=103 &l S g 4wl
20 Ol 117wl — £ oyleds — Y090

908 9 (> oo polb & g1 pB I S ibige polaz i 08§ 2 S g S Sl

Selection of Improved Genotypes from M4 Mutants of Local Rice
Varieties of Tarom Mahalli, Hasani and Anbarboo
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Table 1. Analysis of variance for agronomical traits of Anbarboo, Hassani and TaromMahalli cultivars

d= > ctﬁ als JS7 sl Sldas Slas Jsb bt old Wy CL&J)‘ :J.QA; [ PERINES
ealiT Ol oS g s 2 als 4 ksu«.l.l?b"/.
df S.0.V Total ~ Number of unfilled Number of Panicle Number of Plantheight yield Days to 50%
number of grains filled grains length panicles flowering
grains
5  Replication ~ 69.08 ™ 0.18 s 59361  1.0361 1.50 1s 28.67 1 882710.6™  1.85%
2 Treatment 274877 171" 2024.93™ 59.19 ™ 27.14™ 1086.11 *"1392014.9* 336.98 **
10 Error 135.02 0.28 148.26 2.01 3.49 24.64 5693542 2.12
C.V. 10.63 19.99 11.97 4.82 15.46 5.35 10.33 2.09

.w);\,acl:.ﬂﬁ)bs‘”\,g;«{sm,#‘)l:@,(.u ns
N, * and **: non-significant, and significant at =0.05 and ¢=0.01, respectively.
s polb 5 (e g pB)l (215 Dlho 5L s lie - J g
Table 1. Comparison of means for agronomical traits of Anbarboo, Hassani and TaromMahalli cultivars

Slio 4l JSolans Sy alslin bl wbg b agsls 6y el 5 S G 3oy 3las
P 4l g 5 a5 4l g s (e sil) 4S5 Gosle) 02 (ﬁ;&ﬁ GAAl?'/.D'
(S
Cultivar Total Number of Number of  Panicle = Number of Plant height Yield (kg/ha)  Days to
number of  unfilled filled grains length (cm) panicles (cm) 50%

grains grains flowering

Anbarboo  128.7° 10.8* 117.9* 329° 14.2° 157.1° 7530.6° 108.2*
Hassani ~ 86.2° 45° 81.8° 28.5° 9.9° 1324°  6751° 95.97°

TaromMahalli 112.7° 7.2% 105.6*  26.8° 122%  1541°  7630.9°  94.58°
b e s e SCls g, L0 c]a.pr):.';ﬁJ}f Sl O st ,a slusl
* In each column, means that share a similar letter are not statistically different
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Table 1. Comparison of means for agronomical traits of Anbarboo,Hassaniand TaromMahalli nmutants

s Sos Gls IS slaas wlsslas alsolan alp dsb ad s ol S gyl 00 By ol i gaZibse  osled
s o (A s Sy PPN (o sslo) S s Gawsila) Ny poler Y
4 >
Yield (kgha) Total Number Number Panicle ~ Number Plantheight Daysto M, mutant
number ofunfilled offilled length (cm) ofpanicles (cm) 50%
of grains  grains grains flowering
74457 © 133.6°¢ 7.0°¢ 126.6° 26.5° 13.25°¢ 143.00°¢ 88 ¢ 112 1
6992.7 140.2°¢ 438°¢ 1354° 26° 12.00° 148.00°¢ 88°¢ 113 2
8670.0° 110.2¢ 56°¢ 104.6 ¢ 27.57° 12.75 ¢ 143.25°¢ 894 115 3
9697.4 ¢ 122.0¢ 438° 117.2°¢ 25.9¢ 14.50 ¢ 131.50 ¢ 92°¢ 1120 4
6598.0° 139.8¢ 56°¢ 134.2¢ 24¢ 12.00° 133.25 ¢ 84 ¢ 122 5
77329 ¢ 96.8 ¢ 524 91.6°¢ 23¢ 14.25°¢ 141.3°¢ 84°¢ 123 6
6780.0° 138.8°¢ 2.6¢ 136.2 ¢ 27¢ 14.25°¢ 152.25°¢ 85°¢ 129 7
95442 ¢ 94.0° 48¢ 89.2°¢ 27.9¢ 15.25°¢ 163 ¢ 88 ¢ 1218 8
8680.0° 105.0¢ 3.8°¢ 101.2° 26.1°¢ 13.75°¢ 150.75 ¢ 84° 1315 9
8678.5¢ 111.6° 49°¢ 107.0 ¢ 26.6° 13.25°¢ 139.75 ¢ 98¢ 1316 10
9561.5°¢ 121.6¢ 188°% 102.8 ¢ 25.8¢ 19.25° 1385°¢ 89 d 1320 11
7630.9 112.7 7.2 105.6 26.8 12.2 154.1 94.58 CT"
5395.7 ¢ 83°¢ 40° 79.0°¢ 26.6° 8.5¢ 123.5° 84 °¢ 211 12
5050.3° 110.8°¢ 44° 106.4 ¢ 26.2° 95°¢ 143.25°¢ 84° 212 13
5348.7° 115°¢ 4.0° 111.0° 29.8° 85°¢ 126.0° 84° 217 14
58462 °¢ 108.4°¢ 847 100.0 ¢ 31.2° 10.5° 115.0¢ 84° 2210 15
5369.6 ¢ 104 ¢ 58°¢ 98.2°¢ 29.4¢ 10.75 ¢ 130.5°¢ 84° 2211 16
7230.2¢ 103.4° 76 95.8°¢ 27.0° 10.0° 124.25° 84° 2212 17
7781.9¢ 106.4° 154° 91.0°¢ 29.0° 123° 131.7°¢ 88° 231 18
3840.0¢ 86.2°¢ 14.2° 72.0° 26.5° 10.5° 99.75 ¢ 81°¢ 2311 19
7353.5¢ 97°¢ 6.2° 90.8° 30.7° 10.0° 128.0° 81°¢ 2313 20
6040.0°¢ 93.8¢ 52°¢ 88.6° 28.0° 83° 151.5° 84° 2318 21
6751.0 86.2 4.5 81.8 28.5 9.9 1324 95.97 CH
6199.7 ¢ 1342° 124° 121.8°¢ 27.8¢ 125° 117.5°¢ 84°¢ 321 22
9660.7 © 103.4° 8.8°¢ 94.6°¢ 29.2¢ 15.0° 113.25°¢ 1024 327 23
5934.7 ¢ 107.6° 98¢ 97.8°¢ 26.8¢ 12.0° 131° 84 °¢ 328 24
5231.7 ¢ 714¢ 38°¢ 67.64 24.8° 12.75°¢ 137¢ 84° 3210 25
8437.0 ¢ 932°¢ 114 822° 24.5° 12.25°¢ 136¢ 99°¢ 3218 26
8687.4°¢ 114°¢ 17472 96.6 ¢ 28.0¢ 12.25° 120.5°¢ 99¢ 3219 27
73779 ¢ 99.2°¢ 5.8°¢ 934° 25.6° 13.5°¢ 147.2° 84 ¢ 3221 28
8891.4°¢ 106° 10°¢ 96.0°¢ 26.8¢ 13.5° 136¢ 101° 3226 29
8609.3 ¢ 105.2° 11.8°¢ 934°¢ 312°¢ 10.0° 106.25 ¢ 100° 3228 30
7530.6 128.7 10.8 117.9 32.9 14.2 157.1 108.2 CA
2567.9 39.54 1.81 41.44 4.82 6.36 16.89 4.95 LSD5%
3652.6 56.24 2.57 58.94 6.85 9.05 24.02 7.05 LSD1%

e GBI pa YT (Glaciny sy (i S g0 VYT (Sl sy csdoma o)l (SaiUse V1Y) Sl s, %
* Rows 1-11: Tarom mahalli mutants, rows 12-2 1: Hasani mutants, 22-30 Anbarboo mutants
dals )l zio—a Jo cls.ﬂ)z dals 3 zis b ) ch.w‘)} Ll xS —e o Cja‘u): Qb 1 S —diab g e Aala b alie —C s
siyee li— CA ¢ o Aals —CH ¢ Jos plla Aala— CT (LSD) ,ls sne oDt JBli 39, L 7N CJM )

** ¢: Same as counterpart check, d: less than counterpart check (0=0.05), e= less than counterpart check (0=0.01), b=higher than
counterpart check (¢=0.05), a= higher than counterpart check (a=0.01)
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Fig. 1: Cluster diagram for 29 Anbarboo M4 mutants based on 8
agronomical traits (CA is Anbarboo as check)
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Fig. 2: Cluster diagram for 38 Hasani M4 mutants based on
8 agronomical traits (CH is Hasani as check)
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CASE 0 5 10 15 20 25
Label Num +--——-———-—-——- Fo——— fm———————— e e +
132 46—

134 48

112 26

131 63

114 4 ,
116 6 !
119 9 .
111 12 ﬂ '
111 11 .
124 30 !
133 47 I ;
131 54 !
132 65 ,
139 53— !
131 58 '
136 50 !
137 51 1
131 55 !
131 56 ~— )
121 41— !
131 61 ﬂ— \
112 25 !
111 10 1
111 19 !
132 66 1
112 21 '
121 42 1
118 g !
128 34 1
CT 67 :
117 7 1
131 57 '
121 39 1
111 16— !
121 43 1
111 17 :l_| '
131 59 '
112 22 '
123 29 ]
111 13 '
131 62 1
121 27— '
126 32— '
112 20 — '
131 60 '
121 38 | '
121 44 ] :
115 5 )
121 37 !
111 18 .
111 14 !
111 15 ,
122 28 '
131 5 :
113 3 !
129 35 '
112 2 !
138 52 37 .
135 49 ! |
125 31— .
121 I '
127 33 '
121 40 !
111 1 '
112 24 '
112 23 —_—
132 64 '
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Fig. 3: Cluster diagram for 66 Tarom Mahalli M4 mutants based on
8 agronomical traits (CT is Tarom Mahalli as check)
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Fallah, A., Bagher, L., Nabipour, A., Selection of Improved Genotypes from M4 Mutants of Local Rice
Varieties of Tarom Mahalli, Hasani and Anbarboo
Applied Research in Field Crops Vol 29, No. 4, 2016 1-3: 1-12(in Persian)

Introduction: Diversity and selection are the two fundamental components of
every plant breeding program and the success of any such projects hinges on the
existence of ample trait diversity and clear objectives (Kiani and Nematzadeh,
2013). Mutation can play a pivotal role in plant breeding and evolution by cre-
ating more genetic diversity (Esfahani and Fotokian, 2003). Ionizing radiations
such as gamma rays with mutagenic effects are able to generate more varied plant
gene pool. Therefore, they can be used as complementary tools for plant breed-
ing processes (Bagheri ef al., 2014). Development of improved rice varieties for
paddy fields relies on the assessment of genetic resources and the selection of the
superior plant material (Kiani and Nematzadeh, 2013). One of the best methods
for improving high quality but low yielding local rice varieties, which are highly
appreciated by customers, would be mutation breeding, as it changes only rather
small parts of genome and there are high chances that the good quality of these
varieties would remain intact (Majad et al., 2003). Gamma irradiation has been
reported to be highly successful in rice breeding (Wani and Anis, 2008). The aim of
this study was to use mutation breeding for yield and stand structure improvement
in local rice varieties without any decline in their quality through the selection of
the superior rice lines from the fourth generation mutant and yield comparison of
the mutants with their parental counterparts on field experiments.
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Material and methods: To obtain suitable lines for paddy fields, the seeds of
local rice varieties of Tarom Mabhalli, Hasani and Anbarboo were first subjected
to gamma rays at dose rates of 100, 200, 250, 300 and 350 Gary using gammacell
irradiator at the Karaj Nuclear Research Center in the year 2010. The irradiation
doses were determined as the appropriate quantities following the seed germina-
tion tests and the measurement of seedling growth attributes and the survival rate
of the seeds. The line selection of the varieties in the second generation mutants
(M2) was done on the basis of maturity earliness, panicle morphology, plant height,
grain yield per hill, and their relative tolerance to pests and diseases. The seeds de-
rived from the selected M3 mutants consisted of Tarom Mabhalli (66 genotypres),
Hassani (38 genotypes) and Anbaroo (29 genotypes) which were sown along with
their parental counterparts at the nursery bed of the Rice Research Institute of Ma-
zandaran (Amol), Iran in 2014. The seedlings were tended in the nursery for one
month. Then, they were transplanted into paddy field trials. The experiment was
laid out in an augmented design with 6 blocks. The parental counterparts as check
treatment were randomly assigned to the blocks. Each M, mutant occurred only
once per block. Measurements were made on days to 50% flowering, plant height,
number of panicles per hill, yield and yield components. Analysis of variance for
check treatments was performed based on completely randomized block design
model using SAS statistical software. The mean comparison was done by LSD
(Least Significant Difference) test. To compare the means obtained from mutant
lines, the standard deviation was computed using the formula Sd=VMSE(2¢c+1)/c,
where MSE represents the average squared error for the check varieties for the
each measured trait and C represents the number of check treatments. To clas-
sify the M, mutants derived from their respective parental varieties (the check
treatments), cluster analysis was conducted on the basis of the measured traits by
Ward's method using SPSS (ver.16) software.

Results &Discussion: Results showed that mutation produced significant ge-
netic diversity in the mutants for all of the studied traits. Cluster analysis divided
the mutants from Tarom Mahalli, Hasani and Anbarboo varieties into 5, 3 and 4
groups, respectively. On average, the mutants were earlier than their respective
parents and had a shorter plant height. Although most of the mutants had a yield
similar to their parents, the selected mutants had yields 10 to 27% higher than their
respective check. The improvement in yield was attributed to the higher number
of grains per panicle. Based on the results, eight lines with high yield, and 12 lines
with same yield as checks but with early maturity and short plant stature were se-
lected. Wani and Anis (2008) reported that improvements in morphological traits
such as number of grains per pod and number of pods were the main reasons for
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the higher performance of three gamma-induced pea mutant lines. Esfahani and
Fotokian (2003) found a rice mutant line from Domsiah local variety which was
15 days earlier than the original variety. Zenalinajad ef al. (2003), using cluster
analysis based on morphological traits, divided their 100 rice genotypes into four
groups.

Conclusion: Days to 50% flowering of Hasani and Tarom mahali were 95 days,
while in Anbarboo variety it was 108 days. The yield of Hasani variety was lower
than the other varieties. The range of plant height in the mutants was between
100-135 cm. Only one mutant of Anbarboo had163 grains per panicle, which was
significantly higher than the other Anbarboo mutants. The genetic gain of yield in
mutants was between 11 to 17 percent over Anbarboo check. 20 Mutant lines were
selected based on higher yield than checks and shorter growth duration, and most
of them were from groups 3 and 4. They had lower height and more filled grains
per panicles than the check varieties.

Key word: Yield components, Cluster analysis, Gamma ray, Induced mutation,
Rice mutant, 50% Flowering
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