E H 2% it Acta Entomologica Sinica, September 2010, 53(9) : 1009 - 1014 ISSN 0454-6296

2 AR 7325 AR T 8 M 85 05 F Y & 1 I iy

21,2 1 22, %
HmE, 2 RN, ZE #
(1. ¥ AR S I AR P53, B 200232,
2. HERPAEY BRI, EYESREMESTRATHESALRE, £iF 200433)

WE: 7 TAFUEER AR Bk E RBRARTT MM Corythucha ciliata J|W g FE X2 EHIREW , 445 E NI
BN SNEAEAR Platanus x acerifolia W F b, FIFGEVERAIL AR, WE T AR ZEFLN T 28AM FIL
FAEBPORI AL, G5RKRW: BEEZESONIER, HREAHER(Pr) | RALRE(GCs) | ABER(Tr) BAET
Feiad R AR E 0 S5 HE CO, ¥ (Ci) RIEMRK (P < 0.01), B8R T # M ik i &8 AM i HEUG,
MR IERE a, b FIZEHIE D RERB BRFRAR, ELREHE S FE OIS, FRIEERHHS R, B2 EHS 4
RERZEZBEHRMELR(P< 0.01), BEEM 2 EFNMEK, AIAEERE &S RETREESE, S HER
BRI RN TR o X SeE UL, B AR T 0 i 4 R O A A ARGV T R K R At AR
AR L

K@ B BEATTHMEE; HRBE; EBAN; A ER

hESES . Q965 X ERFRIRAD: A NXEHRS: 0454-6296(2010)09-1009-06

Leaf physiological responses in the London plane tree ( Platanus x
acerifolia) (Platanaceae) to injury by the sycamore lace bug, Corythucha
ciliata (Hemiptera: Tingidae)

JU Rui-Ting'*, WANG Feng', LI Bo>* (1. Department of Plant Protection, Shanghai Institute of
Landscape Gardening Science, Shanghai 200232, China; 2. Ministry of Education Key Laboratory for
Biodiversity Science and Ecological Engineering, Institute of Biodiversity Science, Fudan University,
Shanghai 200433, China)

Abstract: The sycamore lace bug, Corythucha ciliata, is a newly found invasive insect in China. To
examine the effects of piercing-sucking by C. ciliata on its host plants, we measured several physiological
and biochemical traits of the London plane tree ( Platanus X acerifolia) leaves injured by the bug using
photosynthetic apparatus and colorimetric analysis. The results showed that with increasing leaf injury by the
bug, the photosynthetic rate (Pn) , stomatal conductance ( Gs) , transpiration rate (Tr) in P. X acerifolia
generally decreased. Positive relation existed between leaf injury and intercellular CO, concentration ( Ci)
(P < 0.01). After the leaf tissue of P. X acerifolia was pierced and sucked by C. ciliata adults, the
chlorophyll a, b and carotenoid contents decreased compared with those of the control. There was a negative
relation between leaf injury and chloroplast pigment content (P < 0.01). With increasing leaf injury,
soluble sugar content decreased, but no consistent pattern of free proline content in leaves was observed.
The results suggest that photosynthesis is weakened and some other physiological and biochemical
parameters are changed in P. X acerifolia leaves injured by C. ciliata.

Key words: London plane tree ( Platanus X acerifolia ) ; Corythucha ciliata; leaf injury; physiological
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(Sances et al., 1979; Welter, 1989; Zangerl et al.,
2002 ; Haile and Higley, 2003 ; 7¥E 5%, 2006)

RERAREARIEMRE . EI IR THE Y R
K, [FEIBREARERE | U5 g (s k4. SO, F1 NH,
55) MR BE (A RUhEE s 551 . 1h%E. HMk . &
FLARIERSFR IR I R AE S & 3E ), BUN B IR
RIL] RGAR T, B8 AKITEMiE Corythucha
ciliata (Say) J& ¢ 3 H ( Hemiptera ) & 4% F}
(Tingidae) , ZH EHT KK —FhobR AR R R (ZF
R4, 2007 ; EARESE, 2008) , FEHFELA
J& Platanus ¥4, BFE—FREEL KR P. occidentalis .
TIEREE K P. x acerifolia FN=3REH K P. orientalis
(Maceljski and Balarin, 1972; Battisti et al., 1985;
Halbert and Meeker, 1998) , HZEWHIFI M H
F Bk MEKE 2R ROR R SR, 5 IR Bietkit
RE G, N miak e aEm, S5t H
PRETAE B FNIRTE , 458 AR A RN A 253800 1Y 585
PR AN ] 2 A 7 TR o

BT A48 A O 328 I e ) T 9% 22 5 o7 7E 3 38 43
i (Ju et al., 2009) | ZF EFE (BHH= 5, 2010) |
et R e A2 M (Kim et al., 1999; Song and
Cho, 2000; B CHESE, 2007) . FhEESHA(Oszi et al.,
2005) | PG+ AR (Song and Cho, 2000; Yoon et al.,
2008) . K &t Fh 28 ( Arzone, 1984; Sidor, 1985;
Driesche, 1985 ; Tavella and Arzone, 1987 ) FlHiF& 14
(X EFZEAEL—, 2009) %57 1H . 7EE A CHRH,
A KRB ARTT R85 X 2F F 0 b AR BRAEAR A 20 2
TLEMERHER , T . RGHHIE (Soria et al.,
1991 ; Halbert and Meeker, 1998 ; Oszi et al., 2005)
T, ARSCHGE T B4 AR J7 38 I ik o W B R JE
XFE A LA EMR R, RN T E &
R Z A BAAREST RGN RAERERENS
ZHrE

1 MR5EFE

1.1 ghkaret

PR FAEY) . B AT Mg R 5 b
BRI E ARERAEAE L, FRZREL
BREE K Platanus x acerifolia M {17835, 138 &4
IR 26°C . RH 85% . S #A 14L: 10D, PAJEA%
R PR R, A N —ERBA AR, i
IS S T T ARIC X (i, i B U R AR
TEREBAAR, WE 6 ~8 m, NPRAITIER

1.2 ZEZRINSR

2009 4E 7 A A B ERKR ENFEFRER KR
5520 ) s 4] 33 A B 2 B i TE B R R
LS T 2 G VA T 3 I NSO = ey A Ol 3 Y53
%, TEIRE TR RS 4 it B4y al4E A 15 K/
. 30 Sk/rEAT 45 K/ 3 ASARERE BE R AL, LA
BRI R R FE 2 FH, B bR S AR T
R VA1 ol 2y =y | DR E . S e g
By i kit . ARYE I ARSI R A, 5
SAEANALIE, FFLL 0 F (AR, it TERIIR
) Xt B

Z I LT SAEY R EARIE) , HE8
A2 FH (leaf injury class) B AHLAT S 4. 1
%, RegmEA/N T EARE 10% ;5 2 %, &
et T AR 5 U T AR 10% ~20% 5 3 2%, R4k
AT AR o U T AR Y 20% ~30% 5 4 9%, Rkt
T AR 7 U AR Y 30% ~ 40% 5 5 %%, K&kt
AR I TR A 40% L L
1.3 AEZELANTHFIEYHRIAGEESH
B E

FHEEHE 9 RIEF, EBE—RE S AFR
FREBE R PHAE MR FIRAL, ZEFOCE S RGT,
FI AV X (LICOR-6400 %, JE PR 4% ] A= )
%8 32 Z 0 195667 2 ( photosynthetic rate, Pn) |
S FL5JE (stomatal conductance, Gs) . fig[a] CO, ¥k
B (intercellular CO, concentration, Ci) F1ZE i i &
(transpiration rate, Tr) . E R MIMHBESEHE
B AR & B B, 7E Microsoft Excel
2007 B PR RIF . 2% 1.2 M5 %r
#E, K 5 MEHIWALE, FFLL 0 Foh X R, &
MEEESE S K, BAEENENFEZERNM 1
At B2 ecm x3 em HH,
1.4 AEZFELHITHFIEYHFBER, AIAHE
BREMESHEBEIENNE

FEAFEHEI REF 12 X, BB ANZ
T B ERAL, BT E AR IR B
RIS E, EBCHERERNMT A, 2% 1.2 WHR
briE, FER0.7 cm WFTFLASTER —I 5 EBOR
[F 32 B FON i 2H 4 G BB 2% . ik, ik
FMIBKALR) o 5051 CBEARBUE I & it R | 2K
S MRS E, FEE e rT s R R &
i, FHRRPEER =Ry a0 D T e I R & i
(E%¥ZE, 2006) , &R S N ALE, LU
0 FCRXHR, B EEEE S K, BAEERMES
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BRATLI F o

1.5 HiERGiIt5SH
BB R G T TR, IFTE B %

5, KM Duncan B SRR 2 2 LLBE X &2 F R

BT GG £ AR bR AT 22 57 40, R Ab BER

DPS $dnab B R 58 (B KB IIE, 2002) #47 .

2 HZRE5HM

2.1 BRATEANBEAENFEEIHFAGE
HESHHRMm

BEARTT R IERPAE I RS, BEE X FER
BB, R KEEEER(Pr) RALFE
(Gs) . ZRBHER(Tr) HEREFENTREBHE (Pn:

Fs ,, =381.932, P< 0.0001; Gs: Fs, =74.673, P
<0.0001; Tr: F5, =334.982, P <0.0001); £
FeA R, M2 FFOHEE 2 KL, iR Pn.
Gs. Tr AIBEMTFXB(EKL) ., EAEHESE ()5
ZEFH (x) ZH 2 BERHAECRRE, BT
AR R Bk

Pn:y=-1.32x+6.71 (¥ =0.98, P<0.01);

Gs: y= -0.07x +0.46 (* =0.96, P <0.01);

Tr: y= -1.82x+10.98 (* =0.95, P<0.01),

75h, HER 1R, M COMEE(C) % H
o B HG hn T SR 3 K (Fs,, = 86. 69, P <
0.0001), Ci(y) R EFR () 2B FHIELEH
X, HEEAER:

Ci: y=4.43x +183.58 (* =0.98, P<0.01),

x1 BRAFTBERMEERIRAENZRANFASEESHAIZM
Table 1 Effect of leaf piercing-sucking by Corythucha ciliata on photosynthetic parameters in Platanus x acerifolia

W 32 E GBI Pn SILRE Gs JaiE] CO, ¥EE Ci FRIGER Tr

Leaf injury class (pmol/m? - s) (mol/m? - s) ( wmol/mol ) (mmol/m? + s)
0 6.40 £0.24 a 0.45+0.04 a 183.43 +1.83 ¢ 10.24 +0.45 a
1 6.08 £0.43 a 0.41 £0.01 a 186.93 +3.48 ¢ 9.98 +0.12 a
2 3.80+0.40 b 0.31+0.04 b 194.13 +3.35 b 6.92+0.08 b
3 2.64+0.29 ¢ 0.27+0.03 b 197.69 +6.61 b 6.58 +0.25 b
4 1.36 +0.01 d 0.22+0.04 ¢ 199.78 +0.73 d 3.25+0.89 ¢
5 0.25+0.09 e 0.09+0.02d 206.04 +4.16 a 1.61+0.02 d

RPEHE R T HE £ friaR; MEFERENL:, F—FIrERRFER FHRRRHEREE (P <0.05); £2 [ Y€ mF58RE
738.98 +£0.86°C , Z5 5 CO, WREEN 231.48 +6.01 umol/mol, =S M XBEE N 43. 79%+0.75% , oA A3 MEST N 1146. 22 + 148. 48
wmol CO,/ m? + s, PEMHEFH 2 em x3 em, Values in table are mean + SE, and the means within the same column followed by a different letter are
significantly different at P < 0.05 (ANOVA followed by Duncan’ s new multiple range test) ; the same for Table 2. During the experiments, the average

temperature of the leaf measured was 38. 98 +0.86°C, CO, concentration in the air was 231.48 +6.01 pmol/mol, relative humidity in the air was

43.79%20.75% , photosynthetically active radiation was 1146.22 +148.48 pmol CO,/m? + s, and leaf area measured was 2 cm x3 cm.

2.2 BRAFEANMFEAENEDH FHEE., £
HE N ESENFI

BT8R b S, R R
K a, b FIZEAE MRS BRI R E WA (4
Za: F,, =10.626, P <0.0001; H-4& b F, ,, =
9.372, P<0.0001; % NE: F,,, =9.201, P
<0.0001) , BEE ZEFZANMIEGE, W55
K, HPH5E a PFRERERK(E 1), 42FERS
KF) 5 T, BBAM A HHEE a, b KEAE b
R A &4 A R X B 57. 77% , 55. 50% Fi
62.41%

X 2 ER S| S E a. b KT MR

TERMEIESTRY, K a, b Y bPRE
BH(y) SR ZEPN () ZHPRRE B ERW R
RAIMR, £ B EIARRF AT IAKXRE:

4gEa: y= -0.22v +3.04 (# =0.85, P<
0.01);

H4¢ZE b: y= -0.10x +1.21 (£ =0.88, P<
0.01);

KA PE: y= -0.03x+0.42 (£ =0.92, P
<0.01),
2.3 BRAFEANBEAENFEEYHFAIAG
ENFERERSENTIT

BT M ERIRZF EEY R, EZ
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40 r —&— 4% % a Chlorophyll a
35F - - -@--- 43 b Chlorophyll b
— -8~ — 24 % K Carotenoids

30F
25F
20F
15F

A EE SR (mg/g FW)
Chloroplast pigment content

wp Eoodg £
B e -,
0.0 ' ' ' l l
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3% E 95 Leaf injury class
1 BT IS R B A JE X
I S £, 2 B OB
Fig. 1 Effect of leaf piercing-sucking by Corythucha ciliata on

chloroplast pigment content in Platanus x acerifolia

ERHEYEM, R REERE S EE B EN TR
HH(Fs 5, =6.056, P=0.0009) (£2); TMFEsiH
R N R A2 HO A3 hn i 2 30— 30 AR AL AR
B(E2),

Xt 52 E R 5 T AR B A B T E A 4
Br, Z5RERH, THEERNEE () S RZER
Bl (x) ZRIME R 2 B ER LRI, AT L
TEIAAE:

y=-0.28%+4.37 (*=0.85, P<0.01)

x2 BRATENEAHEINREAM R AREER
HEAERSEHRIE
Table 2 Effect of leaf piercing-sucking by
Corythucha ciliata on contents of soluble sugars

and free proline in Platanus x acerifolia

IR AR (mg/g)

Free proline

3 E G
Leaf injury class

AR (mg/g)

Soluble sugars

0 4.54+0.73 a 0.0137 +0.0002 abe
1 3.97 +0.54 ab 0.0148 +0.0019 ab
2 3.69 +£0.40 be 0.0158 +0.0013 a
3 3.51+0.40 be 0.0114 +0.0026 ¢
4 3.23+0.47 ¢ 0.0133 +£0.0012 be
5 3.04+0.25 ¢ 0.0127 +£0.0019 be

3 itig

S =X 1 A B B S Tl o R S, WA
B HGE S R, AT 4R 4 T B
YL EER (Welter, 1989) , Z=FEF-(1997) i
JE TR 5B Epitrimerus zizyphagus St AR JLIR

A BRERRIRE M, 25 S O 4 i W S R Ry
G, ZEWEEBTHEM 37.05% , ZEMHL
fREn G E S D, REARS(2006) ]iE T
EWNBEIEIE Liriomyza sativa X B FEFISE G E
J&, BEEMNHZERERR, AR R,
SILFE . RN 2 TR, MR Co, ¥k
R M, ARG RS LARBELSR
—3

BB AR T 50 I e Yot B s A R E R A
i, WENR, BGESMEM-FREBIEM, 51
BRZEHMAIK. AFFREABRAMFZEF]
HELUG, SALT BN 1 3R A B 52 5 O
R T [ o 3 AT RERAS ] A0 R s i) T A5 AR
FIZR, BRATRMIERI A ES FG, FEHHE
FEVEFTT BE S R, fE Rl & 45 A 1 40 i #) 2K
K, SRFLT B R R R T 2 R TR o

BRATBMIERIR R AN H G, TEEE1E
PSRBT &, ZFHRZERIINS K
B, JeA R @R R FEIR T 96. 10% , M4 K
a. b XKW E RN TS AR A RS T
42.23% , 44.5% F137.95% . X B EL AR
U ORI A 20 SUB 5 (i I S i 32 31— e R B Y
B, MR REYEAERN R EG I, R
BRER, SEOHOLEERRE . XS PEY
ThRE A SR L3 Y6 RE, 024 SRR 6 A 1R F %
B E IR R R 2L BIR, K M RY
FEAS, SFBOLM S R ThREM T B, M —
R T A ATER

DO i 3 R o o AR A 2H 2R 4 B i - R 2 A 1 LA
Ah, WE GRS, 15 MER K, 4
LUk, G RA RO A VERF= YW is i X, B
DA, EM R AR B TR, ZERRK
R AR H OB, 5 M X P4 LR DL
6287 VIR RN i N W D e a7 E < K of
VIR R,

ARV E B B R R, RIS 4R Y
VB, HEmAnER K S MR K, 5% v 4 TR
MK, B EBL, FHRCHER 5 EMHR AL
S B, WHHEF Myzus persicae Ay {d JH B Y 7E
WaREERE, REESERA LA (LM
PHRE, 1995), AMRERSZGERHKE, AIE
MR SRS ZELRNZEHXREREN T
%, FHEHERETHROFEEITEERE: (1) %A1
WSS, AT HRMBEZREW; (2)FREE
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REOSFEOTHEEESE TR ) EYsHRas
RERRAE B SRTE , FEITHAEINR], RIS EOTHs
PR & R FE(PRILRAE, 2004) o

IEHFMET, HYERARTEEER SRR
%, EERFMET, Y AR & dE
BTt YR AT R IR A AT PR —
WA BAE AR A (PEAEARL R %, 19865 &) 3O
WarE2z, 1998) o Bedt A7 38 W ik oA T A0 301 o e
RGBT, B—MHIs RN, HAEME
i, BRI SRR, AR v o — 2
W,
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