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research. Determining the relationships between species and functional diversity in typical ecosystems of different regions can
contribute to the development of biodiversity conservation theory. In this study, the main grassland ecosystems on the
Qinghai—Tibetan Plateau, an alpine meadow and an alpine steppe, were selected to examine the relationships among species
diversity, functional diversity, and primary productivity by using four species diversity indices, including the Patrick
richness index, Shannon—Weiner diversity index, Pielou evenness index, and Simpson dominance index, as well as nine
functional diversity indices, including the FAD functional trait distance index, MFAD functional trait mean distance index,
FDp functional tree map index based on plots, FDc functional tree map index based on community, FRic functional volume
index, FEve functional evenness index, Rao functional division two—times entropy index, FDiv functional division index,
and FDis dispersion index. The aim of the study was to answer the following three questions: (1) what are the differences in
plant species diversity and plant functional diversity between different types of alpine grasslands? (2) what are the
relationships between plant species diversity and plant functional diversity in the alpine grasslands? (3) are there
differences between the species diversity —ecosystem functioning ( primary productivity ) and plant functional diversity -
ecosystem functioning relationships in the alpine grasslands? The results indicated that the alpine meadow showed higher
species diversity, functional richness, and functional division than that by the alpine steppe. Furthermore, in the alpine
meadow , the Patrick richness index was highly correlated with the functional indices FAD, MFAD, FDp, and FDc, as well
as with the FDiv functional division index, and their correlations could be respectively expressed using a power function and
two polynomial functions. In the alpine steppe, the Patrick richness index was strongly correlated with the functional indices
FAD, MFAD, FDp, FDc, and FRic, and the Shannon diversity index and Simpson dominance index were highly correlated
with the functional evenness index FEve; their correlations could be expressed by two polynomial functions. Moreover, the
Pielou evenness index was highly correlated with the functional evenness index FEve, and their correlations could be
expressed as an exponential function. Primary productivity of the alpine meadow was highly correlated with the Patrick
richness index and FDiv functional division index, whereas primary productivity of the alpine steppe was highly correlated
with all four biodiversity indices and the FDiv functional division index; all of their correlations could be expressed by two
polynomial functions. Based on the results of this study, it can be concluded that plant species diversity, plant functional
diversity, and their relationships with each other and with ecosystem function of primary productivity all varied between the
different types of alpine grasslands. Therefore, in order to accurately evaluate the ecosystem functions of the alpine
grasslands on the Qinghai-Tibetan Plateau, it is imperative to not only measure the plant species diversity but also the plant

functional diversity, which is highly correlated with ecosystem function.
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R RGEIIREA SRS TR 8 | i AR T 90 2 B R BT A I SRR Rl R
FITIRE SRR A S RGENRERI P AR W R A A A . WIF SRR R Y 2 RE AR AP 1 A e L
W, BRI T A 2 0] S 5 IR 22 8] (i S 2 0 B, LRI 7 AR el i £ R T . DI RE 2 AR I 5
SR eSS A P i ) S e R ) B 22 50, LK T RE R PR35 s s sh s g Rz RS R £
FEPEMIDIRE R I A2 255 SO R] (BB o0 2 0B AR 0 26 A ROBE )y b 2 R RV Sh BEAE Z RV E FIZh BEZ A
PERHESIRYE TR DI RERY Z R MR RIEW R I RE 2R | 3 P T 4 R U SEAN RS 2R

LR DIRE SRR AR S R G R B PR A B R Y R Z R R e
REPEXS A 25 AR G DI RE A9 AR XS 11 T, k6 20050 1 WA D e 2 R AN B 2 REVE O AR B OC R (HU, 2R 5%
PR RN | R A DR R AR, A BRI O R AR 3
W G, TR R AR X 45 A 25 R G ZREPE RN D R 2R PR 1 56 R 5, AN AT LA R 35 T e 20 R 1k
AR, T EL AT AHERELE P 2 R PEOR P B IR A 88 . SRTT , IR AT FEHGE R, H AT D REZ e

http ; //www.ecologica.cn



5 3] EHEE S ISR YR 2R S D RE SRR G R 3

Il

T Fh Z RS R 9E Z A e B RN SRR S R 00| R A 25 2R 4 HL 2 7 0 o D v 9 e M A
BRGE B W I WARE |

T 0 e I TR Y R R, BT 2.5%10° km®, SF334K 4000—5000 m, Sz H LR K AR R AR R 1
JE At LR RS A B TR e R4 R R A 24 4 A R A 13, SR TR AR Ay
AT R K —A X, FE R 0 SR ) B AR E S R G, R FE AR S R G b s A5 3 R i = i A 4
H X 2 —  FE Bk JE AR Y AR b B A SR AR FE R AR AR S A Tk
SRR MIRB R, T e S o % AR ) 22 B SR WG AR P B AN TR R i) e i T e I
FER AR Y ZREVE R BIESE . R, X075 98 B X A ) 2 REPEIT 5T 24 o T4 b s D A AR 1 ) B —
Y2t b vs IR I REZREE LS B AT . X — BAR 1 A A0 45 R 2 1 2 B M R ) 2 B PR 9 SR
ST T BRI , T A 4T %5 SRR T RE MR, DRI, O R 75 6 s J R 0 0 b 2R S T g
AR 0 BRI T R SR FIAL

BT X155 AT BT P0G e Tt X ) = 0l 245 AR — oy 5 o o) A1 1o S L JFUOR ARG 42, T 4
HEY YT ZREE RN D BE R ARG , DAY [R154 G T 2 ) J0 . S () 6 b 288 700 ) v 5 e b A 25 R G R ) 40 ol
ZHERIIBE SR E A 24 57 RERHER RGN YR SRR RE 2R R mFE R
BRGYF ZHENE DR AT A S R G DIREMRZ A (] 5[5 9 3 SRk 0] J 1Y) A FRAF S, A AT LR &
FE AT W) ) b 22 BEVE RN BE 2R 56 R TR A AT B AU R A0, 1 LTI L A 75 90 1 D 1oy % B b A ) 22
PR BRI R AL TR S

1 HERXIE

R ry AR YR 2 A AR v S ) A S ) SR O A X — T e SR AR L R VA VL
I AN B A T TR IR (36 B (101.30°—101.33 E°, 37.60°—37.62°N) FIHI%E B (99.64°—100.59 E°,
37.17°—37.29°N) HAFFEIX (1) o [TIRE P14k 3187.3 m AFEBR-5°C 4R BUR (=0°C ) N 1736°C, 4F ¢
K 518 mm, Ja ey Ji R Bl P A 5 HE T SR w28 Y Dy e FE R A, T B R HU AR ) ) Bl A LS R ( Kobresia
pygmaea) LM &L ( Kobresia capillifolia) V% M- 5-3K ( Poa crymophila) 55, WI%EEEi 4k 3306.0 m, 4545
-0.6°C 4R /K it 370 mm , AFEARIEL(=0°C) Jy 1432°C , Ja i JE R Bl M A0 M, L R BEAB e 0 Oy iy FE 5 2
B ALY VIR EAEE S (Stipa purpurea) 1551117 5 ( Kobresia pygmaea) %755 ( Kobresia humilis ) %5

2 WIRAE

2.1 fEYEA

T fr FE e Aa) R i FE R S R R R i 2R R AR5 XA 2 L TR e P 43 5 B AL 6 B 6 A% L, A B i
B 3A/MRERL (AR R 30 m B ETERERD) VAR (1) TR PIF ZRETE DhREMER Z e A 7=
FIRIIAE . SR FH Hankins > $fE 77 (0 B R WUV R4 3k  ZE AN /NRE D 25 M50 3 2% 30 m RAGRRZR (]
1) FERFFRARERE SRR (10 m) A1 3 A4 1 mx 1 m FEJ7, W AR PRV 10 b 4 A B R (0% 35 )8
FE) IR DT YA 57 U X E] 60°C AL 72 FRE MR M RETS M i g 2k 2 S AT,
22 YR 2R

AW T 4 Fhis AP Rl 2 BEPEREEC ) B Patrick 3 & B (R, ) Shannon—Weiner ZFEVE (H') 15
0 Pielou Y5 FEEFEH( ) Fl Simpson fEHEFEE(D) , B AR UF .

Ry =S ()
P, =N/N (2)
S
H’:_Zpilogzpi (3)
i=1

http ; //www.ecologica.cn



4 £ A ¥ W 37 %
J=H'/InS (4)
D=1-3 p (5)
St S AR PR TR B A A

AILE, N R G BN R K, N O REVE A A R A
318
2.3 FHYIHREMAR B AR B S REZ FEE T 5
— AR I RERF IR 3 3 28 — R IE S
AIF AR AR A 7 HERR o B 5 s R AR AR B
ik, G AL 7 20 9 WO 3 R T E A =AY
PRRFAE, QAR W 1 ARG D A5 AR RFFE LR IR 9 i
PIDIREVERAT bR (3 1) , 2@ I A UL AR HL
TR I RE PR e U 368 i SRR A A B B
XETIREL AR IR, H AT 2808 WNITRE £ =
JE DIREX M IIRE R U 3 DA BERA UIRE 2+
MY ThRgE R AR R LR T D L W

T2 b 2 25 A8 s S A5 ik 3 R R B i

FAD, ™ DOEREIR 140G B MFAD i ik 45 B o :@E’Z

% = S\ [37-39] YN | W] KAMRE

B FDp (FETHEHL) A FDe (B FHEVE) 7 IR R ieyminte 1 MR H AR
FRic! 45 5 i 1) = B BEA A, D489 0 B H 50

BB PR E BT 5 AR 2 1 43 LR A Hl RRARSRETEE

Fig.1 Schematic of sampling plots and quadrats
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Table 2 Plant functional diversity indices in alpine grasslands

TSI BRI

s ML R 4 IR
LA . . L Functional . ) T
Functional richness indices L Functional divergence indices
Grassland type evenness indices
FAD, MFAD FDp FDe FRic Feve Rao FDiv FDis
PR Alpine meadow 166.71£37.552a  4.61x0.639a  7.37:0.696a  7.64+0.680a  10.30£3.757a  0.49£0.036a  0.11x0.011a  0.82+0.045a 2.030.201a
LR Alpine steppe 47.10£13.482b  2.90:0.366b  5.20+0.537b  5.48+0.506b  1.83+1.666b  0.53+0.070a  0.08+0.007b  0.84+0.082a 1.76+0.166h

FAD2 (functional attribute diversity) , g HARER 5 s MFAD ( modified functional attribute diversity) , Dy HAR TS BE B, FDp ( plot-based functional diversity ) , S REREIR B84 (FE T #ESD ) 5
FDc ( community-based functional diversity) , SAERPREIFE B (3 FRE% ) ; FRic (functional richness) , &KL FEve (functional evenness) , Z4ESNAEHIS1 BE4E %0 Rao (Rao index) , “BIHE AL,
FDiv (functional divergence) , JIRE B4R 4L; FDis ( functional dispersion) , Sy MR AL % P AUARR/NG T 3R 25 718 BE KT (P<0.05)
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Fig.3 Plant functional diversity of alpine grasslands
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Table 3 Fitting results of the relationship between species diversity indices and functional diversity indices in alpine meadow

TIREZ R AL YR ZRETESR R a I

Functional diversity indices Species diversity indices Fitting equations R

FAD2 Patrick $6 %% y=2.2445049% 0.989
Shannon $5%X y=0.0004x%-0.0988x+8.2367 0.662

Pielou 54§ y=8x10"x2-0.0219x+1.8599 0.656

Simpson 8% y=9x1073x2-0.0268x +2.3684 0.640

MFAD Patrick $5 %% y =8.3596x"78% 0.809
Shannon F8%X y=0.1639x%-1.4054x+5.1572 0.0193

Pielou 54§ y=0.0529x%-0.4782x+1.5255 0.099

Simpson F5 4% y=0.0298x%-0.329x+1.4681 0.169

FDp Patrick F8%( y=2.7539x!13% 0.749
Shannon 54X y=0.2805x>~3.8584x+15.302 0.077

Pielou 5% y=0.0705x%>-0.9954x+3.9422 0.168

Simpson F5 %% y=0.0634x2-0.9297x+3.9786 0.191

FDc Patrick 164 y=2.13245"- 2% 0.775
Shannon F§%% y=0.3634x%-5.1759x+20.405 0.122

Pielou 5% y=0.0884x%-1.2885x+5.1098 0.206

Simpson F5%% y=0.0804x%—1.2086x+5.1002 0.202

FRic Patrick 154X y=-0.0792x>+2.0923x+15.556 0.454
Shannon F§ %X y=0.0117x2-0.2494x+3.3994 0.206

Pielou 5 %% y=0.003x>-0.0674x+0.7995 0.348
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UIREZ TR R YR Z TR R &I e
Functional diversity indices Species diversity indices Fitting equations
Simpson F5 %% y=0.0035x*-0.0814x+1.0143 0.346
FEve Patrick ¥5%X y=796.86x%-785.71x+220.47 0.146
Shannon F8§ %X y=112.3x"-117.21x+32.572 0.302
Pielou #5%k y=18.361x>-19.434x+5.5598 0.258
Simpson F5 %X y=13.406x2-15.177x+4.8014 0.296
Rao Patrick 154X y==20280x>+4281.1x—196.07 0.473
Shannon $§%X y==111.07x+26.364x+0.6886 0.006
Pielou #5%% y=115.96x>-24.039x+1.698 0.011
Simpson F5 %4 y=174.67x*-35.887x+2.4191 0.015
FDiv Patrick 5%k y=-960.17x>+1513x-565.71 0.892
Shannon 84X y=-46.858x>+78.669x-30.687 0.094
Pielou 54§ y=-3.37264+6.3027x-2.4274 0.124
Simpson F5 %K y=0.824x"710 0.1781
FDis Patrick 54§ y=-85.647x7+343.33x—-313.21 0.694
Shannon 84X y=-2.9925x7+11.737x-9.1624 0.031
Pielou 54§ y=-0.0804x+0.2529x+0.286 0.015
Simpson T4 y=0.4605x%—1.8498x+2.4368 0.014

e FER ) PR A R AR Pawick SIS B BEHE 4L FAD2 MFAD (FDp \FDc D)} FDiv Z [A] 3 5
MR BRI SEME (R*>0.7) o Hirh Wyl = 55 BEAE 4K Patrick 568 5 BEFE 5k FAD2 FUAH DG f o | R* 15 340.989
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B PR A T R, 15 DI RE B U 48 B FDiv I e P06 pR IO A — ik Z 0 20 R4 (y = —960. 174 +1513x—
565.71) .

1o FE R Y Fh 2 REEFR BUR D BE 2 REVE R B (R A G ME 5 m JE S f) AR AR (KR 4) . DR EE
FREL Patrick S IIAEF & B 464 FAD2 \MFAD (FDp Fil FDc 45 HA 58 A0 56 06 & RME 41 514 0.769.,0.734
0.7447F10.765, {HAY Patrick 76485 FAD2 850 e 405 sRECH T pRER, 17 FLAx = X850 O R A iRk
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Table 4 Fitting results of the relationship between species diversity indices and functional diversity indices in alpine steppe

Urie 2 HEE R R Yrh Z B R A A TR e

Functional diversity indices Species diversity indices Fitting equations

FAD2 Patrick $5 %% y=2.642450450 0.769
Shannon F8%X y=—6x107x%+0.0157x+1.5394 0.148
Pielou 54§ y=-2x107x%+0.0028x+0.4646 0.012
Simpson F8 % y=2x10"42+0.0001x+0.605 0.127

MFAD Patrick 54§ y=4.1428x%-20.662x+39.478 0.734
Shannon $5%X y=0.2841x%-1.4401x+3.8893 0.131
Pielou 8% y=0.343,02814 0.038
Simpson 54§ y=0.1324x%-0.7275x+1.6381 0.145

FDp Patrick 54K y=1.7535x*-16.129x+50.901 0.744
Shannon 84 y=0.71"6638 0.182
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UriE 2 M TR R YR Z TR R &I e
Functional diversity indices Species diversity indices Fitting equations
Pielou 84X y=0.343502814 0.038
Simpson 75 %4 y=0.0029x%+0.0393x+0.3732 0.179
FDc Patrick 54§ y=1.8389x%-17.952x + 57.644 0.765
Shannon $5%X y=1.0895¢" 1211 0.160
Pielou 54X y=0.3477x0-264 0.026
Simpson T4 y=0.0724x+0.2615 0.162
FRic Patrick 54§ y=0.20022%-0.0258x+13.775 0.527
Shannon 54X y=1.9692¢"038 0.179
Pielou $54L y=0.5263¢"0188+ 0.049
Simpson F5% y=0.0065x2-0.0108x+0.64 0.133
FEve Patrick 155X y=-220.19x7+233.36x-45.948 0.398
Shannon 54X y =-14.092x+11.809x-0.0958 0.681
Pielou f5 %% y=1.2671e 37 0.611
Simpson $5 % y=-2.0348x+1.2855x+0.5591 0.528
Rao Patrick 54X y=—14027x%+2349.6x—82.827 0.392
Shannon 54X y==787.69x> +144.65x~4.3994 0.197
Pielou 5%k y=2.0802x"33¢ 0.113
Simpson $5 % y=-58.142x2+12.536x+0.0225 0.063
FDiv Patrick $5 %% y=62.36x7-100.42x+54.878 0.039
Shannon $§%X y=5.589x% - 10.524x+6.9973 0.101
Pielou 54§ y=0.4511x2-1.1024x+1.1542 0.140
Simpson T8 %X y=1.1769x*-2.1743x+1.6468 0.038
FDis Patrick 54§ y=-38.878x>+132.61x-97.083 0.479
Shannon §%X y=-2.0935x>+7.6401x-4.7737 0.159
Pielou 54§ y=0.2285In(x) +0.4213 0.089
Simpson T8 %% y==0.1775x>+0.709x—0.0354 0.047

34 EIFEFHBEYIZFEES A IR

PSR FE R M YRl Z R THREMEIR 2R SRIRE = 1 Z MR LR 5, X T & €5 )i 7 , 1
WG 01 5 YR £ 5 AR EL Patrick fA7ERCR N R PREC R (y=7.2037"2%) B 5 At 3 A~ Fh ZHEPER
BOAHDCIERSS o TER D IIRE SRR, DIRE B HUE 5L FDiv SHI90A4 ™ J1 i AH S MR, — 34 i A
UL PR IR Z T (= -8%107°4%+0.0019x+0.7448) .

5 g R ORI S SRR R IR A 15 4 AR 2R U A S RS BT S TR 2
Horp 5k 1 51 BEHR B Pielou BYM] & s, HoY A Shannon F8 8, ThAEES BHE 5L FDiv 15 4 540 9% 4 7= 1y
FHOCPE SR I DI RE 2 FE PR E, HOC R RIBAH y=3x107°4-0.002x+0.9948
4 itig

ST, ZE ) il FE R JFA W B VR AE R Z e L 25 R R BRI T U F & B, K fETBe
ARZFEPE 1025 5 0] = 2RI T D)6 4 & B AT AR 25 AR, M 7E P Ah 3550 BE AT RE 3450 8 1ok W i 3 2%
St PR, Wb R IS TR = FE R ML Y () R 2 FE M D e o R RN B U L TR 5 JE R AR
P DhRe R Z e . R TE R ) I K o S R R FE R IR 4T, PRI DR T AR B 4t B s FE R R L
S YRR B N5 AR IR DI RE MR TE N T 6T, R BE I T 09 43 4 SR A ORI (AR A9 5 41
A ) 0 R G ARl o 8 2 A A I L RE S KRR B R wh A LR B A U B, NPT TR RE R it
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B, e e ) L vy e JUEAT S v (X D RE B RIURE | X UG e FE A R 7 1) A A L A R S v BB A M
R SR R RS IR D RE 2 R AR L v SR M I AR W S e T R RE AN T R A
SYREREE T L RE R RIS AR, SRR A ARG s DA R AR v AR A oA A B T i, SRR ISR T vy,
BOL A= R,

R5 EUUTHSHEEHEDESHEMERSEFTNINXRIUE

Table 5 Fitting results of the relationship between plant species / functional diversity indices and plant productivity

B A A g el ZREPEREL & T e
Grassland types Index types Diversity indices Fitting equations
o FE L fi) Ykh ZREPERR B Patrick $§%% ¥=7.2037x2077 0.520
Alpine meadow Shannon $8% y==0.0001x+0.0402x-0.6953 0.146
Pielou $5 %% y==3x107x%+0.0086x—0.1323 0.083
Simpson F5 4L y =7%107%%2-0.002x+0.8104 0.003
UIRe Z 4R £ FAD2 y=26.397x"3612 0.128
MFAD y=8x107%x2+0.0063x+3.4266 0.320
FDp y=4x107x2-0.0054x+7.0983 0.239
FDc y=2x10"2x2+0.001x+6.8963 0.241
FRic y=-0.0001x2+0.0728x+2.1455 0.139
FEve y==5%10"%x%+0.0019x+0.3156 0.255
Rao y=-0.012In(x) +0.1659 0.093
FDiv y==8x1070%2+0.0019x+0.7448 0.589
FDis y=3x107342-0.0102x+2.8965 0.126
T FE L Yrkh ZREPEFE AL Patrick 154 y=-0.0018x2+0.3134x+2.264 0.275
Alpine steppe Shannon #%X y=0.0006x2-0.1052x+6.433 0.398
Pielou 5%k y=0.0002x%-0.0304x+1.7906 0.455
Simpson T4 y=0.0001x%-0.0235x+1.6377 0.237
Uiae ZREPEFE £ FAD2 y=0.0011x2-0.2996x+63.534 0.105
MFAD y==2x107%%-5%10"%x+3.0655 0.136
FDp y=2x10"°x2-0.008x+5.7279 0.114
FDc y=4x107°x2-0.0111x+6.102 0.117
FRic y=0.1235¢"0202 0.226
FEve y=8x107%x2-0.0022x + 0.6494 0.192
Rao y==7x10""%%+0.0002x+0.0732 0.108
FDiv y=3x10"x2-0.002x+0.9948 0.592
FDis y==3x10""x2+0.0054x+1.5422 0.072

VFEW R, Wit EE i SR & AR R MRS AR AR B TR A, T
P PARRFAE D 2 RIE | T AR RS UL SR, 23 e 2 1 n] URTAE 0 b 2 W R AU D REF
JiE U ORI R SR R S AR R A IE A OCOCR ORIy 2k R, AN AR ZS
R Y (R (LG s B RN (RERANR) | i AT T O W b = 8 138 3l DAAE — 5 ¥ [l A R AE D) BE
FR B ARG NI RE R R, SRR B DO RE F wf BE M, RIe A 3 >4 07 ook 2y e ~F 5 BEFR MOk
AR, ARBEFE RIS T 4 R R W], D BE 42 & BE R 4L FAD2 \MFAD (FDp I FDe 2 [8] 77 7E % . 3
HARAE(P<0.01) , HARF R AP IX 4 DEECS P02 B ] (9 5 R AU S AR B S T — B0 ARG IX 4 154K
] 1A DG R B AR RS WA 3 B 2Z ] AU AR SC R 8, FAD2 Al FDe RIFAT EEARSRAE N REF & JE

B A NZETE SR 0 T PR AR IE 5 DI RE 2 RV Z A1 5C R B2 Ml T B2 W5, Mayfield 2805 2] 4
Wi AR A 2 S R Z R ST RE S REMEZ I G R Biswas SFINN 4 K RIEZ BISMT s B2 1Y
RE Y AR EAT RS s 38 R o R i S RE S R A BB R, b R 2 R B
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T 7EIE N B s B T T (TS R, DR M b = B 4k s R &5 D AR S 2 [l i ik — 2200k, =
SR TRIPEIR 22 52060y , DI RE ZREMEAS RGN, DHRETCARIE A, A2 A5 AR GE T RN T4 o 22 A 1472 A DU A
(1, WA R i P Ah Z RV E R A AL S RGOS R AR R D RE2E S . WRAER TR RN I D RE IR TE R
FERS E— P8, DI Z2 R 15 D RE AR IR Dy TEAR G, DIRETUAARAR , Al 8] A PR A il LA i B UsM I P 5 4
R IEAT BIE R AR, — b i 9 — AR50, WP S 5 R D BE R 25 2k sl MR =S (B) 26 BE D/, AR
IR R B e FE R SR ) AR b a2 5] B DI 25 5 T BE RV B AF A B AR G (P <0.05 ), fEL oy 9 e ) ik
—HGIFAWIE,, XA R R, WIFh SRS DI RE 2 REPE Y 5C R AR [ 2R B A AL % b R AN ]
Mayfield 55 A FEXTHF 735 B0 g 5 i MO SR HROMRARE 9 O T A TR 2 T3k — WL ™ DL 25 A 260 3
(RS S0 (A R PR 1 57 T R AR E S I RE RV E I SC R IEA A A 22 57

i LITR IRk ZRENE HBEZ REIE | T Z M B R DL R —F SR R GRS T BE (LRI AR T
1911 Z 18] B 5 27 e ) 1 g s B v P 3R BB S, SR R A 2R B 2R 25 TR A AR 25 D5 AT AE A%
25, PR £ 2P A R A AN 2 LA LSS R AR S R RO A 28 R G R TS (i 1 T, ELME A S
AR A S R G D REIR S I 2257 o T E RIS P 2R 5 48 1 Z BB SC R AT LA Y ThREZ
PRI R AR BT A ™ 1 B R MR, (EHC R M) ) 4506 19 18 BN R B — X S Y/ N 4l N T
VEIF I EE IR A R, FEB S T R I i TE R ) R AR T RE I, AN BRI FE AL S I R R
R EE SR R AR STIRE R DI TN RE S R AR ZAEE R RE SRR R B (L
HANREA LI, FOA P 8 LRI A e, A RE R | 2 IH0 3t 2 g 2 e Ml ) 2R S DI REAR S
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