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ABSTRACT 

A field study was conducted to investigate the potential of planting TQR-8 paddy 
variety on BRIS (Beach ridges interspersed with swales) soil which has poor physical 
and chemical properties and low fertility. This study was carried out at the School of 
Sustainable Agriculture rain shelter in Universiti Malaysia Sabah, Sandakan, located at 
latitude 50 55' N and longitude 1180 02' E for four months (24th June to 25th October 
2013). The objectives of this study were to determine the vegetative growth and yield 
component of TQR-8 paddy variety planted on a poor fertility BRIS soil and to 
evaluate the chemical properties of BRIS soil using soil amendments. In this study, 
various soil amendment treatments such as rice husk biochar, MG plus bio-organic 
fertilizer, MesraAlam Happy Farmer Bokashi, Agricare bio-organik and Sunray soil 
conditioner was incorporated with chemical fertilizer NPK (60 kg ha-1

: 30 kg ha-1
: 30 kg 

ha-1) and one control NPK (90 kg ha-1
: 60 kg ha-1

: 60 kg ha-1
). The application rate of 

the soil amendments was based on the factory recommendation. 18 clay pots of the 
dimension (30cm diameter X 35cm height) were used in this study with three 
replications for each treatment and were laid out using completely randomized design. 
The effect was measured through vegetative growth and yield component of paddy 
and the BRIS soil fertility after trial. The parameters of vegetative growth include plant 
height (cm), culm height (cm), number of tiller, and percentage of productive tillers. 
The yield component include number of panicle per hill, number of grains per panicle, 
percentage of filled grains, 1000 grains weight and extrapolated yield per hectare. 
Meanwhile, the parameter for the soil fertility taken before and after planting include 
pH of the soil, percentage of amount of nitrogen in the soil, concentration of 
phosphorus in the soil, concentration of potaSSium in the soil. Data were analyzed 
using one-way ANOVA. From the result there was Significant difference among 
treatments in the plant height and number of tiller in the vegetative growth parameter. 
Meanwhile, there was significant difference in the yield component for number of filled 
grains, number of empty grains and extrapolated yield. The soil fertility showed 
significant difference in the percentage of nitrogen in the soil, concentration of 
phosphorus and concentration of potaSSium in the soil after the trial. Treatment two 
(T2) with the application of NPK fertilizer and rice husk biochar was found to give 
significant result in vegetative growth giving 99.40 cm plant height, 52.11 cm culm 
height, 22 tillers per hill, and 89.94% of productive tillers of paddy of variety TQR-8. In 
term of yield component, (T2) gave the significant result by giving 27 panicles per hill, 
21.32 cm of panicle length, 63.27% of filled grains, 21.03 g of 1000 grains weight and 
extrapolated yield of 5.18 ton/ha. In term of soil fertility it improves the soil pH (4.37 
to 5.28), nitrogen content (0.002% to 0.273%) and available phosphorus (4.56 ppm to 
34.26 ppm). T2 had shown to have better supplement to inorganic fertilizer from the 
result discussed above. Thus, the application of 10 tons per hectare or 70.7 g per pot 
of rice husk biochar and chemical fertilizer (NPK) at the rate of 60 kg ha-1:30 kg ha-1:30 
kg ha-1 can be recommended to farmer who cultivate paddy on BRIS soil. 
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KESAN BEBERAPA PERAPI TANAH YANG BERBEZA DISEBATIKAN DENGAN 
BAJA KIMIA TERHADAP PERTUMBUHAN DAN HAS!L PADI VARIETI TQR-8 

DrrANAM ATAS TANAH BRIS 

ABSTRAK 

Satu kajian untuk mengkaji potensi penggunaan tanah BRIS (Beach ridges interspersed 
with swales 5011) yang mempunyai sifat-sifat fizikal dan kimia yang kurang subur untuk 
menanam padi varieti TOR-8. Kajian ini telah dijalankan di rumah lindungan hujan 
Sekolah Pertanian Lestari, Universiti Malaysia Sabah, Sandakan yang terletak di latitud 
5° 55' N dan longitud 1180 02' E selama empat bulan (24" Jun hingga 25th Odober 
2013). Tujuan kajian ini adalah untuk mengkaji pertumbuhan vegetatif dan komponen 
hasl1 padi varieti TQR-8 yang ditanam di tanah BRIS dan menilai sifat kimia tanah BRIS 
untuk penanaman padi melalui pengunaan perapi tanah. Berapa jenis perapi tanah 
yang berbeza seperti biochar sekam pad;' MG plus bio-organic fertilizer, MesraAlam 
Happy Farmer Bokashi, Agricare bio-organik dan perapi tanah Sunray telah disebatikan 
dengan baja kimia (60 kg/ha-1: 30 kg/ha-1

: 30 kg/ha-1
) dan satu kawalan dengan baja 

kimia (90 kg/ha-1: 60 kg/ha-1: 60 kg/ha-1
). Kadar pembajaan perapi tanah adalah 

berdasarkan kadar yang disyorkan oleh pihak pengilang. Sebanyak 18 buah pasu tanah 
liat berukuran (30 cm diameter X 35 cm tinggi) digunakan dengan tiga replikasi untuk 
setiap rawatan dan disusunkan menggunakan rekabentuk Completely Randomized 
Design. Parameter yang diukur termasuk pertumbuhan vegetatif, komponen hasl1 padi 
dan kesuburan tanah BRIS pada akhir kajian. Parameter pertumbuhan vegetatif 
ketinggian padi (sm), ketinggian culm (sm), bilangan anakan pad;' dan peratus 
bilangan anakan produktif. Manakala parameter komponen hasil padi merangkumi 
bilangan tangkai serumpun, panjang tangkai (sm), bilangan butiran penuh serumpun, 
bilangan butiran kosong serumpun, berat 1000 butir (g) dalam satu rawatan dan 
unjuran hasil (tan/ha/musim). Kesuburan tanah pula merangkumi nilai pH tanah, 
peratusan kandungan nitrogen tanah, kandungan fosforus tanah, kandungan kalium 
dalam tanah yang diambil sebelum dan selepas penanaman. Semua data dianalisis 
dengan menggunakan Analisa Varians (ANA VA). Dari keputusan hanya komponen 
ketinggian padi (sm) dan bilangan anakan padi bagi pertumbuhan vegetatif 
menunjukan perbezaan signifikan. Manakala untuk parameter hasil padi pula, 
komponen bilangan butiran per rumpun, bilangan butir kosong per rumpun dan 
unjuran hasil menunjukan perbezaan signifikasi (p<0.05). Bagi parameter kesuburan 
tanah pula, peratusan kandungan nitrogen tanah, kandungan fosforus tanah, 
kandungan kalium dalam tanah juga menunjukkan perbezaan signifikasi. Didapati 
bahawa applikasi perapi tanah biochar sekam padi menunjukan pencapaian yang 
memberangsangkan daripada perapi tanah yang lain. Penggunaan biochar sekam padi 
(T2) dapat memberi ketinggian 99.40 cm, ketinggian culm 52.11 cm, 89.94% anakan 
produktif dari segi pertumbuhan vegetatif. Penggunaan biochar sekam padi dapat 
menghasilkan 27 tangkai padij rumpun, panjang tangkai 21.32cm, 63.27% padi penuh, 
21.03 9 berat 1000 padi serta unjuaran hasil sebanyak 5.18 tan sehektar dari segi 
komponen hasil. Dari segi analisis kimia pula, peningkatan dalam pH tanah (4.37 ke 
5.28), peratusan kandungan nitrogen tanah (0.002% ke 0.273%), kandungan fosforus 
(4.56ppm ke 34.26ppm) turut dilaporkan. Penemuan kajian menunjukkan bahawa 
aplikasi perapi tanah biochar sekam padi pada kadar 10 tan sehektar dengan kadar 
baja NPK (60 kg ha-1:30 kg ha-1:30 kg ha-1

) atau 70.7 9 sepasu dapat disyorkan kepada 
pet ani yang ingin mengusahakan tanaman padi pada tanah BRIS. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Paddy is an important crop in Malaysia and it is vital for the nation's food security 

(Fahmi et aI., 2013). It is a staple food for people around the world with about 90% of 

the rice in the world is grown in Asia with annual production of 640 million tons (IRRI, 

2009). Thailand, Vietnam, Myanmar and India are among the largest rice producer in 

Asia. The production of rice has been increasing from year to year in collaboration with 

the increasing population in the world. According to International Rice Research 

Institute (IRRI), the rice consumption in the Asian countries can be very high which 

can exceed 100 kilogram per capita annually. World demand for rice in 2025 is 

estimated to be about 765 million tones (Panda, 2010). 

Fahmi et al. (2013) stated that Malaysian paddy and rice industry often receive 

massive attention and seriously emphasized by the government due to its strategic 

importance as country's staple food. Rice is very synonym in our daily life just like the 

white on rice as it has an important role in the National Food Security. Paddy planted 

area throughout Malaysia is estimated to be 672,000 ha the average national paddy 

production is 3600 metric tonnes per hectare (Fahmi et aI., 2013). Currently, Malaysia 

is still considered a minor rice producer, the self-sufficiency level was demanded to 

reach 86% by the end of Midterm Review of the 9th Malaysian Plan (2006-2010). 

However rapid urbanization process in Malaysia lately had affected the form of 

land use. Much of the land including the arable (agriculture) land had been converted 

for other uses in order to fulfill the country's need such as housing, commercial, 
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infrastructure and industrial sectors. This is to meet the insufficient of land due to the 

increasing population. Apart from that, it is also greatly influenced by the economic 

factor, with the aim of highest return that can be derived from the land itself. This 

phenomenon had led the high pressure on the land use for agriculture purposes 

especially in the rice planting. As a result, not many fertile lands will be left for planting. 

In Malaysia, there are three groups of lowland soils that can be classified as 

problematic soil which are the sandy soil (BRIS and tin-tailings), peat and acid sulphate 

soils. Beach Ridges Interspersed with Swales soil or commonly known as BRIS soil 

covered about 200, 000 hectares in Malaysia. BRIS is a type of soil developed on sandy 

coastal deposits and it is characterized by its sandy texture (Zaharah, 1989; Malisa et 

aI., 2011; Hossain et aI., 2011). It can be found in between 0.2 to 0.8 km from sea 

beach which covers about 155400 hectares in peninsular Malaysia and about 40 000 

hectares in state of Sabah (Mohd Ekhwan et aI., 2009). In Sabah, bris soil can be 

found around the coastal area like Tuaran, Papar, Beaufort, Kimanis and Kota Belud. 

Sandy soils occur in many parts of tropics but low in fertility and low water 

retention are major constraints to their agricultural productivity (Hoang Thi Thai Hoa et 

aI., 2010). The characteristic of the bris soil include low fertility, low cation exchange 

(CEC), low water holding capacity along with high sandy texture (> 90% of sand). 

Previous study from Yusoff et al. (2011) showed that the BRIS soil contain 82-89% 

sandy particle that is mainly quartz, with low in Cation Exchange Capacity (CEC) of 

9.53 cmol kg-i
, and pH of 4.3-4.4. Under low CEC, moisture and pH condition, nutrients 

in the soil can be hardly absorb by the plants as most of the nutrients will not be 

available for the plants. This will directly influence the plant in term of their growth, 

morphology, yield, physiology, and biochemistry. 

BRIS soil has a potential to be developed for paddy rice planting in order to 

fully utilize the degraded land in Malaysia. According to Hoang et al. (2010), 

developing integrated nutrient management practices are needed to improve soil 

physical, chemical and biological fertilities of sandy soils. The addition of compost to 

BRIS soil to improve the soil health is a new issue to increase rice production in 

Malaysia (Mohd Khairi et al., 2011). Previous study showed that additional of organic 

fertilizer such as the goat manure give a positive effect on the growth and yield of the 

paddy rice as well as the soil fertility (Siti, 2012). Furthermore Malisa et al. (2011) 
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found that the application of various organic matter amendments has proven to 

improve the fertility of BRIS soil. 

1.2 Justification 

This study was conducted with the aim to improve the BRIS soil health through 

addition of soil amendments. BRIS soil is chosen in this study as the arable land is 

getting lesser due to the increasing number of population along with development in 

the economic industries which result in converting the agricultural land for instance the 

paddy field into houses, shop lots, and also industrial factory. About 100,000 hectares 

and 6,000 hectares of paddy land in Peninsular Malaysia as well as in Sabah and 

Sarawak respectively had been used for industrial purposes and housing area about a 

decade ago (Aruna, 2012). 

Hoang et al (2010) found out that sandy soils have a wide range of limiting 

factors for agricultural production, including nutrient defiCienCies, acidity, low water 

holding capacity and wind erosion risk. The poor property of the BRIS soil had limited 

the growth ability of grown plant using this soil. Apart from that, it has a relatively high 

soil temperature during the day. In general, soil amendment is any material that is 

applied into the soil to improve the soil property. Organic amendments have been 

applied frequently in order to sustain sandy soil productivity (Uzoma et ai, 2011). The 

soil amendment assist in improving the soil physical property that include texture, tilth 

and structure, increasing the water holding capacity, increasing the nutrient holding 

capacity as well as increasing the soil microbes community that help plant to grow. 

Hence, addition of soil amendments can directly aid in improving the soil structure at 

the same time retaining the soil moisture. This is vital as it can reduce leaching of the 

nutrients into deeper layer of the soil. 

In conclusion, the availability of the arable for agriculture use is getting lesser 

especially in the developing countries such as Malaysia due to urbanization and 

increasing of the population. This has raised the land pressure as the availability of 

arable land in dryland is getting lesser day by day. Thus, there is a need to develop the 

idle land in Malaysia so that it can serve as a new alternative for farmer to plant. In 

Malaysia, there are about 2 million people depends on these poor (BRIS) so· s f M S 
3 ~ 

UNIVERSITI MALAYSIA SABAH 



economic survival and the need for their improvement is important to address (Malisa 

et aI., 2011). BRIS soil is one of the idle lands in Malaysia that has a potential to plant 

paddy to ensure that our country do not face serious food security in the future. Paddy 

can be grown using BRIS soil under proper land management ( picture a and picture b 

Appendix I). 

The BRIS soil that was used in this study will be taken from Kampung 

Shahbandar, Tuaran (picture band c, appendix I). The BRIS soil around here is getting 

fertile with addition of organic material on the soil surface every year after the forest 

fire during the drought season. Organic matter plays an important role in the soil 

where it can promote a better soil health by adding the nutrients back into the soil as it 

decompose. From our observation at the site, the land is almost bare and only weeds 

and acacia trees that are able to grow on the land (picture e, appendix I). Decades ago, 

the farmers around the coastal area had tried to plant paddy rice using the BRIS soil as 

a source of side income. However, the effort had to come to an end because the yield 

of the paddy rice planted is very low due to the poor soil fertility (picture f, appendix 1). 

Only vegetable, tobacco, cashew nut, coconut, watermelon and short term crop can be 

grown with the proper system since it is categorized as sandy coastal soil and not 

fertile due to lack of organic (Mohd Hudzari et aI., 2012). Examples of the vegetables 

or cash crop that can be grown are the long bean, brinjals, and pumpkin (picture g, 

appendix VI). In Vietnam, Cashew (Anacardium occidentale L.), mango (Mangifera 

indica L.), coconut (Cocos nusifera L), dragon fruit (Hylocereus undatus) and citrusl 

lemon or orange (Citrus reticulate Blanto) are also well adapted on sandy soils (Hoang 

et aI., 2010). 

1.3 Objectives 

The objectives of this study are: 

i. To evaluate the effect of soil amendments on the growth and yield of TQR-8 

paddy variety planted on BRIS soil. 

ii. To evaluate the effect of soil amendments on the chemical properties of BRIS 

soil for planting paddy by using soil amendments. 
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1.4 Hypothesis 

Ho: There is no effect of different type soil amendments incorporated with chemical 

fertilizer on the growth and yield of TQR-8 paddy variety planted on BRIS soil. 

H1: There is an effect of different type soil amendments incorporated with chemical 

fertilizer on the growth and yield of TQR-8 paddy variety planted on BRIS soil. 

5 UMS 
UNIVERSITI MALAYSIA SABAH 



CHAPTER 2 

LITERATURE REVIEW 

2.1 Rice 

Rice belong to the Graminneae family and the Oryza genus. The Oryza sativa and 

Oryza gJaberrima are the two most common type of rice being cultivated around the 

world. Rice is unique crop plants as it can survive in the wet condition whereas other 

crop plants cannot. It is shelf-supporting semi-aquatic crop plant where the seeds are 

able to germinate under both aerobiC and anaerobic conditions. Not only that, it has a 

series of air-conducting aerenchymatous tissues in the leaf sheath, stems and roots 

that supply air to roots under continuous flooding. A good quality of rice comes from a 

good quality paddy planting. The wetland paddy rice production is one of the world's 

most sustainable and productive farming system as it has been sustained over the 

years. 

The Oryza sativa species is the most well-known species being planted around 

Asia countries while the Oryza gJaberrima is popularly cultivated in Africa. The Oryza 

sativa species can be divided into three sub-species that are the indica rice, japonica 

rice and javanica rice. The differences of the three sub-species were shown in table 

2.1(a) [Appendix II]. 

2.2 Morphology of rice 

The growth of the rice plant is normally around four months to six months depending 

on the type of variety as well as the environment where the rice plant is grown. There 

are two growing stages that the rice plant needs to undergo: vegetative and 

reproductive. Commonly in the tropical area, a 120 days variety rice plant 
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around 60 days in the vegetative stage, 30 days in the reproductive stage along with 

30 days in the ripening stage. 

The vegetative stage involve several phase such as the germination, seedling 

growth and tillering. During this stage, the rice plant has active tillering, gradual 

increase in plant height and leaf emergence at regular intervals. Whereas the 

reproduction stage can be seen through culm elongation, declining in the tiller number, 

emergence of the flag leaf, followed by booting, heading and flowering of the spikelets. 

The panicle initiation takes about twenty five days before the heading. The spikelet 

anthesis or flowering initiate with the panicle exertion or heading. The heading period 

takes about ten to fourteen days due to variation in panicle exertion among tillers of 

the same plant and among the plants in the same field. The ripening comes after the 

fertilization process. The ripening duration takes about 15 days to 40 days depending 

on the variety. It can be divided into milky, dough, yellow ripe and maturity stages 

based on the texture and the colour of the growing grains. The summary of the growth 

stages of the paddy can be shown in the figure 2.2 below. 

4'~ 
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The timing for fertilizer application and the different growth stages of 
the paddy. 

2.3 Nutrient requirement for paddy crop 

Paddy plant needs sufficient nutrients to grow. Fertilizer is one of the nutrient inputs 

that can be used to produce more yields and crops of better quality as it can improve 

the low fertility soil. These fertilizers are n:rmailY applied into the soil : the UM S 
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uptake. Rice crop needs seventeen essential nutrients with most important nutrients 

are nitrogen, phosphorus, potaSSium, iron, manganese, zinc and copper (01andy, 

2011). 

Since the green evolution, the mineral fertilizer had been widely used in 

agricultural activities. The importance of NPK fertilizer as a source of nutrient to boost 

the growth and yield of the plant had been widely known. Siavoshi et al. (2011) 

reported that chemical fertilizer offers nutrients which are readily soluble in soil 

solution and thereby instantly available to plants. 

Nitrogenous fertilizers playa major role in the increase of rice yields (Chandy, 

2011). According to Chandy (2011) in his article entitle "fertilizer management in rice 

cultivation", the rice prefers ammonical fertilizers such as ammonium sulphate, 

ammonium chloride and diammonium phosphate (DAP). The application in two or 

three split doses increases the utilization efficiency as compared with single basal 

application of transplanting (Chandy, 2011). In addition, he also also suggest that the 

basal dose is best applied by broadcasting the fertilizer at final puddling which is 

followed by ploughing and leveling so that the nitrogen fertilizer get incorporated into 

the soil. In the meantime, the first top dreSSing is applied at tillering stage that is 

about 10 to 15 days after planting and the last top dressing is given at panicle initiation 

stage which is around 60 to 65 days after transplanting. The amount of nitrogen 

fertilizer for one top dressing should not more than 20 - 30 kilogram per hectare. 

Chandy (2011) also recommend that the phosphatic fertilizers should be applied 

in split in order to have high availability of phosphorus in the plants. The first half split 

is applied as the basal fertilizer along with the nitrogeneous fertilizer to promote 

tillering development at vegetative stage. The second half split is at the reproductive 

stage or the flowering stage that is beneficial for increasing the grain. In general, the 

phosphorus is applied at the rate of half of the nitrogen dose (Chandy, 2011). 

Lastly the potassium fertilizer, it is applied at the rate of about half dose of 

nitrogen (Chandy, 2011). Previous study of Chandy (2011) showed that the potaSSium 

prevents the lodging by providing the mechanical strength plus defense mechanism to 

the rice plant. It is normally applied once as a basal in rice planting. 
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2.4 Paddy variety Sri Aman (TQR-S) 

Paddy variety Sri Aman (TQR-8) is one of the paddy varieties that had been launched 

since 2009 by the chief minister of Sabah, Datuk Seri Musa Haji Aman. It has a high 

disease resistance at the same time it can produce high yield that can reach up to 

seven tons per hectare. This variety has been released by the Tuaran Agriculture 

Research Centre in a way to increase the rice production in our country for self

sufficiency . 

Furthermore, the paddy variety is expected to reach a harvested yield up to 10 

tons in one hectare of land under proper utilization of agriculture technology. Hence, it 

can aid in increasing the yield of the paddy farmer in Sabah where they can only reach 

a yield of 3.5 tons per hectare compare to previous yield that is around one ton per 

hectare (Utusan Sabah online, 2009). In addition, this helps the Sabah government to 

reach the self-sufficiency in the production of rice in the future as the self-sufficiency at 

Sabah is currently around 30 percent. The table 2.4 below shows the agronomy of the 

paddy variety Sri Aman (TQR-8). 

Table 2.4: The characteristic of TQR-8 paddy variety 

Characteristics 

Breed 

Progeny code 

Maturation period 

Plant height 

Lodging resistance 

Plant habit 

Leaf colour 

Leaf senescence 

Number of grain 

panicle 

Number of panicle per 

Seed size 
i. Length 
ii. width 

Seed shape 

per 

Description 

IR 24594-204-1-3-2-6-2/ IR 28222-9-2-2-2-2(IRRI) 

IR 51762-62-2-1-1-2-3 

130 - 150 days 

105 -112 cm 

Moderate 

Straight 

Green 

Moderate 

± 132 

14 -16 

Paddy (mm) Rice (mm) 
10 7 

3 2.3 
Oval long 
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Eating quality Good 

Weight of thousand grains ± 23.5 gram 

Shattering 

Yield range 

Moderate 

5.5 - 7 tons per hectare 

Source: Department of Agriculture, Sabah. 

2.S Paddy land use in Malaysia 

The paddy land in Malaysia has been converted into housing area and also commercial 

land lately due to the increasing number of population. According to the Ministry of 

Agriculture and Agro-based Industry, the paddy land in Peninsular Malaysia had been 

decreasing from 372,542 hectares in 1997 to 284, 441 hectares in 2011 (Aruna, 2012). 

About 100, 000 hectares of paddy land in Peninsular and 6,000 hectares of paddy land 

in Sabah and Sarawak had been used for developing purposes for the last 15 years. 

As a result, the rice production in Malaysia had been decreasing. Malaysian 

government had to spend million ringgits every year to import the rice from other 

countries to meet the demand (Aruna, 2012). Therefore it is crucial to develop new 

approach to increase the rice production in Malaysia to reduce on the reliance to other 

country for rice supply. With modern techniques, BRlS soil, which earlier had a 

reputation of being useless, had its functional diversity increased which had enabled it 

to adapt to all types of plants (Shamsuddin Jusoh, 1979). The purpose of this study is 

to develop a new strategy to increase the paddy production in Sabah using the BRIS 

soil land. 

2.S.1 BRIS soil 

The BRIS (Beach Ridges Interspersed with Swales) soil is one of the degraded lands in 

Malaysia. BRIS soil originates from the sediment or sand from the sea accumulated 

from the erosion of layers of steep cliffs by the sea during the monsoon and has a 

coarse sand component (Nossin, 1964). It is characterized by the sandy structure 

texture and can be found along the coastal plains of Malaysian Peninsular and Borneo 

Island (Hosain et aI., 2012). 
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The BRIS soil is very fragile in utilization for agriculture purposes. This is due to 

the low fertility of the soil along with low water holding capacity. The lack of plants 

growing on this soil causes the temperature of the soil to remain high during the day 

(Mohd Ekhwan et aI., 2009). 

The physical property of the BRIS soil is composed of 95% sand with less than 

3% silt and clay (Aminah et al., 2006). Not only that, it has low soil aggregates which 

mean that it have low structure or no structure. The soil structure contains mostly of 

sand particles which has low water-holding capacity (Hamzah et aI., 2009), as lacking 

of the organic material to hold the water. Besides, it has a high sensitivity toward 

compaction that can lead to adverse effect when it contains too much water. Mohd 

Ekhwan et al. (2011) reported that BRIS soil generally has low plasticity. The reason is 

that physically, soil with high sand content is unconsolidated and crumbles easily on 

attempts to mould it (Mohd Ekhwan et aI., 2011). 

In term of chemical property, the BRIS soil has low nutrient available in the soil. 

Previous study had showed that it has low cation exchange capacity, low pH or acidic, 

and the exchangeable potassium and calcium ions in the soil is relatively low (Mohd 

Khairi et aI., 2011). 

Compared with the arable soil from paddy field, both the BRlS soil physical and 

chemical characteristics are highly different. This is the key to answer the question that 

BRIS is a problematic soil. The table below shows the differences in characteristic 

between the BRIS soil and the paddy soil. 

Table 2.5.1: The chemical property of the paddy soil and BRIS soil. 

SOIL CHARACTERISTIC Paddy soil 

Nitrogen (N) 
Phosphorus (P) 

Potassium (K) 
Cation Exchange Capacity (CEC) 

Organic content 

pH 
Source: Department of Agriculture, Perak, 2010. 
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2-3% 
>40 ppm 

>0.1 cmol 
>20 cmol 

2-3% 

5.5-6.5 

BRIS soil 

0.002 

0.01 cmol 
0.3 cmol 

<1% 

5.0 
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