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Abstract 

The low soil fertility is one of the causes of the reduction in cassava production in the Nuabosi area of 

Ende Regency. Therefore it is necessary to identify soil fertility and farmer activities on the land. This 

research used survey system by takes soil samples and farmers from ten fields in five villages, namely 

Ndetundora I, Ndetundora II, Ndetundora III, Embuteru and Randotonda. Determination of land were 

used purposive sampling method. Whereas farmer activity data is obtained by interviewing farmers 

whose land is used as land sampling. Variables observed were physical and chemical soil properties. 

The results of the analysis of agricultural activities can be described using existing theories. While the 

analysis results of the physical and chemical properties of the soil can be described using chemical 

criteria and soil fertility from the Bogor soil research center. The results of interviews and direct 

observations in the field showed that Nuabosi cassava farmers did not only plant cassava but also used 

conservative agricultural on their land. The physical properties of the soil analyzed showed that the soil 

was suitable for cassava plants. Based on soil fertility criteria, these lands have a limiting factor for  

C-Organic. 
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INTRODUCTION  

The condition agricultural land is strongly 

associated with agricultural activities that take 

place on it. Some agricultural activities that 

generally carried out and affect soil fertility are 

soil management, fertilization, weeding, 

mulching and pesticide application. These 

activities can affect the physical and chemical 

properties of soil, crop production and surface 

runoff (Triyono, 2007; Lestari, 2009; Sarno, 

2009; Dewanto et al., 2013; Andreawan et al., 

2015; Muhammad et al., 2015). A similar opinion 

was expressed by Wahyuningtyas (2010) that 

often treated can accelerate the rate of soil 
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erosion. The impacts of farmer activity above can 

reduce soil fertility. 

Soil fertility is related to interactions between 

physical, chemical and biological properties of the 

soil. Good soil management can improve soil 

properties so that the soil fertility will increase. 

This soil fertility will then have a large influence 

on the productivity of plants that grow on it 

(Mulyanti et al., 2015). One type of plant that 

influences its productivity due to changes in soil 

fertility is Cassava (Manihot esculenta Crantz). 

Moreover, the productivity of cassava in Ende 

District is not stableyet. From the available data, 

it shows that although cassava harvested area has 

increased (240 ha in 2014 and 453 ha in 2016) but 
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has decreased productivity which is 116.6 kg ha-1 

in 2014, 120 kg ha-1 in 2015 and 35 kg ha-1 in 2016 

(Dinas Pertanian Kabupaten Ende, 2017). This 

decrease in productivity also occurs in Nuabosi 

cassava which is it known from the results of 

interviews with several farmers who cultivated the 

Nuabosi cassava. 

Nuabosi cassava is one of the famous types of 

cassava from Ende Regency and cultivates in 

several villages in Ende District. The villages are 

Embuteru, Ndetundora I, Ndetundora II, 

Ndetundora III and Randotonda. Breeding of 

Nuabosi Cassava has been carried out in 2015 and 

registered by the Governor of East Nusa Tenggara 

Province on October 19, 2015. The name of the 

variety registered for cassava is Nuabosi  

with registration number 186/PVL/2015 (Pusat 

Perlindungan Varietas Tanaman dan Perizinan 

Pertanian, 2016). By registering Nuabosi cassava 

as a local variety, various efforts are needed to 

maintain its sustainability. 

The sustainability of Nuabosi's cassava which 

is maintained strongly supports the creation of 

food security. Food security of a region can be 

improved by utilizing local food that is widely 

available in the region (Undang-Undang Nomor 

18, 2012). Cassava can support food security 

because it contains high carbohydrates which can 

replace the dependence on rice (Susilawati et al., 

2008; Masniah and Yusuf, 2013). Besides having 

a high carbohydrate, Nuabosi's cassava is also 

tolerant of leaf spots which attack the cassava 

plant in the generative phase, especially near the 

age of harvest. In addition, Nuabosi cassava is 

also tolerant of drought, has a savory taste and 

high starch content by 33.33%. The statement 

above illustrates that how important it is to 

maintain the existence of cassava, for this reason, 

it is necessary to make an effort to maintain the 

condition of the land to remain sustainable. One 

step that can be taken is managing various 

agricultural activities so that soil fertility is 

maintained. 

Agricultural activities carried out on Nuabosi 

cassava cultivation land are very high. This 

happens because the land not only cultivates 

cassava but also cultivated with various 

horticultural plants. This cropping pattern impacts 

on rapidly decreasing soil fertility 

(Wahyuningtyas, 2010; Andreawan et al., 2015; 

Muhammad et al., 2015). Considering soil fertility 

is an important factor in supporting the existence 

of Nuabosi cassava, it is necessary to conduct the 

research on Identification of Agricultural 

Activities and Soil Fertility in Nuabosi Cassava 

Cultivation Field in Ende District, Ende Regency. 

The results of this study have contributed greatly 

to the creation of sustainable agriculture. This is 

because the data obtained from the research 

results can illustrate the current condition of 

agricultural land (especially land cultivating 

Nuabosi cassava) and appropriate efforts to 

maintain the sustainability of germplasm land and 

resources. 

MATERIALS AND METHOD 

This study used a survey system and conducted 

from March to July 2018. The research sites are in 

Embuteru, Ndetundora I, Ndetundora II, 

Ndetundora III and Randotonda Villages, Ende 

District, Ende Regency. The selection of land as 

the location of the study used a purposive 

sampling method. 

The research location were Andisol soil type 

which is developed from volcanic material. 

Taking the soil samples using disturbed soil 

sampling techniques, samples of intact aggregate 

soil and intact soil samples. While the sampling 

technique of farmers for instruction was 

conducted by purposive sampling. 

The variables observed were the physical and 

chemical properties of the soil and the activities of 

farmers. The physical properties of the soil 

observed were soil texture (pipette method), 

structure (qualitative method), soil color 

(comparison with the Munsell Soil Color Charts), 

effective depth (observation in the field), 

landslope (observed with Abney level) and 

altitude (observed with the Global Positioning 

System). The soil chemical properties observed 

were N-Total (Kjeldahl method), P-Available 

(Brayz-1 method), Potassium (Bray-1 method), C-

Organic (Walkey and Black method), soil acidity 

(pH) (pH metermethod), Cation Exchange 

Capacity (CEC) (Basic Percolation Method) and 

Base Saturation, while farmer activity data is 

obtained by means of interviews and direct 

observation in the field. Farmer samples for 

interviewing were obtained by purposive 

sampling method. With this method, the farmers 

interviewed were 20 people whose land was used 

as a place for sampling soil. 

Data on soil physical properties obtained were 

analyzed descriptively to illustrate their suitability 

for cassava plants, while soil chemical data were 
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determined by chemical criteria using a reference 

to soil chemical criteria from the Bogor Soil 

Research Center (Pusat Penelitian Tanah, 1995). 

Besides that, the fertility rate was determined by 

using a reference to soil fertility criteria from the 

Bogor Soil Research Center (Pusat Penelitian 

Tanah, 1995). 

RESULTS AND DISCUSSION 

Agriculture activities 

Agricultural activities were greatly affected to 

the fertility of the land. Data on cassava farmer 

activities in Embuteru, Ndetundora I, Ndetundora 

II, Ndetundora III and Randotonda villages can be 

seen in Table 1. 

Interviews and direct observations in the field 

showed that farmers not only planted Nuabosi 

cassava on their land but also vegetables and corn 

(polyculture). The polyculture planting pattern 

can have a positive or negative impact on the 

productivity of plants and land. Polyculture 

planting patterns by combining cassava plants 

with legume plants have an impact on increasing 

crop yields and soil fertility (Adjei-Nsiah et al., 

2007; Pypers et al., 2011; Ogola et al., 2013). This 

is also related to the cultivation of land that is 

carried out because of the existence of several 

plants that are cultivated in one field. The results 

of the study from Silalahi et al. (2016) states that 

intensive tillage without regard to the factors that 

influence it can reduce soil quality. 

 

Table 1. Agricultural activities in land in Embuteru, Ndetundora I, Ndetundora II, Ndetundora III and 

Randotonda Villages 
Agricultural 

activities 

Villages 

Embuteru Ndetundora I Ndetundora II Ndetundora III Randotonda 

Cropping 

pattern  

Cassava (Tana 

ai and Terigu), 

mustard and 

spinach are 

cultivated with 

intercropping 

. 

Cassava (Tana 

ai), corn, 

mustard greens 

and beans are 

cultivated with 

intercropping 

Cassava (terigu), 

Chinese cabbage 

and long beans 

are cultivated 

with 

intercropping 

Cassava (Tana 

ai), beans and 

mustard flowers 

are cultivated 

with 

intercropping 

Cassava (Tana 

ai and terigu), 

mustard and 

long beans are 

cultivated with 

intercropping 

Soil tillage  The land is 

hijacked using 

the hoesonce, 

then the grass is 

buried in the soil  

The land is 

hijacked using 

the hoes 3 

times, then 

buried with 

grass and leaves 

. 

The land is 

hijacked using a 

tractor once and 

then made beds 

and grass buried  

The land is 

hijacked using 

the hoes 2 times, 

then made beds 

and grass and 

leaves buried 

The land is 

hijacked using 

the hoes 2 times, 

then buried grass 

and cow waste 

Fertilization Fertilization is 

not done 

. 

Fertilization is 

not done 

Livestock waste, 

Za and Green tonic 

Use fertilizer 

for vegetables 

Fertilization is 

not done 

Plant 

maintenance 

Mechanical 

weeding is done 

twice  

Mechanical 

weeding is done 

twice  

Mechanical 

weeding is done 

3 times and 

spraying pests 

with organic 

pesticides 

. 

Mechanical 

weeding is done 

3 times and 

spraying pests 

with synthetic 

Pesticides 

Mechanical 

weeding is done 

twice and 

spraying pests 

with synthetic 

pesticides 

Harvest 

  

The harvest age 

of cassava is ± 1 

year, while 

mustard and 

spinach are 3 

weeks 

The harvest age 

of cassava is 1 

year, 10 weeks 

of mustard 

greens, beans 

and corn 3 

weeks 

The harvest age 

of cassava is 1 

year, Chinese 

cabbage is 2 

months and long 

beans are 7 weeks  

The harvest age 

of cassava is 10 

months, 

mustard 1 

month, beans 2 

months. 

The harvest age 

of cassava is ± 

1 year, 3 weeks 

of mustard 

greens and 3 

weeks of long 

beans 

 

Regarding to the land processing, the results of 

the study show that farmers cultivate their land 

before planting. Processing carried out includes 

hoeing, inserting grass and cow waste into the soil 
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(cow waste that does not go through the 

fermentation process). The tillage is a 

conservative soil treatment action. Appropriate 

soil treatment measures can reduce soil damage 

due to the long-term effects of cultivating cassava 

plants (Howeler, 1991). This is supported by Lal 

(2001) which states that the higher the land 

processing activity, the erosion rate will be even 

greater. 

In addition to land processing activities, there 

are several other activities that affect to the quality 

of cassava land. These activities are fertilizing, 

weeding, spraying pesticides and harvesting 

cassava. These activities have an effect on 

changes in soil fertility and cassava crop yields 

and the sustainability of land use (Hutauruk et al., 

2012; Kintché et al., 2017; Nakabonge et al., 

2018). 

The physical properties of the soil 

The physical properties of the soil greatly 

influence the growth and development of 

cultivated plants. The physical properties of soil 

on land in Embuteru, Ndetundora I, Ndetundora 

II, Ndetundora III and Randotonda villages can be 

seen in Table 2. 

 

Table 2. The physical properties of soil 

Sample 

code 

Altitude of  

place (masl) 

Slope  

(%) 

Soil  

texture 

Soil  

structure 

Soil  

colour 

Effective 

depth (cm) 

NL ND 1 520 3.2 Loamy 

Sand 

Angular 

Bloky 

Dark Bluis 

Gray 

> 40 

NL ND 2 546 3.0 Loamy 

Sand 

Angular 

Bloky 

Dark Bluis 

Gray 

> 40 

NL ND 3 554 5.0 Loamy 

Sand 

Angular 

Bloky 

Dark Bluis 

Gray 

> 40 

NL RT 588 3.0 Loamy 

Sand 

Angular 

Bloky 

Dark Bluis 

Gray 

> 40 

NL E 558 29.0 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

< 30 

L ND 1 520 3.2 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

> 40 

L ND 2 546 3.0 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

> 40 

L ND 3 554 5.0 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

> 40 

L RT 588 3.0 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

> 40 

L E 558 29.0 Loamy 

Sand 

Sub Angular 

Bloky 

Dark Greenish 

Gray 

< 30 

Note: NL = Non-cultivated land; L = Land; ND 1 = Ndetundora 1, ND 2 = Ndetundora 2, ND 3 = Ndetundora 3; 

RT = Rendotonda; E = Embuteru  

 

The results showed that Nuabosi cassava 

plants grew in areas with an altitude of 520-588 m 

above sea level (MASL) which is its height still in 

the appropriate category. According to Sundari 

(2010), the altitude for cassava plants varies from 

an altitude of 150-1,500 MASL. The ability to 

grow with a wide range of heights causes altitude 

not to be an inhibiting factor for the growth and 

development of cassava plants (Muhammad and 

Wasit, 2015). The appropriate altitude for cassava 

plants is positively correlated with the slope. 

The slope of land greatly determines the level 

of fertility of a land and the amount of erosion that 

occurs. The results showed that the slope of 

agricultural land in the four villages producing 

Nuabosi cassava was in the range by 3-5%, while 

the land in Embuteru Village had a slope of 29%. 

The slope of 3-5% indicates that the land is at the 

level of moderate suitable (S2) (Ritung et al., 

2011). While the land with a slope by 29% in the 

village of Embuteru falls into the not suitable 

category (N) (Nurwansyah, 2012). Slope also has 

an impact on changes in soil texture. 

The results of soil texture class analysis 

showed that there was no difference in soil texture 

from the ten samples studied (loamy sand texture). 



26  Caraka Tani: Journal of Sustainable Agriculture. 2019. 34(1), 22-30 

 

Copyright © 2019 Universitas Sebelas Maret  

Something similar happened to the soil structure, 

where all the samples of the soil studied were still 

in the blocky group. This condition is influenced 

by the planting pattern applied by Nuabosi 

cassava farmers and the use of low-dose inorganic 

fertilizers (Arifin, 2010; Suroyo et al., 2013; 

Margolang et al., 2015;). Whereas when viewed 

from the land suitability, the soil texture of sandy 

is quite suitable for cassava plants (Diallo et al., 

2016). Other variables seen in this study are soil 

color and effective depth. 

Soil color observed in the field shows that the 

land has a striking black and grayish soil color, 

dark bluis gray and dark greenish gray. This is 

supported by the statement of Harist et al. (2017), 

which states that soil color is influenced by the 

level of maturity of organic matter. As for the 

effective depth, the results of the study show that 

the soil studied has an effective depth of > 40 cm. 

Based on the land suitability classification, the 

conditions fall into the moderate suitable category 

(S2). It is mean that the land has mild limiting 

factors that affect its productivity, so it requires 

additional input from outside sources 

(Hardjowigeno and Widiatmika, 2011). 

Soil chemical properties  

The results of the analysis of soil chemical 

properties from the five villages producing 

Nuabosi cassava can be seen in Table 3. 

 

Table 3. Characteristics of soil chemical properties 

Sample  

code 

C-Organic 

(%) 

N 

(%) 

P 

(ppm) 

K 

(cmol+ kg-1) 

CEC 

(cmol+ kg-1) 

BS 

(%) 
pH 

NLND 1 0.06 VL 0.18 L 16.79 M 0.72 VH 38.60 H 55.98 H 6.65 N 

NLND 2 0.06 VL 0.11 L 16.91 M 0.73 VH 38.15 H 56.68 H 6.58 RA 

NLND 3 0.76 VL 0.19 L 15.00 L 0.63 VH 38.23 H 53.37 H 6.50 RA 

NLRT 0.52 VL 0.16 L 16.43 M 0.71 VH 37.83 H 57.11 H 6.20 RA 

NLE 1.78 L 0.28 M 19.47 M 0.87 VH 39.14 H 67.23 H 6.76 N  

L ND 1 0.70 VL 0.24 M 19.11 M 0.85 VH 37.38 H 65.91 H 6.84 N 

L ND 2 1.06 L 0.27 M 14.80 L 0.63 VH 37.97 H 55.56 H 6.35 RA 

L ND 3 0.72 VL 0.18 L 17.99 M 0.80 VH 35.92 H 64.82 H 6.52 RA 

L RT 1.88 L 0.29 M 17.78 M 0.78 VH 38.48 H 63.87 H 6.55 RA 

L E 0.05 VL 0.10 VL 18.79 M 0.83 VH 37.89 H 62.18 H 6.56 RA 
Note: VL =Very low; L = Low; M = Moderate; Vh = Very high; H = High; RA= Rather acidic; N = Neutral 

 

The results showed that the C-Organic content 

of the ten soil samples was in the very low to the 

low category. The low C-Organic soil can be 

influenced by the level of soil tillage. This is in 

line with the results of research conducted by 

(Rachman et al., 2015) that uses the treatment 

level of land processing on corn plants shows that 

intensive tillage affects the lower organic matter 

content. 

In addition to C-Organic, other important 

elements for plants are Nitrogen (N) and 

Phosphorus (P). The data in Table 3 shows that 

existing agricultural activities cause the N and P 

content to be in the low to moderate range. This is 

in line with the results of research conducted by 

(Deliyana et al., 2016) study with the treatment of 

the soil treatment system showed that perfectly 

treated soil had the highest nutrient content of the 

soil and crop production compared to other 

treatments. 

Things that are different from nutrients N and 

P are indicated by the element Potassium (K). The 

results of the research that have been conducted 

show that K which is in agricultural land has a 

very high content. This condition can occur 

because the land is mostly processed by 

immersing litter and organic matter into the soil. 

Immersing of these materials causes the soil not to 

lose nutrients easily (Indria, 2005; Rahmah et al., 

2014; Deliyana et al., 2016). In addition, to 

increase nutrient content in the soil, the 

application of organic matter also has an impact 

on high cation exchange capacity (CEC) and base 

saturation (BS). 

Soil fertility criteria 

Data on the results of the assessment of soil 

fertility in Embuteru, Ndetundora I, Ndetundora 

II, Ndetundora III and Randotonda Villages are 

presented in Table 4. 
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Table 4. Soil fertility criteria 

Sample 

code 

CEC 

(cmol+ kg-1) 
BS 

% 

P 

(ppm) 

K 

(cmol+ kg-1) 
C-Organic 

(%) 

Soil fertility 

status 

NL ND 1 38.60 H 55.98 M 16.79 VH 0.72 VL 0.06 VL Low 

NL ND 2 38.15 H 56.68 M 16.91 VH 0.73 VL 0.06 VL Low 

NL ND 3 38.23 H 53.37 M 15.00 VH 0.63 VL 0.76 VL Low 

NL RT 37.83 H 57.11 M 16.43 VH 0.71 VL 0.52 VL Low 

NL E 39.14 H 67.23 M 19.47 VH 0.87 VL 1.78 VL Low 

L ND 1 37.38 H 65.91 M 19.11 VH 0.85 VL 0.70 VL Low 

L ND 2 37.97 H 55.56 M 14.80 H 0.63 VL 1.60 VL Low 

L ND 3 35.92 H 64.82 M 17.99 VH 0.80 VL 0.72 VL Low 

L RT 38.48 H 63.87 M 17.78 VH 0.78 VL 1.88 VL Low 

L E 37.89 H 62.18 M 18.79 VH 0.83 VL 0.05 VL Low 
Note: VH = Very High; H = High; M = Moderate; L = Low; VL = Very Low 

 

The criteria for soil fertility in existing land in 

the villages of Ndetundora I, Ndetundora II, 

Ndetundora III, Embuteru and Randotonda is 

shown in Table 4 show that these lands are on low 

fertility criteria. Factor that cause low soil fertility 

is C-Organic. Fertile soil has nutrients available to 

plants and there are no limiting factors in the soil. 

Many agricultural lands are currently very low 

in organic matter. This is in accordance with the 

results of research conducted by Husni et al. 

(2016) that the evaluation of soil fertility carried 

out on several types of soil on dry land indicate a 

lack of C-Organic conditions. For this reason, it is 

necessary to add organic matter and organic 

fertilizer so that it can increase soil fertility. 

CONCLUSIONS 

Based on the results of the study, agricultural 

activities carried out by cassava farmers Nuabosi 

are conservative such as immersion of grass when 

the soil hijacked, minimum tillage and without the 

use of synthetic fertilizers and pesticides. And 

based on soil fertility criteria, the farmer's land has 

low fertility with a limiting factor, namely  

C-Organic. 
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