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CO, flux characteristics and water use efficiency of the Populus euphratica

community in the lower reaches of Tarim River
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Abstract: In This study, made the Populus euphratica communities as the research object in the extreme drought
environment the CO, flux characteristics and water use efficiency ( WUE ) during different phenological phases of P.
euphratica were studied using the eddy covariance flux observation system. The results showed that the daily variations in the
CO, flux trends were basically identical in different phenological phases of P. euphratica, but there were obvious seasonal
differences. The change amplitude ofchange in CO, flux rate at the maturity stage was the largest,and was the smallest at the
flowering stage, and medium at the foliation stage. Correlation analysis showed that the CO, flux rate of P. euphratica
community was significantly correlated with the sensible heat flux, latent heat flux, momentum flux, soil heat flux, net
radiation and relative humidity of the air. Among them,net radiation, and latent and sensible heat fluxes were more highly
related with the CO, fluxs,The scope of change,i.e,—0.82—-0.88 ,-0.64—-0.66 and —0.63—-0.94, respectively, the
main environmental factor affecting the CO, rate of the community. Thus this study shoued an obvios daily change in water
use efficiency of the P. euphratica community. The dynamic performance of WUE of the community time was as follows:
water use efficiency varied greatly at the flowering stage , leaf coloration stage,and defoliation stage,and was the highest at
the flowering stage ,most stable at the foliation and maturity stages. Two of the most critical factors affecting the communities

were net radiation and wind speed.
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Fig.2 Variation of CO, flux in different phenological phase of P. euphratica
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Fig.3 The main infuluencing factors of CO, flux in the P. euphratica community

4 Tie54ie ] —

B oosl T

41 it §§ o0l :::ﬁiig

188 COSMIE & MBI 9 R AT, 5 (R
FARTHIES COE HShA 2 U il X 5H A % 2 oo
R B4 B —802 2 kiR > 5, vk Z 0 ‘ ‘ v-v . v . v -~ |
RIS RGR CO, M H AR fb e S i) FL g 7Y | 08:00  10:00 12;;);3@ TiE;OO o0 18.00
Pl CO, it i (A, 5 3 S 6 (i, 4K )
BRI R B, &N AE AR T I CO, 38 bt H A 4 SEREAE S F BAET Y BT

’T’E/E 1'%@ g Z:[ﬁ] ’ {E iﬁﬁﬁ/ﬂﬁ %7 ﬁ% '_%_. ’ iB, %5 /ﬁ,ﬂ % ’ﬂE.EO Wﬁ Z'R Fig.4 l\flean daily variation of .water use efficiency in different
LRI 8 B CO, S 04 I g B, e phse o euplratia
2 R 4 S £ B 1 BRI , 128 K TP B T4 e kP | DR SR
SR BE I B , F AR I COL T ik

L PSSR COL 3k B H B DR T 7 T OB 5 R A | B0 IR T 2 e L P 45, B B
L], O I 555 PR 22 10 32 2 P M VR 5, F SR 2 45 %48 B B 5 8. CO, i B W DR 22
FFT AT A COL M FIAS {55 R AT AR , 17251325 1 2 B3 B MK - 55k
150 %5 T AR 2 S0 JEO A B R M 3 O AT T 1 S WL, % B S S o
COL M LA W 0 5 A 8 (0 0 B0 25 (R B T AR 2 B 385 3 1
SRR COL RSS2 ZEREvE I [ RS A B BE 2/ BEVE 1
S R L) S B A R VR I 4% P B T CO, M H S B

KA PR SR b A 7 2 B 5 K R0 T AL R4, AN S el 2 25 R e A 4
BORUTTRE 2 . WUR B W0 5 B i 2 A5 e, 40 R R 205 R LI 7 0 9 5 B 6 ) f R 21
WUE B0 2 20T At AN FE M T A R PR R s | T M . A % B T
TEWIHY WUE 175 , 26 V00 FUE0) WUE T RS R0 I o e 42 1 25 W B 21 FITSS , Ak AT
B HIEEAS R WUE (U5 A5 P B eV 2 M S5 2 W0, 632 5509 PR 22 O

http ; //www.ecologica.cn



53 SERTE - BALRE A5 HURTT R E I A CO, MRk 5K 70 A1 R 7

FOLI ko 2 AR MR 2E | CO, K

5.
1N, (4 WUE IR, 6 4 co, S5 4
Wl SURAFERINRIIE S RS WUE 6RAUIE S22
AR T Farquhar ™ UL U IAK S A B2 0
WUE 0 332 -, BLAMIF IS % B W ek ik s mn 7 2]
B WUE N3, ADF 4 R R ER A s 52 1}
S COML MBI BEE WUE I RIS, 22 of
R COM MDA N Ak B2
KZem gtk @5 S W ok S R L, ki SE
WUE B T AN T2 40, 8 ST N ALk 3 S 0204060 B0 oo 120 140 160 180 200
R ALAE R A 5, AR g FUA BT T 4 SR u
WUE 52, A Rt — R ATHE E 5 HHBEEKSMNARESENEZEANXER
Fig. § Relationship between water use efficiency and

42 Z5ig
ASBIFE M O i 3y EE AT 5 28 G % B BLAR T Ji
WIS Y COL IR RFAE 5 /K 0 MR AT TOFSE AR LT 3 s B 2NN

evapotranspiration in the P. euphratica community

®1 WHTRMERAASFARESERERFHEXXR

Table 1 The correlation between water use efficiency and various environmental factors in different phenological phase of P. euphratica

Yzt T Jent 1] ] B 1) P& 1)
Phenological phase Flowering stage Foliation stage Maturity stage  Leaf coloration stage ~ Defoliation stage
S Air temperature/C 0.131 -0.671"" -0.592"" 0.296 " 0.537"*
M Wind speed/(m/s) 0.101 0.704 " 0.789 " 0.415** 0.170
HHXIESE Relative humidity/ % 0.160 0.571* 0.493 ** -0.225 -0.459*
IKZEIRJE Water vapor pressure/kPa 0.133 0.672"" 0.595 " -0.293" -0.534""
RG] Net radiation/ (w/m*) 0.026 -0.841* -0.845** 0.516* 0.864 **
AR IEEZE Vapor pressure deficit/kPa 0.118 -0.728** -0.675"* 0.385"" 0.639**

“w o R R AR B E KT P<0.01;¢ x 7 FRAR etk KT P<0.05
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