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(1. gAML R R Rl SHEAREBE KU 4100042, PEBCARHCFHBE R FAESHIFTT A2 860000
3. HEMIRERRRS%R&EHA, Jba 100714)

FZ FI| I 2006 — 2007 453 P4 KA B B BHA IR IG K A2 (Picea likiangensis var. linzhiensis ) MRARIMNGEK 282K FIR T 255
TENLRINEE , AR AR AR TR K A BECARFE BEA TGS o 45 SRR B . P SR8 (R0 B 4R R /K 24 716. dmm, A P7E 4
—9 Ay, i 2ERETEE 86.95% . EMREZLMAEKTT (4 —10 A4) , MREHE &4 338. 6mm, 5 [ RSN REK & B
51. 60% ; bR ZFZ K 316. 3mm, (5 RIHABRSMEAK B 48. 21% s B T2 R B 1mm, 2,5 0.19% . WA FEK(T,) KT
ZEW(S,) MR & (1,) RMEHEE R (PL,) SHONEKE (p) Z BB KRR 35K : T, =0.8622 p —3.5229, r=0.9964; S, =
0. 0004 p"*%  r=0.9458; 1,=1.2222 p" %" r=0.874; PI, =253.6 p U r=0.9732, HE ST EMEREK K 4B
HiZFRMRE R I SRR R IR W E AR VAR R, BB MR K IR AR K LS TR IEEEEMEM.
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Canopy interception and throughfall in a primary Picea likiangensis var.

linzhiensis forest of Tibet
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1 Faculty of Life Science and Technology, Central South Forestry University, Changsha 410004, China

2 Institute of Plateau Ecology, Tibet Agricultural and Animal Husbandry College, Linzhi 860000, China
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Abstract; Rainfall partitioning in forest canopy plays an important role in hydrological cycles. Because the process that
rainfall is partitioned by canopy into interception, throughfall and stemflow affects the volume and routine of rainfall that
reaches the ground surface, the surface runoff causing soil erosion, and soil water supply for plant growth are altered.
Although extensive researches have been conducted to examine the canopy interception, throughfall and stemflow in forest
ecosystems across China, lacking of the information of rainfall partitioning in the forests in Tibet impedes our understanding
their hydrologic ecosystem service in this region. We measured the precipitation, canopy interception, throughfall and
stemflow in a primary Picea likiangensis var. linzhiensis forest in Nanyigou of Tibet during a period from October 2006 to
September 2007. Total 105 time rain events were observed within the study period. The annual precipitation was 716. 4
mm, of which 86. 95% occurred during the period from April to September. During the growing season throughfall
amounted about 316. 3mm that accounted for 48.21% of the precipitation occurring in the rainy season. No throughfall was
found when rainfall was lower than 3.5 mm, but beyond this range of the rainfall intensity throughfall increased linearly with
rainfall amount. Throughfall percentage was lower compared to the data observed in both China forests and temperate and
boreal forest in world. Canopy interception was estimated to be 338. 6 mm that was 51.60% of the annual precipitation.
Canopy interception showed a curvilinear increase tendency with increase in rainfall when rainfall was within 10 mm per
time, and then tended to be asymptotic relationship with rainfall. Canopy interception percentage was higher than the data

reported in China. The low throughfall percentage and high canopy interception percentage in the primary P. likiangensis

EETHE : A 5 LB AE S R 58 KB SMRE2 I 5T (2006—2010) 5 B 8 +— 1" Bl S #E %% B3 H (2006 BADO3 A0702 )
1% H #:2010-03-05 ; 1T H$A:2010-04-16
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var. linzhiensis forest were closely related to the complexity of forest structure, older stand age (210 years) and high stem
basal area (126.7m’/hm’), as well as the characteristics of lower rainfall intensity in the research region. The amount of
stemflow was estimated to be about 1mm. Stemflow exponentially increased with rainfall. The low amount of stemflow could
be attributed to the high stem roughness and bark thickness, in addition to canopy structure. The relationship between
throughfall (T,), stemflow (S,), canopy interception (/,), canopy interception percentage (PI ) and precipitation (p)
could be expressed as following formula, respectively: T, =0. 8622 p —3.5229, r =0.9964; S, =0. 0004 p =
0.9458; I, =1.2222 p*&, r=0.874; PI, =253.6 p %™, r=0.9732. The improve Horton model was also used to
simulate the canopy interception. The two parameters in Horton model were calculated to be I, =4.800 and « = 0.091,
r=0.9400. The high I value indicated that the forest canopy in this study had a high capacity of rainfall interception. The
Horton model showed a good fitness for predicting canopy interception and could provide an insight into the canopy
interception mechanism. Our results suggest that primary P. likiangensis var. linzhiensis forests have a great potential in the

functions of water conservation and soil erosion control in this region.

Key Words: Picea likiangensis var. linzhiensis; primary forest; precipitation; throughfall; stemflow; canopy interception

Tibet Plateau

FMEETEE KT IRRESREK X FEELIRZ —, EWETRGK 35T R KR
. KB EMBIMERE , B IR S B KR T2 3 AN Hrp AR R — e
7K, ZE KA T 25 oK sh b bkt R RE R TR Wi AR T 7= 2k i 1 R B AR R A
WH, Hi, PR AR AE S RENER B IEXRA THRZBHRESRENK CAESH I RAFES
B,

FRTEER B Z MK BHE MRS AR RS R Z NS, WEREE S KEFEESE" RE
BRI R BRI B, 4 — R PEFE KN T 0. Smm B, A E BEER S MK E, B EN
3. 9mm, WJ5 SR EERRPOCR " o RER RIS AT RS B B8N A R, iR Jb Rk A
REGPRTERR G R A 22. 7% BERAAK 16. 1% 4k 22. 8% 1) 5 /NS 2204 JRIRLTMAMRTE 20% —30% Z ] AR 3%
WIZHAK 26. 1% 1), IS4 LA 14. 40% —27. 2% ', Wi 2 RIAZ Kbk 25. 8% ), 48 2 2k 35 1L B i K
18.54% ") MR PV LT AK 14.119% ") FEXURGARAFZTAR 21. 1% 1, SR FE KR SHER BB
IR, (Ll i T B 386 T LR3I , FF SE AR A5 A A TR R 405 B il ) o A 25970 o /K LAY
ELAIAR /N e T o R T 588 B 386 KT8 1, S5 MRS W R AE AR S 1 A B Bk BE 1 S R R A
Ko W I ARG KRR 5 AR SeA8 B2t HE AN T 0 5 L0 Rk A= , 7 76 N bk
BT R I ARE K T A AR

PEIR B T AR A B B, KIS R RE T 22 RN AS e A EZ/ER, HFHMWE 35 2 /MM
SrHNEAE 31 M4 (T X)) B5 24 LRSS 5 A, BERESIE 1 0, R EFE 268. 33m’/hm’ , J& 2 [
Fr2 PERRARAKIG 48% NEEHHA  METE 5 SRKI 61% . FImE MM LB SA2)8 (Picea) 12
J& (Abies) FIRAZIR ( Tsuga) WIRSFNEE AR, )2 20 A 7E 5 Do hr M LU Bk & 7 ol o L Bk A B e B L ok 140 08 9 7.
w LA . Hod, 2R P WG WYL 242 ( Picea likiangensis) W5 )1 V6 5 A% ( Picea balfouriana) Hk
2 =2 (Picea likiangensis var. linzhiensis) 8 %: 2 2 ( Picea likiangensis var. hirtella ) J; V65 Sh FE 1L b X 45 A
K =42 ( Picea smithiana) JhZ iFy 4% ( Picea brachytyla var. complanata) %%, MZ =k EFE S HERE .
MR KA BIE AR VLR (T R AR LA SR FLAF X, X b X = 3ifi (1 B 7K FIR AR B S R FARR A K
FARE AR, AR FOHDIL A 2 T B AR AT 3K 2m, B 80m, AT AERERHMAZ RS . SHKH
WZ B IZAREE A T B JA L Fp 0 S L S i Ll b, ZE R SR /KU DR F K 1 DA R e A K 5 56 07 T
HEAEEE L B2, HENESZ AR K SO F2 75 T BIBFFE 80808 , F1 A3 2006—2007 4 7 £ W I %5
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&, X HRE D AZMMGE R B AFE AT ST, At — 2P A S R Gk S R AR BERL 2 AK3RE
1 HREER

AT ALE VG MR 2 3 X R AR EL B 1A (29°09'N,94°01'E ) 347, Hifg 4k 3 050 m, iZ X J& T~ L 24 i) WP 1= 1L
TR IRE 2= XA fE, 45 F R 8. 2°C , B A (1 AH) FIRIR - 13.98C, & & A (7 Af) FHRIR
19. 23°C , £Ef&/K B 675mm,85% FIT /K EHHE 6—9 Ay, TLiFEH N 170d,

W RIS R L AR R IIRB A, SN ST, AR BN 0.7, 85 B 207 #k/hm® , HoAp 175
BRME A2, FHIHI4% 88. 3em , SEHMTH 39. 6m, IR W EIFR 126. 7Tm?/hm”  SEHJ4EHS 210a, FAZEA 4L
¥A(Pinus armandii) 13 ¥ . 2R KB 2 (Abies georgei var. smithii)19 £k, AT 135 0 1L HuAZE AR NTEHE .

HEARZHE 30% , BIE LA (Lonicera inconspicua) M A& (L. setifera) \FBM B T 7 ( Leptodermis nig-
ricans) /K2 ( Litsea pungens) . KAEE 4} ( Paeonia ludlowii) %, HASZ 35 E Jy 45% , A @k ( Dryopteris
sp. ) EEREZY (Smilacina purpurea) & 5 ( Cacalia pentaloba) 7% =% ( Oryzopsis tibetica) \)1| PG T HB Y ( Sene-
cio solidagineus) %, BEEZ WL KK, BIE 75% , F B K 5 22 8E (Actinothuidium hookeri) . 223 i FE #E ( Di-
cranum majus) \H BEE(D. scoparium) ¥ EE ( Ectropothecium sp. ) 3£ W K IKEE( Hypnum plumaeforme) %,

2 HARFAE
2.1 MREMREAK (ZFZ K FIR T 2500 B 8

AR BRI E  FEFE B MRS 20m (925 9 Hh % B A% 20em MR 5 4>, 8 H 20:00 I, 1E 8 24K
MONET R, R, &8 33 TER 2 1, T RER SR,

MNZEFEKE  EFEHAE 4 1> 200cm x 20em x 15em FEELEEKAE , BEHL 1 THRZ = A2 R MK
o O KA E R R B ISR R, S0 KA RERT TR R , 5 LA 4 DMK T & 8UE N
MNZEKE

WTZERNE  RIBERRFEIRE KD, ERER N ERE S tha iz, R E R EEm T, Kt 0
A FSERHRISCER , LA 5 B -2 T 2R B AR BRI T 2R 2, AR 2RI B AR LAAR A4 B , BV bR it
TZEuE,

TEWZE MRS ZK B PR 28K R T & A 25 A b, R DK B Pt EmREsE &, L (KERE &)

=p(MIMEIK) - T,(BRAZZEK) - S(WTZEWRE) ,MEEE Z TR 2 SARINEKBIE 7 .
2.2 MREAR R

e A B AR T TR AR MR AR B PR R AR R B E B T B, W 2R A
T AT P AR ot R P & ERT, B R Gash AEFEY) Rutter A7 Al Tank BRI
FEARZAE R, Horton AR ") Je ik o AR 48 48 B3 WL T AR R4 B B2 0+ o W AR B AR R T 28 % B3
HIR AR E , B s iR T MGE AR DL S50 2, Se R T et A vh S50 3 R SOR BIRA SR T B 7E SEBR
P KRR RSB PRESEEIRSE, BART ZHM AR, MBS S RER R L
B, %} Horton BRI AT T AER AL, 3R 1 T3E & TR E R [RIAR S 1 1 T 78K B8 A A

IC=I;[1—exp( —IL*)]+aP (1)

cm

K LR KB &, P KRR R, L, UMERZ R L RKZEERR R ER KSR, o
HREKFE LR, JGTH 2 MSHTES SRR RS HE 15 E],
2.3 BAEMGITHaT

IEAD , IEXF B K T 2500 AR B B A AR 3 S5 RSP K Z 1] B 56 JR #EAT 815 204, iR 98 AH 26
RBU R/ E BRI, BUEHAMTTE IMP G0tk a4 52 o
3 ZRE5H
3.1 MRINEEKEZETT AL

M 2006 4E 10 H 3| 2007 4£ 9 H , 3L 105 WFEK , BEKE 716. 4mm, 2 ¥ 4EF L FE K & (675mm) [
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1.06 1o 4 BEFH94 3. 5d MK 1 Ik, FHRREEK 6. 82mm, HEEK T 0 EAY, A BT WHEZ
Gro WK EZEHTE4—9 Ay, i By Z, K 8y 622. 9mm, 5 24EFK B ) 86.95% , #3572 6.7
Ay ,3% 2 A A BIFK & 5 2 4F 1 40.56% , A 10 A By EIB4E 3 A4 T2, oK &l 93. Smm, {5 24
IKEH13.05% (£ 1),

F1 BEEEFRDERBWZEZERARIMEKR A SR (2006-10—2007-09)
Table 1  Monthly variations of precipitation outside the P. likiangensis var. linzhiensis forest during period from October 2006 to
September 2007

A4y Month
i H Item FZ& Dry season TjZ= Wet season
10 11 12 1 2 3 4 5 6 7 8 9
[# 7K & Precipitation /mm 32.9 14.2 4.2 11.9 8.9 21.4 56.2 83.6 130.9 159.7 78.2 114.3
15§ 4@4F Percentage /% 4.59 1.98  0.59 1.66 1.24 2.99 7.8 11.67  18.27 22.29 10.92 15.95

3.2 MRAFEKREE

TERIRMZE AR, N 11 A B4R 3 Ay pRONEE K BARXT B (R 1) , B RER 7R LIS B
B, MELUE RN EK . HL, EZIFETZ(4—10 A %) BN EKRHE
3.2.1 ZEIKE A AR RS PRAMEE K B K R

M2 RRTUE R E B AR EK A 316. 3mm, (SARSMEREK R 48. 21% , ARINEK S HR P
Bk H 224709 48. Smm, o 7 AR 22 Hm , 52 67. Tmm, KR 9 H fy, 2Z{H 9 65. 6mm, & A [EK
MFER(FEKGHIKEI L) 25708, BK&RZH 7T Ah, FERGWERR 57.93% , 3 HFEKEKK 6
7 A FEK G 2 B EKE 51.41%

x2 BEREHRHZEZCHRFEKNASGITER
Table 2 Variations in month throughfall in the P. likiangensis var. linzhiensis forest
H 4 Month

i H Item 411 Total
4 5 6 7 8 9 10

MRANE K Precipitation /mm 56.2 83.6 130.9 159.7 78.2 114.3 32.9 655.8

2% 7K Throughfall /mm 23.0 40.9 70.6 92.0 32.4 48.7 9.7 316.3

FRRERSERIL 40.93  48.92  53.93  57.61  41.43  42.61  29.48 48.21

Percentage of month precipitation /%

FRK L REFEAKI L 7.27 12.93 22.32 29.09 10.24 15.40 3.07 100

Percentage of annual precipitation /%

TENLI ) 105 YRFEK b, Horp 34 YORT=AMRN B IK R T B 71 IREEKIE R AR K 5 58k 5
ZE(E 1), B 1 AT B EAAE I B AR SC R, B SHZE K B B ARONGEK 3 s ok, 2k R
KNy =0.8622 & - 3.5229 (FHKFELr=0.9964,P <0.01) , 3 y REFFEKE,« WHINFEKE. NIxK
ZAAH, HMSNFEK RN T 4. 0mm B, ARYETE bk 9 52K , 22 PSR LI — 20
3.2.2 WTZERAH R EHE & SHROMNEK R E R

M3 HELUE H, FIEHRZ Z MR T 2R BR D, 24F 8808 Imm, ERER AN ZEZEKUFE
B TR 3, B A T BRI EGR 2IW T B, T4 KR PR R T , By Bt .
[ , K AL AR HUABE R R, A B i 3 JEE ML , 43 5 WK 4, BB XETR JAs T 2590

7E 105 FEAK P, P T 2R 43 WK ENTSMONEK B2 RS RE (B 2) o AE 2 AT LAE 34T
25V B AR SN K B BB IS K, A A BT R R BT BRBOR R 1y = 0. 0004 2 (A2 HR B r =0. 9458,
P <0.01) 3K y I TZEW, 0 MOMGKE . xR RARY, ST BB/NN T 22008 218, HFEW >
10mm TR PRSI, ZBR BT A ZE A TR, B S8R, B IR oK BE 158 , T KB A fE
AL S s
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25
0.05 - o
g 2 y=0.8622x - 3.5229 3= 0.00045145%6
= g 0.04 | 2 =0.8945 <o
£ £
5 5
=
E 15 2 0.03
= 5
e &
% 10 2 0.02
i #
& -
0.01
-
0 1 |
0 ; ' 0 5 10 15 20 25 30
0 5 10 15 20 25 30 FRAPREE K B Precipitation/mm

MAMREIK B Precipitation/mm

B2 ARESAZEZCHRPRTERESHIMNEKEXRE

Bl ABRRAHRZEZEHRFEKRESHIMNEKEXRE
Fig. 2 The relationship between stemflow and precipitation in

Fig. 1 The relationship between throughfall and precipitation in

the P. likiangensis var. linzhiensis forest
the P. likiangensis var. linzhiensis forest 8

®3 ERFERWHZEZERRTERMAZITER

Table 3 Variations in month stemflow in the P. likiangensis var. linzhiensis forest

A4} Month
T H Ttem £t Total
4 5 6 7 8 9 10
FRAME K Precipitation/mm 56.2 83.6 130.9 159.7 78.2 114.3 32.9 655.8
HTZX% Stemflow/mm 0.0 0.2 0.2 0.3 0.1 0.1 0.0 1.0

N THETH TR B SWESCR 55 3 A REIERRA, i T2 E SR KR W& JEE
WERERE T RAMKR(FK4) o NFKATTLE WA, BFREOK, 4 BB , Ik 18] I ok 7 ik
BT ZERBWRR D, 03 SHARKTZRESHE 1 52 SHARKT7.50 40551 £%, FEFEH
J2& 3 SAEARPE BN BB Y B R BEBOH SW T Je A1 22 /0T 90° A I TR A B FR) R 20 FeE T
T T B T25 0. WRFERIIREE AR A3 0, A8 38 K, M kL, 44 5 B BE 3 A, B 289
B/, BV T 2500 8 SR MR W B R 2 RSG5 I SR AR B .

F4 BERRERZZEHRPHTERSHEXRR

Table 4 Influence of tree size on stemflow in the P. likiangensis var. linzhiensis forest

52 i/’ BetJesas ()

4%/ cm

B X t/m e 2 B2/
Tree No. tameter at Height Canopy Bark thickness ngle between Stemflow
breast height width branch and stem
1 92.9 48.0 69.2 1.89 =90 0.27
2 4.1 41.0 26.4 0.96 =90 0.37
23.4 18.0 50.2 0.45 <90 2.03
3.3 MOEERERHE

3.3.1 #ERBEMAZL

M5 FRTLVE N, PR AR Z AT SR B & RSN K 51. 6% , 53R 1 45 bRt % FE W 1
S BORBLAREL DS M = M AR B R K HN TR KB 2R K AR % 58.27% , R T
WA EERFHAE , A& S b S 2 /N R TR R o AL i Z RIME R B R & R A4 AHf 10 A
BB  PROMRE K g 56. 2mm 1 32. 9mm , ER B F A, 43 F K 59. 0% 1 73.5% , Wi K& Ay Mod #R &
AR, SR TE 42% —59. 0% Z [a]
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®5 BERFEBRHZZUHRTEHBEAZITER

Table 5 Variations in month canopy interception in the P. likiangensis var. linzhiensis forest

Wi H Item A b Month 41} Total
4 5 6 7 8 9 10

MM K Bk Precipitation /mm 56.2 8.6 130.9  159.7  78.2 1143  32.9 655.8

M4 B & Canopy interception /mm 33.2 42.5 60. 1 67.4 45.7 65.5 24.2 338.6

ML B 2R Canopy interception rate/% 59.1 50.9 45.9 4.2 58.4 57.3 73.5 51.6

3.3.2 WiEEE SHINEKRIRR
XTI A 105 37K T AR 47 [BE 434, AT LAE AR 4K B & S5 ARAPRE K B 2Z 18] 2 IE A G, B AR e AR
B R BEE AN K BTG K (B 3) , A BIF X R BRI R 1y = 1. 22224 (MK R Hr =
0.9350,P <0.01) ,3XH y IRERE &« RIMEKE . MR R UL, ZEFE KB IR BK BB/, 48 K40k
SRR B AR B |, (ELRBRSEK B AR S I , 4R B8 B 3 K RSB W/ , B 5 3 I 218 s A R i, 34 2]
AR, B i KB & .
3.3.3 HWEBE R SMINEKIIRR
MR R Z K BARBEABELT , BEARINGE K B FREK 52 B B934 g K Wi fe @ 2 F:eK &
IREFIRIEBL T , BEREE K B AR K 5 BE R 0 2 080N a3, 1 B AR AR B 3 SRS RE T B L L, B AR SRR
TKE R RAMGTERRE TN (B 4) o FEARKE BT, MOEER B8 2R Bl R K & 38 b SR> e =K &5, B
RF/NEE ., FIEMRE SRR ERE R ESHINEKEZ B RLR Ny =253. 65 " (MK RH r=
0.9732,P <0.01) ,xXHh y HARTEEER 2, x MRIMEK E
T e s 100

A BRI
— TR )

(=
I

0
I

M5 2 & Canopy interception/mm
et % B 3 Interception rate/%
~
(=}
T

= 1222250631
2 = 0.8742 20
0 | | | 1 | 0 | | | | | |
0 5 10 15 20 25 30 0 5 10 15 20 25 30
HARAPREIK B Precipitation/mm MR IK B Precipitation/mm

B3 ERERAZEREHRPHREEBESHIMNEKENXRE 4 BEEHERHESERREEBESHIINEKXEE
Fig. 3 Relationship between canopy interception and Fig. 4 Relationship between canopy interception percentage and
precipitation in the P. likiangensis forest precipitation in the P. likiangensis forest

3.4 HEREE

LUARSEAR B BE BT (1) S LI B 767 JE SR ML 5 8+ 17, = 4. 800,00 = 0. 091 (I F MK r =
0.9400,P <0.01) . FEHIEIAME ZASPREY 12, (TS , oA Wbk A MRk 2 e A . — HIA N, I,
BRSSP SR A O SO (U L M AR A (S0, BRI B N AP | ks =
TR MR KB B /I BB T, T T R o MK IR % , 3 TR T B ARG O B
e, TG LKy 0. 031—0. 047 , JiA KR HTHBIX 0. 063—0. 093 , I L T 54X 0. 17—0. 20, b2 Z A4Sk
437 0. 001 , 55 7 20 HBIR b T8 050 K B B

IAEEL 3 ATt P GRS 25 5 L G640 0 7 R A 0L 4 ORI , 3 4 91 3 ) Hlorton A0
RSB ST B2, AR 26 [k LA B AR B 7 DR 9 L BT, 000 B R
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426. 83mm , BER T 45 5 A 406. 25mm , S2I V- K4 B R g 52. 02% , FEEITIM 4947 49. 51% , BiZ AR
i,
4 sig5itie

(1) PR EIAMZ Tk 4—10 A5k J 316. 3mm , 5 FIHAFKSMEROK B 10 48.21% AR TFHREE
EARPREEBIK i RSN K E AT Rl (59. 9% —83. 4% ) ), oA Ttk 5538 47 A db 7 BR bR B 22 1B 7K B o ELA9
(62.3%—70.6% )", Barbier %" SR FIAL 7 BRARRZ N 5 B 7K 9 B T2 A, & AR B B8 KR T 1
K AR T & Ak, 7 B B PR B SR AR IR I T, 53 /K Bt R AR, R TR SR b 43 0 25 B 7 7R
W, ME AR TBKIR, SZEERARH G AR AR E RS K (210a) | 55 W7 1 AR 5 (126, 7m’/hm’ )
5, LR A AR I 5 T T AU T Weed 451°°) 0 Barbier 257 fOVEH . B MG, ABFSE R X% WHFS I
—AFNFE o [RIE, BB IK IR MR SN K AT B R 7 B2 5 AR bR P 28 7K 5 AR AN K 22 ) S 4 1 6
R, 55K B K B T i, (EARSNRE K B /N T 4. Omm B, ARXETR SRR A 257K

(2) B4 SR T 2L B B AU Tmm, 4 5 4EREK BB 1 0. 14% , AR FLLAA I 5. 65% ), ibs 1
8.41% ™ [ HFWG I 0.49% O AR IR AL ZRARHTE R (2.2%—6.3% ) 7 . WTZR BN SH
P SRR AL 55, EESZW THRE B B ™ o MR S AR, I 0 B2 ), 36 RO RN, 327
TR T RMKEEES PR RHTE SN, WK, KRS ERE T, A5 AN TER ., 22k
B T 22 S MO K 2 T B TR L 2R, MK BRI A RE P e W T 280, 76 T 2 T Ak IR BE
BAR, W TZRBRED,

(3) HZ BT EMTZEE & H 338. 6mm, HHRANGEK BB 51.6% , L RE FEHEMESRER
SRR B R (MEAE 11.40% —34.34% ) Y 8 FARE LB 18 S A2 (35.28% ) M) )1 P B T2 725 L B
bR (48% ) 1) ST LGS FRHBR(47% ) ) R T ME T REARBIPRME S . HRE S ERRAREREE
ShkGNK B 2 1] g TR EE R, AR AR B 2RI S BR B R o I Horton BCHEASE7E) A % vt b A 100 75
FARZ TR K R BB R o (BRI 78005 SRR TS5 10 1 2 2ok, T BB B2k R 18
TEEKBERITEREN A SR E, TELRERLERES, B TAEEWRERNE, EEERA LI EER
BAE RO STRHIK , X — IR e R A bkeh 2 B, DR AR RS 5 — 2B TSR

B e, 2 A N PR R RS 2 —, B TR T RIFHFIAMORTS , AR BETE 45
TS 2  FRAMBIH RS AR IR I T TR, BRI BB K /N, MO AR B B AR K, 7E I SR K R Rk + 45
FHEREEEEMIEM.
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