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ABSTRACT

Sesame breeding to increase oil content and maintain acceptable agronomic traits
is important to Thailand’s agriculture. The objectives of this study were to evaluate
segregation, broad sense heritability and phenotypic correlation on agronomic traits and oil
content in F, population of KKU 1 x C-plus 2 and Mahasarakham 60 x Kanchanaburi.
This study was carried out at Faculty of Agricultural Technology, Kalasin University.
The agronomic traits of individual plant selected were recorded and oil content was analyzed.
The results showed that F, population of both crosses demonstrated continuous segregation
for agronomic traits and oil content. The genetics of parent used affected the oil content
distribution of F, population. The F, population that came from crossing between high oil
content cultivars tend to have higher number of individual plants with high oil content than
those coming from crossing between low oil content cultivars. The twenty-five breeding
lines of KKU 1 x C-plus 2 and the twenty-seven breeding lines of Mahasarakham
60 x Kanchanaburi were chosen by their good agronomic traits and high oil content for
continued selection in F, population. Heritability of agronomic traits and yield were low while
heritability of oil content was moderate to relatively high. Significant positive correlation
coefficients were found between oil content with branch/plant, length of capsule and
yield/plant in KKU1 x C-plus 2. In contrast, correlation between oil content and agronomic
traits for Mahasarakham 60 x Kanchanaburi in F, population was not found.
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Table 1 Cultivar, type, grain color and source of four cultivars/lines of parent used in this study

No Cultivars/lines Types Grain colors Sources"
1 KKU 1 Recommended White KKU
2 C-plus 2 Recommended White KU
3 Mahasarakham 60 Recommended White UBFCRC
4 Kanchanaburi Landrace black uBU

UBU = Ubon Ratchathani University, UBFCRC = Ubon Ratchathani Field Crops Research Center, KKU

= Khon Kaen University and KU = Kasetsart University
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Figure 1 Oil content and vyield/plant of the parental lines and the progenies of second-

generation for KKU1 x C-plus 2
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Table 2 Yield components and oil content of KKU 1, C-plus 2 and the selected progenies

of second-generation for KKU 1 x C-plus 2

Cultivars/lines Length of Capsule/ 1,090-grain Yield/plant Oil content
capsule (cm) plant weight (g) (9) (%)

KKU1 2.73 59.06 3.22 12.36 50.71
C-plus 2 3.33 68.87 313 7.35 49.64
KSU1601-1 3.30 37.00 3.20 14.45 51.27
KSU1601-9 3.30 73.00 3.04 8.66 50.28
KSU1601-12 3.00 29.00 3.16 527 52.21
KSU1601-15 3.10 55.00 320 11.63 51.94
KSU1601-19 3.00 89.00 2.84 10.01 51.09
KSU1601-23 320 67.00 3.04 9.75 52.10
KSU1601-25 3.50 66.00 3.36 12.99 52.70
KSU1601-26 3.50 56.00 312 16.01 49.50
KSU1601-32 3.00 59.00 3.20 12.80 50.07
KSU1601-45 3.30 72.00 2.68 13.58 68.80
KSU1601-49 3.00 70.00 324 15.93 47.26
KSU1601-51 320 123.00 2.96 2229 52.21
KSU1601-52 3.10 42.00 3.16 927 60.35
KSU1601-57 3.30 61.00 3.56 1517 49.38
KSU1601-58 3.20 86.00 3.28 17.22 50.25
KSU1601-59 3.30 98.00 3.12 17.73 48.20
KSU1601-76 2.70 114.00 3.00 15.98 51.17
KSU1601-77 350 48.00 3.80 10.94 51.01
KSU1601-79 3.00 72.00 2.80 12.37 52.50
KSU1601-80 3.00 48.00 3.32 10.51 50.93
KSU1601-84 3.00 94.00 2.96 19.13 4562
KSU1601-89 3.00 47.00 3.00 11.46 53.62
KSU1601-94 2.70 76.00 2.76 13.34 45.56
KSU1601-99 3.50 103.00 3.00 15.32 56.11
KSU1601-100 3.30 103.00 3.28 19.16 50.91

Average” 3.06 56.57 3.20 10.02 47.61

V= Average value for the second-generation selected by considering agronomic traits of KKU 1 x C-plus 2
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Figure 2 Oil content and yield/plant of the parental lines and the progenies of second-gen-

eration for Mahasarakham 60 x Kanchanaburi
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Figure 3 Distribution of oil content in F2 population in between KKU 1 x C-plus 2 (Cross

1) and Mahasarakham 60 x Kanchanaburi (Cross 2)
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Table 3 Yield components and oil content of Mahasarakham 60, Kanchanaburi and the
selected progenies of second-generation for Mahasarakham 60 x Kanchanaburi

Cultivars/lines Length of Capsule/ 1,0(?0-grain Yield/ Oil content
capsule (cm) plant weight (g) plant (g) (%)
Mahasarakham 60 2.84 41.29 2.88 6.79 47.29
Kanchanaburi 2.75 43.94 2.74 8.53 37.64
KSU1602-2 3.00 30.00 3.16 6.11 48.57
KSU1602-4 2.70 38.00 3.20 6.30 48.93
KSU1602-8 3.00 37.00 3.20 8.55 46.72
KSU1602-13 2.60 30.00 3.04 7.53 50.16
KSU1602-19 3.00 32.00 2.40 4.87 54.63
KSU1602-23 2.80 26.00 2.88 4.79 53.07
KSU1602-27 3.20 47.00 3.00 9.25 48.46
KSU1602-36 2.50 53.00 2.80 7.46 46.89
KSU1602-38 2.50 51.00 2.84 7.07 47.31
KSU1602-40 . 35.00 3.08 8.12 48.25
KSU1602-44 3.20 34.00 324 6.90 49.92
KSU1602-45 3.00 36.00 3.04 7.34 53.02
KSU1602-46 3.00 63.00 2.72 9.08 50.65
KSU1602-49 3.00 40.00 2.88 12.20 48.04
KSU1602-50 2.50 32.00 3.08 5.82 50.54
KSU1602-54 2.70 35.00 3.64 5.48 58.16
KSU1602-58 3.70 34.00 3.36 7.77 48.37
KSU1602-63 2.70 34.00 3.28 6.43 51.84
KSU1602-76 2.70 47.00 3.08 9.65 48.17
KSU1602-78 3.00 28.00 3.20 6.90 48.31
KSU1602-83 2.50 26.00 2.68 427 52.11
KSU1602-88 3.00 47.00 2.64 9.16 47.90
KSU1602-90 2.50 43.00 3.00 8.53 46.67
KSU1602-92 3.00 25.00 2.76 4.75 51.04
KSU1602-94 2.70 42.00 2.68 8.98 44.40
KSU1602-96 2.50 35.00 2.40 3.59 56.06
KSU1602-99 3.00 29.00 3.00 5.19 49.59
Average” 2.83 37.46 2.83 6.09 45.54

" = Average value for the second-generation selected by considering agronomic traits of Mahasarakham
60 x Kanchanaburi

? = Missing data
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fu (7, = 0.30 uaz 0.07) Wwiin 1,000 Wi
(h°, = 0.32 Ay 0.36) LATWANRAADFU
(H, = 0.16 uaz 0) AdATHUGNITTHLLLNTY
aluseius senndasiumesuansinsngual
WAESENNIN (2558) T PYINEFI TMURN
ADAU LLa:wawﬁmaamﬁé’mﬁﬁuqmwﬁﬂ
é’num:ﬁﬁé’mwﬂ’uqmimﬁ"ﬂ waAe AN
FRANSNALBIENNLIAGDN N1SUaAIEBN b
avfiandawilalugeindawile (nquan, 2551)
lidadanuasUsudgeiuglden Feeldis
Andanuazsueiuslaenasoudugn vie
1435n15faLRenvaty 9 WUU WaTvay o
SNWLIAREN (FNINOEOILATDIVINIAL, 2558)
waznsdadanseduludszrinsdajui 2
a:lildwnad ArsdnRanlasaduAadszeg
ATDUATI 13D ﬁmswmaau%n’luiﬁﬂﬁo q
(Kesmala et al., 2004) Yssnaniduapsgnas
NVR1IAN 60 X ﬁutﬁaomzywq%' Vo[ en)
ugnssnuuuhvedlussiutunans (1, = 044)

pusfisruruivrafunarUsunutiniuses
ANEN 87 1 x C-plus 2 HdnTiugnIsuLLY
NInAaUENg (h, = 0.60 uaz 0.72 MNAAL)
LHURENTUANNEIRNUSNTRIANRNNYNENTAN
60 x Wwdpsmauy3 fifsasniugnsIy
wuuniweglussdvasudgs (b, = 0.66)
anwuzUFinahuiidasmiugnssueglu
LAUADUTEY waAS U INANNLUTUT
Pp9dnmUzAINaI ARt aNaNNaTeEy
WnnAanmwIaden setusmsadaLEen
Ussnanhsuduseduludszansiad 2 16
F93nsdaianilivansan A n1sAaLAEN
wuLAUYIESR (pedigree method) fiayann
HudsAmanzdmsudadandneasiifidng
WugnI3ugy (high heritability) ptnalsfinna
nsemLaaniIEISfInasiaelHuseauI I
10 wacldaiuiu lasaniznisdaiian
dnuuzUsinauieiu issandaldeelunis
Aaneideudnogs FULADINAT UATUT
Tumsinzed satuinlasemanfiusenuuay
JulszanauIinenadaniiisnsdnianuwuy
AU U MIRALERNUULALTINLAENIAALEDN
LUUWARRBSY wavndaensidnsdaLden
wWURUUTE TR msdadenludausnd (F, - F)
pnaRTUMEanBuEseSuiulauae
ANBULNITNBAT URIADEVIINITAALADN
Usmnauhiuludngs o

Table 4 Broad-sense heritability estimates for agronomic traits and oil content of sesame

Broad-sense heritability (h%,)

Traits
KKU 1 x C-plus 2 Mahasarakham 60 x Kanchanaburi
Branch/plant 0.60 0.32
Height of rst capsule (cm) 0.04 0.66
Plant height 0.28 0.34
Length of capsule (cm) 0.34 0.15
Capsule/plant 0.30 0.07
1,000-grain weight (g) 0.32 0.36
Yield/plant (g) 0.16 0"
Oil content (%) 0.72 0.44

" Negative values are expressed as zero.
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AVANNUSVDIANBUSNISINEATUAZUSI
vhsiu

ANNNAUSIERINRNHULNTINBATIL
ﬂ%mmﬁﬁu“luﬂizmns*ﬁ"ﬁuﬁ 2 DI IBANEN
FENIN 7 1 x C-plus 2 WU IuuRFDsU
(r=0.22; P0.05) AMN81EHN (=0.33; PO.01)
LASNANAARADGU (=0.32; P0.01) Nananwus
NWUINBYNTBR I AUNISERAT VYT
D997 (Table 5) A IUSHN g
ppeslutszansiasiuurliufisdusnn
FUIUNIABEY ANNENEN LaTHaNRRGDEL

\inTu GenonadaeiUII89IUT8Y Onginjo
and Ayiecho (2009) fiwudn Usanauigud
BV WANNATILULINAONANAATDI FTiU
masudgeiugoniiefisnandnuazysunmn
ihiuluwdaasnsodadeniundon q fuld
S MIURRANRUSTERINANBUEMINBAT WU
FuUNIABEY (7=0.45) ANGY (r=0.57) AN
81N (=0.29) LaraUIUHNADAU (r=0.63)
HansunusnisuaneeltudAgneadfn
NAONRAFADAUTDN (Table 5)

Table 5 Correlation coefficients () among agronomic traits and oil content of second-

generation for KKU 1 x C-plus 2

Height of Plant Length of 1,000- Yield/ Qil
. . . Capsule/ .
Traits first capsule height capsule lant grain plant content
(cm) (cm) (cm) P weight  (g) (%)

Branch/plant 0.15 0.12 0.09 063"  -0.13 045" 022
Height of rst capsule (cm) 0.39" 0.07 -0.17 0.18 0.12 0.10
Plant height (cm) 0.19 0.23 038" 057" 0.02
Length of capsule (cm) 0.03 033" 029" 0.33"
Capsule/plant -0.26 0.63" 0.17
1,000-grain weight 0.11 -0.10
Yield/plant (g) 0.32"

“and " = Significant difference at P<0.05 and P<0.01

FMSUgHEN NA1TANN 60 x WU
\penaauy3 Tdwudnsuen1sinsnsig
NS UUS Tl ueEne (Table 6)
WA LA ﬂ%mmﬁwﬁu‘[umﬁmwgo\lﬁlﬁ
AR NNARARAN Aavidiuseeg 2 Uszanng
AFnsAANNwANAeTUY WavanaavdNRLS
NANNAUUYIANAUGTNTTNDDINTUAL TN
wedeniidne (Ausfdnd, 2553) sy
FANNNUDTEATIANBULNITINEAT WU

level,

ANGIAU (r=0.23) AwBNIHN (r=0.35)
PUURNGADAU (r=0.42) wazdwin 1,000
WaA (r=0.35) NanaNRusnIguInatelile
AN NETANUNANAAFADFAUTDIN (Table 6)
uuiindefuliudneuresflssnoUNaKRAR
gz Lﬁmmnﬁawﬁuﬁuﬁmamnga
AUNANAATDWN (Yol et al, 2010; Yingzhong
and Yishou, 2002; Sumathi et al, 2007)
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Table 6 Correlation coefficients (r) among agronomic traits and oil content of second-

generation for Mahasarakham 60 x Kanchanaburi

Height of Plant Length of Capsule/ 1,000- Yield/ Oil
Traits first height capsule plant gr_ain plant content
capsule (cm) (cm) weight (9) (%)
(cm)
Branch/plant -0.36" 017 0.08 0.67" 0.02 0.01 0.05
Height of rst capsule (cm) 051" -0.02 -022° 0.07 0.07 017
Plant height (cm) 0.19 0.08 0.24 0.23 0.11
Length of capsule (cm) 0.22 023 035" -0.01
Capsule/plant -0.03 042"  -0.00
1,000-grain weight 0.35" 0.11
Yield/plant (g) -0.03
“and ~ = Significant difference at P0.05 and P0.01 level, respectively
a'g‘ﬂwam'iwﬂam ﬁwauqm

N1INTLAUAIVDIANBUSNIILNBAT
wazySanauingdy wud mgnwau‘*ﬁl’ajuﬁ 2
Poae 2 guan finnsnzansiivsednuns
n1snATLasUsNIuTuLLUs aLiev
ﬂszmm"ﬁ;’sjuﬁ' 2 ﬁuwmw’auﬂﬁuﬁ‘:ﬁﬁ
ﬂ%mmﬁwﬁugoﬁLLuaTﬁﬂﬁﬁi’ﬁmuﬁuﬁ'ﬁ
U%mmﬁwﬁugommdwﬂaLLﬂﬁuﬁfﬁﬁﬂ%mm
hsiush wagwuh daulnafinisnszaediog
TugeruFinanhsiussdnunaneio 2 guay
dviunIAnENdRITiLENTIN U Bvdlsney
Handnfis A tud AN Sauauin
fafu Wndn 1,000 WaA uazNanARsDHY
fmsniugnssuegluszium daulFann
iy fnsiugnasueglussiuiunaned
AU gY MIRnmanduiussEnieansue
miLm:}mu,azﬂ%mm‘lfwﬁuiu%juﬁ 2 YOI
2 gwan wudn Fuufvdadiu ANedln
URCHANAAADAY NaUANNUSNINUINA
Uasnauiafu Tugnas 4w 1 x C-plus 2 Tume
as9fud1unau N WU RN UL NITINBATAR
aﬂﬁ’uﬁuﬁ’ﬁ’uﬂ%mmﬁwﬁﬂu@;wammmimu
60 x ﬁu@aamqu% UBNIINANYI
19 2 guanfinnagediu anueIin uazI U
Hneafullanauiusnisuiniunananssii
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