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RHGT ST BRE E S K0 H AR KR

oM RRE % B B K BRI AED
PEACITTE R - th B 5 PRI AL 22 B, HOl A @b SR IR 5=k e TR AL oty, 22 730070

% FE WIS KSR R (WUE) I SRR 52 B /K 4 (R BT A, D9 B0 AE At A T 72 o 0 1 A 20
TR B AL T @ M E AR o SRR TR T BT 2 0 L2 S SR Ay S B b, DAVAT A B SPAT IR R R I T TR A
WA BT KX (FEHIT) . H K X (FEHB I ALZE K X (FEHAITT) 34N /K3 BE EREHL, 454 M DG M AR A 2 il 40 AT, BF90 T /K905
W N R W0(Salix matsudana)™ K S5 WUEZ MR & . S5REH: BEHE LEEKERD, S0P EERAR P 35 e 2k b
%, SR s E . WUE, $ AR ZBER. WA ZURR MK EZE @GN, Hmas. SIS Em
TR COLI BTN, AN ) 3 5 /K A i A - ik 3 B 5 WUE IR R SR R R AE 22 57 (p < 0.05), FEREMBIRIREHBITL, ik
FESWUERMRE IEMRKRP < 0.01); ML, BHEZEZEREEMHXKR(EP < 0.05); FHEHIKE S5 WUERFHE &
FOREANT 1, FEHITRRE HU I iK% B 5 WUEAE R REUEE KT 1 (p < 0.05) o FAIRE A LA 2R 8 2 - ik % & 5 WUE R 1)
BEURACE, BIBE 0 ko B ) F R S B WUE,  RARMEEZK 53 B B _F IR BR 2 %o P T 110 AR BRE B 7y SRR ), e Ak
TAZYPRTE SR AR B LA BRI A R AT S, AN R S BRI R AR 35
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Abstract

Aims The correlation between vein density and water use efficiency (WUE) affects the balance between water
supply and demand of plant leaves, which is significant for comprehending the ecological adaptation strategies of
plants. The objective of this study was to study how Salix matsudana modulated vein density and WUE along a
soil moisture gradient in Zhangye Wetland, China.

Methods The study was conducted in floodplain wetland near Heihe River in Zhangye City, Gansu Province,
China. Three sample plots, at a spatial interval of 70 m, were set up along a soil moisture gradient ordinally from
the area near the water body to the wetland edge, plot I (69.23%), spot 1I (48.38%) and spot III (35.27%). Com-
munity traits were investigated by using diagonal method, and all individuals of S. matsudana were used for
measurements of height and canopy. At each plot, 5 individuals of S. matsudana at 4 vertices and diagonal inter-
section were selected for measurements of vein density, WUE, net photosynthetic rate (P,), transpiration rate (77),
photosynthetically active radiation (PAR), saturated vapor pressure differences (VPD), specific leaf area, stomatal
conductance (G;) and intercellular CO, concentration (C;). We used mathematical methods of correlation analysis
and standardized major axis to investigate relationships between vein density and WUE.

Important findings With decreasing soil moisture, the height, canopy, specific leaf area, G; and C; of S. matsu-
dana decreased gradually, while the vein density, WUE, Py, T;, PAR and VPD increased gradually. The correlation
between vein density and WUE was positive in all the three plots, but the relationship varied along the soil mois-
ture plots gradient. There was a highly significant positive correlation (p < 0.01) between the vein density and
WUE at plot I and III, whereas the correlation only reached a significant level (p < 0.05) at plot II; The correlation
coefficient between vein density and WUE is significantly smaller than 1 at plot I (p < 0.05), while the correlation
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coefficient is significant greater than 1 at plot II and III (p < 0.05). We can conclude that varied relationships bet-
ween vein density and WUE of S. matsudana along a soil moisture gradient could reflect plant acclimation.
Keywords Salix matsudana; vein density; water use efficiency; correlation; soil moisture; Zhangye Wetland
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YRR 5B R R AR EA, 1
YIDhRe R e I A K ARE I ETE, PRIAEY)
TR PRS0 52 (0 23 A1 A% ey v A = AR ] Al g Al
v, 2015). K2 SRR I R K o3RRI
) EE E 45 R (Sack & Frole, 2006; Sack & Scoffoni,
2013), bk FE AL T AEAS R K o i
DAk 2R geox it i B SCHE R, T B MR O6
BIE, KpiE bl foKESEFEVIRR, &
e i 25 BUA 5 Ot S I AR 2 TE] A AT (Brodribb
& Jordan, 2011; Sack et al., 2012; Pagano & Storchi,
2015); HOR/INBE AE 7R /K 3 d o e P[] It R 9 1)
R, SOR] St e R Hh ) o AR B v IR (SR A
=3, 2015). KA FI AR (WUE) 2T FE) 1 FE
RLAKAE = BT (&, [FISAE N S A i
BRI SO IR S A & B () — AN A AR S
BTHES, 2013), BRASGEYH OGS ERM
NSRS bR, 5 B 28 3 2 (T) A
A (P B VIR, WA 2 R Gu /KA A
BRAEIAAH AR« 8 s M AT 2 BRAZ A i) 52 5
St o BAT B L (Gao et al., 2014; A ZEM LA
%, 2015). fETFRANET, T REE A ERHILE
TS, SRR, KRS, EYH
R ZE B AE A mag, ol R R A BoK b, RN T
e AL A 28 IR T8 6 4 ) S 2 4 ) A I 8 v P ik
), TR 22 4 R Joit B 5 B AR B 2 [ AT
FASIE 7K ) R G, N 1w K 2 A
A (Villagra et al., 2013; Nardini & Luglio, 2014),
FERT MK A R B SRS, MR %5 ke
H & I WUERIRAT RIS A B RACHI L s RIS AL T
BAIREE Ay A A S i I A v kA R
AR5 5 Jo L P PR A0 7K 93 58 4 ) TR ARURT i A2 LA
SRPR DA, R ] DGR Ak I A BT R K
4318 5 2 2R A 4T B (Sack et al., 2013), 4
I DRI IR SZ AT 51 RS AR K A I R, KRR
T HK s iE ¥ i % 4 YE(Nardini et al., 2010),
fgimt A A A F IS FEAS 22 BRK 3 (R AR R AS A2 1
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ZFFE0E, MITERIE 71 I WUE (Carins-Murphy
et al., 2014), XM IE NAS [F) A58 %A T T ik
PISREL RS, DOAR“Afr. Ak, B2 =
KEM . BHUZHER FAEER . = R s AES
RYE, KREBHAS RGP BN BUR IR 7
(B2 FURIRX R, 2006; 56 &, 2014), Horb 135
B /K S B E AR Ak T L2 W R ) o A A1 B 2 1,
BET 2 BRI DI RETEIR(ZE R EE, 2009). F3EK
43 I8 B 3% T SUB VIR R IBOK R e, R A 1)
ARSI, R AR ) AR T 2R B R
=, MAF A EERTEY S R TR BN
KPR, FEWIREE 1R F R B 3 (F R 4,
2013), M T 1 mH GG R 1 I ORIE K 4 it R
) PP 17, o B O B v e e ik PR 2B 4 1 0 B,
PermWUE, LRUEXTA PR BT8R 1) B KA R DI B AR
KIREE AL o R A AR TE AR 1 2R B A A 7%
AT BC R 5 R B 57 BRS8N AT R
I B 8% X 2 (Silvertown & Charlesworth, 2001), [Al 1t
358 K B AR I £ P AIE A ik 5 7 S WUE
(] () AR AR S LR, KT 4R s Al A i AN TR
PR ) BT IR C B RS B R IR .
BHI(Salix matsudana) R ENJE F17% T
K, BARARKIE, PUARE 9. B, 5 %5,
i € i 5 S AL B AU D AR R 7K L Dy R S
B T AT AR R R BRI, O
BN E AL T T R B AR VDT B R B b 3 A 17
FERFI(EIRSE, 2013), WSS B
YER (M B ARMBEREZR, 2008). TR, AR T4
ARG WUEN SR B4 B L5, 2016),
WUES Y& iEE ., 7ZWEHE % (Bscher et al., 2008;
Glenn, 2016) CO A & (T 3 SE, 2008; Flexas et al.,
2015)56 IR &, AFRAE (T 35, 2015), +1%
KA (FNEE, 2009; Gang et al., 2016). B RS &=
(Pradhan et al., 2014; K HI4E, 2014) 55514 N
WUE ) AR, B X WUE [ 5 W (] 5 65 4%,
2013), WUE5 Wik 5 5 K/MSack & Scoffoin,
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2013). Y& 451 (Brodribb & Field, 2010; AR NN i 4%,
2015) ) 5% F& S0 R 55 B 1 (1) el 5. (Blonder et al.,
2010; Matthew-Ogburn & Edwards, 2013)%5 /7 A
BT, MR T RS SRR E PR ) AR B,
T XE AN [R] 7K 73 264 T R A v ik 2% P 5 WUE S Bk
OHLERR T AN RN o 5Tk, A 72 DA SRR g
KA Bz T SR ) R AR RO I S G, E
A TR MITE K 516 B K% S WUE ) R &,
BT (DA EIK 73 2644~ SR k2 2 5 WUE
[ AFAET AP oG 2R 2 (2) R BUX oK R AFAE 1) 5
R WRLE 2 5 1F 3= & WS H AR P DR 22 Rl A
& L S (A URT R A o

1 #MRFITTE

11 #HREX#ER

BIF 8 XA T H i 48 B Tt ek Hh i sk 4 T H
X 7 3 0% 1) b2 7 SRV S, Hb B4 B N38.99° N,
100.41° E, #4k1482.7 m, J@IR KREES(E, 4F
S ET.S C, =0 CHRURN2 734 C, FEKE

132.6 mm, FEEFE6CIH, FEKE] 986.5 mm,

A H B3 077 ho A7 T 483 LA el 1l 2% R0 SR
T Sz i SR AT K A, R B
AAFE BEAERIREH AR E SIS R
gt, LIEUIRRA b R e LN A O T, R
o3 AT BAT LR B K20 SRR, DARAEREY) . EhE
Y5 EEAETRERA T FEEDE: B, %
BLK AR (Myricaria bracteata)~ % BN (Tamarix
ramosissima)~ 1Y% (Elaeagnus angustifolia)~ 7 2§
(Sophora alopecuroides) ;. % 5.(Achnatherum splen-
dens)~ VK¥(Agropyron cristatum)~ 1 ¥.(Phragmites
australis)~ i1 H.(Equisetum ramosissimum)5. %
BFF 8 XA, T 5K 4 B 0] B SR PR AP XA O X, AT
FER B AR NGB TR &R
12 XEgE

SRTAT I N Vi e gk NV VG AE JBR, YRR R
TE RS i AR S, 52 2750 PRk AR b T 7 7K 1Y)
SR, FENFUGKE TR R, WARETRAR
R Ay BLAFE R AN N 32 SR A B2 - SRR,
SR KSR B S0, AR S I S A R 23 A R
ko FESCHZE SOULMN A JE AL b, G — Kb AT R id
PRI TR A S K 2210 mH L E I @ HEFh
VB AT S50 . 1 ST K A BREE IR 4, AR

PRl SRR I B T 5K AR IIR R 763

T DA BT R 2R 1 7 R (] B 100 mik A
3569820 my K210 miPATAES, EAT LR KRR
(70 e (FE A 2 A 7 b IR R P AR R B B 10 m A
BRE 2R KR, KA e e Ji i R K3
R)o MR HL T KRR AR, R34 FATHE T
NI 32 A P T AR IR B B 3AN70 mox 260 mif)
FEHB(I. TLATIID): DFEMIAL T UE/K X, R /KR
0.5-12 m, ZMEFERIK, LKy —FFR K
T4 TR AL TR AR 2)FEHBIAL Tk X, R
IKIRR1.2-2.0 m, 1ZHBEE — M K, 3Ky
AT AN 3)FEH AL T3z /K X, Hh T K 3 R
2.0-2.5 m, TIEZIHFIKALZIERL /N, HIESKE
AR AT M A K.

1.3 RiEFEFIAE

FEAREH TP E 120520 m x 20 mAREDT, REDS
5¥EJ7 2 B A1 FE20 mo X &FETT IR =1 emif)
RARBATBEVE F AR A, s M4, vRa.
Wtz i@ s, R e SR 7 1 1 2% A
AP . e AT K KA, BANRE T A A
(EA%£5 ecm)fE0-100 cm%35/Z[AIRG20 emH L4, &
3K, SBRAEE b B A AR BRI 5 4 S
TR, AN EET, RS EAYSRE S
7E105 CHIBLAE I HE24 h, FR5TE I 1T & R
0-50 cm T =13 R E S K E .

1.4 tEYIFAEFN S
141 HEYFEHE

TEARRANFEH 4N TO 5 J X6 11 2858 SUAb 4% i 4%
IR R4 (0 RAE A R bR G 45 R AL i 5
MR R PR £E J 101 ), AT S0P BBURE o 3 R 7t
WA E AN T A 2 S R, TEREAN R 4% RIS
FAEK R A AR IC 24T LR SR (T A L
VEAE BN 46 5K 58 1)

() T 56 & T 11 (3415F, Walz, Plainfield,
USA)XS 3N 7K 436 B B A (R AR 3T 6 & A 2
R (PARYI &, W 7 57 B 43 79 75 N A ik B JE X
14 25 [ 415 emAt

QYA S HNE . IR RS 19:00—
12:00 34T SR 22 e S 0 5 o & I e
GFS-30001# #% 0t A & R 4i(Heinz Walz GmbH,
Bavaria, Germany), & i #2 o ik A IF <%, A
N TG, PARJY1 200 pmol-m s, COLK
JE£9°8340 pmol-mol ', AHXHEEE (RH) R F51E50%—
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60%, Vi BEE NT50 umol-s™', M HEA NS cm?,
SRR AE AR B e 3 A B s T S it 4,
A3 AN E I R RO A IR R (P) s AMEEE(T) 1
AR EZ(VPD)ES (1R 555, 2015), XTA
REZR I = A By, JUORAE TR Y A, 5y
o] Sz ae =, AR 4% 2006 H T A (CT-202, Walz,
Camas, USA) & H-TrIAR, #Emvh& P, MT, WUEH
P ST IS H .

142 MHEIRESNE

TESEIG SRR/ AR R, MR LR
53 Hr:

(DM FE R A EUEAS /M - EbRidid
95 Fr i B, o AR R B bR LR VA LI 2 (37 % HH
W, 50% £ T F13% UK BE BR 75 ) - A8 J5 F 5%
NaOH ] Z B AT A6 2235 B, F 3% 40 - [ 4 e
(Berlyn & Miksche, 1976), FH7KALHE 2 37 B 3 IR
FEARR 55 1455 (SMZ168-BL, Motic, 1 [E 7))~ H
T FKAEAR I o FE AN R (0 Sy B )AL
GRS k) E B LET AT ], HMotic Im-
ages Plus 2.0 (3R 155N B8 R g R 2, 1 fik
5 R R I T AR (AT mm ) AR IR K B (B
mm)Z 7~ (Sack et al., 2012);

Q) LI TR 5 e PR AT 485 o e T A
{X(CI-202, Walz, Camas, USA)Xt/IN; b flAEAN I
BT, BRI K S, SRR A
HAESD C ML A It T48 hEfE i &, T RF
(FEFE80.000 1 g)FREX, icsfm-T &, iR
FA T AR Bk LA R B A
15 HiESHh

S B K SR I SPSS 16. 0%k 14 3E 47 b 34y
Hr, FiSigmaPlot 10.0F1Excel i 1F2: K . SEI6 HdE 14
BEAT LALO IR 15 B 4, 2 TR & B A oA, i3
TR R T 2400, BB 80,05 F) FH 26 1
(5] U 43 B 32 0T A A0 - ik 2% BRI WUE TR] 9 56 R 34T
AT
2 HEROH
21 AEHTIETHEKE R EUREERIFE

ARV b IR B B P B R . S A B I AE
EREZER(p<0.05, £1). FERMIA I, 11T
s, HEES o KERD, R I
ST R IS P A S I ek N R A, S

www.plant-ecology.com

R ARFEZK R T EASAECP AR ME R ZE, n = 60)

Table1l Main characteristics of plots in different water plots (mean + SE,
n=60)

Bl Rk

Plot  Soil moisture (%)

FEVERFIE Community characteristics
% Height (cm) #BM1EE Crown density (%)

I 69.23 + 3.55° 636.96 £ 27.63" 91.21 +4.56"
Il 48.38 +2.46° 589.25 + 17.28° 75.69 + 3.78°
M 3527+1.76° 502.34 £ 26.76° 37.26 + 1.86°

[ HI AR /NG - BER R Hb B 22 53 2.2 (p < 0.05)0
Different lowercase letters in the same column indicate significant differ-
ences among plots (p < 0.05).

BIKEIR49.05%, BEIE T 02113 %, A
P REPEAS 1759.15% . REILE3/NFEMLF, FEHBIAE B
A (35 K B 65%—T5%%) B 38 B S W AR I A K o
2.2 AEIFEHE ST AR FHE & WUE

AN ) A 38 5 7K B 2 A T SRR e R AR AR
K WUERZZAL I TR . BRI R T 20 Mg H,
SN PRmTRRR R B K WUETEANF]
K ERAE B3 2 R (p < 0.05). PE LIS /KE
(a0, SR A A P TR T B I T AR 1 2 320 T ik /N
e FEHLTRARE H 20 50D T 71.67%F129.14%;
I ik 2 B AT WUE T 35) 52358 K8 35, IFE HB TR A Hhy
153 75038 10 T 43.00%H154.10%
23 AEHHEHM AL e

AN TR 3 K & SR A T R A R
AL IFR2FTR . HERLRIZ 7 Z 0 S H, RAEL
SRE(G)~ Pov Ton W& H REES (PARYMVPDIEAR
[ KA Fh FEAFE R Z 7 (p < 0.05), 1 fIAICOLk

Esop 2 13 a
129 g 391 b %Em- b
N i E
= 826 EE& 99
o ¢ 28
g 137 o 87t c
E [T ¢ %
R : ' © 8 75 L1, ;
I I I & I il it
fé‘ 591 a ~30;
3 a
5 51F b # o2.5-
g & g
g; 43 %"o‘ 2.0t b
i;'% 35-I_i_I ﬁ%l.s- . |+|
o =
I S 1.0 T
H3EE KR Soil moisture (%)  F3EE KR Soil moisture (%)

BEl1 A FERE R PR R KK 53 R R (WUE) AR
CPFIEAFAERZE, n = 60). AF/NG F BRI F 1
TEA[RIFEH 2 7 .2 (p < 0.05).

Fig. 1 Change among leaf traits and water use efficiency
(WUE) of Salix matsudana in different plots (mean + SE, n =
60). Different lowercase letters indicate significant differences
of different plots for identical module (p < 0.05).
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R2 AR RO ARSI B ELARHE R ZE, n = 60)
Table 2 Photosynthetic characteristics of Salix matsudana in different plots
(mean + SE, n = 60)

FEHL Plot I 1l 111
WAKEEZ vPD 025+0.01° 0.28+0.01° 0.32 +0.02°
(kPa)

SILTHE G 1.77 + 0.09* 0.91 +0.05° 0.32 £0.02¢
(mol'm™>s™)

HIBER T, 3.02+0.15° 526+0.26 6.81 +0.34°
(mmol-m?-s™")

B EHERE P, 3.69 + 0.08° 8.83+0.34*  16.63 +0.83"
(umol-m s

Ha[B]COMEE C; 0.31 +0.02° 0.29 +0.02° 0.27 +0.01°

(umol-mol™)

N BEsT PAR  782.30 +£39.12° 1105.20 + 55.26° 1562.20 + 78.12°
(umol'm s

[ G AR NG P BRI Hb ) 72 53 2.3 (p < 0.05)

C;, intercellular CO, concentration; Gj, stomatal conductance; PAR, photo-
synthetically active radiation; P,, net photosynthetic rate; 7;, transpiration
rate; VPD, vapor pressure deficit. Different lowercase letters in the same
column indicate significant differences among plots (p < 0.05).

FECHEARFRBEZRAEE@ > 0.05). BHHE
FKEIID, FHIGAHIC Rk N, MR
FEHBIINZ: 308/ T 81.92%F112.90%; SHMIP, T
PARFVPDSS 218 K%, MAEHDTEFE HLITT 2 51 3
BT 77.81% 55.65%- 49.92% 521.88%.
24 AEHFHENMKEE SWUER X RN
W27, FF HU U RE T 90 k2 B2 S
WUERAFAENR R IEAH R (p < 0.01), A HIIIAF
R EMIKEHK AP <0.05, K2). EKIERE LBE
F MR RN, WUE 238 niass, £
At ik s A WUE R AFAE— e ot . AEK S
6 B M ik 2% B 5 WUE IR A 2 R B R B2
Z5(p < 0.05), FEHLIM K 5 WUE R FH O R EL
BT, FEHBIDREE BT A % R BUE 2 KT 1
(p < 0.05), LHIFEHIEMIM B WUER G INIEEE N T
I ik 225 (0386 I i, T R M TR A U LTTR A T

PRl SRR A K T 5K AR IIR R 765

WUE R Y8 TIN5 P2 7 55 35 KT e P PO M sk iE
3 it

TR R — VI 8 AR A AIE B
AHEBEEZE LW, USRI R IR
Be S LB (Violle ef al., 2007), M T HEYI%T
AN IR BRI 1R 7 B RE A P S8 AS [R) Th e 2 T () A 3R
fEEHE AU 5 (1 — PR PR IL(Diaz et al., 2004;
TIEIESE, 2007; Y14, 2016). M A PEIRFFAE S
TR ) B2 IR IRAS Re I AR FH AR B DA O, ik
FEFWUE B R B K 22 0] LR AE AR A %5 P AE 225 3))
SINEE KA 2 A LR BRI B K oy TR
ARSI R, A BEE N RE 1 256
Blo ASHBFFCRBL, FEHUURARE H IS M0 ik 2 FE 5
WUEIR 24035 2 M IEA K R (p < 0.01), FEHLIL
& AN Jik B 5 R WU E S 126 8 38 R ()l v [X 3k, 1
ik 2 FE A WUEAY 52 32 35 2 PE IEAH R R R (p < 0.05);
FEHLIH K% 2 5 WUEWIAH O RECR /N T1, Fitth
TCFIAE HEITT I AH 58 R R 2 K T1 (p < 0.05) . {2 HEIA
B Sk B A WUER SCBE S R AEARRIK 4
o0 P 22 S5 P s Bl AL 2 o] R 58 e A B 7K 4 ) P
H 5 2R 2 0] (A P4

MY EKKE AR T B & B A BRE, Wi
H 2B EER FE 52, VR AR URHAE 2 — 2 B
W PR P AR B R - 2 A AE — 8 A LR R
(R7KE, 2001), [FIRF, XIS %A Re g i 4
Rl T SRS SR R B, I o3 A7 3R 53 R 186 B 0 AT
AT DATRIN A A ) Th E SR (Aiba et al., 2012; YFi41L
25, 2016). WFFT X & T VU E MR AT T 2 X R AR
BHAS RS, TR T KR BT e 32 2
FIFK IR (R AETREE, 2015). FEHIA, T 50, 7E7K

0.6 1 »=0.585 5x~ 0.431 8 0.601 = 1.138x — 1.365 9 0.721 y=1.0337x—1.1283 ,°
R>=0.8669 R2=0.7882 R2=10.860 1 .
g p<0.01 ®
3 05 0.55} 0.68
2
&
=y
2047 0.50 0.64 |
S
A
0.3 1 1 1 045 e 1 1 1 0.60 ry 1 1 1
1.35 1.45 1.55 1.65 1.60 1.64 1.68 1.72 1.67 1.71 1.75 1.79

I}k 4% BE B X 4K log (vein density)

B2 ANFEFE R K S K R AEE(WUE IR £ . A, FEHLL B, FEHUIL C, FRILIL. FEHLFZR].
Fig. 2 Relationship between vein density and water use efficiency (WUE) of Salix matsudana among different plots. A, Plot I; B, Plot II; C, Plot III. Plot see

Table 1.
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FRFIR A P SR T E AR R A,
TR M AT VA 1) v FE AR A R B R (GR 1), 1T
SR AR AR T4, SEAS IR 7 B, A R
THEE R BRI, T b TR R E A AT
A RO IR R, R SR O BRI A A
HFRR BB . AR, T
iy SR A i B A S, WUEH RN, Mk S
WUESWREIEMAHIKRP < 0.01)(E1, E2). F
Mk % B 5 WUE R AH 2% 5% Z 7K 70 fOi PR o] g
SR8 T RO RSB AR S5 F A T RE IR A]
FIT T R 08 5 43 G SR A O o A M VR o B RO
VI B R (3R 1), AR H0™ 5, JkE5 T HEIE A
JCHRGREE, BN TR 2 KOG BTE,
T HE R AR AR K N, A4S o IR S
kCE fk TR AR k2>, R XS 90 i Rikob 1 8 (A 1),
A I ik BE R EE B B 3900 T K4 A ik iz
R SALIIS |, 7E H AR A RS, %
KHLPR S T HE R, WD TIHETIHIE K, M
S T R I WUE; RIS AR K AEZ A H ) AN A
S 2 PRI B BH BHAS T B 22 O BVR BA LM R,
FETE L Te4r I8N, MY T2 B & 30
/b (32), MR REA BT AT AL S E DAY
SR AE R FH 2 (Niu ef al., 2015), [FIIE 2445 )52 HY
- IR KR FICOLIREE, TSI 1 (1) 5 3 %
R R R (R 2), W T A S A IR
ATV REA S e E I R B, BUE WUEK(E
D)o BRI TE G20 RN 1 3558 B ae
71, AIABNE Z At AR A, |
B KA HBIE K L T AR (B 1), PARE I v iR
AR, 7ERIEARMELR T, B 1 Xt
ik % P A R (I 1), K e i AR BE BT 1k 500 2858
R, R, H T L R S R
IAGRIK IR ZE, R WUERAIR(T S, 2013). FH)
PR bk 2 5 1) IR R B WUE, B T

I ERZK e i 7= A ) R4 BEL 0 i 3 B0 7K e B A

ST SR R R E

A I i B 2 5 AR ) A B D R BT TR RO
B B AFUK SR v s A 32, )
PG A IS AR [ — AN B ) AR TE S HE (Westoby et
al., 2002), FEHUIIA, TR 5 e i ik i e, YRt
T8 (1 v BEAND A FE S T8RS, 8K &R
WX A, RAIARAL T BENL /A IRES, ARIA) R
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BARLK, BRI TE AT K A FUR I, AT
o HiL ) AT I ik 3 B A R, WUEIRK, Wk % i
5WUERWEEIEHKK R (P <0.01), PERIHHRK
FEERZERKT1 (p<0.01)(E1, E2). EEFRRFA: 1)
JHE BH B 52 1) K 55 B AR A i A M A 42 52 B e
ARG K, KK EEIK, VPDRA(GR2),
T UK R, A ) g v ) ek o DA
SR Fr A oK g3 3a i R B A ST kN T TR BR TR
MIBE RS, B HT 1 il A= 5 v Ay e H I A
INER R ZESE LG, B 1 /K S (E 4R SR AR is i A
KA B 2R i s e B R R AR IR, X S5 oREN
BEQOLISHF AR % (Sorghum bicolor) %575
(Perilla frutescens)™ k% FE 506G FE R R A 45

—HGEE, AAEHBIRIFEHLIIT P AR S R AN
20.32%, AR RAVAER4.5165, MTLHE R R
HH9.25%, i EE NEARE I2.2565%(3R3), BIRP,
MTARIN LTS, (HP TR T AN
B, FISBEOUER R(E). 2)izFE i e+
B KE AR AR, SRR §)
AROKT AR, 8 PR AR AN L 15T
V5 FH TR R AN G RF IR (i BN GRS A2 2R, DAY
X 7K A3 SR 25 REL ) B 7 ST A o SR PR XU, i A2 K
AR B R ) () B AR AR B R TR R AR T A
W 2K T (R 2), M T ik 2 i T Re S
KWK, FEAEE S 5 S KA
PEET K2 B A H (Kenney et al., 2014). 3)4E K
TE 5708 AR 55 1 AR o] R (0 oK a2,
VI o T ORIE L IR AR AEVEDhRE, KRR
J5 1 L ] 5L A K PR T Th RE IR i K 2 21 R
WUE. SIS, ks 5 it vl g < 551
IKAFFERE B PR R R B 2 . S EE
W) R, K] S B A b S A 00 R HT AR T, A
M b WUE B 38 0 i 32 38 35 KT I ik s 2 11 388
R, BIAHR REUEE KT (p<0.05). 1ZEH TN
SRR G e Rk % D (R B 3 K WUE R A K SR
B, AREIL T MR A K 7K 43 o B R e A A
AE RO IR S, RAE &P A SR (1 %
%3% I AR (T 15 EE AR (P, KK R AR (WUE) I

Table 3 Variation of leaf transpiration rate (7), net photosynthetic rate (P,)
and water use efficiency (WUE) for Salix matsudana

240 Parameter T; Py WUE

A5+ 280 Coefficient of variation (%) 9.25%  20.32%  9.96%
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TR IR S B 4

TP PRI AELE R AR A, S5 M RE
IE AT A0 S 858 38 P (1) B R 1L (Gurevitch
etal.,2002; FAL 55, 2015), AEYIE T PRI ) 7k
1R 38 3 FLPEAR, X PR SRAR H — 5 13 B SR s, B
TEREE MR, MR T2 A A7 T RS T A
] B T 25 25 M AR 58 /K 2 (RS SR, o B g
B ) R AR 7 o M B R (R A AN B, 2015) 0 FF
IO T8 58 X [ R K X, iR 7K MR AT 4338 55 7K
RIE (R, 1 HOETE 1 v B FOAR P R T
ZTFRGERY), Seied FE bk I S MR I SR AR DR T
FE, RERRIE ARG 2, M B AR A 1 4 A
TSGR, WEHBTEVE TR A 2 [B] A A0 AT o P I 55,
SRR P T ) B I 0D o — T THD, A
BKEBMHIIE Z TREGEL p < 0.05), f2fEmM v
SALIRHL, CREZ /NS, RIS I F 1R 25 B o R I
T, M VPDYE K, WUERZRINE L £2). #
— 5 1, A HBIUAL T8 (FF Hh D) ) 5 (FF Hu I (1)
X, SRk 2 R P AR A R EORE AL P % Y A 1
A C B SR ms, RUERET o & 7 R AK 751

AR R, OB T PR AR K ik
AR

T Ik 3 B2 5 WUE R 9% 202 A ) 9 i B A
TSI R RE 7K 20 LS o AT 7 B,
B RS KB, FHI bk & WUES) 245
s, Hm#E SLMEIEMRRR, kbt 7tz T
IS S AR R S 6 Y R A B A = 387K 73 1 457K P,
ST A BRI, B ORK O R IR
A, SEBLBIR KA AR A S .
BRSBTS, T 2R 0 70 574 SR A SRR
KA T IRV A SO, AR
PEAE 5T AR R R ) 454 5 D REVEIR
INITEE BEPEALA] o TG AN [F) 7K 734 2 S A
K 7 B S, BT HLBGAIE I M A A dE e - T
RE PDR T 22 B 5 S5 A S5 W ) o 2 1438 S PR AL
e B ARG FEAL AL A [F) AR B b 0 S0 DA B
Gr i AT M AR S Th eI 283G, KB B
Aol S5 A IR &R, T HO A BAS I A AT AL,
ONREIE ML S R AR I B A T — S DR S AL o

EEWE
91125014).
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