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ABSTRACT

The rch was aimed to study effect application of sea sand (SS), coconut coir (CC) and banana coir
(BC) on the growth and yield of rice (Oryza sativa L.) pl at Ustic Endoaquert soil. The pot experiment
was carried out using a factorial design with 3 factors. The first factor was SS ggmsisted of three levels
i.e.: 0%, 25%, and 50%. The second and third factors were CC and BC, each consisted of three levels
i.e.:0,10,and 20 Mg ha"'. Application of SS and BC significantly increased leaf length where the highest
increasing percentage was 1647% which was achieved at 25% SS application. Their effect on leaf
numbers and tiller numbers were relatively not similar pattern where leaf number only increased about
65.52% by BC application, while tiller numbers only increased about 10.77% by S8 application. Furthermore,
the application of CC and BC significantly increased panicle numbers to 29 .53% and 29.05% , respectively
compared to control. All ameliorants significantly increased panicle numbers, but the best was CC with
the increasing up to 46.49% at 20 Mg ha' CC compared to SS or BC application. However, only coconut
coir significantly increased the rice grain numbers.
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INTRODUCTION

Rate of population growth with a percentage
of about 2% per year has resulted in increasing
demand for rice consumption. Until 2012, national
rice demand reached 34.055 million Mg and paddy
production reached 68,956,293 Mg (BPS RI 2012)
or equivalent to 37 million Mg of rice (Suswono
2012). Sudaryatno ef al. (2010) predicted that the
need of national rice in 2015 as many as 35,123,000
Mg and 37,021,000 Mg in 2020, or an average rate
of rice consumption increased 0.92% per year.
Viewing statistics in 2012, it was apparently a surplus
as much as 3-4 million Mg of rice at the year.
Although the current national rice needed was
adequate and surplus, but considering Indonesia’s
populations that were about 247 million and the
increasing rate of population growth, the rice
production was needed to be maintained and
improved, one through the increasing productivity
of paddy soil.
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Paddy rice field soil is an ecosystem which
water source are dominantly from irrigation and as
mainly national rice sources which coverage 2.1
million ha (Toha and Pirngadi 2004). In Paguyaman,
Gorontalo Province paddy rice field areas are
dominantly classified as Vertisols that developed
from lacustrine de position materials (Hikmatullah et
al. 2002; Prasetyo 2007; Nurdin 2011). From
chemically aspect, Vertisol is classified as nutrient
rich soil that has high nutrient sources (Deckers et
al. 2001). However, the physical properties are
limiting factor for plant growth which are heavy clay
texture, swelling and shrinking properties, lowest
water infiltration, and slow drainage (Mukanda and
Mapiki 2001). As aresult, it frequently has stunted
plant growth and low yields. It is necessary to repair
these properties by giving ameliorant materials.

Sand is one type of the ameliorant materials
that can be applied to high clay soils. Ravina and
Magier (1984); Narka and Wiyanti (1999) showed
that application of sand had significantly effect to
decline COLE value and soil plasticity index, while
soil permeability became large, but the water content
availability was low. This was in line with statement
of Kusnarta (2012) that sand could improve
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aggregate and structure stability of Vertisol (stability
quotient), way of declining clay function mechanism
in swelling-shirking processes. Besides, the
application of sand about 20% of weight declined
COLE values. The SS was used as planting media
(Sariet at. 2006), but it had high NaCl contents that
caused some crops grew abnormally (Kusnarta et
al.2014). Walter er al. (2000); Oliver and Smetten
(2002); A]—Dmrarar al. (2004) has stated sandy
texture soil was very influential on status and
distribution of water, so it influenced root system
and root depth. Further Rajiman (2009) has stated
that the sandy texture soil influenced on soil nutrient
and pH too.

However, paddy soil cultivation requires
medium permeability with sufficient water content,
so it needs another ameliorant to fix these properties,
such as by using CC and BC. CC has been used as
water storage on farms (Subiyanto er al. 2003).
While, the banana coir is still relatively not used yet.
Water absorption of banana coir was relatively high
when it was dried because it had pores that were
interconnected (Indrawati 2009).

Applications of the three ameliorant were
allegedly able to mutually improve soil physical and
chemical properties of Vertisol under rice cultivation
in paddy rigpield, so that its productivity could be
improved. This research was aimed to study the
effect app]ion of sea sand, coconut coir and
banana coir on the growth and yield of rice planted
at Ustic Endoaquert soil taken from paddy rice field.

HATERIALS AND METHODS

Study Site

The experiment was conducted in the green
house of Mathematics and Natural Science Faculty
of Gorontalo State University starting in April-August
2012. Meanwhile, the growing media was Ustic
Endoaquert Soil taken from Mootilango Sub district,
Gorontalo District, Gorontalo Province. Soil
description and classification are presented in
Table 1.

Coconut and Banana Coir Preparation

Materials were obtained from dried coconut
husk that surounded coconut shell inside. Coconut
husk was peeled and separated from coconut shell,
then, a smooth outer skin was peeled again until
remaining coconut coir (CC). Furthermore, CC was
milled to 1 mm. Banana coir (BC) materials were
obtained from dried banana bark. Banana bark was
peeled and separated from trunk up to 10 sheets of
rods into core of the BC. Furthermore, the banana

peel was grounded into powder with a size of 0.05
mm. The CC and BC obtained were weighed
according to dosage of each treatment. Before
application, water absorption capacities (WAC) of
CC and BC were tested through immersion.
Immersion was used to determine maximum WAC
of the ameliorant material. Calculation of WAC
followed the equation:

WAC (%) = [Pre Weight (wO)Dry weight (w1)] x 100%

Experimental Designs

A factorial design with 3 factors of ameliorant
was used, where each factor consisted of 3 dosages
of ameliorant and each had 3 replications, so 81 pot
experiments were obtained. Sea sand (SS) factors
consisted of 0% (S0),25% (S1), and 50% (52). CC
factor consisted of 0 (C0), 10 (C1), and 20 Mg ha'!
CC (C2). While, the BC factors consisted of 0 (B0),
10 (B1), anmﬂ (B2) Mg ha' BC.

Initial properties of the soil at 0-20 cm depth
are presented in Table 2. The soil had clay loamy
textures, slow of soil permeability, and re f
swelling and shrinking. Furthermore, the soil
chemical properties indicated that the soil organic
matter, total N, available P, and K exchanged were
low. Re]e]y neutral of soil pH, cation exchange
capacity and base saturation were high. Thus, based
on criterion of Center for Soil Research (1983) the
soil fertility status was classified as moderate.

Planting Rice and Its Maintenance

Before planting, basic fertilizers were weighted
and applied to the soils. Urea 123 kg ha'' were given
twice at ages 0 days after plg@ing (DAP) and 60
DAP, each as much as 62.5 kg ha', respectively.
Meanwhile, SP36 100 kg ha! were given twice at
ages O days :lftermming (DAP) and 60 DAP, each
as much as 50.0 kg ha''. respectively, whereas KCI
50 kg ha' were given twice at ages O days after
planting (DAP) and 60 DAP, each as much as 25.0
kg ha', respectively.

Ciherang rice seed variety was tested its quality
by soaking in saline solution, then planted in trays
which were covered by leaves and soil media
containing organic material with a ratio of 1:1 until
10 days. Aday before planting, the planting medium
was watered so that toxic compounds to the rice
seedling were moved down to the bottom of the
pot. Rice seeds 10 days aged were transferred into
plant growing media. Planting was done in planting
hole as deep as 8 cm and followed by application of
basic fertilizers. During plant growth and
development, the maintenance performed was weed
cleaning, watering was done every 7 DAP to end
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the grain filling phase until flooding, water content
was filed capacity. Additication of second basic
fertilizers were at 60 DAP. Harvesting was done
when plant age was less than 115 days after planting.
Observation of plant growth components were plant
height, leaf length, leaf number and tiller number.
Meanwhile, the observations of yield components
were panicle length, panicle number, and rice grain
number.

Statistical Analysis

Analyses of Variance (AN ) for factorials
design were done to study the growth and yield
response of rice plants due to application of

ameliorant materials. If there wg9a significant
effect, then it was continued by the least significant
difference (LSD) test at 5% level.

RESULTS AND DISCUSSION

Growth Components of Rice Plant

The results of variance analysis for rice growth
component planted at Ustic Endoaquert showed
that CC and BC did not significantly effect to plant
high (Table 3), while the SS significantly affected to
plant high. The highest plant height was shown at
application of 20% SS which significantly increased
plant height compared other treatments. However,

Table 1. Soil description and classification of the Experiment Site.

Location Sidomukti Village, Subdistrict, Gorontalo

District, Gorontalo Province

Moaotilango

Soil classification
Taxonomy (USDA 2010)
PPT System
FAQO-UNESCO System
Parent material

Ustic Endoaquert
Eutric Cambisol
Cambisol
Lacustrine

Position physiographic Foot slope, Depression

Topography Flat-Ramps, slopes <2%
Elevation 58 msl

Drainage : Poor

Ground water depth Shallow

Vegetation Rice (Oryza sativa L.)

Depth (cm) Horizon Descriptions

0-12 Apgl Gray (10YR 5/1); clay loamy; massive structure; very sticky,
plastic; smooth roots, a lot; clear flat.

12-31 Apg2 Gray (10YR 5/1); clays; angular blocky structure, smooth,
Weak; very sticky, plastic; rusty brown (10YR 5/3), plain,
smooth, clear, spots, sharp; rooting smooth, much; gradually
average

31-53 Bwgl Gray (10YR 5/1); clay; moderate, angular blocky structure,
weak; very sticky, plastic; rooting smooth, slightly; frosted
flat.

53-71/92 Bwg2 Gray (10YR 6}’]);93)!; angular blocky structure, rough, weak;

'y sticky, plastic; obviously choppy.

71/92-119 Bwssg Dark gray (10YR 4/1); clay moderate, angular blocky
structure, moderate; very sticky, plastic; slickenside; rusty
brown (10YR 5/3), plain, smooth, clear, tube, clear; frosted

L.
119-150 BCgl Dark gray (10YR 4/1): clay; angular blocky structure, harsh,
strong; very sticky, plastic; rusty brown (10YR 5/3), plain,
ooth, clear, tube, clear; clear flat.
150-200 BCg2 ark gray (10YR 4/1); clay, very sticky, very friable; frosted

flat.
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Table 2. Initial soil properties of ustic endoaquert at 0-20 cm depth.

Soil Properties Values Criterion®

Texture:

Sand (%) 27

Clay (%) 35 } Clay Loamy

Silt (%) 38
Soil permeability (cm hour™) 1.59 Slow
COLE value 0.98 Real swell-shrinking
Water content availability 8.47 @

rganic (%) 0.69 ery low

%Ta] N (%) 0.06 Very low
C/N ratio 11.62 Moderate
Available-P, Bray 1 (mg Pkg") 3.80 Very low
pH H,O @ 6.48 slightly acid
NH OAo I N pH 7 Extraction:

K(cmol+ kg™ 0.24 Very low

Ca (cmol+ kg 14.90 High

Mg (cmol+ kg™ 6.05 High

Na (cmol+ kg™ 0.50 Moderate

CEC (cmol+kg™) 3093 High
Base saturation (%) 7008 High
Exlram(Cl 1 M:
A" (cmol+ kg') 0.00
H' (cmol+ kg) 0.06

#*Center for Soil Research (1983).

the plant height still lower than normal growth as
reported by Supriatno et al. (2007), that plant height of
Ciherang varieties were ranged from 107-115 cm.

The highest increasing of plant height was
indicated atapplication of 25% SS which increased
plant height by 11.80%, while the lowest one was
shown at application of 10 Mg ha' CC which only
increased by 0.83%. At growth phase, especially
plant height it needed sufficient water availability.
Application of 25% SS had not yet reduced water
storage in soil, so it did not effect on water
availability, but it could increase plant height. At
application of 50% SS, the plant height decreased
until 2.45% . Mishra et al. (2012) reported that water
available significantly decreased with the increasing
of sand in mixture. Water shortages did not apparent
at the beginning of vegetative phase and it still could
stimulate root development, but at next vegetative
phase, plant would be stunted (Sholeh and Riajaya
2000).

Furthermore, Yakup (2008) reported that plant
height was significantly affected by soil water
availability. In the water-saturated state, despite
resistance by soil particles, no water could be

absorbed by the soil except in certain plants such as
paddy (Kasli and Efendi 2011).

Testresults of WAC of both ameliorant showed
that CC had a high WAC (71.77%), while BC was
only 28.23%. Wuryaningsih et al. (2008) who
conducted a study of growth Anthurium
andraeanum in pot by using coconut bulk media
reported that its physical properties were: a very
high water content (1,314.41%), low-bulk density
(0.09%), high total porosity (120.31%),and high pores

ter holding (116.0%). In additional, soil texture
was classified as clay loamy (Table 2), so the soil
puddling and flooding would become more easily
dispersible and soil was relatively compact (Isnaini
and Suwarno 2005).

Unlike the application of CC, the application of
S§S and BC had significant effect to leaf length
(Table 3). The largest increasing of leaf length was
shown at SS application as much as 25% (16.47%)
and it was significantly different with control. It
seems that application of 25% S8 had not yet
reduced water storages in soil but it might increase
soil pores, so the leaf length was the highest. With
the application of 50% SS, the leaf length decreased
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Table 3. The rice plant growth components with the application of sea sand, coconut coir and banana coir

planted at Ustic Endoaquert soil.

i reatments

Plant Height (cm) Leaf length (cm) Leaf number Tiller number
Sea sand
0% 27.74a 20.64a 10.29™ 12.07a
25% 3097b 24 04b 14.18 13.37b
50% 30.23ab 2301ab 14.04 13.29ab
Coconut coir
0 Mg ha 20.57™ 21.99™ 11.88™ 12.37™
10 Mg ha™! 30.02 2292 13.29 13.29
20 Mg ha™! 29.32 2278 13.33 13.07
Banana coir
0 Mg ha 30.95™ 23.8% 9.89a 12.56™
10 Mg ha™ 29.29 2143b 16.37b 13.19
20 Mg ha™! 28.65 22.37ab 12.26ab 13.00
Interaction ns ns ns ns
LSDy s 321 242 4.57 125

Note: Number that following by same latter in same column did not significantly different at LSD level of 0.05; ns=not

significant effect at F level test 0.05.

until 11.48%. Mishra er al. (2012) reporting that the
water available decreased significantly with
increasing sand in mixture. The lowest leaf le
was shown at the 0 Mg ha' CC (0.62%) and it was
not significantly different with 10 and 20 Mg ha'!
CC.

Fazeli et al. (2007) stated that effect of a turn
single of water availability would reduce growth.
Furthermore, Kasli and Effendi (2011) stated that
effects of water shortages on some physiological
processes of plants were seen in a slow
accumulation of dry matter, decreasing leaf
expansion rate, and limiting stomata closure
photosynthesis. In addition, short-term leaves and
leaf area in plants were thought to be influenced by
the intensity of the light received in green house
where the research took place. The present of trees
around the green house allegedly indirectly affected
the reception of light by the plant, even though the
distance was about 6 feet from the green house.

garwulan ef al. (2008) stated that light played
an important role in the physiological processes of
plants, especially photosynthesis, respiration, and
transpiration. The plants required quite diverse
intensity of light.

The applications of SS and CC did not have
significantly effect to leaf number, but BC had
significantly effect (Table 3). Application of 10 Mg
ha' BC had significantly increased leaf number by
65.52% and it was significantly different with
control. This was presumably due to the ability of

BC to maintain soil moisture and water availability.
Indrawati (2009) stated that the stem of BC was
strong fiber and resistant to water. It also had pores
that were interconnected, and when dry a material
would be having absorption and high shelf .

The application of CC and BC did not have
significant effect to tiller number, but application of
S8 had significant effect to it (Table 3). Application
of 25% S8 increased significantly tiller numbers by
10.77%. Indrawati (2009) stated that the flooding
growing media as high as 5 cm was also associated
with the formation of tiller numbers. This was in
line with reports of Utomo and Rudi, (2000) in Kaseli
and Effendi (2011) that the flooding up to
approximately 3-5 cm above soil surface condition
that considered as good for formation of tillers and
at foll phase the flooding would inhibit seedling
establishment. The results were reinforced by
reports Astuti (2010) that the tiller numbers produced
from crops by flooding system were more than by
intermittent and kemalir systems. However, in
contrast with results of Shi ef al. (2002) that at the
maximum tillering growth phase, the highest tiller
numbers were in kemalir water management
compared to intermittent and continuous floodings.

Sumardi er al. (2007) that water use efficiency
for rice cultivation without flooding condition were
as much as 19.581%, while with continuously
flooding its efficiency was as much as 70.907% only.
In this study also showed that the higher the plant
would be followed by a greater tiller numbers. This
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was in contrast with the result of Aldi er al. (2004);
Hartati and Suwarta (2004); Rahayu and Harjoso
(2010) who reported that tiller number showed
contrary to values of plant height, where the higher
tiller number was the lower plant high.

Although it had not significant effect to tiller
numbers, but application of 10 Mg ha' CC and BC
increased tiller number by 7.44% and 5.04%,
respectively compared to control. This was related
a to high ability to absorb water of CC and BC, so
that they would enough moisture and water
availability. Ramesh er al. (2010) reported that
combination of soil and coconut coir as much as
4% showed changes in the nature of Catton black
soil compactness better that control. Contribution
of ameliorant effect to plant growth was in order of
5SS >BC>CC.

Yield Components of Rice Plant

Analysis of variance for rice yield component
resulted that application of CC and BC had
significantly increased panicle numbers, but
application of SS did not have significantly effect to
panicle numbers. [t seems that percentage of panicle
numbers with CC and BC application were relative
similar, However, the different between treatments
were increasing of percentage figures. Application
of 20 Mg ha' BC significantly increased panicle
number by 20 47% compared to 10 Mg ha' BC
and by 23.41 compared to control. This suggested
that BC application was able to maintain water

availability due a to high ability to absorb water. The
BC was quite strong and resistant to water and had
pores that where interconnected and when dry, a
material would be having absorption and high shelf
(Indrawati 2009). Meanwhile, although it had not
significantly effect to panicle numbers, but application
of 50% SS increased tiller numbers by 19.36%
compared to control.

Soil sand fraction was clay loamy textures, so
that application of 50% SS to the soil could reduce
weight to light fraction, particularly declined COLE
index. Sand textures affected status and distribution

ater, so affecting root system and root depth
(Walter ef al. 2000; Oliver and Smettem 2002).
Thus, the plant root system was not disturbed due
to lock of the possibility of soil cracking, so the
process of water and nutrients absorption could be
better.

Application of 20 Mg ha' CC significantly
increased panicle numbers by 29.54% compared to
10 Mg ha' CC. This was presumably related to soil
water availability. The WAC level of CC was high
and would be able to absorb and retain water
availability in the soil, so that more CC would be
followed by the greater panicle numbers. This was
consistent with statement of Dachban (2012) that
rice storage water for 4 days at generative periods
and following 2 weeks was a sensitive periods to
water storages.

In addition, the SS, CC and BC significantly
increased panicle length. Application of 10 Mg ha’

Table 4. The rice yield component at application of sea sand, coconut coir and banana
coir planted at Ustic Endoaquert soil.

Treatments Panicle number  Panicle length (cm)  Rice grain number

Sea sand

0% 2.48ns 8.97b 8.64ns

25% 259 7.35a 798

50% 296 8.28ab 9.07
Coconut coir

0 Mg ha' 2.59ab 6.41a 7.14a

10 Mg ha 237a 8.80b 9.52b

20 Mg ha' 3.07b 9.39% 9.04ab
Banana coir

0Mgha' 2.52ab 7.33a 7.49ns

10 Mg ha 241a 9 49b 948

20 Mg ha' 3.11b 7.78a 872
Interaction ns ns ns
LSDg s 0.63 1.24 205

Note: Number that following by same latter in same column did not significantly effect at LSD
level of 0.05; ns=not significant effect at F level test 0.05.
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BC significantly increased panicle length by 29.47%
compared to control and by 21 8% compared to 20
Mg ha' BC. This was presumably related to soil
water availability of each treatment. The research
conducted by Dachban (2012) showed that the
panicle length at level of 3 mm, 2 mm, and 1 mm
decreased long panicle length by 0.77%, 5.80%, and
45.10% respectively, due to reduction of plant yields
because of water. In fact, Astuti (2010) reported
that panicle length and rice grain numbers were not
affected by irrigation, but each variety had panicle
length and rice grain numbers per panicle
significantly different due to the genetic. Meanwhile,
10 Mg ha' CC significantly increased rice grain
numbers by 33.33% compared to control but did
not have significantly different with 20 Mg ha' CC
(Table 4). Apparently, long panicles would be
relatively followed by a greater rice grain numbers.
It was in line with Sg)budi et al. (2008) that the
rice grain numbers was determined by genetic
properties of plants especially panicle length, tassel
branch, and a differentiation rice grains.

CONCLUSIONS

Application of sea sand and banana coir
significantly increased leaf length where the highest
increasing percentage of 16.47% was achieved at
25% SS application. Their effect on leaf numbers
and tiller numbers were relatively not similar pattern
where leaf number only increased about 65.52%
by banana coir application, while tiller numbers only
increased about 10.77% by sea sand application.
Furthermore, the application of coconut coir and
banana coir significantly increased panicle numbers
up to 29.53% and 29.05%, respectively compared
to control. All ameliorants significantly increased
panicle numbers, but the best was coconut coir that
could increase up to 46.49% at 20 Mg ha' CC
compared to sea sand and banana coir application.
Only coconut coir significantly increased the rice
grain numbers.

ACKNOWLEDGEMENTS

The research team would like to thank
Directorate General of Higher Education (DGHE),
the Ministry of Education and Culture of Republic
Indonesia that had given us the opportunity to
geta Competitive research Grant funding in fiscal
year 2012 withcontract number was 33/UN47.D2/
PL/2012.

REFERENCES

Aldi MA, Darjanto and ADH Totok. 2004 . Effect of weed
control methods on the results of four upland rice
cultivars.J Agrin 8: 100-107.

Al-Omran AM, AM Falatah, AS Sheta and AR Al-Harbi.
2004. Clay deposits for water management of sandy
soils. Arid land Res Manage 1: 171-183.

Anggarwulan E, Solichatun and W Mudyantini. 2008.
Physiological characters of purse (Xanthosoma
sagittifolium L. Schott) in several of light intensity
(shading) and water availability. J Biodiver 9: 264-
268.

Astuti DN. 2010. Effect of irrigation systems on the
growth and productivity of some varieties of rice
(Oryza sativa L.). | BSc thesis| Bogor Agricultural
University, Bogor (in Indonesian).

BPS RI[Badan Pusat Statistik Republik Indonesia]. 2012.
Statistics Indonesia in 2012. Central Bureau of
Statistics, Jakarta.

Center for Soil Research. 1983. Terms of Reference of
Soil Capability Survey No 22119&3. Transmigration
Supporting Agricultural Research Project Agency
for Agricultural Research and Development
Ministry of Agriculture, Bogor (in Indonesian).

Cepy and W Wangiyana. 2011. Growth and yield of rice
(Oryza sativa L.) in the media and Entisols-Vertisol
at different water management techniques and types
offertilizers. JAgro Crop 4: 49-56.

Dachban SMB. 2012 . Effect of giving water level onthe
growth and yield several varieties of upland rice. J
Sci Higher Edu 5: 6-15.

Deckers I, O Spargaren and F Nachtergaele. 2001.
Vertisols: Genesis properties and soil scape
management for sustainable development. In: JK
Syers, FWT Penning De Vries and P Nyamudeza
(eds). The Sustainable Management of Vertisols.
IBSSAM Proceeding No. 20, pp.3-24.

Fazeli F, M Ghorbanli and V Nikham. 2007. Effects of
drought on biomass, protein content, lipid
peroxidation and antioxidantenzymes in two sesame
cultivars. Biol Plantarum 5: 98-103.

Hartati and Suwarta. 2004. Yield and quality of two
varieties of upland rice grown intercropped with
biofertilizer treatments. J Agronomika 4: 7-9.

Hikmatullah, BH Praseiyo and M Hendrisman. 2002.
Vertisol from Gorontalo areas: physical properties
ofthe chemical and mineralogical composition. Soil
Water J 3.21-32(in Indonesian).

Indrawati E. 2009. Sound absorption coefTicient of
acoustic materials of banana with different densities.
[BSc Thesisj Islamic University Maliki, Malang.

Isnaini § and P Suwarno. 2005. Rice cultivation with no
tillage systems for ten seasons in Kerjaloman,
Talangpadang, Lampung. J Stigma 8: 551-554 (in
Indonesian).

Kasli and AAR Effendi. 2011. High influence on plant
growth puddle rice (Oryza sativa L) in pots. J
Jerami 4:246-212.

Kusnarta IGM. 2012, Kusnarta IGM. 2012. Study of soil
properties affecting stability of furrows fields forever
in rainfed paddy soil of Vertisol-Lombok. Summary
[PhD Dissertation] Gadjah Mada University,
Yogyakarta. 6 Pp.

Mukanda N and A Mapiki. 2001 . Vertisols management
in Zambia. In: JK Syers, FWT Penning De Vries and




24 Nurdin: Effect application of sea sand, coconut and banana coir on rice yield

P Nyamudeza (eds). The sustainable management
of Vertisol. Proceedings IBSSAM no 20, pp. 129-
127.

Mishra PK,GRM Sankar, UK Mandal, SK Nalatwadmath,
SL Patil and S Manmohan. 2012. Amelioration of
Vertisol with sand for management of soil physical,
chemical and hydraulic properties in south India.
Indian J Soil Conser 40: 13-21.

Narka IW and Wiyanti. 1999. Effect of sand and organic
materials against each Vertisol soil physical
properties. Jf Agritrop 18: 11-15.

Nugroho AW. 2013. Effect of Planting Media Composition
on Casuarina equisetifolia var. Incana Growth in the
Coastal Sand Dune . Forest Rehabilitation 1(1): 114,

Nurdin. 2011. Development and rainfed paddy soils
potency derived from lacustrine material in
Paguyaman, Gorontalo. J Trop Soil 16: 267-278. doi:
105400/jts.2011.16.3 267

Nursyamsi D. 2009. Effect of potassium and com varieties
for organic acids from root exudates, uptake of N, P
and K production plants and corn stover (Zea mays
L.). J Agron Indon 37: 107-114.

Oliver YM and KRJ Smethem. 2002. Predicting water
balance in a sandy soil: model sensitivity to the
variability of measured saturated and near saturated
hydraulic properties. Aust Soil Res 43: §7-96.

Prasetyo BH. 2007. Differences vertisol soil properties
from a variety of parent materials.J Agric Sci9: 20-31.

Rajiman. 2009. The Effect of NPK Fertllizer on shallot
field at coastal sandy land. J Agric Sci 5: 52-60.

Rahayu AY and T Harjoso. 2010. Agronomist and
physiological characters of upland rice grown in
soil husky media on water conditions in the lower
capacity field. J Akta Agrosia 13: 40-49.

Ramesh HN, KVM Krishna and HV Mamatha. 2010.
Compaction and strength behavior of lime-treated
coir fiber Black Cotton soil. J Geomech Eng 2: 19-
28.

Ravina I and J Magier. 1984, Hydraulic conductivity and
water retention of clay soil containing coarse
fragments. Seil Sci Soc Am J 48: 736-740.

Sari HC, S Darmanti and ED Hastuti. 2006. Plant growth
of emprit ginger (Zingiber officinale var. Rubrum)
on growing media sand with different salinity. Bull
Anat Physiol XIV (2): 19-29,

Setiobudi D, B Abdullah, H Sembiring and IP Wardana.
2008. Peningkatan hasil padi tipe baru melalui
pengelolaan hara pupuk nitrogen. Prosiding
Simposium V Tanaman Pangan-Inovasi Teknologi
Tanaman Pangan. Pusat Penelitian dan

Pengembangan Tanaman Pangan, Badan Penelitian
dan Pengembangan Pertanian 2: 345-353 (in
Indonesian).

Shi Q. X Zeng, M Li, X Tan and F Xu. 2002. Effects of
different water management practices on rice
growth. fn: BAM Bouman, H Hengsdijk, B Hardy,
PS Bindraban, TP Tuong and JK Ladha (eds). Water-
wise rice production. International Rice Research
Institute, Los Banos, pp. 3-13.

Sholeh M and PD Riajaya. 2000. Anticipating climate
storage on the cultivation of tobacco. Monogr
Balittas 6: 12-15.

Subiyanto B, R Saragih and E Husin. 2003. Utilization of
coconut coir dust as water and oil absorbent
materials such as particle board panels. J Trop Wood
SciTech 1:26-34.

Sudaryatno T, R Kustiari and HP Saliem. 2010. Estimates
food needs in 2010-2050. fn: Book Analysis of Land
Resources towards Sustainable Food Security.
Agency Research and Development of Agriculture,
Jakarta, pp. 1-23.

Sumardi, Kasli, M Kasim, A Syarif and N Akhir. 2007.
Respon padi sawah pada teknik budidaya secara
aerobik dan pemberian bahan organik. J Akta
Agrosia 10: 65-71 (in Indonesian).

Supriatno B, AA Darudjat, Satoto, SE Baehaki, N
Widiarta, SD Indrasari, OS Lesmana and H
Sembiring. 2007, Description rice varieties. Rice
Research Institute, 80p.

Suswono. 2012. Indonesia rice consumption too much.
http://www.republika.co.id/berita/nasional /umum/
12/04/03/mlwjln-mentan-konsumsi-
berasindonesia-terlalu-banyak. Accessed on 18
December2012.

Toha HM and K Pirngadi. 2004. Effect of plant density
and weed control on the results of some rice
varieties seeded systems in rainfed land. J
Agrivigor 3: 170-177.

Utomo M and Nazaruddin. 2000. Paddy rice cultivation
without tillage. Penebar Swadaya, Jakarta.

Walter A, WK Silk and U Schur. 2000. Effect of soil pH
on growth and cation deposition in the root tip of
Zea mays L. J Plant Growth Reg 19: 65-76.

Wuryaningsih S, T Sutater and B Tjia. 2008. Growth
Anthurium andraeanum pot plant on coconut bulk
media.J Agric Res 18:31-38.

Yakup. 2008. Effect of soil water availability and the time
interval mulching on the growth and development
of upland rice crop. J Agria5: 5-8




Effect Application of Sea Sand, Coconut and Banana Coir on
the Growth and Yield of Rice Planted at Ustic Endoaquert Soil

ORIGINALITY REPORT

/e Ao, Ao, To

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY SOURCES

.

World Soils Book Series, 2014.

T

Publication
epdf.pub

IntErnet SFc))urce 1 %
core.ac.uk

Internet Source <1 %
WWW.europeanproceedings.com

Internet Source p p g <1 0/0

Akram La Kilo, La Ode Aman, Ismail Sabihi, <1 y
Jafar La Kilo. "Studi Potensi Pirazolin °
Tersubstitusi 1-N dari Thiosemicarbazone
sebagai Agen Antiamuba melalui Uji In Silico",
Indo. J. Chem. Res., 2019
Publication
etheses.bham.ac.uk

H Internet Source <1 %
Submitted to Universitas Jenderal Soedirman 1

7 <l%

Student Paper




B csdlkhoahoc.hueuni.edu.vn <1
Internet Source %
www.tsbf.or
n Internet Source g <1 %
Funda Yirmibesoglu, Nilgun Ergun. "Property <1
o %
and Personal Crime in Istanbul", European
Planning Studies, 2007
Publication
Marlene Alves, Antonio Gonzalez, Gilberto <1 o
Colodro, Helio Junior, Eva Vazquez. "Influence ’
of Biosolids Rate on Chemical Properties of an
Oxisol in Sao Paulo, Brazil", Communications
in Soil Science and Plant Analysis, 2006
Publication
rotan.studentjournal.ub.ac.id
IEw)ternet Source J <1 %
Suwignyo, B., P. Suryanto, E. T. S. Putra, T. <'I o
Alam, and S. D. A. Prianto. "Potential of Corn ’
as Forage on Alfisol and Vertisol Soil in
Agrosilvopastural System with Kayuputih
(Melaleuca leucadendron Linn)", Journal of
Agricultural Science, 2015.
Publication
jurnal.polbangtanyoma.ac.id
-Ilnternet SoFu)rce g y <1 %

—_
U

www.mdpi.com

Internet Source



<1%

Choudhury, B.U.. "Yield and water <'I o
productivity of rice-wheat on raised beds at ’
New Delhi, India", Field Crops Research,
20070201
Publication
journal.ipb.ac.id

JInternetSourcE <1 %
manajemenkesuburantanah.blogspot.com

InternetS!)urce g p <1 %
ml.scribd.com

Internet Source <1 %

t.scribd.com

IFr?ternetSource <1 %

Craven, D.. "Between and within-site <1 o
comparisons of structural and physiological ’
characteristics and foliar nutrient content of
14 tree species at a wet, fertile site and a dry,
infertile site in Panama", Forest Ecology and
Management, 20070130
Publication

Mohammad Asadul Haque, Md Jahiruddin, <1 o

0

Md. Islam, Md Fazlul Hoque et al. "lIdentifying
suitable source and optimum rate of silicon in



rice at Ganges Delta Coastal Zone Soils",
Research Square Platform LLC, 2022

Publication

Sushanta Kumar Naik, Dilip Kumar Das. " <1
. o : . %
Effect of split application of zinc on yield of
rice (L.) in an inceptisol ", Archives of
Agronomy and Soil Science, 2007

Publication

C Ribeiro, M Madeira, M.C Araujo. <1

"D " : %
ecomposition and nutrient release from

leaf litter of Eucalyptus globulus grown under

different water and nutrient regimes", Forest

Ecology and Management, 2002

Publication

| A Sipahutar, A F Siregar, L Anggria, Husnain. <1

: . . . %
"Magnesium and silicon fertilizer application
to promote rice growth and production"”, IOP
Conference Series: Earth and Environmental
Science, 2021

Publication

Exclude quotes On Exclude matches Off

Exclude bibliography On



