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B E REFARFTRRRAARNZEAEAE BMALBEEARARSEFTAEK
F, AXAABIH-AHEEE, A FEKZFREGEZAREBRBERALFZEN
BRFUXAATTAR ERXA.FL£KFHEEZHRIA CO, v N,0 thiR CH, B
Lo AP £KFCO,BEFHMEA 8.33 mg - m™ + h™', ERHHEE H 280.01
g -m?;CHAEFHMEH-11.35 pg - m™ - h™ , EHRUHEEH 124.74 mg - m”;N,0 &
EFHEHNS 02 pg-m™ - h™ AR HEE N 39.51 mg - m™, I 4Kk F CO, CH,An
N,O R R B E SR 52 F M 13.33% 53.47% #01 62.67% . H & #(2012 £4 f)CH,
ERERBEERAN, R EFEKFNA.5% ;1 CO,mN,0 ERAMBER A, 207 Ek £
KEW25.8%#120.8%, FEKFCO,BEEEEBE(RBS 10 em £IEBEFE) A5 em
TREFAFAZEFEMRRA, MCHANOBEERES cm L R BEHFELFEMX,
FRER,EAFUH CHLEAFRIURBAEEFLEKFEFEF R ER D, EEL£KZF CH,
FMNOERHREN S FRARUREN 2 UL ERZAGREFRBAEFAF LA
AL,
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Non-growth season’ s greenhouse gases emission and its yearly contribution from alpine
meadow on Tibetan Plateau of China. WANG Guang-shuai'”, YANG Xiao-xia'?, REN
Fei'?, ZHANG Zhen-hua', HE Jin-sheng'** (' The Key Laboratory of Adaptation and Evolution
of Plateau Biota, Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining
810008, China; * University of Chinese Academy of Sciences, Beijing 10049, China). Chinese
Journal of Ecology, 2013, 32(8) ;: 1994-2001.

Abstract; Alpine meadow is widely distributed on the Tibetan Plateau. The studies on the green-
house gases ( GHGs) flux in the alpine meadow are mostly carried out during growing season, but
scarcely quantified during non-growing season. By using static chamber technique and gas chro-
matography, this paper studied the characteristics of CO,, CH,, and N, O fluxes in this alpine
meadow during non-growing season. The mean fluxes of CO,, CH,, and N, O were 89. 33
mg-m” +h", -11.35 ug - m> - h™", and 8.02 pg - m™ - h™', and the cumulative fluxes
were 280.01 g+ m™, —124.74 mg - m™>, and 39.51 mg - m™, respectively. Therefore, this
alpine meadow was performed as the sources of CO, and N, O and the sink of CH, during non-
growing season. The cumulative CH,, CO, and N, O fluxes during non-growing season contributed
13.33% , 53.47% and 62. 67% of the total in a whole year. During freeze-thawing period
(April, 2012), cumulative CH, flux was smaller, only contributing 4. 5% of the total during
non-growing season, whereas the cumulative CO, and N, O fluxes were larger, contributing
25.8% and 20. 8% , respectively. The CO, flux during non-growing season had significant posi-
tive correlations with air temperature, soil temperature at the depths of 5 ¢cm and 10 em, and soil
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moisture at depth 5 cm. Our results showed that though the cumulative CH, flux during freeze-

thawing period only occupied a smaller part of that during non-growing season, the cumulative

CH, and N, O fluxes during non-growing season contributed more than 50% of the total in a whole
year, which should not be neglected in the estimation of the GHGs fluxes and their global war-
ming potential in the alpine meadow on the Tibetan Plateau.

Key words: Tibetan Plateau; alpine meadow; greenhouse gases flux; non-growing season; tha-

wing period.

BRESMAE(EZEEHE CO, .CH M N,0) Hi S
B REREARASAL R E XTI AR R A A K H
e B PR PR AR , 2 E BRAT 20 N 3R PR 3R BE [a]
BB (Steffen et al. ,1998) . H:yk BF A3 X 55 1R 2
BN B B SRR IR BT 80% , RIB EM M I FE T
Bk#E (IPCC,2007) , BEE ERSEZ R MA, X
Fio3 Hb X IR BE F K AR 4L B 2 (TPCC, 2007 ; Piao et
al. ,2010), %Zﬂiﬁ%ﬁiﬁﬁﬂl/\?}zé&i%ﬂ&
7% ( Groffman et al. ,2006)

VTR Hh DX A 2 R G A ERAS AL B e JO7 5 R B
ST TR (MRS ZUANAR E,1998) . Fm R E 1y
K 4000 m LA |, JB S5 AR Ak i SURR X R0 AR 2SR 55
My, AR FT R A 25 2R G0 X A5 AR Ak i 2 ML ) A 2R
1f_@iﬁj}i}f(Grabherr et al. ,2009), BEEGAREERS

ABREMFRERZ — BEERY 70x10°

,;5 9% 1 JR AT A A B A R 50% (Zhao &
Zhou,1999) X IR 2 SR IR IR LR B A
P (kAL RN 4 37,2006 ; Lin et al. ,2009) ,/H
BRRERALSRERELBEHARESEFTFER

Z(Hu et al. ,2010) , REERFEEFEERN
MAANFTRBEESRARBRETHEREER,

EXF TIEARKFE K HPE 5 RK, R R EE
R E RS RREEGM S, FERKFRER
{E R R ER WA > (Hu et al. ,2010; Jiang
et al. ,2010; Lin et al. ,2011) , Xt H A9 2 0845 18 AL 1R
EMRLFERMEE U AR HEE, B,
T 0 AR A R B b A S R BB A R
FiR A FRGER T ED SR, EEKFEHN
TRERBCERT B SEMSERMXE LK E
RIUR (FMNTFE,1995) . HEZZH AL BE
TIEAKIE M AR, T HSBEZWRES
FEBRE, AR RV, RRUH HBERSEE
BESFERBERF HAHELZNGH (Zhang e dl. ,
2005; Song et al. ,2006; Mastepanov et al. ,2008;
Wolf et al. ,2010) , H i, HFRIEEK T (HIEFRE
) mREE AR E AR B AR, KA B T T

HERENERTERAEFEE UAEE

AFFFE I LN 3 AR E A KEM
FAERFEE, TR AMRE, HFEWEE
B, LS EERRHETRMEXKR, IR T
WEE RS e R efREUEEE R LR
W

1 HRMXERRFE

L1 HAMR
AHRREBEFENZREILREEGESR
GrE il (M) o Wbl b F i m R AR L
B F LR BIG M T IR B, s VS E R
37°29'N—37°45'N,101°12'E—101°23'E, &b F R &
i3k v JRA 7R B FE RE A Hh B0 B T R A TS B,
M 3200 ~ 3600 m, ¥k uh il X8 T 8RB & R
REGHESER, EERABHERNAE, L ZZREAE
FERBZH, ~EPTHENNEZ o, RERRSE
Z A, B IR, A ERKMELS T,
FERN T TCFE , FXT TTFEHAZY R 20 d, £ R
-1.7C, &HAHAH (7T A)FHRIRHNS.8 C, &%
R4 (1 A)PHRIRA-14.8 C, FHfEKE 580
mm, K 80% P FAEKE(S—I A) , HYEK
FNTWHFES . L EABEEERRE L, LBRE
FRAVEE RS, E VR ERRR AL
B R, £ ERUR ERRNGEHRT , A
KEENMMESZEAMGEEN BFEKER
(59 H) EMEREE, MBI i E AR
Fid. AR ABRRESESEREAESRRAAMR
XFR o TR B N 5 B (Kobresia humilis) , &
BALA A EEBIRE (Elymus nutans ) (WK E
84 ( Saussurea superba) 453 3 ( Festuca rubra) \JRk{E
F( Gentiana straminea ) . H i ¥ 5. ( Oxytropis kan-
suensis) Z&M W AH (G. farreri) F1 R4t 3F (Stipa alie-
na)%.
1.2 BRI
L.2.1 Heif BRI RCREE  TEEILIINE I, ik
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Table 1 Characteristics of the alpine meadow soil
TR pH HE BAE LR 245 = e A 3w HUH
(em) (g+em™) (g-kg) (g-kg™) (g-kg™") (g-kg™") (mg-kg™')  (mg-kg')
0-10 7.5 0.9 67.4 7.8 0.8 14.5 5.7 234.7
10-20 8.0 1.2 42.8 5.9 0.6 9.6 3.2 100.7
20-40 8.4 1.2 33.0 3.7 0.4 7.4 2.2 84.7
40-60 8.6 - 23.6 1.9 0.3 3.7 0.2 61.5
FAE AR ZH X RAE G AE B F PRl A
AR 5, VR X W 2408, BB E, & R jode M P T .
BB R OR ARSNGB e Vo Py T,

DA TAE AR 40 emx40 cmx40 cm , 5§ 7K 10 45 %
% B XU LA SR AR A R N R SR RB IS IR 5, 4R
A T 22 25 SR < MR R 2850 R BE T LA A SRR R
RSN, 5 B A TE L R R A A TS A (40
emx40 emx10 em) % 3 REE . KRN 2011 7
HRIZE 2012 5 6 A, RAEEHIT 200 A K (2011
79 2012 F:5—6 F) , MEME /A 3
PGARAE K ZE (2011 4E 10 A—2012 524 H) , w50
FRHEH 1IKGE4 A0 GRRZEIAR, BORAE
RBCA 3 K1 RFFFRH AR, REESHN
100 mL & FEGT#8 (320 =08 R) , RAERT, B 587
TP TR oM A BB K, 225 R THUAF B 7 v 1M
R bR S 28 SRR — 00 B9 =38 IR AHER , SRR 100
mL SR R i SR A I JR) AR N TR B A
5 cm AR E RIB A ; R 5 Jiang 55 (2010) —H Y
SKAEEIRR , BD . 7E 0,10 .20 F0 30 min B [8] 8] g P9 3t
KA AW, AEA K F R BT, 10 5 BE VA% fin 35 28 /K
], B K B VKR TR AR ME LM IR BER Y o SR A
BHEEA M H 9:00—11:00, TROFEES, £3T +
IR E /K4y H 311 F 4 Em50 ECH20 logger( Deca-
gon Devices Inc. , Pullman, WA, USA ) 10 s 84~ 5L 56
BRI SIR, 38 5,10 #0120 em R E IR E, 05%
WEANE L h—K,JEEF 2011 7 AELBXH
5 em HESERAERE E TR BRALIER (R 1)

1.2.2 RS REBEEITE RIEFEBIRE
AL E N AL BIEYL Agilent 7890A GC
System ( Agilent, Hewlett Packard, USA) Jill 5 , {X 2%
P F KO0 K I 5 (FID) A ES, 4 4K 46 I 4%
(ECD),FID FF# CO, #1 CH, ¥R, TAEIRE
250°C , | AR 2l N, CO, 43 #r 58 U 18] g 3. 6
min, CH, 73§75 BB (8] 24 7. 8 min, ECD H] 460
N,O ¥R JE, TAEIRBE 300°C , 8 N E4E N, , 13758
AR A 7.8 min, 3 FEESMAEBERAHT K

A AR (mg - m™? - ') desdt HERER
S BE I [E] AL R (8] 05 il L LR, MR I S EE
IRIEE (g » mol™ ), P RS K (Pa) , T R4 it i
(K), Vo Po To 3 B AFRHER S T B9 UM B IR AR
(mL - mol™) ZS SR (Pa) 4N I (K) H Ky
FSHERE S (m) .
A4, ZBUE B 5 R A4 A i % (Holland
et al. ,1995)
1.3 umabs
WHRET5IEESE 2 WA A Pearson
J5 AR SPSS 16. 0 #4:rf 528 1 Fr A I 1
f& SigmaPlot 10. 0 K {EFPFEAR,.

2 HERS5H5H

2.1 HFERHTF

WA 1 BT - 2011—2012 W30 4E B& 7K 038 Rl
RISV BRI HAL, IEAEEERKERN
48.8 mm, HENWIMARY 12. 0% ; HA 10 A [
K, R 23.6 mm, 1 H4rREKED, K05
mm; FREEAREKE R 10. 7 mm, HIEEKFR
21.9%, FAEKFERBRESEBIMAE 4 H (6.2
C), EBREERAE 12 H(-21.1 C);EEKEL
310 em MR R S{E B FIAE 10 A (8.0 C) ,BKMHE
WAL B (-7.1 C), EERKEFHRE . L
10 cm HJE 351 H-7.6 °C . -0.8 °C, FEh i 515
1B+ 10 cm HIEATFIH 0.9 C 1.6 T, FEEK
Z+ R ARE I B, AR A 4K 2 vk R BT 2 B TR
10% AT, i Ho At B A 9 5 ¥ 7F 30% £ 4 o
2.2 BEAEEBERE X TEEE IR E X H
)=

EEEAAESRA CO,BEEAHEMNET
A5:2011 £ 7 A GBI E 1143. 11 mg - m™ - h™,
WA B W AR, 201 14E 4 K L5 H At CO, 18 &
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Fig.1 Air temperature and soil temperature at the depth of 5 cm (a), precipitation and soil moisture at the depth of 5 cm

(b} in the alpine meadow on Tibetan Plateau

BIRAHZHARRETIEEREN B, WK GRR I RTL T RGN E,

9:396.50 mg + m” « h7';AEAEKZE CO,BREAR
15, AAEAE K 240351 234.30 mg - m™ - h™' (&K
JEAEKFHHR 35.88 mg - m™ - b AR CO,E
BE4 A BT BB B8, - E A 3
100.34 mg - m™ + h™', #AFEA KT CO,BETHY
{84 89.33 mg + m™ - h™'; & 2012 44 KZTF
iR, CO B R N, 5 A A6 A FX@Esmil
#7:302.28 #1592.75 mg - m™> - h™' (& 2a), fE%
MUEMEEEEASREH RN CH ML, &
KZF EERKSMGERMY CH, @8 FHEDH N
-29.37 -11.35H1-2.06 pg + m™” - b LK S
CH, 3 G RTHAA A BAK, Wi 5 38 (R R 805,
A 6 N H CH MR IGE BB N -25.27 pg - m™ -
h T 4 H A dRREE CH, 8 2 BRI B g, Bl
L, FHER-2.06 pg - m™ - h7 (B 2b) ;&
EEAASREN,O BREEAHEMELIHIE(E
2¢) K EARKEMGRE N,0 @E5 5N
5.96.8.02 f19.43 pg - m> - h™', HHh mFE2 T
B, FERKEHEREFG CO,ERESRR. . 1 E
5cm. 10 cm BEMTES cn BEHRHHEEE
HHEKXFR, CHEEMN,0 EREEIFERESRE
BWRBEMRXR B35 5 cm BEALE R E

#2 FEXRBRAFS5IMBESEFENEXXER
Table 2 Correlation between main environmental factors
and greenhouse gases

BR 2011—2012 WPEEE KB

ey =B SemiiE 10em#ME SemiBEEF 10 ecm BE
COE & 0.58* 0.69** 0.63* 0.85** 0.45
CH, AR 0.26 0.39 0.33 0.60* 0.43
N,0 E & 0.42 0.38 0.30 0.66* * 0.39

* FRMEIRD]0.05 B EKE, + » HXHEP0.01 KBEKTE,

W EAHRRR,

2.3 AFBHHRESRMESEE LTI

2011 47 H—2012 4£ 6 HM4E 3 fRESR
EEEEREESFENSHI(F3),%3 FH:1)
K FEEEREM CO,HEMEE N 2316.75 g - m™,
EAEKE(BREHRMB) Hi & &R 280.01 g -
m” RRIAHEALE B R 72.24 g - m;CO dEA K
FHBRE 5 FEHERCRE R 13. 33% , IRELHE
MEESHE 25 2. 71% , EAEKER 25.8%
(F3,E3.E4), REREMY CO, HB LB
HERKZHRESER EEEEGH, HX F2FEE
PTTERAR . 2) A F CH, SR YL & ¥ 108. 53
mg + m”, HAEH 46.53% ,FE K FE CH, (B EK
B MUK BB 119. 41 mg - m”, F2EH
51.19% (383, &3) , dR Al CH, % W 4 & H5. 33
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Fig.2 Seasonal variation of greenhouse gases fluxes in the alpine meadow ecosystem during the experiment period
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Fig.3 Percentage of cumulative fluxes of greenhouse gases
in growing season and non-growing season respectively
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Table 3 Cumulative fluxes of greenhouse gases of different
periods during the experiment period with the relative pro-
portions as percentage

B i CO, MHE CH, Bl E N0 BfbE
(g-m?) (mg-m™) (mg-m™)
HKZE 2316.75(86.80% ) 108.53(46.53% ) 23.53(37.33%)
EAKE 280.01(10.45%) 119.41(51.19%) 32.72(51.90% )
R 72.24(2.71%)  5.33(2.28% )  6.79(10.77% )
EAEEFLEEBUEFRIER,
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—_

[=4

[=1
T

oo
f=1
T

HE SR KRB ER
BB (%)
& 2

20

0 |
co, CH, N,0
BES K

EH4 BRESESEEQLESREFARHEESGREE
HIEAKESABHI LG

Fig.4 Percentage of cumulative fluxes of greenhouse gases
of thawing period in non-growing season

mg « m” AP AR 2.28% K FEH 4.5%
(Bl 4), SEE@MEFHRIN CH 7, HIEA
KERUEE S EERIEENS3.47% , LEE
MR Ao BT VR Rl 0 18] CH, 8 B AR LR A,
B EE RANRBURI (B R BRIE, 2 &R
HRKER G HCESE/N, 3)EKZE N0 HignE
N 23.53 mg - m”, G e EHER R R 37.33% , 3k
AKZENO(BREGRBRE) ik agn 32 72
mg + m”, 2 S AEHECR B Y 51.90% , R I HE



ESIHAE  HRERREEAIEE KSR E VRS L4 F TRk 1999

HREEN6.79 mg - m™ 45 5248 10.77% ,3F
HRKFR20.8% (R 3,E3.E4),

3 it i

3.1 FRERARERALESRELEERFRES
438 BAFE

EWAESRGEIEEKSE CO,MHREERE L
NP, A AR P IR RO AR B AR W PR R O ) 2 o
48% F1 52% ( Kuzyakov,2002) , FH &R H1E#E
YK IIEN R RSN, BREMBO S
B AEYRBES TS 2B MR (BR4%,
2006) , AT A, E 10 AfMBE4 J, 1 10
cm B A FEHERE, M CO, A FHEEIEEY
234.30 #1100.34 mg - m™ + h™' ; +3E 10 cm BEHK
REHIAEL A, FER& N 35.88 mg - m™ - b7,
{URAEE K Z CO, A E FHER 40. 17% , X 1] 8
Rl TR & T 8 AP R0HE 3 (R 5E 4,
2006), 4 A COBEMBIEM, XK T 5 L3R
BEEFE R, &5 HERBAE A XK, Kato % (2005)
HREY, REEE T BEMIELRE CO,EES
i BAA 3 0K s Song 45 (2006 ) 41 % B, £ = 7L F &
WX BB R B S B I BB CO, HRR
W, HEGMXENBITSEDSREREREE
CO, HEp B KB R ((LEFLE R ,2010)

Cao 55(2008) Br R R ¥, Bl m In m EE 4k
HRKZFR CH, I, AR BE L —BHER 3
H K% CH S ER K-19.71 pg-m™ - b7, X
AREREHTERS RS EEAEARFRMEES
R, R THR,  MREESE EFAF EHRREES
iy, B EALE AR TE I #6 CH, (R R ATAR T
iK,1999) WA RE“RIL” X R FF AR RHA,
HIERBEG KA BEH CH, R B R (Mosier et
al. ,1991) , FE4L#R & J&, Mastepanov % (2008 ) &
B, CH AR e R R R, T BB E K
YT RAE 20 HOR R ; 7678 790 0 I b X R
3, Heyer %5 (2002 ) 1 YA 2] CH, B9 HEH 3R B B B
B EUARFR LI, CH, AR A U B HEK
31 ( Priemé & Christensen,2001) , T & & & R &
K E 4 CH AR ERR B A BB 3, (B H T
- fHEHN-2.06 pg - m™ - b {AR—AHHIL . Rl
R I B AR PRI BN o

5 CHIAFEKZHBAMM, SEEAESRSE
EAERKZEN,OFEEHBEAREH R XK L

KZERE N0 WiR BERFRRVEAKERHN+
R N,0“L” (MFEEE,2007) . EERFFHS
JR B SRES B B T K BH 8 5 5 B st R R AT AR
B8, S R BRI BCRE L7 A N0 LK
WRETEMRE DIEOY R R, REH N0 &
BPHMEN9.43 pg- m™ - b AR THRME>
SRR ZEEE, BB HEBCE MBS, %
AR T N, 0 SE 23 3|3 £ F E 1, Koponen %
(2004) AR R, FEN BTN REE S T — 2
VKRR, BHLAS T 13 o 7= A A SR 1) S B, TSR
FRFE + 3 P OF7E + SR AR A BT R BUR 2 SUAHEUE
W AR AR, LEMAEDHBEMRE S
N,O Byr=4 5% AL (Sharma et al. ,2006) . SR, X}
FSFEARRE N0 BEHBUE MW EN , MEE#
— BRI

R R BUE R = SAOE B RHE B E BRI R E
WMEER. BMEZ, FRAKFERESEBRER
RN ATREA : 1) R E A SR T 2 B i
AR, BEB UL I R AR K/ DRI R, FBHTR
BB BR B A R W FI 5 2) Reh 32 &
ARSEEYR RO T, EEEESE P BN
B HUR , WIS BRI, (R TORBRTEER 5 3) YRR
YE R AL i - el A M A L K PR fb i B A T
R A ) A B 0TS P ( Tiemey et al. , 2001
Cleavitt et al. ,2008)
3.2 FRERREEAESEREFERFRESR
TR B TR

HHmERERAESERIEEKSE CO, BH
RS 2ER 13.33% , &4 CO, AHE &
HERZER COHRE £ T, XX L4 (2010) B 5F
RER—B PRRY, HRPIH CO,HEB R &
HeFHME R 5% A4 (Dorsch et al. ,2004) , A
REW, AP AHRE S 2FN2.71%, 5 |k
BRARGR—E . HHhAFTEHN, FREH CO, 8
Ho B G KR 25.8% , BB CO, @21 B 1
MBS, X RIEE K ZE CO,BRMNABTRZM

HFREESEEAESRAIFREKS CH AR
Wik 124. 74 mg - m”, B FE BRI E K
53.47% Mm@ THKF(46.53% ) , XAIEHTH
M REEEAIEEKEHE TR LA R,
F e EAL B TE MR AT REVEAE R B CH, Iz dE4:
KEEKIEUESRKERK ., FRH SRR
5.33mg - m”, HIEAKFH 4. 5%, XATEET
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ERERE HERE B

FRRLEAE] , HIERR R S B T S S
FEEMAR RS RIS HEk CH, 2Z [B] ¥ #& ( Mosier
et al. ,1991) FEASHFFT A, WL 2| CH, 38 B 75 7Rt
BRI AR LR B, B BLE AR, I SGE B RN
(-5.33 mg - m™), HWATW, HHEESESEA
AR RGEANIEAK T CH, SRR X248 SR I
BRI IE R B, X T HER G % X 24 CH,
R EREIEFEENE L,

EEEMIEAKZENO BHBER 39.51
mg e m”, 5 &EBHREK 62. 67% ., Teepe &
(2000 ) 38 32 & o7 Mo I & A ZE N, O HEE o &4
HeA & i 50% , 5SAMREGER —3. 5 CHEER:
fEA B AY 2, A N,O BHEE N 6.79
mg - m”, FIRAE K T BHEERY 20. 8% , Fl—At
WEHBCE R A B, fTRERIEAE K ELIEHY
Y EEHATRMEAER MY EE L N,0 2k
F, 75 IR R B A5 DU & CHERL, N2 B 2530
BN, O HERC (K, 2006 ) , BT 545 R Rl A B
N, O HER S 0% (Miiller et al. ,2002) , XFPFL S5 G5
RELES N,O P38 & JLF Zap A K 2 H AL R B F
PR ER 1.85 {5, & TR, Fm R S ) A
SREN,O FIEAERENEHHBR TEKSE, K
BB S EE KR EDHEERS L E,

3.3 AEKFREAAKRSTHEETFHLR

B RS EEMAE SRS R E A
FEREZEZ —(Liu et al. ,2002; #%iB%,2006)
AR K, EEK T CO,EEMA R Z IR E A
FEREEMXKLR,CHAN,O BESXZIRE
PILBEMRER, Al ARIEA K EEE R CO,H
BN FEEE W EF (Kato et al.,2005; 85 4%,
2006 ; BSEIT%,2011) , Xt CH, #1 N,O if & ¥
BN, COERS S em R MRS,
RHTH NS om LIEFIE S e, I BHENE
T B AR e I AR, A T I A R s R,
5 cm J5LBE AB 5 55 A ME 1R M S B R BE 6 L3R A
FA 5% ) (K SE NS5 ,2004)

4380 R AR A A O e M R A
A B T A2 iR B AR HE A (R4 55, 2003)
FEAEKFEIHBREAREESHES om BEHF
EREHREXR, 5110 cm BT B FE KR
R FHAD)AE (2009 ) £ i FE HE A B B L 2
BEESEHRESBERN B EMLKR, kA,
BARMHORAE BB S 3 MR E A URH ™4

HERCRRRRFHIAR G, R 5 R i 3 5
B T B T AR R DT 45 R 1095 5 T
R B AR RS AIT  VREE S R RO
48 %

AR D, 7808 5 R R
KT COL B HENCER & 224 OB, T CH, TRk
S N,O HEHR R 248 S48 R 1) 50% LA
M RE RS EE. SRR COL B
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