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Kamolrat Sooksathan 2008: Effect of Delay Harvesting and Flower head Position on
Seed quality of Safflower (Carthamus tinctorius L.) cv. Panthong. Master of Science
(Agriculture), Major Field: Agronomy, Department of Agronomy. Thesis Advisor:

Associate Professor Sununta Juntakool, Ph.D. 100 pages.

Seed quality of safflower cv. Panthong as affected by seed maturation , delay
harvesting and flower head position were studied at National Corn and Sorghum Research
Center, Nakhon Ratchasima province by sowing seed in August 2006 to study seed
development. Days to first flowering of safflower were obtained at 69 days after sowing. Peak
flowering was obtained at 86 days after sowing (4 flowers/plant/day). Seeds reached their
physiological maturity at 30 days after anthesis with 67.5% germination. The highest

germination percentages (82.5%) were obtained at 20 days after anthesis.

In order to find out the effect of delay harvesting and flower head position on seed yield
and quality, seeds of safflower were sown again in November, 2006. The experiment was
arranged in Factorial arrangement in randomized complete block design. The two factors were
harvesting time (20, 30, 40 and 50 days after last flowering) and flower head position (main
stem, primary branches 1-8 and secondary branches 1-8). The results revealed that seed
harvested at 20 days after last flowering showed highest seed yield and quality. Seed yield and
quality was tended to decrease at the lower flower head position. High seed yield and quality

were obtained from secondary branches average 2.51 g/plant.

Student’s signature Thesis Advisor’s signature
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ﬁﬁleuﬂﬁﬁﬂﬁ 6 A 2.4 abed A 2.3 abc A 2.3 abcde A 2.3 abed 2.31bce
Ravuandnii A23bede  A23bed A23abede  A2.1cde 2.24 bed
Aunandnii 8 A22de A2.1efg A 2.8 efg A2.1de 2.11e
ﬁmmmimﬁ 1 A 2.5 abc A 2.3 abed A 2.3 abcde A23ab 2.36 abc
ﬁmmmsmﬁ 2 A26a A2.5ab B 2.3 abcde B 2.3 abed 2.40 ab
Aunasead 3 A25ab A24ab A23abede  A24ab 2.39 ab
ﬁmmmimﬁ 4 A 2.4 abed A 2.3 abc A 2.2 cdef A 2.3 abc 2.31 bed
Aanesesii 5 A 23 cde A 2.3 abe A22bedef  A24a 2.31 bed
Auvuesedd 6 A23bede  A22cde A 2.1 defg A 2.1 bed 2.19 de
Aunasead 7 A2.1de A20ef A20fg A 2.1 cde 2.08¢
Aunases 8 A20f Al9g A20g Al9ef 1.94 f
nae A237 B2.32 BC 2.26 C2.23 2.296
C.V. 6.9
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A 1/
2YNULNYY :

fumiana 1nay
20 DALF 30 DALF 40 DALF 50 DALF

§dmlszs AS50397a  B42575abede B 43.458a B 41.889 a 44580 a
Auwuandnii 1l A47.505ab  A45312ab  B40.741abed B 41.563ab 43.780 ab
DuWLanEnii 2 A44648bc A 44.566abc  AB41.077abed B 40.516ab 42702 abede
Auwuandniis  A47.179ab  B43476abc  B42.064abc B 41.233ab 43.488 abe
Auuandniiae  A47.574ab  B41455cdef  B41.678abed B 39.886 abe 42,648 abede
Aunandnii A45377bc AB42922abed  B39.883abed B 40.856 ab 42.260 bede
Auwuandnii 6 A44846bc AB41.588cde  B38.603cde B 38.055 be 40.773 efg
Aunandnii A42544cd AB41542cde  BC38348de  C36.655c 39.772 fgh
Auuandniis  A41.793cd  AB 39.039 ef C34597f  BC 37.984 be 38353 h
Auwuasesfi 1 A42885cd  A43.595abc  A41.537abed A 40.596 ab 44792 abe
NUWLTedfi 2 AB43478cd A 45809a B41462abed B41873a 45381 abed
Auwuasedfi 3 A42238cd  A42214abede A39.705bed A 41.199 ab 42280 bed
Auwuasesfi4e  A43.138cd  A42.133bede A42.887ab A 40.156 abe 42531 bed
Auwuesesii s A43477cd A41.666bede A 40.767abed A 40.300abe  41.536 bed
Nuwnasedfi 6 A40095d  A39.776def  A38865cde A 38.157 be 41541 bed
Auwnasedfi 7 A40726d  A39.760def  A39.320bed B 32.668d 39.234 ¢d
Auwuesesfi 8 A39921d  AB37.840 B35.535¢f  AB37.938 be 36.265 d
1nae A 43.990 B 42.075 C 40.031 D 39.501 41877
C.V. 6.3
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2 A 1/
2YNULNYY

fumiana 1nay
20 DALF 30 DALF 40 DALF 50 DALF

§dmlszs A1005h A 1.090cd A 0.800 f A0.581 g 0.869 ¢
Auwuandniil - A1.528fech A 1464 cd AL178cdef A 0.895 fg 1266 de
Auwuamdniia A 1702fch A 1558 cd AL199cdef A 1.148 defe 1.402d
Auuandndi A1652fch A 1553cd Al1312cdef A 1.042 cfe 1390d
Auwuandniiae A 1846ef A 1.562cd AL168def A 1.239 cdefe 1.454d
Aunandnii Al743cfe A 1613cd Al1364cdef A 1.180 defe 1.475d
Auwuandniie  A1233fch A 1315cd AL1I8def A 0968 cfe 1.158 de
Aunandnii A1322fch A 1256cd A0970ef  A0911efe 1114 de
Auwnandniis  ALI9gh A 1.029cd A 0.886 f A 0.793 fe 0.956 ¢
Auwuasesfi 1 A3.192be  A2.524b B1.889abc B 1.767 abed 2.343 be
Nuwnesedfi2 A3.934a A3427a B 2404 a B 2.066 ab 2958
Auwnesedfi 3 A3.602ab  A3350a B 2227 ab B 22064 2846 2
Auwuasesfi4  A2836cd A 3.155ab B1.652bcde B 1.949 abe 2398 b
Nuwnesedfi 5 AB2167de A 2493b B1.739abed B 1.606 abede 2.001 ¢
Auwuesedfi 6 Al464feh A 1710c A1238cdef A 1.447 bedef 1.464 d
Auwuesesfi 7 A1493feh A 1705c A 1.010 ef A 1.282 bedefe 1373 d
Auwnasedi 8 A1280fsh A 0.949d A 0.800 f A0.706 ¢ 0.934 ¢
inae A 1.948 A 1.868 B 1.350 B 1.282 1.612
C.V. 31.9
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A 1/
2YNULNYY :

fuminiana nay
20 DALF 30 DALF 40 DALF 50 DALF

fdusesu 7.9 6.1 5.6 2.8 5.6
Auvuandni 1 7.3 6.5 5.1 33 5.6
Aunandndi 2 7.9 6.1 5.6 4.1 5.9
Aunandnii 75 6.1 5.1 3.6 5.6
Aunandnii 4 7.8 6.2 5.8 3.8 5.7
Auvuandnii 7.8 6.2 5.1 3.5 5.6
Aavuandnd 6 7.5 6.4 5.6 3.4 5.7
Aunandnii 72 6.8 5.1 3.4 6.1
Aunandnii 8 75 6.8 5.8 3.6 6.0
Aunasead 1 7.3 5.6 6.2 3.6 5.7
Ao 2 73 6.2 6.6 3.7 6.0
Aauvuesosii 3 72 6.2 6.6 3.8 6.0
Aunasead 4 6.8 6.9 5.6 3.7 55
b 5 6.8 6.8 6.2 3.8 5.5
Ravuesosii 6 62 6.8 6.6 4.0 55
Aunasead 7 6.4 6.8 6.6 3.6 6.0
Aunases 8 6.8 6.6 5.7 3.8 55
inae 7.1 6.5 5.8 3.6 5.7
C.V. 55.8
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: A 1/
2YNULNYY :

fumiana 1nay
20 DALF 30 DALF 40 DALF 50 DALF

§dmlszs A940abc  B850f C745¢ BSLS f 83.8d
ﬁmmuwﬁ'ﬂﬁ 1 A 94.3 abc A 93.5 abcd B 86.8 cd A 92.8 abc 91.8 ab
Aunmdniiz  A985a B 92.8 abed B885bed  AB93.0ab 93.2 ab
Auwuandniis  A973ab B 89.0 cdef BOl8abed  B89.5bed 91.9 ab
Auwuandnii4e  A948abc  BC89.0cdef  AB90.5abed  C87.3 cde 90.4 be
Auwnndniis A 96.5ab B89.8bedef B 883 bed A953a 92.4 ab
ﬁﬁleuﬂﬁﬁﬂﬁ 6 A 93.8 abc A 93.3 abcd A 92.3 abc A 89.5 bed 92.2 ab
Auwuandniiz - A923be  AB87.0ef A915abed  B82Sef 88.3 ¢
Aunandniis  A905c A955a B86.3d B 87.3 cde 89.9 be
ﬁmmmﬁmﬁ 1 A 93.3 abc A 94.5 abc A 90.0 abed A 92.8 abc 92.6 ab
ﬁmmmsmﬁ 2 A 95.0 abc A 94.0 abcd A 91.0 abed A 92.8 abc 93.2 ab
Auwuesedfias - A97.0ab A 953 ab B89.0bed  AB92.3abe 93.4a
Auwuasesfide  A965ab C893cdef  AB95.0a BC 90.3 abed 92.8 ab
Auwnesedfi s A983a A 93.0 abed A9%8a B 86.8 def 93.2 ab
Auwuesedfi 6 A985a BC90.8abcde  AB953a C 88.0 bede 93.1 ab
Auwnesedfi 7 A923be A935abed A 928ab A 93.5 ab 93.0 ab
Auwnasedfi s A963ab B 88.8 def B 88.8 bed B 90.8 abed 91.1 be
1nae A 952 B91.4 C89.8 C89.7 91.5
C.V. 44
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: A 1/
2YNULNYY :

fumiana 1nay
20 DALF 30 DALF 40 DALF 50 DALF

fdusesu A 79.0 cdef A7l5bede  A71.0a B50.5f 68.0 be
Auwnandniil - A 87.0abe B 63.5 de B 69.5 ab B 60.5 cdef 70.1 be
ﬁQleuﬂﬁﬁﬂﬁ 2 A 87.5 abc C62.0 de C58.0cd B 73.0 ab 70.1 be
Aunandnii A795bcdef  B6l5e B 67.0 abc B 56.0 ef 66.0 ¢
ﬁﬁleudﬁﬁﬂﬁ 4 A 89.5 ab B 78.0 abc C59.0cd C 59.5 cdef 71.5bc
Aunandnii A90.0 a A820a B 67.5 abe B71.5ab 77.8a
Auwnandniie A 85.0 abed A820a B68.0abc  AB77.5a 78.1a
Aunandnii A 89.0 abe B 77.0 abe B68.0 abc C 56.5 def 72.6 ab
Auwnandniis A 83.5abed A 80.0 abe B 59.5 bed B53.0f 69.0 be
Auwnasedfi 1 AB 72.0ef A755abc  AB70.5a B 64.5 bede 70.6 be
AuwLsedfi 2 A 755 def A745abc  AB 64.0 abc B 59.0 cdef 68.2 be
Auwnesedfi 3 AB70.0f A75.0abc  AB66.0 abc B 64.5 bede 68.9 be
ﬁmmmﬁmﬁ 4 A 88.0 abc B 72.0 abed B 66.5 abc B 64.5 bede 72.8 ab
ﬁmmmsmﬁ 5 A 84.5 abcd B 71.0bcde C 60.0 abcd C 58.5 cdef 68.5 be
Auwnasedfi 6 A8lSabede  AB76.5 abe B6l.5abed  B67.0bc 71.6 be
Auwnasedfi 7 A 79.0 cdef A8L5ab C535d B 66.5 bed 70.0 be
Auwnasedi 8 A765def  AB70.5cde B6l.5abecd  AB7L5cde 70.0 be
1nae A 822 B73.8 C64.2 C63.2 70.8
C.V. 10.5
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2YNULNYY :

fumiana 1nay
20 DALF 30 DALF 40 DALF 50 DALF

§dmlszs A 51.07 ab A48.68a A 54.62 ab AS72 52.89a
Auwuandnii 1l A4492abed A 46.17 be A 54.90 ab A 44.74 47.68 abe
Nuwuandniia  A4991abc A4097abc  A4243c¢ A 48.59 45.48 bed
Auwnandniia A sL67ab A4314abc A 4539be A48.52 47.18 abe
Auwnandniia A S1.29ab A4460abc A 4432be A45.77 46.50 bed
Aunandnii A4728abed  A4632abc A 46.68 be A 47.59 46.97 abe
Nuwundniie  B4296bed  AB43.28ab AS9.72a B 53.9 49.97 ab
Aunandnii A4508abed  Ad4216abc A 45.05 be A 4731 44.90 bed
Aunandniis A s6.26a B4289bc  AB49.75abc B 43.76 48.17 abe
Auwuasesfi 1 A4776abed A 39.67 be A 4631 be A 4283 44.14 bed
Auwnesedfi 2 A3695d A 40.59 be A 4722 be A 4211 4172 cd
Muwuesedfi 3 A42.12bed A 3882c A 4636 be A39.41 4168 cd
Auwusesfi4e  A38.18cd A39.38¢ A 40.49 ¢ A 40.56 39.65 d
Auwnesedi s B36.40d A4l74abc  AB40.99 ¢ AB 49.42 4214 cd
Auwnasedfi 6 A4163bed A 3923 be A 4627 be A 45.07 43.05cd
Auwuesedfi 7 A38.10cd A4347abc A 4048c A 4725 433cd
Auwnasesfi 8 A43.02bed  Ad62labc  AS5198abc  A47.93 4729 abe
inae AB 44.98 A 46.59 A 4723 B42.79 45.40
C.V. 19.1
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: A 1/
2YNULNYY :

fumiana 1nay

20 DALF 30 DALF 40 DALF 50 DALF
fdusesu A5 bed B4ab C34a C4a 4.1
Aunandnii 1 A5d AS5a B3.2a B3a 3.9
Aunanandi 2 A 6ab B4 ab C3a C4a 4.2
Aavuandndi A 5bed B5ab C3a C3a 3.9
Aauandnd 4 A5d A5ab B3a B3a 3.9
Aunandnii A6ab B4 ab C3a C3a 4.1
Aunanandi 6 A 5bed B 4 abc C3a C3a 4.1
Auvuandndi A5cd B4cd B3a B3a 3.8
Aavuandnd 8 A 5bed B4cd B3a B3a 3.9
Aunasead 1 A6a B 4 bed BC3a C3a 4.1
Ao 2 A 5bed B4cd B3a B3a 39
Aunasead 3 A 6 abe B4d B3a B3a 3.9
ﬁmmmimﬁ 4 AScd B 4 abced C3a C3a 4.0
ﬁmmuqsmﬁ 5 A 5bed B 4 abced C3a C3a 4.1
Rauvuesosii 6 A 6 abe B 4 abed C3a C3a 41
ﬁmmmsmﬁ 7 A5d B 4 abcd B3a B3a 3.9
ﬁmmmimﬁ 8 A 5bed B 3 abced BC4a C3a 3.9
1nae A53 B4.1 C33 C33 4.0
C.V. 12.8
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A 1/
2YNULNYY :

fumiana nay
20 DALF 30 DALF 40 DALF 50 DALF

dutlszsu C 49.0 defg B 66.5 de AB83.0d A 74.5 abed 683 ¢
ﬁmmuwﬁ'ﬂﬁ 1 B57.5cd B550f A 82.5ab A 89.5 abcd 71.1 de
ﬁmmuwﬁ'ﬂ'ﬁ' 2 B 52.0 def B 58.5 ef A 86.0 abc A 85.5 abc 70.5 de
ﬁﬂllﬂluﬁﬁﬁ/ﬂ'ﬁ' B 63.5 bc A87.0a A 91.0 abed A84.5a 81.5 ab
ﬁmmumﬁﬂﬁ 4 C52.5de C 56.5 ef A 81.0 ab B 90.0 abcde 70.0 de
ﬁmmuwﬁ'ﬂﬁ C53.5¢cd A 84.5 ab A 71.5 abc B 86.5 ef 74.0 bede
ﬁﬁleuﬂﬁﬁﬂﬁ 6 A 80.0a A 83.0 abc A 85.5ab A 88.0 abc 84.1a
Aunandnii B425cfgh  A87.5a A820abed A 83.0abed 73.8 bede
ﬁmmumﬁﬂﬁ 8 B775a B 76.0 bed A 80.0 ab AB 90.5 bede 81.0 abc
ﬁmmmimﬁ 1 AB77.0a C50.5f AB89.0 abc A 86.5 ab 75.8 bede
ﬁmmmsmﬁ 2 B 71.5ab C59.0 ef A 90.5 ab A87.0a 77.0 abed
Auvuesesia  C525de B 73.0 cd A715a A 92 cde 73.8 bede
ﬁmmmimﬁ 4 C37.0h B 77.5 abc A735a B 92.0 def 70.0 de
ﬁmmmsmﬁ 5 C 42.0 fgh A 82.0 abc A 86.5 bed B 81.5 abc 73.0 cde
Auwnasedfi 6 B41.0gh A 78.5 abe A 83.0 abe A 86.5 abed 723 de
ﬁmmmsmﬁ 7 B 51.5 def A 85.5 ab A 82.0abcd  AB 83.0 abed 75.5 bede
ﬁﬂLlﬂJu@ﬁ’ﬂQﬁ 8 C550cd A 77.5 abc AB 67.0 cd B76.5f 69.0 de
méﬂ D 56.2 C72.8 A 85.7 B &1.9 74.2
C.V. 13.9
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Source df Mean Square

Block 3 2.75

Treatment 11 153.321 **
Harvesting time (A) 3 12.528 *
Inflorescence Position (B) 2 1012.75 **
AxB 6 12.528 **

Error 33 2.265

Total 47

C.V. (%) 17.3
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Source df Mean Square

Block 3 73.132 *

Treatment 11 108.938 **
Harvesting time (A) 3 180.854 **
Inflorescence Position (B) 2 342.271 **
AxB 6 13.104

Error 33 17.162

Total 47

C.V. (%) 16.8
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Source df Mean Square

Block 3 6.667

Treatment 11 9.583 **
Harvesting time (A) 9.0 *
Inflorescence Position (B) 0.226 **
AxB 9.979 *

Error 33 2.167

Total 47

C.V. (%) 6.2
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Source df Mean Square

Block 3 41.555 **

Treatment 11 39.181 **
Harvesting time (A) 47778 **
Inflorescence Position (B) 65.256 **
AxB 11.505 *

Error 33 4.029

Total 47

C.V. (%) 4.7

'
o A

VANUFONU 95%

ee

* UANANNNADANT

[

UANMUFONU 99%

ee

** 1IANANNNADANT



4 a I a [ "9 3 o @
ﬁnﬁ%‘iﬂu?ﬂﬁ 20 Nﬁﬂ'li’)lﬂi'lzﬂﬂfl'lllllﬂiﬂi'J‘LlGUENNaWﬁﬁli\lﬁﬂﬂ@@]umﬂﬂﬂla@ﬂ'W»l't‘]fJ‘W‘Ll‘ﬁ

4

E]

{ 3 { 1 o o ] 1
NWIUNBDI ﬁﬂ"lf;ﬂﬁlﬂ‘].l!fd]ﬂ?]@ﬂﬁﬂu HAZHUNTUIADNA N

82

Source df Mean Square

Block 3 2934

Treatment 11 154.648 **
Harvesting time (A) 3 45.76 **
Inflorescence Position (B) 2 968.587 **
AxB 6 13.635 *

Error 33 3.851

Total 47

C.V. (%) 21.5
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Source df Mean Square

Block 3 1.036 *

Treatment 11 8.356 **
Harvesting time (A) 3 32.095 **
Inflorescence Position (B) 2 0.239
AxB 6 2.852 **

Error 33 0.321

Total 47

C.V. (%) 9.9
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Source df Mean Square

Block 3 22788

Treatment 11 124.154 **
Harvesting time (A) 3 202.819 **
Inflorescence Position (B) 2 376.316 **
AxB 6 51.45 **

Error 33 9.924

Total 47

C.V. (%) 35
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Source df Mean Square

Block 3 14552 "

Treatment 11 285.073 **
Harvesting time (A) 3 1045.638 **
Inflorescence Position (B) 2 61.906
AxB 6 114.441 **

Error 33 19.509

Total 47

C.V. (%) 6.3
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Source df Mean Square

Block 3 443.098 **

Treatment 11 175.322 **
Harvesting time (A) 3 71317
Inflorescence Position (B) 2 414517 *
AxB 6 13.705

Error 33 55.298

Total 47

C.V. (%) 15.6
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Source df Mean Square
Block 3 0.611 "
Treatment 11 3.321 **
Harvesting time (A) 3 14.167 **
Inflorescence Position (B) 2 0.146
AxB 6 0313 "
Error 33 0.217
Total 47
C.V. (%) 9.7
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Source df Mean Square

Block 3 3.78 "

Treatment 11 511.682 **
Harvesting time (A) 2133.184 **
Inflorescence Position (B) 235.258 *
AxB 47.023

Error 33 20.219

Total 47

C.V. (%) 8.8
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