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Impact of logging intensity on leaf functional traits of conifer-broadleat mixed
forest in Jiaohe, Jilin Province

YANG Zhiyi', FENG Xinyi', SHU Ting', ZHANG Meng®, FAN Xiuhua'

(1. College of Science, Beijing Forestry University, Beijing 100083, China; 2. Forest Management Engineering
Research Center of National Forestry and Grassland Administration, Beijing Forestry University, Beijing 100083,
China)

Abstract: [Objective] Logging is a critical disturbance factor in forest ecosystems. This study aims to
investigate the effects of logging intensity on leaf functional traits in a coniferous-broadleaved mixed forest, so
as to provide scientific basis for post-logging species recovery. [Method] The 4 main tree species (Acer mono,
Fraxinus mandshurica, Tilia amurensis, and Pinus koraiensis) in the conifer-broadleaf mixed forest of Jiaohe,
Jilin Province were selected as the research subjects. The 4 different treatments were set up: control (ck, logging
intensity was 0), light logging (T;, 17.24%), moderate logging (T,, 34.74%), and heavy logging (T3, 51.85%).

Samples were collected and data on photosynthetic characteristics and leaf structural traits were analyzed. One-
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way ANOVA and least significant difference (LSD) tests were employed to compare inter-group differences.
[Result] Different logging intensities significantly affected the photosynthetic characteristics and leaf
structural traits of A. mono, F. mandshurica, T. amurensis, and P. koraiensis, whose maximum net
photosynthetic rate was the highest under logging intensities of T, T,, T;, and ck, and the lowest under logging
intensities of T,, Ty, ck and T;. Through the analysis of leaf structural traits, it was found that the leaf mass per
area of A. mono, F. mandshurica, and T. amurensis was the highest under T,, while the leaf dry matter content
of A. mono and F. mandshurica was the highest under T;. The leaf tissue density of F. mandshurica and T.
amurensis was the highest under T;, while that of 4. mono was the highest under T,. The relative content of
chlorophyll in the leaves of each tree species showed no significant differences among the species.
[Conclusion] Logging affects the photosynthetic characteristics and leaf structural traits of various tree
species. Broadleaved species such as A. mono, F. mandshurica, and T. amurensis have the strongest carbon
assimilation ability under T;, T,, and T, intensities, and logging can improve their leaf structural parameters.
The photosynthetic capacity of P. koraiensis decreases with increasing logging intensity, while leaf structural
traits do not change with logging intensity. Low-intensity logging can promote photosynthetic capacity and
efficiency of resource allocation of broadleaved species, while high-intensity logging can lead to the
maladaptation of P. koraiensis. [Ch, 1 fig. 4 tab. 48 ref.]
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[N OE= A I S R 1 T B 7N IR 5= W 1 DRE = € 257 B i o S 2 ol = S 5
5T R AR B X Iy AR 1 s e EL AT 28 %) B S e 2 LU,

AW FE LA MR TR AS AR A . K D SARRIZIANSE 4 Fp BRI RO SE XIS, HERA
(] R AR5 B2 X 25 R RO B R S5 A MR 52 e, B R38R I D BE MR AN (R R R BE B e 7, Sy i
X ABRMATRELL 22 BRI IS S 8, R TR 52 ma L ECR AR S AR 5 A8 B R 22K 3
1 HRRXEF %
1.1 AREER

A9 DX Il 7 T 35 R4S ¥ PR T T T [ A AR LR 3P v A Hb (43°577317~43°58703 "N, 127°44'07 "~
127°44'40"E), MK N 430~457 m. XX IR Tl KREPER AR, ERIREZW, &FETE,;
RN 3.8 C, FHIREKEN 696.0 mm, FFEKEFT 7—8 A, XFEFRE, FVHMFEEN
30~65 cm, AEXIHFEWIA 130.0d, FEXAEFY N 230.0d, HIFERFEEE LKA, KT LR T
RO ARAR L, SRR 30~80 cm, JRIEBEI I 100 cm LA U7, WA IR b 2 0 Ay LY ) R AR TR A
ERETR AR, FEZTRARMFFELINS . M. RN . KEIWI . B Ulmus japonica M5t ¥k Quercus
mongolica 5",
1.2 BENEEiEE

2011 4F 7 A, A6 35 MRIIRT 4 [ TR S PR B bk ro s SBORR 43 RV AR — B0 4 BBk 1 hm? A9 [ 52 4
WEHL, Aol {SCR A He e R 43 25 > 20 mx20 m FORETT, P REH N BTG 42 =1 cm BEA 19 H
SRR BfE . BHE . IR B ARRRSE . AR 12 A, & RgobRoll AR IS AR PE R S i A . BAR
LN, AR O B AR SRR S . AP DL ROMOR KN SRR, R BRI R sl MRS R R 2
AR, IR AR RS R AR S8 2 B US. HR H Ma v D 1 AR 2 1) 4 A () SR A 32 3 1) o %o i
(ck, RALIREED 0), BRBERAR (T, RAKIRE N 17.24%), PR (T, RAREN 34.74%) . HER
X (Ts, RAKEREE N 51.85%), 1G4 YORAKFEH, F 2013, 2015, 2018, 2021 4EXfFEHISEAT T &0,
FEHBAESL UL R 1. 2023 4F 7 A, 78 4 A RAGFEHL Y, SRECEAME . AKHRMN, SEHBAIZIRS 4 R R 1E it
TG, BARF R RENAR . W IR EACE R 3 MRS BARAE IR SR . BiR
B AR SR = R 123 m, PR K 12.4 cm; AT E N 33.0 m, P04 H 21.7 em;
ERCrE R 21.0 m, PR 35.2 em; ZIASFIREN 26.0 m, ~FIMIE R 17.5 em.

F 1 FEHEDR

Table 1 Survey of sample plots

TUEE MmO _ %E/(Tﬂi'ilmjz) ” _ j@%ﬂfﬁﬁfﬂ/(inzihm’z) “
201 AERARAT 201 4ERARIE  20214EZ00  20114ERARAT 201 4ERMRIG 202145510
ck 453 1 987 987 952 28.875 28.875 31.266
T, 443 4 965 784 903 28.731 24.627 27.849
T, 430 5 947 653 798 29.968 21.151 23.601
T, 497 3 1152 586 655 30.247 15.007 18.433

1.3 AXEHBEBRESLIE

2023 4F 7—8 H, #EEUITAIE K 7:00—10:30, i FE # XA 1E I E R4 (Li-6400XT, Li-COR,
L) TR A ERE I o FH R B B T 62 0 R R A AR T K KA N AT R
B AAERAAS S5 N K 3, B DR SE I B i . AR I I RRAR R I 3 R SE SR R A I B, AR IR AR
HU 4 HO3E 20 MR SERLAEE A ET I, A T A SR E

i ] Li-6400 S A A3 HE B SEHR 7 16 000 pmols m 2+ s™ BYFRUECIRLT W IR, BEEAHRNEEE 50%,
BRI =R R 25 °C, MHHSME RS A0k (CO,) /INMIIAE ] CO, BEIR M 400 pmol-mol ', {4
i B AE O 500 pmol-s ™', H R FE 55 KK B E G il 5% Y 2000, 1500, 1200, 1000, 800,
600. 400, 300, 200, 150. 100. 75. 50. 20. O umol-m-s™', AF VI 7E 2 000 pmol-m 2+s™! Yk
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FERE 30 min J5 B TEA SEINE, R R IEREIADTF 1205, AEZT 240 s, ST EE
Jer b Bt A, ol P A AR R AR TR X BRI TS, SRR R e £k, O
PLE B RFOEA HR (umol-m ™+ s7™") . BEPFIH A (umol-m™+s™"), FMEFHCE (umol-m>+s7"), Jtkh
£ 85 (umol-m™+ s7") FDEHIFN AT (pmol- m >+ s 25158 4 1 000 pmol-m*+s™', FAEE CO, BEIR 514K
4 400 pmol-mol™ B, (5% 4 Fh FEMAN DA ARSI SEL, BAEEOLEEAE (umol - m 5™, TALT
B (mol-m™2+s™), HIA] CO,E /K 43 %% (umol-mol™), Z¥ & 3 * (mmol-m2-s™") Fl /K 7 F] FH %% %
(mmol- mol™),
14 MAIGEMRRESHIE

FEfR AR BEALE L 15 A @B se s iy nt fr, i HFRErF 4 K 3T (SPAD-520PLUS) X 21 ¥ LM Y
3/ FE R AP AT ISR AR XS i (SPAD) R, DU B RE T F2 0k, AR EORERE U 3 IROFIE SR,
BifJ 7 B ke A A, R 1S 5 S5 4 F 0 A STkt ik S i i B BT i (). (R R
F, f#H Image J80F, FIAMREAS EAE TR AR (em®)o (7 FHUERR A~ RO & (& i )2 B (em),
W 15 it e BEAH R A 5 ) B s, DSt s it ok, AR R I 3 Wk R HEACE I S 2T AA T i1
R (em®) o K5I FCAETR 70 °C WMEEIN 72 h Je, I IF R (g).

R A RARSR FE R AN [FA A R g AR, R RS LU (geem ). TR
FTiE AL (%) TR HLHZURBE (g om”) FIEF I ZH SV FE (g- om ).
1.5 HiiEsbiE

FH SPSS 26.0 X ks A7 AL B4 BT, 3 3 PR 2R 7 22 0 M7 (one-way ANOVA) DK /N I 35 22 5 1%
(LSD) #-A7 A[RI4H 7] £ 5 He 4% (P<<0.05). #1F GraphPad Prism 9 il &% .

2 HERESN

2.1 AEREEEXNEWMALESEZ RSB
WE I ZLRABR 4 Bl EER R EOLE RSB SEANER 2 Fis . DOLE MRS SH A Bk -
IR IR A AR AR AR AR B R X B T ORI S 20k, HAE ok, Ty, Ty 4B R B3 m T 54

®2 ARARKEBEETEMMAEESEZIRSH

Table 2 Photosynthetically gas exchange parameters of 4 tree species under different logging intensities

- B BRI “LHE FFICO; /) RIGEF ARAFIFRES
(umol*m™+s™) (mol*m“+s™) (umol-mol ™) (mmol-m™~+s™) (mmol* mol )
ck 4.67+0.32 Ca 0.06+0.03 Bab 252.61+61.16 Aa 0.844+0.36 Ba 6.13£1.77 Aa
i T, 5.24+1.60 Ba 0.06+0.02 Bab 247.91+10.32 Aa 1.30+0.47 Ba 4.09+0.35 Ba
BAR T, 4.56+0.22 Ba 0.05+0.01 Bb 243.64+32.43 Ba 0.76+0.16 Ca 6.29+1.63 Aa
T 5.91+1.16 BCa 0.13+0.05 Ba 306.98+41.35 Aa 1.49+0.60 ABa 4.63+2.14 Aa
ck 11.2240.27 Aa 0.20+0.01 Aa 295.74+5.76 Aa 3.03+£0.86 Aa 3.87+1.18 ABa
T, 8.84+0.92 Ab 0.16+0.07 Aa 281.43+52.43 Aa 2.80+0.93 Aa 3.51+1.43 Ba
i) T, 12.03+0.84 Aa 0.29+0.15 Aa 307.33436.75 Aa 2.5440.35 Aa 4.77+0.55 Aa
T 10.94+0.50 Aa 0.24+0.03 Aa 314.74+11.77 Aa 2.09+0.30 Aa 5.35+0.87 Aa
ck 4.78+0.61 Cc 0.10+0.02 ABa 310.12+10.67 Aa 2.01+0.33 ABa 2.40+0.24 Bb
_— T, 9.19+0.06 Aa 0.13+0.01 ABa 268.08+7.40 Aa 1.19+0.11 Ba 7.72+0.74 Aa
T, 5.46+1.01 Bc 0.10+0.02 Ba 299.53+19.92 Aa 1.75+0.78 ABa 3.81£2.06 Ab
Ts 7.08+0.53 Bb 0.16+0.06 Ba 311.17423.44 Aa 2.20+0.60 Aa 3.37+0.73 Ab
ck 6.35+£0.54 Ba 0.11+0.06 ABa 279.23439.75 Aab 1.46+0.68 Ba 5.04+1.88 ABab
_— T, 5.46+0.93 Bab 0.07+0.02 Ba 253.30+32.27 Ab 0.81+0.21 Bb 7.06+1.66 Aa
T, 5.25+1.11 Bab 0.08+0.02 Ba 281.77+16.99 ABab 0.97+0.20 BCab 5.49+0.78 Aab
T 4.75+1.12 Cb 0.09+0.04 Ba 306.67+15.67 Aa 1.02+0.40 Bab 4.91+£0.79 Ab

LR BRI R 2E . ARG TR RN R SR AR BE 1] 22 5 3% (P<<0.05), N [AIRS 5 Bk m AN [ B o 1) 2 55 . 2%

(P<0.05),



5543 5 1 Wit —5 s SRAER BEXT T RIS B R TR SR D BEFEAR B R 37

(P<<0.05), {N7E T, AbFEF 54T 25 . 7ErAAH K G <L T B2 RN 2% 1 6 35 Sl d g
H 3R TFHABA R (P<0.05); MK DRI FHRCRAE T, b3 rh 3 & T HAWR B (P<0.05); X
1] CO, BEIRAM4R, 25 RARSRE T3 i VAT W R ) 22 5%, (A (R BIRAE T, kb3 & 25K FoKk i 5
L4 (P<0.05),

NSRBI E S [ SR AR B 1] LU AR B, B AR ZK A0 1 45 3515 A& SRS e S0 3 35 e e, X
A O ABIY S AL ETE T, A B b B2/ T Ty 4B (P<<0.05), 7K HIMIEEA BARTE T, Ab3h 535
FHALAH (P<0.05), HASEER KRR R E . LB TE . M Co, BE/R A EURZE I
B E A A R] e B R AR E M, MTEOL A R 5K RIBCRAE T 4 B rp W 3 v T O A 4k
(P<<0.05), RI UL, SRABAE 1 X B SR AR 1 $2 TH X K A R BCRE T T HOG A RE . i &0
A RE B ) 25 55 0 3 (P<<0.05): 66 HUR Rl A R AR EE (S INIm R RE, Ty KB 25 /NT ok Ab3E;
T3 K BEH ] CO, BE/R /MBI E R T T 4, KA FIHACEN 2 T, A3 B KT T, 42 (P<0.05);
T, AbPEZE S 3R B 25 /N T ok Ab3 (P<<0.05); SALSEERAL PRI E 2R
2.2 AN[E AR 3R FE X B R S A - Ml B B 2% B B2 N1

B 1R BEECA ARG R, SRR A R AL — B TR R A AR SN
0~200 pmol-m2-s™ B}, MW FREEA BRI RREIE K . MG LA A ZERS R, Hohh R r
HRBRB LT . A BARIHARDE A SR, dob e R K TR,

10 g L
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Figure I Net photosynthetic rates of the 4 major tree species at different logging intensities

T AR AU SR AT B R . K SR . Z0AN 4 MR B SEm N S 8L, R R 3 T
No MNFRENHCE KRB, AE BT A AL B ok il i K e A i R S R TR B R T H Al b
(P<<0.05), {XFE T, AbHh 5B EFARDBE . 16 ck 5 T, AbIH b &4 8] 155 1P 0 2 5 B A S T i 3
2S5 T, 5 Ty A3, ZEAN A GARRN A5tk 25 5 T 3 Al s 4% (P<<0.05). ck 5 T AbBErr, 24 F
[EDEAME ST 25 5 1F Ty AbBh, ZDROEAMEE T B KT 3 R B (P<<0.05); 7 Ts 4l hnFn
AR BOEAMEE A5  2E R T K S 554 (P<<0.05),

AN [ Ak BT B4 FE SR TR, 45 B ol i IO P 8 56 W0 i T RICRFE A A R ) 25 S R 3 . AR
M OGRS A AL ER A 22 AR B, T A R ROFOL A BRI E KT T, 40 F (P<<0.05). 7K Hfi#)
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Table 3 Light response parameters of 4 tree species under different logging intensities

b SRR

I PR %/

(umol-m+s7")

RO HEER/

(umol-m?+s™")

SIS/

(umol-m+s7")

Jerb R/

(umol*m™?-s™")

FAE TR0%/

(umol-m2+s7")

ck 0.68+0.22 Aa 4.94+0.28 Cab 1538.21+661.82 Aa 20.27+22.30 Aa 0.024+0.01 Ca

\ T, 1.194+0.14 Aa 6.17+1.09 Bab 1341.36+103.88 Aa 22.28+1.94 Aa 0.02+0.00 Ba

Ak T, 0.78+0.42 Ba 4.87+0.68 Bb 1 719.69+1150.68 Ba 12.91+6.29 Ca 0.02+0.01 Ba

T, 1.26+0.90 ABa 7.11£0.18 Ba 1773.22+333.35 Ba 20.98+19.98 Aa 0.03+0.00 Ba

ck 1.51+0.53 Aa 10.57+1.40 Aab 1335.97+473.77 Aab 21.73+10.80 Aa 0.04+0.01 Aa

T, 1.35+0.35 Aa 9.17+0.67 Ab 928.98+85.38 Ab 17.12+4.20 Aa 0.04+0.00 Aa

KHHY T, 1.37+0.20 ABa 12.26+0.72 Aa 1 505.02+199.00 BCa 20.83+3.18 Ba 0.04+0.00 Aa

T, 0.99+0.26 Ba 10.96+0.62 Aa 1253.41+113.48 Bab 13.30+3.51 Ba 0.04+0.00 Aa

ck 1.08+0.16 Aa 4.95+0.57 Cc 699.23+36.82 Ab 14.18+3.48 Aa 0.03+0.00 Ba

- T, 0.81+0.10 Aa 9.52+0.25 Aa 1 859.17+703.38 Aa 11.56+0.42 Aa 0.03+0.00 Aa
T, 1.10+0.28 ABa 5.76£1.15 Be 780.74+168.10 Cb 15.16+4.26 BCa 0.03+0.01 ABa

T, 1.15+0.37 Ba 7.2840.51 Bb 1 084.89+370.58 Bb 15.30+1.98 Ba 0.03+£0.01 Ba

ck 1.24+1.07 Aa 6.61+0.66 Ba 2953.14£971.84 Aa 25.80+23.92 Ab 0.03+0.00 Ba

—_ T, 1.15+0.38 Aa 5.65+0.70 Bb 2132.14+1377.96 Ab 23.82+12.63 Ab 0.02+0.01 Ba

T, 1.46+0.39 Aa 5.60+0.63 Bb 2525.07£1532.40 Aa 35.53+9.64 Aab 0.02+0.01 Ba

T; 2.28+0.99 Aa 5.89+0.32 Cab 2 858.82+1587.13 Aa 53.95+10.09 Aa 0.02+0.01 Ca

BB B NP IR S . ARVNG PR RO ) R AR B 1] 25 5 835 (P<<0.05), ARIKE aE R A [RIB b i) 22 5 3
(P<0.05).

FIERME AR BRI 22 AR, T, Ty ABARKEOEA R R ERT T, A8, T, LB EEH A
MEERT T, 4F (P<0.05). RMAYCAME S a4 AL BEH R 22 7 R B3, T, AbHLA e RKgE A R
SN AT 2 R T H A AR B (P<<0.05). ok b FRET B ) fie K A BOR 3 R T H A AR B (P<<0.05),
T, AbFEH AN S B E R T HAB AL H (P<<0.05), Ty AEFEEAME S B3 KT ck 5 T, 4B (P<0.05).

2.3 ARFAKEE SR &R EH R EHENE

M2 4T UL . ZOAN W LL 3R L T 0 I A A B I A 2 R ) T A 3 R e A e
(P<<0.05), HLIFA 3 Fhint 5 AR TE & RAGRIE TN 2ZE R BE, BRI A bt h 454 L iofae
PEo MR FR R X SR, AU Ty Ab3 T 6 AR H I 52 48 3 K /K il (P<<0.05), HAhZH NG
Fhla] 22 5 o A% Al AR vy I T 0 B AR AR — 3, INRED NS BRI . S5 . sk, 7Kk
R0 P2 208 i 2K T AR Rl (P<<0.05).

AN TR A B [E] L3R, 3l ) ik A o ) Ll i SR A R ) AR AR R, AR EINEIN T T, T,
cko EARBRAS SRR A T4 5 o B (B BAE T b3, HLB KT T, 4P (P<<0.05). ZKHi#nfY
-4 5 i B S A, B R B BUAE T AbH o AR Y I 4 0% B I SR AR5 5 1 84 o i 244
P Ty A PR R T ok A FE (P<<0.05), 7K HHANS SRR A it 2 205 3 e (B H B0 AE T, b B, 338 25K
F ck AbFH,

cke Ab B ) € AR T 25 AR A e B K TR AR K I (P<<0.05); T, Ab B B €8 A B T8 25 AH G A
I R T 5 (P<0.05); Ty AbFE A AR 2% 2 AT & i 3 KT /KM (P<<0.05). #5 WA -4
FHDS S BAEAFERAAGRE TN 22 R B

3 ik
31 RESREXR A AR
R — T MR ML, 5 0 1 R AR ARSI S . i IR AR A T 1
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Table 4 Leaf structural traits and SPAD of 4 tree species under different logging intensities

il R B LI H /(g om™?) T B S E 9% A BV B /(g- cm ) P2 AT i
ck 23.314+2.18 Bb 0.35+0.03 Bab 0.24+0.02 ABb 40.33+3.23 Aa
! T, 34.11+6.52 Ba 0.33+0.01 Bb 0.27+0.07 BCab 43.42+7.54 Aa
BAM T, 28.53+3.19 Bab 0.38+0.01 Aa 0.31+0.02 ABa 40.94+3.17 Aa
Ts 32.18+5.94 Ba 0.38+0.03 Aa 0.34+0.05 Aa 41.85+3.43 Aa
ck 20.95+2.48 Ba 0.22+0.01 Cb 0.17+0.02 Cb 34.98+2.68 Ba
T, 29.24+4.86 Ba 0.25+0.01 Da 0.20+0.02 Ca 37.94+4.54 Aa
A T, 22.26+6.00 Ba 0.23+0.03 Bab 0.18+0.03 Cab 37.08+4.36 ABa
T; 23.56+3.67 Ca 0.24+0.01 Bab 0.18+0.02 Bab 36.51+£1.90 Ba
ck 18.21+1.73 Be 0.32+0.04 Bab 0.18+0.02 BCc 34.85+3.96 Ba
s T, 31.71+£5.84 Ba 0.30+0.03 Cb 0.29+0.03 ABa 36.70+4.83 Aa
T, 23.13+3.22 Bbe 0.34+0.04 Aab 0.25+0.03 BCb 34.16+2.72 Ba
Ts 27.45+3.81 BCab 0.35+0.04 Aa 0.25+0.02 Bb 38.26+2.46 ABa
ck 122.04+2.23 Aa 0.39£0.01 Aa 0.29+0.08 Aa -
Lrh T, 126.10+1.93 Aa 0.40+0.02 Aa 0.35+0.04 Aa -
T, 125.42+6.30 Aa 0.39+0.04 Aa 0.39+0.14 Aa —
T; 124.63+3.37 Aa 0.39+0.02 Aa 0.36+0.08 Aa -

UL B NI BRI . A IR/ING TREFROR R R SR AR BE 1] 22 53 (.3 (P<<0.05), A[RIRE PR R AR ) 25 5 B35
(P<0.05), —FK/RICULI,

MV EARBERRAR A 7= FT AR T AR A B . DOLEEBIT R UE, RAKS 4 Bl b C & Rtk 2
FEAE T R, LA AN [ SR A R o SR AN [R] , AACER AN TR Ao 6 BRI AR AL D5 SR
2SR

CAMRADE S BETT (T REOE A BRAADE A ER) EHBERAOR M T w8 s THABAL P, Al e
B SRR AR = A A, RIIAIRPE N ZOF AR IREh O A R 2 TR EER N . Reflies i
FPERAA IO BRI B B BERRAGREIHTR, WIRITE . BADEMBUHLA B3
BN, DRI SR A AT RE AR D IR e A B R BRI AT, TR T T HOE AR . W — 2
SFVHFFER AL FECRR BRI BT T, CORBI IR R & R 028 = TSR A5 AR T AR
%, NAWSHERAR AL T BE— ek ARBRTE R A AF P ot G R B THARR AR,
] CO, BEIR 7T BOMZE G B AR B A%, AR MR SR dee s, WEWT AL BRG] 1 i 7 5 RS SR S S B A
A1, AR SR TR MR IE R ERET , ARBEDEE AR 1

KO E AR LT BB RO A AR MR TR RAGR L T 1
W T AR, SRR 5065 BE T AN PREE AIE B AE T o K MG B AN AL T A BEER R
AR T IR 5, ELPTE A A A SR A DGR, X R 1 I I TR A ) R SR A X R
A3E R PERY . FLEESFEP WFFE i B K M AN T G 15 FIK PR e B ik B f) T BB PR, A K it
MITEARbR S BB WL ERSE T AR AFRE ) W35 52T, DAOTE EIIE 1 AS RIS A UL, o

SRR KO A BR G K FHBCR I RAERRARE T T, BRI Rem . TEARPTTERA
BRI 55— TR SE R . ARRAM I H I R S BOE S A R R T S G X ], nl e | & HOLR
WO, b, EEERAERT HRTL A SIS T B A, I R ECRR DL A fE TR
JERARIT 1T SO R 5 R A 7 A S 2 A

ZLAR BGOSR AR5 2 A W 17 S R 52 2 A9 A A0 ML o BEE SRAXSE BN, ZLRARY DL S
AR E TR, X IR B A R RO G s AR, 5 B (Y MORE S5 A4y 18 1o o Ll 1 A fr 1 A D A%
i, R T SEOCIMHI AR 7 ad BEZE T, M EAl 120 R A R [RIALRE 1Y T RE SR AL BB A A
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AL, BRI S RN EATE K 5 R R HIIE T 64 HR, st RAE R EIE 758
FERARA S A 0, WEREE It BRI IR YRR, ST 03 B 1 R 7| 2 I R RO,
32 RAESREITRIFH SR R I R R

R o S [ 0 L W P A Py, AT X B8 Bt AR ] (08 AT, A
GG SRR T 3 B NIRRT SRR . BRI AR ARG L TR I MR R TR 50t
GRESr, RO T RBUN I AR R | A SR, I T SR B HE A T 4R Y A T
SO ARGOR, 3 R R L T 1B SR ARR T RO B, T MR RV A B0 O A
We: BAHETH T ORI T BES0 , I H ok i B PR AR IR op B R T
it RS, (LT A DR LIRS 3 80K S EL 0 A LM T B — A TS, S, e AL IR S
BERG . ERRRRE, MR TSR, AFA I AR AR, IR R , (ARG L
A E TR R H A R B TR B 5 50 TR 5 A LA 3R DRIE DR s R BAE
P ok I LI R e (ISR T LI T T K 18 4 2 s 2 5 T K )
I

o T 5 B I BV AW, B T BT R AR b bea . (IATEN8 , i
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MORE N G S0 K, B — i R, T AR th T G A M AT TR
S A T AR TR B AT WA I VR RO s S AR 2 BRI T4
PR, UGB T4 R 43 B L1 T D KR 4R 2 BB B B 0, AR 7
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