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Analysis of Combining Ability for Quality and Yielding Characteristics
in Rapeseed (Brassica napus L.)
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Abstract - Nachanyuchae and Youngsanyuchae were originated from the cross between “Erra”( @) and “Tower”(&"). The
cultivars were made at Bioenergy Crop Research Center, National Institute of crop science, Rural Development
Administration, Korea in order to develop the high cold tolerant and yielding rapeseed variety with non-erucic acid and
non-glucosinolate as good seed quality indicator. The superiorities of these varieties have been shown through the regional
performance trials and demonstration farmers fields. Naehanyuchae and Youngsanyuchae had good agronomic
characteristics related to yield potential such as many valuable branches and pods, and long pod length. The seeds of these
new varieties composed of the 80% of oleic acid and linoleic acid without erucic acid, and glucosinolate was not extracted

in the oil cake. The average grain yields increased by the from 16% to 22% according to the regional performance trials
compared to check variety.
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Table 1. Artificial crossing and hybrid generation of rapeseed
I. Artifical crossing

No. of combination No. of flowers No. of pods Seed set No. of
Testing Selection by crossing per plant percentage (%) Fruiting grain
180 176 7,062 4,838 69 68,752
II. Hybrid generation
Testing Selection
Generation No. of No. of No. of No. of
combination line (plant) combination line (plant)
Fi 176 (3,520) 156 (3,120)
F, 156 (317,500) 60 (692)
F3 60 692 41 451 (2,176)
F4 41 2,176 15 267
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Table 2. Line selection of preliminary yield trial in rapeseed

Testing combibation (line)

Selection combination (line)

Ne. 15 combination (267) combination (2)
76018 Yudal*xOro / Norin23xOro/Tower (2)
76035 YudalxRapora / Bronowski (1)
76036 YudalxRapora / Tower (2)
76038 YudalxErra / Tower (3)
76046 Na ["xMidas / Tower (5)
76047 Na 1"xOrle / Bronowski (7)
76049 Na I"xLesira / Bronowski (5)
76050 Na I"xLesira / Tower (3)
76052 OroxTower (27) ErraxTower - 76062-B-65-1
76053 MidasxBronowski (71) ErraxTower - 76062-B-70-3
76062 EmaxTower (83)
76085 AsahixBronowski / Erra (5)
76152 BronowskixErra (25)
76156 TowerxOro (15)
76157 TowerxMidas (13)

Table 3. Preliminary yield trial of rapeseed

I. Agronomic characteristics

No.  Combination Pedigree Bolting Flowering Flower Flowging Matqring Maturing
date date ending period period date
81 ErraxTower 76062-B-65 Mar. 9 Apr. 2 Apr. 30 34 58 May 30
86 76062-B-70 Mar. 14 Apr. 12 May 5 26 50 Jun. 5
Yongdang
94 (Check Feb. 27 Mar. 30 Apr. 30 33 63 May 30
Cultivar)
II. Yield components and yield
Branch 10a
1,000 .
Plant  Ear No. of Pod  Seed set 1,000 10 rain il
No.  Pedigree  length length Total First S q pods length percentage el Index grains Wweight ‘i; hst content
m) (em) O FISCSCON porcar em) ) YN 0 weight @ o (%)
(kg) (@
(®
81 76062-B-65 1438 494 36 13 23 344 5.8 88.4 343 127 5334 643 3.0 38.5
86 76062-B-70 1342 376 32 13 19 50.2 5.0 88.4 333 123 512.3 650 3.0 37.8
Yong-
o4 UM 606 444 S0 20 30 576 48 610 270 100 4478 603 3.0 430
(Check
Cultivar)
C. V (Bh)  wereesremsmsssesseissi sttt 10.9
O T 7PN 57.9
17N 76.5
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Table 4. Regional performance trial at three location

Bolting date

Flowering date

Flower ending

Maturing date

No. Line — : - : - : — :
Mokpo Jinju Jeju Mokpo Jinju Jeju Mokpo Jinju Jeju  Mokpo Jinju Jeju
Mar.  Apr. Apr.  Apr. May  Jun. Jun. Jun.
I Youngdang ) 4 21 5 3 11 12 )
Feb. Apr. Apr. Jun.
2 Mokpo 29" - - - - - - - -
okpo 29 26 3 29 3
9 Mokpo 51" Mar. Mar. Mar Apr.  Apr. Apr May May Apr Jun. Jun. Jun.
(Nachan) 22 29 12 18 20 13 12 27 30 10 14 11
10 Mokpo 52" Mar. Apr. Mar. Apr.  Apr. Apr. May May May Jun. Jun. Jun.
(Youngsan) 24 2 4 17 19 7 15 30 1 12 10 8
No. of No. of Pods
No. Line Plant length (cm) Ear length (cm) branches per ear
Mokpo Jinju Jeju Mokpo Jinju Jeju Mokpo Jinju Jeju  Mokpo Jinju Jeju
1 Youngdang 129 127 - 492 54 - 33 17 - 43 41 -
2 Mokpo 29" - - 125 - - 42 - - 33 - - 'y}
#
g Mokpo STl yse 35 ug sz 3 30 14 34 50 39 40
(Naehan)
#
10 x‘;ﬁ;ﬁ) 143 141 137 44 51 38 40 13 33 49 40 49
No. of fruit No. of ovule Seed set
Pod length
No. Line od length (cm) per pod per pod percentage (%)
Mokpo Jinju Jeju Mokpo Jinju Jeju Mokpo Jinju Jeju  Mokpo Jinju Jeju
Youngdang 5.1 6.0 - 23 17 - 23 19 - 100 88 -
2 Mokpo 29" - - 4.4 - - 19 - - 21 - - 91
#
g Mokpo ST g oy s 30 23 25 30 28 28 100 83 89
(Naehan)
#
10 ?é‘;?;;szi) 60 70 60 26 22 21 28 26 25 93 85 84
Seed yield 1,000 grains
I 0 .
No.  Line (ke/102) ndex () weight (gr)
Mokpo Jinju Jeju Mokpo Jinju Jeju Mokpo Jinju Jeju
Youngdang ~ 219.8 166.2 - 100 100 - 3.0 4.7 -
2 Mokpo 29" - - 324.5 - - 100 - - 3.9
#
9 M&Eﬂﬁafj 2428 2356 3473 11 142 107 3.0 4.1 3.1
Mokpo 52"
10 (qui(;szn) 2655 2228 3775 121 134 116 3.0 43 3.5
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Table 5. Grain quality of rapeseed bred in the experiment

) Fatty acid (%) Glucosinolate Protein Qil content
No. Line o o
PAL STE OLE LIN LNL EIC ERU BI Pl OZT Total (%) (%0)
1 Youngdang 34 1.8 685 212 45 06 0 415 037 6.16 10.68 24.9 43.0
2 Mokpo 29" 53 1.6 544 281 105 0 0 375 027 6.68 10.78 23.1 44.0
Mokpo 517
9 46 1.5 587 227 11.8 07 0 028 0.17 058 1.03 234 433
(Naehan)
4
10 Mokpo 52 45 16 660 17.1 92 15 0 0.06 0.03 034 043 245 439
(Youngsan)
Table 6. Regional mean yield of rapeseed bred in the experiment at three location. (kg/10a)
Total Mean Index
. Li Mok inj j . .
No ine okpo Jinju Jeju yield yield %)
Youngdang,
1 (Mokpo 29) 220 166 325 711 237 100
Mokpo 517
8 (Nachan) 243 236 347 826 275 116
#
9 Mokpo 52 267 223 378 868 289 122
(Youngsan)
(Kwon et al., 1976), FiAltiollA= 1762 83,5207 A1& 278 Aol SAIskI

SAste] AltidES AAIBHAAL 15623 3, 12071415 <&
Asto](Kwon et al,, 1977) FoAUlZ2 AAHA|FH cHKwon
et al., 1978). FxA|tjoll A= 15623} 317, 5007112 34
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A FE v S0 gt 23 B4
Year 1976 1977 1978 1979 1980
Generation Cross *F F, F; F4 Fs
Erra(?) 1 1 1 Mokpo 51
9] 2 (Nachan)
: 3
X :
: 1
: 2 Mokpo 52
Tower(C') 20 2,800 2,012 (Youngsan)
Applied No. of families 1
No. of lines 21 3 1
No. of plant 20 2,800 105 60
Seleced No. of families
No. of lines 1 1
No. of plants 20 1,218(21) 3 1
() : No. of plants of O-erucic +O - glucosinolate *Generation shortening
Fig. 1. Pedigree diagram of Nachanyuchae and Youngsanyuchae.
o] Aol w5 Aufolt), by ghomol 4 A% olgzs
S5 WA A o o] FEek FRle B4 Atsto
Z3F Ak & oo A AR o]ofRthY & ¢ WE Choi, H.O., L.H. Kim, J.I. Lee, B.S. Kwon and B.M. Kae.
717k Yo $2=31 Zx oz 8o o]Ro] AR 7] 1977. Early maturing and high yielding rape variety,
=9t} “Mokpo 11”. The Research Reports of the RDA. 19(crop):
65-68.
o o Immer, F. R. 1941. Relation between yielding ability and
- homozygosis in barley cross. J. American Soc. Agron.
33:200-206.

& wFes FEvE wRAel Aot FEE, ¥ Kae, B.M., JI. Lee and B.S. Kwon. 1971. A new rape
9 oA FE5S 4517 $Iste] Erra( @)} Tower(d) variety Yudal. The Research Reports of the RDA. 14(crop):
2 agasio] $4T PR, P, 44 FFOR 6772
A B3i515, Bu525 el AEHS Hojalo] A LS Kim, I.H., JI. Lee, B.S. Kwon and B.T. Moon. 1977.
gk A1 W =7} A2 AFS ARA A Z2(YIHS Breeding of development in rapeseed by F; generation.
A AL AN T AXE o} B3| B EZESO gt The 1977, Annual Research Report of Industrial Crop.

_ _ = . National Crop Experiment Stations, Rural Development
fﬁi ]i](j]/\i %:_/F’ A, e, E?Q% _:;aok Oj;g Administration. 239-268.

I epote], el A Al 240] S8 28t EF i IHL 11 Lee, BS. Kwon and Y.S. Ham. 1981, Newly
AFARE A3 SA Gl B AR oleic acidf developed better quality rape variety “Youngsan-Yuchae”
linoleic acid®] 80% ©)d FHrH FAF FEoln, i with non-erucic acid, non-glucosinolate. The Research
AZ glucosinolate’} A3 Q= F=dt FFo|t) FE3H Reports of the RDA. 23(crop):183-187.

AL AL 16~22% 245 T B 8% = Kwon, B.S. 1983. Studies on heterosis breeding in rapes for

Solct,

-29-

quality improvement of seed oil and oil cake with cytoplasmic
genetic male sterile line “Mokpo-MS”. Ph.D. Thesis, Chosun



HiHEEE Korean J, Plant Res, 25(1) : 24~30(2012)

University of Korea (in Korean).

Kwon, B.S., D.S. Jung and J.I. Lee. 1978. Breeding of
development in rapeseed by F, generation. The 1978,
Annual Research Report of Industrial Crop. National Crop
Experiment Station, Rural Development Adminisration.
pp. 326-331.

Kwon, B.S., D.S. Jung and J.I. Lee. 1979. Breeding of
development in rapeseed by Fs; generation. The 1979,
Annual Research Report of Industrial Crop. National Crop
Experiment Station, Rural Development Administration.
pp. 312-316.

Kwon, B.S., D.S. Jung and J.I. Lee. 1980. Breeding of
development in rapeseed by preliminary and regional
yield trial. The 1980, Annual Research Report of Industrial
Crop. National Crop Experiment Station, Rural Development
Administration. pp. 355-357.

Kwon, B.S., D.S. Jung and J.I. Lee. 1976. Breeding of
development in rapeseed by artificial crossing. The 1976,
Annual Research Report of Industrial Crop. National Crop
Experiment Station, Rural Development Administration.
p. 223.

Lee, J.I, B.S. Kwon and L.H. Kim. 1978. Newly developed
high quality rape variety, “Yongdang”. The Research Reports
of the RDA. 20(crop):173-176.

Lee, J.I., B.S. Kwon, L.LH. Kim and Y.S. Ham. 1980. Newly
developed high quality rape variety, “Mokpo 29, Nojeok”.
The Research Reports of the RDA. 00:145-147.

Lee, J.I. and B.S. Kwon. 1981. Studies on the heterosis breeding

-30 -

in rape by using cytoplasmic genetic male strerile lines.
Embryological study of Mokpo MS line. The Memorial
Papers for the Sixtieth Birthday of Dr. Ree Jeong Haeng.
pp- 29-37.

Lee, J.I, Kwon, LH. Kim and Y.S. Ham. 1981. High yielding
and cold tolerant rape variety “Naehan-Yuchae” with high
quality of oil and oil cake. The Research Reports of the
RDA. 23(crop):188-192.

Lee, J.I., Kwon, L.LH. Kim and Y.S. Ham. 1984. A new single
cross rapeseed hybrid “Cheongpungyuchae” by using male
sterile lines (Mokpo-MS). The Research Reports of the RDA.
26-1(crop):100-105.

Lein, K.A. 1970. Methods for quantitative determination of
seed glucosinolates of Brassica species and their application
in plant breeding of rape low in glucosinolate content. Z.
Pflanzenzuchtg. 63:137-154.

Rho, S.P., JK. Bang, S.K. Kim, J.I. Lee, RK. Park and
B.S. Kwon. 1986. A new good quality and high yielding
rape variety “Hallayuchae”. The Research Reports of the
RDA. 28-1(crop):208-211.

Wetter, L.R. and C.G. Youngs. 1976. A thiourea-UV assay
for total glucosinolate content in rapeseed meals. JAOCS.
53:162-164.

Youngs, C.G. and L.R. Wetter. 1967. Microdetermination of
the major individual isothiocyanates and oxazolidinethione
in rapeseed. JAOCS. 44:551-554.

(F4=4 2011,6,10; =4 2011,9.21; A& 2011,10,25)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


