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g kg, ck # 20~40 cm LB P ARIE A AR TSR, H 13655 mg kg, QAF KRR T 9L BAN K Ak LT
BEWRHIERESHIIENAEEL AR B EFRIE MRS, A PSS LENBEAIBRESTHELRK, 1528
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Abstract: [Objective] The objective is to study the distribution characteristics of soil organic carbon (SOC)
and its active components in Pinus massoniana forest affected by pine wilt disease, so as to reveal the influence
mechanism of natural vegetation restoration after logging on soil carbon sink in P. massoniana secondary forest
and provide scientific support for organic carbon pool management. [Method] From March to June 2023, in
Yuhang District and Lin’an District of Hangzhou City, the undamaged P. massoniana forest was used as the
control (ck), four vegetation restoration types were set up by using the space substitution time survey method:
moderate logging restoration for 5 a (MLs), moderate logging restoration for 15 a (MLs), heavy logging
restoration for 5 a (HLs) and heavy logging restoration for 15 a (HL,5) to compare the variation characteristics
of SOC, readily oxidizable carbon (ROC), particulate organic carbon (POC), microbial biomass carbon (MBC)
and water-soluble organic carbon (WSOC) in different soil layers ( 0—10, 10-20, 20—40 cm ) of P. massoniana
secondary forest under natural recovery after different logging intensities, and their relationship with soil
physicochemical properties was analyzed to explore their mechanisms. [Result] (1) The content of SOC and
its active components in each soil layer ranking from high to low were SOC, ROC, POC, MBC and WSOC, and
the content decreased accordingly with the deepening of soil layer. The highest SOC content was 33.53 g-kg ™'
in 0—10 c¢m soil layer of ML, s, and the lowest WSOC content was 136.55 mg-kg ' in 20—40 cm soil layer of ck.
(2) Under the same logging intensity, the content of active organic carbon in soil of P. massoniana secondary
forest increased with the increase of natural recovery years, among which the content of POC in each soil layer
changed the most, and the content of POC in each soil layer of 15 a was over 2.6 times higher than that in each
soil layer of 5 a. (3) The content of active organic carbon component in 0—10 cm soil layer of ML,5 was the
highest, and was significantly higher than that in ck (P<<0.05 ). (4) The results of correlation analysis showed
that there were significant positive correlations among active organic carbon components in soil and between
active organic carbon components and NO3 -N and NH, -N ( P<<0.05). [Conclusion] Moderate logging has a
significant promoting effect on SOC and its active components in P. massoniana secondary forest. The longer
the natural recovery time of vegetation, the more favorable it is to increase the content of soil active organic
carbon components. Moderate logging of P. massoniana pure forests and their natural recovery can promote soil
carbon pool accumulation. [Ch, 3 fig. 3 tab. 46 ref.]
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VARF R B Bursaphelenchus xylophilus 55 & — i F 563 D AN Pinus massoniana M43 1 85 KA BRMR
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I 15 B PRI 24 28.72 JThm?, JRAEAIE 153.2 J5RRUOM . Y Fasdd 28 Hoipe s 35 AR i £ 23 B =X
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A YRR BE, RICHX A LA A 052 i a8 g RS ELE SR ] 2 T AR AR Y
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J55 LA B A BT () AR A 187 25 08 A 338 BILAK 1 25 TA) AR S = AR 52, 380 E R RRE P, AT PRE R AE TR
R L. FRRSRAE KM . EEMMK 1 alm, SRS A PSS B 2 BEm, SA kS
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YERGE L8 HA DL ZE BT 3 Fig ol W imtY . o A8 A A, AT, SR
ARG BT A ALK 52 00 LA S 55 AR S5 Ta) 8 EAEAILAI Y, DL RAR B 52 I AN [ 1 B B i) bR -
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1.1 HARERER

AFFE XA T 30 B0 b DX 7 V148 B0 O T AR B IX 5 I 22 X P (29°567147~30°34717"N,  118°50'22"~
120°2021"E). iz )@ WA T WU, DUR5p B, T4 90~243 m, ARSFEA Y 15.4~18.4 °C, F
A0 X1 B R 70%~81%, 4F- [ K A 1 454.0 ~1 882.0 mm, 4FJC 7R W14 240.0 d, 4 H BRIk
1352.0~1 765.0 h,

WEFEARG hy B R i (AR Al 2 A A 26 B 18 5 5 19 S B AR IR AR . MR IR Z LS B b, 5
B AR f Schima superba . AR Cunninghamia lanceolata . KX Quercus glauca . I Celtis sinensis. T}
Camphora officinarum . % W Toxicodendron vernicifluum 55 W Fh . WAL ¥ 2 F 2 H # K Loropetalum
chinense, W& Liquidambar formosana 55 . WK JZH I Syzygium buxifolium . L1 Symplocos sumuntia .
W& F Gardenia jasminoides. /N Ligustrum sinense. ¥ AR Eurya japonica. NJVHE Phillyrea latifolia, W1l
21 Rhododendron simsii 55 . ¥RJZH P Dicranopteris pedata . i Woodwardia japonica . %155 85 E ik
Dryopteris erythrosora. [ %% B R Dryopteris championii, W 55 Bk Athyrium filix-femina . % % Smilax
china. BKIMNBR Pteridium aquilinum . 75 2% 225 Carex breviculmis . W5 R FE B Sisyrinchium angustifolium .
L8 48 Rhododendron ovatum, K% Smilax glabra. 75 H 5 Serissa japonica. %441 Trachelospermum
Jjasminoides . 4¥%F Rosa laevigata 55 . My TIFEAN LI, +ZIREE N 45~55 cm.
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SR ZS AR S, F 2023 AR FR UMY | Wik . RHESAY | B . B0 S ST b A AT Y
AN TERT G o B2 AT SZ AN A 2R U 15 3 FLACR AR T BAMMCR XS R (ck); Z4F Bt RAMEEL
58 R 30%~40%(F B R AK), S HRE 5 a i DR IR A (MLs); 245 R R AR bk 5000 Bl
60%~80%(FL £ K Ak), 28 ASRIKIE 5 a I EAMRAM (HLs); 24 211 RAKREEREE R 30%~40%(H i
Kefk), LHRIKE 15 a FEERAEN (ML 5); 248 Bt RAKREGR B R 60%~80%(F Bk X)), £ H
SRIRIZ 15 a T EBAMRAE AR (HL 5) 55 5 A3, LaRbRsr35 ok 20 tih2d 80 ARARTE LU CRE 1 RIS B i A
BORARIIMRA LTI BEA o RAKIG BRI AR TT FEAME, [ SR I I MOR B il 2z i fe 5, LG H A,
2 B i

2023 4F 3—5 H, AT ARHBES A 5 7R AR B 3 1 625 m*(25 mx25 m) AYFRMEREML, JE 15 Hept
M, PEATREHIAEI R RA A (R 1), I 2023 4F 6 H ibAT e B R A SRR R . BRTIE R
FHXT A Lk AR R MR- B X M2 iR 3 A RN, F2H 1 m SE I, %88 0~10. 10~20,
20~40 cm 943207 UEF TR TR 3RE SR AR, RHERE A A BRSNS, BT AR EAS
[ S 00 2 I A . RFRI 45 A R HERI, ORAE 135 IR0 K 135 AR S . BRI
A, FLBRRE . SACREY M. RIRER SR AR MR WEYE 2 mm FLE L, KRR S
R 24, — R R AR T 4 °C KA T T E UE W A i b . KIS EA ALK (WSOC). AR
(NO3-N). #ZA&Z (NHy-N), o5 — 10 & T )b AR KT 5 e S dlme . BoRiA pLik . 5 &
Tt o

F1 AERERERBARE FRTHRSERETSR

Table | Basic overview of forests under different logging intensities and natural restoration years

B FEHY

bR CRARBREE WAL AERYa IKEAER/a
T K2 W2

ck KRAL — 40 — DEMR. MR, HX% BRaGRR . PR, BRUNBR . 4REEhe . WENREE B SE
MLs :RENT:3 40 5 LM . AR, AMEE HL AR L, SRR, SRS
HL, REA2:8 40 5 A, HX . DEME AR IHARAE . L. EARE B EESE
ML;s H:fihe:4 40 15 DM, R, R, BMS BT . BFEEE. mubi. NAE . K4, ST
HL,; & k64 40 15 WA, B R MRS I, &, RUTEE. I MRS

LWL SRR, R R TR

1.3 TEBAMR.ENREEEEASNERE

AT pH. SRR AL SRS BRI AL T ) R D RN Y A ML R A BCR
H K,Cry0,-H,SO, T A e BT 385 S Ak e 5 15t 43 BOR FH e B R B A AR e By 3K A HL
e I 5t 43 BCR 7K IR AR TR e B - S AE ) 26 e i o i 0 BICR T G805 T 282 4R e By IR A
RUBTER PECR HEE A3 BRI E P 3B A AU i 7 BOR U BE M 22 e e H 3ok A AL
i I3 3 BSCR FH 7S A A R 4 4330000 2 B0,
14 HESZITS5HH

K H1 Excel 2016, SPSS 27.0. Origin 2021 #4178 ST 5500 [ESSMRLR S, KA R I %
GBI TR AR B S RO AR BR XS A L S HE PR S s, JF SR fe/ s i 25 25 5595 (LSD) ##47
PR SS . SRHH Pearson AHIC M TIA AT A ALK B LA 40 5 3L M IR OC R (P<<0.05)

2 BRGAM
21 FRERAIEE S B AIRE £ IR T A HL A R0
P Pl 1 TR0 AR R R 5 06 A L 5 PR VA PR A3 ST BLIR Rt 53 50 J32 R T .

HA IR 0~10 cm + )2 54 HLER T &0 504 5 T 20~40 cm (P<0.05), 4 Fk 70 A 5] + )2 + 347 HLER 5
AT, 0~10 5 20~40 cm /9 2+ 2T HLs M Z /N, 4 9.75 g-kg™!, MLs fHZER K, N 13.86



55 41 5 X ) WA SRAJRAE B IR IS B AR YA AR A LR S TG PR 73 ) R ) 5

grkg!, BRI ET ki 732 ke HA 50
+)Z ML,s & & F HLs (P<0.05) 40t Aa
R TF) SR A 3 B2 oK 43 1 - 398 A7 BB R 4 BT 2ol Aab
ML A5 ok AHLG, SRR RPN 2 AT 4L 2 pap Abe | [BaBoE
BRI RSS54RI, 3EPR MLs, MLys. HLs i = 0 e | Pl [ .
STET ok (P<0.05), HLA—PRALEE I F i BER A ® ﬂ“’g‘
M (MLs. MLys) ¥ i T 5 B R AR 43 (HLs. .
HL,5)- ¢k ML, HL, ML, HL,
TR S [0 52 45 R 1 Ak 4 -39 HLAR R 4 i)
BT, PR RAR S TR R4 )2 A L [ 0~10em £ 10-20 cm @ 20~40 em
cm T E 1 ML, TEEAVBR R RSB RS, ANFVNG FRERIR R — LR AN FERARR S 5 H AR K

SRR AT PRS2 4 B 7 35 (P<<0.05).

(33.53+7.86) g'kg', MLs. ML;s . HL;s ¥ 2 & & . PR B AN SR AL
oy . 1 RFERKEER A RWIFRT & LE
F ¢k (P<<0.05). 20~40 cm + /)2y ML s +3EH HLEK R

B o B R T MLs (P<<0.05), R AR Figure I Changes of soil SOC content in different soil layers under
HL,s & KT ck. different logging intensities and natural restoration years

22 ARRKBEERBARREFERI T IERYRE

2R 43 B9 R i

Ak 3 A ST K A AR S5t 4 BSORE 2 RN AR (] 2A), MLys. HL ;5 k43 0~10 em + )2 HY7K
TRV DL T 050 B 255 T 20~40 cm (P<<0.05). [Rl— +JZRIE T, ML,s BIKIEEA HLBR 208
B, BFKRT ck. HLs. HL;5 (P<0.05), 0~10. 10~20. 20~40 cm 4% 1 2 B K A PEA HLER o B 43 %03
Kok T fik, ZrBK (163.09+2.33). (145.57+8.92), (136.55+9.54) mg-kg "o AN [F)RAKR FE AR 1Y + 3K i
PEAT LB BT & 5y BT T, RARS SO AN L JZ A I m, 0~20 em +)2, MLs. HLs 23050 83 5
F MLs. HLs & ck (P<<0.05), H MLs. MLs. HL;s ¥J B3 E T ck (P <0.05), RARJ5 A [FK & 4R 1
G K A HLRR BT i 43 807 1T, R AR S H B SR ARobk 20 45 1 2 X 6 25 VR 52 AR BR (9 14 i - 7
B®EHN 0~10cm +JZ2F ML;s, N (417.96+26.13) mg-kg ', & ck 1Y 2.56 1§

A Ab P A SRR W AR ) R B BE 2 IR T A (8] 2B), HLASHKSr 0~10 em 2 MUY A W R s
Y B E T 20~40 cm (P<<0.05), ML, s 145 20U WA= Y il i it 70 2z ¢ 3% (P<<0.05). 4%
b S TR 4 2 09 1A 0 A BB R 0 B0 T, 0~10 5 20~40 cm + )2 HLs M 2 80/, R 229.13
mg-kg™', MLs HZERK, 7 298.99 mg-kg™', & RAMAPHIE T ck 1Y 176.18 mg-kg™', H MLs @& &
F HLs (P<0.05). AN]SR AR R BE AR5 (1) 1 e W A4 W el I o3 85O0 T, SRARE MO A R 2 35 8
F ok, F—WKEEBRT % L2 EREMS (MLs. MLs) ¥/ T8 B RS (HLs. HL)5). RfkJE
AN FIR A BR (R AR o3 3B A= Wy AR W i BT o0 B0 1T, IREAEFR S 15 a 1 2 AN [RR AR AR5 (ML s
HL,5) #5351 &3 /& T MLs. HL5(P<<0.05), H.H 2R AR 5 B SR AR 45 2 0k W A W ik o 1 4y
B B K AR R B B i B, B M 0~10em 12 MLys, A (895.87+158.71) mg-kg ', it
ML;s. HL;s #1835 T ck (P<0.05).

2 A B A S ASOR A HLAK 5T 1 2 A 1 2 I MR (8] 2C), Hor MLs. HLs. ML;s. HL;s [ 0~10
em 2 B R HLER BT 20 50 T 20~40 cm (P<<0.05). £ AR5 [ - J2 Ok A HLEK BT B 40 807
M, ML;s ¥ him, ck BMEAL, ML;s 3% & T ck. MLs. HLs (P<<0.05), >~ 0~10, 10~20., 20~40
em FHE HZ T ck 19 3.0, 7.4, 11.8 £ ANIRIR ARG BE A1 + HERURL A LA 0 i 3 807 18, SRR 45
MR LR A PG, Hrh ML, HL;s 53 T ok (P<<0.05), H.[A]—K& 4F FR T 5 R bk o3
(HLs. HL;5) ¥&F B RS (MLs. MLjs), MLjs 5 HL s 25 83 (P<0.05). KRG ARPKE 4
PR PR AR5y - SO A MLA T i 0 B0 1T, 71 B SRAR S T B SRR 345 2 UKL AT TR [ et 53 524 Bl 5 Pk
AR AE AN EFE, B 0~10cm + 2K MLy, A (11.74£0.26) g- kg™, 15 a P2 HIAYHRS> (ML 5.
HL5) /3B E 5T 5 a W E B MLs, HLs, P<<0.05), H ML,s. HL,s i4B0RA HLGR B & 5 2
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N _?_aABa T
P @ 1000 - Aa
400 Ab Ba g kit
o ABb £ a
g Bab Ab S 800 F Aab
£ 300 | ABb = Abc Ca
3*5 Ac Bb i 600 - ABbc Ab
200 o ABcpg ] abe Bb
= ACAC #H 400 FAc BbdL]ABcd
& 100 ﬁ ABd Bc
200
5 3 B
0 0
ck ML, HL, ML, HL, ck ML, HL, ML, HL,
14 C SpDoL N
Abc, a Aab
| Aa Ag Ab, ABbc = Bac,d
12 e O Ab  ABbC b e
‘bl) 10 F ABa T
i Ba iy
o0 g L Aab W 3 H
= ABb %
= 6 | :
= Abc i} i
g Abc T ABc B0 =
2 4 A ‘
= Bbc2® R
= Ad ABd !
2 Ac Be
0 0
ck ML, HL, ML, HL, ck ML, HL, ML, HL,
s Kb

[J0~10cm []10~20 cm [ 20~40 cm

ANF RS SRR AR R R AR R BE 5 B ARV ST AR B N A R 2 3 LB o 23 B2 e 35 (P<<0.05), ANRINE
FHREORF— 2 P FERARSEE 5 H AR S E IR E A B s 7 B3 (P<<0.05).

B2 REAKIBEEROARKRIFRTELELEREEAIE, MAEDEDZTH . BAH I,
5 AL T AL
Figure 2 Changes of soil ROC, POC, MBC, and WSOC content in different soil layers under different logging intensities and natural restoration

years

B 0~10, 10~20, 20~40 cm #H[A] £ )2 T MLs. HLs #5314 2.60 514 I

WK 2D Fis . 4504y 1398 5 AR 0 i o B0kt + 2 IR iR, o HLs. MLs A9 0~10 cm + )2
5 B R R = T 20~40 cm (P<0.05), ML, s B4+ 2 [H] 22 573 B 3% (P<0.05), &M ARFE+
JZ1 5 A AR BT i /- 307 R, ML s 19 0~10 om ey, 4 (4.34+0.03) g-kg™', H 10~20. 20~40 cm + 2
ML, 5 24 1t 2 5 T HABAR S (P<0.05). A[FRAGR EEAR S 1Y 1558 5 AR BT i 3 B0 T, RS &
FERARIR T 5 1 R BEE R AR BR 3G mfi b, o MLs. MLjs. HLjs 3 & T ck (P<<0.05), HIA
— PR AR R AR (HLs. HLjs) ¥RTF BRI MRS (MLs. MLys). SRARSE AR E 4R
MG+ HE T S AR T e A B8O T, A5 R AR B RSy 38 5 S A i I et 43 S PR A2 A PR AEE K 1 8 4 o
(P<<0.05),
23 ARAFEZEEREARMEERT HEFNHREEFEAS WIS

MR R Ty 22k i R (2 2) R SRAGR BE SAB W A SRR AR B2 -+ 38 AR S LT PR 20 43 o 6
B S R R (P<0.05), o, SRR X 4 6 M HURR 4143 T4 B A B R kA B

®2 RERBAREERYTEENHREEEEASZWHNERTEZSH

Table2 Two-way ANOVA of soil organic carbon and its active components under logging and natural restoration

RAR R PRI AR SRR B <k A AT
Al
F P F P F P
AL 11.440 <0.050 6.247 <0.050 0.647 0.426
TR A iR 14.838 <0.001 29.273 <0.001 1.100 0.301
IREEET HLAR 133.725 <0.001 54.664 <0.001 0.223 0.640
Uk 15.781 <0.001 9.498 <0.001 0.346 0.560

WOk B 18.922 <0.001 76.350 <0.001 4.111 <0.05
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(P<<0.001), FHBE H ARV BRI IR A i . KSR LR . 5 A bk . OB HLIRA ) 2

ES M (P<0.001). 17 R AR08 B 55 48 9% A 98 Tk &2 4F BR 19 38 B4R AN = S8 0002 A LBk A 5 325 5% i)

(P<<0.05).

24 AERKEBEERBAMEERTHIERMERESEESENHRE SEEAS BIREXEST
WML IR KMo+ pH N 423~447, KB N 0.96~1.40 grem™>, KRN 12.05%~

20.00%, TIFEFLBEE 41.05~52.40 mg-kg ' o HAR S E AR E - ECE B BEE 2 R i B AR

B, H R K S AEBR R RN, B3 0~10 em )2 MLs M4
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Table 3  Soil physical and chemical factors and two-way ANOVA analysis in forest stands under different logging intensities and natural restoration years

b3 1 JZE/em pH AT/ (g cm™) KR/ % FLBREE /% &R /(mg kg  ESHE/(mg-kg")
0~10 4.31£0.04 Aa 1.33+0.20 Aa 12.054+5.84 Aa 42.92+1.36 Ab 2.21+0.21 Ac 2.89+0.29 Ac
ck 10~20 4.30+0.06 Ab 1.40+0.18 Aa 14.63£5.27 Aa 42.53+£1.25 Ab 1.5240.23 Be 2.33+0.78 Ad
20~40 4.27+0.04 Aa 1.35+0.09 Aa 17.844+4.80 Aa 41.05+£2.62 Ab 1.17+0.06 Bb 2.08+0.68 Aa
0~10 4.32+0.06 Aa 0.96+0.10 Be 20.00+1.53 Aa 52.404£2.72 Aa 3.84+0.54 Ab 5.52+1.41 Abc
ML;s 10~20 4.33+0.04 Ab 1.05+0.08 Bc 15.33+0.67 Ba 51.16+2.46 Aa 2.79+0.38 Bb 4.58+0.66 Abc
20~40 4.24+0.03 Aa 1.15+0.05 Ab 16.00+0.58 Ba 49.28+0.19 Aa 2.05+0.40 Bab 4.02+0.47 Aa
0~10 4.24+0.01 Aa 1.02+0.12 Ac 12.3340.33 Aa 45.43+2.93 Aab 2.54+0.31 Ac 4.33+0.50 Abc
HLs 10~20 4.34+0.03 Ab 1.10+0.12 Ac 15.67+1.45 Aa 48.65+1.36 Aab 2.14+0.48 ABbc 3.39+1.17 Acd
20~40 4.30+0.09 Aab 1.16+0.08 Aab 10.674+2.60 Aa 43,95+2.49 Aab 1.57+0.25 Bb 2.46+0.99 Aa
0~10 4.32+0.06 Aa 1.29+0.12 Aab 19.03+1.74 Aa 49.21+£2.30 Aab 6.68+0.46 Aa 13.71+2.61 Aa
ML,5 10~20 4.31+£0.09 Ab 1.29+0.13 Aab 18.01+1.51 Aa 47.48+1.15 Aab 4.87+0.41 ABa 6.33+0.93 Ba
20~40 4.23+0.07 Aa 1.36+£0.04 Aa 18.06+1.32 Aa 48.25+2.20 Aab 3.724+0.93 Ba 4.02+1.88 Ba
0~10 4.31+0.17 Aa 1.07+0.06 Abc 19.1142.21 Aa 49.92+0.75 Aab 4.53+0.47 Ab 6.27+0.66 Ab
HL,s 10~20 4.23+0.03 Aa 1.25+0.04 Aab 18.384+0.79 Aa 46.30+2.44 Aab 3.01+0.57 ABb 5.46+0.68 ABab
20~40 4.47+£0.09 Aa 1.20+0.19 Aab 17.8340.48 Aa 45.35+2.98 Aab 2.10+0.50 Bab 3.77+£0.71 Ba
L —_ dk sk * j— kk *
Y —_— — —_— —_— * kk *
LxY * * — _ _ —

YL RF RS R R A R R AR B 5 A SR AR BR T 09 R (7] 128 A M B 22 53 3 (P<<0.05), A[RI/NE FEER R [Fl—
TJE R E R AR S F A AR IR A 3 BRAG VE E 3E (P<<0.05). L RIRRMGRIE, YRIRMEAFR. *FoR
0.05 K FEFEBFE, K 0.01 KFTFERWET, —FRTRELIE,

RARTEEEXT -4 pH ., A . WIASEA W B ER (P<0.01), X HHE&KE ., BERA AR
(P<<0.05); Mk & 47 BRAL XS A A &AW 8 35 5 (P<0.01), Xt HIEFLBRE | AR A B m
(P<<0.05); ReAKkim B KWk S AR BRI 28 B AR FIXT pH Al - 4845 847 B P2 (P<<0.05).

FHSCATHT AT 0 (& 3): 3 HLAR B G P20 4 2 (A1 4 5t 3 IE AR DG O6 &R (P<<0.05), Hirpr, 4
AR S 5 IR Y A Y B R A OC R B, 15 0.87, HIEAEE S HHEA PR B3 TUHE (P<0.05),
TS ACRYE TR E Y A YRk . KRR . ORI PLAK A SR B3 IR A G (P<<0.05); +
B R SRS A LR SR PR A3 1R A 3 IE ARG (P<<0.05).

3 3t
31 REBEREIHS THAHGRELE AN
i 3265 2 PR e BN 817 - AT BURR BB K. ARG B SR bt b 1 - WL

KLTEEA I i A, X — 45 R 5 ZAi R g BB T ERZFCI U R 40% R AR 7%
W#5 Larix gmelinii N THK 0~60 cm 2 09 H A PR . H585 A A PUIR B35 & T XTI MA U9
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Figure 3 Pearson correlation analysis between soil physicochemical factors, soil organic carbon and its active components under logging and natural

restoration
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PR R G T O, MR B A PRI B S SRR RNES B AR LA A I LUK A L
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H SRR S AF R 3 A BLRs S TR A 4 43 AR Ak = A S 2552 ), B AT A o i o RS B PR R A R 34 K T
s, AHRIR AR BTN A SRR AE R - A Pk . IS E Ak . T EERUEY A Y R . U A
MLk . KA ML T 53 808 5 R o A SRV AR PR BLAE L o T PR LR 4 532 - 33 v A 4 A
AW B B AT R PR A AT PR 2R 2, IR T3 PEAR U IR /s B, SRAE S a ZERRE PR,
TR AR - 0 A DR 5 A DR Y o5 LR Ak, ek Efe Mty , X SRR 45 R —50.
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