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iHSEZE & B Ceuthorrhynchus asper i
R F R E X EYIELZ DT

\ 1** 1 N 2*** \ N 1***
A FER S Fxa x| fE
(1. PHACARMBLE RAFRYRA 4B, B0 7121005 2. BEPEE 28 Memise ot #E 712100)

B E [HH)] HATHSEESH Ceuthorrhynchus asper Roel BB 1A FEARMIAL A2, ARFF0H4 W4
2R AN [F] SRS AT e S, RS I IR T R BTN E BN SRIE R, R R G AP
BEFEAT IR, [FE] HH Y BRSO E 2L B AN SR S 0 g 5 38 3 100 [ A ik
HECMS M GRE- B AR, S AT AR Yy, R E 4 (Principal component
analysis, PCA ) Mfmi/N 3515041 ( Partial least squares discriminant analysis, PLS-DA ) S-#%i% 8
FERBFH LW EET EHELEY. [HR] ZELWPIHEK 4 N0SEMF LB B AR, CKESS f1F
Z% 5 SXPZ B ARG IEF . 4 AR rh A e B 47 RS R Y, GARERSS . B B
W IR MG S DAMRE N, a4 b PP AR & A0S T 81%. PCA Ml PLS-DA Z0Hr#k /s
AR AR R A 2 A B X, A E RS R S O R . T, ZRC
fis | 2 -3-COMEE AN R -2- il 55 o [ 8538 ] S5 OISR il CKESS il 2% 5 5 B i & g1k
CKES58 M 2% 5 5 &r2s e h sk it B & B S M R W ml Reh s B SR 22 2 P N & Bk fedd, st
LAY FEA LRI BN, +—B . CRROEEMR-3-CM-1-B855, Tt Rae & B HIEZEL i
R ARl I ES S TN E e 7 N M - 2

KSR MSRZELW; e FELEE; AYIELRY; SapiiE

Preferences of the rape stem weevil Ceuthorrhynchus asper for plant
volatiles from different oilseed rape varieties

ZHENG Shuai'™ LI Xing—Hao1 LI Yong—Hongz*** LIU De—Guangl***

(1. College of Plant Protection, Northwest A&F University, Yangling 712100, China;
2. Hybrid Rapeseed Research Center of Shaanxi Province, Yangling 712100, China)

Abstract [Objectives] To determine the preferences of adult rape stem weevils, Ceuthorrhynchus asper Roel for plant
volatiles from different varieties of oilseed rape in order to identify the varieties most attractive to this pest, and thereby
provide a basis for developing environmentally-friendly control measures. [Methods] Y-type olfactometers were used to
determine the preferences of C. asper for volatiles from different varieties of oilseed rape. Volatile components of different
rape varieties were extracted and identified using headspace solid-phase microextraction and gas chromatography-mass
spectrometry. Important volatile components of rape varieties were analyzed with Principal Component Analysis (PCA) and
Partial Least Squares Discriminant Analysis (PLS-DA). [Results] Adult rape stem weevils significantly preferred volatiles
from the CKES58 and Qingza 5 varieties to those from the other two varieties tested. A total of 47 volatile compounds were
identified, including esters, alcohols, aldehydes, terpenoids, alkenes and alkanes. Esters were the predominant volatile in every
variety, comprising > 81% of all volatiles. PCA and PLS-DA analyses indicate significant differences in volatile compounds

and their contents among the different oilseed rape varieties. Important or characteristic volatile compounds included
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(Z2)-3-hexyenyl acetate, 1-undecanol, hexyl acetate, (E)-3-hexen-1-o0l and (E)-2-dodecene, etc. [Conclusion] The rape stem

beetle is attracted to the CKE58 and Qingza 5 varieties of oil seed rape. Characteristic volatile components of these varieties,

include (Z)-3-hexenyl acetate, 1-undecanol, hexyl acetate and €-3-hexen-1-ol, and may play a key role in the host selection

behavior of C. asper. These results provide a basis for developing new monitoring and environmentally-friendly control

methods for C. asper.

Key words Ceuthorrhynchus asper; rapeseed; host selection; plant volatiles; green control

{2 Brassica napus L& %k [ 5 2 A iEHE
W, ORI AR 77 2 3R DR I A= 7 4 4 1) E 20 i
. IEZE4H Ceuthorrhynchus asper Roel,
JE#EM H Coleoptera, ZHF} Curculionidae, £
BEP | H R RN T A — AR R AR, DA TR
TR A HURATRE IR 2, ARSI,
HEEVAE L A, WERD, 8™ 0 T4
BRIAZE , 4 AR ZE AT R AR 1 2 3 4l
i AL Abs (ZRKZ05E, 2009 ), MEH 7 BPEL
4y OB I 20 5 52 F A I AR T, AU
S AP R ), e RBOLRK A 55 I
PR AR, BT R R M BB A T
MELAEE S, ARG E E 2 DR, AR
B R () S R AP, 0l B i MR 1 T 2E AR
kAT IR (A4, 2018), XA G RIF
RIS Y RPT EAEIE, PRI, RfRf A R gt X
FREZH ST

P R RO AF A SRR G R 3
] | T A fih 45— R AT R ERESE, 2022 ),
XY RRIRZE , AR 1
ARG . AP B RESE , R R A
AIRRDE . BRE Al SE , 45 525 ( Bar-Yam and
Morse, 2011 ), & HUZESIE IR B9 %8 v 27 AR 1 i
fige, FEAREEMLE , H LA 5 AR A 1 <R
WK B FEAEYE L YA R Y IR A B
5 ] ( Abraham et al., 2015 ),
TR R AT LA RS, — 280 A
SHRIE R W), - AERHE Y o T
T o2 SR ER L &9 ( Pivnick et al.,
1994 ); 5 —KREANIHRIARIRIELY) . ANFHE
VIR R R A — 8 R Sk, TE LR A
A28 s E % ( Hatanaka, 1993 ), 3595 27 48
YRR WAE B ORE R R TIRE, B e A

KRR HATHR IR 2S5 . HRiT Z i H T
PR R AU 7 v AL 46 Bh AR T A W R ( B ARar
4, 2015) MRS (BRIBEKSE, 2013),
YE FECR A 5% -BOs I HHoR . Y H
TR VA S Y 2 Rk S AL A Y M
MEYRIR G, G . e, Bk, BE.
fig . FRFEEFIERZE ( Pefiuelas and Llusia, 2003 ), A
{UARFAEI A8 B ANAE . SRSE . i R FIZE A R
R A AR, T HA R A BB A
[] oty AR AR 1 4 0 ) 2 R e L il 25 B I
X5 ( Van Den Boom et al., 2004 ), iXLb45 7
SRR VE AR Y4 R vT T B AR 3 AU KR
OGBS . TN TR DL S SR ey B
S (oSS, 2022),

H i) v % E o R R AR AR A,
Xof H 2 32 R F I SR SCHE ) 45 W ) F 5 B
WM Z o A FEAE FH [B] LSS SIS [R5 i Aot
Z RPN S L, RS E R R R AL
TR AR P E 2 AT T, FR 5T
SEZE G VNN [] it it = ) e 49 22 S e, D
0025 (AR A BT TR 45 6 SO i - BT I FH 4L
K ( SPME-GC-MS, Solid-phase microextraction-gas
chromatography-mass spectrometry ) X A [f] i Fft
HSRIE R HEAT TR . 3BT beas, SR
FKEZHBAEYIEENE LY ST, BTENZ
R R I A B AT SR A

1 #MB5ERE

11 B RiENEY

2020 4F 5 H 7 H il A B re i s 33° 45N,
105° 45'E, M4k 1375.01 m ) RAEMZEZES H AL
W, WSS E FERAM TSR, LISt
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it R ] R L AR YRR B T s A
FAAR R, FB 45— A — B A2
o HBERAE SIS ZE 5 R BT 0] S0 08 ==
J& . BT LU M S AP IS 2050A 7E
NN 2-3 d, FFREERRE LRI 2 h,

ASTR) I S i Bl oR AR TR — b, FEHEM
919, 4% 5 5. CKES57 Fll CKES8 %, fF[n]sx
AR 22 °C M 16 °C JEJAH 16
8 (L: D), I 60%1 N T HFRF bk

1.2 BWILEET ALK

TS AT AR [R] SRR SR AR L B
ZEMFER A A I AV 2L, AR, X
HEHR PO RV RE B R o R R TR B e K
FrRFEAR (120 cmx90 cmx90 cm ) N, 7EMRIEH
Y BURRLSEAY (Y BN 1 em, SEFHK
15 em, H AR IR B PR e /1R 60°, T B
BEAS AR T AL 38 SR B 11 ) H i) il P 28 (2 4 A o I
TR HURITRE ) ( TS0 K BRI S 25 5 B G TR (6 AT
), EHSROETF I BT . S ARIE
S, A AR A B T,
P A AR R0, K ik HR O A R PN ] PR
30 min, FHRACREAL (QC-2 A, Jti573)
PRI BT T ) R A Geasd 3 M R RN 2 AR AL D
FEIMB R, SR MHEIE N 400 mL/min,
A 30 min JETRF RGN AT E S5 IFIRTT A ik
PR, KRR — i E T Y B R
—Akb, £ 10 min PWETFICsR TR N,
WA A — Tz —KE, R
30 s DA b, il st i O RRZ R R TE ; #F 10 min
P RO BE BRI 0 A AR e P o AR 5 Sk IR ek
PSR S Y UGS, B, BRI 10 Sk T 4R IR
A Y BURRSEAL, (A BB AR 2t H R
K ZRIBK B IOK CERE TR G =T, AR
P 200 °CHET 2 h J5 AT R M 24 B vk
ACBRAEE, FEREAR N 70 °CHET 2 h 5] R
o FRAARA IR, A2 AU AL
Ak 30 WHEE, MiKEE 25 °C, BfE
15:00-18:00,

1.3 SBIHEET AR
HIVERYE N 70 em, &4 50 em AU 7R %

w58, I 80 HAMEHT, HTiEA. RS
1.2 AR A IO BRI, C7E R R BRI £
PSR ZE G Wl R R SR R G,
B 24 h AR SRR R L, & 42
WK, e H RIEE 22 °C. &K 16 °C.
JEFEA 16 0 8 (L : D). MJE 60%IW N TH 724
HiEtT .
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TS AR, BAHEIE I 145 4R % ) i Ak 3
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260 °CEAF T #4k 20 min, J5 i ATCA BEA 4
T AE 25 °C& 4 T 2£H 40 min, B~ LRI
B3N EHE,

GBS RS G- B (GC-MS,
Gas chromatography-mass spectrometry ): TRACE
1310 A HH (35 AL A1 1SQ™ B U 4% FF 5 3% 1%

( Thermo Scientific, Waltham, MA, USA ), 0%
¥4 HP-SMS 4145 FE( 30 mx0.32 mmx0.25 pm,
Agilent Technologies, Santa Clara, USA ), [&4H
25 B F 4R ( Solid-Phase Microextraction ,
SPME, 65 pum DVB (Divinylbenzene)/PDMS

( Polydimethylsiloxane ), Supelco, Bellefonte, PA,
USA ), ZBUERUG, HliA _LR SR A iz
FERESE T, 280 °CA#ME 5 min, EHANAR, L
IMIRPEEE, WEN 1 mL/ min; FHERERF . &Eif
T 40 °C, {55 2 min, LA 8 °C/min AYEESE %
TR ZE 260 °C, FFAREF 5 ming AR AR T
M2 (Electron ionization, EI) 53, HEHES
70 eV, i 45-650 m/z, FEFMIFESIFT,
XHE R SMRI SRR BERE (10 ng-pl™) fff7 T
AT o RIERRZS O RS SR SE I, FE R SR
T, XIS N R R AT AT T R

HT GC-MS e 31445 4 Py i L B8 Bf 1]
M Jmigl, i3 2 NIST ( National Institute of
Standards and Technology ) #(¥i)%F, ShruERE
FLER, XS AE YA T 5 (O /D S48 )
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Ui -3-CAR AN — B AR AR A AT RAIE ),
JH e T AR U — Y ) 25 45 W 2 73 RO R 0 5 it
Fr L.

15 #ESH

i il EXCEL H1 SPSS 26.0 e itH %3
ZEG AT Ry 0 S 00 235 SR A 7 008 A BLRT A G
SIFT, RAT 27 KB AT I S 25 4 Lk X A [
TS R R . I PRI R
Kyt Ia , R Z-test 17 ZH b, FFAIH
Bonferroni j%3REUK IE P {E ( Bonferroni adjusted
P-values ). f# ] Metaboanalyst Zf4- X254
B % & W) 17 F 4> ( Principal component
analysis, PCA ) 3 #T Fll i e /)y — 3 15 4] 1 43y

( Partial least squares discriminant analysis,
PLS-DA ).

2 HREHH
TSR T R R A SRR T RO

FIFE Y BUMLAEASCER T 255 B G AS )3 =%
SRR (1), LSS as (XA,
CKES58 1R MRS, Xz HER I 2 1 ik
SIVER ( =5.828, P=0.016 ), 525 (AXIHRAHLL,
TS X T 2% 5 S-WAT #a /= 3.571,
P=0.059 ), 7EZAML 919 (P=0.847) Fl CKE57
(P=1) 575 (AXT B a], JHZE22 4 B LA
] P AN BH I

21

7721 CKES8  **

CKES57 ns

Z2/:919 Qinyou 919 ns

FHZ455Qingza 5 *

| Bih3E Rapeseed 0% S, Air
8 |
15| _ 715
14| ] A
8| | ZIC

20 15 10 5 0 5
1

10
i 3R 2 5% B A B 0ot 7 [ i e B AL 5 I I

15 20 25

Fig. 1 Olfactory responses of Ceuthorrhynchus asper adultsto different varieties of oilseed rape
HMUERAIE ZEF BE (P<0.1), **AFRAINE 227 W (P<0.05), ns {URAILRNEA BEXER (Z K5 ),

* means significant differences between treatments (P < 0.1), ** means extremely significant differences between treatments
(P < 0.05), ns represents no significant difference between treatments (Z-test).

TMEZES H W Z IR A T i a R an &l 2
Firno 24 il HEH A 5 %, 13 Ll hikss
CKE58, 3 KiAHUEFEZEIL 919, 2 kil dlipk+e
CKES7., JME22 4 Xt 4 4> ShFh i B m i A
BEXEF (= 40.254, P<0.001), HAwLFIliT
T 4R 5 58 CKES8>ZAM 919>CKES57,
TMSEZEG H R 5 4% 5 5 F CKESS i ffhi i
PEES AR, (HPES5ZEM 919 1 CKES8 1
R

22 FARmMMKELZYHEASRIE
ASTR] Bl R R B R SRS AR 1

fiizn, it GC-MS 437, HeSese A FhmEEs |

W2 BRI NI A,
I 47 B, BRZAL S YIHI & =i S . CKESS
FLUE R 30 FEEY, BEZE 10 Fl (95.77% ).

B2 3 (5.23% ). Bekeds 4 F0 (0.68% ). Mike
252 (0.81% ), BEZE 3 Fh (0.21% ). 12K 6
Pl (1.67% ). HAM 2 Fl (0.17% ); FH 4% 5 SIS
EF 31 FALEY), FRIE 6 Fh (83.11% ), Mk 4
Fir (13.52% ), Beke2s 8 fh (2.11% ). Mk 3
i (4.63% ). BEZE 3 Fl (0.55% ). MiZdE 6 F
(1.69% ). HAl 1 F0 (0.05% ) ; CKE57 3% &
3| 32 k&YW, mE3E 5 AP (17.02% ). FRIS 8
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AR (%)
Number of specimens selected (ind.)

CKES7 241919 CKES8
Qinyou 919
3K #h Rapeseed variety

B2 HSEESF R EX AR E @A SRR RS LR
Fig. 2 Comparisons of selection frequency of
Ceuthorrhynchus asper adults for different
varieties of oilseed rape

BRI AR SR ] 22 5 W 2, RT3 Al
A Z T2 E i, H Bonferroni K IE P {H,
Different letters above the bars represent significant
differences among varieties, multiple comparisons were
conducted with Z-tests, and the Bonferroni method was
used to adjust P values after significant 4> tests.

HIRSS
Qingza 5

Fit (81.37% ). keke2s 6 Fh (0.82% ). MEZE 7 F
(0.62% ). FEZ 1 Fh (0.05% ). Mkeds 4 F
(0.75% ), HiAth 1 7 (0.39% ); Z4k 919 Hhsksg
F| 36 FLGW, BRZE 8 Fh (82.51% ), BEk 5
Fh (14.03% ). BElRZE 10 FF (5.94% ). Bldk s
Pl (1.05% ). BE2E 2 B (1.00% ). #iZE 5 Ff
(2.67% ). HAth 1 FF (0.06% )o

HE 3 4568 1 nLIEH, CKEST FFA 11
ERIA 1R (3-H 34 0B ); 218 919 +5f
MIFERYAT 4 Fh, S 5lESFrRE, 4-H3E-1- (1-
HELZH) AR (3.1.0) -8 0. 3,6,6-—H 3-
WA (3.1.1) BE-2-% . 24-—HHC ke,

2.3 AESEMBKEZMARFISERPCAS
#7#0 PLS-DA 43#f

H#% 2 ifLLE ), PCA WS B Rt 3 3
AT BE R REAS [R] S A =2 2 18] . 22 219 79.8%

F1 AN RIMMENELYR S FENEE
Tablel Relativecontentsof volatile componentsin four oilseed rape varieties

gy PRRIITL o p g e A

X &5 (% ) Relative content (%)

No. Re;cierr;t;on Name of compound CKE57 %ﬁlﬁ 919 CKESS %E% 5%
Qinyou 919 Qingza 5
1 490 589-43-5 2.4-F O g 0.11+0.04
2,4-Dimethyl-hexane
2 491 5187-71-3 2-FH B4Rt 0.49+0.02 a 0.39+0.04 b 0.13+£0.04d 0.28 +0.06 ¢
2-Methyl-pent-4-enal
3 6.12  928-97-2 3-C4-1-1%(2)-3-hexen-1-ol 0.52+0.08 b 1.87+0.86 ab 3.18+1.86 a
4 6.30 544-12-7 2 -3-C Kl (E)-3-hexen-1-o0l 16.59+4.80 a 1.39+0.25b
5 6.37 111-27-3 1-CV P 1-Hexanol 0.52+0.06 b 1.22+0.02 a
6 6.37  51174-44-8 3 g1 g 4 0.59+0.05
3-Methylpent-4-en-1-ol
7 7.39  42125-10-0 oo g 2, TR G 0.35+0.08 b 0.86+0.06 a 0.31£0.06 b 0.38+0.13 b
(Z2)-pent-2-en-1-yl acetate
8 7.69  28634-89-1 4-F L 1-(1-H1 3 2, 3)-XUFR (3.1.0)- 0.35+0.21
[
4-Methyl-1-(1-methylethyl)-bicyclo[3
.1.0]Jhex-2-ene
9 7.77  99-83-2 7J(ﬁ'}?ﬁ‘ 3-Methoxy-1-propanol 0.48+0.05 a 0.43£0.10 a 0.28+0.04 b
3,6,6-Trimethyl-bicyclo[3.1.1]hept-2-
ene
11 8.16 0.15+0.02 ¢ 0.16+0.02 ¢ 0.86+0.14a 0.59+0.02 b

3-43-1,5-2F W
3-Ethyl-1,5- octadiene
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43R 1 (Table 1 continued)

X (%) Relative content (%)

[52] H‘ ‘El
gy PRI gy Lt Ry : —
No. etfnlielon Name of compound CKE57 %ﬁ: 919 CKESS HoR 55
Qinyou 919 Qingza 5

12 8.79  3387-41-5  {&J Octadiene 0.12+0.09b 0.42+0.12a 0.25+0.14 ab 0.45+£0.03 a

13 9.15 123-35-3 H #E:# Sabinene 0.18+0.08 b 0.48+0.16 a 0.24+0.13 b 0.32+0.04 ab

14 9.63  3681-82-1 Z R BEE (Z)-3-hexenyl acetate  74.32+5.02 275.89+1.35 a 83.79+3.84 a 82.29+7.15a

15 9.79  142-92-7 Z PR EL G Hexyl acetate 5.84+1.44a 5.53+0.02a 6.13£2.26a

16 9.97 104-76-7 E$@§ Z_Ethylhexanol 0.38+0.21

17 9.99  58175-57-8 5 pyrt.1-fj 0.14+0.04 b 0.24+0.03 a
1-Pentanol,2-propyl-

18 10.14  5989-27-5 Fi i ME 4 (+)-Limonene 0.22+0.14b 1.27+0.55a 0.48+0.44 ab 0.37+£0.39 b

19 10.57  17301-32-5 4 7 — e | g 0.14+£0.07 ¢ 0.36+0.08 b 0.49+0.03 a
4,7-Dimethyl- undecane

20 10.69  13466-78-9  3-EJF Carene 0.27+0.02 ab0.31+0.13 a 0.13+0.07 be

21 10.69  99-85-4 v~ M y-Terpinene 0.64+0.04 a 0.13+0.05 b

22 10.69  508-32-7 HH Cyclene 0.35+0.02 a 0.13+0.04 b

23 11.49 Tilik-4-C Jsis 0.39+0.01 a 0.11£0.03 b
(E)-4-hexenyl propionate

24 1156 33467-74-2 (st Efs 0.12+0.03 b 1.14+0.15 a
(2)-hex-3-en-1-yl propionate

25 11.57 1120-21-4  +—%¢ Undecane 0.15+£0.03 b 0.77+0.17 a 0.18£0.03 b 0.28+0.09 b

26 11.67 124-19-6 T-/#% Nonyl aldehyde 0.68+0.25a 0.44+0.13a 0.14+0.02 b

27 12.41 4-C R TS 0.35+0.18 b 3.25+0.20 a
(E)-4-hexen-1-yl butyrate

28 1241 16491-36-4 i 3 1 4 L T fig 0.16+£0.02b 0.27+0.10 a
(2)-3-hexenyl butyrate

29 1250 53398-84-8 7 3 {1 g TS 0.12+0.10 b 0.88+0.21 a 0.98+0.50 a
(E)-3-hexen-1-yl butyrate

30 12.63  103-09-3 BB 5+ ¥ g 2-Ethylhexyl acetate 0.59+0.24a 0.17+0.06b 0.11+0.03b  0.54+0.09 a

31 1345 75039-84-8 o 5 - g | 0.24+0.11bc 2.13+0.31a 0.49+0.17 b
(E)-2-undecen-1-ol

32 13.63 74663-85-7 EE‘%%WJ{% Nony]cycl()propane 0.22+0.05 ¢ 0.98+0.65a 0.37+0.02 ab 0.72+0.12 ab

33 13.64  112-40-3 + — %% Dodecane 0.26+0.02 b 0.45+0.03a 0.12+0.02d 0.19+£0.02 ¢

34 13.82  112-31-2 &M% Decanal 0.37+0.12a 0.13£0.02 b

35 1541 35852-46-1 g jfis 0.27+0.09 a 0.42+0.16a 0.95+1.14a 0.30+£0.17 a
(Z2)-3-hexen-1-yl pentanoate

36 1542 41446-67-7  JIji-3-+ DUk (2)-3-tetradecene 0.53+0.42 a 0.73+0.18 a

37 15.57 74663-91-5 1Pt 0- 1 EL PR 0.30+0.07 ab2.634+2.40 a
1-Heptyl-2-methylcyclopropane

38 15.57  6975-98-0  2-F1 35445 2-Methyldecane 0.67+0.02 a 0.18+0.02 ¢ 0.22+0.02 b

39 16.52  31501-11-8 0.67+0.13 ab0.15+0.05 b 0.80+0.51 a 0.67+0.02 ab

PR - P i
(2)-3-hexen-1-yl hexanoate
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4% 1 (Table 1 continued)

573 et [
gy PRI o) g g
Retention

W25

XI5 (% ) Relative content (%)

ZA 919

GEER

No. time CAS no. Name of compound CKE57 CKE58

Qinyou 919 Qingza 5
40 17.26  112-42-5 ~+—5 1-Undecanol 0.38+0.31 be 0.83+£0.59b 2.88+0.04 a
41 17.27 7206-13-5 2 -2-F WM (E)-2-dodecene 0.31+0.04 b 4.37+£0.02 a
42 17.33  41446-66-6 ﬁ'5‘+ mﬁﬁ%(E)_S_tetradecene 0.24+0.02 a 0.25+0.10 a
43 17.40  13833-25-5 {241k A Sesquiterpen A 0.33+0.01 a 0.28+0.10a 0.19+0.14a 0.15+0.02 a
44 17.40 629-59-4 1E+ DU Tetradecane 0.25+0.05 b 0.44+0.02 a
45 17.41 629-62-9 ‘I“ﬂiﬁf Pentadecane 0.59+0.03 a 0.41+0.09 b 0.23+0.02 ¢
46 19.13 192823-15-7 5 3 5 ¢ puyHf 338 fox 0.13+0.06 b 0.59+0.03 a

2,3,5,8-Tetramethyldecane

47 19.14 10147-41-8 0.62+0.14a 0.51£0.21 a 0.49+0.03 a

1-+ /e he i

1-Octadecanesulphonyl chloride

X 4 Al ISR R A2 W0 o3 BOARDN 5 i AT B R T 22 00T, JFEH] Duncan PG B6: AN [R] 6t Al 1] 19 22 7 S 5

(P<0.05); R85 AR/ NG FRERIR G Rl A 22 5 B2

One-way analysis of variance was performed on relative contents of volatile components in four varieties of rapeseed, and
the Duncan’s test was used to identify significant differences among varieties (P<0.05). Different lowercase letters after the
data in the table indicate significant differences between varieties.
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Fig. 3 Venn diagram of volatile componentsin
different varieties of oilseed rape
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Table2 Comparisons of volatile componentsfor four varieties of oilseed rape based on
thefirst three principal componentsin PCA analyses

F TTERE (%) FI TR (%) Fl& AlE PH
Principal component Proportion (%) Cumulative contribution (%) F value d.f. P value
5 1 F 843 The first principal component 53.6 53.6 29.54 3,8 <0.001
p p p
5 2 F )43 The second principal component 16.4 70.0 4.74 3,8 0.035
5 3 F 843 The third principal component 9.8 79.8 2.25 3,8 0.159
p p p
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4k 2 (Table2 continued)

BNy Z 1 L Multiple comparisons
Principal component CKES7 %k 919 Qinyou 919 CKES58 2% 52 Qingza 5
5 1 F 857 The first principal component 6.62+1.48 b 8.21+0.36 a 2.98+3.00 ¢ 4.57+£2.79 b
% 2 FHL4Y The second principal component  0.57+1.11 b 2.29+1.90 ab 4.26+3.65a 2.5442.70 ab
% 3 FH4) The third principal component  2.01+1.61 a 1.25+3.12 a 0.67£0.73 a 2.59+3.14 a

XF PR PRELAIRT 3 A FE TR R R I 22387, IFd A Waller-Duncan 5 %0 LA [F] i i) 1) 22 55 W 3 M (P<0.05 );
R AR RN S0 5 B 22 B 3

One-way analysis of variance was performed on the first three composite factors, and the Waller-Duncan test was used to
identify significant differences among varieties (P<0.05). Different lowercase letters after the data in the table indicate

significant differences between varieties.
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Fig.4 Two-dimensional scatter plot of thefirst and
second PL S-DA components for different
varieties of oilseed rape
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Fig. 5 Comparisons of contentsfor top 15 volatiles with highest VIP scoresin
different oilseed varieties based on PL S-DA analyses

A {83 CKES7; B %% 919; C 103& CKES8; D {RFH L4 5 5 VIP (HARL /1Y EEHEA 5.
A stands for CKE57; B stands for Qinyou 919; C stands for CKE58; D stands for Qingza 5;
VIP stands for variable importance in projection.
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