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ABSTRACT 

An experiment was conducted to study the effect of different moisture content and 

packaging materials on paddy seed viability stored under ambient condition. The objective 

of the research was to determine the effect of different packaging materials on the 

viability of paddy seed under ambient condition. Two factors were used in the experiment 

which was different type of packaging materials and different initial seed moisture content. 

Seeds were packed in polypropylene (PL), polypropylene + polyethylene (PL-LDPE), 

polypropylene + high density polyethylene (PL-HDPE), polypropylene + metalized PET 

aluminium foil (PL-MPET) and polypropylene + nylon laminated plastic bags (PL-LN). The 

seed moisture contents used was 12%, 16% and 20%. There were 45 packages of TR-8 

paddy seeds. Every two weeks seed samples were drawn from each package and they 

were tested for germinability. The parameters examined in this study were germination 

percentage(%), seedlings height (cm), root length (cm), number of normal and abnormal 

seedlings(%), moisture content(%), fresh and dry weight of shoot and root (g) and seed 

vigour index. Data were collected and analysed for different parameters by using Sx3 

Factorial Completely Randomized Design (CRD) to determine the significant difference 

between treatments. The results revealed that seeds packed in PL bags ( control) and 

stored with 12% moisture content recorded consistently higher germination rate 

(86.333%) under ambient condition. Parameters such as seed vigour index (9.7478), 

height of seedlings (11.2967cm) and root length (4.28cm) were also higher in comparison 

to those seeds stored in other packaging bags. Therefore the present study showed that 

others packaging bag which were PL-LDPE, PL-HDPE,PL-MPET and PL-LN proved to be 

less effective for maintaining seed viability and vigour under ambient storage condition. 

Seeds that initially stored with high MC (16% and 20%) and packed with permeable 

packages (PL-control) were less subjected to the fluctuations of moisture. However, seeds 

with high MC packed in impermeable packages will caused the seeds to respire and 

deteriorate faster. Lower moisture content helped to improve the storability of seeds 

attributable to the lower respiration rate, metabolic activity as well as lower infection of 

microorganisms. As a conclusion, paddy seeds variety TRS should be kept in porous 

packages (PL-control) at low moisture content (12%) in order to maintain their viability 

and vigour under ambient condition. 
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KESAN KANDUNGAN KELEMBAPAN DAN PEMBUNGKUSAN 

YANG BERBEZA TERHADAP KETAHANAN BENIH 

PADI YANG DISIMPAN DI DALAM 

KONDISI OPTIMUM 

ABSTRAK 

Eksperimen telah dijalankan untuk mengkaji kesan kandungan kelembapan dan 

pembungkusan yang berbeza terhadap ketahanan benih padi yang disimpan di dalam 

kondisi optimum. Objektif kajian ini adalah untuk menyatakan kesan pembungkusan yang 
berbeza dan untuk mengenalpasti kesan kandungan kelembapan benih yang berbeza 

terhadap ketahanan benih padi yang disimpan dalam kondisi optimum. Terdapat dua 

faktor yang telah digunakan dalam kajian ini iaitu pembungkus clan juga kandungan 

kelembapan benih yang berbeza. Biji benih telah dimasukkan ke dalam pembungkus yang 
digunakan iaitu PL, PL-LDPE, PL-HDPE, PL-MPET dan PL-LN. Variasi kandungan 

kelembapan yang digunakan adalah 12%, 16% dan 20%. Terdapat 45 bungkusan padi 

dan setiap dua minggu, sampel biji benih telah diambil daripada pembungkus dan diuji 

percambahannya. Data telah dianalisa berdasarkan beberapa parameter iaitu peratus 

percambahan, panjang pucuk, bilangan anak benih normal dan tidak normal, kelembapan 

biji benih, berat basah dan kering pucuk dan akar, indeks kebernaasan benih. Keputusan 

menunjukkan padi 12% kandungan kelembapan yang disimpan di dalam bungkusan PL 

(kontrol) direkodkan dengan peratusan percambahan tertinggi (86.333%) di bawah 

kondisi optimum. Parameter seperti indeks kebernasan benih (9.7478), panjang pucuk 
(11.2967sm) dan panjang akar (4.28sm) juga tinggi bagi gabungan tersebut berbanding 

gabungan rawatan lain. Sehubungan itu, kajian ini telah membuktikan bahawa PL-LDPE, 

PL-HDPE, PL-MPET dan PL-LN, kurang efektif dalam mengekalkan kadar percambahan dan 

ketahan benih padi. Padi yang disimpan pada kandungan kelembapan yang tinggi (16% 

dan 20%) dan disimpan dalam PL dapat mengekalkan percambahan kerana kurang kadar 

turun naik kelembapan dan kadar pernafasan clan juga aktiviti metabolik jadi kadar 

kelembapan yang rendah membantu dalam mengekalkan ketahanan benih padi. Secara 

kesimpulan, padi perlu disimpan di dalam PL dengan gabungan kelembapan rendah 12% 

bagi percambahan yang baik. 
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CHAPTER 1 

INTRODUCTION 

1.1 Background 

Rice is one of the most important cereal crops in the world and in Malaysia, rice is 

the main food. During the last few years, rice farmers in low-country wet zone 
increasingly complained about rapid loss of seed viability in storage (Slumith, 2009). 

In order to maintain the quality of seed for a longer period of time, there are two 
factors that affect the seed condition which are the packaging material and also seed 

moisture content. 
s 
an 

Generally, seeds are required to be kept in safe storage since they are = 
harvested in the preceding season and used for sowing in the next season often 

after a gap of six to nine months (Tiwari and Kuntal Dass, 2014). It is now being 

observed that some Malaysian farmers tend to store their seed for the next planting 

season in an ambient condition which will exposed the seed to many constraints that 

might deteriorate them. Some of the farmers stored their seed for more than 4 

months in a paddy house which each of the pole of the house is wrapped with zinc 

sheet and cause the quality to reduce in time. Good quality of paddy seeds is the 

key to high production of rice. According to Alam et al.. (2009), the quality of seed 

can increase the yield of a plant up to 15-20%. When effective storage method is 

not available especially in rural areas, traditional storage method often unable to 

ensure that seed were kept under proper storage condition and thus lead to losses 

during storage (Copeland and McDonald, 1995). It is a common practice in paddy 

industry to store them at 14% for periods of time but it is very critical to store dried 

paddy in an ambient environment to the lowest reasonable rate of deterioration. 



Seed deterioration may be due to physiological changes during the seed 
storage process. Nagaveni (2005) reported that seed deterioration during storage 

was due to damage of the membrane, enzyme activity, proteins and nucleic acid. 
According to Onyekwelua and Fayose (2007) several factors such as temperature, 

seed moisture content and relative humidity would influence the seed longevity 

during storage. When the seeds were in dry state, it is necessary to keep them 

under the best possible conditions to ensure that the maximum potential 

germination and other seed quality traits are maintained. 

Moreover during seed storage, seed viability is known to be preserved under 
low moisture conditions. According to Ito (1975) also reported the necessity of low 

moisture in seed in long term storage of rice. It is found by Nishiyama (1977) that 

the rice seeds of 10-14% moisture content can be stored in a good condition at 18°C 

for more than two years. Paddy seeds may deteriorate faster during storage if they 

are exposed to adverse environments or improper packaging material was used. 
According to Miller (2006) seeds are hygroscopic and tend to absorb moisture during 

storage. Paddy seeds are categorized as orthodox seeds and it can withstand drying. 

At low moisture level, these seeds can be kept for quite a long time in ambient 

condition. 

In addition to seed moisture, the choice of packaging material is also 
important. Possibly the most important property of packaging material is its ability to 

either maintain a certain level of humidity and moisture or to allow some 
transmission of moisture and gas. Types of packaging material for storing seeds will 
influence percentage of germination, moisture contents and seedling growth. After 

drying seeds to the correct moisture content, it can be placed in a sealed moisture 

proof containers such as polyethylene bag and aluminium foil. Thus this will avoids 

extensive usage of dehumidification requirements. 

1.2 Justification 

Farmers tend to store their seed in ambient temperature as they did not have any 

cold room for storage and moisture content is the major factor that influences the 

quality of seed. Without proper storage conditions, seeds tend to lose viability 
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rapidly before planting season. Based on previous studies, the ambient temperature 

and relative humidity of ambient condition are higher in the afternoon and evening 

compared to the morning reading with the average of temperature 29.5°C and the 

relative humidity of 80.5% will affect the germination percentage of seed to be low 

after five months storage. 

Sometimes, the harvested seed do not properly dried up to the safe moisture 

content for storage purposes thus it leads to low yield production for that particular 
farmers. Environment factors in influencing the life span of seeds are relative 
humidity, temperature and initial seed moisture content. Seeds stored at higher 

moisture content of 12% using jute bag showed deterioration with an increase in 

conductivity throughout the storage period. Under ambient air, seeds will be more 

susceptible to deterioration in germination and vigor those nearer the center of the 

stack, where temperature is higher and more easily maintained. Thus, safe seed 

moisture content should be maintained by using proper packaging material in storing 

seeds. 

In the other hand, Department of Agriculture only used polypropylene as 

seed packaging materials in low temperature (5 - 10°C) with the relative humidity 

less than 60% and under this condition, seed vigor can last for approximately 2 

years. Thus, the seed storage for extended longevity of paddy seed comes out with 
the combination of packaging materials and improvement of polypropylene lined 

with all the treatment studied hopefully can improve the seed viability and vigor in a 
longer period especially in an ambient condition. This study will be carried out in 

order to identify if any of the packaging has the potential to maintain the seed 

viability under ambient storage condition. 

Basically, this research will give some information of different packaging 

material that can be used with safe seed moisture content for paddy seed as 

reference of future research regarding to the efficiency of paddy seed storage. Apart 

from that, the data collected from this research can be used to determine availability 

of possible useful packaging material for better paddy seed storage. Even though 

the production of paddy seems to be potentially increase and sufficient for food 
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supply, but farmers need to consider the number of population that keep increase by 

time. Thus, it is very important for the farmers to keep the productivity of paddy 
maintained in order to fulfill the demand of food. 

1.3 Objectives 

i. To determine the effect of different packaging materials on the viability of paddy 
seed under ambient condition 

ii. To evaluate the effects of different seed moisture content on the viability of paddy 

seed under ambient condition 

1.4 Hypothesis 

Ho: There was no significant difference in different packaging materials on the 

viability of paddy seed under ambient condition 

Ha: There was a significant difference in different packaging materials on the 

viability of paddy seed under ambient condition 

Ho: There was no significant difference in different seed moisture content on the 

viability of paddy seed under ambient condition 

Ha: There was a significant difference in different seed moisture content on the 

viability of paddy seed under ambient condition 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Taxonomy and Classification of Oryza Sativa 

Rice (Otyza saliva L. ) is a staple food for more than half of the world's population. It 
is also the most important human food crop in the world (Itani et al., 2002). O. 

sativa is indigenous to Asia (Chang et al., 1965). The taxonomy of O. sativa 

according to Department of Health and Ageing Office of the Gene Technology 

Regulator is shown below in table 2.1. 

Table 2.1 
Kingdom 
Phylum 
Class 
Order 
Family 
Genus 
Species 

Plantae 
Magnoliophyta 
Liliopsida 
Poales 
Graminae 
Oryza 
Sativa 

Source: Department of Health and Ageing Office of the Gene Technology Regulator, 
2005 

2.2 Paddy variety TR-8 

The rice consists of many varieties botanically and more than 4000 varieties have 

been identified. The variety studied in this project is variety TR8. This new paddy 

strain TR8 or Seri Aman is a high yield variety which was developed by the 

Agricultural Department. 

The taxonomy of Oryza sativa L. 



This variety comes out from the hard work of Tuaran Agriculture Research Center 

that has been very keen to produce a high quality paddy variety. This variety is 

resistant to the Rice Tungro Bacillium Virus (RTBV). It can produce up to five to 

seven tones of paddy per hectare per season. This variety is known for its high 

quality grain and also potential to be commercialized. Through this new agricultural 
technology farmers in Sabah can produce more than 10 tones paddy per hectare per 
season. The new strain will help to boost rice self-sufficiency that is currently at 30% 

to 42% target by the end of the 9' Malaysia Plan, (Liusin, 2009). The detail and 

characteristics of paddy seed variety TR8 can be found in Table 3 in Appendix A. 

2.3 Paddy seed 

2.3.1 Paddy Seed Structure and Morphology 

U 

'ýQT mv 

Figure 2.1 The structure of rice grain 
Source: IRRI, 2009 

Seed is known as fertilized ovule consisting of intact embryo, stored food and seed 
coat which is viable and has got a capacity to germinate (Panda, 2010). It is the 

combination of mature male and female gametes coming from the stamen and pistil 
of the flower, respectively in a process known as fertilization, or syngamy (Desai, 

2004). A rice grain or a paddy seed consists of a husk as the outer part and the 
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edible rice grain on the inside part. The husk consists of palea, lemmas, and rachilla 
as shown in figure 2.1. The brown rice consists of pericarp, tegmen, aleurone layer, 

endosperm and embryo. For the rice seed to be used to grow a new rice crops, the 
husk is retained and the whole seed is planted. Rice plants develop clusters of small 
wind-pollinated 'flowers' at the top of the plant called panicles. Once they are 

pollinated, the flowers develop rice grains. Although they are perennial in which 

continue to grow from one season to the next, rice plants are treated as annuals, 

new seeds are usually planted each season for better yields. 

2.3.2 Paddy Seedlings Morphology 

Figure 2.2 Parts of a germinating seedling 

Source Hardke, 2013 

According to ISTA (2007), after an embryo has gone through the process of 
germination and the seed coat has break, it is called as a seedling which will be 

consisting of three different parts which are: 

1. A root system which grows down into the soil 

The main function of the root system is to grow down into the soil where it will 
helps in anchoring the plant into the soil, absorbs water and dissolved nutrients 
from the soil which will be conducted to the cotyledon and the terminal bud. At 
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