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ABSTRACT The objective of this study was to obtain the
basic informations on variability of germplasm and cultivation
practice for the production of biodiesel in sunflower. A total of
275 accessions obtained from the National Agrobiodiversity
Center (34 landraces from Korea, 219 and 22 introductions from
America and other countries, respectively) were screened to
evaluate variations of seed characteristics, oil content and fatty
acid composition. Seed types were classified into 4 types (broad
ovoid, narrow ovoid, rounded and elongated). The broad ovoid
type was the highest proportion of 40.4%, while the elongated
type was the lowest proportion of 5.0% among accessions. Also,
the seed colors were classified into 4 colors (gray, brown, black
and white). Gray and brown seed color showed the highest
distribution and white seed color showed the lowest among
accessions, respectively. Hundred and one liter seed weight
ranged 2.9~15.5g and 178 ~439g with averages of 6.3g and
322.0g, respectively. Oil content ranged from 11.7% to 45.6%
with an average of 25.5%. The frequency distribution of oil
content showed the highest in range of 22 ~28% and the lowest
in range of over 40%. Three promising accessions with higher
oil content than 40.0% were 1T031967, IT031970 and 1T031965
introduced from America. Palmitic and stearic acid contents,
saturated fatty acid, ranged 3.1~7.6% and 1.3~4.1% with
averages of 4.7% and 2.2%, respectively, and a total content of
saturated fatty acid ranged 5.4~9.4% with an average of 6.9%.
Oleic and linoleic acid contents, unsaturated fatty acid, ranged
18.1~75.7% and 18.1~74.1% with averages of 55.2% and
38.0%, respectively. Five accessions, 1T031831, IT031669,
1T031895, 1T031938 and 1T031694, showed higher oleic acid

tCorresponding author: (Phone) +82-43-261-2513
(E-mail) hongsigk@chungbuk.ac.kr < Received Sep. 7, 2010 >
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content than 70%. A total content of unsaturated fatty acid
ranged 89.6~94.8% with an average of 93.0%.

Keywords : sunflower, seed characteristic, oil, fatty acid, biodiesel
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Table 1. Proportion of sunflower accessions classified by seed type, strips, and mottling in sunflower germplasm.

Origin

Characteristics Korea America Other Countries’ Total
%
Broad ovoid 8.7(24)i 28.8(79) 2.9( 8) 40.4(111)
Narrow ovoid 1.8( 5) 30.2(83) 33(9) 35.3( 97)
Type Rounded 1.5( 4) 16.7(46) 1.1( 3) 19.3( 53)
Elongated 04( 1) 3.8( 11) 0.7( 2) 5.0( 14)
Total 12.4(34) 79.6(219) 8.0(22) 100(275)
Present 11.6(32) 54.9(151) 4.0(11) 70.5(194)
Strips Absent 0.7( 2) 24.8( 68) 4.0(11) 29.5( 81)
Total 12.4(34) 79.6(219) 8.0(22) 100(275)
Present 0 22( 6) 0 22( 6)
Mottling  Absent 12.4(34) 77.5(213) 8.0(22) 97.8(269)
Total 12.4(34) 79.7(219) 8.0(22) 100(275)
TCanada, Hungary, Rumania, Bulgaria, Russia, Philippines, China.
i( ) : Number of accessions
*©1 sss sa
93 on
30 4 ] [ ] 26.2
a2
$
§ 20
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Gray Brown Black White

Photo. 1. Seed appearance of sunflower germplasm.

Fig. 1. Frequency distribution and number of accessions classified
by hull seed color in sunflower germplasm.
: Number of accessions.
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Table 2. Mean, maximum, minimum value and CV of 100 seed and 1{ seed weight in sunflower germplasm.

Characteristics Mean + SD Max. Min. CV (%)
100 seed weight (g) 63 £ 1.9 15.5 2.9 29.6
10 seed weight (g) 3225 + 52.6 439 178 16.3
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Fig. 2. Frequency distribution and number of accessions classified by 100 seed and 1£ seed weight in sunflower germplasm.

: Number of accessions
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Table 3. Mean, maximum, minimum value and CV of seed length and width in sunflower germplasm.

Characteristics Mean = SD Max. Min. CV (%)
Seed length (mm) 11.7 £ 1.6 21.5 9 13.4
Seed width (mm) 6.4 £ 0.9 43 9.5 13.7
50 46.9
40 ?geg (129
40
30 251
(69 23.6 29,5
= (65 R 30 81
3 B
g 20 5
& g 20 15.3
= 9.8 = {42y
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10 5.8
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0 0
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Seed length (mm)

Seed width (mm)

Fig. 3. Frequency distribution and number of accessions classified by seed length and width in sunflower germplasm.

: Number of accessions.
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Table 4. Mean, maximum, minimum value and CV of oil in
sunflower germplasm.

Characteristic ~ Mean £ SD  Max. Min. CV (%)
Oil (%) 255 £ 55 45.6 11.7 21.6
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Fig. 4. Frequency distribution and number of accessions
classified by oil contents in sunflower germplasm.
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Fig. 5. GC chromatogram of sunflower fatty acid.

Table 5. Selection of genetic resources with high oil content in sunflower germplasm.

Fatty acid composition t s
IT No. PI No. Oil Palmitic Stearic Oleic Linoleic SFA USFA
%
1T031967 P1340782 45.6 4.7 1.8 48.3 45.1 6.5 93.4
1T031970 P1340785 42.6 4.4 1.9 61.0 32.7 6.3 93.7
1T031965 P1340780 41.9 4.8 1.8 54.1 39.2 6.6 93.3
'SFA : Palmitic + Stearic, ¥ USFA : Oleic + Linoleic
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Table 6. Mean, maximum, minimum value and CV of fatty acid in sunflower germplasm.

Fatty acid composition

. t t
Statistics — : ; - - SFA USFA
Palmitic Stearic Oleic Linoleic
%

Mean += SD 47 +£ 0.7 22+ 0.5 552 + 13.4 38.0 £ 13.1 69 £ 0.8 93.0 £ 0.8
Max. 7.6 4.1 75.5 74.1 9.4 94.8
Min. 3.1 1.3 18.1 18.1 5.4 89.6

CV (%) 15.1 20.0 243 34.5 11.8 0.9

'SFA : Palmitic + Stearic, *USFA : Oleic + Linoleic
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Fig. 6. Frequency distribution and number of accessions classified by fatty acid composition in sunflower germplasm.

() : Number of accessions
SFA : Palmitic + Stearic, USFA : Oleic + Linoleic
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Table 7. Selection of genetic resources with high oleic content in sunflower germplasm.

. Fatty acid composition + s

IT No. PI No. oil — . , — SFA USFA
Palmitic Stearic Oleic Linoleic
%

IT031831 PI124307 21.4 39 24 75.5 18.1 6.3 93.6
IT031699 PI170388 18.1 4.1 23 74.6 19.0 6.3 93.6
IT031895 PI287182 27.3 4.0 3.0 74.4 18.6 6.9 93.0
IT031938 PI301060 20.8 4.2 2.7 73.4 19.7 6.8 93.2
IT031694 PI165087 20.2 52 2.7 72.6 19.6 8.0 92.2

'SFA : Palmitic + Stearic, *USFA : Oleic + Linoleic

Table 8. Mean value of oil content and fatty acid compositions classified by collected countries in sunflower germplasm.

Fatty acid composition

Country Statistics oil — , . — SFA' USFA*
Palmitic Stearic Oleic Linoleic
%
Korea M b a c c a a c
Korea can + SD 244 + 44" 5.6+ 0.7° 2.1 + 04° 39.1 + 173° 532 = 17.0° 7.7 + 0.7 923 = 0.7
America Mean + SD 25.5 + 5.6° 45 % 0.5° 22 + 04 585 + 1.0° 34.6 + 9.8 6.9 + 0.7° 93.1 + 0.7°
s oS
Other Countries” njean + SD 275 + 6.0° 5.0 + 0.8 23 = 10.6° 50.4 + 142° 423 + 137 7.3 + 1.0° 927 + 1.0°

'SFA : Palmitic + Stearic, 'USFA : Oleic + Linoleic
SCanada, Hungary, Rumania, Bulgaria, Russia, Philippine, China.
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