ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
immomes 5328 £28 202F 1A (FAT)
B X

IR ERFRE B F S HBF SRR BOEALLG oeeoes T B, A, B, % (333)
PE KRG £ AL R YA GG R T e T &, xR, FEE, % (343)
IR SRR P B Fo AT ZAP B T AT A A EAG B A HAL -overeeeeeeeeees FHEZ, X B, X E, % (351)
BRI AN TR AR E R FEAE BAK, & % (361)
B RKGEFRERZ G AP FHENRILEL e Vil ’%{{%}g’%%ﬁg,% (371)
R IA P 2R XAKIU AT JR G Z) My B T L5 B T of) oo evvmernneemnrenneeieiins shot b Ak, JH %, % (380)
AR R A T KR DURR A om0 BB e RER, ¥ EA, /%%, % (386)
KPP G AR IRT AEA E IR TR e WHT,RAET B AR, F (394)
JUMR TR T SEAGFEARAR T wvevrrrrrr e ?K/%%,%T:ﬁi,ﬁﬁ?ﬁ?,% (402)
BBATEN THRIGARE B IRIRAGTG R, wrovrrrrrrerrrrerareeii E/J\}Q(’E ¥, (414)
KA E RBAIRIA A RA LT HAE oo Koo, EHA,ECE, % (421)
R T ALK EAERETAELFAGIRIE e 1B FH FEEa, TA®, % (431)
R AT AR B 5 e R A i BB R AR By oo Mg EEM, B B, F (438)
A2 G B I ACAHLIL G AF 22 R BB R I AE AT woveeeenee e a0 5L, E ALKV, F (448)
W R A BAN ST SR B A AME LR B eeeeeees e Bl EER RS, F (457)
i o e A A5 SO 9 S R ) B T S AR IR Ao R b e AR, R4, BN % (465)
A G At R LS By 0o S R AL F AT e RER T H,HAR, % (472)
53 A 3T I AR & At BAL B ATPase 7 G R woveeerrenernii HEH (483)
KB A AR IR AR B S RS MR e

.......................................................................................... S EME 5L, TR, E (489)
JUMN KB LRI Mn BT TL S BE  eveeeeeeennnnniinniiiir et e e e e P BRI KRR, £ (499)
EEEREA D EMRIFRAE TSR LI ER G Hrh e kR KAZE % (508)
RIS A RN LA LR ABEH Ao LIREG E MM Foey weveeeneeeneens WFF ,ZAL,BRER, % (517)
KB A AR bR S 2 R E ARSI B TAL e K R E AR % (528)
ML Z R A RGP RAR AR RG LIEHACERE e EBEA,FBT, T 1L,% (538)
GENESEF SRR EAE S X ZERIT UL 2 BRI R, RIEE KA, % (548)
R R A P KA LIS AT I IR AL B TR FL eeeeeeeeeeeennannnnnnnenneeeeaeaeaa e X%, B A (557)
oA i B R T R A AR R R B SR e K OB, FEE R, XLFE,F (567)
Wt I T Bl % B AR R R FURACIRIL 0 LI D e F OB, FRHRWY,FE (578)
H 5 AR T IR B 3 R 15 AP AL S FE - veeeernenreeeeeeeeen e BB P R4, (588)
TR A T H LS A By ST RBL A B v 5 eeeneeeneeeeeee e KR, X EAL, TR B, % (595)
TRBEE T 3T €l A4S A B ARSI b A S ARG v oo EFH MBI, T/, % (605)
S RT3 A ST YR IO T3 vt B IR A B - B R H KB ERAG TG0 vevvemmemnn e

.......................................................................................... 75 EE,FE%W%,&?%)XL,% (614)
PRTACHEAL P IR T By R ALAG Ry TR TG B R AE—— ATV A e BRI, BN, B S, (622)
Hh Tk BAe GIS W) B ZEA AT 2 ALAR G vvvvrrereeeersmmmmnnnnninninennen, Wfes B N A (632)
T AR G A A F Y BVOC HeAA E—— A G MH R A ] oeeeeernnnnenn ¥ONE @, E OB E (641)
R R
RRVKDF T ERBEFMED D BIETRFNE e TRERRE RKE FHE,F (650)
KoL) 4R R G AR B B FE T AL vvverreeeeeeeneennnnnninaiieieeaaa e 7k 52 8y XAk A Justin Liu, % (659)

HAFIEARSH . CN 11-2031/Q * 1981 * m # 16 * 330 * zh * P = ¥70.00 * 1510 * 37 *2012-01

ECEEECEEECEECEEEEEEEE

HEE R R WP E Y A 22 B RG22 R RSN A e A ) 4 22 R, A 2 R LR (R AR AT sh Y,
AEATG S IR 1500—3300m 1ME AT LUl ST =g LB bR, 4 R TR SRR, B S g [ TR S o B 2R AR 4k,
REME AR, &2 S FREZHNESORTE, T8, MR B R o8 2
S HNRE,, )& 220 R B ) CHOR Bergfnigdes . B E R —9E SR CITES MsR—9F,

HEREM: BEFEEIR EZEMFE  E-mail; cites. chenjw@ 163. com




5532 B 2 M H N 2 Eie Vol.32,No.2
2012 41 A ACTA ECOLOGICA SINICA Jan. 2012

DOI: 10.5846/stxb201011291695

FEA8 BBOT, EARHE, ZR el XIS BB, 1157, P8 R - O LL v A2 B e ME TR S MR 43 A S 2 BEPE I B2 0. A2 2524417, 2012,32(2)
0605-0613.

Ren X M, Yang G H, Wang D X, Qin X W, Liu Z X, Zhao S X, Bai Y. Effects of environmental factors on species distribution and diversity in an Abies
fargesii-Betula utilis mixed forest. Acta Ecologica Sinica,2012,32(2) :0605-0613.

SN F F X B 1L A2 - HiE B2 IR 32 MR
7K SRR
fE B0 BT Y AR AR R R ES g F2

(1. PEARRMBHOCER B, i 71210052, BRPEEIEIRARAL TREARBIZ PL, K 7121004
3. PHAURMABHE R BE, P 712100)

4
3

FEE XK AL YR AZ (Abies fargesii) K& HE ( Betula wtilis) TSR R R F 34T T 9848 R JH CCA HEFF L4047 17 3R 58 A
TFHYF MR i CCA WAL T4 EE N 1) T Z AL, GAM LA T YRl 4= 5 BEXT 4 A FRBE TR ma Y, 2550 oK,
T3 pH R A A S XTI R A B (P < 0.05)  HR SR N R > 20 55 > pH B R BRI (R LR
AN &P EEAYE) A EE (P >0.05) . GAM SLEZ4RRI], 13 pH A A 55 5 G ROR 4 N & R £ 5
M =B T (P < 0.01) , WrFh 4= 5 BEBE pH (A T+ M8, B4 a6 B Rk Fh s s/, ik 4 N & w28 ek 52 2% 5
FIHEA YT 4 P SRR R R E A BE (P > 0.05) . ELIA AR B MR AS MR Bl 3 A S A0 1 vl 3K
A AN pH A 0 R REE R LR SR IS5 R

SRR YIRS AT 5 CCA FREE R 7 WU Fh ZHEME ; GAM ; L LV A2 - B METR Ak

Effects of environmental factors on species distribution and diversity in an Abies

Jargesii-Betula utilis mixed forest
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Abstract: Environmental factors have a full impact on species distribution and diversity of forest community. The
relationship between environmental factors and species patterns suggests important implications for developing optimal
strategies for conservation of species diversity, sustainable managing and utilizing plant resources. Various types of plant
communities have been documented in regard to the relationship of environmental factors to species distribution and
diversity ; however, little attention has been paid to Abies fargesii-Betula utilis mixed forest, the typical plant community
functioning critically in soil and water conservation. We investigated characteristics and environmental factors of the Abies
fargesti-Betula utilis mixed forest located within an elevation of 2700 —3100 m in Taibai Mountain, China from July through
September 2009 and July through August 2010. We established 3 transects along elevation gradient, and set up 10 plots

(20mx20m, for trees) in each transect. In the corner of each plot, we set up one subplot (10mx10m) for shrubs and
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herb. We recorded the community characteristics including species name, number, cover, height, tree basal diameter and
diameter at breast height ( DBH>1cm) as well as the environmental factors including elevation, slope, stone cover, soil
pH, organic matter, total nitrogen and total phosphorus. Three analysis procedures were carried out: canonical
correspondence analysis (CCA) to examine relationship between species distribution and environmental factors, partial CCA
to assess the respective importance of environmental factors on species distribution, and generalized additive model ( GAM)
to fit response of species richness to various environmental factors. The results showed that soil pH, elevation and stone
cover had significant effect on species distribution (P < 0.05) with the impact intensity being elevation > stone cover >
pH. Nevertheless, the other environmental factors ( soil organic matter, total nitrogen, total phosphorus content and slope)
had no significant effect (P > 0.05). Some species, such as Ribes glaciale, Lonicera webbiana, Rubus amabilis,
Chrysosplenium pilosum var. valdepilosum , and Kobresia myosuroides , were associated with low stone cover, acidic and total
phosphorus poor-soil; otherwise, Betula utilis, Sabina pingii var. wilsonii, Potentilla glabra, Ajuga ciliate and Ajania
variifolia were more prominent in high stone cover, low acidic and total phosphorus rich-soil. Besides, Spiraea mongolica ,
Pleurospermum heterosciadium , Carex filamentosa, Poa nemoralis and Draba ladyginii var. trichocarpa occurred at a high
elevation. However, Lonicera szechuanica, Rubus pileatus, Fragaria gracilis, Viola biflora and Carex capilliformis var.
major were found in all plots since all environmental factors had little effects on their distribution. GAM analysis indicated
that the major environmental factors associated with species richness were soil pH, stone cover, elevation and total nitrogen
content (P < 0.01). Species richness increased with increasing pH and decreasing stone cover and elevation, and richness
changed intricately with changes of total nitrogen content; in contrast, there were no significant effects on species richness
(P >0.05) from soil organic matter, total phosphorus content and slope. Thus, species distribution and richness pattern of
Abies fargesii-Betula utilis mixed forest were influenced by a variety of environmental factors in which elevation, stone cover

and soil pH played the most important role.

Key Words: species distribution; CCAj; environmental factors; species diversity; GAM; Abies fargesii-Betula utilis

mixed forest
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Y pH X Fh 315 B RV 3R IR Fried 461Vl Medinski %6 BB FEMUEN] TiX s, —SE0F 73R
W WP 2 AR S T SIE g Z IR AR IR ARG AR ) —SE B TERIA N o 0 L SEAT Iy 3 0 T S 4 e A5 22
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2700—3100 m JEIFE N, %X MA ) P Bl 2 AU, AR TE08 T8 B 2R R PG 3 JEE IS R 4 il (FE A b
245 15 km)25a FOWEINECHE B | AR RF K IR 945.5 mm, FEAEPRET—9 H FHE 8.4 C,&%E A 1 A)iY
HE-4.2 C A 7 A5G35 20.4 C MR =19 °C , Bk 29.7 °C ., %X K S |, 24b 41 %
BEHOIR iy A i AT R Sy L RS A, 2R, B R TR RN R A

1.2 IURE BB e 5 v

JHAE T 2009 4F 7—9 H F12010 4F 7—8 H AT, 7L LA A2 -Hit B MEIR SR> DX N, VA0 B 16 1 3
ZRFEAT B SRR LR HE 10 ARy HEA TR A | Ay (01 A R T i U2 L v A2 - R MR SS ARk A
ORI, BATRARE DT 30 A, FRAREEF AN 20 m x 20 m, 7EH O TS 10 mox 10 m /NVEETT T
ARFNFAT Ay (A SCH BRI IH T RANHEAT08T) o et T & DRI ZEE S8 s B, Kbl 1
RERRT A B W42 FN A%

FHFHF2C GPS500 M 5E T AEARE T R4, FH L0 20 500 6 T 3% % Al TSk A s, IR T4
AFETT 0—30 em B EIERES, DT RTERETT 4 1 Kb B A7 — 80T (R AR 30 em MLIZ SIS AN
1k TR B B AR 48 R A S AR IR G 1A I SE 58 50 L pH B, A ML & N & P
ik, pH {EA pHS-3CT Y pH 1IN E A AL FH SRR AT 45 vk -AM gk, & N HBlIC e /ik, & P HR
W-ARE Lk
1.3 ks
1.3.1 ¥

LN 73 HT ( canonical correspondence analysis, CCA) 16 B HE ¥ FF 70 1 B L& A2 - iz ME TR 38 PR
AT SRR EFR , Monte Carlo BEAL & 4k S0 17 HE 7 19 0 HEAE 36, i AN 0 R Ze 3 A v s B
WFRAR /N, I LATEHE P 5 XA 7 ) FP R AT T AN AL B, HE P 0 9 b S50 0 B vh 4 b 1 o A A A, HLH R
(FEJT x WIFl) 8 30125 ; FREEAERE R 7 AIRBE R P 30x7, TR JEA I A 0 0 T B (R A A 5
I3 .

TeAR = (FHNF 22 + AN 0 + LS ) /3
TR FAR = (ML BE + Mo B + A 5 5 ) /3

R T AT IR R 7 X P 3 A A5 ) e — BRI PR 10 B850 1 AR 355 Ry 00 5 B30 PN 2
ST HILL T A B PR R 2 F S AT CCA HEIF s U2 200 L 1 AR R o A 48 5, KB 6 MR
Be K F WA s it 470 CCA (partial CCA) HERF , 351 HH 499 YR B A S0 R i o 4000l AR PR R )
TUARRAE (RS T A A (2 0 B4 L (R R A B A B DR 7 X R o A (5 M i
1.3.2  [IH5Hr

7 AT AR A ( Generalized additive model, GAM ) J&—F Ul & IE S E R BOK AL 1m0 A8 5 5 i B AR i 2
[8] 56 ZR AR T LR AR A ( Generalized liner model, GLM) I iE—254 ), 0 5 2 e B H A B 1 A% 1 55
ZARRA R Z RIWEAELR L R, H— g0 .

g =a+ Yf(x)

P w=E[YIX], g(u) FEEER KB, o R BRI f(x,) R FRINIE g () 556 j MR LR RIS
HOREL, A G 3 IRFEAC I AR TR

SR B A B 7 SR T RS R GAM JUA , 5B FR BT X 40 50 2 0
S, F OIS A A P TR . R E AR R,

R=3S
X, S RN IT YRR S
CCA HERFH CANOCO for Windows 4. 5 521, HEF K 1 CanoDraw for windows 4. 0 SEh%, GAM 5 7Y [ty 4 4 |
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R 560 K W = B X 4% R 58 IR - g iz {28 - S-PLUS 8.0 52 A%,
2 #ER551
2.1 HERT5 CCA HEEHrHE

X L 1LV A2 -k B METR A AR o S PR B IR 74T CCA HEF , Monte Carlo 656 1A | T A S50 il #4024 ik
EM(P<0.01), CCA 4 Mih RFHRE T W Fh-FREE R MY 85.9% , by 2 iy BB R IAH] 69.5% (£
1), Ui CCA Hi 2 fiC RBACUF M R ey Fh- A G C R, 7 DB b, e P & & pHIE A AHES
CCAT fly fh 25 A 8 35 7URH 6 5 W4 S CCA2 Bl B 35 IE AR OG (36 1), 3k b I 3 mop Bl 38 0 R 56 O 2R 1 I
PR LA AR B ER BT E

F1 FEETFE CCA HIFHMBEXRHRHAFHE

Table 1 Correlation coefficients between environmental factors and CCA ordination axes and ordination summary

FR5EHF Environmental factors kfxiﬁ ifxi if i‘ijs ﬁf gfx‘i‘f
pH -0.53** -0.17 -0.02 0.05
A HLF Organic matter -0.18 -0.30 0.06 -0.20
4= N Total nitrogen 0.15 -0.11 0.31 -0.15
4= P Total phosphorus -0.38* -0.08 0.43* 0.37*
34K Elevation -0.23 0.84 " -0.06 0.04
B Slope 0.11 -0.10 0.44" -0.43"
#4055 B Stone cover -0.80 " -0.30 0.15 0.00
CCA HEFHEE. Summary of CCA ordination

FHE(E Figenvalues 0.22 0.12 0.05 0.04
YR HEEHI K Species-environment correlations 0.89 0.90 0.70 0.81
UHABRANTERBILS 44.90 69.50 78.60 85.90

Cumulative percentage variance of species-environment relation /%
Jr A WS Y PR ES Test of significance of all canonical axes P=0.004
* FORTE0.05 KF LR, + + FRTE0.01 AP LR

2.2 PREEPR RS A R R R

FEFTPRALIY 30 AFET R, MAHESR T 127 MRl Horb 4 FRTRAR 22 FREEAR 101 FhEA, i FIRARH K
FZLAZ (Larix chinensis) FIFEEMI ( Salix paraplesia) 2 JAE 1 AR B BL, A R, ORI ARSI 40#7

FrA T pH (H  TIEAS P &5y CCAL Bilh 22 A7 B AR (1 1) TR I CCA2 Bl T 1) B3, vk
JIIZE BE F ( Ribes glaciale ) . T8 Vi 2% 4 ( Lonicera webbiana ) . 3% Wi 7% %) ¥ ( Rubus amabilis ) . & & 4 &
( Chrysosplenium pilosum var. valdepilosum) .75 ( Kobresia myosuroides ) 25434 1E CCA1 B 04 47 vy , BIAEA 56/
AAOREE TR MR A P S i LRI A A B L4 A0 MR S ME A8 ( Sabina pingii var. wilsonii) |
R &M (Potentilla glabra) ffi'E 5 (Ajuga ciliata) 5725 (Ajania variifolia) %8950 5 2 M0, HEFE A7
F CCA2 Bl bEymp¥h , N3 4548 %5 ( Spiraea mongolica ) SR TR ( Pleurospermum. heterosciadium ) . 2
EEHL (Carex filamentosa) FRHLF- R (Poa nemoralis) ELIRE i ( Draba ladyginii var. trichocarpa) 55 , Heor i
T TR FE () R, BVAE 55 S M 35 A e Z2 W 0 A 5 DU )1 2.4 ( Lonicera szechuanica) 3K %2 #8 T ( Rubus
pileatus) M55 555 ( Fragaria gracilis) AL E3E (Viola biflora) . KEIREE ( Carex capilliformis var. major ) 55
BT HEF B R i o Rh  Hoor A 32 R EE IR 52 a8/ s JLFAE T A R D5 58 534

EHAIR 7 DL T AT 3 ADRREE YA AT R (R 2) o i CCA s R s, U
il R TR o3 A1 B R PR BE IR 72 4k, HoUO A o B, 2358 pH (EdRc /N T 3 LT 42 N, 42 P IR R
AE W & MU B AP oA (R 2)
2.3 BRI 22 R 5

DI Ah A RN N AR & BREE T H AR R GAM LA S5 R 2, Wb & FERE pH (A B3GR mi b
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Fig.1 CCA biplot of species and environmental factors

7R TAUE 1% —100% RyiFe, 3 42 4~ OM: AHLE;TN: 2% TP: 28 ;Ele. WK ;Slo: YA ;SC. HA A

1. B HZ Abies fargesiiy 2. WS HE Betula utilis; 3. BT Rubus coreanus var. tomentosus; 4. VKN ZEBET- Ribes glaciale; 8. FXIE B4 T
Rubus pileatus ; 9. 2L TN Acanthopanax giraldii; 10. #4214 Lonicera webbiana; 12. JEWEZEBE T Ribes himalense var. verruculosum; 13. F i
BH T Rubus amabilis; 14. 5555283 Spiraea mongolica; 17. BEHAEMK Sorbus koehneana; 19. VUJI| 2.4 Lonicera szechuanica; 23. T Sabina
pingii var. wilsonii; 24. S 5EHF Poteniilla glabra; 33. MZEXTE2H Saussurea cauloptera; 34. WZEFETF Anaphalis sinica var. sinica f. pterocaula;
38. KHM X ES Saussurea macrota; 41. KEIRELL Carex capilliformis var. major; 43. KK FE Cardamine macrophylla; 50. /111 #8 Bk &L
Circaea alpine; 52. #%J)L. % Pseudostellaria heterophylla; 61. %3R4 Cortusa matthioli; 63. {55 Ajuga ciliata; 64. Y35k Cystopteris fragilis; 68. bk
Hi TR Poa nemoralis; 72. $RZEWKE Cardamine scaposa; 74. BERREDT Draba ladyginii var. trichocarpa; 75. FBARZERE Carex capilliformis ;
82. LT EEHL Carex filamentosa; 84. Ve Artemisia qinlingensis; 89. X 4AME Chrysosplenium pilosum var. valdepilosum; 92. IWEEIK H Oxalis
acetosella subsp. griffithii; 93. Wg & = L E%E Aster alpinus var. serpentimontanus; 96. AL Viola biflora; 97. 7% Kobresia myosuroides; 98.
KHEHH Saxifraga josephii; 100. KH1%EE Ligularia dolichobotrys; 106. 41555 %F Fragaria gracilis; 113. /NMREEE Anemone exigua; 115.

ST I Pleurospermum heterosciadium; 116. M54 Ajania variifolia; 123. WHEENE Chrysosplenium sinicum

PN 2a) , BLEHE P 0 RIS A 28R B A K R I R R AL S R RN g2 18 T R
(Bl 2b) ; B34 N SRS A RS, /T 5000 me/kg B, W9 4= BE 21880/, KT 5000 mg/kg BT,
YrFp = PN (] 2¢) s YR BERE R34 P S m A3 IR 7 230 me/kg I K BNIE(A, 2 )5 2%
2 TRE(E 2d) , 4 2850 m DLF, W0 & BEAR LA K, {H 2850 m LA b, Bl 44 T s 1 1Ll T F (1B 2e)
Yy = e R B P A AR DI HS i B/ N (B 26) o e w17 % Z A1, W0 = B B G 1 b ik
W, Z RN (E 2g) .
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®2 WREEFHIHS AR

Table 2 Effects of environmental factors on species distribution

BBV Gross effect P R Net effect P
pH 0.069 ** 0.004 0.052" 0.048
AHLIE Organic matter 0.028 0. 662 0.019 0.876
4= N Total nitrogen 0.025 0.810 0.024 0.724
4 P Total phosphorus 0.049 0.084 0.025 0.686
14K Elevation 0.087 “* 0.006 0.084 ** 0.002
W% Slope 0.028 0.742 0.026 0. 606
A4 Stone cover 0.137* 0.002 0.063 ** 0.008
T HF All factors 0.346 ** 0.004 0.346 ** 0.004

P A CCA Ffis CCA 43T 499 IR EHAGIE TS, + FIRTE 0.05 KF W3, » + FIRTFE0.01 KV W3

6 8 10 12 14 16 18 20 3000 4000 5000 6000 7000 8000
FHHLFE Organic matter/% 4N Total nitrogen/(mg/kg)

90 110 130 150 170 190 210 230 250 2800 2850 2900 2950 3000 3050
4P Total phosphorus/(mg/kg) i Elevation/m

_15 C 1 1 1 1 1 1 1 1
15 20 25 30 35 40 45 50 0 10 20 30 40 50 60 70
HEBE Qlane/(° HAERE Stone cover/%

2 BEERFHIMHESEZME GAM BI& #2
Fig.2 GAM fitting curve of effects of various environmental factors on species richness.

& v g 2k 2R 95% {5 X )

FWER SBT3 pH A 4 N & it K A0 o B WU A R RS2 SRR 2 K (P < 0.01) Tl
HeAHUR 4 P BERRRARE (P> 0.05)(K3),
3 HFitHitie

WO o3 AT e RV R R 1 06 3R 2 BT RUBE SR B A 2027 R DXL B A RO S 2
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DEEAE LR A S 2 REVER B R R R MR R/ N R (Unfys ) IR IR (anveEdk 3% ) (B3 (i
MU N P 2 ) A5 FE8/E A

x3 GAM IS LHRE F RW
Table 3 F-test for GAM fitting results

F Pr(F)
pH 11.96 ** 0.001
FHLR Organic matter 0.68 0.573
4= N Total nitrogen 5.51*" 0.004
4= P Total phosphorus 2.76 0.059
34K Elevation 5.96 " 0.003
5 J¥E Slope 2.10 0.121
F+4 TE Stone cover 6.77"" 0.001

* FIRTE0.05 KPR, + « FIRTE0.01 AKF LR

AAFGE R, MG A 55 R A 8 pH (BN L 1L A2 - R TR SE MR R A I Z R LA 3
(F2,33) YR E 5 BRI PRSI 2) X Fhas BB iV 2o e & B0 [l st D B T I A
AR TR K R DA BT Y B DR G 2 A R I R 55 /N IR A 5 P A X 4 o 43 A R
ZAPER S,

i BRARE T TP — A LU R R B IR B R, Y ] 1% —T72% o Z 0T DA s bE i 2 a5 5, 2 A
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