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INTRODUCTION 

Salak (Salacca zalacca Gaertn. Voss) is a 
plant from the Palmae family with edible fruit. 
Consumers generally like salak which has thick 
flesh, sweet taste, and small seeds. These criteria are 
met by the salak cultivars Pondoh, Nglumut, and Bali 
which are the 3 superior Indonesian salak cultivars 
apart from the varieties of Swaru, Enrekang, and Sugar 
(Daud, 2001). Zalacca is an exotic plant native to 
Indonesia with quite a lot of species diversity, there 
are at least 12 cultivars of salak that are cultivated by 
people from West Java, Central Java, and East Java 
(Nandariyah, 2007). Salak is one of Indonesia's native 
plants that are popular with the people, because it 
tastes sweet, delicious, and has a high nutritional value. 
Every 100 g of salak fruit contains 77 calories, 0.5 g 
protein, 20.9 g carbohydrates, 28 mg calcium, 18 mg 
phosphorus, 4.2 mg iron, 0.04 mg vitamin B1, and 2 
mg vitamin C (Kusumo et al.., 1995). Zalacca production 
from year to year tends to be stagnant, but in 2011 
there was an increase of 44.3 percent to 1.08 million 
tons compared to 2010. It was recorded that starting 
from 2007 to 2012 the production of bark was 

Relationship Analysis of Soil Bulk Density, Available K, and Slope to 

Productivity of Salak Pondoh at Padang Jaya, North Bengkulu 

   

 Muhammad Yakub1, M. Faiz Barchia2*,Usman K.J. Suharjo1 

1Agroecotechnology Department, University of Bengkulu 
2Soil Science Department, University of Bengkulu (Corresponding author) 

   e-mail: faizbarchia@unib.ac.id  

 
ABSTRACT 

 

Salak (Zalacca edulis Gaertn. Voss) is one of the most populair native fruits of Indonesia, consumed as a table fruit 
by most Indonesians. However, the yield of salak pondoh grown in Bengkulu is still lower than that in their native 
soil Java, believed to have more suitable soil properties for growing salak pondoh. The objective of this research 
were to evaluate the relationship of soil bulk density, available K, and slope to the productivity of salak pondoh 
grown at Padang Jaya Regency, North Bengkulu. We did a survey to collect data on soil bulk density (BD), 
available K (K), and slope as well as the productivity of salak pondoh grown at Padang Jaya from November 2017 
to May 2017. The results showed that there was a significant relationship between soil characteristics and salak 
productivity, as shown in a linear model of Y = 2.929 -1.070 BD + 0.069 K - 0.126 Slope. Soil K was positively 
correlated to salak productivity, suggesting that salak productivity increased with an increase in soil K.  On the 
other than, soil bulk density and slope were negatively correlelated to salak productivity, indicating that salak 
productity decreased with an increase in slope and in soil bulk density. 
 
Keywords:  salak pondoh, bulk density, K, Padang Jaya, slope   

805879, 862465, 829,014, 749,876, 1,082,125, and 
1,035,407 tons (Biro Pusat Statistik, 2014). 

Salak pondoh can be developed in a generative 
and vegetative manner (Gustini, 2012). Generative 
cultivation of salak pondoh has the advantages, among 
others, that it can be done easily and cheaply, obtains a 
lot of seeds, the resulting plants grow healthier, the 
resulting plants have strong roots so they are resistant 
to falling, and the possibility of improving their properties 
in the form of crosses (Prihatman, 2000 ). 

Salak (Salacca zalacca Gaertn. Voss) is a type of 
plant that can be used as a method of land conservation 
with a variety of cropping patterns. To conserve landslide-
prone areas, the cultivation of salak plants is an 
alternative because it has many advantages. Salak plants 
can be planted in the lowlands to the highlands of 50 - 
800 above sea level on loose soil with a loamy sand 
structure with soil acidity (pH) 4 -7.5 and rainfall 
200-400 mm per month. 70-80% solar radiation, 80-
90% high humidity and 20-30 °C temperature (Astuti, 2007). 

The ideal air temperature for salak ranges from 
20-30 oC, if the temperature is too high or low it will 
affect the development of zalacca fruit and seeds. 
Soil moisture is very necessary for the growth of the 
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roots of the salak plant. Zalacca plants do not want 
excessive soil moisture so that in the rainy season the 
planting land needs good drainage to prevent the plants from 
excessive puddles. Meanwhile, to ensure optimal growth 
in the dry season, the planting area requires sufficient soil 
moisture. Therefore, it is highly recommended that in the 
middle of the zalacca garden create ponds and ponds which 
are expected to maintain soil moisture. 

Soil bulk density has no significant relationship 
with the yield of salak Pondoh. However, it can be seen 
that the higher the soil bulk density, the lower the salak 
Pondoh results. This is because the soil will become 
denser, which makes it difficult for plant roots to penetrate 
the soil so that the nutrients needed by plants are not fully 
absorbed by the plants. Soil bulk density is one of the 
physical properties of soil that is most often determined, 
because of its close association with ease of root penetration 
in the soil, soil drainage and aeration, and other physical 
properties (Grossman & Reinsch, 2002). Soil bulk 
density diversity is highly dependent on the type of 
soil constituent fraction including soil texture (Suhardi, 
1997). Soil bulk density is an indication of soil density, 
the denser the soil, the higher the soil bulk density, 
meaning that it is more difficult to pass water or be 
penetrated by plant roots. The factors that affect soil bulk 
density are the amount of pore space or soil porosity, 
the greater the soil porosity and the amount of porous space, 
the smaller the volume weight will be (Nurhidayati, 
2006). 

The slope is a factor that needs to be considered, 
starting from the preparation of agricultural land, planting 
efforts, taking products, and preserving the land. 
Land that has a slope can be more easily disturbed 
or damaged, especially if the degree of slope is large. Soil 
that has a slope of> 15% with high rainfall can cause 
landslides (Kartasapoetra, 1990). The steeper and longer 
the slope will increase the surface flow velocity and 
the larger surface water volume so that more objects 
can be transported (Martono, 2004). One of the efforts to 
reduce the level of erosion hazard on land slopes is 
by making terraces (Kartasapoetra et al., 1987). 

To obtain high yield and quality of salak "Pondoh 
Super", it is necessary to take care of the plants. The 
addition of nutrients and thinning of the fruit are two 
things that are quite important as a determinant of 
the yield and quality of salak pondoh. One of the nutrients 
that plants need is potassium. The role of potassium 
is to help the formation of protein and carbohydrates 
and as an activator of various enzymes. Potassium is 
a cation that is indispensable in the process of photosynthate 
translocation in the phloem vessels (Marschner, 2003). 

The existence of the zalacca garden belonging 
to the community has the potential to be developed 
because of the high market potential and the quality of 
the salak flavor produced is quite good (not inferior to 
products from other regions). Therefore, to support this 

development, information on the environmental 
characteristics of its growth is needed. 

This study aims to determine the relationship 
between soil bulk density, available K, and slope against 
the yield of salak pondoh in Padang Jaya District, North 
Bengkulu Regency. 

 

MATERIAL AND METHOD  
 

This research was conducted from December 
2016 to March 2017 which took place in Padang Ja-
ya Bengkulu Utara. The object observed was salak 
Pondoh with several stages of research. The pre-survey 
was conducted in the form of consultation as well as 
guidance with lecturers to determine the purpose of 
conducting research. There are several more stages 
carried out in the pre-survey such as observation, making a 
working map, field survey to determine the research 
location, and sample selection. 

 The selection of sample plants was carried out 
by purposive sampling with the categories of poor pro-
duction, moderate production, good production, then 
fruit samples were taken from each plant to weigh fruit 
weight, fruit color, measure plant height, measure canopy 
length, and leaf width. The next stage is observing and 
analyzing the soil in the root zone of the plant. What 
was observed were soil texture, soil structure, slope, 
drainage, and K nutrients. 

 Soil sampling is done by taking three points 
around the plant and the soil taken at these three 
points is then compiled into one soil sample. The 
observed plant variables were fruit weight per bunch. 
Samples were taken in one plant, namely one bunch 
per plant, then counted the number of fruits per bunch, 
3 salak fruit were taken from the sample bunch (large 
medium small) then weighed and averaged. 

The data collected were analyzed using multiple 

regression with prediction models : Y = a +b1BD + 
b2K + b3Slope 

RESULT AND DISCUSSION 
 

The observed research locations are locations 
that are by the observation parameters that have sa-
lak Pondoh plants, namely unit 1, unit 2, and unit 3, 
which are the center of the salak pondoh plantation. 
The climatic conditions in Padang Jaya Subdistrict in 
the last 5 years have an average rainfall of 2546 mm 
year-1 and an average rainy day of 170 rainy days. 
Geographically, Padang Jaya District is located at 
coordinates 10208'0 '' - 1020- 18'40 '' East Longitude 
(EL) and 3o14'40 '' - 3o20 'South Latitude (SL). The 
area of Padang Jaya is 41,902.67 ha, with an area of 
54.85 ha. The results of the descriptive analysis of 
the relationship between the physical properties of 
the soil and the results of the salak pondoh can be at 
6 slope levels as shown in Table 1 and 2.  
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                Table 1. Physical and chemical properties of soil against the weight of salak Pondoh  
                 bunches 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

          Source: Data analyst at the soil science laboratory, Faculty of Agriculture, Bengkulu University 
 

         Table 2. Multiple regression of the physical and chemical properties of soil on the yield  
          of salak Pondoh  
 
 
 
 
 
 
 
 
 
 

The results of the regression analysis on the 
independent and dependent variables resulted in an 
estimation model of Y = 2.929 - 1.070 BD + 0.069 K 
- 0.126 Slope with a value of R2 = 0.49. However, 
the variables of soil physical and chemical properties 
partially or simultaneously have no significant effect 
on the production of salak Pondoh. 

Potassium has a positive relationship with the 
results of salak Pondoh. This means that the higher the 
K content, the salak Pondoh results will increase. Research 
by Nurrochman et al. (2011) showed that the highest 
production of salak pondoh was found in salak plants 
which were fertilized with fertilizers containing K. 
According to Marschner (1997), potassium can help 

form protein and carbohydrates as well as an activator 
of various enzymes. The K element is a cation that is 
indispensable in the process of photosynthate translo-
cation in the phloem vessels so that the fruit formation 
process will be faster and better. Likewise with the 
statement of Ainzworth & Bush (2011), that the increase 
in the reserves of supporting components will be followed 
by an increase in photosynthesis and translocation to 
the storage organ, in this case, the salak fruit. 

The availability of K for plants depends on soil 
aspects and climatic parameters which include: the 
amount and type of clay minerals, CEC, buffering 
capacity, humidity, temperature, aeration, and soil pH 
(Havlin et al., 1999). In addition to soil and climate 
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factors, plant species and varieties also affect K 
uptake, where tolerant plants require small amounts 
of K and on the other hand sensitive plants require 
large amounts of K. One of the mechanisms for plant 
tolerance to nutrient deficiencies is by removing 
organic acid exudates around the roots (rhizosphere). 
Furthermore, organic acids can dissolve nutrients (P, 
K, Fe, Mn, etc.) that were not previously available to 
become available for plants (Marschner, 1997). Various 
studies by Zhu & Luo (1993) show that organic 
acids and several cations (NH4 +, Na +, etc.) have a 
very important role in increasing soil K availability. 
Some cations such as Ca2 + and Na + can replace the 
K position in the mineral structure of muscovite due 
to weathering (Shidu, 1987). Also, NH4 + and K + can 
compete in locating the absorption complex in the inner 
position of the space between clay mineral layers 
type 2: 1 (Evangelou & Lumbanraja, 2002; Kilic et 
al., 1999). 

The slope has a negative relationship with the 
results of salak Pondoh. This means that the higher the 
slope of the land, the salak Pondoh results will decrease. 
The slope is a factor that needs to be considered since 
the preparation of agricultural land and its planting 
efforts. Land that has a slope> 15% can be easily 
disturbed or damaged, especially if the slope is large. 

Soil that has a slope of> 15% with high rainfall 
can cause landslides (Kartasapoetra, 1990). One of the 
efforts to reduce the level of erosion hazard on land 
slopes is by making terraces (Kartasapoetra et al, 
1987). From the criteria for a good slope class of salak 
Pondoh that is <8% (Djaenudin 2011), according to 
the results of the study, with a slope of 5% to 7%, the 
yield is higher. 

Soil bulk density has no significant negative re-
lationship with the results of salak Pondoh. This means 
that the higher the soil bulk density, the salak Pondoh 
results will decrease. Soil density will make it difficult 
for plant roots to penetrate the soil so that the nutrients 
needed by plants are not fully absorbed by the plants. 
Soil bulk density is one of the physical properties of 
soil that is most often determined, because of its close 
association with ease of root penetration in the soil, 
soil drainage and aeration, and other physical properties 
(Grossman & Reinsch, 2002). Soil bulk density diversity 
is highly dependent on the type of soil constituent fraction 
including soil texture (Suhardi, 1997). Soil bulk density is 
an indication of soil density, the denser the soil, the 
higher the volume weight, meaning that it is more difficult 
to pass water or be penetrated by plant roots. The factors 
that affect soil bulk density are the amount of pore 
space or soil porosity, the greater the soil porosity 
and the amount of porous space, the smaller the volume 
weight will be (Nurhidayati, 2006). 

Drainage is a way of collecting and disposing of 
water from the ground (Hakim et al., 1986). In the re-

search area, there are three classes of drainage, which 
are categorized as good, medium, and bad. Drainage 
can also help the surface of the land to absorb the 
density of water into the soil (infiltration), and help 
process water flowing in the soil which causes air 
exchange between the soil grains and the atmosphere 
which results in increased oxygen (O2) levels in the 
root zone and reduced carbon dioxide ( CO2) in soil 
particles. High O2 concentrations in the soil can af-
fect plant growth rates. By Efendy's (2011) state-
ment, good drainage can also affect soil moisture, 
which at sufficient levels will affect plant growth 
rates. 

Good drainage can help the physical properties 
of the soil, because it will be related to one another, 
both in terms of soil texture, soil structure, and soil 
volume weight. Good drainage will be directly relat-
ed to the physical properties of the soil, namely the 
porosity of the soil which can help the soil infiltra-
tion rate. 

Apart from the availability of K, soil bulk density, 
and slope, thinning the fruit is also a factor affecting 
the production of salak Pondoh. Fruit thinning by 
10% of fruit in one bunch gave the highest fruit and 
bunch weight not different from other treatments except 
for fruit thinning of 30%. Increasing thinning of fruit 
to 30% of fruit in one bunch significantly increased 
the weight per fruit (Nurrochman et al., 2011). 

 

CONSCLUSION 
 

The results showed that there was a nonsignificant 
relationship between soil characteristics and salak 
productivity, as shown in a linear model of Y = 2.929 
-1.070 BD + 0.069 K - 0.126 Slope. Soil K was 
positively correlated to salak productivity, suggesting 
that salak productivity increased with an increase in 
soil K.  On the other than, soil bulk density and slope were 
negatively correlated to salak productivity, indicating 
that salak productivity decreased with an increase in 
slope and soil bulk density. 
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