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(R BER I SR Rl L £ I A AR, L3 100080;  oh SRR BF AL B, U 100039)

(RE] BELHHRNIEHRTHEDENKICO, IREFE(542.1£24.8 71 738.8.0£25.7 pl L™ ! ws.
38241248 pl L DM REMEREFAREFNERNEN SREW, XS CO,KEFEZHH
FHRNEMEK GXBML,5 A5 H~6 A 14 H,550 F1 750 p L CO, W E AL TRF /N FE MR 45
B 2.80% ~14.92% 6.30% ~17.56%;4 H30 H~6 A 9 B, rFE 9N 5.68% ~50.52%
6.14% ~83.45% ; DCsp 2 BB T 0.39 M1 0.90 d, DG, 4 BIRAT 77 0.53 A1 1.02 d; 2 1 U R EA
oy F A AR T RS ERRBER B, KA CO, I TR B E RS/ F ARG R, BRI
TR E. SxFEAEH,, 550 F1 750 pl- L1 CO, e B 4028 A 2 R4S 4> BIHE A0 0,56 % F1 3.20% ; B Bk MO 38 4
FUBEAN 12.5% 70 18% ; 7 TRLE 2 FIFEME T 2.23% H1 6.34% . FEZF RS 5 CO, RN I, MR &9,
CELERVCEE AESIANLEREER N, TEE ZERNLASEHEERMK. KR CO IEFH
TR AR KT AT AT, R SR T A R K R SR, 550 A1 750 pul-
L™ CO, E A B FE R BRI VAT R KBRS BIR E 33.26% A1 74.34 % . 4% 45 SF FhOEE A - 85 48 x4
KEEFTFEPOIEAARNLEEXEE.

x#iA FUXSE FMF CO, FREW £k AT FH FHHEMERR

NERS 1001 -9332(2006)01 - 0091 —06 HEIFES Q142,Q068.1;%435.1 XEFIRE A

Responses of spring wheat to elevated CO, and their effects on Sitobion avenae aphid growth, development and
reproduction. CHEN Fajun!*2, WU Gang!'?, GE Feng! (! State Key Laboratory of Integrated Management of
Pests and Rodents, Institute of Zoology, Chinese Academy of Sciences, Beijing 100080, China ;> Graduate School
of Chinese Academy of Sciences, Beijing 100039, China).-Chin.J. Appl. Ecol .,2006,17(1):91~96.

The study on the responses of spring wheat ( Triticum aestivum ) potted in open-top chamber to elevated CQ,
(542.1+24.8 and 738.8.0 £ 25.7 pl* L7! vs.382.4 £ 24.8 ul- L™!) and their effects on Sitobion avenae
aphid growth, development and reproduction showed that elevated CO, was advantageous for spring wheat
growth. In treatments 550 and 750 pl CO,+ L~ ", the plant height during May 5~ June 14 increased by 2.80% ~
14.92% and 6.30% ~ 17.56%, and leaf area per plant during April 30 ~ June 19 increased by 5.68% ~
50.52% and 6.14% ~— 83.45%, respectively, compared with CK. The DCsy and DC;s were brought forward
about 0.39 and 0.53 d for treatment 550 pl CO,*L ™!, and 0.90 and 1.02 d for treatment 750 pl COp LY, re-
spectively. Moreover, the stem, leaf, ear and above-ground biomass also had some increase under elevated C(Q;.
Compared with CK, a significant increase of ear length (0.56% and 3.20% ) and grain number per ear (12.5%
and 18 % ), but a significant decrease of 1000-grain dry weight (2.23% and 6.34% ) were observed for rreat-
ments 550 and 750 pl CO;*L ™1, respectively. With increasing CO;, the chemical constituents in ear, such as glu-
cose, disaccharide, amylose and TSCs/nitrogen ratio increased significantly, while fructose, trisaccharide and total
nitrogen decreased significantly. CO, elevation shorrened the preoviposition duration and longevity of S. avenae,
and increased the number of offspring per female aphid and mean relative growth rate (MRGR) . Compared' with
CK, the MRGR increased 33.26% in treatment 550 pl CO,*L"%, and 74.34% in treatment 750 pl CO,+L™!,
Furthermore, there was a significant correlation between the MAGR of S . avenae and the TSCs/nitrogen ratio of
spring wheat ear.

Key words Open-top chamber, Spring wheat, CO,, Sitobion avenae, Growth, Development, Reproduction,
Mean relative growth rate.
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HREBRIREDPY . AR B HF 17 2L S ZE (Open-
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2.2 HHANE

TER 50 47/ 10 7 A B B F B MR BT SR BT R4
2004 4 3 A 11 H#FH, (0, =35 emx 45 em)# T 3 1 FF
WASEN, BN 100 4, N FFTHRAESS & LI
WA R RS =8:3:1.3 A 25 i, 4
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3.1.1 EEmfEKMER KR CO, KEASTH
INEY S HERER(E D).S ASHE, K
R CO, AT F /N F Wbk B i B (P <0.05).
550 1 750 pl+ L~1CO, AL /3 bk 4 BT L X
HRHIAN 2.80% ~ 14.92% F1 6.30% —17.56% (P <
0.05).4 H 30 AJG, KR CO, B F/NER
PRI TE TR A B e 2 A B R B K (P<0.01). 5

©OXTRAREG, 750 ul- LTLCO, WRE AL S 2 /5 1 Bk

HEFEINT 6.14% ~83,45% (P <0.05);%: 5 A
30 HAM, 550 pl+1.7'CO, AT F/NE H B AR M L
W TS5.68% ~50.52% (P<0.05).4830H
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4,20 4,30 5.10 5.20 5.30 6.00 6.19 +j,
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Fig.1 Effects of elevated CQ; on plant height and leaf area per plant of L 750l
spring wheat. 0 e ! L L L i
5.18 5.20 522 5.24 526 5.28 5.30

~6 F 9 H,750 pl-L71CO, 4L F/INE i B AR I T
AR FET 550 pl- L7 CO, ALFE, IR IL 6.61% ~

22.97% (P<0.05).

3.1.2 e

I8k 59 XGPSR\ )4 i

11 # Date
B2 KR CO, HUE FFE X2/ 22 1 B 1 1 )
Fig.2 Effects of elevated C(); on the earring process of spring wheat.
DCiso:50% /N E T 50% of whole plants eared; DCrs: 75 % /)N H T
75% of whole plants eared.

1 K5 Co, REABHENENE . 0oF RGN LA EN~ RO

Table 1 Effects of elevated CO; on the stems, leaves, ears and above-ground biomass of spring wheat (g)

jagiis WHE B4 CO), #eJE CO, concentration(pl-L™")
Date Item Tissue CK 550 750
5.30 PRREE # Stem 2.77+0.06 a 3.27£0.23 a 3.1740.35a
Fresh weight it Leaf 1.60£0.17 a 2.10£0.17 a 2.13£0.40 a
per plant # Ear 1.07£0.15 b 1.67+0.06 a 1.23£0.06 b
RO EYR +
Above ground biomass 5.40£0.30 b 7.00+0.44 a 6.8710.49 a
HHTHE % Stem 0.67+0.06 a 0.70+0.10 a 0.73+0.06 a
Dry weight it Leaf 0.574+0.06 a 0.63£0.06 a 0.67+0.15a
per plant # Ear 0.30£0.00 b 0.43£0.06 a 0.374£0.06 ab
# EMARE R
Above-ground biormass 1.57+0.12 a 1.73£0.12 a 1.77£0.15a
6.09 BHREEE # Stem 1.474£0.21 b 1.73+0.15b 2.70£0.10 a
Fresh weight It Leaf 0.90+0.17 b 1.47£0.12 a 1.57+0.12 a
per plant i Ear 1.07£0.12 ¢ 1.73£0.12 b 2.13:0.21a
Hh EmAR ey R N
Above ground biomass 3.43%0.15 ¢ 4.90+0.10 b 5.97+0.25a
BHTE 3£ Stem 0.60+£0.00 b 0.63+0.06 b 0.80£0.00 a
Dry weight I} Leaf 0.53£0.12 a 0.60+£0.00 a 0.60+0.10 a
per plant fl Ear 0.53+0.12 b 0.7010.10 ab 0.83+0.15a
b TR 2 4 4 B
Above-ground biomass 1.67£0.25b 1.93£0.06 b 2.30%0.17 a
6.19 R G 2 Stem 1.53+0.15 b 1.90+0.10 ab 2.40£0.44 a
Fresh weight M Leaf 0.80+0.10 a 0.93£0.12 a 0.97£0.12 a
per plant i Ear 1.80£0.26 a 2.2740.06 a 2.50£0.56 a
20 49 A )
o I AL R 4.3340.40 b 5.10+0.10 ab 5.90£1.06 a
Above-ground biomass
BEHTHE % Stem 0.53+0.06 ¢ 0.70+0.00 b 0.87+0.12a
Dry weight Al Leaf 0.43+0.06 a 0.47£0.06 a 0.53£0.06 a
per plant # Ear 0.80£0.10 b 1.23+£0.06 a 1.30£0.30 a
pud £
b E RS M R 1.80+0.10 b 2.40£0.10 a 2.70£0.46 a

Above-ground biomass

47 A< [Fl B3 R b 5 7] 2 Rk B B VK (P <0.05) Different letters within a row meant significantly difference between treatments at 0.05 lev-
el. T 1A The same below.
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ﬁﬁy‘%ﬂi@ﬂu 56.07% 7l 43.33% (P <0.05), #1 £ &

HAGEI T 29.63% (P <0.05);750 pl- L1
CO, Ab /N (b b 020 40 6 B th S 086, 3
B3k 27.22% (P <0.05).

6 H 9 HHMELREH, KK CO, KEEL
BB A/NE MR R B B S EEE(P
<0.01) . FE(P<0.05), {BXF B ER 0 H 5 521003
ARFE(P>0.05). Hop, BrBEK T ES, 750 pl-
L™ CO, ab¥EFH/INE M EE M e 18 40 8 5 & K%
HB(P<0.05);T 550 pl-L7ICO, ML BERST
gk, B M BRSO 4B R, MR R
63.33% 61.68% 1 42.86 % (P <0.05).

6 J1 19 BIMEL REM, CO, BEXLW [ F
INER PR ERET, R BN AL T E
(P<0.05), TIXf A4 =R A RgE (P>
0.05). HXTHE A EL, 750 pl- L7'CO, TR ERFH S
BEZE (56.86% 1 64.15% ) Fiih L& 240 £1(36.26%
F50%) M EE,FE (P <0.05) M AKMTE
(62.5%, P<0.05);550 ul- 1.7 'CO, WRERE T
Mtk MMM EMAE T E BN
32.08% .53.75% 1 33.333% (P <0.05).

3.1.4 EFRERYHESR KR CO, IRET L E
Fomn ZREAE A SR GR2). SRR, 750 pl-
:‘coz AL PR NEF WA R (34.38%) . ¥k
(39.74% )  ZBE(11.51% ), S48 (10.53% ) 1 & 4
HERAMEAE22.67% )8 B E R (P <0.05), T
K (24.58% ) . =HE(10.87% ) FI R (10.83% ) &
¥ B EFEAR (P <0.05)5550 pl L71CO, 4L FEHF /I
EEMM A (11.46%), ¥ (12.82%). & ¥
(3.56%). =S¥ (3.19%) MM A B 5 & 2 p K (E
(11.63% )t BEHM(P<0.05), BAG R L ERF
% 7.5% (P <0.05). I4k, 750 Fl 550 pl-1.7'CO,
WELHEMMEMENEZHEFRDLEGTRER

H ik E B EKF(P<0.05).
T2 KT CO, REMNMENEBWERNES RO

Table 2 Impacts of elevated CO, on ear nutriment contents of spring
wheat

i Q) HeE Q0% concentration(pd: L™ D!

liem K 550 750
S Fructose 11840022  1.08+0.04a  0.89£0.08b
FEHE Gluose 0.96£0.01c  1.07£0.01b  [.29%0.01a
ZHF Disaccharide 0.7840.02¢  0.88:0.01b  1.09%0.03a
=# Trisaccharide 0.92£0.01a  0.90£0.01a  0.82£0.02b
4 Amylose 16.86£0.06 ¢ 17.46£0.08b  18.8040.05a
B4 Total saccharides( TSCs) 20,7140.10¢c  21.3740.12b  22.89%0.10a
& Total nitrogen 1.2040.012  1.11£0.00b  1.07£0.01¢
AR Raito of TSCy/ Nitrogen 17.240.2 ¢ U 41040

19.2+0.3 b

3.1.5 2R KR CO, EMNTEEREE
ANF R R R RN E, BRI T TR EE
3). 5 XFEAH L, 550 #1750 pl- L7CO, A FE A HE
MR B EHMT 0.56% M 12.5% &
3.20% % 18% (P <0.05), i T K& U 4> FUFR R T
2.23%%1 6.34% (P<0.05).
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Fig.3 Impacts of elevated CO; on ear length, number of grains per ear,

dry weight of grains per ear and 1000-grain dry weight of spring wheat.
AW FE T A P 25 R B ¥ (P <0.05) Different letters meant signifi-
cantly difference between treatments at 0.05 level. T-[F] The same below.
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EE B & /KT(P>0.05).
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Fig.4 Pre-oviposition duration, longevity, number of offspring laid per
female aphid and mean relative growth rate of S. avenae under different
C(); concentrations.
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3.2.2 THAMERE KK CO, IRETALTEFH
HmERE ST TEA M AERE(P<0.01, H 4).
Ha AR b, 550 A 750 pl- L7 CO, AL K& i
(- B AR AR KRS AR T 33.26% 1 74.34% .
Fep, 750 plt L71 CO, 4b 557 5 A -39 M X A e &
WK L.
3.3 FREFERKAKENMBDNSEEZBERN
Sy R R AT

KR CO, e T AT B3 5 M 2 5 o 08 A 8L
HE R R E R E TN A KK (MRGR).
Pearson X 47 A (3£ 3), MRGR 5 E Y
BAMHEZBFEEMHX(P<0.05), MEHER
3 H -F 1M et SRR B B F KT (P >0.05).

#3 EREERBENTHENERESEEERTERNELR
RS

Table 3 Pearson correlation analysis between mean relative growth rate
(MRGR) of S.avenae and ear nutritional constituents of spring wheat

TH FHAMAERE AR
Item Mean relative Correlation
growth rate coefficient
HE Fructose -0.9962 0.0558
HETE Glucose 0.9914 0.0834
Z¥¥ Disaccharide 0.9892 0.0938
Z## Trisaccharide -0.9719 0.1514
£ Amylose 0.9879 0.1018
SHE Total saccharides( TSCs) 0.9873 0.1016
£ & Total nitrogen - 0.9644 0.1704
B B Raito of [$Cs/ Nitrogen 0.9993 0.0238"

* P<0.05.
4 T

CO, BT & 1B B T L, T 2 5k
SCO, REX R W& AR ML &/
I, KR CO, I N AT H MY #5661 H,
RFHESN AR FREN, KK CO, IR T
RERSE/NEH FHHAAWE TE;WHEEH S CO,
WAL FEET A A GBI, ZEMA T EA IR E, Tt
MrEREELW. ATL, & CO, RETE/NEN
SERDRMERNN, BEERETEME+, 4
M ENEHKEFYRG TR AWK P RS
CO, IR I B E it /D E M AR I R M 45 21
5 Luo 2TV B 53 45 T ) . 400 B bk v 1 AR 10
R THEEMCEERRED, AT TR E
B AVEMNRES KR CO, EEABRGTHE
INE BRI RIS B E, KIS CO, IREE T M
BRIE RS T R DL FRAR BB R MG A i E R, e A
R A AN FE i — A A SUE IR AN, &
CO, RETHY LA ERSLESHAYE
Mg EEZ -0 KR co, IKEA B EIE

HABRET, R HERE bR, b R o,
R EMKE FRHTHAN=RizE X5HA
Mg R~ 25 KR Co, REF B SR TR
FLFRA, AT FObL BT B S 4, RS €O, K
BEFH & ] RERRCE R /N 0y BT G, BB (IC UL
WAL R, AT A AT H AR BETTE

BCO RETHYESEANRERETHE
AL P ERY R R ERT B RAL
EEERAMLMERERS, SRAEREFREMRK. S
C/NHARHERABRREHYART RN EA
e B F R R A RE A At
It B IR S B R & AU 0 A A A P T SO
REE, —REIEE, CRREEREFTD AR
e ER 2 L, BF A X TR CO, IREE TR
AR, HAEA M ERED FRB KR Co,
W TI S 2 T, B BE R RO 7 SR AR AT, AU
R, IR E I, AR A R R E R, B
RERAKRS CO, REMNEREHMBNEESR
Al

FHEES S A NENEL R FRRERET
MR AR R, HFEE B9 5 SR E M K,
TEHEMERERZE M SATREZREYN
FEAHXMAEREMXARE. AT, & CO, IRET
EMATHRNFEIFREEMHZERETNERE
A B, FOTFR AR AR R I . UL, AR
AR AEEREWERE T ER
AH, AEEHEM AT ER LA R EEW
FRE AR A CRE A ARG R, B
HUFRBERS TR b e 2R R L B ) AT i e R Y 2 B
SRA AR E TR ERE S T R T R
R AR DR WE IR AR AR
YEEM A (R B T AR VR 2 A7, T AH S 1 20 A 1 &5
SR (AR B S A R 2 i 2 AL T E R e F
XE R A A PS4 MR A R IE R E T K
BEN AR R R AR T

B AU = ROR I R R AL B R R
LB EN G EE R EIF KA CO, WRMBPLETH
el EFFRARE .
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