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Chemical Element Characteristics of Moss from Different
Alpine Meadows of Qinghai-Tibet Plateau

JIN Yan-xia'?, ZHOU Hua-kun', ZHAO Xin-quan', CHEN Zhe"?,
YAO Bu-qging', FU Jing-jing"?*, WEN Jun'?*, LI Tian-cai'
(1. Northwest Plateau Institute of Biology, Chinese Academy of Science, Xining, Qinghai Province 810001, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; In this study, moss samples were collected from the shrubs and meadows of Haibei station and *

Three-River Headwaters’ station to explore moss accumulation capacity of heavy metals on Qinghai-Tibet

Plateau. Nineteen elements in these moss samples were analyzed by means of the Atomic Absorption Spec-

trometry. Results of statistical analysis showed that the enrichment concentration of heavy metal elements

such as Hg, Cd, Zn, Cr was higher than samples from Gongga montain forests, especially higher than

samples from similar areas of Italy, Finland, and Norway. The enrichment concentration of chemical ele-

ments had significant difference between alpine meadow of Potentila fruticosa in Haibei and Kobresia hu-

milis in Guoluo. In addition, these results also showed that there were significant positive correlations be-
tween Cd and Co, Cd and Ni, Cu and Se in tested moss samples.
Key word: Mosses; Qinghai-Tibet Plateau; Alpine meadow; Chemical element concentration
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EBEYSHENEE EERE. RR. TR
MEAFHMEERYEUATFNARPERKE
fi. EREEEMBMETHE, REHE K, XIF
REF RN BURE R TEYE 10 5, B E—
BRIFHEYREREY, gt A& B 6N
B RYY . BEEYRREAREE KN
FHEFRRgA A, FEE SR EDMEK ST
YITRIENERYED . BEHYEEMRBAMNSE
S BARAR B TR b R O BAR SR S 0 BE L R
HHEHMEYERZREERE .

FIFE#EEY BN KRSV ES BT R E TR
#4, 1968 4F, %5 #2 i Rithling 1 Tyler™ ¥ 52 | H
— PR Hb L B BE (Hylocomium splendens ) U5
MBI AWK B RIELSBIRE, 83X
EEEANELSBITENSN . EH T 7] BIF 2
B E % E KK UM% B Cu, Hg, Fe,Cd, Ni, Pb,
InSELRBLEGBEWXEMESHE, W5, ZT
EBIEMNATRMU A RMEROARTIEESR
BYRHREY., ERN.EEEYHTRRELRE
HRARESER, EARERNE R LEER, &
BEAH Y W B R VS U E AR B N R — ST L IX
FRE, Bl w4t %, R
A LRI K A FR AR DL ROCR B # X N SR,
BEFRBX BRTE A UES RN N ESE
&, B TERS R, P OdeR—# S IE K
VRE A B A s IR AR, BRI SR X M2 BRI B R
HAREIS . HARKE R ROPRERA,H
WEFE#IX Pb 1 Cd MR AR BARKRE R
F. X-HEEFRRBEHERALRERS, B
W, AEFRR R X HEESMYIENLETEN
FR.FIERESERHNEEN THRZHUXESRE
HBLRMGREAEABEENA SR NE, &0
REEMRTHPREEILREEGLESRAEENY
(T FRMEAL W) BY IR & B (Kobresia tibetica) 1B AL
B A IS B (Potentilla fruticosa) BN E 1,
PRI EEAYH R ZLHEERES RGN
AR (FHR=ZTHEHDOHREEEEG. . REL
BAgHE AT A, 3t 4 FORE B 2 B T B AR A ) 1k
NIOMELRITENMBESERENEE. BT
RS AR AR AE AR, I X LR H#AT VP4 .

1 #RERZ*

1.1 HREHR
1.1.1 B BN EFESREREAILEBHNE

BEBIEEERMITHEREK BB ESAMEILL
VTR IS 7R B R T I Hh B4 O3 VAT I 4V B, b B A
BN N 37°29'~37°45',E 101°12' ~101°23', i 3k
3200 m 4, BA M AW & ] KSR BERFIE, %
ZEKMES . BEEEmMEE,FHR-1.7C, %
BH O AHE - 17.4C, & A (7 A BE
9.6C, Xt WML F 25C, e xf MK IB N
—37°C, EFEKEN 618 mm, TEEFF 6—8
A, E2EEKENONER. REEARZMHX
FEMBEBEMZ —  FEoH T I . LRt
R RO RS o, R A Y BRI S &
(K. humilis) & BKFEE (Polygonum vivipa-
rum) EFEF (Festuca rubra) W EHE (K. capil-
li folia) (£ TR X\ £ 35 (Saussurea superba) ., 5 11 JE
N (Thalictrum alpinum) | €1 55 48 3 46 (Anemone
demissa) S HLHM Y FHE 70% ~80% , #Hi %
AARBHESHZMMEENTRE. EANBEUE
FERBARMY R E, B EE 40% ~60% ;34
B RCEH A, B E s, 7 R K MfE R T
RICTE R T UCAE R b . DA L MR AR Hb 7E i X 1Y
SAELBIRBOE S 4 1 RIEARELEMAL AL
FFEE.EPERM. X BERHIG,

1.1.2 =Zxifsk Z1MEMTANEEMEYRA
FHERBEMEIBENNER G X, A g
9 N 34°20'~34°22',E 100°29' ~100°30", S ¥ 4K
4120 m, JEH 3800~4800 m, %k X A $L 7Y B & JE
KEEHERBERERA, TNEZ 57 . XA RBREZH %
ZRK.TRMEL BEEY . BEMER. BE
FREB/MNTEZBE, KIHEH®E, BHExER, H
MRATECF A 2500 h DL b, F SRR 623. 8~
629.9 k] « em™’, BFEREMMEKE7~84H,H
MNAELZ;BZEBE. K4~51MH, FHXERE
OCRUTF . &2FE L THEY. FHEKE 420~560
mm,ZEHES5—10 A, +EAIFLEFG LM
ENEA LT, T BRERIESEFEE. B8R
BN ZBX EENLAEEL., EHAVBEE,
FEEEME NEE (K. pygmaea) , AL
(Scirpus distigmaticus) . T FE 3 8 B (Elymus nu-
tans) BBR (Poa spp.) . 7 F (Stipa alliena) .
S FE % H ¥ (Lagotis brachystachya ), %% Kk 9 &
( Leontopodium nanum ). 48 M ¥ 35 ( Ajania
tenui folia) . 2= A1 B (Lancea tibetica) , 2 X £ 3§
FH S5 (Pedicularis kansuensis) %120 |

1.2 HEFAE _
1.2.1 #a#kE BEERXBEEILMEILE
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FALE A LN ) S VL Rk L R B
RIBENEM A ANRFER G EE R, S
KERT 10 N REBHBYRET HARERR
SWE I RELRETE.ENEERRANWESLRB
G5B,

1.2.2 #H&hes® HEEMEYHESHKER, %E
BEHEY LB Y . BHEE TR 2~3 K.
W PR UR I B RE S TR A L 7E 60~80C &M T+
B 8~10 h ZEE, BTG5 MFERIESHE
W) . ALFESEHRESE T/VER ST RIS,
HETFREUTAL B /S B B EEAR PR & 1. 0000 g, FH 12 4
g sk HCIO, M1 HNO; IR G VE R 48 h, BT
I IR B @ UTIE Y S , 75 18 XUE M #E4T
IR ERARBR IR BT EE A ABRR,
I 2 RZEBKER . EET 25 mL BRI

1.2.3 #&uod RAKEFRIEIEIE (atomic
absorption spectrometry, AAS) . AR 7 il 28 547 31
W 52 & #EAL W RE P As, Hg, Pb, Cd, Cu, Zn, Fe,
Mn,Co,Ni,Cr % 19 fib % T EHEH. H As,
Hg M Pb HE LB TR RAAL R T HE k.
CdRAABYEL, HARAXGR TR ENE.
Fr AALER A TAB-986 R F MR U 4 6 Y6 B+ (db =2 %
Mri@ A A A R EA R, WHG-103A 73T 5t
Y &S AL HERTD , GFH-986 A 84
YR CIE 3% b 8 S B IR STE A FD .

1.3 HiEsE

FE I BE % B Excel 2007 X & 88 A8 914 iy 4k
ETNENSEMERE. FH SAS 9. 2 it
X E YN ETTR SRR TS T A K
Pearson #8 X417 .

2 ER541

2.1 EEEYEAUETENSMESIE

W5 g AL TR R L ) B A A SRR
R R ) SR I5 A R SRR N B AR AR Nk
TLEMTEREBRMER LR,

KBRSV B #EENLFTRETS
BIFAHBRRENSEER . BN EHE#EY
ME 19 FfLE TR TR 4 M EEEPLER
HERTE:K,Ca, Mg, P(R XKW & B — M7
1000 pg = g7 ' VA L), 5 f R H BT E: Zn, Fe,
Mn, Na, Sr (£ K #& W & & — & 7£ 100 ~ 1000
pg g ), TR B EITE .Cd,Cu,Co,Ni,Cr,Se,

®1 BHEYEA IMALETERNSR

Table 1 Concentrations of 19 chemical elements in mosses

pIo¥ 3 P TR R

Elements  Concentration/pg * g=!  Elements Concentration/pug * g ™!

As 0.2985~0. 6667 Cr
Hg 0.2865~0. 3686 Se
Pb 0.5562~0. 8440 K
Cd 0.8502~2.635 Na
Cu 7.966~10.9 Ca
Zn 184.9~234.8 Mg
Fe 687.2~918.5 P
Mn 80. 88~261.5 Li
Co 3.868~11.71 Sr
Ni 7.294~18.17

32.79~37.8
1.446~2, 486
652.7~1518
109.5~159.7
2594~3796
1681~2456
6323~14602
7.648~8.174
65.25~102. 8

Li(EB KA & & —MBAE 1~100 pg- g™, 3 MR R
JLE :As,Hg, Pb KK S B —MFE L pge g ).
AUIRBHFIEEREGERITHAZF I WELERK
5 :OZn,Fe,Mn,NaiX 4 MITEEREHN S
KPBETHE A MY TERS HBX EEHAYHE
WXL TEN SRS - S ABRNEREET
10 ;7 K,Ca,Mg,P X 4 T E MR AEF -
W, FEEEMEMESHEY P, X 4 TR
BEMEYIENLBWEFRITE;Sr TRE 2 K48
HPHRBTERER TR, AKX TEEFTERER
BREMEYBENHITRESHMBMXHERMBN, @
Cr,Cu,NiX 3 T R7EF M5 F i X B &Y &
HWHERBTEEFRMEITE, KM — L E RN
BTEHERTE. XMERGFENEHRTERES
BEESX L EERF XL TENTRESER
K REREFRHMXXILHESBE IR ESHMAY
AR ESEREFEHEMNEGR, MKH —-LERH
BN XM TENHRERRERERANER.
QOHg TEW TR RRH, FM & F#h X 5K
—WEFEHEYAN He S EEE 0FELEA.
OESLGRPEREARHE As 1 Pb X 2 f#
TR HEAEFHE R X MK — S HREHEHEY
RN ERAHZET 100 5. FTEERE KRN —LE
KA As I P 5 B ME, HEELBEME . EFR
HREMX BT BEEY LM EFRITLE K,Ca, Mg
M P A HAh 16 MOLERASEHRY KA ST REE
1000 pg =g 'UUT. I TEHMYENLETES
BHERZAMRELHEE R . E#MHAE T
EMEEBRAESRELBENEZR, Hik, &
FE B A5 R I 6l 58 4 U U 7 98 Dt IX B A A 4
W TTEERBEEERBENLE R,

ME2 M, As, He,Cr X3 MESBILERE
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TR D it X B AR A 4 P Y B G R e X AR
HYARNKES. T8 LA R R 5 1Y)
Wit EE LA, SRR EHEN B L BRI,
MEEmS, F KSR X Heg,Cd, Cu,Zn, Fe,
Mn,Ni,Cr L EEEH#AY A NN T RIBRTE
W X & . ULH 5 5 L X AR b, 757 R R A
B EMXAEZE LRI ELER TENTS

B 5B W BTN LS T S 4 5 b KA AR
Me, BME R EEEYWEKNELBEITE Pb,Cu,
In FH)EBAX B, 8RR X & &Yk
AW As,Hg,Cd,Zn,Ni,Cr EHL B TENSEILE
A EA— S X B & B . R E R AL A
REBXFEARBEESBITRNE.
BRI, BRE M S HH# X As, Hg,Cd,

R2 HATHEGHREEEVEALETERNSR

Table 2 Concentration of chemical elements in the mosses from other different regions

-1

rg* 8

X Region As Hg Pb Cd Cu Zn Fe Mn Co ik Reference
#F1 Qinghai 0.5215 0.3288 0.6918 1.4408 9, 2953 214,72 768.77 161,92 6. 489 AP This study
14 )1] Sichuan 38.18 51. 97 2570 409 f22]
% Shanghai 47,259 0.913 34,213 432,83 [19]
711§ 1) Gongga Mountain 0.09 1.78 0,11 0,32 3.99 33.20 3.19 [143
H VL Zhejiang 42.89 8.42 27.96 242 1135 155.5 ALY
B KA Ttaly 0.28 0.11 12.4 0.35 13.5 68.8 280 68 23]
f& Xk Canada 0.40 0.13 5.55 23 3059 1.62 [24]
M Norway 0.36 14 0.19 7.1 42 640 350 0,39 l25]
¥ % F Portugal 21,77 0.79 9.10 52.48 19342 187.51 z6]
7% 2 Finland 0.19 0.048 3.37 0.12 3.96 28.8 259 [27]
#) F ] Hungary 19.5 0.9 11.8 52 2070 L8]
1 IX Region Ni Cr Se K Na Ca Mg P Li Sr Xk Reference
#¥% Qinghai 11,352 35,983 1.8433 1062 127.93 3222 1978 10186 7.9433 84,63 ABFS This study
9 )1] Sichuan 18.54 10, 05 4547 142 13088 2747 tzz]
% Shanghai 4,048 {10)
% 11| Gongga Mountain 0.22 0,22 ]
#1IL Zhejiang 15.97 6699 7136 1225 t13]
B AH Ltaly 9.63 5,01 [23]
&k Canada 4,90 4.8 0. 09 4252 1475.3 9203 2.29 42.08 f24]
B Norway 3.4 1.2 150 3100 1300 0.27 14 (25]
H % F Portugal 13.54 3. 86 [26]
7% % Finland 1.83 1.25 f27]
£ F #l Hungary 5.0 2.8 [28]

CuB 19MLETE(RT PH Pb TR AEEHM
ViENEERNBE/MEN B THETETBENR/D
4. HH —&5TE, i Pb,Cu, Mn, Co, Ni, Cr, Li,
SrEAEERR R X EEMYEANSTBYFHE
BERTLEERMEMFEHE. Hg,Cd M Zn TEE
BHMYAEANM LY S REHER TLELESY R
H. FRREEHEHYEN-KELETR. U
Heg, Cd M Zn FXEHN TFTH SRR T BERMER.
TiE#EY AN B —LELEITE, 1 Pb, Cu,
Mn,Ni,Cr ¥ TR SR L ETEMNT RMAMK.

22 AEEMAXBFEHNEYLENILTESR
RE SR

Bl EE EILEA RBEE REENEE
HY RN ETRERDN 4 KE LREHRLET

REWERE., B 1~E4 Fraile 4 AR
HMEMTEHENENERTRE REKETE . R
FHBETRRRETRNS R,

BE 1A A, B LA R E A
RBENPEHEY AN IRTENSBARAE
. PLRAAFRESRRBESRBYEANK S RY
BE. BEAECIRMRURABHAEREN P
TEPFEEEME. K,Cafil Mg TR 4 M REE
HMERTHE., BT KTES,Caf Mg TERE
BILEAEHEANNSERITRERG. M P
TRAEBILEAEHEEANNSBAE S TRIEE
. BILEARRREAESEY AN 4 FERT
RO REHFHN P>Ca>Mg>K

B 2 AT FEM L R LA R A
RBENM X EEHY RN BN EEITED Fe ¥
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EHEET Zn,Mn,Na,Sr & 8. Zn,Na f Sr 7
XAMEBRBMEHEEYENNESEZRANHE.
BT MnmnRsh, HEfh 4 M ERERTEABILE
HEHBEYEANSBRYE TRIEEGESHEY X
WHE &, Mgt EAESEEYEANRHERTE

Zn,Fe fl Mn W& B & TRIBENGTEHHEY KX
IIMTRNER. X—4RRUARNR K E R LN
F—MRAEETE, 0 Mo TROHBRENFE
E5R.

MEST A, RRMBLRCELRE LR

£33 2EAIBARITRERESHRASRBREHEVEAALETENGR

Table 3 Background value of eléments in the soil (A layer) of our country and

concentration of chemical elements in mosses of Qinghai-Tibet Plateau pg g
TRABRDAEETRHE B P
b3 Background value of elements in A soil layer In this study
Elements B/ME ¥ thiEE B/ME i R
Minimum Mean Standard deviation Minimum Mean Standard deviation

As 0.01 11,2 7.86 0. 2985 0.5215 0.1769
Hg 0. 001 0. 065 0. 080 0. 2865 0. 3288 0.0420
Pb 0. 68 26.0 12. 37 0.5562 0.6918 0.1423
Cd 0.001 0.097 0. 079 0. 8502 1. 4408 0. 8131
Cu 0.33 22.6 11. 41 7.966 9.2953 1. 3372
Zn 2. 60 74.2 32.78 184.9 214.725 21. 6240
Fe 0.12 2.94 0.948 687.2 768. 775 102. 3576
Mn 1 583 362.8 80. 88 161. 92 77.5773
Co 0.01 12,7 6. 40 3. 868 6. 489 3.5365
Ni 0.06 26.9 14. 36 7.294 11. 3515 4.7482
Cr 2. 20 61.0 31.07 32.79 35,9825 2,2115
Se 0. 006 0. 290 0. 255 1. 446 1.8433 0.4702
K 0.03 1.86 0.463 652.7 1062 354. 6529
Na 0.01 1.02 0.626 109.5 127,925 21.9123
Ca 0.01 1.54 1. 633 2594 3222 512, 3699
Mg 0.02 0.78 0. 433 1681 1978 339.8024
P — - - 6323 10186 4084
Li 2.00 32.5 15. 48 7.648 7.9433 0,2279
Sr 6 167 147.6 65.25 84.63 16. 9950

E.2ELBABTEERMES AXM29],“—"RATHE KPP K,Na,Ca, Mg, Fe A EH TR, ELETHETRTRMEANFES,

HHHESH AB,C =R, A BRR 0~10 cm # £ R (2]

Note: The background value of elements in the soil (A layer) cited reference (297, “—

” indicates no data. Concentration of elements like

K, Na, Ca, Mg, Fe is showed by percentage. The soil profile is divided into A, B, C layers during the survey of national background value of

elements in the soil. A layer means 0~10 cm soil thickness
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Fig.1 Concentration of major elments in mosses

of different alpine meadous
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Fig. 2 Concentration of cumulative micro-elments in mosses

of different alpine meadows
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Fig. 3 Concentration of cumulative micro-elments in mosses

of different alpine meadows
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Fig.4 Concentration of trace elments in mosses

of different alpine meadows

BHRE 4 MEMRAMPEHEEY S TR
EPRESLBILE Fe,Cr,As,Pb W E LR MW,
XHAE— LR EEEY XA TE AR RS
HHEASERESBET. S#ML¥ETENHR
BAMURE H GG AR, A5 HERKE
B VSR EBREREXD, BAbEANSRBEN S
tEASRBEEGHNEEN LY T EHERELR
PR ERFER R RSB U R BEREA
MARER. BEILRRAA FTREBAKRS, mE
R BT AN B AR B IR Ak, 3 45 g L A AR 3

DR BEEHEYMEARKESR,

2.3 BEHEYENIRTENIBEXESWR

T YR B AR TR T & 2Z (8] T 45 50 sk U 190 4 A i
M B AR i B R AR I U B 9 AT BB, A 1 AR 3% 4 A AT
KERBHETRZREHEIMELR, H20E
2 (8] Bk B AR, BAEE T R 2
B R B B SO O, WU R A FE /e Y, B
W, EEEY R NTTRE R, FTUTHE
FEAHYI X TR R B . F4~F 7 iR
HAMAFERR D EHFAY AN EEITEN.
ARFEETRE.RPAHEB CRMUKREETEN
] Pearson #3434, ERBIUE K,Ca,Mg,P i 4
KM ERWME 4 Fin, BT Z 08 6 H 15 %
HXB B EAKE, R E &/ Y K, Ca, Mg, P
W2 WAL AH L ST R

Fa4 BHEWENERTE B Pearson 15X 447
Table 4 Pearson correlation analysis

of major elements in the mosses

St & Elements K Ca Mg P
K 1. 0000
Ca 0.3786 1. 0000
Mg —0.8952 0. 0694 1. 0000
P 0.2625 0. 8829 0.1088 1. 0000

HESATH . EHAYBENEBERTE P
Mn & Zn,Fe,Na,Sr TR Z B R H XX R, H
HEXEARE., WHBEEYEA Mn 7FEE
ARSI % BB W X Zn, Fe, Na, Sr ) 1B M, i
Zn,Fe,Na,Sr Z B W 2 IEMRXX R, H AL H B A
BE.

#5 BHEWEARTERTREL Pearson 13X 547
Table 5 Pearson correlation analysis of cumulative

macro-elements in the mosses

T.E Elements Zn Fe Mn Na Sr
Zn 1. 0000
Fe 0.5348 1. 0000
Mn —0.6852 —0.0991 1. 0000
Na 0.7813  0.9008 —0.5189  1.0000
Sr 0. 7696 0.5439 —0.8839 0. 8459 1. 0000

HE6 AL REMEITLEF Cd5 Co.Cd 5
Ni Ik Culy Se ZEHEAGEMIKXER, AHE
MIRE T B EKE(P<0.05),M Co5 Li M EH
WMBEFMEXRRZ(P<0.01), GREH, HaEm
YAK B EITEF Cd,Cu 5 Co, Ni, Se Z [
B FEER, B Co 5 Li 8]t 77 75 th B 4
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. XU E#AY X Cd BBl 2= 42 i K xf Co
N B IR I, X Cu B T W2 42 #E o0 Se B IR .

T H, EEEAE Y X Co W W4 38 hm H Xt Li B9 % i
',

®o6 ZHEYWHARFMETEE L Pearson X 247

Table 6 Pearson correlation analysis of cumulative micro-elements in the mosses

J& & Elements Cd Cu Co Ni Cr Se Li
Cd 1. 0000
Cu —0. 7457 1. 0000
Co 0.9701 —0. 7680 1. 0000
Ni 0. 9646" —0, 8462 0.9911* 1. 0000
Cr 0. 6604 —0. 3222 0. 4589 0.4598 1. 0000
Se —0.6260 0.9759* —0.6948 —0.778 —0.1081 1. 0000
Li 0. 4016 0.1028 0. 1885 0.1469 0. 9057 0.3173

1. 0000

HRRTE0. OSKF T BEMR; " RATEC. OUKF TR BEMAE; TH

Note: *indicates significant correlation at the 0. 05 level, ** indicates significant correlation at the 0. 01 level, the same as below

HE7AH,REILE As 5 Hg fl As 5 Pb
ZEREGMEKXR, HREILE As 5 Hg ZAH
M ek B B K (P<0.05), Hg 5 Pb &
ZENEE BEMEMRELR(P<0.05), FRE
B, JREJLE He 5 Pb ZEIFFEMFIEM. BIEH
YA IRBITER Heg RIS RHEXT Pb BRI, X
— R ER SN RMAMKHE WHRLE R —K.
TMREILE He 5 As ZEIFEHIER, N E#M
Yt Hg 89 2 MR AT As BRUKE .

xR7 EHEWENRRETEER Pearson 13k 54
Table 7 Pearson correlation analysis

of trace elements in the mosses

JCE Elements As Hg Pb
As 1. 0000
Hg —0.9544* 1. 0000
Pb —0. 8429 0.9629* 1, 0000

3 TiEE4it

W B 19 Ml TR A 4 K
T ECBORAH G A A R B, B 9 R SR M b AR 3% X
HEMYMEELTENRASEN N XA
HEARR, IR ERMBTE C SRETE
As,Hg,Pb, AR X LA TE MR MM ERET
., AL, ALEMX 2 M X E#EYENK R
B ETE Cr 5RETTE As, Hg, Pb it — 21
&, MRBITR Pb EH S F X & S EP kN
P2 % B (0. 6918 pg + g7 ') AUE T RER ™ 40
47,259 pg gD, KR TFLETENE RME
(26.0 pg+ g '), Ui B # R E AL AR 0% 3 X B

BEZINESLB PR XE5ZMBRBAET
WARZEAREBAEFEVHXR, MIRBETE As
7 MG I AN SR 18 b X B B A AR N S 28 B (0. 5215
pg g METHETENERMBEAL2 pg- gD HRE
T ESMY-— L3 X, I F K FN 0. 28 pg - g D JMEKX
(0.40 pg+ g™ 3F2%0.19 pg- g . EEILEK He
VAL ORISR U M X E S AE W R A & & (0. 3288
pge g DAMUE FLEITEE RMEO.065 pg- g '),
WETFREFRBEHEMO. 11 pge gD U EREKRF
(0.28 pg+ g ') 3F22(0.048 pg+ g™"). EHEI
MABBXZERE LR He W5 HR. 8T Hg &
AR, 2 M HIX Hg B FERE R E KKV,
BEHAMBTECrWERRTLEFRENETRME.H
EETEAMN—HHEX,

MRS ERBWRA EHBAYNERLTE
Hg MRS MWRERTE Pb RIKE. WE
BEEYWIRETLE He W RIS EEWNERETE
As %k, BEREYXT BRMESTE Cr 0B
ARS8, A2 HMT R R, 1Sk,
EHEYN ERTERERERTENRIERARZ
BRTEPHAMTR AW,

FRAEEMYENESBHEREENCER
R BB A RGBT Tk B AR, ZEE W
K& BB EARE ) Ea st B K5
A AR RARIL AT E BB R E, 7T IR R — 1 X
HER U R HARG JYREE CKEE K e
REARNMBABRLEENRH., FIEREETRK
HEM X, T ZBEARTHRE /N, BEEHNSHEE
. RIAHEEAY S E SR R H AT R YRR
EREFAE BT B [F o s 88 3 4 5 5 5 B X
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