FwBEIY &k F % #® Vol 26,No.3
2006 % 3 A ACTA ECOLOGICA SINICA Mar. ,2006

KK CO, R EE Xt e R

X M, MFEE

(FEBERIYHET RYAFREGAVEFTERERALRE JLT  100080)

WE: XK CO, REMMELZREMIHBARE, CO, KEARIEXMEYNERREE MERREHYIEAHLER
SHARSSE AMMELEHAEEHESR FHMELEYHEWAUZHETNRE. BERRNIFRLR HE52F
MR . BENMET CO, EAATEY-BERARERWHMRAFTE, CRT Co, WETAEFHER & . KB W/ERANSERE
FAVEL. T co, MEBANEY-HARUEERRAR WKIFE, AW TERRAREBRNARREFEN L,

XEIF:Co, MERMM EMEHRN, FRARY HY-BURE HRHAR

3 M E £ 1000-0933(2006)03-0935-10 A E:Q142,0968.1 XM4FIRH:A

Impacts of elevated CO, on insects
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Beijing 100080, China ) . Acta Ecologica Sinica ,2006,26(3) ;935 ~ 944.

Abstract : Increasing concentrations of atmospheric CO, are predicted to impact both current and future ecosystems, which have
“been greatly concerned by scientists. Elevated CO, not only affects the growth and development of plants, but cause changes in the
structure and contents of their chemical components that resulted in the changes of the growth and development of herbivore insects
fed on plant. Moreover, natural enemies, which prey these herbivore insects, may also be impacted because of the effects of
elevated CO, on host plant and herbivore insects through food chains.

In this overview, we reviewed the progress of research in impacts of elevated CO, on insects, introduced the research methods
of the effects of elevated CO, on the plant-insect systems, generalized the regularity and mechanisms of elevated CO, on herbivore
insects and their natural enemies, explored the characteristics of the changes in atmospheric CO, concentrations on the interactions
between plants and herbivore insects, analyzed the existing issues in the ‘research in the impacts of elevated CO, on insects, and
listed critical areas of research about the impacts of elevated CO; on insects in the future based on the domestic and foreign
research reports.
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BECABT 0.3~0.6C, Hit 2100 FREHAR 1.0~3.5 T, BMATRL, 2HREELRER .

COo, REVHTHAMERMER, co, ERIN, BAF THYAHE G EY(I/IE KB KE.H
EE)VRAEREET MRS FN, S A LY R AR, BN L 8 C/N L, BWUZ N
AHMEEHRRAEKEF M., B—FH, k5 Co, kFEABEHFIBRERY, SBHSETE ™ EW
SFAH  REEXTHIRREI T E—RI B, XEBEBPLERTREES RS, LERLETF
EYRBOER S0 8, FAEYREERRINSFRYT XK REMREE, é%’%%ﬂi*’%ﬁﬁ&ﬂi
EU) RBBRBAT ASY BAREL MY R BT s 8,

Eir LEFERARS CO, RELRANEY-HEERARENEW, EF 2NN HFENHRBREMERE
AP, BAXTEMFRES B, R E QX — R T R, HER, EEURHTT
—RIIFRS . AXBENFAERNS XTI REM b A EESERNBIE, HITAK CO, WER
THEY-ERER R RENEW, PR TR EROBEE
1 JARAE

DA B B PR IR (S0 5 7 9 R R BN B R OT IS BT SRS CO, YR AR LT B R0 . ARIE BT
FER AR E, 7] 43 A # # 28 85 3K 3 ¥ Bt ( Controlled Environment, CE), ¥ TR = [&] 4k %8 i B Bt Bt (Open-top
Chamber, OTC)MFF A KK CO, WEF B IREK Bt (Free-air CO, Fnrichment, FACE) 3 M§ B,

1.1 EHFRRENE—FNBRIZENARFREEMHARXNBESEXH THARMEETR Cco, BERAR
MNEEMEEREAENER, R EREFIHYBAHAREASETARIRE cO, NSIEERLE, R
FRABEHFIHYALARBR™ A EEBERAEHTHAXNBESKENNED L™, BFTBH
BRARBMEMMEHEAZMAN Co, KESEFELAA. HETFTREEAIEHNIRFRATHR. BMEA
RIS 2B, BBFIE i B/ R AT AR AR R,

1.2 FI [E s 58 o B

F iR E4LFE (open-top chamber, OTC) BN TREB VT BRFEXMHERAYAR A FHmRITH, B
THERAFBRRENESENYHEARERVEYNEQEER, ER—1 8", FRKE co, MSIEM
JERREA, BT RSHE S, XFH RS KE L WIFE URRSEDF B R, F BB &G
SAARRBEHNEE MARERTAUBRHAEIEXBLZ, R, AREBENSARANRANTHE
ZER/NBIBREIBD, Bl FHEGHOHRRR, TESEBRBEER —ERW; AEURFRAELE
Wt S ARRETHEIEEN S, sh, AR FA BN BRESEHEIE 1 ~3C™, B, AR ¥E
FF K RO P9 5% & PR R 4, LAk BR IR B X iR i R
1.3 FHR KK Co, ETRREH L

EHLBTEEEARRSTERNEEHRBEARBKEHN CO,, ERBRXAEH—HIRER COo,
%, MR RPHEE RE NE SRS ARFEME, YN ERKMB R EH AR AR X
MELEEBMARARFZAETHYHNRBRIT TAS CO, REF BN HEREFE, WK co, EMM
STEYBHROEFRET TEY  BEEFEXRBBK Co,, FARERBHREEH .,

ERARBEMEY-BRRARWHARESAR. BHABRRBRGRFEUARB MRS T,
TR AHRBN BN URAHBEASERRNE, MABRRNAK o, REABRBRNARRERBELE
SERET AR,

2 COoO,REARMNERIERANRE

K CO, WHEARX B RWEW T4 0 B R EEwN, EERWRIANETEIEEY Co, R R
FY P IR AR P SR FER B R R, BRI B W TE B (— MR 550 ~ 750 /L), CO, ¥R FE 2 {L 5T
RAEMPHEMS™ . B, K5 co, KEFANBANEWEIERELEHT TEYTEEEATRR,
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KRENFRRHA,CO, REHEMBEREFEIHYARPAUERIWEBAMAB. CO, REAREHMTH
BEFEEYOBOKEEY, RN, BT EEY NS RE M O/N LM, Bezemer & Jones 254 43 # LART
MBI R, CO, R EEH A 33 R ALY P Ry 20 Y & BB REAR, T2 T FMEIBBE I8 15% ;20 R LK MY
A 17 MY RBROK LS D, T B IR 5 47% ; BT A ARG C:N H8 i KK o, B A B R %
WA EEYKAERBY RS R, 7E 1S HEEEYPE 13BN R RS BRI, E R INEE 31%,
Heh R R LY RN 429%™ . BIREHE, XS CO, REFREEMBEFHRBRSE . 1o,
CO, YR EEHIMNE K SRR AT, N 21% ~25% WAET R MO THH N B FEMERX, FIK Bt
S E BB S, MR BERBS AL EARE S R EMEEEA T EE RN, KA HLE
FEGELT 3 BN

(1) EFE#MER KL (nutrient complementation hypothesis, NH) ZERAN YEEHERNEYPHRENH
EREEMERETLANELERRS (NSHERL) of, R RSB MR RRKBHLANE R,
KK CO, REMBMEBRTHYLALFTRH ONEAEMNSER BRTHERSERARENERNE N
AR XS EEANT MY A PR N RN, - EMNRE, —ERBEKETCY ., XM
BAT , HAEERE I REEAEZNHEYAL USRI ZEYRANFE REBLEREFTHY REERK
#E & (RGR B MRGR) FI R #1 % {L 2 (ECI.ECD.AD) LA X R A FI A (RNCR I NUE) 3Rmif, K< CO, ¥ KK
gt -850

(2)B R B (toxins hypothesis, TH) ZBRULEIELFTHEYHNATANKEK EFHEE T A M
A, Co, REFAREMTHYEAKRERBYR(ET BMIOMTE™ " RANSHORE, D&
BAGALZNER ;ANEACEERFLNERNTRREABEBRNE D, LMERREEERZINHAE
KEAFWARAER, BE  SBHEANERRETEE BT,

(3) B E FF V4% (carbon nutrient balance hypothesis, CNBH) ZABR A A 1k 22 B 0 4 R B R A
ZHLAATH AN REFRYRORA . MYESENNERNAARSTEROER, 2 FREBNL
¥R ANBRYEMETE) M, S BN E YR EYREYTORER. Bit, YRARER
C/N HLi 3 EHY e, i TRXREY P ERMFH MY RN MAHRAPRERENREE, RRXERANRFTE
2 FEr-gamte
3 XK Co, REHMNMHEAEERRERRR

AEEHERBN CO, ARSI MKME AR . Bezemer & Jones ¥ BRI B ik 6 K2, B oH 4
BB H (Leaf-chewers) . # it & B2 B (Leaf-miners) . B & ] J¢ #8 2 2 (Phloem-feeders) . lN & /A T #f B2
(Xylem-feeders) . BUR 4= 41 f B B8 (Whole-cell-feeders) DEEHER (Seed-feeders)m]O Hbh IRELSNHEMNE
WHERSE, ZRBRFEELHEMBRBLUAMER CO, RETHFLHYNESRBEMAERWE R TF, M
HEFE RS REN AN RS ERRZRG R0 R RER CO, RKET,BREA
IR AR, BIRERE A TG . B AR A F# B % 8 UKW ( Neophilaenus lineatus)
R CO, MET A ENAERBMK 209 UL, ARKEFER, BEHEAZHWS , X 3 RKEREMBAT
LRI TR RRE

KBBFR A, B EIBE BB Co, IEMMEMTIHEM™ . BRARMLNREEFRN(EHE
BiFd) % o, IEFBMEMARR® , i Awmack %3] 38 % 9F ( Sitobion avenae ) 75 5 ¥ CO, T, =60
B EHABEERA™ . T Smith B E CO, FE M H 3 9% ( Brevicoryne brassicae ) ¥ 78 42 AT , Tl f¥ H 54
ARSI, Salt LiRiE, EBHKE CO, FHiFrh ,Wﬁﬂﬂ ( Aphis fabae fabae F! Pemphigus populitransversus ) Ff
BERCREE M, EIMREAR B ET  HRRN, EHRREEN AR Co, WENARRNL THE
BT R, LT O R B R S R OB Hughes & Bazzaz B3 T 5 R #f B 3% CO, ok BB B R T

http://www. [WZ23.'com



938 £ B % 26 #

R, R MR ( Myzus persicae) 3,1 F8F 8 ( Aphis pisum) T [#,3 Fh¥F & (A. nerri, A. syriaca, A.
sylvestris) WA HM' . Newman %@ iR MR, RPN FZHY AR NAEFHE R BT
FRM R MBRRE , RE T KX RS O, WEMME LK, HFE Co, WEM AR, FaMFRAL
EF TREMEA RN 3 AR,

BRIAX CO, REAANBRLAMERAARSHREARMHHERER L, BT, RELHRER
FERM Co, REARM LA, MEKRERMHBARE CO, WEELLBE™

B R Al —Fh R B, AR I co, IEAAMMME AR, —8, KBS RMERRTFHERLS R K
R E B o B Williams £ 5K A, HBER (Lymania dispar L.) ERERME KR T HLREX Co, %
FE SN 0 R OB

FRHARR B3 Co, ¥ EA LM W A R, Brooks & Whittaker BF 3T 3 > £E i R B 1 B ( Gastrophysa
viridula) %R CO, (600pl/L) B S NIRE & B, 55 2 FUME R I 7= 00 & LL 38 1 UMD 30% , M EREAK 159%™,
Awmack #1 Docherty ¥ B A M B BEWERB R WM A RS, HKE co, L HEENE, BRRWIBPARER
Mt EEMERE, RAERREZIRAEN, REERARME™ ™, HRELHEH, KK o, KE
ARARAREHRBFORT REEHESN, MEHEEL B AW, BT S nR, K7 73 i iE 5
K, W, KK Co, WEXME MR ER KB SRKEM.

KRR CO, WM MEL MR FRKF EETET R, Awmack FFIFHRENUFRE T EREPFHF £k
BiTR, AR EREBRTHRER CO, REFERKNNENAR™ , REESUWRA , EHABETER
WHE CO, RERAKK/NE LK IH™ . {8 Johns & Hughes FFZLF W, WM #: 83 B B & Dialectica
scalariella Zeller FIM B WA RIHHBER CO, FEKRMFIEY (ERRHEY) Er-BRBE™ . Johns
EMREBE, HAFFECO, FAKMWLBARMEY M Ao, W E B B Octotoma championi 1 0.
scabripennis H AR BEWHRERSE CO, AHWHEY , METH —FBHABR R 0. scabripennis £ F
HAETEEZHXT R co, IELAMEKEY™
4 X5 CO, REFAB/XHEHRKEIG

RECO, REFARLBEIRYHMNRBBERTEEE, —FH, BETH CO, WET , ERMNAERRESR
B BRHEBENFEN AT REENT, B—FH, B TH CO, ETERANERRS TH, $RXHE
REKERFER™, ‘

—BPRRY, KRR CO, REARAMTRUWMEMTFERT. W Stling BRI SR EHE Si %
RN, FREB KR o, RKEABHFAHAMEKATNEEHRBYEAN ., ¥ . Re
FRTER Co, WELAMBEMEMNENE LHNEFARIRBERN™ " AN PR BB ERFNA AR
HHAMBEHEE" ;MAK CO, WEF B ARG B AME AN ERFHH AR ERKETHES
ERARBE™ . {48 Roth & Lindroth R, KR CO, EFARHRE B EFH W F LM RE Cotesia melanoscela
X} $5 2 48 ( Lymantria dispar) % AR . Salt ERFFTHIAN, KK CO, EMMHF FEL MBI EXRE
BERMEERT, TR, M TFHEERYEREM, KX co, EABXEY-Eh-RH"XLEHENESR
RARE J% , B RXF HHRMETHREL,

5 XK COo, REARN“HAY-BER"HEERAXRNER

CoO, REMEMEERRERINMBEELNHEYMARALMIENSEAVRNTEE, HRY,HBEE
HIE CO, WEART B 30% MR & LA A B &F S 00 & B8 10 ok W ok B 0l 58 i
1% WAEER™. HEXHFR—CREEERWAEENE, BX—Fi, K5 Co, WENB ISR EF LAY
BAPUFEHITERNER NREMAERREAH; R, W THEBERMFEN TS, HEHR
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ARBEHE TR, B3—FE, KK o, KEARURBEFEMYICAIER . WM& R 75— BE ik
EHRNBEER.

Stiling ¥ Z TR CO, EF , RERAM LN EFAFEREERER D, BN ARE T BHH
T LR Co, EX HMEMMNAREHBREREABLSTEFREENEZER ., T, co, KENBTE
BEYERBERE R

CO, REHHMERETHBEXRE, WH MFER CO, WE T, FEFR B i, &3 H ¥ (Brassica
Oleracae) MY KBB4 1, BUAE T IRSR M BKIF CHR B M) 58 MMM B RS HBR™ 1A R co, ET,
Y FE ST, T 0t E R EEERY MR ERE Y REL, ERT KRR I RF IR AN
R F A F AR ERR T BB, W TREANR R B M@ R R . B AT 7 &R
RBENBL BRSEHRNWER.

6 RS CO,REABSHERMAFRANERNEM

5NEMIEREM. R NE, £ E8E L, 7T A HHER KSR Co, ERIN HOARFSAR
B C/IN MK LTI BRFAMER ., REENEERNKEHET, B EBX CO, WET B MR
B8, TENELER T, BRIMEH ™,

H5REMEREM. co, REEEMNBESARZ — FitRERNAKKFED Co, KE SR B FLH
e, BREIEXEES Co, WEEAERMN HY-ER"XENEHAIERE “* 1 Johns & Hughes & B
CO, REARMBEARMEHRMERKATNAHEHER, FEETHENRTHHRNARKEE, M
HARBER CO, IE FHEY N SBBIK, BH#E8 A3 RN QW ERFIE . B Wiliam &3 XS COo, EFH
BHSEENSEFRNAERKRENHERA, KK CO, REARBETERR, MEENEARAN, W
Hoover @ BRI 4347, IANH KK CO, EF B MK R AT s iS4, (i “F R -FAEB"HHEEX
RS HRAN Co, WHEMIERITHAAM, FEERAMEL™

BEEEELHEANET BE MHURFEE, ARERAMNBLARE" , CHIEEIEYH, BH 2K
SRAER BRAEOGSE BEENART B . BEZHY, Wi, ELRTENIFL T, /KM AR
AR HEH R AEBTREFT AR, YHIEDEHRANGRE LT MBS EE L AEBREN T COo,
B R i R R B 7T X R BE (378 CO, R ARt R F R A S E i A,

7 itig ‘

RBHENESREPH— N EEARES  EESREEMSRBTEELEEENEN., MERRE
FAEESE KEN SEFASHFL . EPRERNER RV AE=HNERER T, SR H U MH%, i
Ebr EEFEMRK CO, MELZAMHEY-HRERRRERHMHAR., AKXRAREROELKAE HK
FELE EHEHNAERBRAREBRAIFHAR S (OTO)REN T, AR FRT HHURX KK co, RE
ARRE(FACE); I AR L M EMNERASHRARRAMBESEN T MEXRAHEY-FR-RE”
BYHENHEERARNSERRMNES HEETSEHRRERRR BT R TFR |, i3 MR #
BEHMRERRT, RBEANAFTNE EWLE S FEDFEZFRNE RN SBEFET A RER S
g, KREMAREEST.

() MEREWHKNENAR SEUTHHRTLUEL, FXERERRXTF co, AREM RN KE
EEHRE(WM— BRI MR, EWERHRERERAESFAA LN BRAEMET,; KKK
UBREEREY ERENFRARE MRERAX T Co, REFARMKKIMAR, XTHESFEMYHEK,
BHEMEXER R NIREA XY, BITHEERE, KK CO, WEE 4 F Bl # 4 22 1t AL ity 38
REW SR, EEAHMET , B, KR o, WERMM FERBMBENKNEWEEEERRKYATH
HP R BBIA EIRE RS CO, IWENB RN SR KBIMNE I,
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(2) BHIBNEHE BUHE,Co, KEARER—-TKPMILE, 0 Co, HEM 1700 F 1Y 270 pl/L
B 1998 E#Y 367 pl/L, i 100 pl/L B INZR 7 T iF 300a B9 HHA], TiHE 21 42 50 £ 4R Co, ¥ EA s
A& BRI INE 700 WL £BD T IELEE 500 B, MYMHHREZEHYA/RELEEZETHRKA
K CO, WEGERAIMEWE)WAE D, CHRARBRE, KPLTFREKE CO, RRETHEYHAETE NS
F et , B 7 V8 9 06 A 914k ( Photosynthetic acclimation)™ . X% LY X B E Co, K YILEHTRES
B CO, MR RMIER. EETKME CO, REZ THEWE CO, WEART T, BRI CO, WE W& LU
ERASFFHYXRUARREARE,

REMRRYA, LK CO, KEL B, HARERBIWRBRETHRANER EEZRITESE
KE. B4 HEREREATAEEETESHAK CO, KEFBEEEN ERARTEIRFRER AR
ASRABREAIBELENFTHFEEA? dTEAGFHRFI) R EABR IR, - FETUEKHA 10
~20 MR R A, BT A #Ed SSR.DDRT-PCR % 43 F # AR 1T KA CO, ¥ E F H Xt B 438 B P 4E A HL
M,

A, RERMFRHRET Co, WER M (£ HATH K< CO, WREKF LI 150 ~ 350 pl/L), TR T 24
BIKFHMAS CO, EX T HY-BR"RENEEANAE. AW, XHARTELRETEE .

(3) MIEHFABRER(RBBERMEBEI)MBIFR KK CO, ¥ EHE I %t T4 Yy #b 82 i 2 B He 1 9A o
W, FTHEEERMNEHEMBEM L ERN . EASEHYZANEEERXREEEARHEANER
:E[Gs]o .

MBERKRS Co, REARBMFFHYMARE, TEU C, YT BRMNEWHIR I E, WX C, HY
ERREEEARED,C, MC, MY _EXRMBREFANETEEEFER BN AERE. AR M
BMARERE, KELMHABMFAME R RHR,MHHTE BRRBIFRED ;B8 Bezemer & Jones IR K
KBRS ANKEST , ZAXHBHERR BHEER HAYETRRERAREARRBEAAREE, W
SRESYREEREFREARRRL™ , MikmE R F B RBIRE S, X T F R fk 4R b
KRR, SEHTERFKERRBEFEWES™,

AN, KR CO, REABMTRBERANEWNEEIHAHBRMBEEHTFRXHEM, B, MER
PHVEK HYSER BRSEREHRZHMHEEXRELEHRERNER, HEAXAK CO, KEABMNFXH
BROFZEFRNAAE ABENFLERARD . FEEALTKENRBRHE, AHEKHHRB UEHKX
K CO, WREFA B XA B dt W5 W 45 AF 4 L™

(4) FEEFETHFR  WAIE 3 WAHR,CO, MEHMBEMERMRHKB RN FENEETH.
BIRAEB, KRR Co, REARHBEMHFTRRRXBRCRNRMNFEEETH . ERHERETREH CO, KE
FROFEEY R AR RO, oh, e mams RRER— R R, REX—NRNEE
HRAEMEYESEROEL" RN ERYRGEL™ FEREREDTNEL™ , BRI A ER,

(5) MEIRXARE CHMBRES, CO, WE KM I8 B B 8 B3 5 e R R a) 138 B
FUMBASHEYRRY S WHEREASREFHEN ST, B b T B9 &0 00 FRE , K F A
KAWERE, X T EHNARREASAE RSEAANELZ—,
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