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Abstract: Plateau wetland provides an ecological protection barrier for the safety of watershed. As appearance of global
climate warming and climatic anomaly, to understand the physiological and biochemical response of aquatic plants in the
plateau region to the climate change and the harms under the temperature stress is critical for maintaining the plateau
ecosystem and dealing with the climate change. 4 dominant plant species of Scirpus tabernaemontani, Zizania caduciflora

and Heleocharis liouana, Sparganium simplex with their original soils in the lakeside of Napahai, a typical wetland in
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plateau region of northwestern Yunnan were selected to study the impacts of regional climate condition variations on
physiological and biochemical properties of those plants. Got with local climate conditions of Napahai in Shangrila those
plants with their growing soils were removed as a soil-plant unit to Lashi Lake in Lijiang and Dianchi watershed in Kunming
where the climate conditions are different. Comparing with original growing area, the variations of index of physiological and
biochemical to indicate adversity stress, including MDA, Pro, SS and POD were analyzed under the impacts of climatic
change. The results showed that even though wetland plant is azonal plant but affected significantly by the climate change
and the response to the climate change was different from plants. Such widespread species as Scirpus tabernaemontani and
Zizania caduciflora could well adapt to climate warming and grow better. With temperature rise, both of their biomass
increased to 196% and 190% in Lashihai Lake and 487% and 408% in Dianchi watershed, respectively. But content of
MDA, Pro,POD all fell from 16%, 27%, 14% in Lashi Lake to 31%, 52%, 48% in Dianchi watershed for Scirpus
tabernaemontani, and 24% , 12% , 58% in Lashihai Lake to 24%, 25%, 73% in Dianchi watershed for Zizania
caduciflora, respectively. In spite of the stress of climate change, Heleocharis liouana, another widespread species could
resist the alterability through its own metabolic regulations, which reflected the strong climate adaptability of widespread
species. By contrast, Sparganium simplex, a narrowly spread species sustained great damage for it was too sensitive to the
climate change. With the temperature rise the biomass rising at beginning to 17% in Lashihai Lake, and then dropped to
20% in Dianchi watershed. MDA and Pro decreased at beginning to 0.001387 pmol/g and 13.386891 wg/g, and then
increased to 0.002739 pmol/g and 18.172878 wg/g, respectively. For such a narrow distribution species, it would face the
survival crisis along with the change of the climate conditions. That reflected the fragility of plateau wetland ecosystem and
its importance under global warming. Thus, the potential ecological risk behind the maintaining of plateau wetland

ecosystem was revealed.
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BEFE FE PRt o AR B )iz R, UL
PRSI A= 25 R GE R R )8R T A AIE 5T Y AR
R AT AR WA AR A R S B0 TE M X
HEBRGBMEEENZ — R ERE LS |
CEMIZREE TR R R R R
TR LR AR TR B, R 4 AR R SR S R e R AR
FET, R T b B 5 4 R e B S A 1Y
JERBURAE S I AR 5 R T R AT B DG TE
MR AR R AR 25 R A M RE A A% 0, A
A Fr 2R G- OR3P A W) 22 REE DT T A B R R TS
S T Ay B AR 1 T 3 ) O S oE 4 B
AU S B A P A A A LA, R 5
TEARREA I, IR A o A R 0 A R 2R,
(EAE AR AT — S A4 3 17 1 A 7 9 B, 2 A 2
AR 2 Ji e X AR ) 7 A B AR S T A )
AR a] ARV TR 25 2 B 1 [ B 04 Ak 254 ot 2 0
REIX AL, AT E PSS B Z MO
TARRARAL R A 25 R G e e — K] S AR
AR T ] N _ERYGETT i, B RTR TR AR

XA BT R 2 S A i — R AR T 2E AT
A, B2 TR CO, Gl EE KRBT 6 IR Y i 45
IRFER L0 50 T AT 4550 (0 A SRR
HERGT, AR REIFA R —MELE, NI AT
R U UL S 17 A B BIE 5 0532 , 3B TS Ag B 5 7
] ] - A BRI, T A AR AT AR
QR X AR ) 7 S SR ) AR AS AR Y
AR B i LA, Ry X A AR A, PR A g i A
B RGRABL AR

1 #RFTE

1.1 SedbREn e s et

W S IK BN A5 R e i i b A S R G ) SR
AR RE B U B0 Y OC B X, A A K Bl 2 4 R 4 rh ot
SRR Fe Ry BURR Y R 4T R SR HOIE P AL 4
Fy v D M) U A B A W) UK A ( Scirpus
tabernaemontani) 28 ¥ ( Zizania caduciflora) X [C 2
% ( Heleocharis liouana ) . /N 2 = % ( Sparganium
simplex ) R SERGATRL, Horb /N =0 8 TR AR S

http ; //www.ecologica.cn



5572 JAE = 345
B 1/ W WL 2 B R
PEHUBOT R H, WL T MR o

Yl IX s K 2 26 R X TG 2R TR AE 5 AN ] X33
BAK, B T8 NV v ) AR ] R R
v Y40 L 47 2 A5 A A P 5 T RO 7 119 25 S P
FH 2B B ST AR M | 15k 86 ) 2833 13 1 44 Vi <Ak
FABIAEY , TR A K SR 3T — R 2
G SR AFAS TR 9 DX 8, 7 DR 2R R R A 46 35
I KA S A 25— B iy T, /3 AT iR Mo A 4
g e R T O 3K P AR Ak el DA B R A DR
XPMGEAR A, TE B AR P A B8 S b o A Ak - T
M A AT YD, A T A b 49 A TR 0 1) 4 EBURE Bk A B
AMIET 100 #R 1 4 Fh 0 A8 40 1F V% B H: 1= 3 T
Hor 38R 25 50 em) |, 7350l B Ak 2 X 3 <A 25

AN ) B T V7 T i a0 0 | RS WL L i 8, B T 300
em, 58 150 em, ¥R 100 em S5 o | FE A K IR
DU A BREE M B | TR, 76 A K 20 Ty if 097 Vi
300 e¢m, 5§ 150 em, % 100 c¢m, S 1200 cm, 5L 56
450 cm ARG —EAY LI , B AR AR Y- roT
VB SR 58 4 — B0 X B SEBLR A7 S HUBIF 9, A
YR 3 AN LA R R RIS 4r B 22K
283 La B 3T, LA A [X 490 A 7 10 A ) 14 A= 4
JAB AR, FA A KR 5 A A KIS0 9
J T s X == b 174 4 b A 0 SR AR (%o g AR St DAY 1) A
PIFR 4 A5 AT RNR A BURE VR BOE YA |, 8¢
— i I FH B B AR U A DR B A oy ] S 56
TP B 2 8 (Pro) . AT Wk BH (SS) . TN —
(MDA) 48 AL Wy i ( POD) 45 £ 31 4 4k 48 A7 14 Il
A, AT R 3 A S B2 i 2RI R A 3l
IESR AL (PORTLOG ) [A] 25 W I3 5% 3 B AR X |
KBHFRES B4 4 RSN T,
1.2 FEtrlE

A ve A T BT RRIR A e, I L& A i AR
feFE bR, TR 2R (Pro) 5 £ A4 I 2 SR FH R M B
=R, T R (MDA 75 2 90 5 R L L2 TR
gkt AR (SS) B I R R i, i
ALY B (POD) & & A9 I & R A A AR B b
gk,
1.3 4t

K] Excel2003 & SPSS13.0 #4750t £
R LSD 57 Sig=0.05 8 3 /K F XA [H
B ] 25 R TR B0 LA

2.1 3 DARFERIEA MM

TP IO A T A A8 A SRR 9 75 76 55 i 7 P
(AR AT LI B, 30 50 4Ff, 12 X 3L 0 305 b 490 196
P W 0 AR IR B 5.5—7.5 C F 12, 0—
14.5 °C A ¥R & 43 51 A 500—850 mm 1 700—
1300 mm , JEH b X B B AR YR AE 14—17°C 4F3Y
R B AE 600—1400 mm Z[H]J%8), —Hb FESI LA
T2 TR TE Rl — B 10 A e 300 11 U0 B 3 1 | < ]
WARKE TN 0l B A TR CRE R .
WFSE M 1 230 574 ( PORTLOG ) [ 25 Wil i % 22 1
2011 4F 2 2012 AR5 ], 3 ANAS R X S8 a9 4 3%
53R 7.3 C 13.6 CHI16.7 °C , AFRER 5370
710 mm 1000 mm F1 869 mm, 5 50 4F341% X < e As
Tl —2, X R XA [ 5 i i S 7 22 558
DA [ AR R ] il i o 4RIt T 4k, 0kdh, 3 A
ARIX AT B R (£ ), MK
WA 5 H A S B 3 A DR B 2
SRR EEY A RE 9 H 25 Mxtin, M
FEMEE 3 AN Xk 5 A Ao H i 2: SR8 i i, (5
XFKARYIT S, BT = R R KA PR
R TR i NS R PR -, PR R K 5 | S A AR
(AR AL, T REXT R = A R i), (E a8 0 T, 4y i o
P R = b (AR 25 R OR R, K BH R
L REE AR FENF 2R £, KRR
Shidsm & n R Y P AR R R R K
WIS 5 A, afma e S i | B B b X oK BH 4 4
43514 240.74 W/m? [ 223.36 W/m>,193.94 W/m?,
Y ERESE 9 A, 550 149.61 W/m*|
121. 43 W/m* 80.55 W/m”> , 4N 16 1y [X A PH 4 5 #¢
568, (YL S T AR AR, 7T A B 4 B 5553 19 8 ) e DX 3
BER R, 2 B S R AR A A R R A G K
2, FE YK -0.957 F1-0.973 X 55T X Hikb
R i B S ST AR A 56, R T 32 B AR A 2 0
R BE A S 384 5 AN 5 LR IR T 7, RT Ak K P
SRR AE B R R R, LR R R, AE b
FEIX SRR ) A K A - R IR B I,
ARSI 22 T o I, HAE A A K Rl &
SR F TR A AR S A N T T LARESR .

http ; //www.ecologica.cn



19 34 A DR AR O 2N T T A PR AR AR B S 5573

x1 3PTHARMBSIRFLE
Table 1 The climate characteristics of three study regions
5 H May 9 J1 September

SH 45 SH 45
K gy ATk Kl

HEBSH TRk

b AHXHE S g AHXE SFBREE
. Monthly mean Monthly mean . .. Monthly mean Monthly mean . ..
Regions of study . Relative Solr radiation . Relative Solr radiation
temperature/ rainfall/ . . . temperature/ rainfall/ . . .
. humidity/ % intensity / . humidity/ % intensity /

0(4 mm 2 0(4 mm 2

(W/m*) (W/m*)
AR 9.8 0.001587 56.58 240.74 11.7 0.156854 76.54 149.61

E AR 17.4 0.001217 43.31 223.36 15.6 0.115072 78.70 121.43
B 21.9 0.071528 53.60 193.94 18.1 0.208333 75.46 80.55
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Fig.1 The changes of MDA content of four plant species under three different climate conditions ( mean+SE)
ST Hi g R Rb R 0 (0 B A S (R 3 SO, SR 35 ] 25 57 2. 3% ( P<0.05) ST, 7K 2. ( Scirpus tabernaemontani) 5 HL, 22 5% ( Heleocharis liouana) ;
RSY , /INE =42 ( Sparganium simplex) ;Z.C , 28 ¥ ( Zizania caduciflora)

R2 AMEYEIBSESGTEVENTUHMECTHIEARIERE) (g/m)

Table 2 Characteristics of biomass variation of four plant species under three climate conditions ( mean+SE)

e 5 H May 9 J1 September
Regions of study ST HL RSY /0 ST HL RSY /0
41 136.1£10.4 ¢ 40.320.6 ¢ 77.5+6.4a  266.8+12.2¢ 1122.6x11.9 ¢ 183.4x10.2 b 253.4x8.4a  984.0+10.9¢
Pl it 396.5+13.3 b 109.9+11.9 ab 91.7#6.1 a  775.9+11.9b 1683.1x10.7 b 201.729.1 ab  250.5+15.5 ab 1484.6£13.7 b
B 784.1£10.4 a  136.2+£9.5a 76.626.5a 1362.5+11.6 a 2000.9+11.5 a 232.7+13.3a 204.0+8.4c  1786.3x13.3 a

ORI M 5 R R 4 8] b A A ] 9 SC 7 0 R PI & ] 2 55 .3 (P<0.05) ; ST: 7K 2 ( Scirpus tabernaemontani ) ; HL: 22 3% ( Heleocharis
liouana) ;RSY : /N =W (Sparganium simplex) ;ZC ;. 2855 ( Zizania caduciflora)
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Fig.2 Characteristics of Pro variation of four plant species under three climate conditions ( mean+SE)

2.2.3 XIS AR A X A mT v PR RE (SS) &
gy iop-Al0|
SS A Y 37 B M J5 i B0 R i) E A Hi A
PEFEFR"Y IR M4 4 0t B AR B nT s R
I H 5 R A8 Ak 52 A G Ll Rl 3 Al
4 FiR R M AE K 5 AR KER 9 A,
FIR IR0 0SS i P BE IR A T IR R
AR S A, 5% A L, B8 2= i A R
JE K SS S o T RE T 55%F 69% . /N =

10

WA TRET 49% M 68% , ZEH A TFIET 11%M
2%, 2=FAMTET 1%/ 63%, LKEH9 A,
IKASS SR HI T 48% 1 719% , /NEE =¥ )y
BITEET 78% M 94%, 23 5 73 5 FE T 46% il
52% ., EEENMITRET 729%M 72%, SS S EE
M S EET R RAIC R, — Uil SS & i
oAV TR Pl 0 B A SR AR B 45 T A e AR
B2 SS KFAMCIR 1%, 77—, SS &%
AR ASREAE A R B T i B U b

P Species

B3 4FMBEMEYTE I MSRZGT SS MELFFIE(CFIH AR ERE)

o gy
ﬂﬂﬂiﬂc'\a 8 Eﬁﬂﬁﬁ
“:,
gz 4|
F3 2

0
Fig.3

Characteristics of SS variation of four plant species under three climate conditions ( mean+SE)
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Fig.4 Characteristics of POD variation of four plant species under three climate conditions ( mean+SE)
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