A A 4
INTHUHNUD

v do

msdSulgaiugieles]Svmnulviioeiubedy

Q

U U

[ d :’ =
uazaﬂmwuﬂm HaN iﬂﬁl JaHnNNN

IMPROVEMENT OF SPINELESS SAFFLOWER BY GAMMA RAYS

FOR EARLINESS AND HIGH OIL CONTENT

APV

(4

e
o=
)Y

HNA

U

A A v a (Y 4
HUNAINTIAEY HU1INYIAUDHAIATIAANT

N.f1. 2549



v a a d
dl‘]Jﬁ‘iJ‘JE)\‘I’:]‘I’lﬂ'l‘l«!‘i/\l‘l!ﬁ

Taumaingds urdINeNaenunsaIans

a @ a 4
AMNFAATUNIUUNA (IDHATAITNT)

Sqyan

wy'l3un wy'l5in

GALR MAIV

Y
o Jdo o

A y v . 2 A 7 2
5oe  mydsulgaiugades I3vunuldtognuinerdu uaznlesidudiniugs

a

Tassadunuan

Improvement of Spineless Safflower by Gamma Rays for Earliness

and High Oil Content
U [ =)
WINGIY UNANOYYD AY
ya <
lanarsanivreulag
szsuUnssuMs
4 o 1
( FOIMEANTID150 1AW W 1in), D Agr.
AIIUMS
4 oA a J
( JOUMAAT191300381 NAtozadag, M.S.
AIIUMS
rd a 4 4 o
( MEANTINT0UTZAYT WIANDIAT, M.,
FIHINMAIN
o a" =R
( 5OIFANTINTOTIAgEA N1IAL, Ph.D.

%4

A A [y a [y do
HNAINEQYY N‘ViTJﬂﬂ]ﬁﬂ!ﬂ‘l&lﬂiﬁ1ﬁ'ﬂiﬁﬂ‘§ﬂﬁ!!éjﬂ

A v
( TOIFMITNTI158 TUY D1IANNTY, M.A.

a A v

AUUAVUNAINIAY

v A
IUN DU N.fl.




a a J
INPIUNUD
A
L1393

Y o Jdo 3 { qu/ I3 4 g} %
msiSulgaiugides 1ivuIdliongnuinerdu wazulesidudiniuga

E]

Taesadunuun

Improvement of Spineless Safflower by Gamma Rays for Earliness

and High Oil Content

Tag

=)

UNAIBYYA ABW

LU
o a A @ a @ o
UUNAINGIY UH1INUIQUNHATAITAT
4 4 ] a a Y a J
Lﬁaﬂ31uanyimggwaﬂimmwawﬁnmﬁmnmummm (INHAINANT)

N.7. 2549

ISBN 974-16-2800-5



v =

o v 2o v Yt s 4 o
oy avan 2549:  msdsulgeiugiides 13vunuldtieginunerdu was

g9 Q Q
Y

J 3 d o v A a a o a J
Lﬂ@iwuﬁumuqq Taaseaunun  USuanInemaasuiidusag (tPYATAITANT)

g9

A 1 a = [l A (=R 4
i 13 madniiylsu Ysesmnssumsnlsnu: sesnansngd
o 1 Y
NAU 1Y ey, D.Agr. 78 ¥l

ISBN 974-16-2800-5

o 4

mslfulgeiuiades Tasl¥sedunuuezdunuimeaniialunmswanniug

£l a

o Y a @ Ay Y dy Y a o
ﬂ?ﬂﬂﬂiﬁﬂﬂﬁﬂﬁ@]q\i uazaﬂumzmqmymﬂmmmsllﬂ msnaaesi lslsuused 300, 450
J o v Jdo 4 [ 4 [ 4
uag 600 1038 nuaeiugaes 1w 5 aewus vazaeRugivuiy 2 aewug 18
Y 1 { 1 { v
asnvdevanuzmsnatelulszainsiun 2 6 Uszng wun Usznnsi ldninaeiusg

a

Y a Yy A [ 9 a v Adq Y
13w 4 dszrng imamsnargvesduiinunluszaunuindos TunndSuusednly

a

1 A o J a @ o
muﬂizmﬂiwhlﬁmﬂmﬂwuﬁﬁwum 2 Uszang Lﬂﬂﬂﬁﬂﬁmﬂlﬂﬁﬁﬂ‘ﬂmzqgﬁlﬂh YN UD

D

AR 1] = A Y <l a Aa A 9 o A Y < o
“I/Iﬁﬂ’lel1‘1@ﬂﬁ"lEJ“INU‘ﬁqmﬂﬁ@ﬂﬁmuaﬂﬁﬂﬂﬂw’niﬂ‘ﬂ "lﬂaﬂﬂmzﬂﬁﬂaWﬂL“}Jﬁﬂﬂﬂmuﬁﬂ AU
A Y 3 A g; Aa g = g; Aa a 2 a a [ A=
LﬂaﬂﬂﬂMLMaﬂﬁuW]"laW?L“]JuﬁWEWIN FUINANIUTYY uazamnmwamﬂuuuum N1INAY
A A S 9 I = A = A a9y
YeanavAenNaaNLAd ITUFTNADY dvans uazaday
A Glslad

v v do A z 1 ' va
ﬂ'liﬂ@La’f]ﬂ’(?”EJ‘WLl‘QﬂWJE]EJLiSJ@\?LW]‘]JiZ“]ﬂﬂiEHVI 2 ﬂf?ﬁﬂTiﬂﬂ!ﬁ@ﬂlLUUﬂﬂﬂig’J@
9

4 @ 1 =} { = a o o [ { {

nasinsdadeniiugiesnaen tazerefiuiner nsaduiifyunwny MaeRugiud 4 9
Y

Aataen 13 unadeunanan TaglFNuUNIITNARLILLY strip test 911U 2 51 UTTneUAIY

o Jdo o o o o w o J
meiugades 1fvumnazdideelivuin $1uau 33 uaz 10 Aewus mud ey aewus
o Y v Jdq Y a . 2 =) ~ o a [ 1
ﬂ19\]i’]ﬂhlﬁﬁu11l 4 TRYNUY 1ﬁWﬁNa@]ﬁﬂﬂ31WHﬁLﬂﬁﬂULV]ﬂﬂ WU‘HW11!1/16\1(195 ﬂiaﬂ'ill@]ﬂllﬁ)
18u mwnfug M401s, M4002, M4018 uaz M4070 Timan@aiiiiy 310,253, 203 az 203
ﬂjﬁﬂiﬂ@]@lli AUAAY ﬁ?ﬂwuﬁﬂnﬁﬁﬂ\iﬂﬂﬂﬂﬂﬂﬁuuﬁ E]'lf]lﬂ'ﬂlﬂfJ'JLfI"Jﬂ'J'I‘WH‘ﬁHJiEJUL‘WﬂU
'J41A M400S, M4013, M4048 1az M4028 Ti51900nA0NTEHI1 24 - 34 Funazogiuife)

@ [ 4 { o 1 oy o <] R
122 — 124 S0 eeWuinatoinaden 13auuinagiiiimiin 1,000 tnaageniiiug
=} = a L4 I 3 4 09/ % o Ji1 A o A 1
wWeuiney ﬂ']ﬁ')l,ﬂﬁ']81’?Lﬂ@ﬁ!“ﬁu@u’]ﬂum@ﬂﬁWﬂwuﬁ?uﬂ 4 19 AINUFTUAITSHIN 16.83 —
3 o o @ "o dq 9 (a J S A
26.76 iosiyua YN UT M4020 L‘Vl"qu'VIGlflfi‘]Jﬁll']ﬂlu13Ju1ﬂﬁLﬂleﬂUWﬂ§L‘]JﬁfJ‘]JWIfJ‘]J
/S o v o ¢ ' 4d e v o o w <
(26.30 Wlos1HUAN) RELTGEI EE vaosiyuatinuun UK 1,000 WA HAZAINHU
9

gﬂaaﬂwmmﬂmnﬂuau muu miﬂmaaﬂawwuﬁmvJaaﬂmﬂmmmﬁﬁum 21219
ANy ﬂif;‘f’e’)ﬁuLﬂmﬂmMﬂTiﬂmaﬂﬂ‘VlN’é)valﬂ

A A an A A
GRIGGE R aWﬂﬂJ@‘Bﬂﬂﬁ%ﬁWUﬂﬁiNﬂ'ﬁ



Anchulee Kotcha 2006: Improvement of Spineless Safflower by Gamma Rays for
Earliness and High Oil Content. Master of Science (Agriculture), Major Field:
Agronomy, Department of Agronomy. Thesis Advisor: Associate Professor
Wasana Wongyai, D.Agr. 78 pages.

ISBN 974-16-2800-5

Improvement of safflower by gamma rays is one of the promising way to obtain the
higher yield and desirable traits. Three doses of gamma rays at 300, 450 and 600 Gy were used
to induced seeds of 5 spineless and 2 spine safflower lines. The investigation on mutant
characters of six M, populations were found that spine safflower plants occurred in four M,
populations from spineless lines. And two M, populations from spine safflower lines gave
mutant spineless plants. The mutant characters of smooth seed hull were found in all
populations. They were brown striped hull, brown hull and white hull with pappus. The flower

color was mutated from orange — red to yellow — orange, yellow and orange.

Pedigree selection was employed in M, generation and in successive generations.
Selection based on a shorter flowering period and early maturity, plant with narrow angle
branches and orange — red flower color. Selected M, lines of 33 spineless and 10 spine
safflower were tested for their yielding ability in the strip test design with 2 replications. Four
spineless safflower lines gave higher yield than the check variety, Phantong (195 kg/rai). They
gave yield at 310, 253, 203 and 203 kg/rai in M4015, M4002, M4018 and M4070 respectively.
The M, lines, M005, M4013, M4048 and M4028 had shorter flowering period and early
maturity. Its ranged 24 — 43 days for flowering period and 122 — 124 days for maturity. Most of
selected M, lines gave higher 1,000 seed weight than the check.

The selected nineteen M, lines gave oil content range 16.83 — 26.76 percent. Only one
line, M4020 gave nearly value of oil content with the check variety (26.30 percent). Oil
percentage gave negative correlation with 1,000 seed weight and seed hull thickness. The
results suggest that these two characters might be use as indirect selection for seed oil content in

safflower.
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AL GREITN szdameiug  maman  dwdnwda  dhin 1,000 wda S wou Swauwaa anwwuwlden  sza’
mn/19)  /Au (rFu) (N5W) ¥OADN/AN  /¥oaen Wumda (i) MU
1 M 4025  KUsaf 5046-7 310.20 6.40 46.00 24 23 0.34 0
2 M 4022  KUsaf 5046-16 253.70 6.90 43.00 22 20 0.29 0
3 M 4018 KUsaf 5046-12 203.07 6.60 43.00 23 20 0.27 0
4 M 4070  KUsaf 5059-4 203.07 7.20 30.50 16 17 0.30 0
5 M 4021 KUsaf 5046-6 189.74 5.50 34.50 23 19 0.24 0
6 M 4028  KUsaf 5046-2 186.55 5.90 39.00 21 20 0.36 0
7 M 4065 KUsaf 5059-10 184.41 7.20 43.50 23 17 0.27 0
8 M 4069  KUsaf 5059-4 175.89 6.30 41.50 24 20 0.31 0
9 M 4055 KUsaf 5049-17 175.35 5.20 37.00 27 17 0.26 0
10 M 4023  KUsaf 5046-7 170.56 6.00 40.00 20 19 0.37 0
11 M 4056 KUsaf 5049-10 159.90 6.60 40.50 21 18 0.26 0
12 M 4005  KUsaf 4038-12 159.36 7.50 45.50 23 19 0.23 0
13 M 4068 KUsaf 5059-10 158.30 6.60 44.00 18 20 0.45 0
14 M 4017 KUsaf 5046-16 155.63 5.95 46.00 19 22 0.34 0
15 M 4062 KUsaf 5059-5 154.57 7.40 45.50 20 21 0.28 0
16 M 4067  KUsaf 5059-1 147.64 5.80 43.50 24 19 0.24 0
17 M 4006 KUsaf 4038-3 141.24 7.40 40.50 17 16 0.27 0
18 M 4014  KUsaf 5046-10 139.64 5.00 36.50 20 22 0.31 0
19 M 4013 KUsaf 5046-7 131.65 5.50 37.00 20 18 0.33 0
20 M 4008  KUsaf 4038-9 129.51 6.00 38.50 18 20 0.35 0

IL



MI19NUINT 2 (619)

AL aoius seiaaneiug  wamdn  dhwiinwde  dwiin 1000 wAa  Swaw Swouwde anuvulden  sedu”
a9 Au (rFu) (N5W) ¥OADN/AN  /¥oaen Vumda () MU
21 M 4050  KUsaf 5049-10 129.51 7.25 39.50 20 16 0.29 0
22 M 4048 KUsaf 5049-14 128.45 6.55 32.50 18 20 0.24 0
23 M 4026  KUsaf 5046-8 127.92 5.95 33.00 22 19 0.28 0
24 M 4049 KUsaf 5049-2 127.92 7.25 40.50 19 20 0.28 0
25 M4054  KUsaf 5049-1 126.85 5.35 36.50 19 20 0.23 0
26 M 4027 KUsaf 5046-6 124.18 5.20 35.00 22 19 0.36 0
27 M 4052 KUsaf 5049-8 120.45 8.05 45.00 21 15 0.29 0
28 M 4007 KUsaf 4038-8 118.85 6.25 43.00 24 13 0.30 0
29 M 4047  KUsaf 5049-12 118.85 7.05 38.00 20 19 0.27 0
30 M4066 KUsaf 5059-11 113.52 5.00 38.50 18 20 0.30 0
31 M 4020  KUsaf 5046-18 108.73 6.00 41.00 23 15 0.24 0
32 M 4012 KUsaf 5046-2 106.60 5.50 36.00 21 17 0.3 0
33 M 4064  KUsaf 5059-10 103.93 6.20 40.00 22 19 0.26 0
34 M 4063 KUsaf 5059-4 100.73 6.95 41.00 24 18 0.33 0
35 M 4051  KUsaf 5049-6 96.47 7.05 38.00 20 16 0.22 0
36 M 4019 KUsaf 5046-8 94.87 6.40 45.00 20 15 0.29 0
37 M 4004  KUsaf 4038-9 88.47 7.10 36.50 24 13 0.51 0
38 M 4053 KUsaf 5049-4 86.34 6.00 36.00 17 12 0.28 0
39 M 4024  KUsaf 5046-3 83.68 7.25 42.50 21 14 0.32 0
40 M 4016 KUsaf 5046-16 81.51 5.80 33.00 22 16 0.38 0
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AL moug  dszdAmeius  wowan dminwda Ui L000wEe  $wou Swoumda aowvunlden  seéy”
/19 Au (h3w) (N5W) Foaon/du  /¥eABn  NUWAA (W) WU
41 M 4015 KUsaf 5046-13 78.88 4.80 31.50 17 20 0.30 0
42 M 4057 KUsaf 5049-1 61.29 8.15 40.00 18 18 0.31 0
43 M 4060 KUsaf 5058-6 54.89 6.20 37.50 17 10 0.25 0
CV (%) 39.13 7.55 3.79 29.12 16.16 4.56
LSD 0.01 145.04 1.29 0.40 17.81 9.19 0.02
Phantong 195.00 7.22 40.50 32 22 0.35 0
KUsaf 4038 139.28 6.90 37.33 24 22 0.35 0
KUsaf 5046 148.38 6.45 40.00 26 22 0.32 0
KUsaf 5048 104.15 531 36.00 21 19 0.26 0
KUsaf 5049 165.98 5.75 36.00 24 21 0.25 0
KUsaf 5058” 150.30 6.00 43.00 24 21 0.29 0
KUsaf 5059” 151.37 6.30 42.50 17 21 0.25 0
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£l a

Aa MU svezuLd 91g (1) FP 1M Ui AN (BU.) anavaon fnlaeniu
(3u) ponAen HuMmed  (Fu)  Avdu Auddu dausn Aewidy waa
(0971) 1nen
1 M 4025 47 83 123 41 12 26 33 112 dduuea FUNIHIIT U
2 M 4022 47 88 126 34 11 26 41 126  Aduuea FUNIHIITOY
3 M 4018 47 83 121 39 10 31 30 114 dduung FUNIANNTOY
4 M 4070 49 91 127 35 7 25 23 117  @dumaes  mheatane
5 M 4021 51 87 126 41 12 24 18 96 FAUUA FUNIHIITOU
6 M 4028 51 88 123 40 10 27 34 120 Aduuag FUNIANTOY
7 M 4065 43 88 127 32 8 25 33 110 dduuaa FieaniiGeL
8 M 4069 53 91 127 33 9 23 26 118 Aduuea FUNIHIITOU
9 M 4055 47 93 127 32 11 25 32 119 ddwmdes  dvaiSeu
10 M 4023 47 84 126 36 11 24 23 102 @dumndes  duniGey
11 M 4056 47 88 127 40 9 23 48 120  ddumdes  Fenanseu
12 M 4005 51 84 122 34 10 25 27 114 dduuea FUNIHIITOU
13 M 4068 49 91 127 33 7 27 50 125 @duuas  dyniiseu
14 M 4017 47 85 123 34 9 26 33 109  ddumaes  FienanEeu
15 M 4062 51 89 124 30 8 25 40 118 dduuea FUNIHIIT O
16 M 4067 47 91 127 34 8 26 27 117 ddwmdes  FvaiSeu
17 M 4006 47 88 125 37 9 27 29 118 ddundes  FUNIAISHY
18 M 4014 47 86 124 37 9 24 24 108 Aduuea Fhmanseu
19 M 4013 47 86 124 34 8 24 26 106  Aduuaa FUNIHIIT U
20 M 4008 51 88 125 34 10 25 22 117 dduuea FUNIHIITOY
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GRGHT Aeug sTozNULD 918 (T1) FP U YU ANG (FY.) anavaen dnlaeniu
(M) panAen muney  (Ju)  nvdu  fuddu dausn ﬂ"awﬁu wan
(04971) 1nen

21 M 4050 47 91 125 37 11 26 40 118 FAUUA FU1IHUT 8
22 M 4048 53 91 125 24 10 25 26 99 FduA FUNIHIIT O
23 M 4026 51 87 125 32 10 22 28 96 Aduuaq FUNIHUTEY
24 M 4049 47 93 128 35 8 22 50 119 dduuaq Tiaaney
25 M4054 53 88 125 33 10 28 33 104 FduuA Fhwaiiane
26 M 4027 49 88 125 41 12 29 28 106 GGITIGE Fihmaniseu
27 M 4052 51 93 128 39 9 22 44 116  aduuas FUNIANNTOY
28 M 4007 53 86 124 39 10 27 31 115 FdUA Fhmaliane
29 M 4047 53 88 125 34 9 25 34 115 Adumany  AvnAdGe
30 M4066 47 88 124 36 6 28 39 113 fdumdes  dynrisey
31 M 4020 47 88 126 36 8 29 34 113 Fdumdes  Mhenaliane
32 M 4012 51 85 123 37 8 24 29 110 Fduaa FUNMIHIITEU
33 M 4064 47 91 125 37 8 30 38 125 dduuas FUNIANNTOY
34 M 4063 51 91 127 37 10 29 24 112 FdUA Fhmaliane
35 M 4051 47 91 125 36 8 21 28 108 Fdunaa FUNIHIIT U
36 M 4019 47 83 122 42 9 24 37 116 FAUUA FUNIHIITOU
37 M 4004 51 83 124 33 13 31 19 121 Fduuag FUNIANTOY
38 M 4053 53 91 12 36 10 26 46 113 Fduaa fFihmaiane
39 M 4024 47 83 123 37 12 22 21 102 Fdumides  AvAISew
40 M 4016 51 90 126 40 8 25 30 106 Fdumdes  AvASeu
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41 M 4015 53 99 126 40 7 25 24 104 Gdumans  mhenaiia
42 M 4057 47 91 127 41 13 25 34 112 Fduaa FUNHIToL
43 M 4060 54 91 125 40 7 24 18 89 adu FUHIToL
CV (%) 3.19 8.39 1.70 433 19.07 5.59 24.63 6.53
LSD 0.01 11.15 8.16 5.74 4.23 4.68 3.85 20.94 19.71
Phantong 46 87 128 39 10 29 35 119 Aduiaa FUNHUTOL
KUsaf 4038 47 87 126 40 13 29 24 117.6  dduunaa FUNAISoL
KUsaf 5046 49 86 124 34 8 26 25 111.66  aduuag FUNIAUT L
KUsaf 5048 51 89 125 39 9 26 35 118 Aduiaa FUNIAUTL
KUsaf 5049 48 87 125 36 8 25 33 109 dduued FU R
KUsaf 5058” 51 91 127 34 9 29 30 112 duina FUNIAUT L
KUsaf 5059 49 88 127 30 10 24 36 111 Aduiaa FUNIAUTL

¥ = IiMuu ; FP = %3900na0n ( flowering period )
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