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Water use characteristics of Larix gmelinii and Betula platyphylla in the cold

temperate zone during the growing season
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Abstract: Plant water use plays an important role in regulating the hydrological cycle and productivity of the ecosystem.
Water stress in cold temperate forests gradually is intensifying under climate change. Thus, studying characteristics in water
utilization of typical tree species in cold temperate forest ecosystems is helpful to understand ecosystem stability and
sustainability. In this study, in two typical forests, larch ( Larix gmelinii) and birch ( Betula platyphylla) forests, using the
stable isotope methods, the stable isotope value of hydrogen and oxygen (8D and 8"0) of precipitation, xylem water of

both larch and birch, and soil water in both forests were measured to explore distribution characteristics of 8D and 8" 0
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values in the northern Greater Hinggan Mountains. Meanwhile, combined the multi-source linear mixed model and sapwood
sap flux, we analyzed the contribution of different water sources on the two species to explore the variations in water
utilization characteristics of larch and birch during the growing season. The results showed that (1) the atmospheric rainfall
and soil water isotopes in the study area were affected by evaporation that induced a certain degree of fractionation.
However, the isotopic fractionation degree of soil water was different between the two species, which was higher in larch
forest than that in birch forest. (2) Soil water content and soil water stable isotope value in the upper soil (0—10 cm) were
strongly influenced by rainfall and evaporation in the two forests. The soil water stable isotope value in each layer showed
significant differences (P <0.05). (3) In May and September, the soil water utilization of larch and birch was mainly from
the upper layer. The soil water utilization rates were 64.7% and 61.3% in larch and 61.5% and 66.0% in birch,
respectively. The average daily utilization was 2.00 kg/d and 1.10 kg/d in larch and 6.74 kg/d and 2.75 kg/d in birch,
respectively. From June to August, soil water utilization was mainly from the lower layer (20—40 cm). The utilization rates
of were 69.1% , 69.0% , and 93.3% in larch forest and 73.5%, 86.4% , and 87.0% in birch, respectively. The average
daily utilization was 4.01 kg/d, 3.96 kg/d, 5.16 kg/d in larch and 16.35 kg/d, 20.06 kg/d, 16.52 kg/d in birch,
respectively. Our study suggested that there was a similar water source but a different water utilization rate between the two
species. This difference was mainly from the water utilization from June to August when the water utilization rate from the
lower layer of birch was significantly higher than larch. Thus, in the context of intensive water stress, the larch will have

stronger viability than the birch.

Key Words: cold temperate zone; northern Greater Hinggan Mountains ; Larix gmelinii; Betula platyphylla; stable isotope ;

water utilization characteristics
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Fig.1 Location of the study area and scape of sampling site
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mongolica) Mk 11147 ( Populus davidiana) K55, Z M X LSRRI DI AE@OE AR 0 £, L ERE, JBEEY
g 40em B
1.2 FEHBUEE FIAE SR AR

HRYEATIA IR A e BAT AR PRI 245 A SR (L) RN HESEAR (B ) |, BRI AL I B 8 A e 3 B &
P T AR 20mx30m,, FEXS AR RRAE AT I A A3 g MR RO BEE B AR (R 1) A
I 5 - SEREA PR 5T (3R 2) A5 o AR A A 5 SR A B Al D B 3 BRARVEARAE W RERRE . RERERRE A5
T HLRREE ) A S i A TR AR B O BURE IR [R] 4 2019 4F 5—9 H | SREESINR A A H — Uk, HLARIFE A3 R AR
3 RTKER , BRI IRMT

R1 AREMBRRINEEREBERERLR

Table 1 Basic situation plot of larch forest and birch forest

K Forest Type PLLFE AR larch forest HAHERR birch forest
i Stand age 75—90 60—65
BB ¥ Canopy density 0.60£0.05 0.7+0.1
MRAFBEBE Stand density/ (Bf/hm?) 1300130 1820+250
P Mean tree height/m 16.6+3.4 17.2%3.5
4% Mean DBH/cm 10.13+0.35 19.13+3.0
4K Elevation/m 3206 35414

¥ Slope/ (°) 31 4x1
T, Species composition 10 D22 P ALY 10 Ak
HAHE R Sap wood area/cm? 45.89+3.77 217.91+58.78
VHYE YIS litter layer thickness/cm 3.17£0.76 5.23x1.12

DL H B ( Rosa multiflora var. cathayensis) |

DL Y ( Rhododendron dauricum) (ALE L 4% K B ( Rhododendron dauricum) | b [ £1 &

S ( Vacciniumwitis-idaea ) JEH B4 T (Rubus  ( Vacciniumvitis-idaea ) | %% 4 %2 %) F ( Rubus
M Understory species including clivicola) % W 48 ( Vaccinium uliginosum) . clivicola) .25 i 84 ( Vaccinium uliginosum ) | X

RE 3§ ( Saussurea japonica ) | €146 RE B 5 B4 ( Saussurea japonica) . £1. 1€ B B ¥ ( Pyrola

( Pyrola incarnata) 7 ( Ledum palustre) #%  incarnata)

1% (V. vitis-idaea)

TP EUETR VI (H e 22

F2 MREMRWIA SN T EEAYE YR

Table 2 Basic soil physical properties plot of larch forest and birch forest

MLAFE AR larch forest FIHEM birch forest
55 P . N N Yale i e . N . [iYaR s
AT THET GARE BEARE 00 RHET e BEARE o
Soil depths/cm Bulk density/ Soil total Capillary oarse Bulk density/ Soil total Capillary o
em?) orosity/ % orosity/ % fragments (g/em?) orosity/ % orosity/ % fragments
(g/em porosiy porosty (>2 mm)/% porosih porosty (>2 mm)/%
0—S5 0.95£0.07Da  62.78+5.97Aa 53.44+3.47Aa 14.83£2.27Ca  0.67+0.03Db  56.13+5.79Ab  44.74+2.37Ab  12.27+1.16CDa
5—10 1.33£0.32Ca 49.16+4.24Ba  43.78+2.99Ba  18.77+3.61Ba  0.98+0.10Ch  50.34+4.31Ba  39.93+3.17Ab  15.07+3.19Cb
10—20 1.70£0.03Ba  44.10+4.60CDa 43.03+3.48Ba  25.75%6.15Aa  1.16+0.16Cb ~ 39.84+3.28Cbh  29.68+2.75Bb 9.91+2.31Db
20—30 1.83£0.14Aa  40.03+4.12CDa 38.45+2.54Ca  29.82+4.26Aa  1.70£0.09Aa  36.66+5.56CDb 30.85+3.10Bb ~ 22.99+3.18Aa
30—40 1.85£0.12Aa  38.88+2.87Da  36.97+2.21Ca 24.05+5.18Aa  1.68+0.08Bb  34.21+1.02Db  29.85+2.42Bb  17.06+3.91Bb

RAREFR P A b2 R P R — S A RS T R0R 7 — RO L2 19 0.05 /KRR 2528 5 5 [ — S PR [ /NG 5 B R AR TRl R b 7 [ —
LIR#90.05 KF EAFAE R E 2

TP A RAE H AR 8:00—9:00 Z[AERAEAEH A FR AR B E R fl AR B (EAR Y 1—3 om) |, &
BRORAE 3 MRS, RERIE BUREAE 2345 1 B R BE AR A T4 B 3R Z A% (50mL) H, ] Parafilm & 1
i, A 15 KA T, B R [R R i 2k R E— 28 VR (-20°C ) 2Kl

B AR A« [R]— I E] 7R Ve AR A BE I, i P T Sl R B 42 4 3 T, 23 B 0—5em 5—10cm
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10—20cm ,20—30cm 1 30—40cm 1Y 5 NREERSE IS B MR EE 3 IR, RS T BkA 5554 LBk,
SRIG A TR R (50mL) o, ] Parafilm $F E1 B85 8 | s il AL 48 2 kA6 b, B 1k R 2028 %
B J5 3 — 28 R (-20°C ) RN 8T, F T S2ERAR Hb 5 RZ Hb N KR EE KT 20m , 78 76 8 13 e K AR AR IR
JE B, AR AN TR 2 1 T /K OB e K UR

o TR o ZE BT B AR 28 2R B0 [ 58 WA 92 il N R BRE R R R B . [ =~ A RIS PVC Al g
R TR i, 7 AT A T 50— 6 e BRI T =1, AR L TR A 2% & WCAR R i R T 75 3 7
R IR (50mL) i, H Parafilm 35 H % £ I 10 SEFE TR H 1, 4 ] 52560 %5 48 Uk (-20°C) 2[Rl R 4047,
2019 4F 5 H & 9 HHRAE 52 AFERIFE S, B AR CREE 3 IREE
1.3 HAERFESRE S

R ZR VA SR PR I 507, 7 BT BE B AR 550 S T S5 I B e B 8 A A, BURE A 3l T v A B B A 1y 3
#B, A 10em B S TE KL S B #7208 Sem . 10em 20em 30cm Al 40em IR EBURE .+ 32RE 5 P AR
R, o P A AR R R AR R AR, P B AIAR (<2mm) AR (2—Smm) KR (>5mm) SR Z it
T3 2EIPRRE RS T 65 CHLAEME T R ENE T8, MARAEYRIE R E B R i (R 3) .

R3 AREHRMAMRREVELNTENENEESH AL
Table 3 Vertical distribution of the root biomass of Larix gmelinii and Betula platyphylla along the soil profiles

WS \ ; o [t h

o MALTEM N Larix gmelinii H#E Betula platyphylla

TR

Soil depths/cm YR GRiTS HAR 4R SRt HAR
Fine root/ % Middle root/ % Crude root/ % Fine root/ % Middle root/ % Crude root/%

0—5 20.35+6.08Bb 14.66+0.57Ba 12.66+6.42Ba 23.33+2.51Aa 12.15+2.01Bb 11.66+3.05Ca

5—10 29.01+4.58Aa 32.66+3.51Aa 32.01+7.81Aa 24.01+2.64Ab 30.33+1.15Aa 27.05+6.55Bb

10—20 20.33+7.63Bb 29.01+4.35Ab 33.32+8.05Ab 23.66+0.57Aa 34.66+4.04Aa 40.23+£2.64Aa

20—30 18.66+4.16Ca 16.33+1.52Ba 15.67+4.93Ba 17.66+2.51Ba 15.90+4.00Ba 14.73+5.56Ca

30—40 11.65+3.05Da 7.34+1.73Ca 6.34+2.93Ca 11.34+2.50Ca 6.96+1.73Ca 6.33+2.51Da

R BRI P AR A 20 L ARSI e AR 22 ; [A]—B AR T RS 5 B o] — RO [ S J2 189 0.05 7K A7 W 35
Fe5 5 [ — 3 R[R89/ NG FRER R A R TER] — L2 Y 0.05 /KF EAFfE 3 22 7

1.4 SEEE AN 5 KR I

SERBHEAVET B AL S AR ME L S, 1.5m Ak iz <R A H 9 8h 20 HMP155 B MR £ ( Vaisala,
Finland ) X, B RS FH TES2S EIN#E 22X 12 13 ( Campbell Science, Logan, United States) WLl , %%
TR AT MERE H PN 355 7KK (soil water content, SWC) A 5 1~ €S650 254 134 ( Campbell Science,
Logan, United States) 7£ Sem  10cm 20em 30cm F1 40cm BEEEVEAT LM, ZdEic 18] B 30min, i /7T CR3000
BE R A48 (Campbell Science, Logan, United States) ,
1.5 R4 ICS [0 20 E

TP R SRR BT RE A 2 % IR, AR5 I LE- 2000 25 IR 25 18 B2 R Ge X R it gk A7 7K 43
g Bl RS K R 2 2 27X (LGR=-DLT- 100, USA) I 5 & 3D 1 80, 3D Fl 0 B AR T
VSMOW HJ T4 (%o ) T GB35 0.30%0H01 0.10%0 , 71532 208 «

8X = (R, - R,)/R, x 1000% (1)

A, 8X K 8D 5 8" 0 R I R A HIFES AT VSMOW H D 5¢'°0 ¥,
1.6 AEHYA T K IR BT

R [ 437 2R Jo f5 < rCEL A A0y m R PV A K U B TR ) B 8 i 2 o0 IR B MR RSB, i
R W) 2 Tk TR E AL R THR A K PR AWK e i, I i SR 19, o 4 s 22 58 Lh
0.1%0, AT TP IE K HA AR 2R AR AR SR 42— SR AR L — /KR, 8 T J5 B X W T /K IR A7 4
RN S
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TEVTEAE IR Z2 A7 UR A 7K I3 BB | AN [7) - S T B R A5 Y A /K IR A ARG TR AT LR J5 R 3m

8D, = D f.8D,
8"%0, = Y £:3"0 (2)
Xf=1

K, 3D, 5 80, /- M RAE Y A TR & RRA R A ; 8D,5% 80, 73 R A G FEK IR @ HgE A
57 Z AR ARRA RS TEAK IR @ XPAE ) DTERA R4 25 12 (R 3R (A B -4 3 T (0—40em) 432 =
ANETEKIE )2 (0—5cem Fl 5—10cm) F1E] )2 (10—20em) | F 42 (20—30cm,30—40cm) , HWIEUNTF .
(1) BJZ(0—5cm Fl 5—10cm) &b F3EK 53w, SWC R R 2 A B AT Mok, Bl T 0 A+ S8R B AR Ak
¥, (2)HZE (10—20em) HHEK Sy e B A2 SWC IR R A bR E . (3) FJZ (20—30em, 30—
40cm ) 4b 3K 53, SWC FRIAL R EARXT 5], Jo] i H 281k,
1.7 BT R E

W 2422 T R R B b P SR B R EARAVE I E AR (TR IR 1) . TR B i TDP #8%F
DB TDP PREM e A0S 1.3m = BEAL , IFAM 3240 bk S K BH AR S A9 52 R, SR A CR1000-
XT( Campbell Scientific, UT, USA) RAEZHCFHIE , Bl RAEFN Smin, W IRIHE &AL,
AV, - AV} 1231

J, =0.0119 x 3600 x [
AV

(3)

Js
W= foAsl X 24 x 1000 (4)

Kb, WO TR & (kg/d) A, WM A (em®) , FIFHBUG AR L 5.0 6 3007 X 43, 3 5 AR 19 3
MATEERE ST T A TR 5 ¢ A 1 V0 3 28 B8 A RFTRD , Js o W I % (em® em™ h™') AV, AR N
0 I R ET B K HLUHE (m V), AV F5 0 22 B 0% R LR (mV )
1.8 Sitath

f8 41 SPSS 21.0( Armonk ,NY , USA ) {4748 12743 M1 BRI 3R J7 22 43 #r H 38 - 38 R R B2 R0 H 0y %+
B KA R BT A 1EK 43 8D A1 80 {EFEMA , BRLIR 3R 5 25 43 ARG 0 2% 22 Vi I T R ) R T 3 A DA
K& IR (0—5¢m . 5—10em ,10—20em ,.20—30em . 30—40cem ) A F K il 22 5. B R b s b
P R AE R 2

2 ZHREHS

2.1 IR FETR AR [ R (H AR

LT EH PN R T e S AT R S R RS (1R 2) . SRR A 233.9mm, 7 H BRI s, 0 104.3mm,
7 AN [R] ) 44.6% ,6 H R A K, 0 26.9mm , (5 AU R 6 11.5% , 15 AR AL L H7E 3.01—
22.62°C Z[H], H V-3 14.05°C , WIIYIE] 8D ARkt Fil by - 194.34%0——-44.90%0, H INAUE 4 -99.32%o,
880 754k Bl K —26.02%0——4.81%0, B IAUE }—12.82%0, 7 H WM A7 % 5 S i e, 8D 1 880 ¥y
(B350~ 87.37%0 Fll = 11.17%0. 9 7 R W IRl 37 R & 5 2 B2 B A1, 3D 1 8" 0 V- ¥I1E 43 5| hy - 128.20%0 Fl
~17.03%o.
2.2 DMLRIEMRAMRAT FARERR SWC 3K R R AR

NI N PR SWC 5 BT i3 Ja BRAR A 4 (&1 3) o Hrh Wbk 5 725 SWC demi, 4351 8
24.9% (L) F129.1%(B) ,8 H V-3 SWC FAR53 5170 18.7% (L) F115.2% (B) . 257 0 E VAR R W] BR244& 7%
AR 7.9 A FIFIHERK 8 9 H SWC AFEAEZE AN (P>0.05) , Hifth H 43 1] 2422 7% - FAMKFN I HERR SWC S A
B EHEF(P<0.05) . MAM,5—6 A FHEMRA)Z SWC B & m T 24 L5 AR )2 SWC(P<0.05) ,7—9 HH
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Fig.2 The variation characteristic of air temperature, precipitation amount, 3D and 8O of precipitation in the study area
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Fig.3 Characteristics of soil water content changes in larch forest and birch forest
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I T LT RARR (P<0.05) .
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Fig.4 Characteristics of soil water 8D and 3'®O changes in white larch forest and birch forest
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Fig.5 D and 'O distribution characteristics of atmospheric rainfall, soil water, and xylem water in the study area
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Fﬁ;fﬂégiﬁ J Fig.6 Changes in the daily average liquid circulation of Larix

e s linii and Betula platyphylla
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M 2.75kg, PLLTEMAAFNAMERE 6—8 H AT 20 £ K4, Wikt b2 + 5K o A b, H
HILZYE T RATE 6—8 A X N2 5K A FH )2 44.5% 48.1% M1 70.3% , H SF-349 5 F i 73 51l & 2.58ke
2.76kg 1 3.89kg, FIHE 6—8 H X T2 HIKAYFIHIF I HIJ2 49.3% .63.6% F1 74.7% , H V-7 Fl it 53 5l 2
12.69kg  14.77kg Fl 14.19kg, 2= FHERGIR R, FIMELEAS TR A7 % 45 )2 10K (4 R FH ik 5 38 0 1 2% 22 95 s
(P<0.05) . L iRZE S UL N2 V5 HHRAFR FIAEAE AN [R] 5 0 45 S22 K IR 2 ARARL R 7K 43R T AELR) FH 232 Rk
HAFTER & 25

R4 FEAGMNRFIHRI G ZKIRERF BT

Table 4 Utilization characteristics of various water sources by Larix gmelinii and Betula platyphylla in different months

MBIEMH Larix gmelini F1HE Betula platyphylla
A6 R RERAEE  RRE EmRER OO g AR
Month Soil depth/cm The daily of Sap { Utilization The daily S ﬂlzw Uization The daily
llow density/kg ratio/ % utilization/kg density/ke ratio/ % utilization/kg
5 Lz 0—5 3.09+0.54Bb 33.0+1.8Aa 1.02+0.15Ab 10.97+2.29Ca 31.9+2.02Aa 3.50+0.84Aa
5—10 31.7+1.5Aa 0.98+0.14Ab 29.6+2.21Aa 3.24+0.62Aa
L= 10—20 17.7+2.2Ba 0.54+0.08Bb 17.4+1.5Ba 1.90+0.19Ba
T2 20—30 9.0£2.1Ca 0.27+0.04Cb 11.3+1.53Ca 1.24+0.12Ca
30—40 8.6+1.6Ca 0.26+0.03Ch 9.8+1.23Ca 1.07+0.10Ca
6 W= 0—5 5.82+0.94Ah 12.3+1.2Ba 0.71+0.06Bb 25.76£3.29Aa 7.3+1.49Ch 1.88+0.45Ba
5—10 18.6+1.4Ba 1.08+0.09Bb 19.2+0.95Ba 4.94+0.94Ba
LU= 10—20 24.6+0.8Aa 1.43+0.17Ab 24.2+1.90Aa 6.23+1.19Aa
Tz 20—30 22.4+1.5Aa 1.30+0.10Ab 21.1+1.45Aa 5.43+1.04Aa
30—40 22.1+1.4Ab 1.28+0.11Ab 28.2+2.5Aa 7.26+2.89Ba
7 L2 0—5 5.75£1.35Ab 11.9+3.0Ca 0.68+0.06Ch 23.23£3.45Aa 6.9+0.82Ch 1.60+0.38Ca
5—10 19.1+2.6Ba 1.09+0.10Bb 6.7+1.10Ch 1.55+0.27Ca
Pz 10—20 20.9+2.3Ba 1.20+0.10Bb 22.8+2.05Ba 5.29+1.60Ba
T2 20—30 23.4£2.1Ab 1.34+0.12Ab 31.3+2.12Aa 7.27+1.83Aa
30—40 24.7£1.9Ab 1.42+0.12Ab 32.3+0.96Aa 7.50+1.85Aa
8 L2 0—5 5.53+1.63Ah 3.1+0.4Ca 0.17+0.02Ch 19.00+3.83Ba 4.8+1.4Da 0.91+0.08Da
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SLTIEMHR Larix gmelinii FIHE Betuda platyphylla
At R pompEE  AmE meme TR g A
Month Soil depth/em The daily (?f Sap f Utili.zatiun ff?le ldaily Sap ﬂ]éw Utilfzation The flaily
llow density/kg ratio/ % utilization/kg density/ke ratio/ % utilization/kg
5—10 3.6+0.8Ch 0.20+0.02Ch 8.2+1.73Ca 1.55+0.13Ca
2 10—20 23.0+2.4Ba 1.27+0.11Bb 12.3+1.21Bb 2.33+0.90Ba
T2 20—30 29.1£2.1Bb 1.61+0.14Bb 35.9+1.95Aa 6.82+1.60Aa
30—40 41.2+3.5Aa 2.28+0.20Ah 38.8+2.11Aa 7.37+1.65Aa
9 L2 0—5 1.80+0.60Ch 31.8+3.8Ab 0.57+0.12Ah 4.18+0.75Da 43.2+3.10Aa 1.80+0.25Aa
5—10 29.5+3.3Aa 0.53+0.11Ah 22.8+2.41Ab 0.95+0.13Aa
iz 10—20 15.6+1.2Ba 0.28+0.06Bb 13.9+1.82Ba 0.58+0.08Ba
T2 20—30 12.3+0.4Ba 0.22+0.05Bb 11.3+2.30Ba 0.47+0.07Ba
30—40 11.0+0.2Ba 0.19+0.04Bb 8.7+1.85Ba 0.36+0.05Ba

TP F R AR 2  F— 5 AR K S 3R Al — RO ] 12 0 0.05 KA 7R 35 2 5 W — 51 R TR /NG B R AR [ R e [ — 1 2
19 0.05 KV LR EES

3 it

3.1 FERTE 2 AR T ARRAE

FRMAES RGO BRI T B N A R4 38 41 A Ak 2 H K i ( R HEOK AR SRR K
2 R R A A B Y IEARESE R LMWL(8D =6.708'*0-14.09) AR FEIE /N T GMWL(3D =
8.178"°0+10.56) , VL BHIK VR AE I K AR TR A 3 R v, A2 B 28 & 152 ), AEAEAS [V RR BE 1 01 . A SR WA e T
[Fil {37 2% 2 AR A 5 0 52 30 B R R i A L (RIS 1 A AR A R I R 8D 5 R S IE AR 5G (8D =2.94T-
137.68,R*=0.28 , T NI ) , 5 A C (8D =-0.19P-96.81 ,R*=0.04 , P JF&F ) , X 5 /T A RIS
AR S — B UL, AR B i R v 22 B3 R KA S B R, R R P 8D A 8O {EAE IR AR A
Oy a4 ML R, 20 I RN 24 i /K R B R MR, [ i A T 003 D AN 8™ O (B 4R T KM (HAEAR
WFoEr s AR 9 A KR AR, MFERT 8D F1 850 MK T 6—8 H 4y, X BEBIWF5E X W T W43 % 20 %,
TEAE U S A TR BE R0, . L 26 7R 6 5t A RN )0 38 240 4l P th 2 B0 1 AR DL A 253
3.2 SWC Al 3K e e [F 28 4 iU AR AR

F KA ZE A AL B AZ AR ANA R T R 3 0 S KRR R R R A O 1
AWFFEH 5 AR R ZE W POk SWC I i 2 X o B35 ml Ak, () B A 90 O 4 W 2 P i 7K o 35 A0 i DL AL
6—8 J A it A A ZEE B 1, il o ek P T v - MR 2K ki B 4 K [ B 28 I A 75 7K 43 34, =2 38 swic
FFUR T, UEAh,8 H SWC FEE A A K A RARMA, X 7T RE R 8 H FEMIAMA 3 /0, Al 4 5828 K fi b sk Fl
FEIY, 9 AR AA K A AR AT BE KR 72, [5) BH I 3 AAI, t 3E 2K T 5 3 R 2% i A FH ek 55 , Sl
SWC H G T+, A R B K M P SWC 2 3Bk T a3 As 1k, H3K o 3 5 o0 A A8k 52
FIRE T A TB IR 22 5045 55 R 3R A 2 I I A7 e B 23 S b AR SR R B, A6 K ZE W e bt + 18 SWC Bt
SRR BE AN A, X AR R E A AR T R R SWC AR R, X Ak
MR R T B A LA — (36 4) . [ PR b2 SWC X F FR Al w157 L b R J2 8 B AURK X2 R R e
FER AB R T, L2 B T BB T KRR, ABE T T ZR7KREAEXR/N, B 2 RS RAH
W, Z LR T EERIZ ) AR (045 2 SWC FE7E 22 5%, 2 T AR K Z A TR) Bk 300 19 Ak
TRUHI A B RN - 38R Y 22 5 (3R 2) 2 R R A 2A A B R FEAS A 30

3K 43 v g TR0 2R 4 A o B A R N P ()7 2 2 AR - 2R e RS MR 7 AR S [ R B A A Y AR E
FEPPAS AR 12 3K R 2 R B R T rh R 2 b R 2 K R 2 AR, PR HD 1 K
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8D 1 8" O (H 34 B+ HE TR I (1 38 I T 3 BT/ 1> 3% 5 Chen %502 7R 8 - 3 SRR BT 45 AR, 2+ 12
LA AR I AR AN | B2 R RSBS00 W 8, AT B SR 1 MG 0 2R RN K R
SIBWIRE  S R AN A AR XN, B LS EIRAR L, HRRTR = K [0 23R 4 o iR R R N HL 5 B2 W
FEARR S, 2L ZETEHAAAR 9 A 30K 70 i [R) 0 3R AR 35 A T Al A 63, i A MEAR 7 2 2R T At A
1o IX AT AE R T A [8) 3 053 Wi 7 o [ 57 2% 4L M 1 bty 39 2% O sk B AR ] 1 80 - 3K G [ (67 38 LU FEAS
G 3 o AR EEANTR] [ BFTE A B, B 7 H FIHERR 38K 2319 8D 1 8" 0 (5 24 LV AR MR 22 52 AN i35
A A 43 FLMERR 8D A1 80 (B4 035 o T 24P AR, X BERARR 7 F ek T ek R 1 P AR ) 2 A2 A, G
At 473 2% 22 P R PR 1 K [l 2R ) U E B T AR, FMIERK K SRR o T 24 22 v AR AR K
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X SR AE SR Loik %05 B9 45 18 AH— B,
3.3 DLLTEHRA A REAR I F FHAS AL RAE

BiF 5 Fe WIAEP 1) 7K A3 R DX AR A8 Al 2 B 32 4 TR R e LA AR AR AR R SWC (2R >, TR AR
FORAWIOK I B 32 507 2 — AR R B A FIUR 28 A e 2 B4 5 W R ) OSOK o B TR B FR
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