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ABSTRACT The objective of this experiment was deter- may be enlarged and RL may be reduced, indicating this
mined to investigate the effect of the planting ratio of Male ratio will be useful for rape seed production.

Sterility (MS) to Restorer Line (RL) and harvesting time o . o . -
on fatty acid compositions under F; seed production of Keywords : oleic acid, F; hybrid seed, biodiesel, oil composition
Brassica napus L. For rapeseed seed production, two experi-

ments were conducted in the open fields. One experiment

studied planting ratios of MS to RL (4:2, 10:2, or 10:1) SIMAR A8 =7o) wet x| Luksl Abdu| 9t o) 7] 2.
were planted and investigated fatty acid composition at 40, o] AslElo] SARA 7} Az Q) wela] s
45, 50, 551, an(;i 60 dfa}tfts afte'rdﬂowermg',t.the ot};ethz sefttdcsl Q1 Hio] @ oy x]e} 22 thA|oLR] ZiEe] P Qo] AR
were analyzed on fatty acid compositions of harveste 7 9Jth E3], 0A7)2, 22 o] ABA /28 o|Lst
seeds at five sequential stages. The results showed that fatty J‘“a”‘t}' =3, TTZH l]'j’ ?—_]L ;H e °0 5= el
acid compositions of developing seeds were influenced by A Azel] dieh walo] Htol F-etal Slek(Bun er al,
MS:RL planting ratios and F, hybrid treatments and  2007; Yuan et al, 2008). ThJRl {1 X—;"% = TA7EE

contaminated level of fatty acid compositions, erucic acid, ESRHPAR] H]Eo] Yol L&y} Yo AL FHo|x H|nF
were unaffected by planting ratio of MS to RL. Fatty acid oLA A AMREF 4= Q) J_(Klm et al., 2008), HFo| @ t] Ao A}
compositions such as palmitic acid (C16:0), stearic acid 8= T oleic acid @ TR EEo] AtEe] glona o

(C18:0) and linoleic acid (C18:2t) contenti decreased during 215t o] "o] 9IthJang ef al., 2002a; Kim et al., 2009).
seed maturation period in 1% and 2" experiments. In ’

contrast, oleic acid (C18:1) content relatively increased up B 2hedl Al 459 Al SAR o ApAlepA &
to 55days after flowering. At day 60 after flowering, oleic ~ §>2 o] A Hadte). o]& st fiste] Al
acid content was unaffected by MS:RL planting ratios and X3 3244 FAHEYS 3 14 &5 Al T4
F, seeds treatments. Aspects of related gene expression of (Male Sterility-MS)¥} 3} X](Restorer Line-RL) 7F2] %A
fatty acid synthesis such as SAD, FADI and FAD2 were o] wE AuEy o] olt}, g Alermlale] ujo] Qo7
foll.owed exactly t(.) changes of fatty acid compositiqn AEAE oA S TEA | TEE400~450kg/10a)0]
during seed maturation. These results suggest that MS ratio P, HE o lr_7].oﬂ7.]] w3 53 olcklang of dl.
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A EA] AHAHEA LS Fatty acid methyl esters (FAMEs)
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2 O] W BAsh] ] S0Ce] BTk 544
72 53 £49] total RNAE RNeasy Plant Mini Kit
(Qiagen, USA)-- o|g3}o] &390tk cDNAS] $HJLRT-PCT
kit (Invitrogen) & o]83}0] A=I5}odc}. X74782, 5-CAACCCT
TACCTTGGCTTCA-3'9} 5'-TTGAGGTCTCCGTGCTCTTT-3";
AF181726, 5-ACGAAGTGTTTGTCCCCAAG-3'9}5'-GTTGT
AGGGAGCGTTGG-3"; AY599884, 5'-CCTTGGTACAGAGG
CAAGGA-3'9} 5-TGAGGGATTTGTGGGAAAAG-3' ; tubu-
lin, AF 258790, 5'-GTCGACGAGCAGATGATGAA-3'9} 5'-C
CTTTGGTGCAATGT CACAG-3' Izjo|m2 ARgalo] Real
Time RT-PCR (Applied biosystems, 7900HT)E A A5} L}

4 |.I=II

EJ_'— 1 =tk

k=)

EXEIat ZH2Z! ol K2 SSAI71E X|2it 24
A} B 719 A4 ol W2 A 24| ATHE
AR G 7F NS 3 55A4171(40, 45, 50, 55, 604)7F
Zg) o] whe} palmitic acid (C16:0)} linoleic acid (C18:2)
T A A om Hashs HhHo| Hio] o] ARg-o]
&= oleic acid (C18:1)9] 32 Z715t AatE et

(Table 1). ZAPR:EFEA(10:1)2] vlo]A The A2 v]wc
N3 & 40944 palmitic acid¥} stearic acid (C18:0)2] 3aF
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A FAL) S5 27] DAPRIA ThekRt AR hEzle] B
= 7V 7V 4:20]00| A oleic acid 2 7MY w2 7
< HE$tH(Table 1).
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Table 1. Effect of male sterility (MS) to restorer line (RL) ratio of seed of rapeseed on fatty acid composition at five sequential

stages (40, 45, 50, 55, and 60 days after flowering).

Saturated Monounsaturated Polyunsaturated
Hzrvest RIiVI S:_ fatty acid fatty acid fatty acid

ate rato e 60 C18:0 C20:0 Cl8:1 C20:1 C22:1 Cl18:2 CI18:3
4:2 6.1¢c 1.9b 0.6b 55.7a 0.8a 0.2a 25.0c 9.6b
40 10:2 8.0b 3.6ab 0.8a 48.4b 0.3b 0.3a 27.0b 11.4a
10:1 13.5a 4.1a 0.7b 37.2¢ 0.3b 0.2a 32.7a 11.1a

Mean 9.2 32 0.7 47.1 0.5 0.2 28.2 10.7
4:2 5.9a 2.4a 0.7a 57.3a 1.35a 0.3a 24.1a 8.0b

45 10:2 6.7a 2.9a 0.8a 53.7a 0.3b 0.3a 25.4a 10.0a
10:1 6.5a 2.8ab 0.7a 55.7a 0.9ab 0.3a 25.3a 7.8b

Mean 6.4 2.7 0.7 55.5 0.8 0.3 24.9 8.6
4:2 5.3a 2.4a 0.6a 57.2a 1.62a 0.3a 24.5a 8.1b

50 10:2 6.1a 2.6a 0.6a 54.8a 0.2a 0.2b 25.4a 10.1a
10:1 5.9a 2.7a 0.6a 55.8a 0.9a 0.3a 25.1a 8.8ab

Mean 5.8 2.5 0.6 559 0.9 0.2 25.0 9.0

4:2 5.1a 2.1b 0.5b 59.1a 0.9a 0.2a 24.0ab 8.0a

55 10:2 5.6a 2.8a 0.7a 54.6b 0.3b 0.2a 26.2a 9.5a
10:1 5.3a 0.3b 0.5b 60.0a 0.8a 0.2a 22.7b 8.1a

Mean 53 2.4 0.6 57.9 0.7 0.2 24.3 8.5
4:2 S5.1a 2.1a 0.5b 62.3a 0.8a 0.2a 22.1a 6.7b

60 10:2 5.7a 2.4a 0.7a 56.9a 0.4b 0.2a 23.9a 9.8a
10:1 5.5a 2.4a 0.6ab 59.3a 0.9a 0.2a 23.1a 7.9b

Mean 5.4 2.3 0.6 59.5 0.7 0.2 23.0 8.2

Mean sharing the same letter are not significantly different by Duncan’s multiple range test at P<0.05.



SXHQ Fy FXE LA FREIL PHEEIO

oleic acid¥} linoleic acid &+
i} 7H%¥% EZo|A 22t 43%2} 7% A8}
S5 oH AL 24 Zsks

, 1991).

+ 101 XH*‘ HMW =2 ?_%01
FA M= A o Bls} E1 EP
(Table 2). E'_Ptﬂoﬂ I Az} 221313} 3}
o] 4:2, 10;2&} 10:1 H] m 4.32g, 4.12g 9} 3.67go &
STAZIL SR HI7F TR AP el w4tk 7]
&0 HaofA AR SHEZ] B] FoflA] 2:13 4:1 H]of| A
TA ko] & ANe} vt AdE UERHtH(Kwon,

229

TalH] 2 SHAPIZ TR Kl =4

1984; Horgarth and Mendham, 1995; Jang et al., 2002).
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Table 2. Effect of MS line to pollen parent ratio on yield performances of rapeseed at day 60 after flowering.

MS: RL ratio Plant ng). Branching Pod Pod length Seed no. 1000 seed
per m (no.) (no.) (cm) per pod wt (g)
4:2 10.3 + 44 37.8 £ 5.0 329 £ 2.7 6.1 = 0.1 150 £ 04 4.32
10:2 6.6 £ 1.0 419 £ 7.6 324 £ 27 6.4 £ 0.1 17.8 £ 0.5 4.12
10:1 9.6 + 2.1 347 £ 3.9 422 £33 6.1 + 0.1 15.0 £ 0.5 3.67

+ indicates the standard error of the mean (n = 3).

Table 3. Effect of F, hybrid seed of rapeseed on fatty acid composition at five sequential stages (40, 45, 50, 55, and 60 days

after flowering).

Saturated Monounsaturated Polyunsaturated
Hzrvest RLMS:' fatty acid fatty acid fatty acid

ate rato e 60 CI8:0 C20:0 Cl8:1 C20:1 C22:1 Cl18:2 CI18:3
4:2 7.6b 2.7b 0.7b 52.4a 0.8a 0.3a 25.4a 10.1a

40 10:2 7.9b 2.6b 0.6b 51.6a 0.7b 0.3a 25.1a 10.9a
10:1 12.5 34a 0.8a 44.5b 0.5¢ 0.3a 27.0a 10.9a

Mean 9.0 2.8 0.7 50.2 0.7 0.3 25.7 10.6

4:2 8.1a 3.2a 0.9a 55.6a 0.9a 0.4a 23.6¢ 7.3¢

45 10:2 5.4b 2.4b 0.7b 56.5a 1.0a 0.3a 24.6b 9.0b
10:1 7.3a 2.5b 0.6¢ 50.5b 0.9a 0.3a 27.7a 10.2a

Mean 7.0 2.7 0.7 54.2 0.9 0.3 25.3 8.8

4:2 6.1a 2.1a 0.5b 54.8a 0.8a 0.8a 24.7a 10.0a

50 10:2 6.8a 2.4a 0.6a 54.7a 0.9a 0.3a 25.1a 9.0a
10:1 6.2a 2.5a 0.6a 57.2a 0.8a 0.2a 23.5a 8.9a

Mean 6.4 2.4 0.6 55.5 0.8 0.4 24.5 9.3

4:2 4.8a 2.1ab 0.4b 63.7a 0.8a 0.1b 20.0b 8.0b

55 10:2 5.5a 1.7b 0.5a 58.8b 0.9a 0.2a 23.2a 9.2a
10:1 5.1a 2.4a 0.5a 57.8b 0.9a 0.2a 23.4a 9.6a

Mean 5.1 2.1 0.5 60.1 0.9 0.2 22.2 8.9

4:2 5.5a 1.8a 0.5a 57.6a 1.0a 0.2a 24.6a 8.8a

60 10:2 5.0a 1.2a 0.5a 62.0a 1.0a 0.2a 21.4a 8.6a
10:1 4.9a 1.9a 0.5a 59.9a 0.9a 0.2a 23.1a 8.5a

Mean 5.1 1.6 0.5 59.8 1.0 0.2 23.0 8.7

Mean sharing the same letter are not significantly different by Duncan’s multiple range test at P < 0.05.
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Table 4. Effect of F, (MS: Pollen ratio) on plant growth characteristics and yield components at day 60 after rapeseed flowering.

MS: Pollen ratio }izrgll)]t Brezgzl;mg (II’I(();l) Pod(clr:elr)lgth 1000 (sge)ed wt \;c/):ll;niee(zg)
4:2 130 + 8.4 50.3 + 20.1 1104.6 + 337.5 43 + 0.1 5.01 + 0.61 62.78 + 12.65
10:2 126 + 2.6 513 £ 59 856.7 £ 102.1 4.6 + 0.1 445 + 0.17 4142 £ 545
10:1 112 £ 4.1 37.7 £ 10.2 748.7 £ 89.1 43 £ 0.1 426 + 0.10 4159 + 885

+ indicates the standard error of the mean (n =3).

ojio] Q= Aol Holx Uit Mg F asAAe 101 B °°

oA e B A7 02 Aol ot de o oleic g os | i
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Fig 1. F, rapeseed grown ratios of MS to RL (4:2, 10:2, 10:1)
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standard error of the mean (n =4).
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Fig 2. SAD, FAD2 and FAD3 gene expression through real
time RT-PCR (top) and RT-PCR (bottom) during seed
filling of rapeseed.
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o} T2 AgFo|¢th(Table 1).
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