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Volatiles from involucres of chestnut and their potential applications in control of Corno-
gethes punctiferalis. DU Yan-li' | ZHANG Jia-xin' , YANG Meng-meng', SUN Shu-ling', QIN
Ling', WANG Jin-bao®, ZHANG Zhi-yong' " * ('Beijing Key Laboratory for Agricutural Applica-
tion and New Technique, College of Plant Science and Technology, Beijing University of Agricul-
ture, Beijing 102206, China; *Huairou Station of Chestnut Germplasm of Beijing, Beijing
101405, China). Chinese Journal of Ecology, 2014, 33(8) : 2096-2100.

Abstract; In order to identify plant-originated attractants for forecasting and controlling of the
yellow peach moth, Conogethes punctiferalis in chestnut orchards, volatiles emitted from involu-
cres of four chestnut cultivars ( Huaihuang, Huaijiu, Yanhong and Shisheng) widely planted in
Beijing area, were collected and analyzed using headspace trapping and GC-MS techniques, dur-
ing the young fruit period and mature fruit period respectively. The results showed that 10 volatile
compounds were emitted from the four chestnut cultivars during the young fruit period, and 5 out
of the 10 volatiles were shared in the four cultivars, including a-pinene, camphene, 3-thujene, [3-
pinene, and (E)-2-butenoic acid,2-( methylenecyclopropyl) prop-2-yl ester. Cedrol and 3-carene
were only detected in Yanhong cultivar, and D-limonene was only emitted by Huaijiu, Yanhong,
and Shisheng cultivars. (3-ocimene and farnesol were specifically released by Huaihuang and Huai-
jiu cultivars. In addition, the kinds and quantity of volatiles during the mature fruit period were
both significantly lower than during the young fruit period. The results indicated that the volatiles
from involucres of chestnut differed in different growth periods, and that some volatiles were
shared by different chestnut cultivars while the others were cultivar-specific.

Key words: Conogethes punctiferalis; chestnut; involucre; plant volatiles; terpenoids.
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M EE ( Castanea mollissima) , X 4455 H EHE,
SlE Tre bR R T E R AT s A
Ak s PR T SRR, AR AR AR B R AR TR
T R | B KU PR AR AL, 78 1L XK PR KAk
AR AT EEEM, SRR AHRSNE
AU, SESEH R OF A, B IR B & By« A
AR o IEAER, B ARl 7™ b 45 F4) f R TR
THEAR B AU AL T 1R A G I b S R 8 1 FR
WA, SR, Bl AR P AR B, i Rk
FE R ARIEEE ( Conogethes punctiferalis ) 1) /& A= & 5
AR, PEARIE  FB 5 M S DX R Ak i L 3
LR IR 20% ~40% |, 7™ I R ik 60% , 1 K5
M) 7 A S A R A R R R BRI (B R &
4,2010) , VEARIEY MEE 2P EEE R
— MR AR AE R A 2 ~ 5 ARANAE, Hodr ]
e X ERAE R AE 2 ~3 A0, S AR T 8 Hh A
Itz 2 SR 7 O T AL B 8], &)y AR ROAT Bl
11 AR S A RN R S (RH SO A ZE 5T 4 ,2009)
U, A0 2 B 1 ) A S i R P R M RORAL S
X Ak ek M R A AR A AN B LA
FAEA, R SR A Y EEE R

UTAER | — L B R T Mk i M o] Al S A 1
Y ) fish £ LA SN, DA SRy AS TR] Al S it o X A e A
(BT 25 5 5 LS BT R TR 5 e W A A 5 (I
T4 20107 5 2 %, 2012) . 4R, BUR H A%
MFAE Pz B SR LA F o BT A — L
1B (EAESE 1985 ; X B4 2008 5 £ )5 BH 45,2009 5
P45 20105 4 A% 2010) ,(HZ 1 T3 2E 24
R AR5, HWF5E 07 1 2 R FHZ8 18- 0%, o
FEGEIRANRE ELSL R WAE AE R Y SRR T IO 2 -
W B R S 5 5 B Bl AR B R ACAH £ 3 0 S R
(ATD-GC/MS) VENEE A B T HA | BEAR A
P FSRARAS | T Ay b, S WA ) #5200 1) S o
%L ( Dudareva & Pichersky,2000) , % TR [ #x
ST R SR R ) 2 S R T B e M e e 22
St (BRIFIBSE,2010; # 5 2 45,2012 ) MEWTE A [H]
A R B BT R T 4 R W R SIS R B L O TR
(Vallat & Dorn,2005 ; Pifiero & Dorn,2009) , LA & ]
H R 1k, A $ G FH T A 2050 0 00 5 el i B
TR IE Y T, A3 56 SR FH 101 25 4 46 7 (headspace
trapping ) FIAH (033 - BT i ( GC-MS) B H AR, xF b
S Hi DXk e 0 o AT A AR Y 4 A R
Tl (VB ML LT A2 AR ) &)y R0 0 R 1Y) 5

AR R Y HEAT T 58 FLCEESE , 9 T — T %
AT R PR AR R W A R A Y
ip RIS A T B

1 #MREFZE

1.1 sk

PRI T 2011 48 8 A v A (42R ) Al
9 H i) CRESEEY ) 2R A AL T AL ATHT AR X
AR /K TR B C st T S 5T B I , A< 358 i
an AP A # ( Huaihuang cultivar) 4 JU( Huaijiu culti-
var) FHEZT ( Yanhong cultivar) Fl13Z 4 ( Shisheng culti-
var) , i A S AT R SR BT B IR 4 5 R
TAEBAIL TR A B R W Bz A vi e ., 8 PR
BIRAESERLIN 4 A i M Y S 2 O W 2 40, A Y
SR CIE R B2, R IRIE R . A EHARZ) 4 em,
HAEA45 g, 9 H AP AERETLRINT 4 4> R ry SE3%E
Bk, AL ALY 6 cm, A 70 ¢,
1.2 AR PIRAAE

SRR KA B R T T s AR AR 2 LA
£ B 2 B Turlings %5 (1998 ) L & Yan Fl Wang
(2006 ) iR 9 J7 75 , AT TACIE < SR 4R B i Al S S A
7 I SR BT I oty S 3, A DR SR A b Y
EWIE R T, 2B AT SE HE A 4 1 1B A T AOBR U
RS ( EAR 10 em, 5 25 em) W, SR PIRIHRICR
FHWR-FT40 4R 1, B R b 72 Oy . 25 ROl RACRFEAY
(QC-18, b5t 55 S (R 4P L 2= B 5T BT ) it th /5 A
ZEMRKORR LA Jin s SO0 B, 1528 3 3% M o ol D i
— el SR A MR HE A A SR 1Y) UK R B 3
TP, H5 i A AEL 45 ) 1 A DA IR 0 3 38 o T
#2325 50 mg W57 ( PorapakQ , 80-100
H , Waters Corporation , Milford , Massachusetts , % [ 5]
FEfSIATE 150 CFiEfk 2 h J& KU B oK
CEEFIEEAEIE B e 45 3 mL AT ISR ) MOl AR A
J& R E I AR R T AR, SRR
PIVE R B R AT, AT 2 450 mL + min™' A
) R )38 i Teflon B8 HEAT 145, ¥4 % W42 U ]
SRR BRI A IR BE ORI 7R (25£2) °C o B B 511
W R B0 T 350 WL €833 40 1E 2 e Ve B JS - 20
CIRTF . BUIERYHRIBEFLLIAT 4 b FEAb S
3 W, BRRFE Sl R AR M RIS, 4 LA 1 A28 B R TR 3%
R 4 h R s XS IR
1.3 ZJEEHERPIR T S E

W BB A 15 2 IR 200 L, JITA 420 ng 2.
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M2 E T BRAE A N bRk & . SR AOM A3
(HP6890N, Agilent A ], ZE[H) -JiT 1% (HPS975B, Ag-
ilent 24 W), 35 [F) B E AR AT 0GP 09 8 PR E
WM, AHT R B AN HP-5MS (30 m
x0.25 pmx0.25 mm, Agilent NG ,jgé) ; IS SN
AR, M 26 em - 7 UERERD 1 pl, OO EAETR
JE 210 °C R FHE, WG IR EE Ry 55 C, PR FF 1
min, L 5 °C « min”' { TR M 55 C T E 200
C,AFES min; Sk Bk 4 R B 280 °C, Bk 25
FURIRBE 230 C, DURFFIREE 150 °C, L ESHE 70 eV,
JE AR 30 ~300 m - 27

AT NIST e b i s I, %o B B iy 4% %
WA o3 AT R BB A A5 W 38 i 5 I K bR
G ) U8 BA BsF ) 5 B i U AR bt — 2D il . 45
AN 3 1 38 o 0 TR S AR AR B W T ALY
R,
1.4 HdEabsg

53 R ] 1 ( 4 SR A sl B ) AN [ Al S i
Fefr ] [l Ak B P-4 Rl s 4T )5 22 53 Bl Dun-
can BT MWL 2 5 RS (2=0. 05) , IRt A —

SR EAS [ st 190 BT AR T ) TR b A6 5 40 A g A7 i 57
FEA T-RGH8 , LIS HT H22 5 B 35 M (@ =0.05) . FFF
BRI A AT SPSS 16. 0 #17,

2 HRE5HM

XoF 4 A K S i T 41 SRR B Y S R )
BT GC-MS 2047, 45 NIST 3 FE A Z RN bR & &
B 4 AR SR ) SRR ) 32 BN A 2
FESAIBEEESSAL G (R 1) Hob et gl 2R 4
BT AR B 7 MR, R JL LT N 8
v, sk /b AUHAER] 6 B, A0, 2RI R Y
HELEY 4 MHCES A ML & WA 5 B s
()2 TIPR-2- H IR 3 2-FE i | 3R 0%5 | - T
15 BRI AN B-MAA M, H 4 AAFPILL(R )2 T
SR -2 -V FH LA 32 - JE R RN 2R 0 1 7 A s, B-
MRS B A1 5 BR L 22 A1, P8 L | e 21 0 S AE A 3 %
A DA, A EFI M U FE AR I 2 T & AR
F14) 2 Sl 0 R 8 /0 A 1 T T 5 AR B R 3 s )
LT SRR, A A S AR (R 1,
2 1) TRl — 16 & W #E AR SE 40 B A [ Aol

R1 ANMERRMI XLREERYBAXNSE( %) SRS FHEEY

Table 1 Relative content and component number of three category compounds emitted from involucres of four chestnut cul-

tivars
N B eS| e
W LI MELT A Ny VIR LT A
(RS 36.95 (5) 39.61 (6) 70.42 (6) 78.61 (5) 100 (4) 100 (3) 100 (4) 62.54 (4)
B 2.06 (1) 1.81 (1) 2.74 (1) - - - - -
fif2s 60.99 (1) 58.58 (1) 26.84 (1) 21.39 (1) - - - 37.46 (1)
Hi5 N BRI LA P Rk,
*£2 GC-MS LTI M HNERMEEEZELYHRSRESE
Table 2 Volatiles identified in involucres of the four chestnut cultivars using GC-MS
RE LAHRE gL freantE AR BT B (pg - L") AT S8 (pg -l ™)
(min) {5 il e Ttk i . a1 Tk
| FRE o H aepinene 5.886  CiHyg  3.16:0.03dB 13.17¢0.02bA [1.77:0.04 cA 13.33£0.04aA  4.87:0.01cA  7.41:0.02bB  7.91:0.04 2B  1.8420.01 dB
2 45K Camphene 6.310  CioHye  3.29:0.02dB 18.41:0.06 bA 20.69:0.07 aA 18.10:0.00 cA  6.3420.03 cA 10.64£0.03bB 11.08:0.03 aB  2.6420.03 dB
3 UK B-thujene  6.877  CioHyg  1.0720.03cA  3.19:0.01a  1.86:0.03bA 1.87:0.01b  0.65:0.01 bB - 0.89:0.01 aB -
4 BN B-pinene 7016 CiHie  2.06:0.02¢B 10.39:0.04 24 9.13:0.02bA  9.09:0.02bA  3.07:0.01 cA  6.08:0.024B 4.88:0.02bB  1.06:0.01 dB
5 D-FB4 D-limonene 8.448 Ciolie - 1.26£0.04 ¢ 1.54£0.02h  1.96£0.01 a - - - -
6 B B-ocimene 8.800  CioHys  18.35:0.04b  19.03:0.04 2 - - - - - 1.7420.01
7 3- B4 3-carene 9.076 CioHie - - 1.2240.03 - - - - -
&it 7.9 4.4 46.21 4.3 14.93 %.13 2%.76 7.8
8 WK BB Famesol 10,180 CisHpe0  1.56:0.03b  2.12:0.02a - - - - - -
HARH Cedrol 24.500  CysHye0 - - 1.80+0.02 - - - - -
Ait 1.56 2.1 1.80 0 0 0 0 0
()2 THm2-L
5 56 7 400K B
10 WWE  (E)2buenoic acid, 10738 CHig0, 46.11:0.34D  68.65:0.36a 17.61:0.04 ¢ 12.0720.03 dA - - - 4.3:0.01B
2-( methylene- eyclo-
propyl) prop-2-yl ester
4it 46.11 68.65 17.61 12.07 0 0 0 4.36
RED Hit 75.60 117.19 65.62 56.42 14.93 %13 24.76 11,64

—ARME AT RO R AN )N T RER IR R — A 5 WA ) — e 30 ( 2RI ) ) AN (DA S it o ] F) 88 i i 2 S 25 ( Duncan B A28 T5 4
% ,n=4;P<0.05) ; ARG TRy R A — A 5 5B AE A [ S0 SR A ) b A 5 0 ) ek 22 55 1038 (BSEREAR T-4686,n=23P<0.05)
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] RS AT, bR B-IAFHA 1 B-J i 1 FHE 2L A5
Az 2 AR E]JE 2 25 S A, A A W B R
AR F A AR R (R 2) o

A PGB, SR 5 Y 14 12 A 0 e b 28 A
o EYIR DT AR BR SRR S
AN B (52) -2 T M R -2- 30 H ik B 7 k-2 - i
G Al 3 AR R A SRS A P UGN S 3 ~ 4 Bhifl
RS, A RNFREZL R FA AR 2 o3k
B B-MIAIEF B-IR ML 4 B LS9, PR U
MALE A a-JR M 30 A -k 3 Rl ik & (%
2) o FIGh 4 A BRI GRS P AR BRI A 3R
W B B | o-UR M M BRI, B
ETC, XS AR 4 A SR Y A RS

YA 5 AR R
120 6 |1° WE
| IS
# 60 12
i A N
A\ .
1201 hi24a ¢ |10 IR
IS
% i Ak }\\ B\
sks
o MR . .
1201 12 10 feur
4 1S
% i M J\
5
v &n \
1201 1 24 S
% sol d 10 IS
b b
5
0 A ] .
4 8 12 16 22 24

PR B E] (min)
1 AERFERMHRAFEELNEEFR

Fig.1 Total ion chromatograms of volatile compounds col-
lected from chestnut involucres

1. o JERE ;2. BOHE ;3. B IUATIAS 4. B URHS ;5. DAY ;6. B W10
7.3- B ;8. BE IR ;9. MIARMN ;10. (J) -2 T MfR-2-T0 H JLBR P 3E-
2-5EME

3 4 it

B SRAE S A DX L 94 T e SRR 2
— BAF 8 A A IEfE AR SR ], B AU R
e 2 SRl B, DS = ARl HUR s S AR R A A
RS, PRI, RN 2y SR ) ) SR A W e 5 5 B i

WS, H 7 B 7 T A HE A AR ] b X 32
MG 4 DI A R AR 2] 10 A%
BY, FE OGS iR AR RS Y, H
o A IR AL B W AAE - TR M B | B-IUAT
SR B-IRNG 4 Bl A AR SN (O 2 T
SR -2 - FH S P -2 - L 5 FAA Ji T 3-8 0 Sy e
CLMRSE TR T R A, D-2245 g M L LT AN S A A 2
FIREAT , 25 80 A JE I 2 DR P v PR LR S i e
Ao MRS i R B REE R Z N o-
TN B B-IURAIE A B-IR M SF SRS W, 1R
MRFECRE EX IR TR, — 5, X4
5 Vallathe fll Dorn (2005) LA & Pifiero 1 Dorn
(2009) HY&AE R —F, IO R SFAE YRR S Kk
B YA EI 0] A% L YR R A i AP 2%
ST IZE R R, a-TR M B B AD A
I B-IR M A AT BE S S el 5 5 Bk i A A 32 Al 2
Yl

iy Z A5 (2012) R 78 -2 PO X )™ R A
“TRPIEIH S (PLAL AR ) FICRK 157 Rk )
2 AR R ) SR SR 44 A A A Ly AT
T o3 RN E) 100 RAEE Y, AARREE
FR2E eke e B 2SN IR S 45 5 £ )3 PH A5 (2009) |
EFAE(2010) 735 MAR SR P B A E 9 ~
10 L&), 3 3 WUFSE T 4 € AL & W RS 5N
ARTA] A5 DA AR S SR8 v G T 380 il e 2JS i 9 288
R ILTE 10 Fib &, 5 ERBETE I 5 E 1k
BV RWAFAEAR K 2 53, 70 B 3 il ax b 22 5 1 &2
BRRATET 1) % H B R S S RO [R5 2) SR
AR R VAT A AN . ASBFFE X5 R YRR
FHTGZS SMACRFEVE Al A X 52 R WA LR R ok
7T & (0 58 BE AR A 5 3 5) 2 (2012) 25K TG
JEIKZEA R AR XS G 1T 5 1 < YT 5l 5
FRK T 57 32 A Y SRS £ 5 P
S MR AT T R (A B (S R
SERRE I

AR TOU S 978 B 125 P e 4 4R 2 10 45 R W R 2 55
D AH T HIEARE S B AR SR T YR R Y
SEBRRBERCTE B, R, B A S A B oAb 2 A 2 4
BARIRSR 222K FIZ 7 1% 25 EAEI R AL E )
P74 4E (Turlings et al. ,1998 ; Yan & Wang,2006;
FRIRAE, 2011) , AT FT 20 85 % 0 By -3k M L 3K
I B-IIFIG | B-TRM AN D-IR S S RIS, L AE
VFZ HAbAY) A SRR KB F S A0 2 b B
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