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Red bean crop varieties Inerie Ngada in East Nusa Tenggara (ENT) are generally cultivated in the 
highlands. Whereas lowland ENT dryland agro-climatic conditions are very spacious dry climates. 
However, the development is constrained by the altitude in accordance with the growth of red beans. 
Differences in altitude can affect the differences in climate, good temperature, humidity and light 
intensity. Therefore, we need technology that can modify the micro-climate of plants, one of which the 
use of biochar followed by sprinkling water volume settingcan help. The use of quality seeds to increase 
crop production, including red bean varieties Inerie is very important. This study aimed to determine the 
effect of biochar types and volume of water provision to seed protein and fat content of red bean 
varieties Inerie  under lowland dry land dry climates. Research was performed using completely 
randomized design factorial pattern that is factor type Biochar (B): B1: ranga rice husks, B2: Charcoal, 
B3: charcoal coconut shell, and B4: Charcoal sawdust and factors Water Volume (A): A1: 100% ETc; 
A2: 85% ETCc; A3: 70% ETc; A4: 55% ETc and A5: 40% ETC. The results showed that 1) Type of 
biochar has no effect on seed protein and fat content, 2) Volume of water provision affects the protein 
and fat content of seeds. The volume of water giving 100% Etc., Etc. 85%, and 70% ETC provides best 
seed protein and fat content of red bean varieties Ngada Inerie. The protein content of the seed that was 
18.7692%, 18.6054% and 18.1780%, while the fat content of seeds namely 0.8835%, 0.8009% and 
0.7737%, and 3) There was no interaction between the types of biochar and the volume of water 
provision to the levels of seed protein and fat of red bean grown in lowland dry land, dry climate.  
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INTRODUCTION 

The dry land dry climate is one form of land 
suboptimal are also potential and need attention, 
because it is the pockets of poverty and food 
insecurity, especially in East Nusa Tenggara 
(ENT). Dryland dry climate characterized by 
annual rainfall is relatively very low, less than 
2,000 mm / year. The rain poured in a short period 
(3-5 months), so the cropping period is very short 
anyway (irianto, 1998, in Abdurachman, et al., 
2008). Besides the rain very erratic, so it is very 

difficult to prepare appropriate cropping patterns. 
Food agriculture technology innovation for the 
development of sub-optimal land on dry land dry 
climate already been produced by various 
research institutions in Indonesia include nutrient 
and soil management, water management, and 
the management of organic matter.  

Red bean plants are horticultural crops are 
consumed by many people as seeds. In NTT red 
bean plants cultivated in the highlands, one of 
them in Ngada which has a height of over 700 
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meters above sea level (Hosang et al., 2006; Leki  
et al., 2007). While in the lowlands has never 
been cultivated by farmers. Limited plateau exists, 
then efforts to develop kidney bean plants in the 
lower plains with the characteristic dry land dry 
climate in NTT needs to be done. However, the 
development is constrained by the altitude to 
affect climatic differences that influence the 
growth and yield of red beans.  

During the growth of plants, micro-climate 
affects the growth of plants. Kartasapoetra (2004) 
stated that the micro-climatic conditions directly 
affect the physiology as it relates to the 
atmosphere in the plant environment from the 
roots to the top of the canopy. Elements that 
affect particularly strong solar radiation, air 
temperature, soil temperature, humidity, wind 
speed, precipitation, and evapotranspiration. Red 
bean crop has the potential to be developed in the 
lowlands but needed technology that can modify 
the micro-climate. Simple technology that can be 
applied to manage the microclimate of plants in 
the dry  land, among others, regulating the volume 
of water supply and application of biochar or soil 
enhancer.  

Quality seed is one factor that plays an 
important role in the cultivation. One of the 
determinants of high-quality seed is a seed 
chemical constituent that is affected by the 
production process (Copelland, 1976). Chemical 
seed is a food reserve for seeds for germination. 
Seeds that have an adequate food supply then 
the germination process will be quick, 
simultaneous and normal, and vice versa.  

The production plant will be greatly influenced 
by the growth of plants. Plant growth and 
development begins with germination. Good 
germination if supported by the quality seed of 
healthy and normal embryos. It is expected that 
the microclimate modification such as setting the 
volume of water and the type of biochar in the 
production of red bean seed varieties Inerie 
lowland dry land dry climate, capable of producing 
seeds with high chemical content. The right 
quality seed production including chemical quality 
seeds will help in the development of kidney bean 
plants mainly in the lowlands.  

Based on the above description then the 
formulation of the problem in this study is whether 
there is the interaction between the type of 
biochar and the volume of water to the protein 
content and red bean seed varieties Inerie Ngada 
varieties in lowland dry land? 

The study was conducted from March to 
November 2017. The field research was at the 

screen of the State Agricultural Polytechnic of 
Kupang, while the seed processing and seed 
quality analysis was conducted at the General 
Laboratory of the State Agricultura Polytechnic of 
Kupang. 
 
MATERIALS AND METHODS 

The study was conducted from March to 
November 2017. The field research was at the 
screen of the State Agricultural Polytechnic of 
Kupang, while the seed processing and seed 
quality analysis was conducted at the General 
Laboratory of the State Agricultural Polytechnic of 
Kupang. 

Samples 
The materials used in this research are red 

bean seed Varieties Inerie Ngada, manure, urea, 
SP-36, KCl, biochar (rice husk charcoal, charcoal, 
coconut shell charcoal, sawdust charcoal), and 
pesticide. 

Research Design 
This study used a randomized block design 

(RAK) factorial pattern repeated 4 times. There 
are two factors studied, namely:  

1.Factor types of biochar (B) consists of four 
levels, namely: B1: charcoal rice husk; B2: 
Charcoal; B3: coconut shell charcoal; B4: 
Charcoal sawdust  

2.Factors volume of water provision (A) with 
cedar, namely: A1: 100% ETc; A2: 85% ETcc; A3: 
70% ETc; A4: 55% ETc and a5: 40% ETc data 
were analyzed using analysis of variance followed 
by the further test of Duncan 5%. 

Research Procedure 

Preparation of seed;  
The seeds used are red bean seed varieties 

Ineerie of principal or spread seed class is 
retested initial seed growing power. The test 
results showed a growth of 95%, then the seeds 
are viable for use in this study. 

Preparation of planting medium; Planting 
medium used is taken from the black earth topsoil 
depth ± 30 cm, and the soil dried. Media air-dry 
soil sifted with a 5 mm sieve and mixed with 
biochar according to treatment. Media soil used 
as much as 10 kg/pot and add manure as much 
as 30 tonnes / ha. 

Biochar application; 
 Biochar as much as 30 tonnes/ha was 

applied before planting along with growing media 
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preparation activities. Biochar each treatment was 
mixed thoroughly with the soil. 

Planting;  
The seeds are placed in the planting hole with 

the number of seeds per hole two grains then 
covered with soil.  

Fertilization;  
Fertilization is done when plants 1 week after 

planting (WAP) and 3 WAP using Urea fertilizer 
200 kg / ha, NPK 300 kg / ha. Urea fertilizer is 
given 2 times at the time of the plant 1 year of 
MST as much as 100 kg/ha and age 3 WAP as 
much as 100 kg / ha, while NPK fertilizer is given 
once the age of 1 WAP. Provision of fertilizer by 
making fertilizer hole beside left and right of the 
planting hole with the distance of 5 cm and depth 
of ± 3 cm. Fertilizer is inserted into the hole and 
then covered with soil. 

Water Award;  
The system of water on red bean plants is 

done by manual irrigation or flushing systems use 
a bucket. The amount of water supplied to each 
treatment is done by considering the value of the 
crop coefficient (Kc) in every phase of plant 
growth. Formula ETC = Kc x ET0, with ET0 using 
Cradle Blaney (ET0 = P (0,457t + 8.13)C. 
Watering is done as much as 4 times according to 
the growth phase is the initial phase, active 
vegetative, flowering and fruiting, as well as 
charging pods and harvesting. the volume of 
water delivered per plant = (ETC x% treatment) 
πr2 x number of days in each phase of growth. the 
provision of water using the measuring cup 1000 
ml. 

Control of pests, diseases, and weeds;  
If the plants affected by pests, diseases, and 

weeds, it will be controlled mechanically or 
chemically by using chemical pesticides in 
accordance symptoms of pests and diseases.  

Harvest;  
Harvesting is done when the leaves and pea 

skin of red beans have changed color from red-
green stripes to yellowish brown color with striped 
spots have changed color from red to faded 
purplish color. After visible signs of aging, pods 
are picked one by one for the next dried in the sun 
for ± 3 days depending on the intensity of sunlight. 
 
Post-harvest;  

The dried pods are separated from the rest of 
the plant. Then do the cleansing and cleaning of 
the remaining dirt. Seeds or seed candidates are 
then dried until the moisture content reaches 10%. 
Drying in the sun for 2 days at 08.00 - 10.00. To 
determine the moisture content in the seeds, it is 
done to test the water content of the seed 
indirectly using the grain moisture meter. 
 
RESULTS AND DISCUSSION 

RESULTS 
1. Seed Protein 

Variance analysis results showed that the 
volume of water administration significantly 
affected the average protein content of red bean 
seed varieties Inerie Ngada. While these types of 
biochar no significant effect. Results DMRT 5% of 
the average protein content of red bean seed 
varieties Inerie Ngada presented in Table 1. 

Table 1 shows that 100% ETc water volume, 
85% ETc, and 70% provide the best protein 
content of the feeding volume 55% ETc and 40% 
ETc. The best protein content from 100% ETc 
treatment, 85% ETc and 70% ETc were 
18,7692%, 18,6054%, and 18,1780%, but the 
protein content was still lower than planted in the 
highlands which reached 22, 8-23.4%. 
Nonetheless, red bean plant Varieties Inerie 
Ngada has the potential to be developed in the 
lowland dryland dry climate. 

2. Fat Seeds 
Variance analysis results showed that the 

volume of water administration significantly 
affected the average fat content of red bean seed 
varieties Inerie Ngada. While these types of 
biochar no significant effect. Results DMRT 5% of 
the average fat content of red bean seed varieties 
Inerie Ngada are presented in Table 2. 

Table 2 shows that the volume of water giving 
100% Etc., Etc. 85% and 70% fat content etc 
provide the best seeds than 55% volume of water 
provision and 40% ETC ETC. The lowest fat 
content at 40% water volume applications ETc. 
This is affected by water shortages crop during 
the growth phase thus reducing the process of 
photosynthesis. 
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Table 1.Effect of type and volume of Giving Water Biochar Against Average content of 
proteinSeeds Red bean varieties Inerie Ngada (%). 

Water Volume Type of Biocchar Average 

B1 B2 B3 B4 

A1 18,9068 18,5175 18,7890 18,8635 18,7692  a 

A2 18,4740 18,1283 19,3133 18,5063 18,6054  a 

A3 18,3913 18,4368 18,3440 17,5400 18,1780  ab 

A4 17,4595 17,7823 17,9235 18,4008 17,8915  bc 

A5 17,9255 17,5565 17,1790 17,2385 17,4749  c 

Average 18,2314 18,0843 18,3098 18,1098 (-) 
Note: Figures followed by the same letter in the column and the same treatment showed no significant difference in 
DMRT 5 %, Sign (-) indicates no interaction between the two treatments. 

Table 2. Effect of Biochar type and volume of Giving WaterAgainst MeanContent SeedFat Red 
bean varieties Inerie Ngada (%). 

Water Volume Jenis Biochar Average 

B1 B2 B3   B4 

A1 0,8237 0,8214 0,8786 0,8164 0,8835  a 

A2 0,7869 0,8207 0,8714 0,7246 0,8009  a 

A3 0,7706 0,7685 0,7708 0,7848 0,7737  ab 

A4 0,7820 0,7307 0,7131 0,6714 0,7243  bc 

A5 0,6718 0,7055 0,7354 0,5959 0,6771  c 

Average 0,7182 0,7693 0,7939 0,7186 (-) 
Note:Figures followed by the same letter in the column and the same treatment showed no significant difference in 
DMRT 5 %, Sign (-) indicates no interaction between the two treatments. 

 
The best fat content from the treatment of 100% 
ETc, 85% ETc, and 70% ETc is 0.8835%, 
0.8009%, and 0.7737%, but the fat content is still 
lower when compared to the plant in the highlands 
that reach 1, 7%. Nonetheless, red bean plant 
Varieties Inerie Ngada has the potential to be 
developed in the lowland dryland dry climate. This 
is also supported by Lewar, et al., (2014), Lewar, 
et al., (2015), and Lewar, et al (2017) that plant 
red bean varieties Inerie Ngada can grow and 
produce well in the lowlands with generating 
number of pods (12.585 pods ), the number of 
seeds (32.832 items), seed weight (9.492 g) and 
weight of 100 grains of seed (31.065 g). 
 
DISCUSSION 

The results showed that the type of biochar 
did not affect seed protein and fat content. This 
shows that biochar from any material capable of 
supporting plant growth well. Gani (2009) states 
that biochar produce cation exchange capacity 
(CEC) is high so as to bind cations land that can 
be utilized for plant growth. Biochar has the ability 
of high nutrient absorption and persistent in soils 
as well as ground ameliorant material. According 
Maftu'ah and Nursyamsi (2015) and Sumei, et al 
(2016) biochar better able to withstand and make 
water and nutrients more available to plants. 
Further Maftu'ah and Nursyamsi (2015) and 

Rondon, et al., (2007) in the soil, biochar can  
provide a good growth medium for microbes and 
the soil in the long term biochar does not reduce 
the levels of carbon and nitrogen. 

Lack of water from the mildest to the level of 
the most severe affects the biochemical 
processes that take place in cells. Lack of water 
affects the biochemical reactions of 
photosynthesis, so the rate of photosynthesis 
decreases (Fitter and Hay, 1994; Ju and Zhang, 
1999). Hardjowigeno (1987) states that all the 
water available to plants, not necessarily so easily 
absorbed by plants. The more moisture level 
approaching the wilting point, the more hard at the 
competition between the soil and plant roots. The 
water content are easily inhaled ranged from 50% 
-85% of available capacity. When the water 
supply can not meet the needs of the plant so that 
the use of ground water is lower than the water 
needs, will result in plants suffering from water 
stress. Water stress on crops is the crop damage 
and disruption induced by the lack of availability of 
water in the body plant(WaterDeficit).This 
deficiency can occur because of a lack of 
availability of water in the soil or transpiration rate 
exceeds the rate of absorption by plant roots 
(Soemartono 1991 in Laukamang, 2000). 

One aspect of photosynthesis are very 
sensitive to water shortage is chlorophyll 
biosynthesis and inhibited the formation 
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protoklorofil water potential slightly below 0 atm 
(Salisbury and Ross, 1992). Chlorophyll is the 
main factor affecting photosynthesis. 
Photosynthesis is the process of change of 
inorganic compounds (CO2 and H2O) into organic 
compounds (carbohydrates) and O2 with the help 
of sunlight Three main function of chlorophyll in 
photosynthesis is utilizing solar energy, triggering 
the fixation ofCO2 to produce carbohydrates and 
provide energy for ecosystem as a whole. 
Carbohydrates produced in photosynthesis is 
converted into proteins, lipids, nucleic acids and 
other organic molecules. Photosynthesis is 
hampered by the lack of water plants, the 
carbohydrates are formed also hampered thus 
affecting the levels of protein and fat in the seed. 
  
CONCLUSION 

Based on the results of research then it can 
be concluded as follows: 

The volume of water provision has the 
significant effect on protein and fat content of red 
bean seeds of Inerie Varieties in dry lowland 
dryland. 100% ETc water supply volume, 85% 
ETc, and 70% provide the best protein and seed 
fat levels. The protein content were 18,7692%, 
18,6054%, 18,1780%, and the fat content were 
0.8835%, 0,8009%, 0.7737%, respectively. Levels 
of protein and seed fat are still lower when 
compared to the plant in the highlands that reach 
22.8-23.4% for protein and seed fat reaches 
1.7%. Nonetheless, red bean plant Varieties Inerie 
Ngada has the potential to be developed in the 
lowland dryland, dry land. 

Types of biochar have no significant effect on 
protein content and red bean seed varieties Inerie 
varieties in lowland dryland dry climate. 

There is no interaction between biochar type 
and volume of water to protein content and red 
bean seed varieties Inerie varieties in lowland 
dryland, dry climate. 
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