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WE: [ B8] Wit A THRE B FFTRTF F R 0H A RR R, Al = ko) THEZEEE KT R & EH R
RAEHE L F, [Tk ] AENF L o5 @R KRG EER Eucalyptus urophylla XE. grandis A1 #F 5053 %, @ik 2 L&
0 AR ERARIRK, &L BRI T K EA8E RLE AL (D) F AAEE RILEE (6'°0), FFA1 8 Nt i
AHA (MixSIAR) LR B F @ st & £ & 3K S T ReG A B bs], RN T REAETTERSA R R £
Fo [BR] SRRARKAENRBHAREENS, BL 0 2RRHRERN, FERENTY TME; SAL
BAKEHMRENMRMIEmRGATHE, FELEAKERE (P<0.05) ) THE, BMBEWEEZFMR. LE
B e R E T EH A 0~40 A2 40~100 cm £ 285 E3ER, A ) 5 3] A 28.0% F2 24.3%, LA A 150~200 cm £
Bty X RAI TR, A) A 5B A 29.9% Fr 22.6%, FEREEKE, LERSLERXRELIERFHKREAL,
R E #e3F 0~40 A= 40~100 cm £ 2 £ 3E K694 B 551423 T 111.4% F2 10.3%, *F 100~150. 150~200 cm + & £33 K
Fo o T K6 H) A Ve 5 AN AR T 3.1%. 40.1% #2 15.9%., [## ] REARGIRETHRAKTRG TR, BAZESE
KSR R RR RS, XEAPRENNSFTRTFAARRGENRA, BSK1 L4

XBIR: RERMEE; KAoA R RR; MixSIAR B4, F@mE; BE#

FENHES: ST715 XEkFRERE: A NERHE: 2095-0756(2023)03-0550-10

Difference in water use sources of Eucalyptus urophylla xE. grandis
plantation in the Leizhou Peninsula during dry and rainy seasons

WANG Zhichao, XU Yuxing, ZHU Wankuan, DU Apeng

( Guangdong Zhanjiang Eucalyptus Plantation Ecosystem Research Station, Research Institute of Fast-growing Trees,

Chinese Academy of Forestry, Zhanjiang 524022, Guangdong, China)

Abstract: [Objective] The objective is to explore the water use strategies of eucalyptus plantations to adapt to
seasonal drought, so as to provide data support for assessing the impact of future rainfall patterns on eucalyptus
industry and accurately guiding the sustainable management of eucalyptus industry and efficient use of water
resources. [Method] Eucalyptus urophylla % E. grandis, the most widespread eucalyptus species in the
Leizhou Peninsula, was taken as the research object. The differences in water use sources during dry and rainy
seasons were discussed in depth by measuring the JD and §'°O values of xylem water, soil water in each soil
layer and groundwater during typical dry and rainy seasons, and the MixSIAR model was used to quantify the
utilization proportion of soil water and groundwater in each soil layer by E. urophylla x E. grandis in dry and

rainy seasons. [Result] There was an obvious evaporative enrichment in local atmospheric precipitation, and
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the 6'°0 value showed a clear seasonal pattern of negative in rainy season and positive in dry season. Soil
moisture content in each month increased with the depth and eventually became stable. Soil moisture content
was significantly lower in dry season than in rainy season (P<<0.05), and the difference was even greater close
to the surface. E. urophylla x E. grandis mainly used 0—40 and 40—100 cm soil water in rainy season, with the
utilization ratio of 28.0% and 24.3% respectively. In dry season it mainly used 50—200 cm soil water and
groundwater, with the utilization ratio of 29.9% and 22.6% respectively. After a large amount of precipitation in
dry season, soil water, especially shallow soil water, was greatly replenished, and the proportion of surface soil
water used by E. urophylla x E. grandis in the 0—40 and 40—100 cm layers increased by 111.4% and 10.3%
respectively, while the utilization proportion of 100—150 and 150—200 cm soil water and groundwater decreased
by 3.1%, 40.1% and 15.9%, respectively. [Conclusion] E. urophylla % E. grandis has a flexible water use
source strategy in the face of changes in environmental available water resources, indicating that it has strong
adaptability to seasonal drought. [Ch, 5 fig. 1 tab. 44 ref.]

Key words: stable isotope; water use source; MixSIAR model; dry and rainy seasons; Eucalyptus urophylla %

E. grandis

IK I3 REFE AR AR R B R EEEREE K -, XA 00 3 A e o D PRI . sk AR AT St
T, RAREKE R AW K A A B G35 [ R S Ay b DX PR BB /K B 28 A AN 345 | R i 22 1 kT 5
TE SR IR, H AR SN — R — 2 R, X e R R A AR L TR M A A
FRGERYRRE M AR BB A SORI R K 53 R R AR A — e R B JRE T HO PR K AR
R AU B I i 7 R R R SR OO e o R T SR B B K BT SR S B AT, DR, AR
KGRI R T8, AMEA B T IFAS RS0 R K A% JR A8 A AR A G5 A 1 520, 3B X E7K 53
TEBIAE HEFR SR I3 /K oA BRI 4 A T S

FUEFRE R 2R B A H T E P M A 7K 53 VR S W 3K S IR i A R B ERR Y
Tt BT ERER A AR A AR AR AL, AR B AR K A5 A 2 i A A A A 2% i 4R E (]
PEREAN KA RIS, B e A YR B A AR K ok IR S R R A8, 255 IRIR G, Al
DI RO 8 R AR RSO A R IR, BT, R IERENAN Z M, anE oo Rz
AREI: 2 AR Ficus tinctoria 24F e FE MK 50K ; STRATTON S5 R B AN K
BR T AR 8 FPRAAE WK 43 FI R IEAF T A IR . BRE SRFh ZRUEK 0 Metrosideros polymorpha Fl
T2 MY 8 B R Reynoldsia sandwicensis 5 F| IR Z 3K A0, HAl 6 Rty =25 FH
J2 3K

FEARS SR8 R 1l DX T ) R A = MR o, L IR AR a3 A 7 T R T D) e G 22 4 T L R A Ik 25
AT . SR, DAL Rt B A= K 32K o il i BR ] L di e, kA AR e
s AR AR DX 2240 P T SR AR B AW R, A AR N TR £ 7 0y K R D) e T I ™ EE T R
KBS o AE 2 M T S e Bl A BRI TR XTI, XA K o3 R R IR 19 T et BE
Eucalyptus urophylla ¥E. grandis S [ fe BACRYE R, 29 S R B AL 1/3, sk, FIHESA
R A5 20 0 RS ST b 2578 B B R N TMOR 23 IR IR E IR SE e A G . At ARG e B M
L RE AN TMOIFFE XS, 722 X B E AN TMORETH K . 180K . KA KSR
FaE R R AE (0D) AR E [F 6 2 AH (6"°0) #EATIAE , 704 BB B AR A TR 43 ) R 5 ) 52 R 2284k
A5 7 HCAE P 25 1 B B K A R IR A P SRS, DA et 7l i) T R 5 2 B A BRI K B I e A5OR R AR 3
WA A

1 B8 KBEIL BB 5% 7 %

1.1 HFREXER
G MR B AE ) AR VTR PR A 25 2R e 1] 5 5 L WEINATE 5% 0 P (21°16'N,  110°05'E), %Xk R
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80~220 m, J& HLAY R HEVE IR TR UM . BIFSE IX 4R B R AR K 323510 23.1 °C #1319, 5 mm, M
ARSI 1.4 C, BWAATE L A, Womios <OR M 38.1 C, WARETETH . XK
MWNAY, SEEDTE 5—10 H (FF), H2FEKER 77%~85%", J& 88 1) 2= P+ 5 a1 .
HR Gt 5L 4 398 B8 U5 2 25 i R, AR 9% M S A - Sk A 2 Ol i 210358 (s 203 E KB &, Rhodi-Udic
Ferralosols), I ZEAMRALTTRRY & BN, ZRRM, 0~80 cm +ZIREEMF-44 pH A 4.9,

ARG R EM N TARE R T 20124F 7 A, iEAICHE £ DH32-29, BUAF%EE N 1345 #f-hm>,
WEARIE RO 1.82, SFRIAE N 16.54 cm, ~FRIM N 19.74 m, SFEGEIE N 3.12 mo 7EILIRARA, 5
BINHEAMNEXENREH, AR AN 400 m?, R PR E T, T EHAE B H ST
Melastoma candidum . 5¥2F} Lantana camara % ; £ B AR YA K 5 Euphorbia hirta, KHLH
Eupatorium odoratum . YWIL24 Wedelia chinensis V) J2 F146 %51 5. HerbaBidentis 55 .

1.2 MRAE

121 AZBEFN  TERE RN TG E X T % & 3 s M &R 458, %645 Campbell 24
] CR3000 B RAERS . HMP155A 25 SR iT L& G . TES25MM Fi &3 S LI190SB AUGA A 30w 4t
TR, AT IS0 (B] A AR (T, °C) . &SRR EE (Hg, %) . FEKE (R, mm) BOGH AU
5 (Pag, pmol- s m %) S RHEFRFFE, PR 10 min WM 1 7K.

122 Bz EHRegREMAE  REEBFES: 76 3 A E R N AR I FH T [ BORE A AR 3 Bk
A FET 2= F Ay (6—8 ) AR F 4y (12—2 ) REMMIEG ORI SRR (HAH 0.3~0.5
cm, £43.0~5.0cm), BERE3ANEE  HGE LFREIAH, A 12 mL B OB R H, ] parafilm i
WEE, AT UK T A 0], ZEEA /K S ER AT RO IR VAR —20 °C BRI

TR SREMYREA BRI, TERFERRBT A2 R, 43 07E 10, 20, 30, 40, 60, 80,
100, 150 1200 cm + 2G4 RAE HIEFER, 2EA 12 mL AR O BEES P, I parafilm 51553, ik
AT UK B T kAR [ FEHEAT 7K 53l B AT HOE AR IR VKA —20 °C R URIRAF o B TRl o 22 HURE (14 [
BF, XP4 2T I, B sk E 45 )2 BESOKE (TR,

MR KRS BB RIS s i A KA MR 7K ORI, R 3 D EE . KKARA 12 mL 83
F R, parafilm B £, % A 4 C GRIRAE iy BISCE 2 . ZEAE I8 BT R UKAR 4 °C 12 i
FF o HURE H I O3 55 A8 )R B BURE DR — 3

KAREARAE T ZH X BRI LI K B 20 3. R [ B ST R AL 42 R R AR 7K I 245 313l
(GNIP) HEF R R /K IS B B R AR AR o WUAR S AR ol 28 R AE RS2 i B B B AR, i ke SR Rk
SR FLas S A, NI A 18] Bir A BV R R A 5 mm IRROK A B SRAEIC R, T K 45 o 5 MR i
P 2 mL(<2 mL B 2300 ) BE 58 AR, parafilm %5 ), dU2E A 4 C AYLEIRAE s [Bl .
TERE S E B VKAS 4 C IR AT
123 FMsZARenlE  EeR BRI (196 °C) F45 258 2 S0k A i A o v 4 7K R - 9k
i PR K R ke, VORI F R E TR 6L 2 B (Y (Delta V Advantage, 3 [E) il 2 oD Fl 6'°0; WA K
oD Fl "0 ¥J L V-SMOW (Vienna standard mean ocean water) A r#E ; #£ i & R ZEITHE AKX N .
OX=(Rym/Rya—1) x1000%0 Horr: oX SRy (X AR S RS [ ZME, Ry MAE SR IR ) [F (7
RIWHA: Ryg HEPRIE AR EY Hot R ER R R Z L (0 D/H, '0/'°0).

1.3 St

TE R 4.2.0 Hfdi ] DUt iR G A A (MixSIAR) 152 EL A & W 7R /K 43 R U8 B A R L) . 2% )&
BN BE IR R W ISOK 3 1 TR ] REAEAE A R R M BRAON , A58 R R B 3 T 4% )2 3K S T 7K i
5"%0 SZMHE (source data) FIZEAFH KM 6'°0 ASEIAE (mixture data) 1217, Hp H/RBHREESRFRIE T
% (Markov Chain Monte Carlo, MCMC) izaf76 K1EH: “Very long” , HIIRIZIEE “Process+residual”
P LA A5 31 A0 A A 2K VR X AR 7 20 ) F A B R

K F Excel 2016 b FEECHE I VEZEA% , FIFH SPSS 19.0 B A4: X BT A7 35 8 #E AT 88 10 M I E A 36 25 e i
M. FH Origin 2020 HE17EIFRZHi .
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2 EREH

2.1 WHREXEKSHEBKRBMEERFTE

ANEFTIIME] (2021 4 1 H Z 2022 4F 4 ) SFE/KE R 1531.5 mm, FFEKEEAE 5—10 A, HEEK
0 976.5 mm(& 1), 4 2021 4E4EFE /K& (1208.4 mm) 4 80.8%, FHZEN R, Hri e 2R A 4
HURER I 2 H A R, FEK 3 111.6 mm. 5540, XA ST 1 1] B K i 0'50 Wa il & 9 . 7F
1—4 F 60 F¥H-3.12%0, 5—10 A 60 FH48-6.75%0, 11 H ZKAFE 4 A 60 F34°H-2.98%0, FH
F AR IE TR O 1A R A A s RIS AR R S MR OK Y 610 Fil oD, L PERLG Y R
SRR ITRE (B 2): 6D=7.646"°0+18.70 (R>=0.919, P<<0.001), SABRKA KL T ML, B
AN, RUPY R SRFERKTERE R SR LA T KRS RS .

WRFOKRE  BKFIR L 670 OD=7.64 5'"80+18.70 24 K< KL

08-30 0129 dD=8.17 §"0+10.35 A BR R /K £k
100 ~ 07-19 09-28 15-22 02-26 _ 5 100 -
80 |
0 50
=)
£ 60 - 2 s
1 S5 S 0
2 Z g
& 40 ©
i l —10 -50
20 :
0 = -15 —100
01-01 05-01 09-01 01-01 05-01 -15
Hi9 (H-H) 9"%0/%o
Bl LR e e A S TERE H B HURER T % L Z : Lk & :
e FL A RIZRAE 7 S A ZE A N b ST ity A JBURE P i) B2 HRRELEKABEKE LK EEKE
P . e iR
M1 SRR EM ATk —
5180 /fﬁ Figure 2 Comparison of local meteoric water line in the study area and

. o o - lobal meteoric water line
Figure 1 Distribution of precipitation and 5O values of precipitation £

during the study period

22 EEREMELTETIESKSTHIFE

F P 3 AT 0L 2% 7 3K B B - S R B (R B i G, AR S R 2 ) M AZ 2R R 15 i
U, AR . R T 7. 8. 9 H HHEEIKE N 24.5%~32.1%, 0~200 cm 125K E N
29.2%, HHFRJZE 0~40 cm [F1 3 S K R E IR 27.5%, THOKBNFEM; iR ZEHAH 4y 12
1 A0S KE N 15.4%~26.8%, 0~200 e )2 EFIK &N 22.9%, BE/NTWEFEHEKE
(P<0.05), HFEJZ 0~40 cm [ HHESKEAH 193%, BE/NTFHENERZE HESKELREBRZ L
K & 25.8% (P<0.05), RMRFKSE A TEL, HRZE TR THRREEH, £582 A RKERKE
(111.6 mm), +3EKPFERBANTE, T3 EHEEHKEN 28.3%, K2 0~40 cm V5 H S KR5S
$27.4%, CEHWERZLIESKELREZS
23 RERABRIREBEKIE 6°0 B4R EKSSKBEE ST

K 4 FoR . ZAFRAGENEK S RIERA KRN R 2R WG Em, ARA &2 g
7K 0"0 HIZEALERIEAN TR, {HER)ZE 0~40 cm 3K Y 650 b + 2 TR EE A3 NI id /N o X FE Sl Tl
IR B4 B M I n] A R R R AR T 28 R IG5 R R0 2 A T 30 .

B AARFHRAKE) 60 AR, B REMAEANR A GRS RETREA 2. AN, 7 1R
EAZARBTHRK Y 6'°0 5 0~40 em 12 H3EK 60 4523k, HAE 30~40 cm 240G 1152, Uil B
7TH EZFRH 0~40 cm + 2 K ; 8 H REMARBH KR 60 5 10 & 60~100 cm + 2 1 18K
o0 T, HArHIAE 60 K 80~100 cm +JZAMA 1 4324, B REE M 8 A EEH A 10 & 40~100 cm
+IEH K 9 A REMAFHKK 00 5 0~20, 80~100 cm +)2 + 37K 60 3, I BIMHEZ T



554 LA 3 Nl N =+ 2023 4E 6 H 20 H

10~20 cm. 80 K& 100 cm [T, ViBIREE# 9 A & T KL%
N 3
BRI 0~20 & 80~100 cm + 2 HHEK . ZiEHE 0 ? ? %5 ? f

A F A 7K 3 VR EVE BT il LR, R EATE
2= F A 0~100 cm +JZ 19 3K .

ERE, 12 HREMARBHKRN 50 5T
7K. 150~200 cm 1 )2 - 380K 50 i, FFAMHACTF
150~200 cm + 2, KRB E# 120 EZ Fl H
150~200 cm + )2 HHOKFHL TR 1 H, BER
KB 60 43 5 #E 100~150 K 150~200 cm +

50

+ 2R /em
>
(==}

JEAMERE, 5T K . 100 cm HJE 1K . 150 cm Bor D
+ )2+ KT 200 em )2 KR 50 T, Ui
BHREE M 1 A EZEH 100~200 cm 1 )2 32K Fiikh 200 L

TR, 21, BREMARBHK 05 0-30em 12 B3 REMAIWKRRR AN LELS KT TILKIE
b 3K 6%0 BEir , HFF 10~20. 20~30 cm +JZ4b Figure 3 Change characteristics of soil water content of E.
g_ ﬁfi )‘J_f': , N 5\6% % B E 2 H jﬁ% 7T“IJ )EH 0~30 cm + }%r urophylla XE. grandis plantation in different months
MK gha BB K R IR EE T AT LR . REMERFN T2 A0 FZHH
100~200 cm +JZ ) £ HOK MK, (HPEFKIHE TS 2 H), RN EZMH 0~30 cm 2ZH 1
1/
24 ERAIHRNZEBEKENFALGIRERFERSNT

MR A [F] 437 28 o i~y 4B B B, i MixSIAR #5281 FE B Al 52 R 2= 080 1 3 ) 9 A /K A P Lo 497 204
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Figure 4 "0 of stem water, soil water and groundwater at different sampling times
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ERAGE (R D), ZRRY]: RFEA G R B [FREE 5K R R K R B —E 25 57
7 HRBE¥XT 0~40 cm )2 HHOK B FIFH LBl &, 8 45.5%, X HoAh 2K U8 04 FLH il 53 5108 12.1%
(40~100 cm). 12.2% (100~150 cm). 11.7% (150~200 cm) F1 18.4% (b F 7K); 8 H 3% F| ] 40~100 Fl
100~150 cm +J2 +3E7Kk , FIH A58 30.9% F 22.5%, 1 %F Hod )2 K A AR AR . 0~40
em M 15.8%. 150~200 cm Ky 18.0% . 1 F7/K A 12.8%; 9 A W FZH] H 0~40 F1 40~100 cm + 2 ) + 1%
K, R LG5 53R 22.7% 1 29.8%, i Hofth 4 JZ 7K W5 A9 F) FH EL 143901 R 15.2% (100~150 cm), 19.4%
(150~200 cm) LA K 13.0% (M F K)o 12 AREKE D, BUFERTA R 5.4 mm, AR E A% EZEH A 150~200
em 2 KA R K, R 1535 h 39.6% Fil 23.3%, %R 2 3K R LB AR, Hod
0~40 cm + )2 K 11.0%, 40~100 cm +J2 4 11.2%, 100~150 cm + )25 15.0%; 1 H [IFER KB, U
24.7 mm, HFEZFH 100 cm )2 LT A9 LKL T 7K, FIH EeE1 5358 24.4% (100~150 cm) . 20.3%
(150~200 cm) 1 21.8% (1 F7K). 2 HSMERE , BKER 111.6 mm, +HKSHERKERTT, LR
FAZXT 0~40 em 4 J2 HHEK MR LBk 27.9%, X Hofth + 2K BRI EL @A S, Hod 40~100 cm 12
9 16.1%, 100~150 cm +JZH4 19.1%, 150~200 cm +JZ 4 17.9%, #1F/KH 19.0%.,

x1 AEABEER NI & EEKIERHF RG]

Table 1 Proportions of potential water sources for E. urophylla x E.grandis plantation in different months

#H RESN AR IR 5%

T2 /em 7H 8H 9A 124 1A 2H
TR JERE suRR JEE TR R suk Gl st R TTEkE i
0~40 455 35806 158 04~51.1 227 07643 110 07381 154 05-492 279 12~75.0
40~100 12.1 0.3~41.7 30.9 1.0~73.7 29.8 1.2~72.6 11.2  0.4~35.6 18.1 0.5~54.3 16.1 0.5~51.4
100~150 122 0.4~43.0 22.5  0.8~65.5 152 0.5~50.6 15.0 0.6~46.4 244 0.9~63.4 19.1  0.6~56.1
150~200 11.7  0.3~42.7 18.0  0.6~56.9 19.4  0.8~56.7 39.6 3.3~742 20.3  0.6~61.5 179  0.6~54.8
iR K 184  0.9~55.0 12.8  0.5~44.0 13.0  0.3~44.8 233 0.8~62.7 21.8  0.7~63.1 19.0 1.2~56.7

LA . STRRA IR R UK BRI L], S RIS ok IR TTmR A H BRI

XF R B 2R RN 2= 08 0 /K A3 R DR IR LB e it e Br & B, R B 5 i 22 34 1 22K 431
KEA AW 25 (B 5). 2R B EZF R 0~40 1 40~100 cm + )2 587K, FFH H 643 51 0
28.0% 1 24.3%, 0522 W) 3= 2L H) ] 150~200 em + 2 (1) + 58K Fis K, R B4 50 8 29.9% Fi
22.6%; AN, RERERKIE, BEMSWIRZE ORI A ], BEAGRZE 3K R T K
FIRGE, 02 A KRREMEKE, % 0~40 F1 40~100 cm )2 48K (R T A1 12 F1 1 F (97 2948 43 51

0~40 cm
40~100 cm
100~150 cm
150~200 cm -
Tk T 12.7%

A5 RERAIKBE, FERFFXFTAMG 0 EBAARGF A LA Z AL
Figure 5 Changes in the proportion of each potential water source used in the wet and dry seasons and after substantial water supply in the dry

season in E. urophylla x E. grandis plantations
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HINT 14.7% F1 1.5%, ik 27.9% F1 16.1%, $2& & % 55 8 111.4% F1 10.3%, 1fif X% 100~150, 150~
200 cm + 2 1Y KR HL R OK AT FH 2 500 T 0.6% . 12.0% Fil 3.6%.
3 7tk

H ] A B N 2 B DX T SR T R R, AERRK R R EE 5—10 A, BWESHM, 2
LR B S R = R S R sg e, 2 X K E PR B P S R AR EER, SRR EE, FHit
ARHIFFEAFFI 1 24 K SR R R R A BR R AR K L/ o 3k 5 04 4R B AR S B M3 2 EL PR TS R <
FEKER IR TR 5 AL . BEAh, ARRFTRIA LI . HHbFEIK Y 6'°0 I8 F B H R 2 £ 52 28 0 1 9 2240 AR
R, X FEER T I ZRRK KR R ERIE TR B VE . A2 KI5 i H K &
K, REERES, ERMGESEERR, MREEZREEEIANZR, S TEREREKE/DN, ERIE
Fi, BRI R & EEH RSN,

HL ) K o R LR R Z R K . 28R AR A B SRR, IR R, AN
Hh e BN TR 2R Y 45 5 K T L 60 TR R 22 R P AT, i b R 1 A7 [ OK
FZE R SF AR A s i, BRI 3R )2 H 580 Bk A iR/, HAMBIR B oK. B )21
W, ZHMRIAEEE W AWIRGS , SRR I T RE, X5 BEMA T RIRE 1
B oK ST A RANAT . 2K 2 SRR, 7—9 H 0~200 em + )2 73 gk E B K
T 1211 7 (P<0.05), H#Er HHERZ XA 2B, Hit, 22120072580 K 076k
PR IR 2 s i, X SR 2 I R E R A A K. 7Ah, iR K2R
K, RS EEE K 6%0 B EERY, IS 0~40 cm +)Z A9 13 550 S5 2 00005 1 32 W
i, RIF A SRR . B T2 URBE RN, XA 28 & 43 IR0 N A i s, P R )E K
00 ANMEZIT WK BRI, 185 8 K ABHNA RS TE 8T HEK A JEK A3 R Z A 62728 A
I, 40~200 cm + )7 KA 50 RS A FTARIE], (HIEASEIE Se b K5 sl TR AR 1
M, ZEaRoK. ABMZERNZW, BEMATHK 0~200 cm + 2 8K 6°0 FA GG e /NG
BRI/ Nt TR IR A, X 54 E AR XBHRID U A Populus 336K DL K758 52 % 8%
+ R A 1 4K 60 W5 A REAE ST 2 SR AR — 3K

IRBE Al A K B2 U5 AR B (R Bl 2 o] 28 R A AR Ah, RE A A Sl ad — i B 7K 43 ) R T S s ofe
FhIL3E R K 43 e A A7 RE J1 0072, ORI A A I 2 A K 0 R R SR v REAN ] . AR 9% P R A R 2
FZEFIH 0~40 F1 40~100 cm MY7R)Z 87K 53, 2T 57 4 W F 2R 150~200 cm AR 2 158Kl
HFIK, I HAER UK RN G R E A AR 2 R HOK A A ELG], FEREARERZ £ HOK A
R KRR EE B 35T WA 25053 xhwg e X 3 4R A8 B B R /K TR A TR TR, mTRESE T
AU B4 AN T) 8 FE A AR 2R 43 A AR A A AS [) L R 0 30 X IR L TR A B0 o B 2 B B SR 2518 T
DAFREN . R Bk vl LA 5 P58 ] 1) FH 7K 8% U5 04 28 £ 3R 3% 1 i 2 G S 2 9 K A3 R TR R SR o 3 S s
Xof s AT IO T T S SO R, [ B e KRR B /MR R W IOK A3 s B RE R T AR, M
LA 57 4518 A LAl A eh gl 2 B, andb st L X A Platycladus orientalis TN 2% 3 22 F) H )2 0~
20 cm Ay HEK, TR AU U] 2 R R )2 - HEOK P YR 2R, [E P R B A9 BRI VR 42 Abies alba
70% (7KK B T2 8, 520 3 2R R Z £ HOKM, 5 Rk F SR ms AN 2 R X )
PR 225 PR T 52 0T R H B SF oK o RS IS, WS TR BB 2L Tamarix ramosissima®™ UL X Vg
0 i L b XA UR YT AZ Abies faxoniana™ 34 = FAREERD T oK AEAF, A TS SlAIXT o T 7K ) 1 H E 5]
BIAZ 12 8K & AR . ol R BESE T RV B S 0 R 42 Haloxylon persicum ot 2%
B2 Mk 2= £ 2 F H 100~300 cm 1 % J2 £ HE K (42.6%~68.8%) ), {H [7] — Hi X B # #2 H.
ammodendron TE/K 5y 36 LW (FZ), TEFIH 0~40 cm BYHERJZE K (629%~95%)*, x5 R E k2=
KATFHEIEHILL, BE T2 GEKE), RRXH T KR Gk 68%~100%, HAESNRREK)G
A BEHE I H T £ HEK A F ] E B, 5 5 AR 5 6 e I A 572 2 K R /K i 7K AR SR T A 9 25 S
AN, SR T RIRTER I T A R R ST K o3 R SR o S TRV LX) 52 sf 7K 43 ) FH A V5 5 7y 2
S, ATRESR X AR R N A ZE R . AR AR SN, AR DX Y R KRR R I AN T R AR AR
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