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Abstract of the thesis presented to the Senate ofUniversiti Putra Malaysia in 
fulfilment of the requirements for the degree of Doctor of Philosophy 

ADJUSTING N, K, Mg AND Cu RATES FOR IMPROVEMENT OF 
FERTILIZER N USE EFFICIENCY IN RICE PRODUCTION 

IN MALAYSIA 

By 

ABU TURAB MOHAMMAD ALI CHOUDHURY 

October 1999 

Chairman: Associate Professor Dr. Mohd Khanif Yusop 

Faculty: Agriculture 

The largest rice growing area of Malaysia is located in the Muda Irrigation 

Scheme. Recent investigations showed that N use efficiency by rice crop is very low 

in many locations of this Irrigation Scheme due to Cu and Mg deficiency. It is 

important to increase N use efficiency in rice culture in order to increase yield 

through better fertil izer management. Three laboratory, three greenhouse and one 

field experiments were carried out to determine the possible mechanisms for 

improvement of fertil izer N use efficiency in rice production. Potassium, Mg and Cu 

status of different rice soils were determined. Deficiencies of K, Mg and Cu were 

found in 5 ,  4 and 7 soils, respectively. Three laboratory experiments were carried 

out on adsorption of K, Mg and Cu in different rice soi ls. The data indicated that 

adsorption of K, Mg and Cu depends on soil pH. 
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The first greenhouse experiment was conducted to evaluate the effects of N 

and Cu fertilization on rice yield and fertil izer N use efficiency in rice culture. 

Nitrogen was applied as 1 5N label led urea. Estimated grain yield response to added 

N was quadratic in nature. Copper effect was not significant on grain yield. Effects 

of N and Cu were not significant on recovery (%) of fertil izer N. The second 

greenhouse experiment was conducted to evaluate the effects of N and Mg 

fertil ization on rice yield and fertil izer N use efficiency in rice culture. Nitrogen was 

appl ied as 1 5N label led urea. Grain yield increased significantly due to N and Mg 

application.  Fertil izer N uptake and recovery increased significantly with increasing 

Mg rates. These findings suggest that there is a prospect to increase grain yield and 

fertil izer N use efficiency by Mg appl ication in Mg deficient soils. The third 

greenhouse experiment was conducted to evaluate the effects of K and Mg 

fertilization on yield, and K and Mg uptake by rice. Grain yield, K and Mg uptake 

increased significantly due to Mg fertilization whereas the effect of K was not 

significant. The field experiment was conducted to evaluate the effects Cu and Mg 

appl ication on grain yield and agronomic efficiency of added N. Grain yield and 

agronomic efficiency of added N increased significantly due to Cu or Mg 

application. These findings suggest that combined appl ication of Cu and Mg both at 

1 0  kg ha- 1 along with 1 20 kg N ha-' can increase grain yield of rice by 24 % in soils 

deficient in both Cu and Mg. 
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Kawasan penanaman padi terbesar di Malaysia terletak di Skim Pengairan 

Muda. Kaj ian terkini telah menunjukkan bahawa keberkesanan penggunaan N bagi 

padi adalah amat rendah disebabkan oleh kekurangan Cu dan Mg dalam kebanyakan 

lokasi skim pengairan ini. Peningkatan keberkesanan penggunaan N adalah penting 

untuk meningkatkan hasil pengeluaran melalui pengurusan pembajaan yang lebih 

baik. Tiga eksperimen makmal . tiga eksperimen rumah kaca dan satu kaj ian ladang 

telah dijalankan untuk menentukan mekanisma yang boleh mempertingkatkan 

keberkesanan penggunaan baja N dalam pengeluaran padi.  Status K, Mg dan Cu 

dalam tanah sawah di kawasan tersebut telah ditentukan. Didapati 5 kawasan 

kekurangan K, 4 kawasan kekurangan Mg dan 7 kawasan kekurangan Cu. Tiga 

kaj ian makmal telah dijalankan untuk menentukan jerapan K, Mg dan Cu dalam 

beberapa jenis padi .  Hasil anal isis telah menunjukkan bahawa jerapan K, Mg dan Cu 

bergantung kepada pH tanah. 
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