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Abstract

Aims The determination of the source of plant water is an important research on the plant-water relationship in
arid and semiarid regions and helps to understand the adaptation strategy of desert speciesto the dry environment.
Plant water use pattern affects plant community composition and ecosystem water budget. This study aims to in-
vestigate the water use patterns of Caragana microphylla and Artemisia halodendron, two typical shrub species,
under altered rainfall conditionsin Horgin Sandy Land.

Methods Weater treatments include ambient rainfall (natural rainfall), 50% increase in rainfall (enhanced rainfall)
and 50% decrease in rainfall (reduced rainfal) by artificialy intercepting and redistributing natural rainfall. Stable
hydrogen and oxygen isotope ratios (5D and §*0) were measured for xylem water, rainfall, and soil water in dif-
ferent soil layers (0120 cm depth). The possible ranges of potential water sources used by C. microphylla and A.
halodendron were calculated using the |soSource model.

Important findings 1) Alteration of ambient rainfall mainly affected the soil water condition in the shallow soil
(0-30 cm). Increase in rainfall significantly increased the above- and below-ground biomass, and §*20 values of
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soil water declined with soil depth. 2) Under the enhanced rainfall treatment, 4. halodendron mainly used the soil
water in the shallow soil (040 cm) and C. microphylla was able to extract water from multiple soil layers. Under
the reduced rainfall treatment, both species increasingly relied on extracting water from deeper soil layers, 60-80
cm for A. halodendron and 60-120 cm for C. microphylla. 3) For the natural rainfall treatment, in the wet season,
the upper soil water was recharged by rainfal, C. microphylla and A. halodendron extract the shallow soil water
(0-60 cm). However, in the dry season, soil water content was dramatically reduced, and main water sources for C.
microphylla shifted from topsoil to deeper soil, and A. halodendron can use multiple layers of soil water. In sum-
mary, A. halodendron is more capable of exploring deeper soil moisture under reduced rainfall in comparison with

C. microphylia, and islikely to be more adaptive to this water-limiting desert environment.
Keywords Caragana microphylla; Artemisia halodendron; water sources, simulated rainfall

Citation: Chen DS, Dong ZW, Gao L, Chen XM, Peng XH, Si BC, Zhao Y (2017). Water-use process of two desert shrubs along a
precipitation gradient in Horgin Sandy Land. Chinese Journal of Plant Ecology, 41, 1262-1272. doi: 10.17521/cjpe.2017.0219

ETRPTRX, KZRHEEYE R EFHM
A K 4 K T~ (Duan et al., 2008; Jii#4E, 2013;

TR, CEBE KRS J5 7E S A 038 N T TH e % 2 A
Fi(Schwinning & Ehleringer, 2001), #i|%)%& b it
1 BT AN K (Knapp et al., 2001), 5200 %5 + 1%
TR 2R S0 T8 AR 7 19 A AE S ThRE (25 /M, 2012).
Fyb L X K, BRI AN E, i Bk &
K, RETHOK S REBBNRNZ N T 4K, 18
Wy Db 25U I 5 A IR/, DR J2 - 4K Bl R K
(KPS, 2011; B 4R%, 2015), CE TR, 1E
FRAPTRX, HYEZRUEE KRN 7% E 115
K EHE R 7K AN 78 R 2 338K (Dodd et al., 1998). 1E
ANFERBE AR, HEW B K5 R AR AR ],
YT e[RRI 2 AN KR, 33 = PR L oK
TR (B HER S, 2010) .« AR & AR S AFE AR R,

A P AR A K P B/ R B e sl BT 3,

ORI BE B B /K PRI 3G N ol 2 2 BT B T Bt X
TR AR R R AR . I, BIFTE R KRR
T IX IR I RIS AR AT 6 B FHorpy, A3
PR AL, DL (AR I TR (705, 2 D

FELA) R I8 AR SR A AR A AR L7 T2 B (R SO 48, 2002;

FEARVKEE, 2011). iR ae [Fl iR 7K A AL HoR
D) AT 3 A S5 DX AR 7K 43 R R ML

AR RN R HAR R E B AU 7K 73 R
KR KRS = BT 77 i . RIREZHE AT,
] P 273 6 R 2 S XA 7K 23 R 5 B A TR K
XTHEPI DTk T AR DS AT OB R 2 5%, 2008; R 4H
AR 2012, AV KA, 2017, ARHEGEEE, 2017). /N

XS JL(Caragana microphylla)J& 5 FVEAS JLIEREAR,

EhE (Artemisia halodendron) )&% £} i J& WEA B 2

Ko IXPIREIIEI N S IR RS AR,
FAT T BTSRRI VDI, FERIT AR D fR
7K AT TS A EL B4 F G A 4%, 2004
AHAREE, 2015). UTEER, /ARG LA & B
FERMRIC Vb3t LRI S, T Faf /KA 7K )42
WAl e S AT IBIAF T V)R & BRI, 1A
38 7B I A5 /N RS ) LR 2 5 X ok K A2 A i
ISE AL 1) 5 5 R0 AR PR B SRR AT B

BHRICVY AL T S5 2R B Y 1L R i, &
R Hvb i, ot B YA iR o ™ A
X o EEBRAEARHIE N, 12X KR
R ES, T T RLEREESE, 2014). {F
NBHRICYD HUF) AR A, /NHHRXS ) LA 3T
K3 X 2 A 25 R GE K 7T M A A 41
J A T R (R /NI SR, 2008; Li et al,
2013) . AHIF 56 B A PR RN R BEAR 73 T A B K
AT /INIHAR XS LA ER TR K o R Bh A AL AR s
fik, WFFCE RAHART AT 2 XA M
Mg RiE, AEKHEGE R KRS ER G S%
PAE, o E B2 HE 2 e [0 R 10 2 e 2 (]
o AGE MR T

1 #MRA7EE

11 EEXER

W FE X AL F BRI H A B N 52k B ¥R Xl
I THZS SR 4 (120.32°—121.52° E, 42.23°-43.53° N,
PR 2 M360 m). X IR R A T R KR
ZERA R, TSRS C, &I (TH) TR
HoN235 C, £F=10 CHAMBEES 000 C
DL L, TEREHAZI150K, /K E364.6 mm, FE4E
mE6-8H, T K EL1972.8 mm, F T K #

doi: 10.17521/cjpe.2017.0219

©U 00000 Chinese Journal of Plant Ecology



1264 HEMAZ 25 Chinese Journal of Plant Ecology 2017, 41 (12): 1262-1272

3.5m-st. MU LAY b AT RS T 570 Hh
T ) T RO AT S oy AT N RRAE, 3R Rt Ekib
ot o WERRIXRAMERETE LA RAEY N T,
HFEEMAHE . DG JIL. R =
(Cleistogenes squarrosa)~ W>¥iH3k(Echinops gme-
lini)« ¥ E3Z(Salsola collina). KA H 5L (Corisper-
mum elongatum)F% & (Artemisia frigida) 5 »
12 #HHiE

B T 201446 7 g T [ B B 4% = 1
TEALAIE 7k ) ) L (1P G i s Vb b, FEAE XN
AR AR A K AR K R TEASAHIE 1104
Az /NSRS J LA SR AR AR, 0 iR P AR A AR A
D951 5T AR AT VI R 2 B % 3N AL B, AR
IR AL BN A AR A6 (L 48 R ARG R AL B R &
2-3K). AR 22 2R K 73 AT Ry AL AN ok Y 2% B A
P, R IR R T D B K R R A RN RS2,
BIVHE RN S 9N AR
B L RE S8 0 B3 7K 509%, Ik R A 3 bE T HE gk 2D B 7K
50%. 1k T B A N2 mox 4 m (8GR A R
FEHLAR 7982 m x 2 m)(GKIEHFEE, 2014), 7E380% M
BB AT IAL, 7 7 AT K 485 W M6l 9 A b 50 4 R
T G R R I AT TR A R L miR AR T K A
. GERE R H5 miy gy, DOgk A T
o XTI JR RN BE B LI N1 miR AR BT
IKATELZE, BioKAT & 210 cm, B ik Rk 5
SR AT BRI RAT TR [ 7K 73 IS - ABIE 7T o
JIT SR FH )84 30 R 2% B E SCH# SR AN A . AR R AR A
N A R (TR M S, 2014) . AT HIZ B A L3
TR IS B A AR, RDOGREBIREIE N o DR D) BE

30 [ wmm %7K 5 Precipitation A 740
—AJi Air temperature

'Ej 120
80

E g £

Rl

s - a )

£ £ £

Q 2 o

[ =

£ g | €

g 10 | B[ =1 -20

% 7 5

& ® &®
L

0 Lu ll; u b vl bl [
Jan. Mar. May July Sept.  Nov.

A Mouth

El1 WA BRI R (2015) (A) A& FRK . 33K FTE A i K AR &

Air temperature (°C)

i

T8I A R B SR PR K (1 50% 8 B, I EI9RC RN A b
B AR 5001 B /K £, (7] B 3k 51 43 P 485 B 1) a7k ot 3t
EENAR N, AR E I 1 AR I BRI A1 5N
7 S KRE T P, SR 0 1 R 50%1HT H 1 (5K g g
4 2014).
13 HmX&ES5HH

TEFEIX 53 Bl AR A K R A7 M. B
RN )L EhE k. T20154:5H 17
HAEKAT) 6H23H(EKFH)AIOH 2H (4K
Ji 1) 2 9 SR AR 1 W ek AR Xt 8 A 3L PR 7 A A A A
SRR, BRI, HeaA A R T
BT AR SR A IR A /N (B1420.1-0.3 cm, :3-5 cm),
P2 R JE IRGE S N CREE I F B DR B, RSN
b B #51 IOK B, 7 ]SRRI AR . fE BRI
T T 7 L 45E0-120 emt 2 0 H 3RS, B
R B T [ A 420 £ U B[] — 350 45520 e B — A
FEECERE (S TR R KGR B R K F80
cm), B2 FrBCEAE RS AR SO, R B O
B G TBONE T BIOK G, 7 B SR = W R ORAE, T
oA K AR e AR &K EL R (0D) . AR A FAL
RGP0V, R KA (TDR, IMKO,
Ettlingen, Germany) Il & fE Ak B + 3 5K & . K
FES R E 2% 20 S GO, &R BE K S IR R K,
ZE T HBRMN, REHHE DR, REE
=2 CUKFaV 78 L4 73 A Al Y o 20154 F K B 2K
230.2 mm, XL (5-9H)FE/KEH183.4 mm, 4
FEREKERS0% (K1), BF/KFEEEFHES-TH
(155.2 mm), Tfi8-9H B&/K BB N28.2 mm, FEX
H R KR 97.5 mo SR HIGHR B2 AR I A 1

0 -~ £FRAS KL Global meteoric water line B
m [%7KH& Precipitation

— XK 7K LR Local meteoric water line

| * /N3 )L Caragana microphylig

A 58 Artemisia halodendron _  +*

| o 13K Soil water .

D (%)

T3
50 (%)

AR Z LR (D, 6"°0) (B)-

Fig. 1 The precipitation and air temperature (2015) (A), and the stable hydrogen and oxygen isotope ratios (5D and 5*°0) of pre-

cipitation, soil water and plant water (B) in the study area.
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Fig. 2 Soli water content under Caragana microphylla (A, B, C) or Artemisia halodendron (D, E, F) as affected by enhanced or

reduced rainfall (mean + SE, n = 4).
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Fig. 3 The aboveground and underground biomass of Caragana microphylla (A) and Artemisia halodendron (B) as affected by
enhanced or reduced precipitation (mean + SE, n = 4). Different lowercase letters indicate significant differences among treatments

(p <0.05).
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Fig. 4 The distribution of absorptive-conductive root biomass for Caragana microphylla (A, B) and Artemisia halodendron (C, D)
as affected by enhanced or reduced precipitation (mean + SE, n = 4).

180 (%o)
_12 -6 0 6 12 -12 -8 -4 0 4 -12 6 0 6 12
0 0 0
20 20 20
40 40 40
60 60 60
80 20 R0
2 - N
L 100 100 100 Caragana microphylla
S |
g 120 A 120 B 120 C
=z 5A17H 17 May 6H23H 23 June 9H2H 2 September
w2
-12 -8 —4 0 —_12-8 -4 0 4 8
E‘é 0 012 8 —4
fe —m— T 20 a o
+H Enhanced
rainfall-Soil 40 40
—@— XfiE +4 -
Natural 60 60
rainfall-Soil i
—A— R 80 80
B -2 Artemisia halodendronstem
Reduced
rainfall-Soil 100 100
120 D 120 E

6H23H 23 June 9H2H 2 September

Bl5 AR LK AR FIAL R O POMECFIE AR R 2, n = 4). AL By CHAIE A /N1 )L LK 60,
D EXANIA H 4 #h L3k o0l .

Fig. 5 Oxygen stable isotope ratio (620) of soil water as affected by enhanced or reduced precipitation (mean + SE, n = 4). A, B
and C show the 6'®0 values of Caragana microphylla in different months, D and E show the 620 values of Artemisia halodendron in
different months.
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S COM B + Z N/, FLIx — il #5 2E J N b
PRI N &
2.4 AEIFEKAIETENT & KRR F A 51

AN B K AR B R /N RS ) LD 6 78 %6 37K 43
(I EE A W3R 1. B H /NSRS ) LAE 1 R A6 HE AL
R KJR DTk AL, BRI S AR BA L2,
T CE SRR AR B N = 2R U040 em-T- 88K, K5
F ik 21153.2%. 6 H & AbHE 2 (7] 22 R B 2, S8
AEER R /NHEES )L R 20 em LT ) K
T X R AR 32 IR 060 em-3gEsK, 7K 43 F
FE 451115 65.1%; 1 6k Y AL EE T~ 3 EFH60-120 cm/Z
+ 3K, KR HBIE70.4%. 9F & AbHE T F 2
W iR J2 K, 1R ORT R R AL BE R 35 R
100-120 cm/z 87K, F]H L] 49.6%-67.2%,
VG AL FE T R 40-120 cmfE 3K, FI &
1594.3%.

L AR B AT P A ARt -7 7R K IR PR R B A5 (%) (- P (Fme /M~ K1)
Table 1 Contributions of soil water at different depths to two desert shrubs as affected by enhanced or reduced precipitation (%) (mean (minimum — maxi-

mumy))
Fh TR 5H17H 17 May 64230 23 June 9H2H 2 September
Species Soil depth X — X — — —
(cm) W Xt e VRN W o TR KR xif g TR
Enhanced Natural Reduced Enhanced Natural Reduced Enhanced Natural Decreased
rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall rainfall
NHEERSJL 020 125(0-29) 15.8(048) 329(0-50) 10.1(0-30) 21.8(0-88) 8.1(0-38) 1.5(0-8) 26(0-14)  23(0-10)
ri?crfog,;%za 2040  125(0-29) 146(043) 203(0-100) 151(0-52) 21.2(0-57) 89(042) 26(0-14) 45(0-23) 35(0-15)
4060  194(0-82) 19.8(0-82) 14.4(0-71) 17.4(0-65) 22.1(0-84) 126(0-59) 4.2(0-20) 7.8(0-38) 24.1(0-95)
6080 185(0-72) 17.6(0-68) 11.8(0-58) 20.1(0-83) 12.8(0-58) 15.1(0-72) 11.7(0-54) 17.6(0-84) 22.5(0-98)
80-100 183(0-71) 158(0-57) 10.7(0-54) 186(0-69) 12.8(0-58) 26.0(0-80) 12.8(0-59) 17.8(0-85) 28(0-89)
100120 18.8(0-76) 16.4(0-61) 9.8(049) 18.7(069 9.3(042) 29.3(0-61) 67.2(41-91) 49.6(15-85) 19.7 (0-92)
h 0-20 - - - 257(044) 17.4(040) 36(0-11) 26.9(7-49) 315(1842) 11.4(0-20)
Artemisia
nalodendron 2040 - - - 31.3(0-94) 314(0-73) 6.7(0-20) 31.4(0-92) 27.6(0-81) 31.2(0-74)
40-60 - - - 246(0-74) 28.3(0-61) 7.3(0-21) 238(0-70) 215(0-63) 28.7(0-20)
60-80 - - - 18.4(0-55) 22.9(0-55) 82.4(79-89) 17.9(0-53) 19.4(0-58) 28.7 (0-20)
— B RAERH .

—, thereisno data.
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67 B 7 T Ab R 32 2R 0-60 emH 35K
(81.6%), i HEALEE T~ 32 B FH20-80 cm/Z 3K
(82.6%), N AL T 2R H60-80 cmt 1K, F)
F EE il 9182.4% . 9H &AL FR R 7K 73 F) FH 22 57 AN ]
W, BARYALHEE N FEAH0-60 cm/Z LK, TTERE
82.1%, X HE AL HE TN X & 2 R bR 3
5], VR ALER R 3 ER FH20-80 cm-EK, TikE
1511%88.6%.

3 g
31 BEKTITEMK S FIAFMm

THPIFTRE R K 7y E R H K. 3K
b R 7K (Ehleringer & Dawson, 1992; #X 3 % 45,
2002), 1 e 7K s R 7K B4k H B 7K (Dawson
et al., 2002). AT FL AL 1 RSB KA BB
TR, BRFERKRZ, MKEERE KW .
KIS Ak B 3 5 B 3K o0 A A% )=, el TR
FOIX I N K R, IS K B, 95 A
TKANETE A E(Xu er al., 2011; XIF14%, 2015),
3K B R OK 5B R . K60 1
FATA G| R K0 PO 1 ZE T M 2 R (&
ACEE, 2012; WELE, 2014), AW HEZE(G-6H)
2 KT R R, 6O/, RZ29H)
2 HOK 0O B Ok, EPLEEIL S (&2,
Kl5). XAkt 72 5 Saxena (1984)HF 7% K I ZE
PR I3 A 5 E KRS A ZAE A A AR
SEMER B, AR 3K 6 O (2 5 i — 2B
ST IR E K E LA BEAOKIE (L, E5),
T K AR E RN R 2 28 K s, ELIE 3%
TRBET 3, 78 K 209 /) (Barnes & Allison,
1998). AW 7 H Bt HIRVR P i, K60
AL P78 A e P52 32 5 /N e T A2 (E15) o

ETR. BTFREEMT, HYRELEP R
= A F R K RN 78 G 39EK, T VR AR T B A F
A ZE R K S T K Fh 78 1 1 33 K (Williams &
Ehleringer, 2000; Chimner & Cooper, 2004). HT3#&
JZ& L3 ARTE T R AR O T T Re AL T NS BRES
(Flanagan & Ehleringer, 1992), X }H7E 4K &5 /D,
T R B AR AR A 33 HR IR WS 7K 43 (Ehleringer &
Dawson, 1992). LA B FE A Jg/ N A A J LA 5 AT
FIFH B KT IR 2 K 4R AR A7, A RUR &R
T 25 25 K0 8 19 2 FL 3 . B /K AR A0 1 3 LA (0]

WIl4%, 2003; 214, 2012). 1EA [E] 1 K &4 R,
/NI LN R 1 32 B K 43 SR JRATAE 22 53 (R 1)
PIFEY A A R R AR e, /N3RS ) LR
R 3= ) A Y5 Bl 0120 em, H: v 75% ) i #E O
60 cmt = EhE SR 73 A Y 0~ 80 cm, I H.
KRGS ATAHXS 51 (B4) . WA A (1)K AR R o A
TEVRZ LHE, NrHER RS LIAR R A& EZ A
7E0-60 cm, #hE L A(E0-40 cm, T/ HR RS
JUF SR8 (1 AR 43 il e 8 18 £]120 cmA80 cmik,
AR SRR 2 I 38K (Bl 4) . fEREKIR Z 1, i
/KA IR E LK 2, IR E 145K
FIFIFH (Lin et al., 1996; Williams & Ehleringer, 2000;
Duan et al., 2008). #5256 H)TE HARIF/K N, K
N FE T IRIE K, ANHER RS LR R T 430 £160%
HM75%FHI 7K 732K H T-0-60 emfft) 337K . 55 fE 48 i
AEBRR, /N RS L % JE K 43 R R ORI A,
Tt B B2 7K 70 77l R 2% 1 T 4t e 11 398 /K (G R Ak
T /N XS J 17K 53 R0 6 B SR 5 ) 17 A RN A
R, /NG )L Z150%() 7K 43 K 5 T 0-40 em t-
HeK, X AT BE A T B K R 8D K 2 A e s
B BIRE, WA R TR 5 2R E K 7 R
Voo 6F B IR 1T, 28GR, 1 Y AR EE /)
-4 X9 JLZ190%[¥) 7K 4> KJE T 20 embh 3%, &
L EH 060 emt3E/K (4 180%), I H oAt
NIIEY, TR IR AL TR N ER S L2 70%1F K
K T60-120 em- 4K, #hiE 3 R H60-80 cm
T K (2 5 82%)(K 1), Ui BHIRIK i3 BR AR 1 438
KR, WE LR REH WM E TR, B
1T RIRE B ACRYERFE i 3l, i FEm 71
IR J2 - 338K (1) R 2% 2% (Groisman et al., 1999;
4, 2004). 3 7 RZEOH), BKRD, £EL
e K EMN A (B2), TEXTIRRIIE RN AL EE T, /N4
3G )L 2 - K R A 2RI, BT R R 2
T IgEIK; R % LR K R Ee R 38 A
XA — DU T S E B A RGRNPUR RS, A
X R R B R AE R, TR RN AL
R, NHEERG LA EY I R ERI 40 cmBL R &
gk, HAamBonis(RY), X HERLT 20
AT, XPMEED T ENT RS, B2 )R
TIEEEHOK o Y FF A 53 -
32 TEYIAKIREE XK T AYIE R

YR K EERR T S E KR KRS
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P R KL R DA R 398K R T SR A5 1 (A 5 5
MEHEA, 2012). ASFEYFHE] 7K 358 S th 2 52
FEPI I 7K 20 F1) FH S35 (Schwinning et al., 2005), 7Ei#
BILARAT, BT K SE S F K AL,
AAEY) R T AR R VR R ) 1a) TR R 2 K
Iy AEARHE TR L, 5 B E AR A, (HiE
R AL B B TR KRN A RD, WRZE RIS K ERUK,
FLATEWAE KRG BE, A /NH-5 RS ) LEE 7K 55
HR b SRR T, AR fE VR JE K T Y A
X AL PR /NSRS LA K E R KR s, H3EE K
AR Tk F A BRI, /R RS ) LR YY) ST Hb A
% 20K, WREREKHK. E£TRS5E%
PETFRZ B3 AR AT BE A TIRIRIRAS, M4 H BE
AR M 13 RIS 7K 53 (Flanagan & Ehleringer,
1992). fEAK A, HTF6H KRR EE,
AR PR T35 S K R, H HASA BB K HA 8okh
78, NHERRS LA AR 3 B GR )2 3K Ay . 1E
AKJEH, HTOHZE KM T2 3Ky H
TR ANG, LK & ERES TR, B—ALES
IR, /NHHIEJLTE & AL B T IR ER R AL TR
MRRAS, WOKIREE AT TEIRZ, T Eh 18 H LR 3 A
FKEEMICEEACGER, RATEERI A % B K
I RAEFEAEAT, WOKIRE DA TZ.

AR 2 (1 A TR I B JLAE - 39835 THT H 1) 40 A7
B SR 2 B K 2 Al R B B R, AR
KB K IR A kg R IR KA B a2 3K
SRR (4, 2008). 45— AN K ZR ) K
AL BR, BT AL FRE R 1 /N ) LA R 1 AR
V. (R, WA TR E K X
YIF/K I BERE, T7E 52, B WA & TIRE
BeK AR K DTk . v AL, 3 R A H e T 4
mERE Ky, (RERRAEK, I HiE 7%
T JE KGR FE R K TR, T ek v A B 5 B0 =
THOKEE TR, &5 TIRE SEKRHEY R K
DR

SRR NER A A E SRR — BRI

(Vitousek, 1994). [4: T I 8 1% COLK FE M A,

Fa 7Kl 3ot 5 e - 438 7K 43 ) 42 R 1 A A0 2 K (Dunine et
al., 2003; Meehl et al., 2005). B EK &4 T, B
R K PRI 0 A /N 6 X ) LD 36 78 R FE 7K 20 1 = 2
B, AT HATSE TR X AK, HEH
I 2= B 7K B ek AN B 0 5, /N RS ) LA
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EREXIAFE R LK A BeR o, —BA
PR 25 L A 7K 23 AN B T 2 /NI A S LA 57 O
WA IR TR B, FIREH PR R A SRS REIR, £
BIOTKA S ILFR, RAREY R T K D54, ¥
Fh=E & EEA= S REE 2 N, YR K R
IFEAS, 2k — 22k 57 >R i 5216 (Groisman et
al., 1999).

4 g

TEARRBEAKZLET, BoKEREINES T%E
AR E, WAHRIHAE S TR KOs R A
KEITTHR, EREHE N T X040 em-3E/K 1 FIH E
B, TN ) L% 1 R K o BRI R B85,
FWIFEIK Be b5 0 70 30 R 1 3K . TEIN
WEER, REIES KRR, NS LR
PRI RS2 IR K BRI, AN RS )L 3 R
F160-120 cmt3%sK, #hid 3= ZF H60-80 cmt 1
K I T AR 2 3K R H . A
(] [ AR AL BT /N X ) LR s m R T 2R . T FaaK
BEIMPE AN EE N, £2FNAHE.
WK Z AN TR Z 3K, NrHEns LR
5 32 2R 1060 e 38K . R KR, /it
HRXG Lo 2= 3K B R FH SR, T 3 R
PSRRI 338K . 1 R 0 & 2 IR K 7K 4 1
Fe g B o35 5, X e — e s T Eh B B A R )
PLEEE S, JF BT BT BRI R A B R A
A

E€mAE K E &R R R T %] (9734
%))(2013CB429902) . B K “F At X" ¥ 2 R A
(Y472241001) #= B K B & # 5 3 4 (41630860 A=
41371234).
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