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QTL mapping analysis of erucic acid content in rapeseed
grains under drought conditions
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Abstract: To explore molecular genetic mechanism of the erucic acid accumulation in winter rapeseed grains
under drought conditions, F,, F, and F,. ; populations derived from 17NTS57 (high erucic acid) x CY12PXW-6-
1 (low erucic acid) were used as materials to analyze the genetic localization of erucic acid in this study. The re-
sults showed that a total of 7 QTLs for erucic acid content were detected using the F, ., population in two condi-
tions, including 4 QTLs for erucic acid content in Tianshui condition and 3 QTLs for erucic acid content in Dingxi
condition. Two main QTLs were detected in the Tianshui condition, namely gEATC0S.2 and gEATC09, distributed
on chromosomes CO8 and C09, with a phenotypic contribution rate of over 20%. gEATA10 ( Tianshui) and ¢gEADAIO

(Dingxi) were in the same interval of A10 chromosome, and their phenotypic contributions in both environments were
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10.42% and 12.70% , respectively. gEATCO9 and gEADCO9 were located in the same interval of the CO9 chromosome,
with phenotypic contribution rates of 20.0% and 19.34% in the two conditions, respectively, making them the main
QTLs for co-localization. Three QTLs (gEATCO8.1( Tianshui) , gEATC08.2( Tianshui) , gEADCO7(Dingxi) ) were de-
tected only in one condition, among which two minor modification sites (gEATCO08.1 and gEADCO7) had a positive
additive effect. The major QTLs of gEA.A10 and gEA.C09 mapping on chromosomes A10 and C0O9 can be used for mo-

lecular marker-assisted selection for the improvement of erucic acid content in rapeseed under drought conditions.

Keywords: winter rapseed; arid environment; erucic acid; QTL mapping

M€ ( Brassica napus L.) J2& 3% [ 55 — K E r= i
BHEY) , AT rT 34600 55 B 1 R 45 22 R (A f B
Frmg s R on R H W A 3 S TR I 3 2
TR B A SR B IE T AR R
3 R0 0 750 4 3 S Al AL IX AR B 1) AL 4 R, AR AL IX
TR T4 RIK - B AR AR B K i 450 ~ 600 mm
1) X 35 R 2 3 3277 X, AR FE K B AN 2 450 mm [
i XA THSRAR DA, 4 i S P s A 5 DL AE bifi 5 R
K2 A SR A0S XS A A P
TR R R IREE, & TR E L Ty 5 A M ATl S X
AT BRI

IR E ATy 3R A T AT 2 X AR AT = TR
BT R SRR OB SR T R
I FPRIF IR & 7E 30% LA 1Y YRS A
22 MRIET, RIS , h T st K, BEA S
ARG NARSE A T AR, 5 B8 I E FR M E K
FREAR 5 R i, I B2 958 11 055 o, S B T 62
T BRI R R 25 0 2 Vi 58 5 I3 7 o R i 7 12 e
RIEZEH " A, B RS R & &
Z WX IR ], B - RN O R
B PR FE A S (QTL, quantitative trait loci) 52
A AE A0S FII CO3 Ze ik 11 Smooker
GOVRIH 3 A AR FREE T DH BER TR & &
RV 76 A0S I CO3 EPRFRLIN 2] 2 AN IT R & &=
T A7 A, A ) Py = AN 1 X Y SRR A i R
B i e AR S B — 58 DUk ; ki A R H
USRI RR 5 A APLO1 Al IR 25 A MO83 414
FEAERER BC,F A 0 VR VR R 22 il % Bl IR 3 | 3 ik
QTL AMARAT 2 A AL ST R 7 A S, Hoh 47
T N8 P I gERS o7 15 1T ff BEIT IR 32 T AR 53 1Y

16.74% , 43 T N13 FEBHER gERI3 3 5 R R TTHRR
H31.32%, RNFHFE DRI IR M Fl 5 T4 AL
PRI IR W 289 S Ry SR AR BT 1 DH AR Ol 41
BELRAG 1 AIFIR S AR QTL, v F LG13 4
T ITIR A IR oT ik A B Kk, AT e R o 6 MR
KL IR SRR 2 R A2 2 6 hn A T L R A o
[l 27 3| 2 3 B, IF 3R A5 T R 7 12 5 % 1
SSR #RiC CB10364 F1 BRMS—017, &% i b A6 0] 1
R IR R

ZE b, A SRR IT IR & JAH G QTL 5 A 4%
Br, EZEFIFH SSR . AFLP \RFLP Z545 10 #E 17 BE 1A
PR R JE DR B 43 BUR 5t 4% BRI A 2, AE AR AR 1E 1Y 200
SRS AR TN 6] 5 o1 45 SR WX Lo b, AR5
AR & A T S 5 1) 0 P R, A B RS 2 28
PE SNP 254510, JF %4 SSR e 4 2t i 4 35t 1% &
B, LUB B T e R XA A ) = T
WERIAAMZE B R 1INTS57 A AR ST AR 12CY #
R ST IV IR AN O QTL 2 2 4, LAY
R [ S FE X AT A T AP SRR
I BRI
1.1 Sl

ISR R H L 32 AR H S &R CORUIK”
P CY12 5« X0E " 45 i 17NTSS57 2438 3R13 1 F, |
FL AR (180 AN FABR) | F b, BEAK 32 2 ] T HF KL
R PR L 7 B S T R R A 8 AT A3 B A
TENLHT; B, BRI (F, BRARABRE A 2R 1
JEACHRA) 38 T K T 28 M X Bt S R P
FE X KBRS (R 1), BEITFR TR S &
QTL 43#7,

x1 HXBZFARHWERSKAT

Table 1 Main meteorological factors of rape experimental sites
R HZSETF Ecological factor
TR "
. s S e g - SHRE/C CIEIPN S
Bxperimental Bk /mm  AEERE LR o WA/ i HIILC o R
- - . . . Annual average Free frost
site Precipitation Annual evaporation Altitude Latitude
temperature days
KK TS 568.21 1236.53 1516 34°33’ 10.3 195
FEVE DX 415.43 1632.93 2048 35°58' 7.5 146
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Fig.1 Distribution of erucic acid content and its frequency

in F, . ; population in two environments
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Table 2  Distribution of erucic acid content and its frequency

in F, ., population in two environments

IEIR T S A REL Number of distributions
Erucic acid content/% KK TS EP6 DX
0~10 27 28
10~20 80 72
20~30 58 59
30~40 8 12
40~50 1 3

R3 BERF FERBEEFRESENS TN
Table 3  Statistical analysis of erucic acid content in parents

and F, | F, progeny populations

Sk JE7R Parents F, F,
Experimental if]{ﬁt e if]{ﬁi
site 17NTS57  CY12 e o dwifEE
Mean+SD 8 Mean=SD

. 32.54+ 0.25+ 16.40.46+  0.95~ 17.94x%

FATS 3.02" " 0.03 3.21 42.56 2.82
36.23+ 0.46+ 18.53+ 1.32~  19.04%

FEPS DX 322" 0.04 3.08 46.52 2.21

.o+ o+ 838 P<0.01 KFEFEFBE,

Note: * * represents very significant difference at P<0.01 level.
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Table 4  Distribution of genetic linkage groups and markers

PGRIN FRic K
Chromosome Marker number Length/cM
1 26 409.38
2 16 447.27
3 15 582.66
4 18 265.52
5 14 251.06
6 14 253.40
7 6 42.91
8 17 387.30
9 18 376.77
10 13 494.24
11 26 223.20
12 24 47.96
13 12 87.34
14 32 397.75
15 19 250.99
16 32 249.48
17 20 459.54
18 26 280.70
19 30 382.41
SRR 378 5889.88

Whole genome
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Fig.2 Linkage genetic map of Brassica napus
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Table 5 QTL loci for grain erucic acid content in two environments detected by recheck interval mapping
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Fig.3 Distribution of erucic acid content in rapeseed on genetic map
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