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Abstract; Relationships between salt marsh vegetation distribution/diversity and soil chemical factors in the Yellow River
Estuary, China was analyzed. Field survey was carried out from Sept. to Oct. , 2006. The vegetation of 67 sampling sites
was investigated. Plant cover values and densities were recorded and five soil samples were collected randomly from a depth
of 0 —20cm in each sampling site. All together 11 soil chemical factors ( soil salinity, soil pH, Na*, K*, Ca’*, Mg’",
Cl™, total nitrogen, total phosphorus and total carbon) were mensurated in the lab.

As a primary analysis, TWINSPAN ( Two Way Indicator Speceis Analysis) was performed to compartmentalize all the
sampling sites into different plant associations. Seven associations of salt marsh vegetation in the Yellow River Estuary were
obtained: Ass. Tamarix chinensis-Suaeda salsa + Limonium sinense + Suaeda glauca, Ass. Suaeda salsa, Ass. Tamarix

chinensis-Phragmites australis + Suaeda salsa, Ass. Phragmites australis, Ass. Mpyriophyllum spicatum + Phragmites
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australis, Ass. Salix matsudana-Phragmites australis + Triarrhena sacchariflora. The roles of all measurated soil chemical
factors on the vegetation distribution patterns were detected by Canonical Corresponding Analysis. And soil salinity and soil
pH turned up to be the main determinants. Soil salinity showed a significant positive correlation with CCA axis 1 and soil
pH significant negative with axis 2. Ass. Tamarix chinensis-Suaeda salsa + Limonium sinense + Suaeda glauca composed of
salt tolerant species dominated the up right part of the CCA ordination chart, which indicated a high soil salinity but
moderate soil pH. Ass. Myriophyllum spicatum + Phragmites australis and Ass. Phragmites australis dominated the
negative end of CCA axis 1 mainly correlated negatively with soil salinity. Ass. Suaeda salsa ditributed on the negative end
of axis 2 indicating a high soil pH, and Ass. Salix matsudana-Phragmites australis + Triarrhena sacchariflora. and Ass.
Tamarix chinensis-Phragmites australis + Suaeda salsa distributed on the up left part of the ordination chart negatively
correlated with both soil salinity and pH. Spearman correlation coefficients were calculated between soil chemical factors
and species richness ( R), Shannon-Weiner diversity ( H') and Pielou evenness ( E). This revealed us a significant
positive correlation between R, H', E and soil salinity and a significant negative correlation between soil pH and H', E.
However, soil Ca’* and Mg’* seemed to play a more important role in determining the diversity. Reasons were detailed in

Discussion.

Key Words; TWINSPAN; CCA; distribution; diversity; soil chemical factors; Yellow River Delta; wetland
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( Limonium sinense) 4§ ; 3538 17 7E B E R ANARM ( Tamarix chinensis) 1 F 3 KR TT KA EH ( Salix matsudana) 1
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#5 B HRERA S, AT LR E TR, -3 pH 2408 Na* Mg’ [Ca®" (CL™ MR A 5:1 K
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Q) F&Esr DL ERFEREZ {# ] MOPED {4347 W a 38 #4047 , 73 A5 & Level of division 2y 4,
Minimum group size 3% 10, K4 FhE B 435 0 ~0.01,0.01 ~0. 10,0. 10 ~0.20,0. 20 ~0.40,0. 40 ~0. 60, >
0.60 %6 2545,

) HeF  Lhz fQf#E R CANOCO for Windows 4. 5 FEATHIEXT R 4347, PR BRI, B R 2.4. 1 {4
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75 K05 (one way ANOVA) ffi ] SPSS 13. 0 347 ; #2122 1 SigmaPlot 10. 0 #£47
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B (47 £50) B/ 100m?, 25 (31 £ 11) % s 4 LES B RE (11 £7) B/m?, 225 (15 £8) % s BRE B (7 £ 6) A/
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http ://www. ecologica. cn



suotsIAp soyis Surdures jo SAYT: (ISST ¢SUOISIAIP so10ads Jo spAT: (ST ¢ (wmpords
wnyhydordpy ) e WEYKEY: ZAH ¢ (vuvpnsiow xyog )2y TH * (sypsuouio vyd(y ) BbL: gX * (sypusno sopudvryd ) g gl AT * (plogfuvyoons pusyuvu] )X+ q ¢ (vivusosd vidipoy ) G 1T * (sonwdvaydopnosd sy
-so1Founpn) ) o YR NZA ¢ (oa0Fma wnzpodui ) RO [ * (wniouon wnukoody ) Yty 47 NG'T * (Stsuaan snyouog ) Y3 E F ONC ¢ (sypuwrfo smopopy ) g N gt XIND * (plos ouohl9 ) B Y fif* AQX * (smvsoword
snad(y) ) s RE YK 0SSO * (vsyos vpavng ) TR d[D * (ssuouryo vuvwny, ) (fFy 1) * (vonwpd vpavng ) T df * (osuowss wnpuounn] ) gr T DX ¢ (pHofiauvd vistuony ) B ELHO ¢ (asuouryo wmnyouvudy )
G 1A* (09°0< ) =9°09°0~ 0¥ 0=S°0r "0~ 0Z0=%02°0~ 0L 0=€01°0~10°0=C°10°0~ 0= I*NVASNIML U S[P3[ onfea jueyrodw 375> H) 2 FE G MISE45 NVASNIML AR oh 33

ITITITTIO000000ITTIT0000000ITTITITITIITO000000000TITTTITITIITIITITIO0O000ITITIITIITITI0O0
0000000ITITITO00000000000ITITIITIITIO0000000000000000000ITIIT00000000000
ITITITTI00000000000000000TI T T TTTITITITITITITITIITIITITITITITITITIITIITITIO000000000000000 ass1
ITITTTITIITTITITITIITIITITITIITIITITI0000000000000000000000000000000000000000000 W S o HH
0 I|------- Y9Sre9--~----- A A e il ZMH
0 I|-TvTeTy-—-—--=----~-~- A e il ™H
T B A A A A A B B A A i dx
0 1|97V €S6S99+%699799999999999+VSSSSOVT-€rPTEET-—-€E-~-~-SH€9S9€E€E-$T-~--1-T-C-72 NI
0 1|€SS9SYE--T-CT---=-C--—~--~-~-~ A T-T------- T---- a
0 I|-=-==—==—=—=—=—"=—=—"=-"-—"=--"---~ [ A B il 01
I I|-F-€-———=——=—=——=——=——=——-—-—--——- - T-----=--- €= €T T - T~~~ —~—~——=——=——=——=——-———-—-~—-—-——- -~ €-| Wzd
I I|1-CC--=--=----~-~- [--=--=----- O e A AZ
I I|m€-=—=—-p-—=——=—=—~—=—=—=—-=——-=----~ EE€-€EEE- €~~~ —~—-—~--—=----——-—-—-—-—-—- -~ EErE-—"—-—------- N1
I I|--CC--C-=—==—=—=—=—=—=-=——-=---~ R A A A A A A A ) )
0 O|-=—==—==—=—=—==—==—"—"=—"—"=—"—"=—"-—"—-—"-~—-—- -~ A A e il XIND
0 O|-—==—==—=—=—=—=—==—"—"=—"—"=—"—-"—"—-~-"-~—- -~ [ A B B e il aax
0 Of-=——-~-~----~-=------------- |l A e i ittt 1SN
0 O|--==—==—==-=-=-=-"=-"-=----+- TETTTLTY VP v ESYISSY9999999999S99 v S+ P ESHIOVFYPIP SOV P El dD
0 0|cTl--C-1-1¢---~-- T-TC--T--C0C0CTTTTEETEETTLTLTLE-~~~~~~ I--1VveEEreErveErveEr v v IO
Tl R A e i v-T€T0TTTE€TTT-¢€ dr
0 O|-—=-—=-—=-—=—-=----—--—--—--—-------~- [ C-~—~~——-—~—-—=—-——--—-=-=-—-----~- stiTtreveeeTy vy DX4
(O ettt e ittt ittty TI€€-€CCC-~-| HO sopadg
0 O|-—=-—=-—=-—=—-—=---—-=-----—----- [ A A A A A A A e ARt el
87T6L9SS8Y069€v€E€L806TT1LYIETIB8068ESEC09V06IT168LSETLIVTLSSO9VYLIETITHSTI
ﬁﬁ%@hﬂ EETTTLTLOY P YEEESHPOOSSYETTIO99SSHTOSTTTITIIOOCITITITO000099€€99SSSSyveve
sops Surpdureg ffsy

NVJSNIML £q 3msa1 uopesyisse) [ AqeL
¥KHEL NVASNIML T2



2 BROEAF BT O R SRS R E R T RIRESEE R 681

100/m’, # B (2 £3) % ) o B HF W (Typha orientalis) Gk M IR INE 38 8 i Boise S Pk . XBRE £
Sy AT S 1 ER VR A ) A R BRI

(5)B7% E FRINE B + 2 FE K (Ass. Myriophyllum spicatum + Phragmites australis) , FEARINEBE S
BE(8 +3) M/m’ , 2 (58 £24) % ;P 5B (114 £ 160) #k/ m” , 3B (35 £31) % . BEVE T H IR AL
WREA: o BEVE B A A B O ER VA R _E A AR BRI EE A A

(6) BEY% F B2MD-2 3 + FKBEYEBEY% ( Ass. Phragmites australis + Triarrhena sacchariflora-Salix matsudana)
PR (116 £ 172) MR/ m® 35 FF (43 £20) % ;KB (19 £12) #k/ m® 35 (39 £19) % ; AN (12 £ 14)
BR/225m* BB (20 £28) % , BEEFEAEMA T AR (FEE B £8) M/ m* B (5 £11)% ) BEHTFF
(BEG 5 M/ m* , BE(4+7)% )%, Fi 9856 2 MK AR B EEE M0, XA
EESMARTLEE 1976 ~ 1999 HCE Uit 3 F DU UL 2% T 1 168 el X

F2 FAEBERBRIBUFAFHTFHERFTERR

Table 2 Mean + standard deviation and ANOVA F-ratio and P values of the soil chemistry variables in the sites of different vegetation types
obtained by TWINSPAN

TR T FHYIBEYS 2] Vegetation types 75243 ANOVA
Soil chemical

variables A (n =15) B (n = 20) C(n =28) D (n =11) E(n =6) F(n=17) F-ratio P
pH 7.99 +0.51 8.55+0.56 7.86 +0.57 8.08 £0.65 7.68 +0.64 7.38 £0.47 5.902 0.000
TP (g/'kg) 0.63 +0.06 0.60 +0.10 0.56 +0.14 0.60 +0.08 0.53 £0.16 0.51+£0.14 1.739 0.139
TN (g/kg) 1.78 £0.44 1.64 +0.49 1.70 £0.43 1.50 £0.39 1.36 +£0.32 1.44 £0.33 1.302 0.275
S (g/kg) 17.77 £5.83 6.48 +4.23 5.00 £1.07 2.23+1.71 1.25 £0.52 1.93 £0.67 34.230 0.000
Na* (g/kg) 4.66 +2.08 2.14 £1.37 1.59 £0.65 0.63 +0.47 0.32£0.12 0.44 £0.19 19. 446 0.000
Ca?* (g'kg) 0.59 £0.41 0.18 +£0.21 0.54 £0.16 0.15 +0.10 0.09 +0.06 0.20 +0.09 7.320 0.000
Mg2+ (g'kg) 0.37 £0.21 0.10 +£0.10 0.41 +£0.26 0.14 £0.15 0.05 +0.06 0.08 +0.04 10.093 0.000
K* (g/kg) 0.77 £0.44 0.51 £0.18 0.31 +0.22 0.21 +0.12 0.15 £0.08 0.15 +£0.09 10. 856 0.000
Cl™ (g’kg) 4.44 £1.43 2.48 +2.55 2.47 £1.30 0.95+1.12 0.53 £0.35 1.40 +0.66 7.703 0.000
SOM (g/kg) 6.90 +4.26 5.55 +2.69 5.27 £3.39 5.57 £4.01 6.16 +4.87 5.01 £3.27 0.408 0.842

3.2 H3b2EETF S ERA OB AR AR R R

CCA HEFF BRI /Nl RAR BB TR EE B05 2510 26. 6% , I 0BT Fh AT BB £ 2k TR K— &84 b5
Bo HEFHK DM SAEHLRBE YT, AR TYMIABEXR BT ZEK 74.8% (£ 3), Gauch
(1982) &, WNEAT 3 A FEAHE 1 B 25 5 BT 2219 40% DU b, WHEFFSOR R E ™ . BEik, RG 3
CCA FIRTTH 5k BEAR 1 b Sz it 250 YT 1 3R VA AR B 5 L3RR FZ R L &R 6

1E CCA =79, B3 fb2= N 7R & Sk EL RN, BRI RKERMEYMHE S 5ZETFRRMK
AN BT SR IR R R R L2 R S HER S Z B IE A G, Ji Sk E R S HEF i e A R R iZE T 5
HEF AL AN B 1 F1ZE 4 hAfIFEH,CCA £ —HiFaF BES LB REMEFSEMHX, 5
S(r = 0.804, P<0.001) .Na*(r = 0.801, P<0.001) K" (r = 0.723, P<0.001) .Cl" (r = 0.625, P<
0.001) K6 R Y], 555 —HEF fil B E AR EA R KRBT A TN(r = 0.368, P<0.01) .Ca’”*
(r = 0.382, P<0.01) Mg (r = 0.358, P<0.01) .TP(r = 0.302, P <0.05) .pH(r = 0.305, P <0.05);
TS —HF £ 5 pH(r = -0.542, P <0.001) 3¢, 5HAh b= H FIHTBEMLRXR

A O bR TR I EEAFETL 2 NaCl 1 KC1 . Pearson AHEAMTEE SR (£ 5) KM, + 352k
A5 Na® K \Cl” HEBEHFETTBENERERR, LIRS S FALBESEAE Na® K ' (Cl™ AR B 48 K ER
(RS FRMRRE) . Ca*" Mg th5 HiEihsr S ERH B EMMRKER, (B S ARk Ca°' |
Mg®* ZF R HIRE 1A BR . TN pH %5t 558 — il B F A%, (H L B REE R E MR FIk, #RHE CCA
HiF 4553, 46 LA A T Z AKX R, B30 S A+ 3% pH 2 31k 2= 7 s ma 57 = M
T HbAE B 40 A SRR R T
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Fig.1 CCA biplot of sampling sites and soil chemistry factors
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Table 3 Eigenvalues, species-environment correlations and cumulative percentage variance for the first two axes of CCA

B ltem i Axes
1 2 3 4

F#1EAE Eigenvalues 0.521 0.204 0.110 0.052
YyFh-2R3E A M Species-environment correlations 0.879 0.719 0.486 0.427
Zi1 A4 72 Cumulative percentage variance

WIFh B of species data 19.1 26.6 30.6 32.5

YyFp-I3E K Z of species-environment relation 53.7 74.8 86.1 91.5

F4 CCANAMELBUFEEFHAEXNK
Table 4 Intra-set correlation of the soil chemistry factors with the first two axis of CCA
B Axis oH TP TN TC S Na* Ca?* Mg?* K* cl- SoM

(g/ke)  (g/kg)  (gke)  (g'ke)  (gkg)  (gkg)  (gke)  (gks)  (gksg) (g/'ks)
Axis1  0.305*  0.302® 0.368**  0.034  0.804*** 0.801*** 0.382** 0.358** 0.723*** 0.625***  0.092
Axis2  -0.542*** -0.058 -0.131  -0.239 0.157  0.126 0.203 0.180  -0.103 0.192 -0.180
# % % ; P<0.001; * %; P<0.01; % P<0.05

AT LMRYE CCA =7 BRI AT e Feib 54 LR I T Z R R 7EHT YRR T 3 fb 22
A7 Z BB RIS, 7T LME B — YRR 5% TEL R B4, B HA SR E T ELMSC R Bk
i, FN AR YR FIZ A T I IE A R YRR, 4b T 55 — ¥ B 3275 5 1% R BA B SO SRR s 7 Ak st 5
A F Z R A ESE R A AT AR RS AR 35

H1 TWINSPAN RJ 73 75 i1 & R BE R R ANZE HE P I BAAE SELE &, HENTR AR O B 7T NHEF
BirpE (B 1a) o LAERAEMYN FHHE IS A A e S L3> S\.Na ™ (K" (Cl” F R &P EHN TR
pH AHXTRL, AL T HEF B A EJ7 o ED ISR IS Y 0 250 3t U 32 B4 wp 23 A 76 28 — HEFF il B9 72 , SRAE
TX LR A RAREE A Na ™ (K™ (Cl” R AYHFE. B VSR & AR T pH B0, W EZ 0 T56
“HEPRHE T 7o CF B R R SERAY T4 pH 5 7P 85 0 TR X B, A7 THERF B ZE B 7 o
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x5 LTEMAFEFZER Pearson X R E

Table 5 Pearson correlation coefficients of soil chemistry factors

pH TP N S Na* Ca?* Mg?* K* cl- SOM
pH 1
TP 0.323** 1
N 0.246*  0.270* 1
S 0.091 0.177 0.301* 1
Na* 0.139 0.148 0.288*  0.951*** 1
Ca?* -0. 140 0.167 0.376*  0.465*** 0.349** 1
Mg * -0.104 0.203 0.364**  0.455*** 0.384**  0.877°** 1
K* 0.344**  0.316**  0.410**  0.802*** 0.827*** 0.262*  0.313* 1
cl- -0.117  -0.067  -0.025 0.718***  0.767*** 0.256*  0.323**  0.488*** 1
SOM -0.143 0.200 0.417***  0.155 0.077 0.282*  0.279*  0.114 0.078 1

P<0.001; * %, P<0.01; %, P<0.05

MEAEYIFIE) CCA HEFF (& 1b) SRF , 78 ML M0 B 55 6 T HE 7 1 B0 Ze M b, X (B AR5 AR
B b S\.Na” K* (Cl™ MRS EA K, HH 1% pH I A, BRIESR F Ml T4 —H KA
il , B SK LR S\Na® [ K* (CL™ & BARXT R, P03k 9858 S5 T HE P B i 26 L3, 5 13 S,
Na® K" Cl" & .pH SN TR BB S A FHE 7 1B 59 T 3, X 538 i+ 30m pH A K. HEF R
AR b X A AP RE SR R R BT R AR R T 3 A0 4 pH BB BE b IS PR
3.3 LR T SEM O EEE SRR R

HRIE 67 ML) R H'E BTHREER, 534 i TWINSPAN Rl 5 i 45 1 45 1 1 9 SR BU 19 464 (1B
2) B et S B R T Z B AR KR (3£ 6) o

14 - 18 12 ~
12 - Lo L
ol 141 : [ 10
12 EI 08 |
8 — = -
~ T 10 ] W 0.6 - E O
of & -
4 b 3 é El 06| 041
E| 04
) L oal 02
O | | | | | | 0 | | | | | | O I I | I I
A B C D E F A B C D E F A B C D E F

K2 AREIRELRYIREERE(R) ER-ENZHE(H ) YR85 B (E) #8510
Fig.2 The box plots of species richness (R), Shannon-Weiner diversity ( H') and species evenness (E) of different vegetation types clustered

by TWINSPAN

MFHEF E IR BE R C AA RSN TV EEERE R OFEIERENZHERH 28 %
A LR 0 1 35 pH A HABEE IS ALE S . 138 pH A L33 | M BRE IS A B F R E B
R Bfi%, H' WA (H E X8R o P39 L3300 s MAFIE 2550 A 19 R \H' \E A%} B.D .E I F #7% S AUER
. AN M BEE T D A AR R BEF = 25 N LR AP M BEVE 2T E 19 R H' E 35541

Spearman /M HTZE R (£ 6) KW, MFEFEIH R 5 Ca® (r= -0.741, P <0.001) Mg** (r=

~0.684, P<0.001) HEX R BN EZE, 5 pH(r= -0.401, P<0.01) .S(r= —-0.326, P<0.001) .Cl (r =
~0.332, P<0.001) L B EHE; HBRENSRMIEH H'E Ca®* (r=-0.668, P <0.001) Mg (r=
~0.595, P<0.001) .S(r= -0.426, P<0.001) .Cl" (r= -0.483, P<0.001) £ X RN EE, 5 pH
(r=-0.401, P<0.01) Na*(r= —0.376, P <0.01) 3 B ZHX; WS EHIE 5 TP(r= -0. 284,
P <0.05) S(r=-0.262, P<0.05) Na* (r= —-0.247, P<0.05) .K* (r= —-0.289, P <0.05) .Cl" (r=
~0.267, P <0.05) 7E7E B Z AL
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R6 MMFEER), EREMNSHME(H) , WHHHE(E) 5L HMNUFEEFZEH Spearman 18X #H

Table 6 Spearman rank correlations of species richness ( R) , Shannon-Weiner diversity index (H') , evenness (£) and soil chemistry factors

pH TP TN S Na* Ca?* Mg?* K* Cl- SOM
H -0.361** -0.024 0.151 0.426***  0.376**  0.668 ***  0.595*** 0.068 0.488 *** -0.012
E 0.086 0.284* 0.085 0.262* 0.247* 0.102 0.074 0.280*  0.267" -0.122
R -0.401** -0.081 0.174 0.326** 0.271* 0.741***  0.684***  -0.065 0.332** 0.091
* % %, P<0.001; = x, P<0.01; =, P<0.05

4 g
4.1 LHEL 5 E R OB R AR R

HIALFE R T 5B AR E S ZiHe ™ Y o — e TRt i BABF I e T 44k
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B TIX— 5o
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VAR AR AT R S L F R T2 i) TN TP SOM %3843 B FAEAE—E X R . AR5 &
AU T TN TP 5B O B S A BEAR KR (K 4) , HABA R 1% SOM 506 1
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I 193 FE S ABIRAERSME R R BT 4 130 AR, (H5X Sk SRR A KR B 57,
BRI . FEFTRAR) 67 4~ 50m x 50m FEI AU T 19 MEWFR (R 1) o X 19 MEY Tt 0UR 255
VD 3 MR AR B, T 16 FHEAR BEXAR T 25% (& 3) .

HET O E A SR A B 5 DR AR ORI R . WFFEERERR R, &R Y
NEZHMEIRH, YHYSEE SRR ENBFEMRKR. XA /K-SRI —
B NG 2 M 2 WTLAE IR B PO RETE SR A PR A IR SRRTE (BAE T R A
YBNFE PR EEE R(S.5) MPFERENSAENE B (1.31) Z& T C ZHMRPTA AR, it
Heth MHXEARA B D E 3 MEEMI A IGARF B — . B ER B R A AR MF T SRR SR, —
JEANAERR e R AP AR D BB S5 TR A, PR AEFh— BRI 2 B SXFPREVE — B 2 0 T AR
PRI AR TR RE | R AL T MO0 o oAt — bl Eh i B SRR OB ST P i 2RI s T 38
LR EVE ISR ) {B 5 B O RSB AR B PR IRVE ST (B) IR AR 3 S 9% A K PR 10 + 398 4) B i
N o SEHLULH T SRR IR K AN 45 XA 1 BRI SR 50 O SC B AE o VR 282 D 2 SR i SR
BRI —IRAAEAE AP AR . R —E T 3R AR J1, 25 5 A8 B4 1 TR R AR RETE o TR
{9725 255 BT TR JSR S DAL ek EL At 0 e £ B8 0 K B A R, 3K AR A R BOREVE R SRR RO T™ . B BEVR
KA+ IR A, RN IR IR 5 ML, BRI e — BB s B 1K T, P SR BEPCR A A Ho b,
R BB A PR

B DA SR YR B R A RENSHE 'S5 pH 2IH T 0 BERNTHRKER. £IN
S5 N PEAETR T VI 3 (X R VR OB L UE B TAE R B 5 3 pH FAET P, (B pH HAEMIH)
FhEPEPEMSE R BARZE T A4 pH BREER/NIRZ M ) 0 24 pH BRREE7E 2 ~ 8 ZA)iS, -4 pH 547
FEERIRMA IR pH A FRARK i, 158 pH 5900 8 B M5 R — RO EA
S 48500 4 pH A TR KPR, R IR FARSE S . ARYE 67 MREsh 3% pH AT, 30
T b7 4 1358 pH 7E 6. 62 ~9. 46 2 [a] , SF-3E 8. 07, 4% pH 545 B 2 8] B FAH 56 56 R i — 25 1F B
T LiRBFF S

KTYMEHMES L3 Ca®" Mg SRS HATRH . W DB M F 5 B R ERENE
FEME B 5 14 Ca®* \Mg™" SR 2 UL BEEMRKR . Roem FFFTINIH N 13 Ca®* AR F YW F
ZRNE (RIS IR EEE R) ™ o 78 R HEBCRIBETEE) A h, 505 & RARTS , T Ca® ' 2AE
Fhhia R E R IR Y FH S FRRAS HOGER, BN Ca™ " W SR &R B 7P A 3R 3, AT VI BB ) T4
PEEES ™ X WA R AT AL R R O RETE A A B REA B R H R Z —. Mg
RAUYBTF M EFRICR 76 Na " RGBT, Na " 7T LAURISOE I3 Mg™* Al ™, 3t vl BB Al FAE PR BT AL % o
XL AT REFEAS7E 13 Eh MR = AR IR AT RE B U A KOF B S . (EIRARER S FE DT I3 3B B R 4R U
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