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future, The study was carried out in reclaimed marsh in Eastern Chongming Island in rapid
growth season. The results showed that the net photosynthetic rate(P, ), transpiration rate(T,)
and stomatal conductance(G,) of P. australis in OTC were significantly reduced by 11.9%, 22.
5% and 21.7% . respectively, while the intercellular CO, concentration(C;) and water use effi-
ciency (WUE) were lower, but the changes were not significant. The net photosynthetic rate-
light intensity (P,-PAR) curves which were nonlinear fitted in OTC and CK showed the same
trend that P, increased quickly and then hasten gentle by PAR. In OTC, photosynthetic re-
sponse curve of the P. australis was lower than the control plots; at the same time, the temper-
ature enhancement made the light saturation point (LSP) and apparent quantum efficiency
(AQY) dramatically reduced by 22. 0% and 12. 1%, respectively, but the dark respiration rate
(R,) and light compensation point (LCP) respectively increased by 16. 5% and 14. 9%. The
maximum net photosynthetic rate (P,..) of P. australis in OTC was not evidently effected.
Meanwhile, the leaf nitrogen content ( Nmass) of P. australis in OTC were significantly re-
duced, while the leaf mass per area (LMA ) was higher, but the changes of photosynthetic nitro-
gen use efficiency (PNUE) was not significant. To P. australis in Eastern Chongming Island,
the LMA was significantly negatively correlated with the PNUE , P, (p <<0.05) and N, (p
<C0.01), while the N, was positively correlated with the PNUE(p <C0.01) . The correlation
analysis showed that the P, was significantly positively correlated with N,.. (p <<0. 01) and
PNUE(p<<0. 05). In summary, the simulated warming significantly affected the photosynthetic
characteristics of P. australis.

Key words: temperature enhancement;  Phragmites australis;  photosynthetic characteris-

tics; factors
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Fig.1 Changes of diurnal mean temperature of air and soil in OTC and CK (Mar. 1 — Nov. 1,2010)
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Tab. 1 Effect of temperature enhancement on gas exchange of P. australis(Mean+ SD, n=12)
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Fig.2 Effect of temperature enhancement on light response curves of Phragmites
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Tab.2 Effect of temperature enhancement on the main photosynthetic parameters of

P,-PAR curves of P. australis (Mean* SD, n=12)
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CK 13.51 £ 0. 84a 1.06 £ 0. 14b 0.033 +0.002b 28.98 £ 2, 34b 1786+77b

2.4 TEEETE XS OT H RUHE | FEE ROGA RR FRLCR 1 R R

BRI 0 R AR EE L I RO A AR AR AR T B (ILE 3.
OTC WA ZE Nooo N (1.7920.309) g« m™ >, Xt BBRAR T 9. 8 %0, & B FUL38 Y % 72 35 4
R U B 6 B M I S ) SRR s LMA FE 3538 A0 BT G 5 T 6 BR AR FEL 43 ) R (86. 4 £
8.98)F(71.3£8.09) g+ m *;7i OTC 5 CK N HE LG AR AR B E1E2ES.
2.5  P.uPNUE.N,..fl LMA Z &) 8 A &%

X P \PNUE | Npooo #1 LMA AT H SCHE P AT B9 S5 R B W (W3R 3)  LMA 5 P\
PNUE 23 8B AAHE M5 N 230K 8 A 6. N5 PNUE Z 847 ) & 3 1F
MRRR, ZHEHE P A REMEMEKR, P N 5 P A NR ] T 1 B2
1) 7K

% 3 Puu PNUEN,.. 1 LMA Z [8) B9 48 X f%

Tab.1 Pearson’s correlation (r) between main leaf traits of Phragmites australis
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Fig.3 Effect of temperature enhancement on leaf nitrogen concentration, the leal mass perarea and the

photosynthetic nitrogen use efficiency of P. australis (Mean £ SD)

3.1 PR BR I A S O AR AU il 14 o

N TRl £ 516 4 A BT B T e W S R e B — i R B B S R M R
PG AL — D E AR HORIE S, AU OTC WM P, T, .C, fl C, ¥ 8
AN TRV B BE f B A 3 R WA TR A ) T % 35 e 5 R G B X 5 A AR PN AR T 2008 4R I8
W SR WS4 R — 20 AP B RE D JE B E A Fe e U R DS R R RCER
FVRTEAS TG A 20 43 0 1 53 TE 55 45 S0 S BR8E % AE i R LMA S S0 o6& Rg 1 i &2
FRE L RKIBRI TN LMA 5 N SR GRS AR, 2% LMA 5 N, &k
B IR AR R A DO G s Noo LEARRE R RE G BE . A BT IE R N IR FERE 5| ik
FPIE A VR R 98 J5 R AT R S Rubisco il 3% i A& PR Y BEAR L HE T 80 Po 2 Ry 1
REARG. It 7 v 2 ke = 25 5 o I R B FIAT R 2 1 R O R IR RE S D C AR Ak
BT R ARG 5 T R

SALR R CO, KRS fE Sy i — R B A B A5 . C RN P T,
BN USSR R T B B AR . S BOS 2 0 v P LB Z N AN R IR R A AR 4R
L SR A P, FEARAAE Y [ B R AN S AL B0 38 2 5% P UL R D A P 2 g



36 AR T 2 2 4 CH SRR 22 O 2012 4

B EHEPE TR AR ALBR D PIZE A& 8 C. BRAR, M5 4 5 C. 3 &, FI B 9 A5 o D 4 02 C
AT ] AN IR Cr AR R R BE. A ST, P, AR FI S tE B E C AR, RS
Y A AT B E AL BRI 5 R A X /7 02 OTC N 3K 43 Bk 38 36 ARSI BE T v
P BEET WUE Jf oK 77 242 BB 052, 3 AT RE R B P 35 1 P, L T, X B4DL TR AT 45 A
fy ) o7 R A B

3.2 PG I I 2 K M b 0O AR AL 1 TR 1) e

A o 2R BT AR A ' G i R B Y R SR B oA i AR AL L. LCP I LSP 43 jil
BT A % 55 0 5RO 1 R R BE s U AR Ak S W AR T R R G Y B kAR s OTC N
*E LCP WX, LSP & 3 B A%, LSP = o Al ) 78 52 3 5 o6 i OR 5y & A= b 3 il
AQY JEAH YR 5968 1 1 A bR . AQY B L AW AE W I 559 0% 2 R T DG RE R RE
R . A B K I, DL UL RRAR T AQY L X [RIFE L SR WY R A OTC s 3l 5
HEOLRRM A REAR SRR D TS EMEE RS REFRE, S EN R, E 5
FHEIN LB R, N T BRI AE
3.3 P PNUE.N,. . f LMA Z [a] &

AT AH E A T R BH . 2 P 5 LMA R MK, M5 N & PNUE £ IE# %.
LMA /)N, BB A 25 5 (0 v R A3 58 K 09 9 4K ' B8 1 i 1o AR L R A 45 i ) PNUE RS & 1Y)
JEFEEBE ST BE AT AU AT IR AR R P A S Y AR B S, %S LMA 5 N, .PNUE
. H AT 280058 B SRR 0 A AU R A A S ARG G A A 4 A
L RGE THYTER K PNUE DL S 066808 53 LMA DU & B 8 58 7 2 8] 1 % R
K JE LA PNUE 5 LMA &t

25 LA, B IR RO X PR B e A R A T Al S S L R AR BIE 5 48 s 114X
S0 25 0 T A e T R I AN BE I I A S 1 M X 3 AR B B I A B R R B e A 1R
R XoF AR ) O A SRRV 08 5 ) RT B AE AR AR BRI) Y 22 5. 2 AROR S AR AL AT BEAS X
AT H A2 25 3R Ge il 23 77 A 5 B 5 0 o A 28 AR R S AR 5 1 A AR 2SS AR T e
S AR IR B B A AHYIE A A B A K 388 R O ) i 22 i o ML AT A AR A K
) AN S

(& % X W]

[1] WANG K Y, KELLOMAKI S, LAITINEN K. Acclimation of photosynthetic parameters in Scots pine after three
years exposure to elevated temperature and CO,[]J]. Agricultural and Forest Meteorology, 1996, 82(1-4): 195-
217.

[ 2] 1IPCC Fourth Assessment Report of Working Group. Climate Change 2007 The Physical Science Basis[ R]. Cam-
bridge: Cambridge University Press, 2007.

[ 3] REFAIE G E. Temperature impact on operation and performance of Lake Manzala Engineered Wetland, Egypt
[J]. Ain Shams Eengineering Journal, 2010, 1(1): 1-9.

(4] HER WG RBRFATALAMALT] IR, 1999, 19(5) : 385-391.

[5] MORISON J L, LAWLOR D W. Interactions between increasing CO, concentration and temperature on plant
growth[J]. Plant Cell Environment, 1999, 22(6): 659-682.

671 BT B, IMEBE. SMAE BT i AR A 52 i 1], AR 25284, 2006, 17(12) : 2445-2450.

[7] SHAH N H, PAULSEN G M. Interaction of drought and high temperature on photosynthesis and grain-filling
wheat[J]. Plant Soil, 2003, 257(1): 219-226.



%ol ARBKHE + &5 « 5% W AR PHE 7 25 D't R A 6 A6 0L 4% 0 Fy g if 37

(s8]

[o]

[10]

(1]

[12]

[14]

[15]

[16]

[17]
(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

HARTE J, SHAW R. Shifting dominance within a montane vegetation community: Results of a climate-warmin
experiment[ J]. Science, 1995, 267(5199) . 876-880.

FAEIN =T 2 S DL TR X VG b v S e ey A M 2B A A R RO B AR AE R L) ). S R A
&+ 2009, 15(6): 750-755.

RUSTAD L, CAMPBELL J, MARION G, et al. A meta analysis of the response of soil respiration, net nitrogen
mineralization, and aboveground plant growth to experimental ecosystem warming[J]. Oecologia, 2001, 126(4)
543-562.

KOU T J, ZHU J G, XIE Z B, et al. Effect of elevated atmospheric pCOs on soil respiration during wheat bloom-
growth period[J]. Journal of Agro-Environment Science, 2007, 26(3): 1111-1116.

TISSUE D T, THOMAS R B, STRAIN B R. Atmospheric CO, enrichment increases growth and photosynthesis
of Pinus taeda ; a 4-year experiment in the field J]. Plant, Cell and Environment, 1997, 20(9);: 1123-1134,
ERICE G, IRIGOYEN J J, PEREZ P, et al. Effect of elevated CO,, temperature and drought on photosynthesis
of nodulated alfalfa during a cutting regrowth cycle[ J]. Physioligia Plantarum, 2006, 126(3): 458-468.
BUNCE J A. Stomatal conductance, photosynthesis and respiration of temperate deciduous tree seedlings growth
outdoors at an elevated concentration of carbon dioxide[ J]. Plant Cell and Environment, 1992, 15(5); 541-549,
LOIK M E, REDAR S P, HARTE ]J. Photosynthetic responses to a climate-warming manipulation for contrasting
meadowspecies in the Rocky Mountains, Colorado, USA[J]. Functional Ecology, 2000, 14(2): 166-175.
WA, LEET. AR AR YO A R AE KOS AU L e O R LT AR 2007, 27C1) : 171
181.

EVANS J R. Photosynthesis and nitrogen relationship s in leaves of C3 plants[J]. Oecologia, 1989, 78: 9-19.
TAKASHIMA T, HIKOSAKE K, HIROSE T. Photosynthesis or persistence: nitrogen allocation in leaves of ev-
ergreen and deciduous Quercus species[ J]. Plant Cell and Environment, 2004, 27.: 1047-1054.

B, KRIEBITZSCH W, K GGAL. BRI 3 Bl W7 ARG E BT ROG IR T M R i ks e s R AR &
[T SRR £ 1999, 7(2) 2 133-139

WARREN C R, ADAMS M A. Evergreen trees do notmaximize instantaneous photosynthesis[ J]. Trends in Plant
Science, 2004(9) ; 270-274,

HENRY G H R, MOLAU U T. Undra plants and climate change: the International Tundra Experiment(ITEX)
[J]. Global Change Biology, 1997, 3(s1): 1-9

WOOKEY P A, PARSONS A N, WELKER J M, et al. Comparative responses of phenology and reproductive de-

]:4}

velopment to simulated environmental change in sub-arctic and high arctic plants[J]. Oikos, 1993, 67(3): 490-
502.

AvK. Ba U, RIS, . SEUIRMER B =5 A K SR A AR W B 43 0 ek DRI BE T v e ez (). R VO B T R
H3EE,2010, 19(4) . 383-388.

AL LW T S T AR LD = U A0k 2 A X R R R RS LD . Tk PH A D AR 2R R 2008, 22
(1): 29-34.

AT KU 0 . B 5 O RS 2 A LT 1. SRR AL 2006, 2204 3034,
BASSMAN J B, ZWIER J C. Gas exchange characteristics of Popldua trichocarpa » Populua dehoides and Populua
trichocarpa X P.dehoides clone[ ]J]. Tree Physiology, 1991, 8(2): 145-149.

POORTER H, EVANS J R. Photosynthetic nitrogen-use efficiency of species that differ inherently in specific area
[J]. Oecologia, 1998, 116 26-37.

ZHAO C Z, LIU Q. Growth and photosynthetic responses of two coniferous species to experimental warming and
nitrogen fertilization[ J]. Canadian Journal of Forest Research, 2008, 38. 1-12.

DE VALPINE P, HARTE J. Plant response to experimental warming in a montane meadow[ J]. Ecology, 2001,
82(3): 637-648.

ok, ERFEOCEIEM— 2 BAIEN —SIL SRR GBI K Cs ALY M R o6 085 B 1y A= #am 1o L) . A 9 2 41

1998, 40(8): 740-754.



38 FEARITTE R 224 4 (A SRR 2012 4F
[31] BREA.GSER. RAREDER T AKNOEMEM T AOLEGRI SR E ASE XA XRIT] MY AR S5 T

[32]
[33]
[34]
[35]
[36]

[37]
[38]

[39]

AWyt 4R] . 2004, 30(3) :269-276.

LONG S P, AINSWORTH E A, ROGERS A, et al. Rising atmospheric carbon dioxide: plant FACE the future
[I]. Annual Review of Plant Biology, 2000,14: 166-175.

ZHANG Y B, DUAN B L, QIAO Y Z, et al. Leaf photosynthesis of Betula albosinensis seedlings as affected by
elevated CO, and planting density[]J]. Forest Ecology and Management, 2008, 255(5-6); 1937-1944,

VPR A SALIAR #2961 506 A M AT AR AL IR I LT ). A AR R4 IR 1995, 31(4) : 246-252.

IR R TGS BRI, 3K L G0 RN RO 4l 6 & R R ma [T ). 2011, 35C1) : 91-99.

K e B IOS AR A DU PR AR R Al L T I R e R R AR KOG IR B RE R [T ], AR A
. 2002, 22(6): 901-909.

AR M. Lk N I AVORE A A 4l R RS TR G R 1 06 A B (). A R 2K . 2009, 28(9) ¢ 1801-1807.
WARREN C R, ADAMS M A. Evergreen trees do notmaximize instantaneous photosynthesis[ J]. Trends in Plant
Science, 2004(9) : 270-274.

TRUREE L WIRE DS, TR Ty A5 T R SRR PR S T RS B 4 T DI R X A DL R A S o R (D ). A A S
12,2010, 34(3): 263-270.

(RS 12 50

L6]

[71]

[8]

Lol

[10]

[11]

[12]
[13]

[14]

RECKHOW K H., SIMPSON ] T. A procedure using modeling and error analysis for the prediction of lake phos-
phorus concentration from land use information[ J]. Canadian Journal of Fisheries and Aquatic Sciences, 1980, 37
(9): 1439-1448.

B B ) o £ FF AR KA b R AR TS Yt U A AT LT ] BREERLEE, 2009, 30(3) 1 663-667.
SORANNO P A, HUBLER S L, CARPENTER S R, et al. Phosphorus loads to surface waters: A simple model
to account for spatial pattern of land use[J]. Ecological Applications, 1996, 6(3): 865-878.

SRE MR K L A SO RO B R BOE AL B RAR SR TS Y A A S i 1 LT KRR R, 2004, 35(7) -
40-45.

FRLLIE MBI AT 55, AR R 20 T AE s 75 Je U i AT R BOIF X0, HEERLF24 31, 2006, 26(3)
392-397.

KB, A, B R K IR AR B XA SRS Y o A L) . B A K A 2 e B AR BRI 2008, 37(6)

632-636.

ERCS. P SR 190 M DX 3k T A K XAl TS el AR LS R G E BT S (D). L AR IR, 2011,
FALRPC L WRDCHE T . S M A FR 0 IR T AR 0 DX T AR AL Y e P e R AR AR I BF ST ). BRI R
i+ 2006, 26(7): 1068-1075.

TRALAR B0k BR B . LT AR AL S Re S W e L) ], LW EREERL A, 2003, 22(8) : 112-116.



