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Abstract. Local rice genotvpe generally has colour. Havour and scent more preferred by
consumers. vel unfortunately 1t has long-lived planting period and low production. Therefore.
the plant breeding practices in nice needs o be implemented for better nce vanclies w hich are
superior in terms of both quality and quanuty, Our findings descnbe the growth character
performance and the production of red rice mutant from M3 gencration. This study was
conducted in the Agneulture Faculty wetlands. Hasanuddin University. Makassar, by using
ANOVA test with some red rice mutant genolypes ie. 7 genotypes mutants (G1, G2. G3. G4,
G5, G6 and G7) and controls parent-plants (not the mutant). Results show thai there were
difference in growth performance and production of red rice mutant. Each parameter observed
on each genotype had different results. Mutants produced best response in tillers production were
G4 mutant with the tillers grain weight at 99.2 g. whereas by the results of the analysis of rank.
mutants showed the best overall response were found in G6 mutants,

1. Introduction

L.ocal red rice 1s more favored by the community because 1t has advantages such as having a delicious
taste of rice. containing vitamins and minerals higher than white rice, but the existence of local rice has
been rivaled by new varieties that have potential high yield [1]. Plant breeding is used to improve and
increase the genetic diversity of existing varieties to make it a superior crop in some traits both in quality
and quantity so that the breeder can do the selection according to the desired crop charactenistics.
Diversity can be enlarged by several methods, one method that can be used 1s a mutation technique
commonly known by the name of plant breeding mutations 2]

Mutation is one of the methods of plant breeding that can change the genetie crops randomly and 1s
inherited. There are two mutation methods - natural mutation and induced mutation. both mutations have
no differences. this is in aceordance with Harten's statement [ 3] which suggests that there is no difference
between the spontancous mutation and the nduced mutation because both can cause genetic variation
10 be the basis of plant selection. both natural selection (evolution) and artificial selection (breeding)

Mutation technigues in plant breeding programs will more quickly obtain the desired results when
compared with the conventional techmiques. Using a mutation technique. one of the properties ol a
variety can be improved without changing the other’s properties 1f a trait to be repatred is controlled by

ret('_ from this work may be used under the terms of the Creitive Commons Attribition 1.0 Ticence. Any further distribution
- of this work must maintai ibation to the auth and the title of the work. journal citation and DOL
Published under licence by 101 Publishing 1.t I




E)P Conference Series: Earth and Environmental Science

PAPER - OPEN ACCESS

The Phenotype performance of M3 red rice mutant
(Oryza sativa L)

g.-dtolmﬂde: N Kasim et al 2018 10OP Conf. Ser.: Earth Environ. Sci. 157 012047

View the giticle onbine for updates and enhancements

ioP ebooks”

Related content

R

fin

bl.ﬂl’:ﬂa’ i IgUCE
aR sﬁm. WNuraida, NW S
Sutiartini of al

. - e ¢ St e o
uplangd rice (Orvzn sabva | ) lities derved
rom s hraading for §

- Ubtigation of wagiowale: gn seed
gaumitglion and phyvisgogical paramelsrs
Qlree (Onga saliva i)

VHuyandCBiwal

- Barformance of Mentik Wangl tiss (O

NI

Salya. L' M2 ganeraion fom gumer

1810y

Iacsatnon
A Yunus, Parjanto, Nandarnyah at al

Start exploring the collection - download the first chapter of

every title for free.

content was downloaded from IP address 103,195,142 88 on 08/07/2018 al 07 36




IC-FSSAT

IOP Publishing

IOP Conf. Serics: Earth and Environmental Science 157 (2018) 012047 doiz10.1088/1755-1315/157/1/01 2047

Table 4. Results of the analvsis of the number of grams (g) of red rice mutant from the thaed

generation
e. o gemotype 1 genofypel  gemotyped  gemotyped  genobype S genolype 6 genatype 7
ey (235.6) (207.4) (211.3) (245.7) (242.3) (256.0) (243.9)
genotype 2 (207.4) 283
genolype 3 211.3) 2444m -3om™
genotyped  (2457) Q0| ™ -AR 3o -4 4=
genotype 3 (2423) 07 34 0% Ao I4m
penotype 6 (256.0)  -204% -48.74* TR STEES S
gemolype 7 (2439)  KaAn -36 54+ A26* 18ns 16 123
Control (158.9)  To67°* 48 5%+ 5244 RO §=* R34ee 97.1%* 85 0%

ns= not sigmficant

B
Tuble 4 shows that. all mutants (G1, G2, G3, G4, G5. G6 and G7) have an average number of difTerent
diamond grains very significant with control Mutant Gi6 1s a genotype that has an average value of the
highest grain that 1s 256 0 grains

3.5 Werght of gran per hill
The result of observation of’ grain weight of red rice mutant of sinjai origin of third generation 1s as
follows.

Table S_Results of gram weight (@) analysis of red rice mutant from the third generation
genofype | genotype2  penotype 3 genofyped  genotypeS  penolype6  genoiype T

gemoiype (71.4) (8§7.4) (70.3) (99.3) (53.6) (642)  @7.4)
genatype 2 (87.4) 50
genatype 3 (70.3) L™ 170"
senatype 4 (99.3) JTR* g™ ok B Al
genohpe & (53.6) 17 8% 1374 16,7 1564
genofype 6 (64.2) 72 L i o 35140 06
genotype 7 (B7.4) 159 0.o0= <171 ™ 119m™ 33 2230%e
control (85.3) NEDLE 20™ 130" 139 317" -211* 2.0m

ns=not significant

Table 5 shows that. in grain weight of the G4 mutant axis. 1t is the genotype with highest weights of
gram of 993 g Mutant G4 1s very different from mutant G3. GS. and G6 but not significantly different
from mutant G2. 7. and Control

3.6. Discussion
I'he results show that irradiation treatment had an effect on the growth of red nee mutant from Sinjai in
the third generation (M3). Based on the results of statistical analysis using two middle values test. the
anova lablffffhows that all genotvpes have a very significant effect on all observation parameters
Therefore, Least Significant Difference (LSD) advanced test was carmied out to see the relation between
one genotype with other genoty pe

Changes that occur in plants can be caused as a result of the treatment. but can also be caused by
external factors or planting environment. so that the involvement of external mfluences should be
minimized as possible. so that the changes in the characters that appear are really changes that result
from the rudiation treatment given to plants.

The treatment of gamma ray rradiation on rice plants can affect the genotype ol nice crops. Changes
i plant genotypes can be seen from the measurement differences on cuch observed character observed
The wradiation carried out leads to an increase or even decrease in the observed character measured
quantitatively.

The result of plant height analysis in table 1 is Control and mutant G2 1s dif ferent genoty pe very real
with other genotipe. Mutant G2 is a mutanf§fith the shortest plant height indicating that the mutant's
height is better than that of other mutants. This is in accordance with the statement of Peng et af |7]

~
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Table | Results of analysis of Plant Height (em) of red rice mutant from Smya third generation
gemotype | gemotype2  genoQyped  genotyped  menolype S genofype 6 genotype 7

Wy (141.2) (108.4) (137.8) (138.9) (142.9) (136.9) (138.7)
genulype 1 (108.4) 328°
genoype 3 (1378) 34m 2940
genotyped  (138.9) 23m -30.5* S1om
penotype & (142.9) e L .34 50 500 a0
genohpe 6 (136.9) 43= 3 1 | 0™ 20" ou*
genotype 7 (138.7) 25" 303 “H9™ 02™ 42m 18
Control (108.4) 12 8* oo™ 204° 30 5% 34.5% 28.5° 30.3°

ns  Not sigmificant

3.2, Productinve Tillers
Results of observation of productive tillers of red nice mutants from the third generation are as
lollows

T:u; 2. Results of analysts of productive tillers of red rice mutant from the third generation
i genofype | genotype  genofype3  genofyped  gemotype$  genotypeG  genofype 7

vpe (37.6) (21.8) (16.9) (25.5) (21.2) (15.5) (20.1)
penuty pe 2 (21.8) 154
genotiped  (16.9) 20.7% 1y
genuohy pe 4 (25.5) 121" 3w -R6%*
genoty pe 8 (21.2) . 4** 6™ -l 3" 43"
genatype 6 (15.5) 221" (1 R | 4™ 0.0%* §.T"
genaty pe 7 (20.1) 17.5%4 () 1 2™ 54~ L™ -4.6*
ontrol (21.%) 15.4% [ -4.9* = -0 6™ -6.3%* -] 7

ns Not sigmlicant

a8
Table 2 shows that. mutant genotypes 2-7 (G2, (i3, G4, G35, G6 and G7) and Control have different
productive tillers with G1 mutants. Mutant G115 a genotype that has the highest avenge productive
tllers value of 37.6

3.3. Length of Pamcle
The result of observation length of panicle of red rice mutant of third generation that is as follows.

Table 3. The result of analysis length of panicle (cm) of red rice mutants from the third generation,
genotype | genotype2  genotype3  gemotyped  gemotypeS  genofyped  genofype 7

_——— (27.5) (28.0) (28.0) (27.2) (28.6) (28.9) @28.9)
genotype 2 (28.0) (4m
genotype 3 (28.0) - oo™
genotype 4 (27.2) p 0.7™ 0=
genotype 5 (28.6) s 0.7 Ho™ -1 4*
genobtype b (28.9) -1 10" -Lo™ [ B O™
genatype 7 (28.9) -1 -1 «L.O™ =L7** 0D 0,0
control (26.9) 06" 1.0™ LO™ L 3. T bt | e 200

ns- Not significant

Table 3 shows that. mutant G4 is very different from mutant G6 and G7 mutant.  The controls
differred significantly (pEZP3) from the mutants G35, G6. and G7 Mutants G6 and G7 are genoty pe that
had the average value of the highest panicle length of 28.9 ¢cm
3.4. Number of grain per panicle

The result of observation of grain of rice paddy mutant rice product of the third generation that is as
follows
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a hnkage gene or closely bound to other genes then the problem can only be solved by using mutation
techmques

The induction mutation technique 15 the most effective breeding method for the repair of one or more
undesirable properties and capable of producing mutants that have different properties from the parent
as well as having wide genetic diversity. The mutation technigue is complementary with other
technigues so that the technique can be used in conjunction with other lechniques such as hybnidization
and biotechnology [4]

Local rice is essentially long-lived and low-yielding but at present there 1s research that 1s able to
change the age of nee o be shorter. Indonesian breeders successfully transformed 180-day-old (6-
month) nee with production of 2-3 tons ha'! to be 105 davs old with 6-8 tons ha*' productivity such as
red rice varieties Ach Sibundong. a local varieties of North Sumatra released by Indonesian Center for
Rice Research in 2006 5],

The study of Shaleh in 2011 [6] produced the lirst generation of Suta seed red rice seedlings (M1)
from the parent seeds that were irradiated in PATIR-BATAN (Center for Applications of’ Radioactive
Isotopes and Technologies - National Nuclear Energy Agency). from the M1 planting conducted in the
Village Karattuang. Bantaeng sub-district. Bantaeng district oblained second generation red rice mutant
(M2). then after second generation mutant plantation (M2) conducted in Kera-kera village, Tamalanrea
sub-district. Malfi§ssar. third generation of the red rice was obtained (M3). Based on the description
above. a further research was conducted to study the growth and production performance of the third
generation of” Sinjai originated red nce genotypes [6]

2. Rescarchflethods
The rescarch was conducted in wetlands. Faculty of Agriculture. Hasanuddin University. Makassar from
May to October 2015 The matenals used were local red rice seed and red rice mutant seed (M3) from
Sinjat. sand. compost, urea fertilizer. SP-36. KCl and pesticide. The tool used in this research is hoe.
hand tractor. water pump machme. sickle. machetes. scales. buckel. container for SOWINg, Wire counter.
digital camera. hand sprayer. rafTia strap, fishing net, fishing net. moisture tester. Skates and stat ionery.
This studv used ANOVA test with several tvpes of red rice mutants. The mathematical model used
as follows:

22
I. Hypothesis HO: pl = pu2 = p3 dan H1 : pl # u2 13

2 Staustcal I Test (analysis of variances)

3 Levela=0.05

4 Areas of entism - countof I' < table of F or count of F> table of I

~ MS between Groups
~ MS Within Groups

In this study. local red nice from Smjai was used, with eight genotypes. control / parent (nol mutant),
mutant Gl mutant G2. mutant G3. mutant G4, mutant G5, mutant G6, and mutant G7
3. Result And Discussion

3.1 Plant Heigin

The results of the average measurements of the plant height of red rice mutant from Sinjar third
generation are shown in table 1. Mutant G5 is a genotype that has the highest number of plant height of
142.9 em and G2 mutant is a genotype that has the average number of the lowest (108 4 cm).

"™
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which states that the ideal rice plant height is about 90 ¢m to 100 cm. with the potential height of the
loading will decrease compared to the high crop. Although the expected height of the plant has not been
achieved yet with an increase in the height of the treated plants shows that there 1s a change in the high
phenotype of plants in rice plants.

Yoshida [8] divided the number of tillers into three categories (slightly (<17). medium (17-24) and
many (> 24), Irawan and Purbavanti also suggested that the number of tllers in each clump is generally
small. but in some cultivars Medium or large number of tillers. The statement is seen in the research that
has been done that the seeds of rice plants decreased and increased compared to control. Table 2 shows
that. mutant G 1 has more productive tillers than the other genotype of 37.6

Productive tillers 1s one component of the results that directly affect the lugh low gram yvield [1]
Increased productivity of niee crops is associated with the number of productive tllers., because the tillers
directly produce rice strands producing grain or paddy. this is seen in (74 mutants. (G2 mutants. controls.
(7 mutants. G3 mutants. and (6 mutants that have number of seedlings and but the statement 15 not
seen in the mutant G 1 and mutant G5 which has the most productive tiller but has the lowest production.
it can be seen 1n tables 2 and 5,

The length of panicle inereased after iradiation In table 3. the highest panicle length was found in
mutant G6 and mutant G7 that was 28 9 cm. while the lowest panicle length was in Control which was
269 em. According 1o Australian Govemnment [8] which states that the length of panicle can be
categorized based on the size of short panicles (<20 ¢m), medium panicles (20 em - 30 cm) and long
panicles (> 30 cm) All genotypes are categorized in moderate panicles because of their length ranging
from 20 em - 30 ¢m In Table 3 1t can be scen that the length of panicles that undergo a change that 1s
mutant (i5. mutant Gé and Mutant G7. Changes that oceur in the three mutants s the occurrence of
panicle length increase and very different with the real control

Rased on table 4 it can be seen that the genoty pe that the highest average number of grain of probes
is the G6 mutant that is 256 and the genotvpe which has the lowest number of seeds of the panicle 15
158 9. This indicates that the average number of gram probes increases in cach mutant so that the
yrradiation treatment has an effect on the number of seeds because it s not the same as the parent.

The weights of the grains of the grans show how much grain 15 produced i one clump. Based on
the mean of grain weight of cultivars. there 1s an increase and decrease of grain weight n gamma ray
irrachiation treatment. Based on LS test in table 5 1t can be seen that G4 mutant has the nghest mean
of grain weight of 99.2 g with an average of 25 5 panicles. whereas mutant G5 has the lowest mean ol
grain weights of 53.6 g with an average of 21.2 panicles. The occurrence of diversity of weeds of rice
grains shows that imadiation causes the effect of mutation on the plant so that the mutant of rice plant
of Sinjar onginated n the third generation,

The irradiation treatment causes some mutants Lo increase in diversity and it 1s expeeted that the grain
weight character of this clump can be inherited to the fourth generation mutant so that further rescarch
15 needed to know the stability of the character

Differences oceur both in growth and production due to the effects of irradiation so that in the third
generation there has been mutants that grow uniformly in each genotype. although there are still some
mutants that have not uniform g§th such as mutant G 1. mutant G3 and mutant G5 The uniformuty of
each mutant 1s evident from the height of the plant, the number of tillers. and the time of harvest.

4. Conclusion

Basg@ on the results of research that has been done. 1t can be concluded that .

e Mutants G, G2. G3, G4. G5, G6. Gi7 and control are significantly different basdon observation
parameters except on the number of book parameters indicating that there 1s a difference in the
growth and production performance of the sinjai red rice mutants in the third generation.

e The mutant that produces the best response based on the cultivar production is the (i4 mutant with
the weight of the axle of grain 99.2 g while in the rank analysis, the mutant showing the best response
15 the G6 mutant
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