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Abstract: Vegetation plays an important role in preventing wind erosion, sand fixation, water conservation and ecosystem
restoration in oasis ecosystem. For the photosynthetic characteristics could fairly reflect the adaptation of plants to their
habitat, gas exchange parameters and environmental factors of three different life-form plants which grown in the desert-oasis
ecotone of Keriya River Basin were measured. By comparing the photosynthetic characteristics of Phragmites australis,
Tamarix ramosissima, Populus euphratica and their relationship with environmental factors, adaptive capacities and

mechanisms of the three different life-form plants were discussed. The results were as follow: The diurnal variation in net
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photosynthetic ( P, ) rate of the three plants showed two peaks, which displayed remarked photosynthetic “ midday
depression”. The order of the average values of P, was: P. euphratica>P. australis>T. ramosissima. However, there was no
significant difference among them. The analysis of partial correlation and path on P, and environmental factors showed that
the diurnal variation of P, had significant correlation with transpiration rate ( 7,), photosynthetically active radiation
(PAR), and stomatal conductance ( G,), respectively. T, PAR and G, were the main factors which affected P, of
P. australis and the order of effecting ability was T, >G >PAR. T , and G, were the main factors which affected P, of
T. ramosissima and the order of effecting ability was T.>G_. T, was the only main factor which affected P, of P. euphratica.
For the three kinds of plants, the P, -PAR response curves and P, -CO, response curves had the same changing tendency,
which could be quantitatively described by quadratic equation, respectively. The order of light compensation points and light
saturation points were both T. ramosissima>P. euphratica>P. australis. The order of carbon dioxide compensation points was
P. euphratica > T. ramosissima > P. australis and the order of saturation points were P. euphratica > P. australis >
T. ramosissima. The apparent quantum yield and carboxylation efficiency of these three plants were varied from 0.0341 to
0. 0411 mol/mol and 0.0480 to 0.0546 mol m™* s™' on daily basis, respectively. The results indicated that the average net
photosynthetic rate, energy efficiency and CO, assimilation capacity were not significantly different among the three kinds of
plants, and the photosynthetic “midday depressions” was mainly resulted from stomatal limitation. The main factors which
affected physiological process of photosynthesis are different among the three different life-form plants, but the relationship

between T, and P, is closer than other factors.

Key Words: net photosynthetic rate; Phragmites australis; Tamarix ramosissima ; Populus euphratica ; desert-oasis ecotone
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TR EE (7)) 28 SAHRHREE (RH) SEAEE A+, R e #1423 WHUE, IF I3 M A EHNE R, SR H
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Fig.1 Diurnal changes of net photosynthetic rate and its affecting factors of three plants
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m s o 3R, I SRR A A A 2 s R B H Y 25 S W, AR T B B (E KT S AR A
(F 1), 3FEYIERSKZESETE(VPD) I H AL R AP 4k, 14.00 ZATHGE T, 2 58218 T
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Table 1 The comparison of mean value of the daily photosynthetic parameters in the leaves of three plants

28 Gk 2 k7
Parameter Phragmites australis Tamarix ramosissima Populus euphratica
HHt4 4 # Net photosynthetic rate (P,) / (wmol m™ s7!) 6.90+0.63a 5.21+1.5a 7.92+0.71a
AL Stomatal conductance ( G,) / (mol m™2 s7!) 0.16+0.01a 0.27+0.07b 0.23+0.01¢
JilE] CO,#¢FE Intercellular CO, concentration (C;) / ( wmol/mol) 309.25+8.72b 340.48+13.77¢ 324.78+7.67h
ZE [ R Transpiration rate ( T,) / (mmol m™2s™") 5.63£0.37a 6.71£0.97b 6.32+0.11b
T /K 95K 5 5t Vapor pressure deficit (VPD)/kPa 3.20+0.21c 3.03+0.39¢ 2.59+0.12¢

S ALBR#IE Stomatal limitation value ( Lg)/% 0.23+0.02¢ 0.17+0.04b 0.19+0.02b

Bl o I AR DR ; [T AN R B FOR TP AILE 0.05 K22 53 .3

22 HOCAEESETAAMASRHE PR
2.2.1 AT

XI 3 AP ot A R S R A AR R A AT OC T AR A PR Rt B R 5 R R
ZE I R A G A SR S B E ARG, 5 IR AR OC BRI AR i R o G sl R 5 AL S B 25 i R
e i A OG5 3 P S5 HEIE] CO, MR R KR IR 7 B AR HIBR B WK (% 2) .

R2 3MEYHFSAEREEEBESTATFHEXREY

Table 2 Correlation coefficients of three plants between P, and some physiological and ecological factors

e LT Ml COLMREE  RVRE R 5 ik 7l R LIPS AR ER Ve TN
T2 - .
. Stomatal Intercellular Vapor pressure Transpiration Leaf Photosynthetically

Plant species . - . L
conductance CO, concentration deficit rate temperature active radiation

EES Phragmites australis 0.93 " -0.53 -0.47 0.98 ** 0.69* 0.92 **

M Tamarix ramosissima 0.98 " -0.59 -0.34 0.99 " 0.20 0.67

ikl Populus euphratica 0.89 ** -0.49 -0.22 0.99 ** 0.49 0.72

o SPBIFRARTE 0.05 F10.01 /K 3

222 BAEIEST
3 FiEEOL G AR H AR M IEZS 204 (P>0.05) , BRI, ATRIXE P, (y) 55 T,(x,) \PAR (x,) (G () |
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C(x,) \VPD(x5) \T,(x4)6 DEEM N BT Z2 0184 A 04, A 20 40 R S ml A 05 7

P y = —4.995+1.248 x,+0.184 x,+13.255 x,  (R=0.99"")
FEM y = —1.8341+1.1133 x,+17.521 x, (R=0.99"")
L7 y = =0.5606+2.3574 «x, (R=0.99"")
3 ANl A5 8 1Y ) HE 23] 1K 98.84% ,99.02% F £3 3HEWSREERS A THRIEXN T

97.34% , %‘ [1] UEI 1:/]} {ﬁg 1= i/}] ﬁ /J\ ( ﬁj\ %[J jj 0.63.0.76 F1 Table 3 Partial correlation analysis on the net photosynthetic rate
0. 86 }Lmol m2s! ) I ﬁl\ Z3) 1@3{1\ /E;FH jt /% ﬁ(*ﬁ\%} il and its affecting factors of three plants

IRASE R B , IF1 97 B A BB i KT (£ 3), s B o
BRI 3 R e A B 5 RGO cofficiensvalue el
FFWAL, BN R EA B/ R 2, G588 % r(y,v) 090 1231  0.00010
R:T(x,) PAR(x,) .G (x,) W25, T (x,) (G, (x3) Xf  Phragmites australis r(y,5)  0.67 5.26 0.00010
D, T, (o, ) M WIR IO A R4 5 T B, 4 ) 060 438 0.0099
AT 3 FHIGOE A R 5 4 1 B T B ra) 071566 000010
’/ﬁ—‘@ﬁéﬁ*ﬁ . Tamarix ramosissima r(y,xs) 0.52 3.39 0.012
2.2.3 EAESHT 5% Populus euphratica r(y,x;)  0.88 43.09  0.00090

WARTEE R LR . (1) T, PAR 1 G X /5 HEHE
B HR AR SN RN T >G >PAR, B T 5% 75 35 5ot & SR 10 5% ) Je oK AR RECH 0.98, Hoh B2
MO 25 0.63 , FLR R IE i Y6 A A AU ST TS AL T R 500 5 T, PAR H1 G 4735 P, I LU
RIMHK T>PAR>G, , (2) T, .G ISR R G R IE ROV RN T > G, , BIZE 1 3R X B4 A i
R BN KAL) AR FHACR, , W 2438 2o 5 ST 1 s 45 3 23R % [ 2 5 Wi e [ 4 i v ik 3
RGN, 435008 0.99.0.98,, (3) T, AT [ B 1 B BN X 5 4 1156 & R = AR AR AR R ECH
0.99, EAAZEIRILEK 4,

R4 3THEMEREGERIEZMEFENERSN

Table 4 Path analysis on the net photosynthetic rate and its affecting factors of three plants

L LIS R A T BN (425508 Tndirect effect B
Plant species Affecting factor Direct effect by Tr by PAR by G, Total effect
P2 Phragmites australis T, 0.63 0.19 0.16 0.98
PAR 0.51 0.19 0.22 0.92
G, 0.50 0.18 0.25 0.93
KM Tamarix ramosissima T, 0.72 0.26 0.98
G, 0.67 0.31 0.98
8% Populus euphratica T, 0.99 0.99

2.3 O AR G AR B A e R

NTBCEAFDERT 2 MRz R OG5 580 R A B AR O 5 I 82 B G R 55 88 B0 3 o 22 2 1 g
I f e bR Y oS R LT R G2 R e BT SR AR AR SE G AR T L
— L, O AR T R R AR ARG OC AR (181 2) o P93 MRS M R e ' 5 30 X 8 11 g 1 b 2K
HA—I0 MM UG BON BIAR (% 5) o RIEIT LS B9 — 0 207 B8, 71 3 R Y e b2 AR
(LCP) JGHFNE (LSP) RIOCHEHA (P, ) FIFRME TR (AQY) 45 R ILK 6,

ABEFER 3 FIAEH , SEAM R AR/ MU B> 5347 > 7 = BEMI-5 7 = MIA (] 22 7k . 3 5 DRI A,
AR ITERIS TR > 52 A0 22 570 AN .3 3 MR RO R/ IMIUC A% > B> 7 26 BRI 7 25 RN A
Al 225 W3 (£ 6) .
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&5 3%hiE% P,-PFD #1 P,-CO, £ B35 78

Table 5 Regression equations between net photosynthesis rate (P, ) and PFD and between P, and CO, contents of three plants

LB P, -PFD [ £k [ml)3 5 2 P, -CO, &k Iml )= 7 72
Plant species Regression equations between P, and PFD Regression equations between P, and CO, contents
i p . sl y=-9x107%x%+0.0278x+0.0428 y=-2x107x2+0.0468x~2.6739
wragmiles australls
€ R?=0.99, P<0.0010 R?=0.99, P<0.0010
FEb) Tamari . y=-1x1073x%+0.0283x-2.1602 y=-2x1072x%+0.0466x—2.2075
- amarix ramosissima
R*=0.99, P<0.0010 R*=0.98, P<0.0010
5 Popul hrai y==1x1073x?+0.031x-0.3846 y==1x107x2+0.0413x-2.4749
) opulus euphralica
pUiLS eup R2=0.99, P<0.0010 R2=0.98, P<0.0010

2.4 FOCAERNT CO, B R

Kl 3 FoRIEMFIGIR T3 TR XAEY M R g e S CO, MmN C R, N E AR CO, M
JIExt L G A TR FT LA Y Bl CO, YR EE 3N, 1ot & 3R i 28 1F , BT, ¥R B SR F] 400 wmol/
mol ZE47 )5 , 16 BRI K Bz Wi 55 , Bl 5 2818 T R, GGt Mrmn bege, 25 35 R M AR 47 i R i
FeA RN CO, MR B 1 p 2835 DA — I R ph 4R 5 BRI A B FIAR (£ 5) . MRIFIr LA 19— 0 ik ih £k
FFE 3 MR CO, M (CCP) \CO, MBI (CSP) FIRILALR (CE) , BARSS R L3 6, 3 FiEYIH
CO,FME B K AMEICON SR SAR IS 235 22 55 35 . COL MM 1 KM R iAAG > 225 > B, 3 4 22 1] 22
FRE, RICCR R TS ERE ST A CO,RIMLAE 11, tF 3 AT LLAE 3 MW iR kR R
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Table 6 Some differences of gas exchange parameters in the leaves of three plants
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