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ABSTRACT

Developing a good crop production management package; drought resistance variety, effective water and nutrient management in rice production practices is crucial for global climate change
d t ti A h j t d IAEA RAS5065 (S ti Cli t P fi Ri P d ti S t (CRiPS) B d N l A li ti ) d t d f 2012 t 2013 iadaptation. A research project under IAEA RAS5065 (Supporting Climate-Proofing Rice Production Systems (CRiPS) Based on Nuclear Applications) was conducted from 2012 to 2013, in

collaboration with MARDI. Two advanced mutant lines, MR219-4 and MR219-9 were used in this research project to evaluate growth, yield potential and fertilizer uptake under different water
input condition (flooded and aerobic). The advanced mutant line MR219-9 showed comparable growth, yield and nitrogen uptake under both flooded and aerobic conditions. The yield and yield
components are not significantly different from the parent variety (MR219) but total N uptake was lower than MR219 regardless of water regime. The field trial showed that MR219-9 has a better
total N content which is comparable to the aerobic rice variety (MRIA 1) and this indicates that this advance mutant line MR219-9 is a potential aerobic rice variety.

ABSTRAK

Membangunkan pakej pengurusan pengeluaran tanaman makanan yang baik; varieti rintang kekeringan, pengurusan air dan nutrien yang efektif di dalam kaedah pengeluaran padi adalah penting
bagi mengadaptasi perubahan cuaca global. Satu projek di bawah IAEA RAS5065 (Supporting Climate-Proofing Rice Production Systems (CRiPS) Based on Nuclear Applications) telah
dilaksanakan dari 2012 hingga 2013, dengan kerjasama MARDI. Dua mutan, MR219-4 dan MR219-9 telah digunakan di dalam kajian ini bagi menilai pertumbuhan, potensi hasil dan pengambilan
baja pada kondisi input air berbeza (bertakung dan aerobik). Mutan MR219-9 menunjukkan pertumbuhan, hasil dan pengambilan nitrogen yang setara dalam keadaan air bertakung dan aerobik.
Tiada perbezaan ketara dalam hasil dan komponen hasil berbanding varieti induk (MR219) tetapi pengambilan N adalah lebih rendah berbanding MR219 dalam semua keadaan air. Percubaan diTiada perbezaan ketara dalam hasil dan komponen hasil berbanding varieti induk (MR219) tetapi pengambilan N adalah lebih rendah berbanding MR219 dalam semua keadaan air. Percubaan di
lapangan menunjukkan MR219-9 mengandungi kandungan N yang setara dengan varieti aerobik (MRA 1) dan ini menunjukkan bahawa mutan MR219-9 berpotensi sebagai varieti padi aerobik.
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INTRODUCTION

Aerobic rice cultivation system is a newly introduced type of rice (Oryza Sativa) production practice in Malaysia using rice variety that is aerobic-soil-adapted but input-responsive unlike upland
rice. Aerobic rice is water saving production system that aims to maximize crop water productivity (yield/water input) by growing plants in aerobic soil without flooding or puddling. Nevertheless,
aerobic culture often causes a significant yield loss when grown continuously for several cropping seasons. The management of nitrogen (N) nutrition is a very important aspect of lowland rice
production whether under flooded or aerobic condition. It is important for farmers to use fertilizer N efficiently to maintain optimum return in yield for the amount of fertilizer N provided (Gloria
et al. 2002). The objective of this study was to determine growth performance and nitrogen uptake of mutant lines MR219-9 grown under aerobic conditions.

METHODOLOGY

The pot trial was conducted at Nuclear Malaysia in April 2013. Mutant rice varieties MR219-9 and
MR219 (check variety) with two water regimes, non flooded at soil water potential of 0-30 kPa and
flooded at 5cm water level were tested in a completely randomized design. Nitrogen was applied at
120 kg N ha in three splits at 5, 30 and 60 days after transplanting using 15N-labelled urea with 5.14 %
atom excess . Total N content and 15N abundance in the plant samples was determined by Kjeldahl
method and emission spectrometry, NOI7.

A field trial was conducted at MARDI and crop establishment was conducted in August 2013. Four rice
varieties, MRIA 1, mutant MR219-4, MR219-9 and MR 219 were grown under aerobic condition.
Table 1 shows the soil chemical and physical characteristics in the experiments plot. Each treatment is
tested in a 5x5m plot arranged in a randomized complete block design with five replications.15N-
labelled urea at 10% atom excess is applied in microplots of 0.5 x 0.5 m and 1 x 1 m.

Yield and Yield Component of  MR219-9 under flooded and non flooded  Total N uptake and 15N  of MR219-9 under flooded and non flooded conditions

RESULTS AND DISCUSSION

The growth performance of advanced mutant line MR219-9 was comparable to the parent MR219. Non flooded condition also did not significantly affect the grain filling was comparable
between flooded and non flooded conditions. Results also showed that total nitrogen in the plant was significantly higher under non flooded than flooded condition for MR219 but comparable for
MR219-9. Nitrogen derived from fertilizer was significantly higher for MR219 than MR219-9 regardless of water regime. However N derived from fertilizer for each variety did not differ
significantly between flooded and non flooded condition. This shows that MR219-9 has the potential to be grown under aerobic soil condition or water saving rice production system.

Treatment Plant dry 
weight 
(g/pot) 

Yield 
(g/pot) 

Panicles/
pot 

1000-grain 
weight (g) 

MR219 (Non flooded) 78.4 a 24.6 a 18.5 a 23.2a 

MR219-9 (Non flooded) 74.0 a 23.1 a 16.5 a 22.1 a 

MR219 (Flooded) 76.8 a 24.0 a 18.0 a 22.7 a 

MR219-9 (Flooded) 75.6 a 23.3 a 17.5 a 22.4 a 

p
conditions

Treatment Ndff 
(mg/pot)

% Ndfs
(mg/pot)

% Total N
(mg/pot)

MR219 (Non flooded)* 133.0 a 15.50 725.0 a 84.50 858.0 a
MR219-9 (Non flooded) 104.7 b 13.95 645.7 c 86.05 750.4 c
MR219 (Flooded)** 128.5 a 15.72 688.9 b 84.28 817.4 b
MR219-9 (Flooded) 96.9 b 12.85 657.0 c 87.15 753.9 c

p

*Non flooded – 0-30 kPa
** Flooded – 5 cm water depth

CONCLUSION

The advanced mutant line MR219-9 showed comparable growth, yield and N uptake under both flooded and non flooded conditions. The yield and yield components are not significantly different
from the parent (MR219) but total N uptake was lower than MR219 regardless of water regime. The field trial showed that MR219-9 has a better total N content which is comparable to the aerobic
rice check variety (MRIA 1) and this indicates that this advance mutant line MR219-9 is a potential aerobic rice variety. However, further research is needed for the development of a
comprehensive agronomic management procedure of MR219-9 rice mutant line.
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