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Water use strategies of alien trees and their impacts on water resource
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Abstract; Alien tree species play significant roles in forestation and conservation of soil and water. Due to their fast growth-
induced high water consumption and drought resistance characteristics, many alien tree species have affected and even
damaged native forest ecosystems, and some species have been reported to be the noxious invasive species. These alien tree
species have caused significantly environmental problems. Regarding water consumption of alien tree species, we reviewed
their water use strategies in scales of ecosystem, whole tree, leal and branch. We also analyzed their impacts on
underground water quality and nutrient cycling, and water resource of local forest ecosystem. The results demonstrate that
the alien tree species usually consume more water than local native species at whole-tree and ecosystem levels, and the
hydraulic adjustment of alien trees to different soil water availability are presented mostly at leaf and branch level. However,
it is not necessarily to prove that they have the negative impacts on local water resources as such impacts are closely
associated with many factors including environment, climate and tree individual characters. At last, in order to improve the
water use research and risk assessment of alien tree species, we proposed several research concerns in the near future.
Firstly, precisely evaluating the effects of alien trees on water resource largely depends on the well-recognition of their water
use regulation, therefore both the evaluation and regulation studies should be strengthened. Moreover, applying key water

use characteristics in risk assessment systems and in alien tree species database construction could be considered as efficient

HEEeW B : MR ARFFFILETH (31971498, 31770646) ; 7 AAFHGHIBH (20198121202001) 5 7 MR HRI5 H (201707010226)
s B HA:2019- 12-18; 4% Hi kit H 8§ :2020- 12- 14
# WIHAE# Corresponding author.E-mail ; guangyan.ni@ schg.ac.cn

http ://www.ecologica.cn



34 )™ < SRR TP ) RE K AR AL B HS BRI 7K B U5 A 52 935

and important pathways not only for invasion plants control, but also in forestation water management. This review is
applicable for forest managers and government to balance the economic and ecological outcomes of alien trees, and to

improve ecological safety.

Key Words: alien tree species; water use strategy; water resource; invasiveness

A LSRR T ELA R A PR IS N, BATTPESE LS ARRIK AR D7 T A HE T R AR A (AT
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B, BEE XY IR I B ETIR A IT A BERE T AR R | Rt A A BRYG L N A @ 2, LA 2 T840
B | Bl SRR b 2 AR R AR A R G IR 55 D Re s W T BRI, MR 4 RIS AR R, AR, G
A Xt A b ARAR A 25 FR G077 AR B0 TS 0 (R i 1S 0 TR B 50 75 | R AR B ARV 0 3l 2 1o A=A
FhEYFRIE WA L A db 28 B9 246 ( Sapium sebiferum ) M K AH Sl ( Tamarix ramosissima, Tamarix
spp.)  HEREARMLIX AL AT A SRR R S AR FIRGE S, AR &l 24 2 ( Biological Invasions) 7E
2014 AL RIE R HGHE T BRI Fh I AARZIE B, 3548 H 02 AN JSRLEE I 09 BRI A gk g e . BT,
1] ) R PR T I 2 B DR AR S PR N2 55 15 ), AR OC T FR IR Y SR R | HAT W TE 8 T I SR AR F
LK B A RE S AR B AR Ao 1) B 1 oKk AR SE T B 38 A6 5 19 KAE RS (Rhus Typhina) |
PUSHABUAR ( Schinus terebinthifolius) M8 ( Populus spp.) , B 77 WIFEHT ( Eucalyptus spp. ) 55 , )45 1% SE 4 F a9 A7
PEREE P M A BN ATV E T E XA A S R G T B AR SOE AR TR Sk il
X A S R 2 B AR A0 7T R A S TR 5 [ XU, Sy BRI 7745 LA R R0 i e KA S (R P S 4%
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TS G HT AR Tl | b g BERNO, 5 1 FhA A 22 P I ARG I K 98 R 5 SR TR 3, T o R A i FE
IKFRAE, TEBA 5 B PEAN PR T 5 AT A AR 25 R GEK AR R 52 000, A7 B T4 T AR AR AE R R G 19 W] R4k
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O RRFHRE S S e B B TR RO PR L [ BRI SR A0 B BCRLIE RN R A T 11
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S RIRE AR 2 A I a B M RS ) AKX K - ARG 38
1.1 EBRENE

F 588 TERIE T AR T Xt A 285 2R G K g TR S M R ASE K X R R X 42, B G8 5 | AR S SRy it 4

http ; //www.ecologica.cn



936 £ A ¥ W 41 %

IK XA 3 e A28 it R T KRR S 14 2 e S5 T FEBIETE, A J3 B SR A A EARFIDG BRAR ( £ R AAD ) Y 3 R AR
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i/ INRUBE K 3 R FARRAE Dy T F JE 1), A= 28 R Ge i B TR IR AR S AR 2 L

A S FR G R K o3 R A SEAEAE 0 R BB 15 Y, A AL A A5 2 8000 1B 458 B B8 Ak B ) O v 45
By o R A S5 L B BT S0 AN A AL R L | S0 AF R A DG B AR SRR AR X R MRAT b e 42
TR IFIE 45 R 5 1998 A A 45 R 22 SR . R I 32 2 A0 AOBERY AT LA o i b A 0 A AR R A A
B ( Pinus pinaster & P. halepensis) WM 7% 11 & 1 F) FH Hb 36 B8 5 V- A A4 DU A9 AR MR R O 45 28 & A
2R IR BT S B 4 B RS HERR Y R RS R GKOT LK S R G S R AR — R
L BWFFREERAE—E R EATIAT LA AR RUEEDEAN SRR K B P56 7K SO0 T 2 H Al A 255800 2 43t
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septemnervium ) 1% T Ff ( Metrosideros polymorpha ) B FKEFAE | K B0 2B A AR A FivRE s 7E AR 43 7K S B9 FH 7K &
I A FIRE LAY — 2 s ZER AR FE2E £ R RD 2 30 B AR MEE K 3 R TR . ERURAE S
ANAAS PN 42 ( Eucalyptus saligna ) F155 P8 B G ( Fraxinus uhdei ) B0 2 BE 1L 7K 43 ) H & 2 5 F
S MR Z BRI A (Metrosideros polymorpha) |, 'E A TST H 7K A 7K 43 F1) FH 4 He 2 B0 R B9 5 3—9 4%, [ B
B PG R  H K R 2RO A 2 £51

FTAAL CO,/H,0 SeHBUREG T CO, IRl 28 4318 S BRI 2 4B ) (AR BT i 45) 87 C T LA S A ) 17
KA AR R AR P L AT B AR R TR K A R — A BB R, X— kAT
WEFEAE ) B ) S RERETE A B R R |- SRR AR (b SR R R I R 0 R A2 b 2 % vk
WM FP K S FI . 10 Wang S50 FI AR E IR 2R 45 45 76 2 €O,/ H, O Hl G 5840 (1 J5U R 2 A7 Fr b
XS AR TARBIAR S35 2 28 08 | - LU S32 N TARGEJZ ik o, i, K IS A RLUE R Co, ik
() H A2 AL 5 5 2 AL B AR 3 DA G, e 1 AR A 32 56 2 AL BE X /K P 75 Bk DI6B A R0 S M 338K
Ay B B R BE 4 52 I, Stratton Ml Goldstrein™ ™' [ #F B B 35 Lana’i 5 A {2 B [ P 81 #UAR ( Schinus
terebinthifolius ) F1 7 Ft & T ARHAM TP Fr 87 C, K BUFT & B AT T3 1Y A A 9 | 40l Z= 25 FF AR KPR €O,/
H, OWR ISR AZ 4 e, 1 2 I oKk e 7K 43 400 2R 39 AR, AORAIEZK 3 (8 A 2R . A6 1) il i 1 4 ( Pinus
sylvestris var. mongolica) F/INEiA% ( Populus X xiaozhuanica) . % L FIIHHA ( Pinus tabuliformis ) FRI ( Ulmus
pumila) WAERE 8" C S4BT EE T w2 1 340, ELAM KA b (4 1 i 2 56 K, R Hoge 32 TR K4 R 17
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/N ROK (W) B KBS (wood density ) AT, Bl A BB /K 43 A% i R003< B g  [m] IR, SRS i L
17 FH ( specific leaf area,SLA ) B/, d B LR IBCE IR Y BE T 5% . Pratt F1 Black """ i@ W5 36 [ 5 M 5
XAPRAN S LRI AR BT ER K 73R P, R I EATTAR BT K 1 (Ky) K 75% 7K T3 4% T 583 2k I i ok #
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W FIAS 2R 7K P 081 AR i K AL TR T O BE 7, TITAE ) 1R K 0 98715 68 ) AN i e FIBL 2R 7K 1 8540 O
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TR R b M X A IR B ) 4 0 3l ol AR 9 4 VD VT SR 48 29 A MO b 5 1 72 5 e
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A B B B B A B B, B2 7K 73 77 B (vapor pressure deficit, VPD) <0.85 kPa i, 76 )2 28 5 F 22K,
FLFBEFE ] 112 VPD>0.85 kPa B, W 327K Jy 3 FE AV AL S BE D IRl 45 ] . © 76 mg Al b IX 38 BRI K 4%
( Populus canescens) 87K J1BH 1 (hydraulic resistance ) ZZ LRI A 1.4 MPa h/g( KA ) —14.3 MPa h/g(/M#) |
A8 2 R TR L DAY R B R s xR 2K O BEL AN AT DACRIEA BT 5 19 1% S 4 7K, 348 7T DA 280 A v AR
R ARV 5 B kB R K B BRI A SR T LA (Ailanthus altissima ) 71 S A AERS ( Fraxinus
ornus ) TE DA 5 F SRR B /K SRS AN [R] , AERS 0 TR S P S0 10 SR A AN o 52 (EL 7K 704 i s bR iy EL AT LA
S BT R DEIK 0 S5 BRR I TR A R AL AT IAPE Y 25 B IR W AR A AT LUE o 1 5
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THGTRIAI 30T LUIE b - 39 R ol R 3R AR A A 3 AR R R e b SR K K S B, AR R A
(Acacia saligna) 53 WA B3 R i 48 g 2 Fh 0 3 A e BERE IS 2 3% , BLHEUIE & A IG AE KRB 5 oA
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P E B AR R AR SR (2 - K o 78 R 75 S B R R U T . e mELY
P2 MBI ( Tamarix spp.) AR DX I8P 3R 7K (0 £5 B2 J2 J 30 R AR XY 4 £50Y 5 41k GRHEL ) B
(Acacia mearnsii) W19 N & & s TAEREI A £ LAY, B m 09 3 a A K 0 A B TR R i N &
T P REE AR AR N i R A AR R R (Ailanthus altissima) W23 REAREHE N 0
ER:IINEP/ YLV ol b2 NS ST LN e S ) O DT (206 I R 7 S R N S I R e ok 32 W e
AR, I 2= T KA FOK AR ARG AR B AT BR i H T = A S R GOKFRIEE SRR AR
XF XN Y TC R PE R AT AL
2.2 WK GEIRIAEE YR M

TEAEZS R GEFEM KV RIBFFE 45 R s AR ol O AR /K i o U MR Aol sy | e e A /D K B8 9 2 5t
(R AR B EE Hh T A b DX ] R AR SR B AR L T R K A . AE TR TV R b DR R A
( Eucalyptus grandis x Eucalyptus urophylla) f7K 73 M IR 8 A=Wk, BARIE R G R i 2 7K AR (H I
PR AR 2R ARl ORI B, AR T AR K G AR A7 2 SR, DR AR BT S0 SR A R 1 25 T 6 T 2 + 4K
O3 FEXE G B A S ARG A SRR, AN [ P o B B M4 ( Eucalyptus urophylla ) N TR 7K 5 R H
AR IX DA P A R R B, AN 00 2 ¥ 7K A3 B 0 5 T AR A P9 N TR 11 V8 28 R AT T b X e o, PRk SRR
PR AR 23 A 224 b K R TR AL A o TR I Meta 23 HT 43R RUBE N T bk ( LASR AR oy 32 ) % X K A1
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W T i 309% 1) X3, 5 ART AR UL i ol — 2 e T 2000 DR, ERARAS D SIS R (i FE K K, (B S M
W ENTSIHAEE 289 LUK IR 1075 575 TR AR /K DX N A 3R o | 28 Al 5 A0 T o A DR XA 7K
TR PR R SRR T Ak A8 A -t -5 AR DK BT IR S AT G, it i R T 3 X ) AR B 5
A A Z 18] FK 22 53 L T R FER L IX Y 25 S K

ARMOKBERER 1T Z K IXZUGEM AT 38 Z RS RREIE (S AR BE AR N AR M 0 AR R 2y
A MRFRAEAH AR AR HERSE) BERRHIE GEJE WA AR T R 2 R | 3K o RO B/ N ER
BE6) SRR ILRISZ MR 3 S A 5T 1 SE AR LU IV i 3 b X A Rl A AR AR B TS BE AR K ( Cupressus lusitanica ) | Wi %
( Eucalyptus globulus) 1% T Fhgfent BN ( Podocarpus falcatus) ) 1 3E K9 7K 73 sh 250 & B8R, 25 749 FR AR AR
AR 2 B A R AR A, H AR IR M i T4 SRR A IR A I e JC I S, U BH A SRAM A i FE K B9 R
HAR R W2 | 14—15 AW B WK% ( Eucalyptus globulus ) F12EH) ( Acacia mearnsii) IRA MR 7L )2
oA RES) b b 5 R AR i LB L e A4S 1 SlOARAY R, BUER A BRI 2K SR R e 2 LR AR e
( Betula papyrifera , Populus tremuloides , Pinus banksiana , Picea mariana ) W5)Z2 781 (E) SREE VALY IR =2
A OC  (H 5 TR BRR A5 e e W R R A T AR S B A DGR B Y A A 5 ARG X N
WA 3 NI 5 4% ( Eucalyptus camaldulensis ) VA5, FoARTR BEAAR Y i R0 & v B AT A e T T R AR B2
Byt

25 BRI TR S BT SIS AR X AR DX 7K 5 15 B A5 1) 522 W) 5 S 235 DXl oA g R | A T A 3
AR HRAR U EE R E SR R SRS 1 2 R SR R S DISISRI RN E T Ak TR 7275 JE 22 0%
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A E = PO EE,

http ; //www.ecologica.cn



34 )™ < SRR TP ) RE K AR AL B HS BRI 7K B U5 A 52 939

3 RE

SRR AL FIAOA] IO 2SR BERB INETLE, B2 AR MOK G, St ORI Pl $ A3 56 2 2 A2 R ok
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FEBUR , A SRR AT REAY A a5, AT A B FH AP Bl 5 47 £ 55 5 0B A9 3 52 42 11 LR Lo
Jiti,

3.1 ZEA NGBS, 3 BV 2K SR AL,

TEBHIA RIS Tl BB KRR A2 5 BT A S DS e X 7K B 55 el 1) B LT3 . 2 P90 T BRI T i i PR
i, TEIE A T R AE Y ORI R T Il A2 S R G, D IR IR I K Y
S, N2 RIEAESEAR S i 22, A 5 DR AP R A 22 . TR, RORBIETE hifs Zop B ZR G A 2 R g
KB, JE SR PR K 52 527K DX RV PR IE IR 28 SR B2 IR S AT S AR b 147K o R B R RE BB A A2 AL 5
LD EREAE X N = a S o 7 TR VN S e L EZ AN i N SR 7 R 0 S o AN B N ST R 1 VAR )
Ha T 5 18300,

3.2 ARBURIMFIIEE R A5 Fl XU 1% 1 &

B SRR Tl (1) A 0 27 R AE RS BE R A LA AR XU 1 F AR 0 PSR i ol 7K 3 (1) 2R BBk R
FT7 AAFIE D A A SR | R PR T b A= 25 R G0 AR SR MR A N R 3R 24T, DUAE
FFAAY BRE 1 Rl B AT 2R 58 I 5 AR ) , AR AU S 22 3 AR T AR X AR A, DU AR R
R HRH T A R R T AR S YR K 4375 SR A SISl 10 (R A7 A 0 5 IR X 14 e 4 i LI
18] 52 21 ARy S 2 RPN R AR, SRR HAT K 0 R K T3 03, LK i e = A AR PR N 7E
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