliability test results show the reliability t-vaue is
0.845 oris above 0.60, thus, the instrument can be stated to be reliable.
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3. Results and Discussions

Data collected in the study were analyzed descriptively. The data collection is tabulated and presented in
the form of frequency tables and percentages. The data obtained is processed using Microsoft Excel 2010
software.

Results
Farmers Characteristics in Klungkung Regency

The gender of farmers in Klungkung Regency is dominated by men ie, 89 respondents 98.9% male
farmers and only 1.1% (1 person) are female farmers. The dominance of male farmers also occurs in the
Philippines which reaches 92% and in Vietnam reaches 85%. This dominance shows that male farmers are
responsible for lowland rice cultivation in the Philippines and Vietnam (Truc et al, 2012). Female farmers
have limited access to funding, knowledge, and production resources. Female farmers are very strongly
influenced by homework, thus, limiting performance in agriculture (Adewuyi & Adebayo, 2014). Women are
more involved in household responsibilities unlike caring for children and looking after homes, so time is
limited in the involvement of rice production (Ayala-Zavala et al, 2011). The low number of women directly
involved in agriculture also occurs in Borno-Nigeria which only reaches 1.88% and one of them is caused by
cultural factors (Mustapha et al, 2012).

The age of farmers is very influential in determining the success of a farm, due to the older the rice
farmers, the less enthusiasm for farming (Ayala-Zavala et al, 2011). The farmer’s age description is presented
fully in Figure 1.

Farmer Age
4.50%

11.25% m 30-40 years old
41-50 years old

#28% S483% 5150 years old
v 61-70 years old

m 71-80 years old

Figure 1. The farmer’s age description

The age of the farmers in Klungkung Regency is 34.83%, range 41-50 years old and 32.58% range 51-60 years
old. This data illustrates that the respondent's majority is still energetic and in productive age. There are only
11.25% of the farmers 60-70 years old and 4.50% range 71-80 years old. This result is almost the same as the
research results in India, wherein most farmers (56.67%) were in middle age and young age 16.67% (Sharma
et al, 2015). In a study in Borno-Nigeria, the farmer’s majority were range 41-50 year old (Mustapha et al,
2012). The respondents who have been 61-70 years old and 71-80 claim to continue to do farming activities
only to fill their spare time in their old time and farming activities are also used as a means of sports activities.
Therefore, the body keeps healthy.

Burning rice straw

There are around 30.34% (27 farmers) who burn rice straw which is produced for reasons such as to
speed up processing of land and discuss pests. There are also farmers who burn straw based on the
knowledge obtained that burning ash of rice straw can be beneficial for soil fertility. Burning rice straw is one
of the early applications of organic farming from the farmer’s experience (Dobermann & Fairhurst, 2002).
Though burning straw is very ineffective because it can damage soil structure and reduce soil microbial
activity. Burning rice straw can lose N (up to 80%), P (25%), K (21%) and S (4-60%) and loss of soil organic
matter (Mandal et al, 2004). Some farmers also believe that burning open rice straw can eliminate weeds,
control disease, and release nutrients for subsequent crops (Gadde et al, 2009). Burning straw also makes it
easier to plow land and level the land which saves time for land management for the next planting season
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(Silalertruksa & Gheewala, 2013). According to Gupta (2012), the varieties of plants and machinery used in
production also have a significant impact on the farmer.s choice to burn or not burn agricultural residues. The
research in Taiwan using remote sensing showed that there was open burning of rice straw around 27.3% of
the existing paddy fields (Chang et al, 2013).

The farmer’s habit burning rice straw is also related to the types of secondary crops planted after the rice
harvest. They tend to burn rice straw if they plant crops included corn, peanuts, or plant rice again. It was
revealed that from 30.34% (27 farmers) who burned rice straw, it was recorded that 40.74% (11 farmers)
planted maize and 7.41% (2 farmers) left their land empty or not utilized. The description of the burning rice
straw and the types of plants planted after the rice harvest are presented in Figure 2.

7.41%
\ = Rice
40.74% = Peanuts
Cormn
None planted

Figure 2. The tendency of the crops types planted by the farmers after burning rice straw

The farmers assume the ash from burning rice straw can increase the production of corn and peanuts. This
view is in accordance with Ahmed et al, (2013), viewed stated that many farmers think that combustion
residues improve soil health and yields. The farmer’s technical capabilities do not seem to have an impact on
the decision to burn rice residues. These results have important implications for mitigation policies to reduce
residual combustion (Gupta, 2010). Some photographic evidence of burning rice straw by farmers in
Klungkung Regency is presented in Figure 3.

(@ (v)
Figure 3. Burning rice straw in Klungkung Regency, (a) Location of Subak Dawan, (b) Location of Subak
Sampalan Kelod

The Farmers in the Philippines burn about 90% of the total rice straw during the dry season harvest and 60%
during the wet season (Mendoza & Samson, 1999). The awareness and understanding of farmers about the
importance of the role of organic matter in paddy fields are still low, as indicated the lack of farmer’s attention
in returning harvest waste to the soil. Rice straw is often burned, or allowed to be taken by people as fuel or
for industrial use (Sumarno et al, 2009). Straw burning will have an impact on the death of microbes that are
useful in biological processes, i.e., organic material decomposers, nitrogen binders, and microbes that have
other biological functions (Tung et al, 2014).
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Utilization of Rice Straw as Animal Feed and Mulch

The survey was conducted, there were no farmers who used rice straw as animal feed, one reason being
that 33.71% of farmers did not have cattle. Other farmers claimed not every rice harvest used rice straw as
feed and tended to use it as feed when the rice harvest was done early plant not too old. Utilization as a feed is
also carried out a very small number, due to the number of livestock owned, wherein 24.72% farmers only
have 1 cow and 27.00% have 2 cattle. Farmers reasoning that rice straw feed is not good for animal health and
forage feed in the Klungkung region is always available every year. According to Trach (1998), the amount of
rice straw can be consumed by livestock is not enough to maintain production levels due to low nutritional
value. Low nutritional value is low protein and nutritional content. The low content of straw protein can be
seen from the results of laboratory tests of Ciherang varieties of rice straw taken from Subak Gelgel area,
Klungkung Regency, Bali as presented in Table 2.

Table 2
The content of rice straw fiber

No Parameter Content
1. Water content 73,06%
2. Ash content 5,09%
3. Protein 2,72%
4, Fat level 0,38 %
5. Carbohydrate 17,93%
6. Rough Fiber 7.72%

The content of lignin and silica in rice straw limits the digestibility of livestock (Oladosu et al, 2016), and
lignin on plant cell walls limits the ability of rumen microbes to degrade rice straw (Wang & McAllister, 2002).
The results of laboratory tests on the lignocellulose content of rice straw are presented in Table 3.

Table 3
Lignocellulose content of rice straw

No Parameter Content
1. Cellulose 30,47%
2. Hemicellulose 18,16%
3. Lignin 21,60%
4, Silica 16,60%
5. Phenol 7,73 mg/100 gr GAE

The farmer’s dominant in Klungkung Regency (69.66%) use rice straw as mulch, especially when farmers
plant crops. Rice mulch is needed when planting crops e.g., soybeans, chili, long beans, cucumber, watermelon,
flowers, and green vegetables. This result is similar to Rosmiza et al, (2014b) statement stated that rice straw
is generally used as mulch when growing vegetables and horticulture. The use of rice straw mulch is carried
out for several reasons such as to suppress the growth of disturbing plants, reduce evaporation and reduce
the cost of purchasing plastic mulch. The reason for the farmers is in accordance with Coolong ( 2012), viewed
that rice straw mulch is useful for weed control and can reduce production costs. According to Eusufzai et al,
(2007), rice straw mulch minimizes soil shrinkage by reducing evaporation from the soil surface. Rice straw
can reduce soil density and increase water absorption, increase porosity and decrease bulk density.

Based on the survey results, it was also revealed that there were no farmers who made rice straw. They are
reluctant to immerse rice straw produced due to fresh rice straw after harvesting makes it difficult when
processing land. Straw immersion also has an itchy effect on the skin when processing land. Decomposition of
organic matter in the early stages produces organic acids i.e., oxalic acid, formic and maleic acid (Kumari et al,
2008). As one organic acid, oxalic acid can have a negative effect on the skin in the form of skin and eye
irritation (Dakshene et al, 2013).
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4. Conclusion

The conclusions that can be drawn from this study included (1) types of crops grown after the rice harvest
affect farmer’s decision to burn rice straw. (2) The farmers tend to burn rice straw after harvest if during the
next planting period they will plant corn or peanuts. (3) The farmers tend to burn rice straw if they are going
to plant corn or peanuts in the next planting season. It is based on the knowledge obtained from generation to
generation that rice straw ash can increase corn yields of peanut funds. Based on the study results, further
research is needed to determine the effect of giving rice straw ash to the yields of corn and peanuts. It is also
necessary to socialize that burning straw means removing fertilizer resources and burning rice straw will
contribute to global warming.
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