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Abstrak

Ujian kepekaan terhadap sinaran adalah perlu bagi menentukan dos optimum bagi setiap genotip
tumbuhan sebelum kajian biakbaka mutasi sebenar ke atas pelbagai tanaman dijalankan. Faktor seperti
kandungan kelembapan dan kedapatan oksigen, boleh mempengaruhi proses mutagenesis menggunakan
sinaran mengion. Pelbagai kaedah boleh digunakan untuk menentukan kesan kepekaan sinaran terhadap
bijibenih tanaman. Di antaranyan ialah 'Sandwich blotter technique' dan 'Sand bed technique'.
Kepekaan terhadap sinaran mengion adalah berbeza bagi setiap tanaman. Malah varieti daripada spesis
tumbuhan yang sama juga mempunyai kepekaan yang berbeza terhadap sinaran. Dalam kajian ini
Brachiaria decumbens didapati kurang peka kepada sinaran gama. Dos pada 800 Gy yang diberikan telah
mengurangkan peratus pertumbuhan sekitar 40 %. Keputusan awal telah mendapati dos optimum bagi
mutagenesis terletak di antara 700 hingga 900 Gy.

Abstract

Before starting experiments on induced mutation breeding of crops it is essential to carry out
radiosehsitivity test when determining the optimum doses of every plant genotype. Factors such as
moisture content and oxsigen availability could influence mutagenesis process through ionizing radiation.
Many methodologies could be used for determining the effect of radiation on seed of plants such as the
'Sandwich blotter technique' and 'Sand bed technique'. Different species have different sensitivity to
mutagenic agents. Even varieties of the same species show variations in sensitivity to irradiation.
Brachiaria decumbens was found to be less sensitive to gamma radiation. At a dose of 800 Gy, the
percentage reduction in growth was around 40%. Early result has shown that the optimum doses for
mutagenesis was between 700 to 900 Gy.

INTRODUCTION

Signal grass {Brachiaria decumbens) is a stoloniferous, high yielding grass, well adapted to the wide
range of soil in humid tropical areas. It is one of the most important improved grass species and in recent
years increasing interest has been shown on it in various tropical countries especially Brazil, Colombia,
Indonesia and Malaysia. It exhibits high productivity, tolerance of low soil fertility, drought resistance
and is relatively free from pests and diseases '. This grass has been shown to have an agronomic potential
as an excellent pasture species under local climatic condition 2. It has been extensively planted in most
livestock farms in Malaysia and by smallholding livestock farmers since it grows well even with
substandard management practices.

Induced mutation in crop plants increase genetic variability. Hence, appropriate methods of mutation
induction are of high relevance to meet this requirement efficiently. Efficiency is defined as the frequency
of desirable mutation in relation to nondesirable biological alteration 3. Many mutagenesis studies have
been undertaken on several pasture grass. Gamma radiation was found to have a significant effect on the
first generation of Sudan grass 4. They discovered a variation in Rhode grass as the level of gamma
radiation increased. Gamma radiation treatment on Sudan grass showed some changes in stem, leaf,
reproductive organ morphology, plant height and habit. Many of the changes favorably affected the green
matter yield and other economical traits 5.
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Abstract

Before starting experiments on induced mutation breeding of crops it is essential to
carry out radiosensitivity test when determining the optimum doses of every plant
genotype. Factors such as moisture content and oxsigen availability could influence
mutagenesis process through ionizing radiation. Many methodologies could be used for
determining the effect of radiation on seed of plants such as the 'Sandwich blotter
technique' and 'Sand bed technique'. Different species have different sensitivity to
mutagenic agents. Even varieties of the same species show variations in sensitivity to
irradiation. Brachiaria decumbens was found to be less sensitive to gamma radiation.
At a dose of 800 Gy, the percentage reduction in growth was around 40%. Early result
has shown that the optimum doses for mutagenesis was between 700 to 900 Gy.

INTRODUCTION

Signal grass (Brachiaria decumbens) is a stoloniferous, high yielding grass, well
adapted to the wide range of soil in humid tropical areas. It is one of the most important
improved grass species and in recent years increasing interest has been shown on it in
various tropical countries especially Brazil, Colombia, Indonesia and Malaysia. It
exhibits high productivity, tolerance of low soil fertility, drought resistance and is
relatively free from pests and diseases '. This grass has been shown to have an
agronomic potential as an excellent pasture species under local climatic condition 2. It
has been extensively planted in most livestock farms in Malaysia and by smallholding
livestock farmers since it grows well even with substandard management practices.



The usefulness of any mutagen in plant breeding depends not only on mutagenic effectiveness, the
relation of mutation frequency to dose, but on mutagenic efficiency, the production of desirable changes
free from association with undesirable changes. Increase efficiency may be expressed by : (i) as higher
ratios of mutations to chromosome aberrations or to lethality and/or sterility when desirable mutations are
sought, or (ii) as higher ratios of chromosome aberrations to other parameters in case such aberrations are
to be used in plant breeding6.

It is essential to predict dose effects on the plant species in induced mutation breeding program. The
normal procedure is to determine optimal doses in each plant genotype before conducting actual
experiments, either in the laboratory or in the field. Difference species have different sensitivity to
mutagenic agents. Therefore radio-sensitivity study is a prerequisite in every mutation-breeding of crop
plants. Plant parts such as seeds, scions, cuttings and callus can be used as starting material for inducing
mutation. They can be exposed to chemical or physical mutagens with a range of concentration or
intensity of doses. The optimal doses shall be obtained by evaluating the reduction of growth due to
mutagenic effects. The aim of this paper is to discuss effect of gamma irradiation on growth habits of
Brachiaria decumbens in order to determine the critical doses for mutation breeding.

MATERIALS AND MATHODS

Two thousand seven hundred selected Brachiaria decumbens seeds with 12-14% moisture content were
subjected to gamma radiation at 8 levels of doses (0, 100, 200, 300, 400, 500, 600, 700 and 800 Gy).
Every treatment consists of 100 seeds with three replicates. Seeds were germinated on the blotter paper by
using "Sandwich Blotter Technique" 3. Measurement of leaves and roots length were recorded two weeks
after germination. 20 seedlings of each replicates were measured randomly. Measurements were taken on
four consecutive days. The result was evaluated by plotting the reduction percentage of leaves and roots
length due to radiation on graph paper [Length (cm) Vs radiation (gray)]. The critical dosage will be
based on LD50 from this experiment.

RESULT AND DISCUSSION

Table 1: Analysis of variance for leaf length and root length

Source

Dose
Error
Total

df

8
531
539

Leaf length

752.92**
5.54

Mean Square
Root Length

40.49**
2.20

•Significant at P< 0.05; ** Significant at P<0.01
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Analysis of variance on leaf length and root length (Table 1) showed highly significant different between
the dose rate applied. The differences observed have shown the effect of gamma radiation on the growth
of the plant. The higher the dose the higher growth reduction obtained (Figure 1). Nevertheless, the
percentage growth reduction at lower dose such as 100 Gy was lower than control. This phenomenon was
observed in many plants where seeds were used as treated material. The phenomenon could be dormancy
breakage. It is known that certain dose rate of gamma radiation may exhibit growth and therefore the
growth reduction of Brachiaria decumbens at dose 100 Gy in this experiment is less than the control.

The important result obtained through this experiment was the sensitivity of this pasture plant against
gamma irradiation. This plant was found to be less sensitive to gamma radiation. The percentage of
growth reduction was not below 60% despite the highest dose rate of 800 Gy was given onto the seed.
This result is essential to know in order to determine the lethal dose (LD50) for Brachiaria decumbens.
Consequently, the critical doses for Brachiaria decumbens could not be determined exactly which ranges
of doses are suitable for mutation breeding of this plant. Generally, for mutagenesis either with physical
or chemical mutagens, the dose/concentration that reduces the growth after treatment to 50% of the
control (LD50) is considered suitable for the main experiment 7. The doses should be about 20% higher
and about 20% lower from that found by laboratory tests to be the midpoint of the estimated desirable
dose range. Therefore, the critical doses of Brachiaria decumbens may be between 700 Gy to 900 Gy.
The selected critical doses may give high frequency of mutation with low somatic injury and can perform
better in actual experiment or in the field.



CONCLUSIONS

Signal grass (Brachiaria decumbens) was found to be less sensitive to gamma radiation as compared to
rice (LD50 = 500 Gy). At a dose of 800 Gy, the percentage reduction in growth was around 40%. Early
result has shown that the optimum doses for mutagenesis was between 700 to 900 Gy Since a high dose
at 800 Gy could not reach the LD (lethal dose with 50% of growth reduction), further studies need to be
conducted in order to determine the exact optimum dose for this plant.
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