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Background
 Nowadays, farmland area with a good soil quality is 

becoming scarce. 
 It is induced either by long-term improper soil nutrient 

management or by increasing trend of land conversion of 
fertile farmland to non-agricultural uses. 

 In Yogyakarta, it is reported as much 100 hectares per year 
of irrigated rice field converted to housings, buildings, and 
many other needs for urban development. 

 Regulation has been established to manage the trend of 
land conversion, but still not effective. 
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Background
 Alternatively, there are opportunities to develop farming 

activities in the suboptimal land of Yogyakarta, which are 
still abundant including the dry land area and the coastal 
area. 

 Although in nature, there are many constraints in 
developing farming activities on the suboptimal land. 
Nevertheless, farmers in Yogyakarta have experienced in 
developing farming activities in the suboptimal land, 
particularly in the coastal area. 

 They have succeeded in cultivating some horticultural plant 
as well as foodstuff commodities, which are having a good 
quality and high economic value. 
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Objectives
 This paper discusses the options and strategies practiced in 

the area to deal with the constraint in producing the crops. 
 There are including water management, anticipation for 

wind-breaking, soil amendment with clayey material and 
organic matter, crop management and selection, as well as 
implementing integrated farming concept and challenging 
to agro-tourism attractions. 

 Besides, the research shows that a long-term utilization of 
the coastal area for farming activities has improved soil 
quality as indicated by a higher soil quality index (SQI).  

9

Bringing knowledge for a better future agriculture.upnyk.ac.id

Coastal area of Yogyakarta
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 South bay of 
Yogyakarta

 Hindia ocean
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Sand dune area
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Sand dune area
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Wind barrier : multi layers

Combination of forage 
grass and coconut 
leaves
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Combination of moringa, coconut 
trees, and coconut leaves
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Model of wind-breaker to manipulate the microclimate for Capsicum cultivation 
at sand dune agricultural land in Bugel bay, Kulonprogo, YOgyakarta
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Land preparation
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Manure
Amendments for 
improving soil fertility
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Clay
Amendments for improving soil physical 
and chemical properties
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Seed bad preparation
After mixing the soil with manure and 
clayey material
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Soil Quality
 To calculate soil quality index for different age of land use, 

so that it could be recognized relationship between period 
of land utilization and soil quality improvement.

 The result  showed  that according  to soil quality index,  
the applied  treatment could improve soil quality. 

 The better soil quality, the higher soil quality index. 
 Land utilized for 19 and 11 years had better soil quality 

than virgin sand dune land, while land utilized for 3 years 
had no significant different compared to the virgin land. 

 Soil quality index for the three locations were 0.35; 0.32; 
0.28 and 0.17 for land uitilzed for 19, 11, 3 and virgin land 
respectively.
(Partoyo, 2015)
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Soil physical properties

Periode of use Mointure 
content 
(%)

Sand 
(%)

Silt 
(%)

Clay 
(%)

Particle 
density 
(g/cm3)

Bulk 
density 
(g/cm3)

I (3 years) 0,58 97,07a 0,69b 2,34a 2,26b 1,58b

II (9 years) 0,52 95,96ab 1,04b 2,21a 2,22b 1,64b

III (11 years) 0,56 91,42b 4,07a 1,40a 2,40b 1,57b

IV-origin 0,32 93,37ab 0,54b 0,70a 2,97a 1,93a

22

Soil physical properties of different sand dune agricultural plot

Note: Number in column followed by the same letter indicating a 
not- significant different according to DMRT 5%; 

(Partoyo, 2015)
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Soil chemical properties

Periode of use C-Organic
(%)

N-total 
(%)

P-
available 
(ppm)

K-exch
(ppm)

pH 
H2O

N-
available 
(%)

I (3 years) 0,82a 0,059a 26,81a 14,76ab 7,08a 0,049ab

II (9 years) 0,78a 0,059a 15,61a 28,05a 7,31a 0,054a

III (11 years) 0,82a 0,051ab 6,40a 16,23ab 6,58a 0,048ab

IV-origin 0,29b 0,043b 4,84a 2,23b 7,01a 0,020b

23

Soil chemical properties of different sand dune agricultural plot

Note: Number in column followed by the same letter indicating a 
not- significant different according to DMRT 5%; 

(Partoyo, 2015)
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Soil quality index

Periode of use Soil Quality Index 
(SQI)

I (3 years) 0,3533 a 

II (9 years) 0,3234 a 

III (11 years) 0,2868 ab

IV-origin 0,1750 b

24

Soil quality index of different sand dune agricultural plot

Note: Number in column followed by the same letter indicating a 
not- significant different according to DMRT 5%; 

(Partoyo, 2015)
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Brassica cultivation at sand dune area
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Mulching: rice straw mulches
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Integrated farming practiced by 
farmer groups at sand dune area
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Red Capsicum
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Utilization of fresh water 
from groundwater pumping 
unit, distributed with sumur
renteng (widely connected 
reservoar)

Bringing knowledge for a better future agriculture.upnyk.ac.id
Water reservoar for irrigation
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Sumur renteng
(interconnected reservoar) 
combined with drip irrigation 
system
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32

Well-pad for groundwater 
pumping
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Sistem Pengairan Curah dengan 
GemborSpraying irrigation system
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Spraying irrigation system
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Watering of seed bed of Capsicum

Bringing knowledge for a better future agriculture.upnyk.ac.id

DRIP IRRIGATION SYSTEM for Onion
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37

Permanent water reservoar
Collect irrigation water from river
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Onion cultivation at sand dune coastal area of 
Yogyakarta
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Tiron, a superior onion variety developed at sand 
dune coastal area of Bantul Regency, Yogyakarta 
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Flowering of onion is triggered by a big difference 
of day and night temperature
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Tiron, a superior onion variety developed in coastal area 
microclimate 
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Onion yield data

Varieties
Yield
(ton.ha-1)

Probolinggo 15,2
Parman 13,2
Kuning 13,24
Tiron-paddy field 16,23
Tiron-coastal land 14,66
Biru-paddy field 14,77
Biru-coastal land 14,19
Bima 8,36
Grand mean 13,73

43

(Ambarwati & Yudono, 2012)
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Tiron variety is the superior onion
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Watermelon,  a very potential commodity cultivated in the area, 
harvested up to 3 kg for each
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Strip 
cropping of 
maize, bean, and onion 
at coastal farm area of 
Bugel subdistrict, 
Kulon Progo Regency, 
Yogyakarta.
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Mixed 
cropping of 
maize and eggplant
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Ornamental 
plant
Sun flower for refugia
plant and wind breaker 
among the chili crops
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Corn wind 
breaker
Corn strip among the 
chili crops
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Ornamental plant
Sun flower and zinnia as refugia plants for 
attracting predators and trapping pests of 
chili crops
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Refugia plant
Sun flower and zinnia as refugia plants for 
attracting predators and trapping pests of 
chili crops
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Tourist attraction
Newly emerging sites for making photo selfies
amongst the colourful flower garden
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