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Responses of cotton to elevated CO, and the effects on cotton aphid occurrences

CHEN FE-JUII y GE Feng, LIU Xiang—Hui (State Key Laboratory of Integrated Management of Pests and Rodenis, Institute of
Zoology, Chinese Academy of Science, Beijing 100080, China). Acta Ecologica Sinica.2004,24(5) :991~996.

Abstract : Responses of cotton to elevated CO;(705. 0 ul/L. and 1032. 3 pl/1. vs. 387.4 ul/IL. ) and the effects on the occurrence
of Aphis gossypii Glover were researched during cotton-seedling stage by simulated experiments in climate chambers.

Our results indicated that: (1) Elevated CO; concentrations at 705. 0 pl/I. and 1032. 3 pl/1. promoted plant growth with
significant increases in plant height and biomass. (2) It was very advantageous for the photosynthesis of cotton plant in
elevated CO;, and significant increases were observed in leaf area, leaf area ratio and chlorophyll content. (3) Elevated CQ,
significantly enhanced the contents of free faity acids, free amino acids, tannins and gossypol of cotton plants, but significantly
reduced soluble protein contents. (4) Significantly negative correlation was observed between life-span of aphid and some
chemical components of host cotton plant, i.e. free fatty acids, free amino acids. soluble protein and gossypol of cotton plants
grown in climate chambers at different levels of CO,; concentrations. Moreover, {ree fatty acids, free amino acids and gossypol
(%) all had significantly positive correlation with fecundity of aphid, and the correlation between fecundity and water (%) was
significantly negative.

So, elevated CO; indirectly impacted aphid populations by changing the chemical component contents of host cotton
seedlings. Furthermore, it is beneficial for cotton growth that the atmospheric CO, concentration increases in the future, but,

simultaneously, the occurrence of aphid A. gossypii will hecome severer,
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ARCO IEEEMAESRAIIBRAXLH 2RI BV —. BHIE, 5 T Eaikp—P e B, kK CO, ED
JHE T 100 pd/LLGRE| T BANA WY 370 pl/L A& FFIRIT R M LR CO, lEH I —7F, X8 700 /LU, WEI E i,
CO, RAEWHEITHEERBMER, AN CO, EHMAH TREAVHAE AL FN7 8 [ 6t o] 88 51 M Y ik 3 48
AMBERMEHRE LA UES I RHNRRAFEEE Y, EXMHERT SR L ST 2 MR H S LR
KM ZEWENFE MAMSREENEYHN AT NE" ., K5 EHESEEARTELEKETHM . BEEE % (RGR 5
MRGRIME A FEECILECD ADY L B 5T & &R A (RNCR fil NUE)Rm AL CO, K E a8 i, HE , A RRE S
WRATAIEHMRE BT XS CO, ERMMREMEARR™ ). Bezemer EEREANTRBEESHELE E4 1L . BREFE
HHEARE-5CO REEEMXXERE R FEER CO, ¥ B KR in i 1 i . gk 5h, Awmack # Docherty Z7E B3¢ CO,
WERMA EFWERA T RE gl & 188 4, B E CO, Xt Fl0g B 8 5 %5 0H 0 s E W — K e pr 0 173,

W87 Aphis gossypii Glover EABAPEHHEL  REREBEETFEENERZ —. AXTHEYE A 525D
ARBHTIRBED . EEHERS CO, BENAR . HAEREE LM (EEE— ST, B4 KBEHE X XS CO, ik
EREERSHYHEX R @HSR, mEAX R TEMRE 2 2 AR M-S RIS Bl Al
HURERAACO. MEAGHRELEL S . BERYEARARBYAESBERESHAFEN ARG AR RSB W, 48
AR AARRNERRRAKERBEY RS RTLEEREEET TR EDHANERET.UEBE XS CO, W E 7 &t
VAR BESREMIERNH A RERE N FSLRTHES5.

1 ®EITE

1.1 A MAEGK-12"RFRE T ILWAEERFRAF . I Aphis gossypii Glover R B RIS TR AR E, H
HARE G XARFAERTATERBENRE LU RKAEERMUESRRA, UREFLRATH TR S MR,
1.2 AR A

1.2.1 BERCEHEER 2B HETE CO, MF (370 pl/L) B H MW 1 0 CO, IE (700 pl/L)FIE 2 6510 CO, tefE
(1050 ¢l /LI3 A~ CO, HEKF  MRMAERAR T E R /AR A00mm < 120mm) L3 #k/8 . D ERBELFEHES,50ml/2d, B
WABBETF 3 AL SHEM (HPG280H BB /RERB R FAT P L RBABMEE. & X 28.0+1.0C. 7 26. 0+
1.0C, BF 60 <CRH<80%. YL : D=14: 10 (1.,8:30~22:30;D,22,30~8.30).

.22 COBREEN ERENEAHEMRA B 7HTHR. B D Ventostat 8102 CO, ¥ B i # 1Z (Made by Telaire
Company, USA);@ #Hi& CO, WM ;B WERAE 0~16MPa, 4 [k 0. 0~0. 8 MPa); @ B @R (% — i . Q22X D-2) ;5 4
AR (5A, 24V ACH® FEMR(24V.AC-DC);® FEEH (H2 8mm).,

HIEAMEER 2¢h B, 10:30~20:30,4F 20min {30 R—K CO, W EH .5 H 1 30 K ETHEERZH CO, 2B
fH. RBHIE, 1050 pl/L #1700 pl/L CO, W BE 4b 32 # 55 bR ] W B i 1032, 3+ 26. 6 pl/L A1 705. 0+ 33. 8 pl/L,CK sE i 9
CO, # BE 2 387. 4+ 25. 3 pl/L,

1.2.3 Had@RE WE4HEEHG 15O, B EHREFREENAEE, S5 L. 5T WE R 2055 H
FERESAE AR EEEAE LB LRSS L RSN S 2 R B RS 1 RGNS 3 . 81

RIAREG A THEERP.EB1L . BTHREM CO MEFE . EXBUFSH . S sh MWEBEHNER RFM
T EERE 3.

1.3 HARBIERUE

(DWRERES HEKRB.EPRGERTE) HEETBHEE I MREE KSR, M2 LSRR H G ERE

(A eESH WERKA B 8K S E Net Assimilation Rate, NAR), I t, B (Specific Leaf Weight, SLW) %t & &
# B (Leaf Area Ratio, LARYA XA S¥ ., HEMRER Cl-202 BB (BB ELE 24 7)), NAR.SLW fl LAR R,
ZH LI, ,

BIBFBEAMKENEYR WEHAA T AR TN EASE WEAERLBNREER Y B 0RTE 528 R
5. HAEKBAM TG0 C,.720), THHEEH T BNE RASE D2 3 (Coomassie Blue Dye-blinding Method 3% #%

RS EMNE AT B B K BB ,J5 B B 37 835 BUSEERR 1 340 07 0000 52 . 0 7S B R 000 5 R B b .3k 9 5 (NETFA B
BEomAREAEMITRRAER ).
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BTEEMBESEIREREERHYESET. BT
05 e SH A B R 200 M B0 I SE R AH Smith S5 30,

(OBEHaH  F SAS6. 12 MH £ 408 (ANOVA) R H
8 AN A 2 A B E M R B AR E K3 (Duncan #5805
SATR S TTIE M AR e, LA 2 2 4y 17 R BOK CHp
WEASESHH. b A28 T RIEER ., TR
MR MBS NNSNEER A EHERHTE
R,
2 BR5a%
2.1 RRCOWEARMBEERAEATHEN

B MEAR CO ET 15 H # (15 days after
planting, DAP)# 30 A GODAP WA E . Y E .5
FPEBENMEETUEH . AKCO. BEHEMEMTRENE
K REAEYBAEE . HNMEAMTSESE . MHREGEE
AFGKR . BEF I E 5 H (One-way ANOVAY R, B
30DAP MW AR HEE KR, kS, £ &, 15
RSB HNERBEBTEE AT (R D,

i1 XSCOREMMMNBELR HEXSBNLEWROER
Table | Effects of elevated CO; on cotton plant height. chliorophyll

contents of and hiomass

¢O, Pk Height ﬂj’ﬁﬁ‘ﬁ‘ﬁ f;t._%]ﬁ Plant
of plant Chlorophyil biomass
(/L) (cm) (mg/g dry weight) {g/plant)
- IS5 15d 15d after planting, 15DAP
CK 8.93+1.39b 0.1740.02 ¢ 0. 18+0.04 b
700 10.24+£1. 74 a 3,.20£0,03 a 0. 2010.02 ab
1050 10.6541.68a  0.1840.02 b 0.2240.003 a
F values 5.62" " 256. 49" * 2,95"
¥ # S 30d 30d after planting. 30DAP
CK 9.45+1.68 b 0.184+0.03 ¢ 0.3240.11 a
700 11. 544+ 2.33 a 0,21+0.04 a 0.41:4-0.10a
1050 11.18+1,73 a 0.194+0.02 b 0,344-0.11 a
F values 4.61* 30,25 1,59

kL, x x» PRIRREBFERFCO: MM EHX A EEAES T
P<0. 058 P<O.01 MEFKF:;FR— B@RWIE LHAFHLRAR
FEHERERRERKAR T BEKF(P<0.05) % P<0.05 and
* x P<C0,0]1 by ANOVA; Ditferent letters after the Means + Std
denote significant differences between treatments (Duncan test, P<

0. 05)
2.2 KA CO MEBHEMMEELESERANER
,g, 180 - . - 25- g
2 ¢ 1050 pl/L =
mn- W 700 pisL ‘H;E
=& 0l K La 14|
r3 E xE
%3
E =
2{’ I 1 1 i 05 1 1 | ]
15 20 25 30 15 20 25 30
30 c 55 b
" B3
%E 1.0 F %E 40 |
-:g =
10 5 20 | 5 30 25 15 | 20 | 25 | 30 J
¥ 5 XX Days after planting (d)

B 1 RS CQp W0 TR X WAL & 1855 0 R

Fig. 1

Effects of elevated CO; on the indexes of cotton photosynthesis

NAR #%E 3 the net assimilarion rate; SLW B HEHRTE the specific leaf weight; LAR M B R HF K the leaf area ratio; » 1 » »
ﬁﬂl]ﬁﬁﬁﬁ@%ﬁﬁﬁﬁﬁ# # P<C0.05 and * x P<{0.01 by ANOVA

HE 1A CO, MBERLT BN S RITMBER BB B 03k 0 B A 8007 2540 (B D3GR NARH
HHEGLWRB/MIBE . I ERERCAR N BRI E R, R CO, 1k 438/ H ,CO, v R HE N T 4R B B
H.NAR.SLW #1 LAR. &XUHA T} E 0¥ (Two-way ANOVAYAIR , k5 CO, VB TV 0 AT B R R R R R 10 MLER o R R
AR PO 01) . dh5h, FER B R E D TR A, BUBR I T BUIEAR 3 5 S, CO, ik BE 75 1k Y 52 o7 8% 4 3R (<2 0. 01) . HE
kE8RE .5 CK(S70 pl/L CO, ¥ F B )F 1050 pi/L CO, ¥ B4 AT H, , 700 pl/L CO, Al B ERE 25DAP # 30DAP #
S BR B T B (P <0, 05 A1 P<<0. 01) (B 1A), BEAF. 1050 pl/L CO, ¥ ¥ 4b B8 30DAP MEHENTHOUEEE FHBWwW<

0. 05),
2.3 K CO MEETAIBELERSTHER

KACO, WBEHMBE T AEER EHRENE K, W THREASNH—EERAFNRERBDRTR. HEEX
RCO EFR.BMUTABEER (B 24). B 1T R ES,700 pl/L #1050 ul/L CO, EELHEMANHEARSKERE
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ERTFRBP<C0.05), 7258 2 fLME 3 MAMBEREW 1050 ul/L CO EABHMBARFTKE G BFREP<0.05),

BT BB AS A AR . T A E D I BB 2 il € F] 48 . CO, & BEF w17 B B 14 hn 41 4R P9 3% 9 BE A R 0 O
HEERAHSE(E 2B HE 2D, M HEEAEEEQSE@E 20, B 1 ARER4EH 1050 p/L CO, EAHENBER
EREREERTIHE S 2AMEFEEE, 700 pul/L #1050 pl/L CO, lELA BN NIENBRIBEAEBSERXEERT
A EP<0.05): 8 3 RMER4EH,700 pl/L #1050 pl/L CO, BEAMERTN I EEAR T ERERBER FHRB (P
0.05),1 1050 pl /L #EE AL A I S NERTBE S Bt @ E W I (P<C0.05), B 2C o, 88 1 UM R 30,1050 pl/L CO, ¥ &b 58
R BEHEL SR ERTXBP<C0.05); M 3 AHEZ4R.700 pi/L 1 1050 pl/L CO, IEABUTHEREEO B
BEW A (P<C0.05), H W ,1050 wl /L CO, IRFEAB Y B EMETF 700 ul/L. CO, H B A (P<C0.05),

700 ul/L CO, EAHMMEETREREER TR P<0.05)(E 2E);ifi 1050 ul/L CO, ELABHBTSRHBE
BT 2.80%~9.34% BREMNBERIBEZEKT(P>0.05), BEASCO MENATHREHANME B E XN (E
2Fy. HALTES 2 (VM5 3 UMEF R4S, 700 pl/L M 1050 1/L CO, IEAHMNBBR S EHREESE TR (P<0.05),

100 " "y 0101 o 1050 piL 5. 0.5

G & 2 E 5B ] w5 o4

¥ = - il «= =8 Exl %

& % 3 4| B

'= s A 02
p 0.48 ~

2% a = b F

i g § 30 b 112 E E'E 0.43 1 .

iy fa § 0.5 ol E : &5

® g B £ 3 038

R = | 0 i . o . e | 0.33 i | |
I OB/ #2f wmafg 148 2R IR
Gen. 3 Gen. 1 Gen. 2 Gen. 3 Gen, 1 Gen. 2 Gen. 3

B2 KRICO MERMMAEA—EERDEAREAEYESROER

Fig. 2 Effects of elevated CO; on the contents of some nutrients and secondary-chemical components of cotton seedlings

2.4 RHHENXEMBESEOE T

BRAREMNTEFUNRAHSLER S PR SRR TS EAURRE N &8 58 5 3258/
EEABZARFERENREARRED. . HP E RS SRR S EEHAT THRERL(P<0. 0D . B2 B ik
BIT 99X BMHRAF (P<0. 0D R 2ETEN, FEHMAL S KB SHFLRFBENRKE 52 08B ¥ WHHLEE P
<005, B IENBAE R RER SR SRERRER I ERE R (P<0.05), MR SESRE TRABEER S
Z\B] Y IEAH G HE K B T 1R B 3 Kk S (P<C0. 01),

%2 WCO.RETMPHERRNRANEREELAN -S4 ERHESROEERSH (Pearson L EH)
Table 2 Correlation analysis between duration/fecundity of A. gossypii and some chemical components of cotton plants in elevated CO,{ Pearsan

carrelation coefficients )

HRIEA B NILFEY R Chemical components of cotton plant

REFBESR =
lndexes of cotton aphid | AREAR  BRERR  WAAEW T R 27 o
Water content  Free fatty acids  Free amino acids Soluble protein Tannin Gossypol
AP Longevity (d) 0.6136 ~ 0. 9826" * — . G482+ * — Q0. 7797 — 0, 08L7 —{. B3R2**
AT /85 — 0. 7029" 0.6811*" 0. 7164 0. 2313 0. 3427 0. 86O~ *

Fecundity (heads/aphid}

®# P<0.05, % » P<Z 0.01
3 i

b A5 85 0 R 7K T — TR P T B 0 0 B A B R 0 M 2 Bk CO, BB A
2, SR T AT CO, WA BB HEAK CO, ARSI R IR ST % Z BN, 1N E A KO, — &
WA KR CO, YR BE T 6 T 24 00 60 43 0 1 PR 8 bt o L 6 23 P Ot B D o A 0 T B 1 2 )
FE L, FC 0K AN R TEE ) RS CO,L RN T R B & A BRI P ) (B8 G, 54 (. oK 8
ROHRS) BRREAT. R RBRY, CO, WK TR BRI M BRI K, 5 At IR — 5,
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CO, B HITASERNERF . ASCO. KEASTREFIHYWEAEA  HARBKLEEN SRR
E.EEUTTHRNEEABANSEAHERY. FIHY P BRGNS MARTENRRSREH C/N L, M C/N
MEMTEEESRERPASPRENEASREMEEHBE MM ER"Y. AHRBMEABEITFRANEEOTARIA
BHEEEWME R YRR, - BRENRE; —REBEKEF. FARE P GESMRE - REFRASHNERD.CO, ®
EAETEEREEEERAGEEERRNSE, AN AARNTESEEA S BRI, A, CO, IEA St &3 Ty
o B Y A R T A X B (I B T R AR B2 ) . Bezemer and Jones Z5-8 AT A BIBISTRIBE S Y E 15 FES S E 13 MES
B RSB, FHHMT 1Y ERRNNRHEYPE - FHEYNERER RS REZTRMU2IOY, T Dury EH
FHEYCO, MERNMMBEARBTURERMEFOATIR. FRER,. KK CO, WE A H (705. 0 pl /1. # 1032. 3 pl/L
CO, BB ERBMEARB SR AP 705. 0 pl/L CO, BUATEFRBAFAARTHIE.

PFHMBH T AR CO, KERBHR N RAEROERMERS . Awmack B8 F 1T Sitobion avenae FEBWEE CO. M T,
FEORHAR AT B BERE . W Smith R KA CO, 1R E 03 H 18 ¥ (Brevicoryne brassicae ) RE B 8 W AT 35 o . B 7
B CO, REMEMBAT. B DARZFEW ., WE,Salt F BiE . EFKE CO, FHE P . BRI B (Aphis fabae fabae H
Pemphigus populitransversus /B BERE N T B MABE  ARXBET A HERBEREEFTHMUEERY RMIKE
BRI BNHXEERY. B CO, THEMREHALARFEBYEANEEERSENENT SRR RE T NG,
KEOBRHE. HH EERKRAKSCO WEMHEM . EENTHRENMHBRE . DIHRRE. EEME.

FEEDEAIBWERHREFESZRTHBENORE . MK, 2T mi, B EE O TR HR 088 o . 48 77 58 45 5 64 68 5 i
KA R.FHMTHFEEYERNEORBEEEIEITH, Abisogold B 18 B Acyrthosiphon pisum B3 T AT 44
WEMB R HAEFEABRMERAMEFRST CO. ABAER AT ETHLVEFRRG MO, tAh 5 A5 st A 5
(Symbionts )L [ § N B EMFERVE AWM ETHFESAEEMTEIBNERTE. FHAREREHYR. B CO. THE
WIEHRRRTHHRBARNREEP R AR AEZLEFTRAEA NS Y HE . BESRESRNTHAER 12
B FAERARCEMEREEE . P . SREXEHAB THEEFEKE (P<0.0D), FHNT—AWER LS CO, FEER
@At RENrSBONREESHLEMRE ETREE RN, BF . LR NE.

A—HEH.EPERAEO S BT BE AR R BB AT R 698 R 2 SR BT ST . 4 5 Bl S R e 1 (EPGY R F IR 5X
FEMIE. i Awmack FiH R (Olfactometer) BF 5 T B WK BE CO, X FUF (Sitobion avenae)F X F T WP LIH, 5
REHEMZGEE FREBKE CO, £HR/PEST, MR, KIXCO, BEAB I EEH T T ERFITHHEREESE
MRAERZ—.
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