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Abstract: Iron oxides and soil organic matter are important binding agents of soil aggregates, and their
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enrichment process is sensitive to hydrothermal conditions. Variations in hydrothermal conditions along
mountain altitudinal gradients can induce coupled changes in iron oxides and organic matter, thereby
affecting soil aggregate stability and regional geomorphological evolution. This study took four ferrisol
profiles and their underlying weathering crusts developed from granite in a mountainous area of southeast-
ern China as research objects, using the Le Bissonnais (LB) method to measure aggregate stability, and
investigated the stabilization and breakdown mechanisms of aggregates during the weathering and soil
formation of granite at different altitudes. The results showed that with increasing altitude, soil clay
content decreased, whereas the contents of organic matter (OM) and amorphous iron (Fe,) increased, and
the content of free iron (Fe,) decreased. Fe, and OM were mainly enriched in the A horizon, while Fe, and
clay were enriched in the B horizon. The results of LB method treatments showed that fast wetting (FW)
treatment caused the strongest disruption to soil aggregates, with macroaggregates mainly disintegrating
into smaller fractions, whereas the slow wetting (SW) and wet stirring (WS) treatments had weaker
effects, with aggregates predominantly larger than 2 mm. The mean weight diameter (MWD) of aggre-
gates decreased in the order of MWDgy, MWD ys, and MWDy. At the profile scale, the MWDFW
decreased with increasing profile depth, while the differences in MWD s and MWD, among different
profile layers are relatively small. Correlation analysis showed that the correlations between OM and
MWDy, and between Fe, and MWDy, were both statistically significant (»<Z0.01). In addition, the
correlations between OM and aggregates larger than 2 mm, between Fe, and aggregates of 1. 0—2. 0 mm,
0.5—1.0 mm and 0. 25—0.5 mm, and between Fe, and aggregates larger than 2 mm, 0. 05—0. 1 mm and
smaller than 0. 05 mm were all statistically significant (p<C0.05). OM is a critical cementing agent for
macroaggregates, and iron oxides are critical cementing agents for aggregates of different particle size
fractions in ferrisol. At the mountain scale, the redistribution of OM and iron oxides resulted in their
enrichment in the topsoil at higher elevations and in lower slope positions, respectively, leading to higher
aggregate stability at the mountain top and footslope than at the midslope.
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R R TR AR M X A R IR P RE AR AL A A AR, UKL RE TR, R
2 RE R 5 R b, S EONFZR RS Bk L 5 R A R il 5 IR AL . AW 5T LIAR d B 2 L0 b X AL R
Beom AT 4 DA RV B 58 8 Bk 1 AL T D9 BF 5% 5 o T SEALAR A i BRI . A LS
PR AR RS A 2 AL RRAE . JF R Le Bissonnais(LB) IE™ . #R 3 1L AS [6) RUBE T+ 38 1 3k i Bt WL 1 5
BEIR L] . AT o A b o 1 3t 31X 4 SR B8 U5 UMD L 7K b DR 2 A 548 S B B Bl

1 #R57RE
1.1 TERE

WF5E X AL T A R A 1, MR 237~1 056 m. BR#5 6 & A SEFE K A /38 5 2, <
i 28 T g S BRHS o T 2 XU, AR AR 14~20 °C L 4EFEK R 1 400~2 000 mm, M L JEE 3 1l T3
TR i LD L D B X IR RS R N E B, MR R AR S R A BT
& ARV R AEAR NG T REAL K A AL HI T 4 A, A I & B 2 1 8 AN R E ) 20 R 2 (A
). ERE B R MEERZE(C )2 HESZNIEA 20 cm RE 1 AFES . LRE 51 AFERGE DL KR
B2 (1 TSR AAAE S N SR T DAB Ik i o AR v e R R s T I E B BT A R T A B AR R
£7 . PRARFE S TE B AR T 2o 72 b B B R e Bk S REAR 3 F AR T e 42 AE T . T k3% 3~5 mm PR {K
FE S s 00 #LAL M B RE S TS . 435048 2 mm A1 0. 25 mm Fii kb PRS2 .

K1 RERSEBHEERRENE
K/ EREKE/ FEHIR/

RS +2 4 7 FAEAEL
m mm C

FJ24 111 b 2T 3 25°19'29. 9"N 118°28'26.8"E 237 1688.8 18. 4 11

FJ27 111 Hb 2T 3 25°35'14. 3"N 118°11'42. 9"E 754 1731.4 15. 6 16

FJ29 11 b B 2T 1 25°37'56. 1"N 118°10'16. 3"E 814 1739.5 15.3 12

FJ32 1Ly M #5458 25°38'20. 7'N 118°12'59. 3"E 1056 1721.9 14. 4 12

1.2 TEEREUMR

O pH SR 1+ 2.5 £ K Ho O B A, A HL TR R AR R MR Ak I e YL 6 e B
(Fe,) SR FH A B 1k B2 B0C 90 285 ik (Fe, ) R T A A6 TR M — 0 o 9 M 3 — U R B (CBD) #E B, 48 BUIK
M B 5 R L 7 W vk CH SE ZA 30000 W 5E o - 358 5T 4 R BOG R BEVE I €, FRIZS 0.5 g HEaE T
100 mL BERR . A 10 mL (9 10201 E AL = L Br A ML . BlJ5 4% i CBD 3% L BRSS9 . B Ja
A 10 mL 19 1 mol/L 75 i @ FR 44 . #8745 43 8 10 min J5 b #O6 R B AL (5 /R 3C Mastersizer 2000) il 22 .
KL A% H B8 Bs ) SEAT R0 23 - BB/ T 2 pmy BYRLOH 2~20 pm, BPRL R T 20 pm. BT A SEE TR
VU R R 2 b BB 2 2 B S0 5 58
1.3 BREARKRREMSE

Le Bissonnais 7€ R 40 G 45 70 AW SEME 42 T — bRl U FE . A0 56 Do st S0 i | 0 3 2 i 0 T 3
JE s 3 Aab T (LB 0O, W KR IRIE I . 22 K . LB SR A0 B Ak 2 Sy WOV T 4 FRE SR PL
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HARBAELRINTE .

D K050 25 W 3~5 mm BIRIRLE 40 CHEMTHET 24 h, PIGE—WIIR &K & .

2) PRI (FW) . BLHEF AN 227 . WE WS e, DT SR A4 32 S ml SR AL ) A o e VR I AN 22 5 I ik . RLAA
BAELHEN . © RS g4 3~5 mm iR RIK, BREFERAKA 50 mL KA 250 mL B, #E
10 min; @ WA RG89 KW 5 O K Bt b (9 1 B AK T & s 8 e ok A RS 7E & W vh B2 1 19 fL A2
0.05 mm i H s @ K7 S B N5 5 W © Kb B RIKBEA S W amih, 78 40 °C
THET, T KE T 2 mm, 1 mm, 0.5 mm, 0.25 mm. 0.1 mm 1 0. 05 mm Effi; © ¥4 7 b KAl
RAK T A5 F IR PR it . MR 2 0. 0001 g, AR BRI RIKT &, /NT 0. 05 mm #5543 1Y 5T &t B 90 46 T
PR A A @ N L

3) 12 SN E (SW) « BEAUEF AN/ G 5%, WRAK F BT o 22 g ik . 5 PRSI AR L HRIR AR
J18N s IR R T XA fasE i, BREREL TRy . @ U5 g £ 3~5 mm i (Y B RAK, R0 e
TUEAC b @ FIBAURA AT 2.5 e IRUK L 3 om JEIFLAY 250 mL B, #E 60 min; O HUE4C B 1Y
R AR B2 52 0 A TS TE CBE R A FLAE 0. 05 mm Hifii; @ HE FW AHEREOD~O©.,

O FHRIEB(WS) » BN IAE R . AR AR £ BRI HLH 0 WL IR . BAREE L 3R . O #x
W5 g 28 3~5 mm BB SR IK, RZRIFARA 50 mL ZEERY 250 mL B4R, #E 10 ming @ FIWEH
PeRR i (1 S BEE T 5 O KB b i R AT S B iR R UE AN A 50 mL 47K 250 mL =S, mA
CFEZE 200 mL; @ FIRZEZERRO, BIFHEZh 20 W, # & 30 min; © WA H = M 2 09 Kk
T © ¥ =AM b i BRAKH QR R Ve AT TE S B i I fL42 0. 05 mm i ;s @ |HE FW 4L
HYLRERD~O,

5 HHE/NF 0.05 mm(P7), 0.05~0.1 mm(P6), 0. 1~0.25 mm(P5), 0.25~0.5 mm(P4), 0.5~
1.0 mm(P3), 1. 0~2. 0 mm(P2) e KT 2.0 mm (P13 7 ARG AR AA 5 5

AT R AR AR 8 PE AT HIPE B i it AR (MWD) RoR . AAF .

n
E:Iiwi

MWD =——— @)

Do,
XA w, B DR RN TR G 5EG o0 B DR RIS ERE, FW AR B 5 519 F 5
B HARICH MWDy s SWARBER 15 8] 19 F- 2 B 52100 MWD gy, WS AR B 153 31 (197 1 5 & B AR 0
K MWD ys .
1.4 Sitoh
K F Microsoft Excel 2010 F1 IBM SPSS Statistics 20. 0 A4S 5E A # . fEE S5 %108, RA
Pearson #H 5¢ 2 $IO6] A8 it 22 8] 19 A5 JC P 47 4347

2 #HRESWH
2.1 With+IEERENL MR

M2, 8 pHER 3. 6~4.0, JBRMR M+ 58, FEEILH TPk R MBUR 71 E 4.
ML TOE A L0 RS, 0T M 2 Ry 0 O U O B R, ML AR A B DL R LR RD KL L BB & R
12.89%~22.26%, By & &0 23.28% ~44. 72% , 1l 0 2 k0 ARy i 2 AR IR, IR S oA
39.51%~62.82% , Ll THANKL 7 & WYt T A3 . A ) ORRE B BORBARTE B R R, Bk R
P — 2 ) T A R
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N N fbLs/ Fe,/ Fe, Fe,/Fe,/ Hiki/ i Whi/ N

THHE  EEER pH + 5

(gekg™  (gokg") (gokgH % % % %

FJ2¢  A/0~20  3.9040.10 10.76+4.27 15.162.02 0.5640.02 3.74+0.34 15.114+2.92 33.13+5.73 51.76+8.65 B+
B/20~100  3.80£0.00 7.274£0.95 18, 74£1.47 0.41£0.04 2.2040.25 22.26£0.78 38.234£0.8 39.51E£1.45 EiE+
C/100~200  3.9040.00 5.3940.96 15.2442.75 0.35+0.05 2.314+0.33 14.64+2.14 31.99+4.32 53.38+6.35  HF+

FJ27 AJ0~20  3.90£0.10 15.4544.65 18.75+2.03 0.2620.14 1.37£0.58 18.44£0.49 39.06+2.49 42.5£2.97  FilE+
B/20~140  4.00£0.10 6.54£2.91 20.624+1.43 0.17£0.05 0.8040.22 18.02+0.78 41.79£1.59 40.19+1.25 ZhE+
C/140~300  4.0040.00 2.9140.51 16.0540.98 0.0840.01  0.5340.08 13.82+1.23 44724191 41.46+2.94 i+

FJ29  A/0~20  3.70£0.10 23.26+3.83 10.23+0.69 1.554+0.16 15.1040.54 12.8940.28 31.16+2.17 55.95+1.89 W FiEL
B/20~120  3.904+0.00 9.12+3.18 11.4340.44 1.340.32 11.8243.17 15.49+0.85 35.2842.17 49.23+2.54  ZiE+
C/120~220  4.00£0.00 3.89£0.55 10.39+1.29 0.8540.25 8. 16+1.77 13.05+1.04 35.08+4.87 51874574  Hi+

FJ32 A/0~20  3.6040.20 48.22433.30 8.07£0.58 2.0040.11 24.86£0.43 12.974+1.35 26.04+£1.52 60.99+2.87 WHIEL
B/20~100  3.80%0.10 10.52£4.95 9.0840.76 1.33£0.51 15.0446.98 13.90£0.63 23.28+2.58 62.82+2.86 BPRIEL
C/100~240  3.8040.10 5.2540.79 8.37+1.39 0.69+0.11 8.36+1.28 13.824+2.02 23.99+2.51 62.19+4.55 WHEEL

2.2 WhtTESSEUYRENRERSR
WMk 2 s, HHEE NS B L REFHm R E L2 B A0S E 0 REE, HIEAVE S ER

2M~Mi2y@’émﬁﬁ e KAH AR I TOER )2 JEU LR 0] B i AR s 7E I REE |, H 3 AL
b B R G I A . R AR i N LU TR R R B Y A E) O SRR AE . L Fe, RN 8. 07~
zawg&gmiﬁmaﬁmmﬂﬁ%B§;EMﬂRFLIABﬁCFi%F%¥ﬂﬁ£Mw%@&
T Wi REAR . AE 5 E b, Fe, 78 B2 E %, 13 Fe, FH &N 0.08~2.00 g/kg. e KAE H BLFE 1 TR
T2 IR L, A BRI B 2 LHE Fe, P& b SUABER ST = midg i, 7E#) R b, Fe, P& &
Wit TR J3E 388 J i A . 3 Fe,/Fey 0. 53% ~24.86% . HAS LG Fe, A3,
2.3 Wit HIEFARES L
W 1, B2 froR . ASTEAL P R 2K R 1A SR AR S5 A B B R A Ll R ) e RORE B S B Y s
] 43 S AR AE . FW AR BN, KRR 1 K IAT SRAA 3 B A A Ry /N PRLR A, A i U 1T SR AR 9 43 A B4 HC, LA 1~
2 mm, 0.5~1 mm M 0. 25~0. 5 mm KM AN ., KT 0. 25 mm R RAK G LA 400 ~80%
IR E L, ARLEHEZS, BEX CRERT 0.25 mm b %A RS & LTS F IR s A8 R
by RF 0,25 mm 7 2 A R R Bl TR B 38 ik 2> s MWDy 4 0.5~1.6 mm, 7 RE B, (TR

ALLJEE o T L B ) T A S L A R A TR B R . SWORR BRI L KRR AT R AR A A A A
P RARRLAE LR T 2 mm KL Ry 3, FH G 4296~90% . KT 0. 25 mm A 4% AT IR AK L 61 24788 3 90 %6

L b RO A T RURE b PR R ARR AR AR A 22 R . MWD, B FJ32 #lii A9 B2 A C Z/NTF 2.0 mm
Ab, HARFER IR T 2.0 mm, WS AT, /KA AR 0 i/ R RE R 55 D AR R A2 LK F 2 mm KL
Gk FE, HHHh 42%~80% . KT 0.25 mm K g% A L) 2588 28 90 %6, 1l b RO A m ROEE 1
VB AR R AR 0 A TE ] B 25 5 . MWD yws 8 FJ27 F1 FJ32 #T A BJZ A CJZ/NT 2.0 mm &b, H AR
HKRKTF 2.0 mm.,
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B FWFJ24 W FWFI27 B FWFI29

B FWFJ24 W FWFI27 B FWFJ29
B SWFJ24 ®mSWFEFJ27 W SWFJ29 W SWEFJ32
B WSFJ24 ®WWSFJ27 B WSFJ29 B WSFJ32

0.5~1.0 mm

B FWFJ27 W FWFI29 FW FI32

W SWFJ27 W SWEFJ29 M SWFJ32
B WSFJ27 B WSFJ29 B WSFJ32

0.25~0.5mm  0.1~025mm 0.05~0.1 mm <C0.05 mm
a. AR

FW FI32

B SWFJ24 ®mSWEFJ27 ®W SWFJ29 W SWEJ32
B WSFJ24 ®WWSFJ27 B WSFJ29 B WSFJ32

]
025~05mm 0.1~025mm 0.05~0.1 mm <(0.05 mm

b. B

FW FI32

025~05mm 0.1~025mm 0.05~0.1 mm <(0.05 mm

o O

FW S P i, SW o s . WS BuR /A4,
1 ARALEFAXTHARGHREZSH

2.4 TEBAMREBARKHSITEE

W 3 Frn, MEHE M4 BRI, BRI R S Fe, BIAHE R BT 50 0. 658 F1 0. 746 (p<<0. 01) ,
AAEGI#E L, HEIEME: FRS50RMAHEREN —0.601(p<<0.01), HALGI¥E L, BHRAMK,
HHLEE Fe, & Fe,/Fe, BIA & R B0 510 0.592 1 0. 643(p<<0.01), HAGI%E L, HWEIEME;
MWDy SHEILFTHIAERE N 0. 724(p<<0.01), HAGI¥E X, RIEMHK; MWDy 5 Fe, M X R
Bk 0.530(p<<0.01), HAGIH#E X, RIEME; MWDy 5 MWD s BRI KERECHN 0. 694(p<<0.01),
HAESIEE Y, RIEMSE, FW AT P15 A VLR SERECHR 0. 776 (p<<0. 01, BFGIFE X, £
IEAHG; Fey 5 P2, P3 R PA MM CHE B A GEit 2= L (p<<0.01), R IEAMIK; Fe, 5 P1, P6 fil P7 94

KHRA G2 L (p<<0. 05, HEIEMX,
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A B C A B C A B C

FI24 F127 FI29 FI32

B2 ARLETHARGEHREER(MWD)
*3 HARGREHSEALERBEXME(n=51)

AR Feq fe, Feo/fog MM pw Mgy MMDws B i Bl FWOP - FWCR)  FWCBS)  FWCPO  EW(P)  FW(RR)  FWCP)

O O Y 1 5 11 R 6 A 4 S0 00 0BT 04T 0T 000 006 060 s 0.046 =0.018

il I LS 7 A 1 R TR A1) 0 0 ) I R 1 TN 0B ) A/ R I
ey I 008 =0T 00 LET0I0 T AT 08 0061 /A 1 R 71 R R R ¥
Fe, I A 08 R A R ) Rt e T/ A B RS ¥ i
Fe, [Feq | M -0 Dt R 1/ R R 0 R R R N LT T
D g I 0.2 0T T 1 R A A A R 1/ R A
MWD sy 1 N 182 [ I I I R A
D s I DI/ A I /A 0 R R A I T R A
B L -0 -0 I R I (/I f A 1
i | L S R I A 5 R O A
i 1 0 % £ R R L R O R
FW(R) 1 0 O R W A A (8 R N
FW(R) I R N R R ¥ A
FW(p) 1 0 8 R 1 I 7/
FWRY | A |
FW(s) I L8 b
FW(®) 1 076"
B |

B ZREOOATEARSHZERME), AR 00 AT LABEHZENMR),

3 iTFig
3.1 Wt BNRESGEL D BN

W3 2 iR, LSRRI B A i, L TR 2R R A F AR, 3 W10 S o IX A3 HL IR
B A PR B AR ) T 2 U AT WL e ELAT W S B L 7 LM R BE L AT WL A e I T
T 35 FT A 5 L0 M S L b 8 O YA 5 T T BB A R T A LR B9 LM s A 3 BT
T HEHEAM TS R, IR S Fe, MAREREN 0.592(p<<0.01), BAHGIHT¥E X, RIEMR, £
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AN Fe, nE B AL W52 &0k, T4 FIFA ALY PR AE . RIS, Ll 00 DX A g 4 1L R 3 o
B, REYR AR, B2 NSRS, FA R FAIURMR R, ERmE L, AR AN
FiEam T BEMCE, MRS RE DEEZE 2 a0 AR K,

M2 2 A J, TR R TR WO AL KA KB R E SR R AR S B A B R e A RO
. Fe, &7 w R4 T = M BEAC, UABA L b TR BB DT TR A AL Kk, TS BUOR B T B
B B R AL I AR T IR S s eI RN b, Fey 75 B2 S 4, W3 3 Fras, MOCTE B4 &0,
Fe, SRR M K RE R 0. 658(p<<0.01), HAGIF¥#E L, BIEMKE, RHFR S Fe, 7£ W 1 72
RATRE LA 1 PR AR TR . RN, Fe, & i & Fe,/Fe, W45 T i 38 i, Bl ) v 38 B 38 fin i %
X, ULEA W A A AT Fe, MORAFE, R H 56 VLEIE A WL &2 &0k, Wil — &= E L
B 41 HE i o 80 Ak SR Ak W B e R
3.2 WitEHK L ARGHIARIE

FW A BRI T 4 48 7 T [ 1 0 B2 2 KT 8 2 T 4 1 I D ok 36 Vil i A D 508 R e ot A 9 IX 4R
RERKWEZWMR R 40% ~72%57, HILfE R WIS T A RERBEEN Z 8 H LXK, 4 FW 4#
Jo o R R FZ A R D RLR A RAIE, MWDy, EER 0.5~1.6 mm, 76 R F R 1L ORI
JRG e T L B s 7 0 TR T A S 300 R B 8 T AR AU P A AR 3R A (LB B 14y 28, RERAMHE R AL T
ARERD . FI32 RIZFES MWD 2 FRUE KT, XATRES HA VLR & BB & &E VMG, UK & & &
(145 HIL S5 RE 8% A7 RICHR AR K W 48 2 TR G T SR AR i IR

*4 FRAFHREBER(MWD) TEREREE (LB 1996)

FREH MWD {8/mm Fe g T e & MWD {8/mm FasE vk
1 <0.4 W H AT E 4 (1.3, 2.0] T
2 0.4, 0.8] A& E 5 =2.0 W Hofa e
3 (0.8, 1.3] 4

SW ik BB FI48 SV CONTR . 2218 I 1) o B b - HE AR 25 5 ik 5 R B P SRR B IR G AR . SW A
HIFLLKT 2 mm R A RIE A FE . MWDy B FI32 #I1H 6) BJZ M C ZAM KT 2 mm, 1 P 5 )
T 6] 25 52 N B G, ARG A(LB ) 4338, B FIs2 flmy B2 C 24k, AR & 3 b 1 i LR e R
B.FI32ARMWD B KT BEMCRE, FI2BEMCERRMRSEWN S S THMHm, H
MWD gy B AT oAt 10, 156 B HILAR 2 1 Hp 9 R0 A7 3 DL 4 R MW D gy B 11 AR I 20 14 k7 ] BE 2 5 3K
MWD gy, {HFEAR A BN &, X — 25 A 15 3 Hofb 2% 2 09 32 #F . Spaccini %7 58 2 W1, HURE & 4055
AR TG PR 26 £ (LAC) I3 AR T4k & B 0 LAC 13, KA RIKE S 9adn . b, HRERZ2H
R MER I, BR FI32 B 2M C 240, Ho Ay M 37 B350 1 2 W 32 /ANW 2 W/ PG, B R 1) A
FJ32 B2 C )2 TRy, — BB BIR, BI85 55 1 /)N FR o 7T B - 350141 SRR A 85 R BE A BB
PR 51 % 7K A 30 0 R - 39 i T B 45 1) B, 3 5 T SR U A i KU 5 A (R 2 TR ARl R FIE 14 B 5 4
Re—3, HIA WA FZRER MR RIGEAE 22 5, B2, L IEPUR BhRE s 55 . 16 BEME R 58 AR,

WS Ab 338 35 2R FH AR B P 2 90050 T 0 AT SR A, DA i R PR R AR ALC A i VR B 38R B ik X AT 3R A 1Y)
W, 328 W A RARAE MU 2 500 T R m IR i R, I DB SR RN oh il N AL IS E R . WS &b
S A REATILIR T 2 mm Ry £, 3 WX AR AR 09 0 K AE 8B/ . MWD s SRR . BR FI32 #
M) BJEA CIEAN, HARRFEAKT 1.8 mm. I N A H 1w 8] 25 5 A8 . RIEE 4(LB ) 42,
Bkt FHaE B R ERE.

I 9 X AR 4 2 2 KR 2B 2 W IME R R 40 %6 ~72 %, DRtk FW Ak B BE Al S5z 10 S0 BAGHS $ X 1) 52 P [ R
s, AT I E L R ENE . LB 3k 3 MhAbBEEE SRR, MWD i K B /MK IR A 18 8 18 1 b 2
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TN S5 A Bl AL B L PR N A B 15 YRR A SR AR IR A AL R Sy bR S N ) R e R R 4 A KU
SR A i R OO MU SRR 555 S Rk i) 28 S I Ik A
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H R 3 A, RBRGEY IS RV R R R B i S 3 A Ak B ST Y AT SRR AR YA AE — E A
K, Hh MWD gy, 585R A M B A geit 22 8 L (p<<0.01), RIEA G, SRPRLH A BAT g1t 2
B (p<<0.01), RHMAIE; Bk B AR E M A RS 243 . it ABEIE R B, 0 9 F0k 78 3R
A 1 IR 4 S92 BOR [R) I A7 AE 22 5 . Dalal 25 A 0 F K 5 ok A A5G Bk A2 41k A al +
(T B LG s FRIE P A AR Ak R R R B, 2RO AR B P R R R MR AR S T SRR B R
Ktk BA G L (p<<0.01) . HFME; Wu S5 K Six A5 78 MR 2 4G 59 7 S8 52 bt ok % B
Rk T it 5 BRI e PR Z M AEAE A G OC R . BRI, A F SRR R 48 A SRR R e M 5 R R A2 e A G . &6
L 85 10 18 I O R — s b i R R R . X T RE S ARSI 36, S TR AN . B R AR i
WNFLEH WA 20 R, M 82 A S SR IEN . LaRgE R R, Foki e A R AP it 72
hEA —EER, B R A58, MELMRPUBRE . XATRe 5 & 8k L LA e A o F 098 0 W) 4
A5, EW A AR KB W R 1 TSR, 5 A R A 4 A o B A . DT R W A SR AR e L AR
WG MWD oy 5RO AE SR TEGE 2% 5 50, U R & R AR R i FW AL 3R P SR A Ae e M i 2 22 1A
7, HAERMTES AR R 5L ik — 2081 .

PR AT, (L PR E Y S R EEZ M IR R, B 5 AR R G R AR 1 ¢
RIS, YR FW A T RIRE SR ENES Fe, &4 K P2, P3 Ml P4 K g I BIKA 5. af ABFSE
TIE SRR A AL o) P R AR T B T, RIS VR £ (LA R BB &, SRR 5E 45 R
— 0, BRI R E TR R D S A DL R A A — R . R AR B T 2 T DR AR TR 2T
TR R EEERSY s T RS I N T . BRAE LLCURZ IR SR T A R T B0 S
JE A W A b A, T A 0 AT SR A L E P TR A R ML 3R AR TN O R A
FEMPEH L S WKEM, MM I ERE S R AREEN, XWAETSRALY S
MWD py Z WA TG 22 8 L, HARE R 2, 1A T E RS KK A 2 50 2 A8
FJ27 fl F]29 h. RS0 5 880 1746 B0 ot (Hax fhar Ak 5 3 Fiib 305 XF 3 R R v il A
KB TGt 2% 2 S, Ui WA 43 Ak 7T 52 ) A SR AR 2 B, (X RS E PRS2 A BR . Fe, 5 W1 R I F0 € P
FIAHSETE TCSE ¢ X, B85 FW AR P11, P6 Al P7 (AH e BA G243 L (p<<0. 05), WRIEM K,
FE WA TG RE T Bk S AL AR A A R R AR AR B A R G AT SR A (E P T I L AR AT A
R, FHOG R AR s e A R

e W, (i HIEPAEVRE FW A T A RBRARRBREREZMAESR T 2K R, AHILES
FW ZbFE R P1 AR &M B Gt 2438 X (p<<0. 01>, RIEASE, BT M 36 2 A B IR m i Fa e 1k 5 A AL
BT K P1ORLR AN SRR A G, — Moy, TEA ML & |8 m i 3, AP R 25/ TG 5 1
AT R RTE MR+ (LAC HIEM A RIEREM R Z ARG R, AHLES Fe, 2 FW Ab 3
T PLMAHSCHE B A S8 X, RGPS J0 @ B2 A A0 P 48 & V8 F AR 08 1 F A2 K T R AR 1 B
W, — L, AALBR T RE . REMMESHREM T s FEM T A AERG T SRR A2
W F4 G ML —T Y & G U, MG sR B KRR E R s o) — |, A LB W] RE AE A R Ak & m
T B 7K 2 o 2% W e R L R R P R A G AR R SRR L DT R R A R AR AR E L R R
R PR B 5 45 0 400 43 R AS [R) )2 G D RS 8 AN AR A2 1 AT SR A, v gk SR Ak ol o PH B R A ORI
FREM K, 5 HEINREVEGIERNAI—0WE G, 3G P8 2. 22 MR R 5 N
i 3k 22 FhOL RS 2 SRR AT R AR AR R BT, BRE ALY AT AR TR DR A R AR, A LT
EH T RT 2 mm i A B,
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108 3 X S AR A8 B L B b AT R B, A LT bR R R AR A W A R A ) SR AR ] R
23 ] 53 55 X 1 3 AT SR AR 23 A1 R R 7 A i B e 7R L RBE B I U e, K AR R Y
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Fe, RANTEET AJZ, Fe, MR EET BJE. 76 LBIE 3 FALBEAFT . FW AR XS P 3R M4 9 i I £F:
FH R, K P R 32 B2 M R 5 /NRL R T AR, T SWAT WS Ak B X6 [T 58 A 1) 1 K A T 4 55 o T i ) 1T R
PRLAIRT 2 mm BLZ000 35 WTRARSP- 2 i A% phy B /MR U Oy 1 8 0 1 AR B, 098 )5 90 3l A B PR a3
A P, 2 Bk b A SR A IR 1) 32 AL g DR SBRE E aod E N  A  U  g R AA AE HRUOh
PUMUBE IR AE T S5 R BRE R 22 I Ik ME T, Horp FW AR 31 0 5l S e S5 A1 SE PR [ 25 0, 0 B 05 567, FW
Ab BT AT SR AR A RE P AE L M RO b B I TIURT L & T IR, X510 T Fe, KA HLBE £ DL ILE Fe,
ST R AR A G o AT HLBORI Bk S AL W 24 D AT SR AAIE R0 B IR 45 4, P AT BIL OGS T SR AR B3R
R BT RE J1 98 T Bk AW . DR ST 45 AT B 48 7% SR L st A7 AL e Bk A AL 2 () 70 S 6 4 S T SR ARG
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