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(OTCs) ,BAUBIFE T CO, ¥ FEEAEAK (390,450,550 wmol/mol) FIREKAEAL (0. +15% ( IR AR M 1981—2010 4E 6.7.8 A A
IR K i 88.7,153.9 mm Al 139.8 mm HyFEE) ) e [FFE X TG R L =R m, LLE KSR E 39 AR, R E
FA XU 28 TEATIRT 6 A EFR (Cago W 1500+ Csso Wo « Caso W1  Coaso Wo + Caoo W 1500 1 Cago W, ) PRGN 7 IR 0E4T T 05, 25 5%
1. 7E CO, MR THR AL AL PR TR, EoK i iole B R (P)) This , HEMAE IR T @ COMRBEAE T Mz i (7, ) )
TRE K FIHRE(WUE) Thig , CO, M BETHR LR E (G,) FEAR , HE R U (i 2 Ty, (H I B4 /N T s COL, MR BEAE T
JIE] CO, M (C,) Bt CO, M P38 i s, W WX FLRZ e AN BH 8 i CO, Wk B AN AL [l VR R temi b 4025 R . €O, ik
JETHRE BN T B REOEA R (P, ) FOGCHIF S (LSP) |, HE IR 4K 5 CO, ViR B T i A5 O 32 £ (LCP ) JGAME 5 i T R0R
(@, ) FREIEIR (R, ) (T L AL AT AR /K AL BRI 25 BE 25/, 390,450,550 umol/mol CO, ¥R & T HMEIEAL 3 S A SR /K b
AR L, T AR S AN T 11, 56% 3.31% 01 0.45% , T4 B AR R 5 43 S AN T 14.69% ,8.09% F1 1.01% , 5 2 ffi 7 8 43 1| 4 fin
T 10.47% 12.07%H1 8.96% , Tl UL 7= CO,MEEET , 3 fit HEIE XS £ KN A E R R R TR A, A RN
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Abstract: CO, and water are important substrates for plant photosynthesis. Changes in CO, concentration or soil water will
lead to corresponding changes in the photosynthetic characteristics of plant. Maize ( Zea mays L.) is an important C,-plant
and has become the first cultivated crop of China. Maize yield in Northeast China is accounting for about 1/3 of the national
total maize yield, and having a central role in ensuring the food security of county. However, the combined effects of CO,
concentration and water status on photosynthesis efficiency, water use efficiency and yield of maize in Northeast China are
not well understood. Maize variety Danyu39 was grown in the open top chambers( OTCs) to study the effects of contrasting
CO, concentrations (390, 450 pwmol/mol and 550 pwmol/mol ) and increasing precipitation( 0 and +15% , which based on the
6.7 .8 month average monthly precipitation, i.e. 88.7, 153.9 mm and 139.8 mm during 1981—2010 in Jinzhou ) on
photosynthetic characteristics and crop yield. By using LI- 6400 portable photosynthesis system, the photosynthetic
parameters data were measured and the modified rectangular hyperbolic model was used to fit the light response curves of 6
treatments ( Cssu W, 1505 Csso Wos Cuso Waisw > Cuso Wor Cago Woise and Coou W, ). The results showed that maize leaf net
photosynthetic rate ( P, ) increased under the conditions of increasing CO, concentration and irrigation, respectively.
Moreover, the irrigation effect was greater than elevated CO, concentration. With transpiration rate ( T, ) decreasing, water
use efficiency ( WUE ) increased greatly. Stomatal conductance ( G, ) showed decreased trend with the increase of CO,
concentration, but G, increased with irrigation, and the effect of irrigation was less than elevated CO,. Although the
intercellular CO, concentration( C,) increased significantly by the influence of elevated CO, concentration, but there were no
significant effects by irrigation. Light response parameters were obviously different under the combined impact of increased

CO, and irrigation. As the increase of CO, concentration, the maximum net photosynthetic rate (P, )and light saturation

points( LSP ) increased gradually, and human irrigation was superior to the natural precipitation treatments. With the
increase of CO,, the difference of the light compensation points ( LCP ), the quantum efficiency of the light compensation
points (¢, ) and dark respiration rate (R, ) became smaller between the irrigation and natural precipitation treatments. The leaf
area increased by 11.56% , 3.31% and 0.45% for irrigation treatments compared with natural precipitation treatments under
390, 450 pmol/mol and 550 pmol/mol CO, concentrations, respectively, and dry matter accumulation increased by
14.69% , 8.09% and 1.01% respectively, eventually the yield increased by 10.47%, 12.07% and 8.96% respectively. So
the increase of photosynthetic capacity resulting in the increase of maize grain yield under elevated CO, concentration and
adequate irrigation. The results from this study can be of great help in evaluating the possible consequences of climate

change on crop photosynthetic capacity and yield in Northeast China, and are crucial to help decision-makers to adjust

measures for adaption to climate change.

Key Words: elevated CO, concentration; irrigation; modified rectangular hyperbolic model; photosynthetic parameter;

yield ; maize

KA COMEETHR O RAP MR, HEr2ER K COMEEFET AF] 390 wmol/mol , {115 2050
AR IR 550 pmol/mol ', T CO, SRR Z AU AR I, 51 L, T T 3R AR AR Ja & A AR Ak fil
) Ml DX 0 7K g SR A a0 L 20 TS LISE A BRIGAE R K BN T 294 | 30°—85°N fit HlL X [ 7K
WML AR, I T 7%—12%"" R ARSI, Ak B AR A6 b X K A A R R B A 3 e
Wigley 2t , A\ 1990 4F£1] 2100 4F, T B AP CE B B ACKE B I 10% 22457 30 JLARE TR B A6 7 B R 7K
AN AT R X R K AR AR T BB, 10K ™ B R AR A M X MR A 7 £E B IR, R
SR AR AL Hh DX ml KR AR AT BEAZ 1) CO, vk BE T e AR /K 38 I i L Rl 52 e, AR b i X2 e E AR 77 X
Z— OB R R A E R E L4 E RS AR b Hh X 5 2 A R 3 FH AR, R, CO, ¥ B T o TR
RSN T A A T A S R IR A 2 R E D) R B S A I A
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H AT KA CO, e B T Rk K A AL 6 & A K I IF A T — 2 gt , (9l an 1 2R S5
CO, & BE Tt RS K $8 T B ]V FH AT A S 38 5 M R AE AT S8 G B R e m R AR ARG CO, ¥k
JETH iR T Gt KAy T O R RN 055 25/ NS T CERES-Wheat #8004 & /NETE CO, R T
1 K A 7 5K B (R R AR ) 2 PR T B2 ma it 5% & 30 CO, vk B T v X i 1 RRHE 500 1A i a1
RO B, 56T CO, M BE T R R o — DX S TR AT AR b X TR K B8 56 A VR R K40 3K
R R E A . BrLA AT LA ZR A X 5 K R A oE 5 4, I R T AR KA Co, Wk T
FIREAKHE IR F5E FKRE A R bR 2 A SR A AR 4L, #F— 2 B ED G S VE R 28I E - RUK 2
FI R SEXT KA CO, R BE T = R K B I ma 7, SR8 A K B K AR AR AR CO, R BE X 2R b K 119 5% i
PEALPIS R

1 RS

1.1 R s

ARG T 2012 45 5 £ 9 A EHMAS SR 03855 H (41°09'N, 121°10'E, 14K 27.4 m) #17,
PR F RS FICAPEE 39, TR AR MR OEIEZE, O ERAR 50.5 em, N HEARHR 27.5 em, & A
32.5 em, FIAHIFTRHRAE KASBAIR S COMIE THE , B 3 4 COLME K390 pmol/mol (K< CO, A M
) 450 pmol/mol F1 550 pwmol/mol , B & 2 4~ OTC, 3£ 6 4~ OTC; B4~ OTC P E PHAFEKBREE . B
SRBEIK (+0% ) FIBEIKIGIN 15% (+15% ) , BRI S 7 4, 3 14 45 I 6 b3, Ap4b 3 14 41, 3t
1184 &, I WK 1,

OTC >R HHIE/NSIE LM, N\EH KR 1.6 m, HAE N 3.9 m,NE RN 3.5 m, %3S F KB
i s SNSRI, T 10 AR FLAT A AU /B R B S CO, Y21 Mo A T2~ N, IR i 16
TR COLHE | #1725 SR COLMERR . LIRS CO, N IR (S CO,, 4iEH 99.99% , $&H SARA
AHRML) K 24 hil CO,, SERFUEM CO MR REEARML . FEAEAS CO,MREEK- AR 2 kb FOKR A K T H P8y
Rk i (LA 1981—2010 4F H BEACE- YA S Bl ) 35 B FEK G N 15% , 55 R 25 Ab 3R H i Sk & 7734
3 BURE H KR B H AR 2 A,

2012 45 H 8 HEEFP, DUM-— ke, 0 A 22 B3k, 6 A 2 H ¥ 84 ZsLipRIBEHLEE A OTC <
FVBNRE 1445, 6 7 6 HIFMEGISER:  #H47 CO, M B R KA BE | Bk

&1 I EEIT

Table 1 Design of experimental treatments

JbF A b b TR b

Name of treatments Treatments Name of treatments Treatments

CssoW 150 CO, ¥ JE K 550 wmol/mol , Bk 3G N 15% Cu50 Wy (CK) CO, ¥ JEH 450 wmol/mol , [ SR 7k
Cs50 Wi (CK) CO, W JE M 550 wmol/mol , [ 2R F#EIK Cs00 W, 150, CO, ¥ JE 9 390 wmol/mol , [&/KIE N 15%
CusoWii50 CO, ¥ JE K 450 wmol/mol , FFsK3E TN 15% Ci390Wo( CK) CO, ¥ JE 9 390 wmol/mol , [ 8K sk

1.2 MESH 575

FASEma R LT 2012 457 H 7 H—8 H (KMIWLHH])8:30—11:30 MllsE . FIHSEE LI-COR 2wl A4
1 LI-6400 fEHEAOEE RGETHL, IE M A HEOLEER (P, pmol m™ s7') ,IfLFE (G, , pmol m™ s7") |
Jl] CO, M BE (C,, pmol/mol ) FIZEE B A (T, , wmol m™ s™") 485, SR ADGA U EOGIRBIOL sk i |
PAR #£5E 4 20001600 1200 1000800 600,400,200 150,100 .,80 .50 20,0 pmol m™ s~ % 14 4~/KF, &4~ 4b
BHPEHL 3 MREA AR PR R AR , e PR FLE = 8 R R I, ORGP (R, [R) I R AT i i ARUR = Jo PR R 4 45
FERREIINE , AR
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1.3 Sitoabr

R EOCAER(P,) SIEEABUERST (PAR) Z ]9 5 (0GR B AR 16 L) MG TE Y 1A DUt 2
RO A TR ELA DU B Ye A1 Yu BEHIES) JEaeikat
1 PAR
1 + yPAR
A, a 2R N BRI IR RER B OB IE R EL, y I — 115 PAR JOOCHY R AL, R N I % (ol m”™?
Y. HURB=0,Fy= o/ Py (1)U FRA B AARUNZ (2) 0 I, R h A DU 2 8 LA
76 L 8 TR T LA 5 Kl (P ol m 571 ) DB RME AR TR (., mol/mol)
A (LCP, ol m™ ™) FIEHUHIAL (LSP, wmol m™ s™) 25624011

aPAR P,

P.(PAR) = a PAR - R, (1)

P =—— "% R 2
! aPA’R + anax d ( )
2
P lllll dxza(wj _Rd (3)
4
1 - 2BLCP - ByLCP?
= S (4)
(1 +yLCP)
a-vyR, - /J(yR, — o)’ - 4aPR,
LCP = YRy YRy aBR, (5)
203
v -1
LSP = B+v)/B (6)
Y

KR HBCERR AR WUE = P /T 155, R SPSS # A4k A AR 341, F DPS B g o0 ke b A1 7
Z538T, 1 Microsoft Excel 5¢ il it 56 4 (1 Ab B A2 1] |

2 HBRE5HMH
2.1 CO, YR FETHE 5 AR FIMERERERS TR A R0

B ) Ot A 8 38 A 5 2R T 1 .
LR A RO A, AR A e~ O
WIS (1) I HES Rk ) e L E T
LRH RIIAE] 0.99 UL AR EAF, W1 TTR, B2 5|
COMMTTT MBI F .6 MEBIGTRI g F 0f = Cssowo
PRI R THOIM B BE ., SRE £ U1 A8 - Casow s
7£.0—200 pmol m* s GRS I HAROLE % )| 8 o CA0ws
SEOCTE K, 22 5% A W1k 26 # AE 200—1500° pmol —5(|)0 o 500 10|00 15|00 20|00 25|00
m”* s LI, Csso Wois + Caso Woais Fll Cagg W50 9 P O3 _Sf KB AR RS/ (umol-m™-s7")

-10 Photosynethically available radiation

TEE CagoWo o Coaso Wo Fll Cgo W A 550 A 5 Y TH 55, 1581
VR O & R I AR U E I, Yt i E1 CO,REHSSRRAMME TSNS ERH KN
1500 pmol m™> s™' LUJE , % AbFE P (18 K ¥4 #5855 #i s, Fig-1  Responses of net photosynthetic rate (P,) to light for
% , % :j: /L@ %ﬂ >| j(,j& , Jﬂj Hﬂ‘ % C 02 {ZE g ?{% {Eﬁ ALI‘IE ,U—f“—%— ;J: effects of elevated CO, concentration and different irrigation
HARFE KA S4B PLR/ANHEF S Cogy W, 150 >Clso
W1 1500 >Caoo Wt 1500 >Ciss W >Casg W > Cog Wy , BIVETBR AL BR Y P2 KT SR A AL, AT DL Jin— 2 R A9 - 398K
A%V A R R g ELA BH S IR RO

F2HMT COMRETH R SAFHERE & T 0 H Bem N 280, P, Bl CO, MR B T i i i , Bl v 8 2 34
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T TE S HEE 2 Caso Wt 150> Coaso Woais > Caoo W15 > Csso Wo > Caso Wy >Ca0o Wo , 5 PHEFF —%0, Hivh, 390,450
pmol/mol F1 550 pumol/mol CO, V& £ T #E WL Ab FRAL A AR FEK AL HR Y P, 530 15 9.67% ,16.24% F1 16. 51%
P, JOTHE R T A TR BRI A B A0S M 4 =, UARH Ry CO, MR BB 5 W3S g o 17 ORIk
HHES . LSP 7E 3 A CO, MR T W AR N HE AL B T B AR K AL R, CO, ¥k B M3 &1 23 301 715 5. 03%
13. 24%F1 10. 40% , LA R CO, M BE T B9 m— 2 8 A HE A R F LSP 1948 . LSP 1y B B2 3t T 5
I BRAN 1 S5 AT B A T B 3 23 I A e P S N I B8 55, 85 C.O,, Ve 55 VB TR X3 o PR i Al 1) T 2% A
FH R i T KA =R T A GEER FHSR . LCP 7£ 390 mmol/mol F1 450 pmol/mol CO, ¥ & T 8 Ab 3t
I3 A SR K AEFRTET 18. 99% F1 11. 64% , 1 550 wmol/mol CO, ¥ M 4. 73% , FHFRAE LCP i ik T —Fh
A VEFRRSS PR T, COAXT 782, RIET CO, M BEEAREBREDESER M E R, ¢ 5 LCP —2, £
H Caoo W, 150 B8 Coog Wi 28. 61% ,C sy W, 150, B8 Casg Wo 11 7.30% , Csso W, 150, B8 Csso W I 1. 13% , RIBE CO, e T
&, LCP 1 o BYHEBEAL FRFN A SRFE/K AL IR 228545/ 53 4h,450 pumol/mol CO, ¥k B2 4514 F KB LCP 3
BB, o, T, BIXH ' R MR MSORI % 48 1) FH A% 3 T 1 | DT ¥ 0 G B3R 3E  3X AT BB Caso W5 AL FIDY
M Jo7 b 2 A B v A DR R 22— R FE B SRR K 3 AN b B 22 SR AR, Ciagy Wo 20 T3 Cygy W Fl Cogy W 1R
22. 84% M1 67. 53% , M 7E 3 DHEBEAEIE CoooW, 150 Cuso W, 150 T Coso W, s, HZEFEL/N

R2 CO,REFSEREERETH BN S

Table 2 Parameters of light response curves of leaves for effects of elevated CO, concentration and different irrigation

BORMOCAMAR  OBEA GIMER  GIMIARTACR  WOPIEE I
AbFR Maximum net Light saturation Light compensation  quantum efficiency Dark respiration Determitation
Treatments photosynthetic rate/ Points/ Points/ of the LCP/ rate/ ..

(pmol m2s™)  (pmolm2s™")  (pmolm?s™") (mol/mol) (pmol m™ s™") coetfcient
CissoW 150 38.2248 1925.8330 65.1518 0.0524 3.4572 0.997
Cis50Wo(CK) 32.8095 1744.4250 68.3850 0.0530 3.5922 0.998
CusoW 150 36.7471 1824.3464 54.9027 0.0648 3.4318 0.995
CysoWo(CK) 31.6126 1611.0143 49.1769 0.0604 2.9244 0.998
Ci90 W 150 34.2788 1741.6949 62.4603 0.0526 3.4667 0.993
Ci90Wo(CK) 31.2551 1658.2140 52.4902 0.0409 2.1442 0.997

2.2 CO,UKPEFF i -5 AN TRV IR o X R K I 28 B 38 R B 52 i)
Y CE S LB S M 28 FE K 7, 7815 —e=C390W +15%  —o- C390W0  —a— C450W0
YR FH 13,55 S22 TR /K 44 B8 9 — T 5 £ 4 T CRIWEISE e G0N0 e G

TP R A R L, M 2 WML ]

PAR<100 pmol m™ ™' i, ¢ 4bJH 22 57 AT i, bl PAR w7

THRE . Con W, e Co Wo Fl Gy W3 MALSE T 025 1TF 25

WREBERT, 1T CapoWo g ConWo Pl o Woo, 9 THIZE L B2

THIRBERLAR, HH Cyg W AL BEAE 1500 wmol m™ s7™' 2 £ ;

T R RERS ITREIRD COLMRIE R KA R B B

PAR [Tb, SALIBUH & BB, f T AR, 1 PAR 2% —5(|)0 n 500 1000 1500 20|00 25|00

1600 wmol m™ s™"H, HARBEIK ST, Cogy W Al C iy W, JeA AR/ (umol-m 2.5 1)
R . Photosynethically available radiation
AEFRAE Cogy W, 43 I FEAK 56.04% FII 12.72% ; % 45 1
T s Csso W+15% il C450 W+15% i‘g‘z C390 W+15% B/‘] Tr ﬁj\%u K%{EE B2 COREARKSARBRE T REREN LM
62. 37%%[] 43.13% ’ }iﬂj’%tﬂ : E ?}Q%ﬂ(%’ﬁ:‘FFﬁ CO[Z&E Fig.2 Responses of transpiration rate (7.) to light for effects of
e . e . R elevated CO, concentration and different irrigation
Thims E K A U FH KRG, FEMEZE 1R N 1R CO, ok Bl fif
T AL FFARIR B R
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2.3 CO,VRIETH R 5 AN E 6 K Fr 7K 20 R ORI 5200

IR R IR PO G ARG 78 8 BR A LE R . I8 3 AT, 550 umol/mol CO, B2 5 >4k 34 )
WUE £, ELREEAL B F SRR KL ER S o 450 pumol/mol CO, ¥R T WA b JH 22 S A R | L TR A P
A, 7E PAR<900 pwmol m™ s™' Z FiIE: M5 Cupy W ALEE | 17 [ SR MK AL PR EZ 390 wmol/mol CO, ¥ JEE
AAbPENE R, H2EH AR . FXFIT 390 wmol/mol CO, ¢ B~ BE WUE MMk, i IR A E &,
AW RES,
2.4 CO,MREETH R 5N RIVEE B4 T oKk <L B 52

ALY R K IEA CO,FE T ARG G AR RN Z8 16 VR FH AR 2 th ALY R S e 5E 1y, B
FE 7RI K 2 B THAE . IR 4 RTAL 4540 P G B PAR AR AL R #E 550 wmol/mol CO, V& & B4k
FH<450 wmol/mol CO, ¥ & WA~ Ab B <390 wmol/mol CO, ¥ BN AbHE | BITBE CO, W JE T+, G R R 3
550 wmol/mol CO, ¥ EEFHALFE PAR 7E 1000 wmol m™ s ' Z R A CusoW>Caso W, 150 » ZJFIE CisoW o150 >Csso Wo 5
450 wmol/mol FRILHN C,50W, 150, >Coso Wo, iXH P EAL— ;390 pmol/mol CO, HEFERY Cioq W, 15, >Ciig Wy, 15
PAR 7E 1700 pmol m™ s™ &, Cy00 W, 15 B T N, 1] Coo W BEA L TFF, Z5H LR HI AT 45 PAR 7E 1000—
1700 pmol m2 s i ,%ﬂ‘}fﬁé{] Gsi@i’%fﬂyﬁ TR AL B> [ SR [ AL ER

-=— C550W + 15% —-0- C550W0 —a— C450W0 + 15% —o—C390W + 15% —o— C390WO0  —a— CA50WO0 + 15%
—a C450W0 —e— C390W0 + 15% —o— C390W0 —— C450W0 -0- C550W0 - C550W0 + 15%
20 030 -

S

)

G
T

o

)

S
T

| | | |
—500);;; § 500 1000 1500 2000 2500 % 0.15 -
— —
= 510 FeAATRERGH (mol-m 257 Flonl
z 2 Photosynethically available radiation
) gzo , 0.05'
= 0 w 1 1 ! ]

Stomatal conductance/(mol-m=2-s™!)

|
500 1000 1500 2000 2500

-0.05 Y& AR ST/ (umol-m2.s71)
-40 Photosynethically available radiation
E 3 CO,REFABSAEERETKSF AERSN R E 4 CO,REASSAEERE TRILSENRME
Fig.3 Responses of leaf water use efficiency ( WUE) rate to light Fig.4 Responses of leaf stomatal conductance ( G, ) to light for
for effects of elevated CO, concentration and different irrigation effects of elevated CO, concentration and different irrigation

2.5 CO,WIE TR S5A B TR F ] CO, e A 520

HARLIEI B CO, W B2 AR 1k Sz it 1 i PR A I B VR FH R 0 B RN, AT LR A 2 5 o B i 2 AR b 2 2
R I . A BRI, i TR COL MR TH R, 7 COL M BEAR B R /NZZ T F i € TXF RS A s
AL, AR PRI C A PAR 2 100 pmol m™> s™' B 2245 JL-F-AHIA], A 250 pmol/mol 247 ; 7 PAR &7 100—1400
pwmol m™ s i, AL FE €, KARFEHE N Ciu W, 150 >Cisso Wo >Coaso Wo>Coaso W 150 >Cago W 1500 >Coago W 3 FE 1400 pumol
m 5T 2, Cuso W50 >Caso Wo o FBHBE CO,MREETHS , C WA /NMRE TR . 7€ PAR 2 1600 pumol m™ s B,
Caso W, 150 B Cosy W 5 18.79% Chig W, 150, B8 Cusg Wy 155 8.38% Ciygg W, 15, B8 Ciog Wy 185 13.20% , Fiti%5 PAR 754k,
B ASRBEKE) C s THEB AR IR E 0L (R ARE C Lty  JEBE AL B> ) SRRE K AL FE
2.6 CO, MR EETH -5 A [ HE IR 2 0T 6K 7™ 8 i) 5 i)

HAVER RVEY) - S TR AR L T =2 Al th3& 3 TN, 78 CO, W B T s I A L [ 1
T,6 AL A B AR R 22 F I, AR R, Cygo Wy Al Cuso Wo 23 511388 Cigo W, 151 28.69% FlI
24.15% , GiIAREE CO, MR BE T+ iy , FOKRAFRL ™ A AN [FIREE T o TEREEARIE T, Cago W, 50 B8 Coagg W 37
10.47% , Cbso W, 150,58 Couso W77 12.07% , Cigo W, 150, T8 Cigso W B 7™ 8.96% , HIVTHE I Ak 3877 44 K T | SR A /K Ak
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B AR 3 B R TR R s Cogg W > 00

C450W+15% > CSSO WO > C45() WO > C390 W+I5% > C39O WO ’ I;/% C390 600 I : gigggg 15%

W S, HOEARERHE I 154000 13—, S , T CSW

COLMRBETF G, Ot A PR SR T4 i de 7 v, 30 1 6 'k DA
=

KT R, TR A A LR T Cagy W, 0,
AR PR AR T B, ROV 3 6 B g, £ 4 Jo
BLEAR /N, S 1 =,

Wt CO, UL TY iy , W T AR 5 K M B T v, 4% 4k
22 AR ELIR S T W KR FEMEAR FERT A SR K Ak
AR ILN - C390W+15%ﬁ C390W0—I% 11.56% Cy5o W, 150, | 6
ﬁ C450W0% 3.31% \C550W+15%§i Cssowor%? 0.45% ,U‘EEU% =500 0 500 1000 1500 2000 2500

SeAAREES (Lmol-m2s7!)
(% {%7% %IJ T+ IJ‘I‘ ﬁﬂ:{ EI/\] i j( s mH. Y{ﬁ{ EE {}ﬂ'{ TE CO 5 T %‘z}m Photosynethically available radiation

LUEAE BS5 CO,REASSTAMMRE THE CO,RENKILE
TH AR R ff CO MK EETH R MIA K MEEE TS, Fig.s Responses of intercelluar CO, concentration (C,) to light

G A — 2 0 EHAS COL MR AL P R] A 22 57 23K for effects of elevated CO, concentration and different irrigation

BT WEIKF-, B CO,WEET S, HEMEAL B4 I A AR

Rk AL FI T 14.69% (8.09% 1 1.01% , KW . CO, 1Y NE” AE I T oK iy i i o0 ARG O, T4 o AR 2R 2 T

15, TVE IR K A3 30 A2 T COMERBEE, =i 4 ST R T84 i 3kt

HRCO Mk E
Intercellular CO, concentration/(umol/mol)

£3 CO,REABEFARERETERTERERLBERNESELLER

Table 3 Multiple comparison of maize yield and growth indicators for effects of elevated CO, concentration and different irrigation

N A D v =N " ;[]\/ \E_ N .

| TRRREREE i v BT podmn e PPERE v

Ab ¥ Seed yield I Leaf area/ Dry weight
ncrease compare eaf are Increase compare i Increase compare
Treatments per plant/ th CK ( 2/ k) ith CK accumulation/ th CK
wi : wi wi
(&/Hk) o (g/F)

Cisso W50 344.00 a A 9440.35 a A 196.90 a A
Cis50 Wy (CK) 315.70 ab A 8.96 9397.90 a A 0.45 194.93 a A 1.01
CysoWiise, 331.85 ab A 8388.96 ab A 172.87 b B
Cy50 Wo(CK) 296.12 ab A 12.07 8120.28 ab A 3.31 159.93 ¢ BC 8.09
Ca00 Wi 150 295.29 ab A 8063.47 ab A 153.53 ¢ C
Ci390 Wy (CK) 267.30 b A 10.47 7227.66 b A 11.56 133.87 d D 14.69

AFEK/NG “EhE 535 9678 22 Tl 8 3 (P<0.01) 3k i 3 ( P<0.05)

3 iTFig

CO, YR BETF m XA M AR BT 1 TR K43 (R 53 A5 IRBE A 1 R X AL A 7 A o, Mo,
CO, W T Kok o B SE RV I DG G VR TR B 285 RS T2 S, MV WESE T8 R CO, & BE FIUK 73
AR5 Hh 2 L BEL A R Gt b Py 9k 6 0 R 25 v S5 Rl 1) £ R REAR BRI &8 0 B 2R
BEFE IR R B CO, ANBEAK I I 159% 1 D) 0 FH T LA S 85 4R e S AR5 50 P, G R 7,18 0 X T C A i
FEAR T, CO, MR B N T2 238 i W HOK 7R BT I HOE S PR RE A ™ &, Br L 76T 5510 F A AC AL
I ARBIFSE R IR P BE CO, v B2 T v R R A 1 o v s, EL T A W R AL 33400 1 1 SR Bk Ak
HBEAREBEA CO, U TR B IEAEHT, HAEBAPE IR T CO M TR, 1 AT AR TOKRAE AR 7 AN TE
FEFRMET AL CO MR BESEIN A SENE , /K 535 e A I B0AE 2R . T B8 CO, e B2 Ty i FAARR , 1o e 7 1 4%
COMRIE Tl T A /MR TR i CO,MBE Nl 74 PR, IR AT RER . F1 9K CO, MR T FEMEHE I il K
R SALIFCTE G I, WITHEE 7 71 AR COMEETR , 6T & X L IEAR 8= CO, Mk B2 1 HIAH
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FLARSS , BRI SFEVIININN COMRIETH R Mt B 6 N, 51K 53 th i B il SMHERCR BT 35k, S 80 T k%
K", Ainsworth I Murray 250K CO, ¢ 38 i 5 | e S FL 5 B AR RN AL Q3 40 G B 202" | Curtis 2583 1 3K
5T, AR CO, Ml AL S B/ ME S 1% M5 5R 7 ARBF5E P lE CO MR ETHE G, F X —45 1%
5 RS AS —, AN G %= T A SRBEK AN B T 5 G ASEASHIXS B . A WF 5% 2 B T 2% L Pl ke
FIVERI AR AL | T oK A5 (%) 28 1 R 7 s b F3AL 5 B, RS PEW e )2 0 A0 1f BH 7t e 1) 7 AR K9 1
M AR TS 6 ARCAHXT R AT RE S AT 56, 46, XN S MR 35 /N 1 6 S 300 B A PR AIG#
5 CHF A, BT RAWE TR 2 C Ry I, A PR L] CO, 20 AR 24k TR R CO, 43 e 1
W3 3 PR SALTF AR R FRAIG €1 AT C RN 550 pwmol/mol CO, ¥k >450 pmol/mol CO, ¥k
Ji>390 pmol/mol CO,VFE , HIFf COMEFH R C ATy, 5 O A 45 AL (X HZ e AN W g, Ak
LEFIT 45 B CO, M FEART I TT LR = $2 8 WUEY | AR WF 5245 SR 00, CO, ¥ B2 T v 08 0 1ty 3 ) 6 ol
WUE FH&, H. 550 wmol/mol CO, % FEBANAEHE Y WUE #51, 450 pmol/mol CO, ¥ FEEME AL B WUE 455,
FW] CO, W B2 T FEE R R W] LAS = WUE

He i SHUE G RER FHAE I AR BB AR, — b e B F—tma B Sl 4 s A i #5 5, H
I, X AL A VR FH— e B gE A7 A AR R A 222077 Yol Ml g ok 2 AR R AT FE B4 M, TA Sk B A R
LA WEBAI G 25 R e 30 SN, HLICT AR e il vl DL B35 IR 1) 205 S8, ARFCR iz

RUFUG (0 G 0 1 215 L0 A A DM i 2808 R, o P R LSP Bl CO, R BE T+ e i i, HLBEVE R
BT, 390,450 wmol/mol 1 550 pmol/mol CO, ¥R B T HEEALHRAY P, 58 F SRBEIK AL FE 4305 9.67% |

16.24% F11 16.51% ,1SP 7355 5.03% .13.24% 1 10.40% , ¢, F RPN HERER R, Ye " BF 55 IA N ¢, H
o TRES WA A HEREMIRCR . ARBFSE BN, CO, M B T AR N 45 1F T o, B TH ka3, Ui B i 5 11
SeRI e 74858 . LCP 7E 390 wmol/mol 1 450 wmol/mol CO, ¥ B 3 Jy #E 1L AL BE 23 51458 15 AR A /K Ab 38 v
18.99% £l 11.64% , 1 550 wmol/mol CO, ¥k FEMIE 4.73% , Ui Coy W, o AL BRAERARI G T 5k FF 46 T A AL
IEMIGR, IAh, Toi R HE R 2 H ARBEIK 25T 450 wmol/mol CO, ¥R WA o i, LCP Ik, AP
TERAR A IGIR T R 'G A W SCFR 45 1 803 1 w5y, AT P, B i, 3X AT RE R Cuse W,y AEBRBT Y P 3R Co
W, 15 A BRE IR 2 — . —BIAA, CO MRS I, SR T, VRN e, S AER >, AB5EHh,
TE HIRBE K ST R B CO,MREETH mmi Fh i, 5 HWS — 2, WifE A0 T R B FHmitash, MiE CO, Mk
JEE T = R SRR LCP (@, (R WIZEFEAE/IN AT RESEE Ry CO, IAMEAE T 1575 i — 25058 . 550 wmol/
mol CO,¥KE T LCP o, Fl R EBE/NT FARBEK , BIDCHIARAE J1 82 5 , RSP FEW/ N, I TR A MR R
A VE AL TR = B 4 R | A WSS IE ST T A 90—95% 5k A G &= . AW
AR O AR HE T 5 e e HE T B AR — 2, U G A BE Y AR A R Y R/ INEE AR G T C gy W50, 11
MR IR AT RE S T A X, 1EK T8 F B CO, M X T K3 7= B gEAE ™ Wi Ae 1 41 F
FHEE COLXT T 1 B S ARG 430 =28 ARG g B hn 0 e A R R AR AR I AR
SLERIN, BIAE [ ORMEAK AT, TR R COLMRBETH RN , e HE FF Y 24.15%—28.69% ; 1EHEBE 2 F
T,390.450 pmol/mol F1550 wmol/molCO, ¥ BE 45 H SR FEACHH LU 7= 1 14l 43510 10.47% (12.07% 1 8.96% .,
LRI ST FEIN N, CO, Y B TI 5 R K 48 0 21 159% 22 17, 80 A6 51 56 Fa Ak 60 it 1o ARG R, 1 Joi FR 28 44
Jntst o AREFSE S R 390,450 F1 550 wmol/mol CO, ¢ B R #E 8 &b R % i 10 FR# [ SR B K AH EL 23 591 5
11.56% .3.31% K1 0.45% ; T4 5 B2 B4 43 1) 468 2 AR K AL PR 14.69% . 8.09% F1 1.01% , 5 Hahis—3, £
WIHEIEAE AR CO, W BE AR F T (et i TG ARSI, (5 0% &R PG K, DT o it B8 2 9 T9 o, f2 3 1 Bk i i

e
4 #ig

(1) 7E CO MR T s MFEME A LRI MR, FoK R P Tk i T A AR REEE R T, NTTE WUE T,
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CO, Wk BT il G BEAG, MIHERE NI ¢ Fh s BAEH/INT R COMREEAER . CBE CO, MR B T i, wE e X
HEZ M AN &
(2) MR SHL P, 1 LSP FEAN[R] CO MR E R T , BEMEAL T H ARBEK AL EE 550 wmol/mol CO, ¥ T
LCP o Fl R FEME/INT HARKEOK , RIDEHZRAE T4 & , RSP s AR N, R FI6 A 7= i L
(3) CO, M Tt oy fff it TR AR Ok, 4 o AR R 38, Wk hm i 17 X AP AE . 390,450 p«mol/mol 1 550
pmol/mol CO, ¥ & HEE 43 14 7 10.47% ,12.07%F1 8.96% |,
25 LRIk, CO, e B T i R R i L [RIVE PR B KOG G R T BT 7K a0 R SR 4t v MWﬁ%H;%TE%@
TR AR T i R, (ER T R ARG A A R A R v 43 ) R A R SR R A T
Ja it —2 0T

Bt E R BV HIRFERT T B GRS e A BHRIBESE SO B ARESS TREB, f AES S A0 R4
G PO A RN GO0 257 95 B, R EGHS
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