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INTRODUCTION

POTATO vs. LAND DEGRADATION
l POTATO is an important and a promising-market-sells 

commodity
l HIGH DEMAND and LOW SUPPLY of the commodity 

encourages an intensive CONVENTIONAL POTATO 
CULTIVATION in Tropical Highlands

SLOPPING (VERTICAL)-RIDGE SYSTEM, 
INORGANIC FERTILIZERS/PESTICIDES

SOIL EROSION on site, LAND & ENVIRONMENTAL 
DEGRADATION in surrounding watershed

l Development of the APPROPRIATE CULTIVATION 
TECHNIQUES is essential

CONTOUR (HORIZONTAL)-RIDGE SYSTEM, 
ORGANIC FERTILIZERS/AMENDMENTS and 

MULCHING
“Effective to reduce soil erosion up to 50-70% (Wijaya et 
al., 2008, 2009, 2010, 2011, 2012, 2013, 2014, 2015a, 
2015b), BUT yet un-optimal for the yield of the potato, 

might be due to waterlogged on the ridge profile”

l AGROFORESTRY SYSTEM potent to be an alternative 
way to solve the problem

INTRODUCTION (continue)

NEED FOR THE SUST. CULTIVATIONS

l An annual crop with suitable canopy (land coverage) and 
deep roots system

l Has advantages in reducing soil erosion, enhancing soil 
quality, and improving surrounding microclimate

l Has been introducing to be an intercrop to other crops 
incld. vegetables with good benefits, either 
environmentally or economically

l However, the application of the tea to be an intercrop 
in potato cultivation with horizontal-ridge system as 
well as the impact on field materials balance or potato 
productivity has not been widely understood yet.

INTRODUCTION (continue)

TEA, as an INTERCROP (AGROFORESTRY)

l To characterize water and nutrients balance on 
contour-(horizontal)-ridges under potato-tea 
intercropping system to confirm its applicability to 
support the optimum crop production while reducing soil 
erosion

OBJECTIVE

l Experimental site: 
Kaligua village, Brebes, 
Central Java with 6 plots 
(@3 m x 5 m); slope: 
15%; ridge dimension 
(width x height): 30 cm x 
40 cm; crop interval: 80 
cm x 50 cm

l Field samples collection: 
0, 22, 43, 71, and 85 
days after sowing (DAS)

ü Soil physical prop. 
(depth: 10 & 20 cm)

ü Runoff and soil loss

ü Crop growth 
parameters

ü Microclimate 
parameters

METHODOLOGY
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METHODOLOGY (continue)

DATA ANALYSIS
l Data analysis: 

ü Soil-volumetric water content 
and dry bulk density  
gravimetric and dielectric 
method

ü Evapotranspiration (ET)  
Penman-Monteith method

ü Soil-, Eroded soil-, and 
Uptake-N and P content  
Kjeldahl and colorimetric 
method

ü Water and nutrients balance:

RESULTS

ET & VOLUMETRIC WATER CONTENT

10 cm

20 cm

RESULTS

SOIL N & P

TN

Availb. N Availb. P

TP

RESULTS

ERODED SOIL-N & -P

TN

TP

RESULTS

UPTAKE-N & -P

N-Uptake

P-Uptake

RESULTS

WATER BALANCE
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RESULTS

NUTRIENTS BALANCE

TP

TN

l Under tea-crop intercropping system, the horizontal ridge soil with 
organic fertilizer-rice-straw mulch (OFRM) treatment had highest 
VWC amongst others

l Also, the OFRM was considered to be most effective combination to 
maintain N-P content within the underlined-covered soils

l Accordingly, the OFRM might improve the soil N-P availability or 
might enhance its uptake by potato crop

l The organic fertilizer-plastic (OFPM) and rice-straw mulch (OFRM) 
was better in storing soil water as well as nutrients as compared 
than others

DISCUSSION

l The organic fertilizer-rice-straw mulch (OFRM) 
combination might be one of the appropriate options for 
sustainable potato farming under horizontal ridge and 
tea intercrop

l Spatio-temporal variability of soil physic-chemical 
properties in relation to the productivity of potato crop

CONCLUSIONS

FURTHER RESEARCH

Thank you!








