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Abstract— Experiments to determine radiation dose effective for increasing wheat genetic diversity has been conducted from March
to May 2015. Wheat seeds radiation was carried out at Research Center and PATIR BATAN, South Jakarta, followed by wheat
growth screening at greenhouse of PATPKP UNAND at Alahan Panjang, Municipality of Solok, the Province of West Sumatra.
Wheat genotypes of IS-Jarissa dan GURI 6 UNAND were subjected to gamma radiation as follow: 0.1; 0.2; 0.3; 0.4; 0.5; 0.6; 0.7; 0.8;
0.9; 1.0 kGy; and 0 kGy as control treatment. The wheat seeds were then grown in a mixture of soil and cow manure (3:1) w/w in a
greenhouse. Data demonstrated that increasing the radiation doses resulted in decreasing in wheat growth. The effective doses of
gamma radiation were 0.2 and 0.3 kGy. No wheat grown observed from the treatment groups of 0.5kGy gamma radiation and higher.
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Mutation breeding may help in reaching the goal of
[. INTRODUCTION breeding program faster than that of conventional breeding.
Mutation breeding has become an appropriate option to
improve plant characters when conventional breeding does

carbohydrate, is only second to rice. Wheat consumption of 10t WOrk, or the desired traits were recessive, or improving
Indonesian people increases annually and has reached 21?2r10the_r character in an established plant variety, or
kg/person/year in 2011. This figure makes a 500% increas mproving one or two main chgracter(s) [12], [1.3.]' Mutation

within 30 the last [1]. To meet the demands for wheat flour, P'é€ding can be applied to improve a specific character

Indonesia has to import from various countries. Reference [2]Ithout changing other characters. Furthermore, it may
reported that in 2014 Indonesia imported wheat as much a reate a new character that was not belong to parental plants.

7.5 millions tons, and has placed Indonesia as the second MuFagen may be applied to speed up the process of
largest wheat importing country in the world mutation. Physical mutagen such as gamma irradiation may

Indonesia has tried various efforts to suppress the ever-be used in changing genetic constitute of p_Ian_t_ genom
increasing wheat import. Adapting wheat to the tropical towards desired character with high genetic variability [14],
Indonesian conditions and climates is of important attempt. [15]. Re_se?mh on induced mutation on ba”a”"% plan_ts
Research on adaptation and multi-locations testing of Slovak€sulted in five mutant genotypes resistant to Fusarium wilt
origin wheat genotypes resulted in fairly good wheat [16]. Reference _[17]_ reported that induced mutation
adaptation in Indonesia [3], [4], [5], [6]. However, some s_hortened harvesting time of some West Sumatran landrace
high-yielded genotypes have long life span. Therefore, there"C€:

is a need to breed new wheat variety with desired traits such hResearchf rep.orted herr]e a:rped at |mg)roy||r:jg hwheart]
as short life span, high yield, and more adaptive to tropicalC aracters focusing on wheat life span and yield throug
conditions. mutation breeding. It was expected that the wheat mutant

Plant breeding may create or broaden plant genetichad shprt I.ife span qnd high yielded. At the preli_minary stage,
variability which in turn helps the breeder to select and tr}f o_bject|_ve d‘?f _th|s rdesearch was to deterrr;]lne the most
determine desired traits. There are methods to increase plarﬁ e_CE\_ll_e Iradiation doses to Increase wheat genetic
genetic variability such as mutation technique as commonlyvarla lity.
known as mutation breeding [7], [8], [9], [10], [11].

Wheat (Triticum aestivum L.) is not originated from
Indonesia; however, wheat flour has become majorcsonir
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Il. MATERIALS AND METHODS

The research has been conducted from March to May
2015. Wheat seeds radiation was carried out at Research
Center and PATIR BATAN, South Jakarta, followed by
wheat growth screening at greenhouse of PATPKP UNAND
at Alahan Panjang, Municipality of Solok, the Province of
West Sumatra.

Wheat genotypes of IS-Jarissa dan GURI 6 UNAND were
subjected to gamma radiation as follow: 0.1; 0.2; 0.3; 0.4;
0.5; 0.6; 0.7; 0.8; 0.9; 1.0 kGy; and 0 kGy as control
treatment. The wheat seeds of 150 g and 14% moisture
content for each genotype were put into paper bag prior to
gamma-ray-irradiated with irradiat®iCo Gammacell 220.

The wheat seeds were then grown in a mixture of soil and i i )
cow manure (3:1) w/w in a greenhouse. Two hundreds seeds |1€ Screening stage aimed to determine the effect of

of each treatment group were germinated in seed beds anffradiation on the germination and growth of wheat plants.
were grown for three weeks. Data collected including At this stage, all previously irradiated seeds including the

seedling height, % of dead seeds, % of viable seeds, roofontroltreatment group were germinated and observed in
length. seed bed for 3 weeks (Figure 3). The screening stage was

carried out at the green house of PATPKP UNAND. It was
ll. RESULTS ANDDISCUSSION gxpe_cted th_at f[he effective dose of gamma ray wou!d re_sult
) in high variability of wheat mutants. This information is
The wheat seeds used for this research were parts of thgertinent in the process of selection the mutants with early
collection at PATPKP UNAND at Jorong Galagah, maturity trait in each genotype tested. Variable observed at

Kenagarian Alahan Panjang, Kecamatan Lembah Gumantisnis stage were seedling growth and the percentage of living
Kabupaten Solok. Those seeds were harvested at Septembgyants (Table 1).

2014. Wheat genotype IS-Jarissa was introduced in 2011
from Istropol Solary as, Slovak Republic.
Reference [3] reported that genotype IS-Jarissa posses TABLE
y . . . PERCENTAGE OF LIVING SEEDLINGSPLANT HEIGHT, AND ROOT LENGTH
some good traits such as high number of fillers which g yyeat(3WAP) IN RESPONSE TO VARIOUS LEVELS OF GAMMA RAY
directly increase the number and the length of panicles. As a IRRADIATION.
consequence, the number of grains increased accordingly-

Fig. 2. Irradiated wheat seeds genotype IS-Jarissa, ready to be planted

However, this genotype flowers and matures late. Another _ Dosis (Gy)

genotype tested, SO3 which also was introduced form| —GenotPe o | 100! 200! 300l 400l s0d 69

Slovak Republic has been registered and released in late 1000

2014 as wheat var. GURI 6 UNAND. This variety has some Living Seeds (%)

advantages such as adaptive to the medium-high elevationgurisunann| 1000| 981| 704 35 206 00 Q0

of > 600 m above sea level, resistant to leaf blast ) ]

(Helminthosporium sativum), and yield potential for 5.3 IS-Jarissa 1009 78f 498 136 Pl ol 00

tones/ha. Despite its superior traits, var. GURI 6 UNAND High Seeds (cm)

indicated low productivity specially when grown at medium | GURIGUNAND| 360| 366| 297 222 11f ojo Q0

elevation. _ o IS-Jarissa 320 261 243 136 49 B6 |00
The weed seeds used for this research were irradiated at

PATIR BATAN, Pasar Jumat, South Jakarta. Seeds of eac Root Length (cm)

genotypes, 150 g, was put into plastic bag prior to irradiated GURIGUNAND | 79 70| 49| 43 24 00 0p

with gamma rays at the following doses: 100; 200; 300; 400;| |s-Jarissa 64 64 78 58 41 31 D0

500; 600; 700; 800; 900; and 1000 Gray using irradiator
®Co Gammacell 220 (Figure 1). The seeds’ moisture content

was +14% and the iradiated seeds were presented at Figure 2. Table 1 clearly demonstrates that both GURI 6 UNAND
and IS-Jarissa ceased to germinate when irradiated with
gamma ray at 500 and 600 gray, respectively. Higher dose
resulted in zero germination in both genotypes. Figure 4
supports the germination data of the wheat growth following
gamma ray irradiation. The higher the dose the severe the
wheat growth.

Fig. 1. Irradiatof°Co Gammacell 220 at PATIR BATAN
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Fig. 3. Percentage of germination (above), plant height (middle), and root
length (below) of wheat genotypes GURI 6 UNAND and IS-Jarissa in (8]
response to various level of gamma ray irradiation ]

[10]
[11]
= 200'Gray” : _-'iUDiGray : 500 Gray
- [12]
Fig. 4. Wheat young plants at 3 WAP (Week After Planting) in response to
various level of gamma ray irradiation (0 Gray; 0,1 kGy; 0,2 kGy; 0,3 kGy; (23]
0,4 kGy, and 0,50 kGy).
[14]
IV. CONCLUSIONS
Data of this research concluded that the higher the dose oftdl

gamma ray irradiation the lower the growth rate of the wheat
tested. The effective doses of gamma radiation were 0.2 anghe]
0.3 kGy. No wheat grown observed from the treatment
groups of 0.5kGy gamma radiation and higher.
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