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The efficiency of urea fertilizer as Nitrogen (N) source is uncertain as found in many
laboratory studies. It is subjected to rapid hydrolysis and NH3-N volatilization. Ideal
urea fertilizer should be soluble in soil and continuously regulated in amount that
coincides with the rate of plant uptake. Controlled Release Urea (CRU) is a fertilizer
that has been amended in such a way that the N is released over a period of time that
coincides with plant requirement. This is achieved by coating the urea granule with
material such as polymer that regulates the N releases to the soil solution. The CRU
releases nutrients during the entire growing-season, reduces N loss and increases yield.
Studies of behavior of CRU under tropical condition are limited. With this in view, this
study was carried out with the main objective; to identify efficient CRU on selected

soils. Laboratory and field studies were undertaken to evaluate the physical and
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chemical properties of CRU, to quantify the N transformasion of CRU on selected
Malaysian soils and to determine yield and N uptake by rice from CRU. Six types of
CRU used were CDU Uber-10, Meister-20, Meister-27, Humate Coated Urea, Duration
Type-V, Sulfur Coated Urea (Gold N) and Urea fertilizer as control. Laboratory
evaluation was carried out on seven types of soil series; Serdang series (Typic
Paleudult), Munchong series (Typic Hapludox), Segamat series (Typic Hapludox),
Selangor series (Typic Tropaquept), Rengam series (Typic Kandiudult), Holyrood

series (Typic Kandiudult) and Bakau series (Typic Tropaquept).

The measurements of thickness of CRU coating and microphotographic observation of
the coating were performed using Scanning Electron Microscope. The thickness of
fertilizer coatings was in the range from 16.7 pm — 73.2 pm depending on the coating
type. Humate Coated Urea has the highest value (73.2 pm) while the lowest value (16.7
um) was obtained from Gold-N. No coating was found in Urea granule and CDU Uber-

10.

Experiment results showed, there were significant differences among treatments in
percentage of coating. Highest coating percentage was found in Meister-27 (11.23%)
followed by Gold-N (11.20%), Meister-20 (10.53%) and Duration Type-V (6.69%). No
coating was found in CDU Uber-10 and Humate Coated Urea, therefore are categorized
as composite fertilizers. Fertilizer N analyses were carried out and compared with the
total N content given by the manufacturers. Total N content of all the CRU analyzed

were similar to the manufacturer’s values,
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Treatments with CDU Uber-10, Meister-20, Meister-27 and Durasion Type-V had lower
NH,4"-N and NO3-N content in soil. However, no significant difference was found in
the Urea, Humate Coated Urea and Gold-N fertilizers. The treatments in Bakau series
soil showed the highest concentration of NH;'-N while NO5;™-N was negligible in soil.

The lowest concentration of NH,'-N and NO;™-N in soil was found in Holyrood series.

Results indicate that, Humate Coated Urea and Gold-N fertilizers showed reduction in
NH3-N volatilization with 45% and 42% loss respectively. These CRU treatments did
not significantly reduced loss. However, the other CRU treatments were effective in
reducing NH3-N volatilization as compared to urea with 49% loss. The other CRU
fertilizer;, CDU Uber-10, Meister-20, Meister-27 and Duration Type-V showed
significant decreased of NH3-N volatilization with 6.5%, 7.4%, 6.3% and 10.7% loss

respectively.

In the field study using Bakau series soil and rice variety MR220 as the test crop, there
were no significant effects using different fertilizers treatments on total N in grain, total
N in straw and N uptake by straw. However, there were significant effects on straw
yield, grain yield and N uptake by grain. The highest grain yield was recorded from
CDU Uber-10 (5.9 t ha™) followed by Meister-20 (5.7 t ha™"), Meister-27 (5.5 t ha™) and
Duration Type V (5.0 t ha™). The grain yield from Humate Coated Urea was 4.5 t ha™,
followed by Gold-N (3.8 t ha™) and Urea (3.7 t ha™*). The highest N uptake by grain was
recorded from Meister-20 with 77 kg ha™, followed by CDU Uber-10 (70 kg ha™),

Duration Type-V (59 kg ha™), Meister-27 (58 kg ha™) and Urea (54 kg ha™"). Meister-20



had significantly lowered NH4'-N and NO;3;-N content in soil, reduced NH;3-N
volatilization, increased grain yield and N uptake, therefore, the effectiveness of these
CRU is given in the following order; Meister-20 > CDU Uber-10 > Meister-27 >

Duration Type-V > Gold-N > Humate Coated Urea > Uncoated Urea.

The manufacturer claims that the CRU studied; Meister-20, Meister-27 and CRU
Duration Type-V; can provide N for 200, 270 and 180 days respectively. The laboratory
experiments done in this study proved that these CRU can last for the duration
mentioned and it is suitable under Malaysian condition. In a field (culvert) experiment,
Meister-20, Meister-27, CDU Uber-10 and CRU Duration Type-V can be used as single
application for 2 seasons in rice planting; approximately 226 days. These findings
suggest that there is a prospect of using CRU to increase rice yield and N efficiency and

can be used for two season planting with single application of CRU.
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Keberkesanan baja urea sebagai sumber Nitrogen (N) kebiasaannya kurang seperti yang
diperolehi dari banyak penyelidikan di makmal. Ia sering dikaitkan dengan proses
hidrolisis yang cepat dan pemeruapan NH3;-N. Baja urea yang idel sepatutnya boleh
larut dalam tanah dan dapat membekalkan N secara berterusan untuk penyerapan oleh
tanaman. Controlled Release Urea (CRU) merupakan sejenis baja yang mampu
membebaskan N untuk satu tempoh waktu yang panjang mengikut keperluan tanaman.
Keunikan ini dikecapi dengan granul urea disalut dengan lapisan seperti polimer yang
mampu mengawal pembebasan N dalam larutan tanah. Controlled Release Urea
membebaskan nutrien sepanjang tempoh pertumbuhan, mengurangkan kehilangan N
serta meningkatkan hasil pertanian. Kajian terhadap sifat CRU dikawasan tropika masih
berkurangan. Dengan mengambil kira keadaan ini, penyelidikan ini telah dijalankan

dengan objektif utama; untuk mengkaji keberkesanan CRU ke atas jenis tanah yang
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terpilih. Penyelidikan makmal dan ladang telah dijalankan bagi menetukan sifat fizikal
dan kimia CRU, untuk menjumlahkan transformasi N dari CRU ke atas jenis tanah yang
terpilih serta mengkaji hasil dan penyerapan N oleh padi. Enam jenis baja CRU telah
digunakan iaitu CDU Uber-10, Meister-20, Meister-27, Humate Coated Urea, Duration
Type-V, Sulfur Coated Urea (Gold-N) dan baja Urea sebagai kawalan. Penyelidikan
makmal telah dijalankan ke atas tujuh siri tanah iaitu Siri Serdang (Tipik Paleudult), Siri
Munchong (Tipik Hapludox), Siri Segamat (Tipik Hapludox), Siri Selangor (Tipik
Tropaquept), Siri Rengam (Tipik Kandiudult), Siri Holyrood (Tipik Kandiudult) dan
Siri Bakau (Tipik Tropaquept).

Pengukuran ketebalan lapisan salutan CRU dan pemerhatian mikrofotografik telah
dijalankan dengan menggunakan ‘Scanning Electron Microscope’. Ketebalan lapisan
salutan baja berkenaan adalah diantara 16.7 pm — 73.2 pm bergantung kepada jenis
lapisan salutan yang digunakan. Humate Coated Urea mempunyai ketebalan lapisan
salutan yang paling tnggi iaitu 73.2 pm manakala Gold-N mempunyai lapisan
ketebalan yang paling kurang (16.7 um). Tiada lapisan salutan didapati untuk granul
Urea dan CDU Uber-10.

Berdasarkan keputusan eksperimen, terdapat perbezaan bererti antara jenis baja bagi
peratusan ketebalan lapisan salutan baja. Peratusan lapisan salutan pada Meister-27
adalah tertinggi (11.23%) diikuti Gold-N (11.20%), Meister-20 (10.53%) dan Duration
Type-V (6.69%). Didapati CDU Uber-10 dan Humate Coated Urea tidak mempunyai

salut yang meyelaputi baja urea justeru dikategorikan sebagai baja komposit. Analisis
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jumlah N dalam baja dijalankan dan dibandingkan dengan jumlah kandungan N yang
dibekalkan oleh pengilang. Nilai jumlah N baja CRU yang dianalisis adalah sama

dengan nilai yang diberikan oleh pengilang.

Rawatan menggunakan CDU Uber-10, Meister-20, Meister-27 dan Duration Type-V
mempunyai kandungan NH4*-N dan NO3-N yang lebih rendah dalam sample tanah.
Tiada perbezaan bererti dikenalpasti pada baja Urea, Humate Coated Urea dan Gold-N.
Tanah siri Bakau mempunyai kepekatan NH4'-N yang tertinggi manakala kepekatan
NOs-N tidak diperolehi dalam tanah. Namum begitu, kepekatan NH;*-N dan NOs™-N

didapati paling rendah bagi tanah Siri Holyrood.

Keputusan yang diperolehi mencatatkan pengurangan dari segi peratusan pemeruapan
NH;3-N bagi baja Humate Coated Urea dan Gold-N iaitu masing-masing pemeruapan
sebanyak 45% dan 42%, tetapi tidak seelok rawatan baja CRU yang lain dalam
pengurangan pemeruapan NH3;-N dibandingkan dengan pemeruapan baja Urea
sebanyak 49%. Baja CRU; CDU Uber-10, Meister-20, Meister-27 dan Duration Type-V
menunjukkan peratusan pengurangan pemeruapan NH3;-N yang ketara dengan nilai

pemeruapan masing-masing sebanyak 6.5%, 7.4%, 6.3% dan 10.7%.

Penyelidikan ladang menggunakan tanah siri Bakau dan variti padi MR220 sebagai
tanaman ujian telah dijalankan. Tiada kesan ketara dikenalpasti dengan menggunakan
baja yang berlainan ke atas jumlah kandungan N dalam benih padi, jumlah kandungan

N dalam jerami dan juga jumlah N yang diserap oleh jerami. Tetapi, terdapat perbezaan
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bererti untuk hasil jerami, hasil padi dan jumlah N yang diserap oleh benih padi. Jumlah
hasil benih padi yang tertinggi diperolehi dari rawatan CDU Uber-10 (5.9 t ha™), diikuti
dengan Meister-20 (5.7 t ha™), Meister-27 (5.5 t ha™") dan Duration Type-V (5.0 t ha™).
Hasil padi yang diperolehi dari Humate Coated Urea adalah sebanyak 4.5 t ha™ diikuti
dengan Gold-N (3.8 t ha™) dan Urea sebanyak (3.7 t ha™). Jumlah penyerapan N
tertinggi oleh padi adalah dari penggunaan baja Meister-20 dengan nilai 78 kg ha™,
diikuti CDU Uber-10 (70 kg ha™), Duration Type-V (59 kg ha™), Meister-27 (58 kg ha’
') dan Urea sebanyak 54 kg ha™'. Penggunaan Meister-20 menunjukkan pengurangan
kandungan NH;'-N dan NO;-N dalam tanah, mengurangkan pemeruapan NH;-N,
meningkatkan hasil padi dan penyerapan N oleh benih padi. Maka, keberkesanan CRU
adalah mengikut urutan berikut; Meister-20 > CDU Uber-10 > Meister-27 > Duration

Type-V > Gold-N > Humate Coated Urea > Urea.

Pengilang memberi jaminan bahawa baja CRU yang dikaji; Meister-20, Meister-27 dan
CRU Duration Type-V; boleh membekalkan N masing-masing untuk 200, 270 dan 180
hari. Penyelidikan makmal telah dilakukan dan terbukti bahawa baja CRU ini boleh
membekalkan N dalam tempoh masa yang telah diberikan dan sesuai dengan keadaan
cuaca di Malaysia. Penyelidikan ‘culvert’ yang telah dijalankan, didapati Meister-20,
Meister-27, CDU Uber-10 dan CRU Duration Type-V boleh ditabur sekali dan akan
membekalkan N sehingga dua musim penanaman padi; anggaran 226 han. Kajian ini
mengesyorkan bahawa penggunaan baja CRU boleh meningkatkan hasil padi dan
keberkesanan N dan baja CRU hanya ditabur sekali dan boleh membekalkan N

sehingga dua musim penanaman padi.
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