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The multi-drug resistance (MDR) bacteria is a global health problem that causes high 

mortality every year. Therefore, novel antibacterial agents are needed from natural 

biological sources. This research aimed to investigate the antibacterial activities of various 

crude extracts of Averrhoa bilimbi against MDR bacteria. The antibacterial activity was 

calculated based on the use agar well diffusion assay and the minimum bactericidal 

concentration (MBC) using Mueller–Hinton broth in a microdilution method. Bacteria from …
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Abstract. In Indonesia, soybean is mostly cultivated in lowland following the yearly planting pattern of paddy – paddy – soybean under 

zero-tillage condition. The research aim was to evaluate the agronomic performance of several soybean genotypes in lowland paddy 

fields under zero-tillage condition. A total of 12 soybean genotypes, including the check varieties of Wilis and Anjasmoro, were 

evaluated in lowland after rice planting in three locations (Klaten, Pasuruan, and Tabanan). A randomized block design with four repli-

cations was used in each location. The soybean yield is a complex character which determined by interrelated agronomic characters. The 

averages seed yield in Klaten, Pasuruan, and Tabanan were 2.97 t/ha, 3.02 t/ha, and 2.68 t/ha, respectively. Two genotypes produced 

equal yield with Anjasmoro, i.e. AT12-1062 (3.01 t/ha) and AT12-1037 (3.0 t/ha). Anjasmoro variety had the highest 100 seed weight 

(15.40 g), and only AT12-1035 showed the equal seed weight. The average days to maturity of 12 genotypes was 83 days. In addition to 

Anjasmoro variety, soybean genotypes AT12-1062 and AT12-1037 (medium maturity and medium seed size) as the new findings form 

this study were potential to be developed at lowland paddy fields under zero-tillage condition. The availability of the soybean genotypes 

adaptive to lowland paddy field under zero tillage condition is important to optimize the soybean productivity as well as the income of 

farmers in Indonesia. 

Key words: Adaptability; Minimum Tillage; Wetland; Yield Productivity; Zero Tillage 
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INTRODUCTION  

In Indonesia, soybeans are mostly cultivated in 

lowland, according to a year planting pattern of paddy 

– paddy – soybean. The growing season of food crops 

in Indonesia consists of the rainy season (Novem-

ber/December), first dry season (February/March), 

and second dry season (June/July). Soybean in the 

paddy fields after the rice planting is usually cultivat-

ed in the second dry season and it has become the 

largest soybean area in Indonesia.  

Research on Anjasmoro variety which treated by 

tillage and zero-tillage condition did not obtain the 

significant yield (Tarigan, 2015). The response of 

soybean variety of Wilis to three ways of soil pro-

cessing (only processed around the planting hole, 

processed once, and processed twice) also showed a 

non-significant yield (Raintung, 2010). Other research 

using Grobogan variety revealed that the combination 

of maximum soil treatment and the weeding time at 

24 and 44 days after planting produced the highest 

seed yield, lowest weed dry weight, highest number 

of pods per plant, and the highest number of seeds per 

plant (Akbar, 2012). Furthermore, Hosseini et al. 

(2016) reported a significant increase in yield of soy-

bean planted in a no-tillage system compared to a 

conventional tillage system. However, Kiszonas 

(2010) concluded that no differences exist between 

soybean grown in conventional tillage and no-tillage 

systems in Iowa and that locally adapted cultivars can 

be selected to maximize yield regardless of tillage 

system in Iowa. In Indonesia, soybean cultivation in 

the paddy field is a cultivation system that has been 

commonly used by farmers (Shurtleff & Aoyagi 

2010). On the contrary, zero-tillage farming or mini-

mum tillage is widely used in USA (Mathew et al., 

2012; Islam & Reeder, 2014).  

Various studies above showed that each soybean 

genotype responded differently to a certain environ-

ment, including zero-tillage environment. This is due 

to each genotype has different morphological and 

physiological characteristics. Even many studies 

found a significant interaction between genotype and 

environment (Yan & Rajcan, 2002; Pereira et al., 

2009; Krisnawati et al., 2016; Krisnawati & Adie, 

2018a) which indicates each genotype has a different 

adaptation to the specific environment. Soybean yield 

has been considered as a complex character, which 

not only determined by the adaptability to the envi-

ronment but also determined by the interaction be-

tween the agronomic characters of yield components. 

Seed morphological characters, i.e. seed width and 

seed height were reported to play an important role in 

the yield and quality of the seed (El-Abady et al., 

2012; Hu et al., 2013). Seed quality is often a prereq-

uisite for industrial raw materials, including for indus-
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Abstract. Ambonese arrack is one of the traditional fermented beverage product in Maluku, Indonesia. The microbiological research of 

this beverage that is processed using coconut sap as raw material has never been done before. The research aimed to analyze the micro-

bial succession and chemical characteristics during fermentation of Ambonese arrack. The sample of coconut sap was taken from tradi-

tional producer in Mahia village, Ambon. The dominant microbes in the fermentation of Ambonese arrack were Pichia polymorpha and 

Kloeckera javanica. The highest numbers of these two microbes was obtained after 15 hours fermentation (9.6 log Cfu/mL and 9.9 

Cfu/mL, respectively). The sugar content decreased from 593.3 mg/L to 474.3 mg/L, whereas ethanol content increased from 0.0018 g/L 

to 0.0100 g/L. The pH value decreased from 4.70 to 3.10. The research has isolated indigenous microbes in Ambonese arrack fermenta-

tion which was considered as novelty. The bacteria that play a role in fermentation can be used as a starter in the fermentation of various 

beverage products, especially Ambonese arrack. The results of this research can improve the quality of this fermentation product in the 

future. 

Key words: Ambonese Arrack; Coconut Sap; Ethanol Content; Microbial Succession 
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INTRODUCTION  

Processing alcoholic beverages by fermentation is 

a tradition that has been going on for a long time in 

various parts of the world (Ohimain, 2016). Some 

regions in eastern Indonesia, such as Manado, Makas-

sar and Maluku often consume this type of drink. One 

of the beverage product that is very popular in Malu-

ku community is Ambonese arrack (locally named 

sopi). Besides being used as a drink to increase spirit 

for work, this drink is also used in various traditional 

ceremonies, so that it is considered as a symbol of 

friendship in the life of Maluku people (Gunawan, 

2019). In other regions, people believe that the drink 

act to "strengthen of blood" and as an aphrodisiac 

(Chaves-Lopez et al., 2014) 

Ambonese arrack is product of distillation of palm 

sap which has been fermented for more than a day. 

The palm sap (locally named sageru) is the sweet, 

oysterwhite coloured sap collected from the immature 

palm spadix (inflorescence) (Sudha et al., 2019).  It is 

a rich source of simple sugars, such as sucrose, glu-

cose, fructose and maltose (Law et al., 2011), The 

saps used in processing Ambonese arrack are from 

coconut (Cocos nucifera L), sugar palm (Arenga pin-

nata Merr) or koli (Borassus sundaicus Becc). The 

Maluku people more often use coconut sap to make 

Ambonese arrack because coconut plants grow a lot 

in this area. Ambonese arrack processing using koli 

sap only by the people of Southwest Maluku (Sahusi-

lawane et al., 2015). Besides being used to make Am-

bonese arrack, it could also be used as a yeast starter 

for bread making (Olowonibi, 2017). The palm sap 

that has been fermented can be distilled to produce 

Ambonese Arrack. If it is not distilled, the palm sap 

will produce sagero vinegar 

The fermentation process of alcoholic beverages 

involves microbes (Escalante et al., 2008). Coconut 

sap used as a raw material contains yeast and bacteria. 

The composition of these microbes is largely deter-

mined by environmental conditions. Generally the 

dominant yeast in palm sap is Saccharomyces (Chan-

drasekhar et al., 2012), but in different places it is 

dominated by other species (Kalaiyarasi et al., 2013). 

Microbial composition is greatly influences the chem-

ical characteristics which include sugar content, etha-

nol content, and acidity during palm sap fermentation. 

Ambonese arrack processing is still carried out on a 

household scale and it is not controlled. The equip-

ment used in processing is also not aseptic, so it is 

possible to have microbial contaminants involved 

during fermentation. Contaminant microbes can re-

duce the quality of arrack flavour (Belda et al., 2017). 

This study aimed to analyze microbial succession and 
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