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Ozone (O3) is a secondary gaseous pollutant produced through photochemical
reaction known to have substantial impacts on agricultural production in North
America and Western Europe. In Malaysia, emissions of O3 precursors such as
non-methane hydrocarbons and nitrogen dioxide are rapidly increased due to
urbanization, industrialization and the increasing number of motor vehicles.
Furthermore climatic condition in the country is frequently favourable for the
formation of high concentration of Os. It can threaten the rice production which is
important to the country as it is the staple food for the vast majority of the

population.

In this study, different nutrient regimes were employed to assess the impact of
ozone on the growth and yield of variety of local rice (Oryza sativa L.) at Muda
area in three different ambient ozone (Osz) concentrations. A controlled

experiment involving ambient ozone (non-filtered air) and filtered air treatment in



open top chambers demonstrated protective effects of nutrient against ozone.
The study found that ozone significantly reduced the growth of rice plant by
inhibiting photosynthetic rate, stomatal conductance, transpiration, tiller number
and biomass. The result also demonstrated that the growth of rice plant was
significantly increased when adding 25% of nutrient regime from normal
practices. The relationship between grain dry weight, ozone dosage (AOT40)
and the optimum nutrient regime expressed through a fitting linear model
produced the following equation: Grain Yield Weight (Nq25) =

(-0.00045*A0T40)+(124.3953).
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KESAN KEPEKATAN OZON (O3) UDARA KASA KE ATAS PRESTASI
PERTUMBUHAN PADI (ORYZA SATIVA VAR. MR219) DENGAN RAWATAN
REJIM NUTRIEN BERBEZA DI KAWASAN MUDA, MALAYSIA
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Ozon (O3) adalah gas pencemar kedua yang terhasil melaui tindakbalas
fotokimia yang diketahui dapat memberi kesan ke atas pengeluaran pertanian di
Amerika Utara dan Eropah Barat. Di Malaysia, pelepasan bahan perintis O3
seperti hidrokarbon bukan metana dan nitrogen dioksida meningkat dengan
cepat disebabkan oleh proses urbanisasi, perindustrian dan peningkatan jumlah
kenderaan bermotor. Tambahan lagi, keadaan iklim di negara ini adalah amat
sesuai untuk penghasilan ozon yang tinggi. Keadaan ini boleh mengancam
pengeluaran padi dalam negara yang merupakan makanan ruji bagi kebanyakan

masyarakat.

Dalam kajian ini, rejim nutrien berbeza diaplikasikan untuk menilai kesan ozon
ke atas pertumbuhan dan hasilan padi tempatan (Oryza sativa L.) di kawasan
MADA pada tiga kepekatan ozon udara kasa (O3) yang berbeza. Eksperimen
kawalan yang melibatkan ozon udara kasa (udara tidak bertapis) dan udara

bertapis di dalam kebuk fumigasi terbuka menunjukkan kesan perlindungan



nutrien daripada serangan terhadap ozon. Kajian ini membuktikan bahawa ozon
memberi kesan pengurangan yang signifikan terhadap pertumbuhan pokok padi
dengan mengganggu kadar fotosintesis, rintangan stomata, transpirasi, bilangan
tangkai dan biojisim. Hasil kajian juga menunjukkan bahawa pertumbuhan
pokok padi meningkat dengan signifikan apabila rejim nutrien ditambahkan
sebanyak 25% melebihi daripada amalan pengurusan biasa. Hubungan di
antara berat kering padi, dos ozon (AOT 40) dan rejim baja optimum ditunjukkan
melalui model garis lurus yang menghasilkan persamaan berikut: Berat kering

hasilan padi (N125) = (-0.00045*A0T40)+(124.3953).
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Ozone (O3) is a secondary gaseous pollutant produced through photochemical
reaction known to have substantial impacts on agricultural production in North
America and Western Europe. In Malaysia, emissions of O3 precursors such as
non-methane hydrocarbons and nitrogen dioxide are rapidly increased due to
urbanization, industrialization and the increasing number of motor vehicles.
Furthermore climatic condition in the country is frequently favourable for the
formation of high concentration of Os. It can threaten the rice production which is
important to the country as it is the staple food for the vast majority of the

population.

In this study, different nutrient regimes were employed to assess the impact of
ozone on the growth and yield of variety of local rice (Oryza sativa L.) at Muda
area in three different ambient ozone (O3) concentrations. A controlled

experiment involving ambient ozone (non-filtered air) and filtered air treatment in



open top chambers demonstrated protective effects of nutrient against ozone.
The study found that ozone significantly reduced the growth of rice plant by
inhibiting photosynthetic rate, stomatal conductance, transpiration, tiller number
and biomass. The result also demonstrated that the growth of rice plant was
significantly increased when adding 25% of nutrient regime from normal
practices. The relationship between grain dry weight, ozone dosage (AOT40)
and the optimum nutrient regime expressed through a fitting linear model
produced the following equation: Grain Yield Weight (Ni2s) =

(-0.00045*A0T40)+(124.3953).



CHAPTER 1

INTRODUCTION

1.1: Background information of research

There is an approved record of air pollution damaging crops in the world. In
particular, ozone has historically been regarded as the principal urban and
regional air quality problem in the United States and studies to determine the
extent of its harmful effects on both human and environment have been ongoing
for decades. However, ozone is not an emitted pollutant and is instead formed in
the atmosphere from other pollutants. Therefore, its regulation has focused on
controlling the emissions of its precursors that contribute to its synthesis. Major
sources of ozone precursors are coal-fired utilities, many of which are located in
the Midwestern United States. Recently, disputes between regions over
emerging evidence of the long-distance transport of ozone across states has
prompted the USEPA and state regulatory agencies to begin addressing the
transport problem through cooperative efforts. Tropospheric O3 is currently
viewed as a widespread and growing problem that suppresses crop productivity
on a large scale (USEPA, 1996; Mauzerall and Wang 2001; Fuhrer and Booker
2003). Ozone interferes with the ability of plants to produce and store food,
making them more susceptible to disease, insects, other pollutants, and harsh
weather. Exposure to ozone causes visible effects of ozone injury to plants such
as bleached or light flecks or stipples (small clusters of dead cells) on the upper

surface of leaves. Matured leaves are the most easily damaged (USEPA, 1998).



