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FEE L WF5 T 16 i JE X YN T A A 22 R 1 5 4 0 e 06 R B TR 28 Wbk B 2 0 i AR 000, %ot ) A A 40 22 R 1 o 24
BRGHMEAEAEEZ X, IR FEX B A THATIET S, AR R A s AP R AG Bk Ay i sk ik 46
NI ZE HEARJE FRAZ () e K b A W) e A7 2 R AE 15 B LU 45 2L (1) F i e J€ X N DA M) 22 4
PRI I AR & THEARZ S5TARZ  BHEAEY ZREEZ RO B Y 2R PE IR . (2) PRIE S 20 47 M N Ak T AR it
- F 921.9532—6314.9671 g/m* Z[i] , Wil Ay 35 4FAY N TMRHE A= )28 4 F 9563.0731—15181.1201 g/m” Z [A] , AN [R] b 432 Al
ZIEH bAoA R R E . (3) HIBE R IEX AN THMIEAR R SR Z M F Ay 5 b SR 0 LB, 43 BI7E 0.77%—
1.49%,0.004%—18.54% 2 [A] , Fe K JZ 4 L AR Yy BEAE R L B A i i RS0, (4) FIE R JE XN TR K ARk )
T HRAM YR Z S =REOCR (P<0.05) .
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Plant diversity, ground biomass characteristics and their relationships of typical

plantations in the alpine region of Qinghai

LIU Ruosha', WANG Dongmei'* , LI Ping' ,JIN Yongqing”, LIANG Shichu’

1 College of Soil and Water Conservation, Beijing Forestry University , Bejjing 100083, China
2 Forest Station of Datong County ,Xining 810100, China
3 College of Life Sciences, Guangxi Normal University , Guilin 541006, China

Abstract: Studying the relationship between plant diversity and biomass of typical plantations in the alpine region of
Qinghai contributes to the mutual prediction of plant diversity and biomass. It is of great significance for elucidating the role
of plant diversity in ecosystems. We selected the typical plantations in the alpine region of Qinghai as the research object.
The plant diversity and ground biomass of the arbor, shrub and herb layers of the plantations were quantitatively studied by
standard land survey method, biomass model estimation method, and biomass harvesting method. The results showed that .
(1) the plant diversity of the herbaceous layer in the artificial forests was higher than that in the shrub and arbor layers.
Community plant diversity was greatly affected by plant diversity of herbaceous layers. (2) The ground biomass of
plantations with a forest age of 20 years was from 921.9532 g¢/m’ to 6314.9671 g/m”, and that with a forest age of 35 years

was from 9563.0731 g/m’ to 15181.1201 g/m’. There was a significant difference in ground biomass between different forest
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types. (3) The proportion of ground biomass in the shrub layer and herb layer of the artificial forest in Qinghai Province was
small, ranging from 0.77% to 1.49% and from 0.004% to 18.54% , respectively. The ground biomass of the arbor layer
dominated the total biomass of the ground part of the community. (4) There was a cubic functional relationship between
herbaceous ground biomass and community and herbaceous plant richness in the artificial forests of Qinghai high-altitude

area (P<0.05).
Key Words: alpine region; plantation; plant diversity; ground biomass

) 22 FEPE S T (R e R RS A 28 78 | X A 25 2R G DI B 18 52 ) — 1 A 25 U A 7 1 A
AR A R DA T R S T RS RS RE N EERIUE Y L, BT A Z R
Ph5 A4 M 9 56 A B T I WA A 2 R A LR 2 R U RE H BOVE T, b m] AR AR 22t B A i AT AR
T, Ay > b AR 25 2R G 1 SR R e T4 R R SR AR AR

TE FARBES 2 AR ZREVE S AR W SC RO AR ) IR S5 TE 2 N R X TEAE & S B0 9 AR il
BA AR, H#F R BRI ZFIERT . BATF SRR, FiE X R RIBA B CR IE
LM R FERMOCRRURHSE Y AR B BT R R A, X m JE XA 2R S A i 9 e R b
PEAT T2 . i T FE X ARG, SOREAR , 25 SR, 1 2R AR AE A B 2 LR B A7
T8, U SE 22 4 h e R JE R b, i FEHE NG D 1), 9 0 A T 5 ) X G iy FE S HE AT 1 WS, A 11 o 9
AR Y F R S M AR R R AR EOC R . RN R T AERE B L S SR M i ) 2
FEVES AR OGRS R R TCIE R AR R B R A XU PR e St b AR e 5 18 3% T
Koo FEEREDHRGT THCTE T e R Y 2R S A R R A I TR E Y
JE S B R D, MBS X A m S MR 2 R S AR i O R AT T A, 18
A A i SR 2 R S GORIOG , TTREAAR ) 2 R 5 A e JC 0 B ARG, 7R 7 Rl s Dt ) e FE i
EBRGP AN THAS RGURAHIR A 1 £ (B H R e 2 XN TS R G Z RS 2R
Py e AT AR IE KRR E T N TDMA ) A1 5 AR i R i S B 2 I 8 S AR i T A

T R FE I TR Fh 1 2R o A2 e ARALvE i 350 AR A AE ) DR, AR SOt
WEAZ e AR RA RN A N AR Ry o 28 N AR SR AR SR BEA TR 9T . 38 2 % A MR 4 1 % 114
T Z R b AR YRR AR KRN B DG R BEAT IR AL AT, LU ) W1 7 96 JE XN TR v A ) AR 1 S5 2
PIE R A . AR B 2E XN AR Z2 B 5 A Wi WP S AR USRS | i Xk N MK A2 45
HAHEEFY,

1 REXHLR

FFE XL T A8 AR L R B [ T T B 2RI AN /NI s, 3t FA A 73531 Ry 36°54'—36°56'N, 101°
40'—101°41'E;37°1'—37°2'N,101°40'—101°42'E ; #4443 5 E 2460—2650 m ,2840—2970 m 2 [ ; J4 /R VA fif
TR THMEEIL T 18], P HIAHEE 12500 m, B J& 2 52100 0 RBE A . th Tk n A [R] R TTRE S 3 IR
ARSI B M 2.8°C \2.4°C AR AR BIAE 70—130 K ,60—120 K2 [8], PR 1 2570 2 0 1
B4 AR K R AE 450—820 mm Z A1 Sl bt 2 M bR R R A TR D AR N, BRI N TART 1984 4 5L
IBBHEEAR, B H AT (RN TARA 35 4ER9MEY, 252w 3808 &/ B iU 3R ; BT THET 2000 4F 54T
IRBHAAR, B E AT IR TARA 20 4R B9ARIE 0 3R TR fs s . 18 i EF A e A 1 B B 2K T RN bkt
TR A B 3 3 1y 7 0 1 A AN AR BT BH 3 4 A . AR SCade 49 79 3 s 9] B 3 ) 189 X TR BEA T RS
PR ) R 25 B B A TG 2% S o B2 TR IR M S B I bR S v R AR 2 R R A T I A2 (Picea
crassifolia)) FEALTE N ( Larix principis-rupprechtii) (#5417 ( Populus cathayana) ,FAME( Betula platyphylla) %5 | F 5
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HEARFNA VY i ( Hippophae rhamnoides) (#7253 %% )L ( Caragana korshinskii ) ¥ AT ( Lycium chinense) | 8% 1 A
( Berberis amurensis ) = 111 55 £k 4§ ( Spiraea alpina) | 4 @& M3 ( Potentilla fruticosa) 55 , £ B H AR Y AT LW H 15
(Medicago sativa) . T B8 3 9% % ( Elymus nutans) | W) 3] ( Equisetum arvense ) . Bk 4" 2% ( Polygonum viviparum )
A

2 MIRAE

2.1 FEHLIRE SHYEA

AT 2018 45 7 2 8 H  FET A8 I BT TME & RIS /NIRRT, SR I 12 b B AL TR,
27 ANFRAEHD, S TRA AR REAHEAT 4 A VRS ; BT TMER P TC IR S Ak, S B 4 Rt 11 bR ok i1 7 A
5 B IR VAR B 4 FRASHS 4 Fhalibkdt 16 PR TRFST . bR AL E N 20 mx20 m, s A4
KAl GPS 255, I RE bn i L AR AR IR S B ) S0 RIS SRR 8 IR AR BORNE i Made e
O AT A 5058 s AR BT 2R ) AT 3 5 mxS m ATEARRE T, it 81 MRE T MR
FP B B M4 | SRS T IR A DR IC SR s MEARE L N AR OK T FIE S BEE 9 A 1 mx 1 m MYRAREE)Y
LT 243 ANEETy  RTEARFNS R Bl AN SR A TR A RIS (R 1) .

®1 FESERAIHKREXBER

Table 1 Basic situation of plantations in the alpine region of Qinghai

bR s - \
X - . /(° i .
B OHSNE M g ww ) B e )
.. . Slope Slope .
Partition Code Forest types Number of Altitude .. Density
degree position
standard plots
Ak 3 n \ 4
I T8 o RN 3 2517 230 RS 0.2020
Larix principis-rupprechtii
A2 BAHLMK Populus cathayana 3 2558 32° -k 0.1380
A3 FMELIAR Betula platyphylla 2 2557 7° b 0.119
==y ! éé
ng BRI 3 2523 120 s 0.1590
Picea crassifolia
Ak 3 n \ 41
B R nFAGECPRRRA 2 2875 140 b 0.1700
Larix principis-rupprechtii
T2 BAHLMR Populus cathayana 2 2906 23° gl 0.1630
T3 HMELIMR Betula platyphylla 2 2944 18° Rl 0.1680
==Y k! ;é
SV 2 2954 20° R 0.3130

Picea crassifolia
HilE s A2 T AR AR
T5 Picea crassifolia-Larix 2 2917 20° itk 0.3050
principis-rupprechtii
HHE- T IR A

T6 2 286 17° { 0.1630
Betula platyphylla-Populus cathayana o (LS

Py T AP
T7 Bl = A-F IR A 2 2909 13° 2573 0.240

Picea crassifolia-Populus cathayana

EIHE-T7 13 A2 TR M
T8 2 2948 20° 0.2810
Betula platyphylla-Picea crassifolia o L

2.2 MY ZFEERE IR

AR A AR A A2 BT RN R TR 7 00 F & 248 4 2 AR PEFE 41 Simpson $54UR
SO E G

T TR R=(n-1)/InN

Shannon-Wiener 54X . H=- Z PIn(P;)
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Simpson FaEL. D=1- ZPiz

Pielou 5] EEF5 4% . J=H/In(n)
Ko TR EAR FARZZREMARET , n HYIFNRE, N ORI PIRANERECZ R, PR R A AR
RS RE L], B P, = n/N | n, IR G ASAREG TR ZREESR RN, P, D0l i BOARX EER(E, A P, =
N/N , N, K5 i ANYFIEZE, N AIA EEEZ M, BB 1V = (AR + MIX 35 + AR R ) /31
2.3 AR B AR

TR Hb 3843 A oL A R A T S B R AR MR R R ST A R ) O R AR AR 2R AT S A
PRV 8 5k B AR E A S O By T BT R 2 B o i 2R W

TEARJZ N RLAS 2 00 b 38 A5 0 el i Wk AR B, E RS2 SR AE DT IR AE B> 5 mx5 m FEARRETTHY
Hh ] | B SR ISR Ty BE R BRI N SR 27 Y 3 MM RR AR D7 o TR BCE B OGRFE DT G R
b b AT W BREE 0 RE O | R 0 e [ PSR R R A | IR A [ S (4%
HUFE 100 g 2247 )  HBETVETE 85°C 4500 N AL T 2 fu i ARGEAE i 1 T 5 LU (BTSN RIS T IR RN R A 1Y
L A X7 s B 1B N I I = S A . 7 N (0 B3| W I R VAT AR N = N =5 WA =7 A
2.4 BRI S5 Hr

HIH] SPSS 24.0 HEATEAGGE T 3 M7 , BRI 2R J7 22 70 W LUEAS W) N AR 9 A4 22 5 10 35 5 SR 1 SPSS 24.0
AR 2 FE DN TARAE ) Z2 R 5 A W A T A DGR 23 BT R 115 A, e 3 rh Ay T SR 0 ELA R B2 i it
LTI EVE R A SR . A Microsoft Excel 2010 2044 % B8 #4740 B0 Hr F0VE A

3 ER59M

3.1 AR A 2R

T 1 o FE XA N T AR AE ) Z R ECRT LU D (D3R 2) TR 1) 3B, MRS 55 DR 3R A AH [R] ) 15
BT PRI 20 4E 09 N TAREEYS th 325 BE 48 50 (R) . Shannon-Wiener 540 ( H) 55 00 A TbK AL, B9 Ky
NTHR A4 BARFESHFRI N N TAHAR Al> A TAK A2> A TAK A3> ATk A4, H AT AR A1 A2 5 A T hk A3 A4
25 1.3 ; Simpson $84L( D) Fl Pielou 5] FEFEEL (1) VAN TR AL ey, N TR A3 efik, EARZMEEE
FEEL(R) .Shannon-Wiener 584X ( H) .Simpson 84X (D) 1 Pielou 5] FEFE L (J) Fe i I R N T AR A2, HfH 4
5147 0.80,0.92,0.55,0.87; A T4k A1 A3 Fl A4 B TEfH, UEBHZE N TAK A2 HERYIFRFE . BAZHE
& R (R) \Shannon-Wiener %0 ( H) Simpson 844 (D) Fl Pielou ¥ FEFE 2L (J) BILAN T AR A1 e, H
{E 53910 4.07 ,2.63,0.89,0.80, LA T AR A3 S5 fik, HAE 435714 1.36.,0.89 ,0.25,0.32, AR H R I A T A
Al> A TR A2> AT AR Ad> A TAR A3, H AT AR AL A2 5 AT AR A3 A4 ZF0E . #E 2 W R
20 RN TMBEE 5 AR 2 Y 2R R ISR BT, N TAR AL Im AR S EAZHY £
FEPEFEEO HL AT N TR B AR MR E

RIA 35 AERY N TARRES h 32 5 464k (R) . Shannon-Wiener 1548 ( H) #% 25 19 9 N T bk T6 , HAB 43 51
30.00.2.54 , FAR Y g A TAK T4, HoAB 43 51K 6.00 1.44, N T bk T 5 HAl A T Ak 5 .3 ; Simpson $5%4 (D)
1 Pielou S5 FEFEE(T) Fe i (943 9 N TAK T6 TS, S/ 340 A AR T3, HEARZ M 35 B EU(R) .
Shannon-Wiener 6§ %% ( H) Simpson 840( D) Fl Pielou ¥15)FEFE 5 (J) B 930 N TR T6 , Hidy 7 Fh T 4K
PITCA, GAPHZE N T AR To R YIME F &, FARZMFEE EFEE(R) . Shannon-Wiener 35 %4 ( H) | Simpson

BEU(D) F Pielou HI5]EEHFEE(J) BIRIN N TAR TS e, HAE /3518 1.72.1.77.0.77..0.73, A TAK T3 $x%

1%, FLAB 3904 1.02.,0.32.,0.13 016, S FH R TR TS> A TR To> A TR T7> A TAR T1> A TR T2> A
TR T4> N TR T8> N TAHK T3, BREA)JZF & EIE(R) 2R A BEI, KA A SRR 225 W3, %
I TAR TS WEARZYRRFE , 8% 2) THEARZE SRARZHY Z R E R X L 315 B ZE AR R
35 AE N MBS i AR A R 6T, 31X 5 20 AEARIE A TARAS 25 S — 3k
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3.2 ARRE AT MM Y
FRAEE 1 ATAIZEMRES 20 4709 N TAREES Hb el IR aa
Ay MR B M N bk A2, HE A 10000 m Ak
6314.9671 g/m?, AR 1 g N T bk A4, HoffJ 921.9532 14000 b 2 abab
o/, FLE 50 T W2 20 4EARIBI A TR 55 2 i b
FEE RN T AR A2 REAEBDRER R m . MR R
35 AFRY N TAREEVE o, b A LN TR TS B
&, HAE h 15181.1201 g/m?, A T bk T8 S A, Hifti hy
9563.0731 g/m’, H2E 5 W3, l L nl & H 35 4R ARid 1)
N THBEE P LT AR 5 BRUA Yy s, A 0
e JE e A S RO R ATAZATALTI T2 TS T TS T T
RGN 1 A A1 20 SEARER 9 N AR A1 A2 (A3 A4
oA L35 Py i Y LR AR S 2R AL T 35 AR AR Y
ATARTL T2 T3 T4 FrAHh IR ) A ’ 1 B2 R plantation communities and trees
SIS AR B AN BT IR s R NG e R R 2 5 5 3 (P<0.05)
R TAHAREEIS S TR A 2R 22 RN, 36 3 hilE
AZHRARZH EH AP S AR ) LN, 4 BITE 0.77%—1.49% ,0.004%—18.54% Z 8] , &
WIREIE b 3o e R EBOR TRARZ A,

10000 |
8000

BT AR b A i

Biomass per unit area on the ground/(g/m?)

6000
4000

2000

B 1 FREAIWEERFAM EEY SR

Fig.1 Characteristics of above-ground biomass in different

®3 FESERTEAINE . Ei LEYME

Table 3 Aboveground biomass of shrubs and grasslands in different plantations in the alpine region of Qinghai

AL BHEAR P A A HEAREY &Y FAEY Y
A Mo LAY (g/m®) b L AEYR/ (g/m?) SR L E % SR E %
Code Shrub biomass per Herb biomass per Shrub biomass as a Herb biomass as a
unit area above ground unit area above ground percentage of total biomass percentage of total biomass

Al — 24.07+20.40¢ — 0.5167
A2 93.83+57.66 54.75+£26.97¢ 1.4859 0.8669
A3 — 234.07+20.62a — 15.8819
A4 — 170.89+40.35b — 18.5357
T1 — 25.09+10.97ab — 0.2192
T2 101.09+32.98 83.08+46.83a 0.7822 0.6427
T3 — 28.92+13.88ab — 0.2796
T4 — 0.51+0.23b — 0.0041
T5 — 13.31+2.41b — 0.0877
T6 82.16+48.02 80.60+37.12a 0.7776 0.7628
T7 — 55.91+14.37ab — 0.5798
T8 — 18.63+23.58b — 0.1948

R [ /NG T RER R AN TR T ) B 22 57 (2.3 (P<0.05)

3.3 ANTHAEY 2L S EYECR

RV ZAEIE S0 AR ARG/ A R A (3R 4) , ARl D 20 47 B N TRV i A 2 3t 2R Wit S5
Vo PR Z REPERERICR UM DG, FRE DG 5835 (P<0.05) |, Ud A B A S 1l 1 A5 0 6 BB AR Vi AL 22 A A 485 o sk
A HEAR R A Y S R SR AR B SR RA B TR E L AR s b SRR S
VAR A R R B IEAR S (P<0.05) BN AR b S A= Wi 5 7 K= 3 b AR Wi BERE Vs AR ) R R Y
TR

MR 35 A BN TARRER b (32 4) , AR Z b b AR W) o 55 RAS 2 A 45 BRI AR 9 A R AR R
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Shannon-Wiener 541 . Simpson 8505 3 IEAIJE(P<0.05) s #EAR)Z FoAKZM FAY =M FaAY S
Vs SR Z R PR BN DG OC RN 3, U I R AR 2 b b A= ) o WA U S AT ) Z2 MR S i A,
PRI Ry AR 2 1 A Yy R A ) 2 AR B B I R

R4 EUSHEEEHSH EEMERXRY

Table 4 Correlation coefficient between plant diversity index and aboveground biomass

- REE I FEVEIR AR FEPETR A
Miie/a LY Community plant diversity index Herb plant diversity index
Forest age  Aboveground biomass
R H D J R H D J

20 AR Herbal layer -0.805"" -0.719"* -0.656"  -0.397 -0.855"" -0.751"" -0.701"  -0.686"
H#EARJZ Shrub layer 0.221 0.026 0.067 -0.263 0.143 0.143 0.22 0.158
e ARJZE Arbor layer 0.618" 0.35 0.361 -0.087 0.532 0.425 0.469 0.392
SEY)E Total biomass 0.613" 0.343 0.355 -0.093 0.525 -0.751"" 0.464 0.386

35 HiAJZ Herbal layer 0.82"*  0.67"" 0.514*  -0.333 0766 0.235 0.085  -0.135
H#EAJZ Shrub layer 0.098 -0.064 -0.129 -0.299 0.009 0.054 0.056 0.049
F*ARJZ Arbor layer -0.219 -0.062 0.032 0.401  -0.015 0.232 0.231 0.308
B & Total biomass -0.205 -0.054 0.036 0.39 -0.003 0.239 0.235 0.309

R,F & EF8% Richness index; H, Shannon-Wiener #8%{ Shannon-Wiener index; D, Simpson #§%{ Simpson index; J, Pielou 3% B 8% Pielou
evenness index; * P<0.05 fH5GTEREH; = = P<0.01 MR B3

TEREY) ZAEPEFR B S b b AR ) AR DGR 3 A B SRR b XPARIS Sy 20 4R S5 ARIE S 35 4E 1 N TRk A= 4)
S HEY) 2 FEE AT REAR RN 0T, BFIE N TR MRS 20 47 28 35 AR M)l b A= it S A 2 ¢ R
BIRENEA AGBIT R S, R 5 Al LA AR RA A h B Z AR S MR TS R AL
FAIE(P<0.05) , [MIH R E51 518 0.494,0.440, ik S P 20575 0 BA 2 B A=Yy S S A+
B HSERATE SRR BOCR , =R RET 5518 .

y=87.482X" —4.596Y*+0.07X-367.092 ; y = 616.648Y> —244. 173X> +27.548Y -328.626

y PR R AV REA Z 3 B A ) Sy A AR RO R AR R R

®5 EUSHEENSH FENBERRE(RY)

Table 5 Plant diversity index and above-ground biomass regression coefficient ( R?)

FEEEEH Shannon-Wiener 5% Simpson F5%K Pielou 242 BE1E %K
Hi AR Richness index Shannon-Wiener index Simpson index Pielou evenness index
Aboveground biomass T s T A T oS Tk s
Community Herb Community Herb Community Herb Community Herb
FIZAJZ Herbal layer 0.494 " 0.440" 0.300 0.138 0.301 0.232 0.109 0.300
F*AJZ Arbor layer 0.511 0.365 0.003 0.294 0.001 0.265 0.107 0.355
BEY & Total biomass 0.506 0.364 0.004 0.297 0.001 0.265 0.111 0.358

% P<0.05 FAEPERE; + + P<0.01 AN B2

4 Zr5iie

4.1 ifig

TP ZAEPE R T AR DI D Fh = 5 R B AR Wi R T RV 25 S5 TR i R R R A 1 AR TR
PR AR S X e E X LR M R BRI 2R AR A R AR R M O R AT ST, )
W T 75 1 = FE X 20 AFEAREE N TAREEVR BEAC 2 1 b A= )i S VR SR AS R ) 22 R Pk 802 B70RE 56 5 35 AR AR
BN TAREE VS SR 2 A Wi 5 AR 2 2 8 B AR ORI VS A W) 22 R 48 B0 1 38 TR A G s B R s AR 1L Ry
TR A S MR E R S UORBOCHR . A TTARAE B v B AR ) 2 R R I I 58 435 R0k
B NTHEEE P RAY R AT S, AR S TR TR b, X 58 H & i —8, X
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FIRBSE 1 T LAR R PR3 A« (1) BEAERSBAS X I 25 P BER A imy , BH  Fints SRAR A &y, AN WF S b 3 ik
TE T BASE JGRRIRIRL SGaR 55 6D ol AR A K TR BRI R REA A K FROK; (2) AT RE R AT IX
BT FE X MK, B TR IR BEAIG, A K 2o A S D AR TC IR AR R R I i R SR AR K (3) Al R
JERIN W R , BB AR T OGRS REAR AR

M TARFE B 7 (0 1l b 2B W) B AR RIE SR 25 Rk AR 20 4R A9 N ARHE EA=Yri 4 T 921.9532 —
6314.9671 g/m’* Z ] R A 35 4B N TAMHE_EA= YA F 9563.0731—15181.1201 g/m’ Z [A] , H AR AR i)
ARG SR 2 ) b A ) 2 S 0 3 3 RT e R R 2E N TR 7% A R A B A 2SRRI R ], R B0 Ar
I E) N A= P i B R R AN R] I Ah  BIFIE 4G R R 7 T 1 FE N AR R 2 5 REA 2 1, B30 A= i o
A ) LA TR R M A e R A B e R S XS R4 A A g
— 3, 1 BGX AEE R PR (1) FeARJZ A RS PR e R i PR B v B AR RS2 B M A
TR ZZRR 5 (2) 775 1 S FE XV IR B AR SRR IO RS 45 0F 0 RE T AR BT M 55, B i [R] AR R A= )
b,

MAEY) Z R S YR CRIRORE , HINF 2 A SR A A & SHEY 2 E CRFT T
W5E BRI ZE A AR COC R PR DC G R BRI BRBIOC R ANARSCAE 2 BRI T b R TR Ak
FRIAGARTE T RN Y A 2 R B R R A 45 3, T O R IE G — e, R FE X, 80
He] WP NG SRR S A B e RUEATIR S, W N TR b WA S X SR AT T
WF5E 15 AR A Yy SR ) 2 A0 I 5 2 M OC , I AR A ) 2 M 5 AR W i O T W AR G, T
A0 v FE VD R BT A TS A5 A R R X A 2R RE RS A e B M
o AERARGED AR I TR BRI B R SR RO SEOC R AR SO iR FE XN MR R v
15 T W98, 45t 20 AEARIR N TARRLA JZ M 2R Wi 55 RV B S AR ) 2 AR PR AR B2 A OG5 35 AR ARIR Y N
TAREA L 1A Wi 5 RO 2 T & R BRI I8 R 22 AR PR 50 W 3 TE AR OG5 AR S AR A A FEAS 2 M
AR SRR RO R RO R AR SRR I TR RS A 20 AR N TR A
W R — 3 H S AR SCRRARIS R B SRR BCC R A —3, SEOXFES LA TR . (1) 76 FE XK
TR R IETURR DR IR Th AR AR A K48, 20 AFEARIRS B9 N TR WG R B TV 55 T ARV R FE AR A 28T
REARRL, 75 B — Bl 2R 5 (2) A SO N TARAY ISR P 91 A8 1645 ) 1 A 2 4 E A S A E
JEE SR RBOCR M7 RS MA SRS e THEMBEE S —a A A 56 &, I R 05
P eI RS S A 2R 5 (3) WAl BE S AF 58 X G4 5, A SCHIF I 1 J N TR, HoAth = 35 0 5% 119 O o
] FEM

HRT, Y258 8 5 N TMH Y 2 RE 0 5 A4 5 10 56 R AT T RS0 9T, 0 a7 3 450 Rz o
SO M A ) SRR S AR R R  BhR T RS S A R 2 S AR R A )
ZREMES A REACHEAR B . R PE S DI [ (4 AR A0 75 A sl R A T 5T, 15 Hh RS 22 R A
Yyig 2 AR REFRBORBOC R . MIADFSE 5 X S TR 45 R 56 4 — B0 W REA DL IR (1) AR5 AE
TR TR X IR B ST SR BT A5 R 25 5 5 (2) W RB SR AS SRS ARIE R PR AL, HAARIE 41 #5070

25 LTIk A5 B N AN AT R B R AN 58 AT T RE S Y T HEVR AR IR 454 W) R 2H 1 7
WacE T MR S S AR R SR AN, BT i E XA 2R S AR R A S R AT R
TRABIGE, TR B M) W 257 G R A BIR ] BRI S LA AL, DT BT G b 4 DX I 2R 2R S5 A A S5 4
42 45

AR 1 = FE XN T 2R RN AR 2 & THEARZ SRR R i) 22 A 2
ARSI HE RO AR O R AR e ) RN B L AR S SR e R T IR R R M
AR R TR IO TR S AT Y 5 B S R A AR 2 A 2 IR PR EOE R (P<0.05)
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