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Abstract: Populus euphratica Oliv. and Populus pruinosa Schrenk. distributed widely in the upper reaches of Tarim River,
China. P. euphratica played important roles in controlling the structure, function and sustainability of the ecosystems in
Tarim basin because it had strong ability to survive in the desert. However, the population of P. euphratica was declined
due to excessively exploite soil and water resources by human beings. This result dangered directly sustainable development
of oasis’ agriculture and ecological balance. Photosynthetic and water physiological characteristics of P. euphratica and P.
pruinosa were revealed to illuminate their ecological adaptation, and supply theoretical base to utilize rationally resources,
protect dominant population and restore degraded ecosystem. We measured the diurnal courses of gas exchange using Li-cor
6400 ( LICOR,USA) once every two hours from 8 :00am to 20 :00pm in different months and water potential with pressure
chamber( SKPM1400, UK)under natural condition,2006,and got data on net photosynthetic rate ( Pn), transpiration rate
(Tr), stomatal conductance ( Gs), intercellular CO, concentration ( Ci), photosynthetic photon flux density ( PPFD),
leaf-to-air vapor pressure deficit ( VPD), air to temperature ( T,), WUE was calculated by Pn/Tr. The results showed
diurnal courses of Pn and Tr of P. euphratica and P. pruinosa were single peak curve in growth season except for August,
but WUE were not significant variable regulation. Based on the analysis of stomatal limitation of photosynthesis using two
criteria ( Ci and Ls) suggested by Farquhar and Sharkey, it showed that the predominant cause of restricting Pn was non-

stomatal limitation after 12 :00. Compared with two plants, P. euphratica displayed the higher WUE because of its higher Pn
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and lower Tr, P. pruinosa displayed the lower Pn and WUE and the higher Tr. In the interval between of gas exchange
measurements, we measured the water potential once every two hours. The diurnal courses of water potential and predawn,
midday water potential were ‘V’ curve, daily variation range of water potential and monthly variation range of midday water
potential of P. euphratica were the lower than that of P. pruinosa and water potential was not significant difference between
two tree species. Both P. euphratica and P. pruinosa had the ability to endure drought with very low ( more negative) water
potential (¥, ) while P. euphratica had stronger ability to adjust stomatal conductance and decrease water loss according to

degree of drought. Thus P. euphratica had better ecological adaptability and led to different population distribution.
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Fig.2 Comparison of diurnal changes of photosynthetic rate, transpiration rate, stomatal conductance and water use efficiency of P. euphratica and P.

pruinosa in different months
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Table 1 The characteristics of environmental factors and average values of gas exchange parameters daily courses of P. euphratica and

P. pruinosa

A Ay 2% Parameters

Species Month Pn Tr WUE Gs T, C PAR RH% VPD 7,

L] 6 A June 10.84  6.28 1.7380 0.2210 34.73(39.32) 914(1584) 33.89  3.09(5.66) -2.47

P. euphratica 7 J July 11.10  5.97 1.7086 0.2197 33.45(38.63) 1070(1840) 38.34  3.03(4.44) -3.09
8 H Aug. 7.55  4.72  1.5172 0.2529  33.72(40.98) 954(1694) 42.87  2.32(4.85) -3.59
9 A Sep. 7.20  4.07 1.5539 0.2603 25.79(30.33) 675(1403) 48.47 1.82(3.32) -3.28
44 Average 9.17A 5.26b 1.6294A 0.2385a 31.92(37.32) 903 (1630) 40.89  2.57(4.57) -3.11a

VR 6 A June 9.57 7.15 1.3213 0.2536 34.52(39.16) 867(1444) 34.28  2.98(4.85) -2.46

P. pruinosa 7 J July 9.93 6.68 1.3848 0.2322 33.25(38.52) 980(1756) 38.84  2.81(4.55) -3.41
8 J Aug. 6.95 5.20 1.2635 0.2228 33.68(40.74) 898 (1575) 43.34  2.36(4.64) -3.69
9 A Sep. 5.99  4.41 1.2546 0.2456 25.53(30.12) 636(1348) 49.21 1.86(3.35) -3.43
44 Average 8.11B 5.86a 1.3061B 0.2382a 31.75(37.14) 845(1530) 41.42  2.50(4.35) -3.25a

[{]—3 E X EFRRREFERBEZEKE, NEFREREFBREKRTE, FRMHFARRZER R BE Within each line, different capitals
indicate most significant difference, different small letters show significant difference, same letter is not significant difference ; %5 P R KfH Values in

bracket are maximums
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Fig.3 The relation of Ci and Ls to the Pn decline in the diurnal courses of P. euphratica and P. pruinosa in June and September
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Fig.4 The seasonal dynamic of water potential of P. euphratica and P. pruinosa
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Fig.5 The seasonal change of predawn and midday water potential of P. euphratica and P. pruinosa

4 Zig5itie

YA E R RSV A VAL S Ak 2 FI R B 452 K BHAR 53 KR CO, YR B 23R8 R T i %
i, I ATt X BRI A 1 EL A AR B 1 3 VA 5 RIS L RE 7, SE A IR B R R o 7 ARSI T M
B R B 5 KRR sh ST, WA 1A 5 B 5 AR b AR AR ) A B AR, AL 38 o 3R 55 R Vi
EAFTAVERRI R o BRI A a0 IR TR e A5 305 31 ok 0 2 T R i, A 49038 3o
TRILIFEESE P A%, MIBHBRIKG S ZERE R H 280 i 2R Ho R o o B - R AL, 847
K% 6 ~9 Aty Pn HASLYI R BRIERNEL , 45 H 38 Pr W& ME /NI BLET R, X2 BT TR K
BN EERFRNL . #% Pn 5 Tr R LI 50608 1 3L 25 A ARG R — 3, T KA Tr WE{H H BLET [R] B 8
WG T Pn(1&82) . | Farquhar BHIWTEIN | G5 RIS EHI KW Pr F G EARH F 2R E 2L
IR . HEMAZIR A G S0 B A RER A T £ 57, X WA LS S RBIERBRZILEEMN
FERALE R B NSN, S54RI TR WA % . 5% IR Pn Tr ZE4L3T Gs A 250 7 B 7 4
EARWREENEFWER ., BARUEH#F Pn 5 Gs AR RE(r =0.6068) KXF Tr 5 Gs(r=0.3199),
&A% Pn.Tr 5 Gs MAHRE REGE TIKMI (ryy =0.6825,ry =0.2442) , ##% 6.7 HH Y Gs Bl BAKL T K,
T 8.9 AWK Gs KT KAz, RIS EE N8R, 5 T 2R AWM E Z 1283 A s ksl Tr
ABAY, , LA RAEARG - YL B e B 2 e YR 3R ' ot X B K 0 , 33K SR e B0 F) — o £ 20 R X4

HERZENHY S H W P WUE 35 T K4, Gs {HAHE, Tr (IRF XM, RHKBBIOLE FZEBE K
WUE B, 5308 st IRZE S .75 WUE BURR R, 4518 5 B BRI 45 SR 57, X T R 5
BRSIENRARA K MR S5V XKE2AEAY I SEH D5 EM e B WS, AR50
FHE BRI 34 56 R BT P E Fh— IR A7 i EL 525 B 4548, (Rt 5 XU 2 18 i #34m F F 30k
AR FEEER KR AR SILREYE TR ARSERE R 2 REE T E B AR S5 R U
8 A4y B HEAT LB B (B 5 KGR R R E R EA BE N . BRRE H 3d BFHIME,
BAERBHEHEEREE (P <0.05,% 1), Bk, A KZ& A KT LM BE T M5 Hb 5 B E 25,
Kristina it & Pn 7 WUE ¥ % 6/E Y EAE RN 12 5045 BE J1 38 58 B RAE ™ 5 Ci/ Ca FAEMEY X 7K 43728
LB L, Ci/ Ca (E M/, HT S MR . $4 Pn. WUE ¥ F K4 T Ci/Ca {8 (0. 7307) & F K #
(0.7919) , BB HL VLS F KA , HL IR A% & R AE 3 AR TR IR B v A 7 . T KA RE 7538 B 24 Hh Fr)
WImEREE A1, R EE A CA R BRI H AR FAL UK SRR Z B 56 R, AR WUE RHAETF R

http ://www. ecologica. cn



11 3 Btz N W STINRt i1 7RSS 775, rec ) e B2 K b o 5849

BT W S KR e BT A ARG EE R, (E B S BT K PR IR A A BEF A, 3t KA
BT R, B TEE R T SR RS R & T BB B 74, IR B e 88 AT ¥k 2 B35
IR SNBSS, PP P IR XA B T HERR s it R 2L P Tl o AT AR, f TR
Y B B R AL R R AR K R RCR , B LA 38 2 5 Bt i A bk . BRI, 72
Hit TRIFET , T LKA RE R R ZE0E BT e KK 7, B T R & LU i1 5 28 5 32 21 5 59 e T
H.

A KRR BOK BSET 5 HARBOR , RIKG XK KT LR . X5 EE S fhTEsE
R F OB — . S5 A AT AR BRI Ak SRR Al 5 K K BB B, %
TR (97K S ORI 7K 3T 2R R BE 7 , TR T K S5 it FBE /K B o 4 > DA BB AE R S T 2 A 5% e
KYVEAFEAT, e B B AR E Bk BRI, Ansiss BRI b o R K BT A B, s I
SV HEBE T 2K, 5 B0 e DX SR IR FH 7K -5 A 2 7K AR K B H B 5 2 e ik Al Aol , 51 HEE IR , 7
ARV AR K HEBE R SRR, 55 148 R K BRI 3R, R 3E BT e BB AL A 35 R G A B it

References:

[ 1] Philipp P. The Ecological Amplitude Populus Euphratica At The Middle Reaches of The River Tarim, Western China. Technical University,
Berlin, 2005 :54.

[2] Mubarek A, Hamit Y, Wang Z M, Dilber E. P. euphratica ecosystem fragility and protecting strategy on Tarim P. euphratica nature reserve in
Xinjiang. Journal of Water Resources &Water Engineering,2007,18(3) :30 —35.

[3] WANG SJ. The actuality of Populus euphratica tree and the countermeasures of conservation and restoration. World Forestry Research,1996,9
(6):37 —43.

[ 4] DengX, Li XM, Zhang X M, et al. The studies about the photosynthetic response of the four desert plants. Acta Ecologica Sinica,2003, 23(3) ;
598 —605.

[5] SuPX, Zhang L X, Du M W et al. Photosynthetic character and water use efficiency of different leaf shapes of Populus euphratica and their
response to CO, enrichment. Acta Phytoecologica Sinica,2003,27(1) :34 —40.

[6] LiZ]J, LiuJP, Yul, et al. In vestigation on the characteristics of biology and ecology of Populus euphratica and Populus pruinosa. Acta Bot Boreal
Occident Sin,2003,23(7) :1292 —1296.

[7] Wang L M,Zhang Q L,Yin J Y. Study on the growth pattern and bio-productivity of the Populus Euphratica forest stand in Ejina. Journal of Arid
Land Resources & Environment, 2003,17 (2): 94 —99.

[8] LuoQH,LiZJ,WuW M,et al. Comparative study of photosynthetic and chlorophyll fluorescence characteristics of Populus euphratica and P.
pruinosa. Acta Bot Boreal Occident Sin,2006,26(5) :983 —988.

[ 9] ZengF J, Zhang X M, Andrea Foetaki, et al. Study on the water physiological characteristics of Popular euphratica in the Cele Oasis. Arid Zone
Research,2002,19(2) : 26 —30.

[10] Wang HZ, Han L, Zhou Z L, et al. Dynamical responses of Populus euphratica and Populus pruinosa water potential to different depths of ground
water level. Agricultural Research in the Arid Areas,2007,25(5) :125 —129.

[11] YangY Q, Wang W Q, Erio A. Ottow, et al. Physiological adapting mechanism of Populus euphratica under drought stress. Journal of Beijing
Forestry University,2006, 28 ( Supp.2) :6 —11.

[12] Chen Y P, Chen Y N, Li W H, et al. Analysis on the physiological characteristics of Populus euphratica under drought stress in the lower reaches
of Tarim River. Acta Bot Boreal Occident Sin,2004,24(10) ;1943 —1948.

[13] Zhang Y X, Shi Y, Wang R G, et al. Effects of ABA and CaM on leaf gas exchange of Populus euphratica in the process of initial salinity. Scientia
Silvae Sinicae,2008,44(1) ;57 —64.

[14] Watanabe S, kojima K, Ide Y, et al. Effects of osmotic stress on praline and sugar accumulation in Populus euphratica in vitro. Plant Cell. Tissue
and Organ Culture, 2000,63 :199 —206.

[15] Saito Y, Shiraishi S, Tanimoto T, et al. Genetic diversity of Populus euphratica populations in northwestern China determined by RAPD DNA
analysis. New Forests, 2002,23:97 —103.

[16] LiJ, Zhang Q L, Gao R H, et al. Study on the population structure and distribution pattern of Populus euphratica populations in Ejina Oasi.
Journal of Arid Land Resources and Environment,2008,22(2) ;187 —190.

http ://www. ecologica. cn



5850 B Ox ¥ R 29 %

[17]

(18]

[19]

[20]
[21]

[22]

(23]

[24]

[25]

Han L, Wang H Z, Zhou Z L, et al. Population structure and demography of Populus euphratica in upper and middle reaches of Tarim River. Acta
Ecologica Sinica, 2007, 27(4) :1315 —1322.

Gao R H, Dong Z, Zhang H, et al. Study on regeneration process and biodiversity characteristic of Populus euphratica community in the Ejina
Natural Reserve. Inner Mongolia of China. Acta Ecologica Sinica,2005,25(5) ;1019 —1025.

Chen Y P, Chen Y N, Li W H, et al. Effect of ecological water input on MDA of Populus euphratica Oliv leaf in the lower reaches of the Tarim
river. Chin J Appl Environ Biol,2004,10(4) :408 —411.

Farquhar G D and Sharkey T D. Stomatal conductance and photosynthesis. Ann. Rev. Physiol,1982,33.:317 —345.

Yu G R, Zhuang J, Yu Z L. An attempt to establish a synthetic model of photosynthesis-transpiration based on stomatal behavior formaize and
soybean plants grown in field. Journal of Plant Physiology, 2001, 158 861 —874.

Kristina A, Schierenbeck G, John D M. Seasonal and diurnal patterns of photosynthetic gas exchange for Lonicera serrrerurens and L. japonica
( Caprifoliaceae). Amer J B,1993,80.:1292 —1299.

Deng X, Li X M, Zhang X M, et al. A studies of the gas exchange characteristics of four desert plants. Acta Phytoecologica Sinica,2002,26(5) :
605 —612.

Liu J P, Han L, Gong W J, et al. A Comparision Study on Transpiration , Photosynthesis of Populus euphratica and P. pruinosa. Joumal of Tarim
University, 2004,16(3) :1 —6.

Saith K, Kikuirl M, Ishihara K. Relationship between leaf movement of trifoliolate compound leaf and environmental factors in the soybean canopy.

Japanese Journal Crop Science,1995,64 :259 —265.

B EHk:

(2]

(3]
[4]
(5]
(6]
(7]
(8]
(9]
[10]
[11]
[12]
[13]
[16]
[17]
(18]
[19]
(23]
[24]

ARERTE. BT, k4. RO, TR, %. B BRI B R R KA S REM S X HIG BRI 5E. KU 5K TR¥ M,
2007,18(3) :30 ~35.

F ST 2EREAGAREBRR B AR R 3T 5R. AL AFFE ,1996,9(6) :37 ~43.

AR, 22N, oA Y, 5. DUFPSR B (G B . A= 5240 ,2003,23(3) :598 ~605.

TR, IR, AL IR, G5 SR AN IR B B R K 43R AR B ILXHINE CO, IR . A4 AE 5541 ,2003 ,27 (1) :34 ~40.
2R XET, T, % $i SR SR A R IR A . VEAU R 42,2003 ,23(7) 11292 ~ 1296.

FESLH, REK R BRAR . B A AR A R R AR WA T T AR TR X BEUR 5 374,2003,17(2) : 94 ~99.
BEL,ZERE YL, 5. 5k IR SR 66 Ko GBSO I LAY VLAY =4k ,2006,26 (5 ) 1983 ~988.

% UYL, ik 7iv B, Andrea Foetaki, 5. Bl R4 INiA7 K 40 A BARREAF Y. T2 XF5E ,2002,19(2) :26 ~30.
FW2, i, FIESL, 5. 8 KM S K BT AR T K AL s8R, TR X AR 5T, 2007 ,25(5) 125 ~129.

Mk, £, Erio A. Ottowd , 5. 5 U8 T 547 A4 BLE RLALT B 2T. JERMR Ol R 2224412, 2006 ,28 (34 2) :6 ~11.

FRMS , BRI T, 25 TLAL, 45, 38 BRI T e T S8 T B0 4 A BRE R AT VLA 4] ,2004,24 (10) 1943 ~1948.

KR, A, THER, G PIGHERNA T ABA 5 CaM X #i#7H  SARASHe . Aol B4 ,2008 ,44 (1) :57 ~64.

A IR, R S, A5 BT NI S A R R S5 A 5 A A AR R oY TR X IE 5 308, 2008,22(2) 1187 ~190.

i, EWE, FIESL, 5. 3 B b iE R B A M S ST AT, AR AR, 2007,27(4) 11315 ~1322.

B IR R . BTN SR M B YR A ) SRR A, AR AR ,2005,25(5) 11019 ~1025.

BRSEMG , BRIE. T, 25 AT, 4. B sl BRI T A AR MK X A - MDA & 858, B A5 3054 24,2004 ,10(4) :408 ~411.
XS, 22N, T A B, 45 4 RSB SRS AR AE I B 9T R AR AR 3] ,2002,26 (5) :605 ~612.

XRS5, R TLIL, 5. $ K 6 & R R A LU AR ISR . 38 LR K 22444]) ,2004,16(3) :1 ~6.

http ://www. ecologica. cn



	11a95.pdf
	11a96.pdf
	11a97.pdf
	11a98.pdf
	11a99.pdf
	11a100.pdf
	11a101.pdf
	11a102.pdf

