11

(safflower) Carthamus tinctorius

(Purseglove, 1974)
(Chavan, 1961 )
0.7 6.25
( , , 2531)
12
Carthamus L
Compositae (Helianthus annuus),
(Chrysanthemum cinerariifolium), (Guizotia abyssinica)

(Lactuca sativa) (Cobley, 1976) (Chavan, 1961 ;

Purseglove, 1974)

(annual)
05-15 (rosette)
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15-20

200-300

20-30

1-5

(florets)

. 2531)

3-15

capitula

30-90

11

(Purseglove, 1974)

120-160 (
50-60

( , 2519)
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11 (Carthamus tinctorius Ly () . () capitulum,
() . () Purseglove (1974)

() Chavan (1961)
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#!
(spininess) (oil content) (dye content)
2 (Chavan, 1961)
(Purseglove,
1974) 2527
Munijira ICRISAT (The International

Crops Research Institute for the Semi-Arid Tropic)

30-32% (
, 2531)
3-5 50-70
30-40 1.5-2
8,000-10,000
(
2531) 125-250
400-500 ( , 2519)

(Puccinia carthami)
@clerotinia sclerotiorum)

(Cercospora carthami) Alternaria carthami)

Acanthiophilus
helianthi) @Dactynotus carthami)

(Perigea



8 m il< b ity

* 13 ®
capensis, Heliothis armigera) (Laphygma exigua) (Chavan, 1961 ;
Purseglove, 1974)

15
2 carthamin
safflower yellow (Chavan, 1961)
( : , . 2529)
(
. 2529)
(Janick et al., 1974)
30%
40% (saturated fatty acid)
9% 90% (
, 2531)
(Salunkhe €t .,
1992)
leic acid) 70% 11

(unsaturated fatty acid)

12 (

, 2531)
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(016:0)
(C18:0)
(018:1)
(C18:2)
1.2

, 2534)

(%)

6.61
2.32
12.97

78.10

(%)

72
63
55
52

a4

(2531)

(2531)
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(hull content)
(Knowles, 1975)
(conventional breeding) pure lines
(generation)
(Chavan, 1961)
(Fuller, Kohler and Applewhite, 1966 ; Knowles, 1969)
Puccinia carthami, Phytophthora

drechsleri Fusarium oxysporum f.sp. carthami

(Knowles, 1975)

(Chavan, 1961)

(Sharp, 1985)
(somaclonal and gametoclonal variation),
(protoplast fusion) (cloning)

(James, 1985)

( , 2536)



N
George
Rao (1982) (expiants)
(cotyledon) (hypocotyl) MS (Murashige and
Skoog’ medium) BA (Ng-benzyladenine) 0.5
NAA (Naphthalene acetic acid) 0.5
(callus) (shoot regeneration)
Anupan Kongbangkerd (1995)
2
MS NAA BA
0.5 2.0%
2 16
MS
Mandai, Chatterji Dutta-Gupta (1995)
MS NAA 5.37-10.74 BA 2 22
(somatic embryos)
MS NAA 1.07
capitula Tejovathi
Anwar (1984) capitula ' /Vitro
capitula
capitula 90-
95% embryo
5

tocopherols (Furuya €t aI., 1987)



(Hanagata étal; 1992)
(Prasad et al; 1991)

18

(genetic variability)

(spontaneous mutation)

(Evans and Sharp, 1983)

somaclonal variation (Larkin and Scowcroft, 1981)

(Evans, Sharp and Medina-Filho, 1984)

13

(organogenesis),
(Skirvin, 1978)
14
(Lai and Lai, 1990) (genome)

(stress) (Orton, 1983)



1.3 somaclonal variation 1

somaclonal variation

alfalfa yield, disease resistance,
multifoliate leaves, plant habit, plant height
barley plant height, tillering, fertility,
haploidy introgression
carrot resistance to glyphosate
celery disease resistance, flower morphology,
leaf shape, size and form, plant height,
essential oil composition
rape seed seed color, flowering time, growth habit,
waxiness, glucosinate content
rice yield component, plant height,
heading date, salt tolerance
sorghum fertility, leaf morphology, growth habit
tobacco leaf color, plant size, vyield,

alkaloids, reducing sugars,
resistance to PSeudomonas tabac,
resistance to PEronospora tabacina

Lai and Lai (1990)
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Aven sativa

Hordeum jubatum
Nicotiana tabacum

Saccharum officinarim
Triticum aestivum

Solanum tuberosum

1 Lai and Lai (1990)

(mutagens)

(International

[ alkylating agents

(phosphate group) 1

(Ethylmethanesulphonate),

(IAEA, 1977)

somaclonal variation 1

monosomies, trisomies, bivalents,
multivalents, telecentrics, deletions
polyploids, aneuploids

mutation for chlorophyll deficiency,
polyploidy, chromosomal rearrangement
chromosomal mosaics

chromatid exchange, deletion
chloroplast genome

polyploidy, aneuploidy

(induced mutation)

Atomic Energy Agency [IAEA], 1977)

(Skirvin, 1978)

reactive alkyl group

alkylation

(DNA) EMS

DES (Diethyl sulphate) ENS (Ethyl nitroso urea)



19 EMS
EMS
EMS
alkylation

1-ethylguanine
EMS
)
jonization
ethylguanme

G=¢ — A=

alkylating agents

CHS0DC2b

124

1.203 25
85-86 10
8%

93 20

26 30

104 37

(hydrolysis reaction)

(ethyl group ; -C2b)
(purine bases),

(pyrimidine bases)
N7 quanine (G

alkylated guanine (IAEA 1977)
(IAEA, 1977)
(single base substitution)
guanine
[-
thymine (1) transition
1.2



/
Sugar/N e el N \

alkylated guanine cytosine

N 0

Su[‘,ar/N\k-_< 7 \5

/4
N7-2ee%
ch—< />_N\Sugar
N—H @)
"

R
I
+

alkylated guanine thymine

(2)

12 (') alkylated guanine  cytosine
(') ionized form (N-7)  thymine  IAEA(1977)

13



14

(dlepurination)

transition transversion

13
</ ~*</
C2”s c2 Hg ;
OH
<j* "
RN - W
/ N NH
dR- OH dR
13 N7 guanine
(dlepurination) (tautomeric shift)

() IABA(LOT)



3 (single or double strand break)
phosphodiester hond
1
EMS
(Brears and Lonsdale, 1990),
(Cummings, Stuthman and Green, 1978), (Williams, Miller and Klinoworth,
1992)
EMS
(chronic mutation)
(IAEA 1977)
EMS iNVWo  in vitro
EMS
(Sung, 1976)
(Osorio et al., 19%) EMS
Medrano, Mllo ~ Guerri (1986) EMS
(anther culture) (Nicatiana. tabacum)
EMS 0.005-0.01% 13
(plantlets)
(chlorophyll  content)
EMS control
Sung (1976) EMS
(Gycine mex) (Ceuous carota)
EMS

1-140 (mutant cell lines)
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cycloheximide  5-fluorouracil

Vida feba L t EMS
EMS
(gamma ray) 2-4 [ M
, , (Filippetti and Déplace, 1986)
Reisch  Bingham (1981) EMS
(Medicago sativa L) diploid
ethionine
diploid tetraploid hexaploid
aneuploid , ,
(  usiatissmmum L) EMS

(oc-linolenic
acid)

(Rowland and Bhatty, 1990)

(Heliarthus ammus L)
(saturated fatty acid) EMS

(Osorio et &l., 1995)



110

111

1111

1112

1113

1114

(somaclonal variation)

EMS

EMS

EMS

EMS

17
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