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WE: [ B8] DR R ARTAG K R EEHEZ —, WA RIS & &R Pinus yunnanensis i L3 34k o
A, ARROTHEZEABRMAKRE T RDERE LRETEOAFRE, [ Fk] VETFHERE M
KRRAR AP R AT F, BEFIMAEIME TN ERSTAE SN Tk, RAMR T R BRR = didk 22 kg
Fadib e Hoh, (42 ] ORI XERE, 13 0~40 cm £ B F 442 >2.00 mm AL T E BIKSEIE 0,
#:4%2>2.00 mm 9 KA H RBAKSZR D, KREEARKEHRZ LEF TR IUTLEZRD, LA RKREHEOIREN
X, FARIEHOB A, 40~60 cm 1B P EIEFARMIGAR A R T, QiR G A B B E R R, BRI
SEERAMIB, MU EBRE., AHETREREAEDFRZR T BB LER T ZHRDGEZRE,
[ 8536 ] dh Rtk 28 R ERARIRAE A T, MA L BREG m, X Bkt 23R ik 0 B s, KRG
F R B A AR R Y, PR IE, B 1 & 6 5437

EHA: HRDER; Edmik; BERARM,; B3RP R
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Effect of prescribed burning on soil anti-erodibility and anti-scourability of
Pinus yunnanensis forest

YANG Fuyu', CHEN Qibo'?, LI Jiangiang'?, GONG Shunqing', FU Yishan'

(1. College of Ecology and Environment, Southwest Forestry University, Kunming 650224, Yunnan, China; 2. Research

Institute of Rocky Desertification, Southwest Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] Prescribed burning is an essential measure for forest fire prevention. The purpose of this
study is to explore the impact of prescribed burning on soil anti-erodibility and anti-scourability of Pinus
yunnanensis forest, so as to provide scientific basis for sustainable forest management and optimization of
prescribed burning in forest areas. [Method] The sample plots of P. yunnanensis forest in central Yunnan
Plateau were selected as the research objects. The effects of prescribed burning on soil anti-erodibility and anti-
scourability of P. yunnanensis forest were systematically studied by combining field investigation and sampling
with indoor experimental analysis. [Result] (1) After prescribed burning, the content of mechanically stable
aggregates(=2.00 mm) in 0—40 cm soil layer increased and the content of waterstable aggregates (=>2.00 mm)
decreased. The mean mass diameter and mean geometric diameter of the water stable aggregates decreased. The
damage rate of soil aggregate structure increased, and the erosion resistance index decreased. The soil erosion
resistance index of 40—60 cm soil layer did not change significantly. (2)After the prescribed burning, the litter

accumulation decreased and the water holding capacity and storage capacity of the litter weakened, and the
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plant root system was burned. The decrease of litter and root system after periodic burning was the main reason
for the decrease of soil erosion resistance coefficient in forest land. [Conclusion] Prescribed burning reduces
water erosion resistance of soil surface. With the increase of soil depth, the impact of planned burning on soil
erosion resistance gradually decreases. After prescribed burning, the surface litter and vegetation roots decrease
and the erosion resistance weakens. [Ch, 1 fig. 6 tab. 37 ref.]

Key words: prescribed burning; Pinus yunnanensis forest; anti-erodibility; anti-scourability

BEE BB HEC IS I, IR KU, ARARBT IR ] Hp 2 R e 2 B 7 gy, A AR AR 251 1 21
N, B AR S AR IR AL SN PRt 220G AR, ORI AR S R G AL KSR, 7R
BRGNS KR oy EER ) i A KSR T IEAR TR S REBE S8, &
—ERE FEWAS RGN TR AGEE RS, SECESREHMITHRD . BRI AL K FHObK
T AAYIAWTE L, ARSI HT AR N KRS o 5B IOARTR], R BE R A T AR
Fifr . TE R E Y0 R ARG 54 2 1 8 K B BRAR DX AR, 38 B B AT R | 4 van AR By K BB 7 8 H AR P A
T, T RIGEBR BT BRARIN 28, Jl g B, B R IERRAS I, (R ERRARA AR SR, X
PRI R AR A SR LA EEAE P, =Rt Pinus yunnanensis YE RV R IX (REA YR, 1E
VORI X A iz, ARSI R BEAR ), R BN TR ILE AR SR Rl . S e AR, AROE T Mk
PRI A IRE , RAB I3 = B AN AR TR AE R AR I m R XU, K 20 HEZE 90 4E40ER, mA 2 M X e
LRI RIBERR TAE, BB KSCREFS . T T RIBERR A i B ALAIG, (ER AR B b ol
RN TR )& R I, AR R R, RER BRI AR ER R, AR T I RIARIE K, sy
SR ISR BT RE ST . AR AL UM BRI 2 i TR R BURLAS A kAT phopE
S0, fegE AR IR v AR, B R IR R I, X ISR PR A R

TR N E S RGE AT, SPAEIER . PRARHESFMOL & s F R SEths Bk
FIAZR BN A A2 B TEAR I AT R B BR ) B D5 T AT T RIS, TRl SC TR TR P RonT 43¢
FROFHYFZIR, WA . ARARAR IR AT TR BR TAR R AP, BFE AR TR
BRI R KR BEARAE FH LA KRB0 AR AR 25 2R e . BEIS Al ns2 i S0 [ N A T Jbext
TIEIAPERTT . IR RS A HE, (HAE TR IR A BIROR SR BEN [ kKX, TR
FRAE PR R HRNBERR X R T A R R E A o BRFTTHIBERR X AR A ST i R b E
FUSZI X B AT AR i 2 K 90 T L3R I R N FEBLTR) AT TC R E 2 . AT U /R TR B BRv LR
Pl ARARAEZSEREE AU, DR TR B BR AR A B P AOME T, JF AR rT R 08 DL LA AR X
Bl il e A T S AR 2 AR
1 #oR 7%

1.1 HRERER

WF5E DA TE b i S R AT g AR BB 1L, W 1990~2 050 m, 2 S AN fY g Ji 1L Fre B8 b
o ANRME TN LTHE, R A WA AL AR 5 AT B R A e S . AR R K A 1050 mm,
IR 32.0 C, BARRN 1.0 C, FFEHRA 15.0 C.

12 #HMHmiEEERRE

TERRBELL EXZ DI AR SERL | # B A e F AR SR AT RGEI A, RS MU AR PEARL, P2 h%
%0 30 a HARFHIIF 1Y = B FAMRH A BIFFE X G o FEB KB IE 2 DX FRAT BT BE kR 5 AR BERR I . bR
X N TE A £ A Kuf Schima superba. #tH% Rhododendron simsii 55 , WK £ B A5 L2875 22 Ageratina
adenophora. T{A Cyrtomium fortunei, & Ranunculus japonicus. 3 Imperata cylindrica 55 . M\ 20 i
22 90 AR, IXIXBHITT AR S RO RIBRBR I B, IFTREAR 1—2 AJT R RIBER TAE, =4
20 A A EI W . 2021 4F 1 H St 1 A BEARARBT ST RIBERR TAE, THRIBERR KM B B 1.5 m, R AR
JERBE . AETHRIBEBR MR BERR 2 SRAHEHL A 7351 5L B 20 mx20 m brifEdedl 3 B, T 202147 A 1—4 H
RAE IR
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1.3 Fik
13,1 EEHRAREMNZ  HE 0~10. 10~20, 20~40 F1 40~60 cm + 243 )2 RAE, W £ 45 A R AR A 545
br, BAHMRE3IANELE B KT 500 go 48 AT AR R 06 A1 0 2 3 9%, & ORI #2 > 5.00,
5.00~2.00. 2.00~1.00, 1.00~0.50. 0.50~0.25 F1<<0.25 mm [ 53 ARiEor BIFR R, I E &R P& H 4
o, RIERUEE BOR HIF K R I 22

EBIFT R B (Dyw) FEIUER (Dye)™ HHEARXT

n
Z wilnx;

n
i=1
Dmw = Zwixi§ Dy = exp| —,

i=1

wi

i=1

Horbre w; s iR TR ARG 43 1) 0 & 7 R T T A E (%) x; A i RiAR AT RARA 7 (1) -3
HA2 (mm),
132 AEHEREEFRERNE  FEITRIBEBRFABER 2 B I & (1) 3 Hebr e, 4351
BE 3450 emx50 em IYRETT, WAL Dy th MR VR W) 40 it 2 R O i )2, Al [l S & B 20 FR e o R
ENE, WERED AR SKRE . FERE LR PERRP 165 .
133 R3Eduobbemle IR R R - il AR i Y AR SE PR B R R, A
20 cmx10 cmx5 cm BUREER ISR T4, BRSE S5 FHOR G IR R IR S L AREALSE, sb S i ad 2 o IR 1
FERIREIR . SEIGHDRE - FEIR K 24 h 2= H3ERERAT, WiEZ R\ HRGET 1.2 mx0.1 m RN, &
TE R 3% B R 200, ORI R 2 Lemin”', bR RS A FE 2 4 10 min, BE 1 min BT RIEKRE, JLEL
0. R HRE, BEKFEFHESIE, JFMRTREYDEE. HHEh 280 AW T
Cas=(00/M, Hrfr: Cag HTIEHIOPREC(L-g"); M AMUER LHEBTR (9); ¢ I dPREHE] (min); O Aok
Fil At & (Lemin™"),
134 Mk ZalE B P g s B AS NFRAR BAEE T 025 mm i R E vk, WRRE
F 65 C KM FHET, FRiE, ATIHHRARKEE [De=NLWH)] FIAR R A=Y & [Be=M/LWH)]*, Hri.
N RBRESS TR R SR (em), L. W, HAHBRERRIIE . 98, & (em), M, AR TIHE (2)-
1.4 ZUELAEBS S

% H] Excel #1 SPSS 21.0 #EAT RS o0 (R385 5 245k B BRHARBR ik 254758 31), I Origin 9.0
2 DY o

2 ERG5HH

2.1 IHRIKEBR X = A FA Ak T R A BN
21,1 RV AT E d Ak B3R B R R Yo IR SRR 40 25 ST LR - LR Y
KN, FECA IR RE KA A . T RIBERR S b VR A A 2 B, A R AR AL RRAE K
AR A WA TR TS 45 )2 AR AR LUR AR > 5.00 mm PR & e EK, RLAR 0.25~
0.50 mm HI B G et/ B2 EERS N, i >5.00 mm BT & s, K2 <<0.25 mm A5
b HesE R, RIS, 0~40 em +JZ2Ki42>5.00, 2.00~5.00 mm AR FIEN, HifR<0.25 mm [
BB Horf 0~10 om + 22 AIA R . RBEBRFEHL 0~10 cm )2 H3ER12 >5.00, 2.00~5.00 Fl<
0.25 mm I BAK & 53918 24.73% . 14.70% 1 18.13%, X)L AEHE K 28.62% . 15.95% 1 13.58%.,
K1 B WG & T2 BB RAR Y LR R <025 mm 5 ik, S+ EHER I, ki >
5.00 F1 2.00~5.00 mm [ B AR Fr & H BN, RiAR 0.25~0.50 F1<<0.25 mm K & e k. R BER AL i
0~10. 10~20 F11 20~40 cm + )2 +3EK7 1% >2.00 mm + 3 A BAR & 52094 29.17% ., 18.57% 1 16.01%,
T RIBEBRFEHL A 19.79% . 16.80% K1 12.82% . BT RIBEbR 5 b N £ 3% 0~40 cm 1 /24048 >2.00 mm
R UAAR A M P SRR S, K AR A RIS >, 40~60 om 2 AR G A R K S 0 B AR Ak
2.1.2 R AT E SR B B TR T RIRA S RE IR b, SEY R AR
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Figure 1 Distribution characteristics of soil aggregates
YU B A 3 A SRR N RES AR E MR B BB AR . —OR UL B i AR P U A%
BOR,  HAREEHRSE PR, I SRR EVEARFIE AR 1.

F1 TEARFTREMNSFE

Table 1 Soil gathering body stability characteristics

T BBk RBEERAE
AR /em 8 ik ELA% /mm P35 LA B4 /mm -3 B FL A /mm F-E LA A /mm
T YL i Y T A i Al
0~10 3.18£0.09A 1.67+0.11 B 1.61£0.05A 0.65+0.02B  2.80+0.15B 2.02#0.10 A  1.28%0.07B  0.77+0.07 A
10~20 286£0.08 B 1.30£0.11C  1.24£0.07B  047:0.03C  2.7330.04C 141+000B  122+0.08 B 0.51x0.01C
20~40 2.63+0.03C  1.1440.03D  1.04#0.02C 0.42+0.01D  256+0.13D 1.23+0.05C  1.05+0.05C  0.44+0.01 D
40~60 2.50+0.07E  0.97+0.01E  0.99+0.04C 034001 E  245t0.06E 0.99+0.01E  0.97+0.06C  0.34+0.01 E

Ui BUE N IR e o AT (S AN R 'S 5 B3R R [l A B ) 22 53 . 3% (P<<0.05)

1R BEE LEWERM, P B B U BTN, TR, TRkl
0~40 cm + 2 i FAR A 0~10 em )2 P U] BLAR B2 H K (P<<0.05), 40~60 cm + )2 V34 it i 1
BAPEY UM AR T B & Ak MR TRANEE T, JFRIGEBRAE 0~40 cm £ 2735 fi & H A2 1 0~10 cm £ )2
-2 JUAT B4R 3 08/ (P<<0.05), 40~60 cm )2 72 i & ELAR AP35 L EAR TC B 35 25 5, UiBA T4
LEBRE - A TR RRAR, AR A 3 KR e 5
2,13 RIER AT E R RIE A RAKGS MR R 6B n  BIRIRGS IR FIERAE A R AR R e
M ZAE R . BIRIRES MRS, RIS e, PUiRDae s, IEATIRIREE e R 3 Kbt
Pl EIL 2,

F 2 R HRIBEBRE 0~10 em )7 H SRR S5 Ry il I 5 i 2515 K (P<<0.05), 40~60 cm - )2 A1 R4k
CEFIREIRRTC B E 2 . RABOK D, BER B BT IR M RE TR/, KBRS, 0~20 cm
TR BT E W (P<<0.05), BE - JRURBEMIRGIN, R HCAEER K R G e A s f R R, (AfE
40~60 cm +JZFEARTCRE M . KB G AR B 5 RS, RIS Re R A AR A, IR R R K
BRI, F£)ZARIREBEIRR B EH K o] W RIBepRE R 2 hom b/, W% 2R ER
F TINS5 M T2 AR /N
2.2 ITRIKRER XS = B FA R I A RN
22.1 HHRDER T E AARA B ERE ARG MKF TR0 55 AEAR KT Hb e 2% [ T
X IR P o THRIBERR R AR BEAAR Y DL S b R P TE ) A IR, BEARA R Z R, MR
TR NN . AT Z2AF 2 Sa TR BE bR Jo 3 U 7 4 3 R SRk PEREEA Tl A, 45 R DR 3.
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Table 2 Destruction rate and corrosion index of soil cluster structure
TR KABERAE Hb
HRET — _ —
HE/em KAt >0.25 mm LIRAERIKILG) % pesikssty Bophde Rife>025 mm HHEARELO%  musphesty  Hiphis
T W IR /% /% T W IR /% %
0~10  86.42+0.97 A 65.0740.98 B 21.35+1.84 A 64.44+295B  81.87+2.20 B 69.2442.82 A 12.6242.83 B 73.78+5.69 A
10~20  77.82+3.28 C 55.6141.54D 22.2142.46 A 52.89+491 C  79.26+3.28 C 58.5241.62C  20.74+£2.35 A 58.67+6.53 B
20~40  73.90+0.25 D 53.8040.64 D  20.10£0.77 A 37.38+8.02D  73.62+2.14D 53.9040.69 D  19.73£1.45 A 38.67+8.22 D
40~60  73.04+0.68 D 43.75+1.04 E  29.29+0.73 C 27.56+548 E  73.36+1.78 D 44.14£0.61 E  29.22+1.17 C 28.00+5.66 E
VLR . BUE N P EbRAE2E . RIATEUEE AR KRS R 3R R R A 38 0] 22 5 1 3 (P<<0.05)
=3 FAEMERERFFKIERE
Table 3 Destiny storage volume and water holding performance
s N WEERE, R FkE/ R E R/ N I
B IR ; R BodkR BREERD  ANEEER%
(t-hm™) (t-hm?) (t-hm™?)
KAk IZ 2.95+0.18 ¢ 4.80+0.64c  163.34+24.23d 3.71£0.64 ¢ 126.27+23.48 d 89.19+22.81 d
PRI RE R RE 0.87+0.05 d 2.5540.11d  294.26+19.16 b 2.00+0.11d  230.49+17.70b  166.72+16.88 b
A1t 3.8240.23 7.35+0.75 193.13£22.79 5.71£0.75 149.98421.97 106.83+21.25
KoiE 5.91+0.16 a 13.90+0.20a  235.27+7.89 ¢ 11.1940.35a  189.38+10.05¢  143.50+12.21 ¢
FRBEBRAE Loy 3.43+0.21 b 11.67£0.43b  340.48+8.04 a 9.77+0.35b  285.1249.07 a 229.76£12.96 a
A1t 9.35+0.20 26.55+1.30 283.9349.21 21.93£1.24 234.5249.71 185.12+10.23

VEW]: BB EEAREZE . RISV AR/ ING FRERR 2R M ST R 7 1 2 AR AT 7 1035 22 57(P<<0.05)

HiZ 3 ATLAA . ARSI RIBERRE , ARNHRE TR AU 3.82 thm?, RFEATIHHRIBERR X
TEREH e FE A 9.35 t-hm ®, J2ITRIBEERFEHLAY 2.45 % T W2 080 S BUR W)= Rk PEREt
BEZ b, REEBREEHIER KRR | SRR &R AR E RS TR, 20 mlR THRbE bR
HuEY) 1.47, 1.90 F12.15 %5 73 JEKFE, 2 FbEHE R 2 B REE TR RE, B0 ffEik

FRR | R ER . AREEE RS T RORIE . R RIBEER A W %% Bl >, 75KEE
TR,
222 HRIBRIRATE SRR R A 6 Hoh ELIERZ, YRR AEST, EEORETHEAMEA

R TTHRIBERR G RIEMR R KB R LR 4. K 4 B ERZ WA, THRIBBR A A b
FRRE L <<0.50 mm A2 G4 AR A Wi AR K K F>2.00, 0.50~2.00 mm #24%, 14 <<0.50 mm F2 AR
FRE . HHRIGEER G <<0.50 mm MR &R 5 S A R E 4 R EE AR (P<<0.05). AT LR B M e K 64
MRS R, — SR AR 3R B HRAIR R B K Rl e KR e BT S A4

x4 WMKEEREVE

Table 4 Root long density and biomass

TR pRAE HBEBRAEH
MARSmm  mr  REREDR < it
). R /JE/ m{‘(ﬁjx/ *ﬁ%ﬁi%@/
A Y G 57 /% REAYaE 57 H/%
(x10%cm-em™)  (x107g-em™) e B YR ET A L% (x10%cm-em™)  (x107g- em™) e B YR FT S L%
>2.00 9.7041.10 e 0.28+0.02¢ 35.20:4.14 b 20.17£1.86d  0.76x0.08 b 24.642.51 ¢
0.50~2.00  2473:2.50d  0.20+0.03 ¢ 24824332 ¢ 46.1054.17¢  0.4620.04 ¢ 14.77+1.38
<0.50 5933£7.41b  0.33£0.03d 39.99+1.37 b 162.80£14.62a  1.89+0.07a 60.5942.31 a

LA B PR (HbRE 2 . PR IE A R NE SRR A R RARGAFTE B35 22 57 (P<<0.05)

223 HRIBEIR AT Ak AR A v AR L HER SR IR S5 07 AR EAE A . MK A R
ARG, LIEPTP R . XPBERR TS Y Vb TR S AT R AT RO ¢ IR R R 5. K S
AL BEE R ] B RE A, TR ER IR BB AR M v R BA B RS bl AR AT 3 min,
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RBEBRAE L VA, T BB Vb R TR BEBR M (P<<0.05)5 3 min J ) nh il 7= Y0 Y
A FARK-FRRAS, JCRE 225 s BEBRATR DUl R EA WE 25 (P<<0.05), ARLEERFEHPT I R B
THRGRERFEHL R 4.00 4%, RUIZAFIELETT SRR T LT Pk fE W A

x5 IHHEREIRERDREERUFRE (10K

Table 5 Detection of sediment loss and impact coefficient ¢ test before and after planning

ANl 3 i PR Tk /g

CATES % S ERU(L-g )
1 2 3 4 5 6 7 8 9 10 min
e YiE 1.561 0236 0.101 0.079 0.058 0.041 0.037 0.031 0.024 0.022 9.217
Pk
bRz 0.159 0.064 0.012 0.028 0.014 0.019 0.019 0.018 0.018 0.014 0.908
YiE 0.264 0.060 0.032 0.031 0.031 0.022 0.021 0.017 0.013 0.011 37.496
Rregpe
FrifiE2E 0.098 0.006 0.015 0.002 0.012 0.002 0.001 0.002 0.004 0.003 4.739
BETECUR)PE 0.007 0.007 0.011 0.126 0.117 0287 0.291 0.284 0.456 0.264 0.013

EEL: RFEMEP<0.05H), FIRTTRIBEERAETE IV bk R e 325

ARTT R 95 40 ()7 5 5 AN - SRR R AR DL S 3T s R RE B UIAH G, RHERT M S PR &
RASEHREME N 6. |13 6 v HIEHUH RECS RISV AR REGFR IR IEAHDCOC R, Hoh 4
MRS AEDERE . KRR, o APEE R, AREER . WMEKEE | REAY R S8 1EH
X (P<0.01), 5HREKRE R FIEHK (P<0.05). HIL, HAFEEDE R, KogEils,
FREA SO0 R AR TR = A, R X R B R k. R B AR R TE A A,
PEE IR BUPERE, WK TR . KR TRIGERREE Y TOLE R, RABRS, 2 2EhinitEae
iR B A 3R A

xo TEMMAHSBAZYRIRASHMEXE

Table 6 Correlation between soil anti-rinse coefficients and litter and root parameters

- PR LTS
- JRVE & SR & KRR mAPEER HRFEER K2 AP
e EIRGEY 0.965%* 0.875* 0.952%* 0.954%* 0.936%* 0.976%** 0.970%*

P *FoR MG (P<0.05); **FoRil i K (P<0.01)

3 W EEb

31 itig

3.1 FRIBRR A d Ak RIS AT RIEIERE R SEARGE R B, X AERE AR
FREAREEMEH, BIPN I ERTE R . RIS, BRGET R IR IS ZE - LB, DTG in - 45
KA RR, R ER . FHERERAE >2.00 mm HUBER E M RS, X501 AR5 4R —5,
MR S WL B AR DL AT AR 22 0% B 45 FH e AT A 0ad 2 Ko W T i o i e ) - 494 e, v /KRR
PRIA &, Yo HARSS MRk, Wb BRI, KRR HREEE , AR T RARIKAIER, Tt
PhtEREAZ 2520 . AR KOpe s B T M A S i A AR ] . KBRS IR . MR PR Z R ALY
M BaREEAR B, KGR RIZRE DAY AR, TR KR g, [R5 A
TS Z BNIE], AR S R, AR T IEAR A I . BEE KOS RN, ISR T
R0 WA AT SRR I KR A Sl - AT R AR IR, P R B TP A SR A
AR, Rl I AR AR A Y B — 2 g KR, D% IR ok %, B2 T R AR B Bk ik
RE 1P, ABFR SR FESEAT RIBIERIBERR G, BURRER B A M SR, H IR E KA A R A
A, BUERRGEHIBER R R, FE LRGN, 2 iimss, XAlae S KRMBRA G, CAM
R KSR KT B BRK ZTE 2 a JEIHARPY . ZEARDESE h A BBk T AT B A T s K )2
FIE R, IF ELAE IE A D RE & A28 4k, PR E3R2 3 LME M EER, B &R 3
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CRZ il
3.1.2  HHRIBRIRAT & sk AP I oA RIEBU AR 2R R E L RE IR SR . AT
VE IR LSRG PR B RN 23 O A AL 2 AR R R A Y )2 5 X AR T A A R I P T
SHREXS LR R, RIS R A o i R R, AR s, ) A R PR R RS ) ST
o RTRE M, AP R BRI G K T S A e £ T AR TER HIER T
A R e SR ALBR B AR, R K SOV B A RS R, v RE ) Bl A T A AR i gk
WEY, ELUA IR 8K 2R R SR IR SR IR T RO . AP Bs . JRIIE TR R B AR
N TR, RN TCE R R R, RIS U Wi sz B, AR TR ) o0 ik e 3R
SFE, PTEVIERRRY , SECT UG 2 AR R R, ME LU A R RIOK R B0 B vh i SRR,
PUrh R BB ZE IR . XS BRBEED RIS ZWE K80 i - P PR S S R B A — B AR ARl X 4
B R, BEA AL kR, S AR EYE, G HIERAEVE T, RK R,
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