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MBATHIR, T T LEMAEDERM SRS EEG AR LR RS mAEMBRRBN X G, [BRIESXRA
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X (P<0.05), AHmEHAARBGRTERF, [SR])EEFEREDBERNRE LERBRT, FEHLRAIKRT
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Response of soil microorganism to stand density in Cunninghamia

lanceolata plantation

LI Zhichao, ZHANG Yonggiang, HOU Lingyu, SONG Liguo, SUN Qiwu

(State Key Laboratory of Tree Genetics and Breeding, Key Laboratory of Tree Breeding and Cultivation, National Forestry

and Grassland Administration, Research Institute of Forestry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [ Objective |To provide theoretical basis for the sustainable development of Cunninghamia lanceolata
public welfare forest, a study is conducted of the response of soil microbial carbon metabolism to stand density
and the relationship between soil physico-chemical properties and microbial carbon metabolism. [ Method ]With
the Biolog-ECO method employed, five 38-year-old C. lanceolata plantations with various densities were select-
ed in Dagang mountain to study the functional diversity of carbon-source metabolism. [Result] (1) When the
survival density of C. lanceolata was 2 600-4 600 plants-hm™, the average color change rate (AWCD) which
is reflective of the diversity of soil microbial metabolic function was higher and such density range comes with
a high soil microbial diversity, which contributes to the soil organic matter decomposition and soil nutrients’
transformation and accumulation. (2) The utilization amount of six carbon sources by soil microorganisms
varies for C. lanceolata plantations of different densities. When the density was 2 600—-4 600 plants -hm™, the
main carbon sources were carbohydrates, followed by carboxylic acids and amino acids. When the density was

lower or higher, the soil microorganisms utilized more carboxylic acids than carbohydrates. It is shown in the
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principal component analysis that a-D-lactose contributed the greatest to the utilization of soil microorganisms
and was the most utilized substance in C. lanceolata plantation. It is demonstrated in the correlation analysis
that the total nitrogen and alkali-hydrolyzable nitrogen were significantly correlated with microbial diversity,
and were the decisive factors for microbial carbon utilization. [ Conclusion |With both the microbial carbon
metabolism and soil physico-chemical properties taken into consideration, it was found that the density of 2 600
plants-hm™ was the most suitable for the sustainable development of C. lanceolata plantation. [Ch, 3 fig. 4 tab.
36 ref. |

Key words: forest soil science; Cunninghamia lanceolata plantation; soil microbial diversity; stand density;

public welfare forest; Biolog-ECO; Dagang mountain

2K Cunninghamia lanceolata J2 1 E w77 e EZ MW AP, EESALERTT 16 N8 (X)), 5 8 Ik
S ARG IR A AR R P E AR AR 6 933 U7 hm?, i 4 E ARARETAW 33.3%, FH A2 AR MK
T ARGA 1096 J7 hm?, TARZY & b [N AR T AR Y 16% ", BEE 2 AR N TARFRE T ARY K, i TE AR
AN G B (AR AEARILSE) BN A2 AR HBEAE T, (AR RIS KR B fE b, Ak
MR POR BEAE, TIEGUEY B R B, AT MR A A DI RE TR, B AZ AR AR BEAE
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TIEBACPE AR L, SRR Y S R IR i A A SO SRR, D, R SRR W R B R R AL
i i) RAENERE AR, T ERUE W) AR R Y WS R BT IZ B HE B 2 — ™, Biolog-ECO
PP Bk R ) RSS2 HISR IR 9T R Gl A Wit v DI RE SRR PR — P fag 50 BROE D73k o 1207 ik JE i g
AR ASCR S I 5 AL A ' B SR TR Bl A B AR B0, T IR AN AT LI 3 AN [ 8 FEAZ AR N AR
SR WIRE TR 0 IR A, WA AS [R] % BE A2 AR N AR L SRR ) 0 AN TR ik Y 2 R s 2, 3 T LA
A - U WU RE T X AN TR 4% BE AR L, A2 AR N TARI B BE e 4% | 2R KR H B ] R 28 e 41 11 R il £
i o AW IS 5 Pl [R]85 REAZ AR AR L HERUAE W AU 2 BV E RO BE ST, RS AR AR e A
Py XM P R - SBETR O BRI N, DA AZ AR N TR ] Hp 2 e R (A BB AR 0

1 #5577 *

1.1 XE#R

W98 IX AL F VL2 BT A% 115 43 L (27°30~27°45'N, 114°30'~114°45'E), 23 X i TR 1L e B b 35
J A R AT, AR 17.2 °C, AFIREOK A 1600.0 mm, AFXICHIN 270.0 . W TR
FOLsE R, i, TR, BRI THCA M E, N 2058, bl PRAR ON W SR bk, AR
WL FEHIE SR | Wk, Bls . IESRAISEAE] ) 1980 4R IE A2 AR N CARSC IR AR M (R 1) HEAT, BFSY
Hb 35 AR AN ) HL 3 R B ATAT AR TR, AR N TR SR B, TR A 32, AT AR
Y AP UL 2R (0 Maesa japonica, HIMB Sarcandra glabra, ¥ #: Smilax china, ¥ 2R3 Ficus sarmen-
tosa, T Mk Cyclobalanopsis glauca, K Clerodendrum cyrtophyllum . K% Eurya loquaiana, &4
llex pubescens . X5 %8 Elsholizia fruticosa N &, M FFHARZ Y F LI BR Diplazium 31 % 6% 55 Bk
Microlepia marginata, % &85 EFR Dryopteris fuscipes . WM B 153k Lindsaea orbiculata, %% Cyperus ro-
tundus . IRYTM Lophatherum gracile . #:%. Carex spp.. JLH. Arthraxon hispidus 5 3 .
1.2 HRAZE
12,1 H&REAMFRANZ 2018 4F 10 JI, M4 1980 it 5 R [A% HE (1 667, 3 333, 5000, 6 667,



78 FEITENA N C  NNI= e C ( 2020 4£2 /1 20 A

x 1 EHIELR
Table 1  Basic condition of plots
FEHLS BIAE % B/ (Bk-hm™)  #RATHE/(m x m) IS 1A i A7 %% BE/ (B - hm™) B 5 /m W4 fem
A 1 667 3.0x 20 0.79 + 0.01 a 80.66 + 2.70 a 13.00 + 0.54 a 20.93 + 0.80 a
B 3333 20x 1.5 0.81 £ 0.0l b 77.44 £ 240 a 12.30 £ 0.30 b 1876 £ 0.75 b
C 5 000 2.0x 1.0 0.82 + 0.01 ¢ 7331 £ 170 b 11.71 £ 0.26 b 16.63 + 0.50 ¢
D 6 667 1.5x 1.0 0.85 £ 0.01 ed 69.33 £ 1.60 ¢ 1095 £ 0.28 ¢ 14.79 + 0.59 d
E 10 000 1.0 x 1.0 093 £0.01d 57.80 + 1.92d 1046 + 0.53 d 14.05 £ 0.85 d

VLI . [ 9 RIS AN /N 57 B 0% A bk 53 25 T A KR B 22 57 8 % (P<<0.05)
10 000 #% -hm) A2 AR N TARSCS AL 1Y, A 345 B2 O 190~210 m, Bl B R ma 3, B EE 29 15°~20°,
T HRE 3 ARTE R 1 000 m? (33 m x 33 m), I AH W FE T T e B8 ) AF 3 bR B B 2 A R
AT 3 a HATIRE, FEATANLTI, K AR KRR, 7EMEH 1 000 m> A 1A E A7 & % )
20 m x 20 m ¥E77, TERETT MR S TEBUEE VL RAE 5 55 0~20 cm HIEAEIR G, RBRAEIIENN 2 0y,
— e A A I S B0 KT A 0, AR IR T, O — R A TC R BT AR A, S s [
SIS R 4 CUKFH, 24 h PEATRE 5 AL BE X Biolog ﬁ‘*ﬁo RO b AN 2R T (B2 5 em, 252 100
em®) U3 AN JEUIR 4 A [ S0 56 5 i 98 A B AT
1.22 ‘3 micikfregml g IR ERMIF IR, L pH (R HE AL, HKR I m(ﬂ{i
ttmmm;i%ﬁﬂﬁ*%é%&@a%%%ﬂ%,éﬂmﬁ R BRRRER . BRIE A, LN
W, 2. SRR . R . SRR, s BT {0E (Spectro Analytical Instruments,
Spectro Arcos ICP, Kleve, 75 [= ) Il & ; 4 & & H UL B2 MR BRI B2, Wi sh o B A0 & MR &
&%&&,mmﬁﬁumm,M%ﬂ*mﬂ%%”o
1.2.3 Biolog-ECO # R & # A % % #4 Hrix  RAEA 31 MKIEM Biolog-ECO 43 Hr 3 53 4= Wy Bif
HACHHARAE . SR A CLASSEN %" J7 i 1l £ AR SRR R, B B AR IO S T 30 g b H A& Hm A
FNERAT 270 mL 5 it 5380k 0.85% 1 AL W = AN h 180 % -min™ 72 30 min, HU 3 mL FIH WM
A 27 mL EALEAIE W, RGBS mL BIEWOMA S 27 mL SN R, TR R REARmEZR 107,
1] ECO AR /45 FL i A 150 wl ARG BV . 1 422 4 1 T AL AR AE 28 CROTEIR R =48 . 70 3l 1 24
48, 72, 96, 120, 144, 168, 192 h 7£ MicroLogTM Version 4.20.05 f#(fL #1544 1% (Biolog Inc, ) It
PEATINAE , RO 4 R 590 nm (B €6 +3k B ) A 750 nm (345 ) AYECME . R FH B A 0 a2 B il 1A 1
2 548 AL 2 (AWCD) , >R 96 h W& B 9s vH 5 H A Rk o s 2 hE M, HFEEERER) .
Shannon-Wiener #8 44 (H') . Pielou ¥ 4% (J) . Simpson 8%k (D). Mclntosh #8454 (U)FE/R™>, iz H R i386
3.3.1 BF, FREHAR R . SRR PR T . AWCD {5 A B AR 2 R P T Rk AT BN & T 22 0
B, IERIFIXEH TR 56K A6 W 8 br A2 A 7] B T 19 22 St /NG FBEE T AR 1 (P<<0.05) 5 XF 96 h 45 +
FEAWCD {EFF1T F2 005 70 Hr, B0 0002 2 32 SR A e D 2 80 5 o 4 9 B Ak e 5 5 i e A 2
PEFE B AT M 50T . 12 H Excel 2 FRAHSCE HE , GraphPad PRISM®HRF2: 4]

2 HERE5 T

21 MR KE TEURER

A ORI SO0 T AR ACIR BRI A, A BE A FIARL R R AR, R AR P RSB I, A2 AR A
A MR BRI W) HLX AR AR 22 ROy S B R] 22 S 2 (P<<0.05) o X2 i AZ K I 1] 5
GO, PR RO, XIS AR AR SRR R, R R BUBR AR ROIR B

ANTFEE FEAZ AR N TR e BRALPE B4 A AH IR (3% 2) . RHEABLET . AR, A BREARI 3 L i o
PR, T pH, AR AR | RO DU R A PR e R AR g R R, A 2 U
AT U RN CINICE S s R Aok (e 3 R A R N A L LD L D VA NS i = TR T NP N G e R U o
AR 5 3% (P<<0.05), JUHJE AWl WAL, AR00E, 1545 M %5 M 122 7 035 (P<<0.05),
22 AREEFEEEARANIHRTEREYF R DERIED S FHE

Biolog A= &M it FL-F H B (L  L 3 (AWCD ) Se e 1 R HERUA WA B —BR IR BE T, 2 LIERUEY)
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x2 TEBEUMR

Table 2 Physical and chemical properties of soil

FE 4 oH i/ A HLI/ RS A2/ A/ ik it A/ R AL

(g+em™) (g-kg™) (g-kg™ (g-kg™) (g-kg™) (mg-kg™) (mg-kg™) (mg-kg™)
441 137+0.15b2882+091b 186 +0.05b 0.13+0.01e 2481 +0.53a 49.12+0.24 ¢ 1.38 £ 0.01 a 62.67 + 051 a
425 129 +£0.10 ¢ 2926 +0.05a 190+ 0.11 a 0.28 £ 0.00 ¢ 22.30 + 0.51 be 63.20 +0.52 b 1.35 £ 0.01 b 58.75 +0.52 b
426 143 £0.00 a 2198 £ 0.0l ¢ 1.68 £ 0.04 ¢ 0.20 £ 0.00 d 21.61 £ 0.50 ¢ 38.96 + 0.56 d 1.26 + 0.01 d 49.91 = 0.55 ¢
431 141 £0.10 a 28.54 + 0.50 ab 1.86 + 0.11 ab 0.34 + 0.00 b 24.14 + 0.54 a  66.62 + 0.50 a 1.23 + 0.01 ¢ 40.35 + 0.51 d
444 136 £0.03b 2196 +027 ¢ 145+0.01d 042 +0.00a 22.88+055b 19.08 +0.56 e 1.29 +0.01 ¢ 59.22 + 0.53 b

VA . [0 R R BUE G /NG S 38 7R R R AR 40 4 152 ) 4 30k o 22 7 B 3% (P<<0.05)
T KT 7 S e 2 B O TS AR, TR RS L 0.8
AWCD {81 3 I EE S ME, 2% AWCD {E Ba R 3h 2478 1k
M2 (1), S50 GR . BEZ AR, AWCD {8 7R 07 3
i, ZRUH AT 31 R R A4 25 A R I R )28 3 5
ME 1A LLE . AWCD B 48 {b i 26 7F 144 h B A B 1 1 A8
1, Big% 24~144 h iR Y, AWCD {8 IR, R HMEY
S B A B F) FH SR, 144 h J5, AWCD {8 I T s R0 i [
(R ELRS T 28, o o0 5 50 61 ) D 328 99 3 590 A0 2 28 0 35 Sy
Ri g% 24~144 h BN, 5 DMREMIAZ R N TAR L3R RUE W% 31 B 35 w6 /h
PRI 24 U AR MR B MR M RE ML D . B ¢, e T A OB e C oD —=-E
B. ML AL BEMDE, ML HERUE SRR g o R sy BT T RS A LA SRR
DL MO BB B SR R P R A R ) e, LA ##7% AWCD R ELE 7 2 AL
P 1225 (P<0.05) T 2 B R 3518 bR 43 e 1 S o WD o sl b
2.3 FREBEHAN T ERE W B E & LB A o I e e PR

ECO BR L9 31 Ff 5 U5 AT LA B LAk 2 SE T i 1k B, 43
6 KK, MBALEmE . BIK ., HERE . ZRYE B
WK A, YEIRUES FE 1] 96 h A ¥CHR 40 7 R IR BE 9% +- 8
P IR 6 ST ORI B, G5 SRANTE 2, 4% AR 2K
BRI ] 22 5 23K 3 B E 7K (P<<0.05); TEFEHL B, #EHb C, #F

Bl R o B -~ I 0y i}

S 35 6 AR Ak e
s o
L=y [*)}

S
S}

0

with different densities over time

H =~

D3RR, BUEMRERA RS SRR FA
TEREHD A FBEHL B 3 2 R T MU BRI R AT R o i

d
BRI s WM RSN, % A TR o B [ # I
A M RETE R AR BE R B/ IMK IR M R . 2. 1667 3333 5000 6667 10000
KA s 5 ORI A TAR T L HEBUE IR 6 K AR )
FOLB, FEA B E, 6 1 S ALPSMORLART oy J;;%?%;rigﬁ
S R B T BCE B R BRI R R MR BRI (P=0.03)
Wk ams | i BIEME . SRWE MK WK, B2 FEEEHAALRLRMLY

24 ARZFEEAAIRTEREDSHFEIEE st R R 2% R 64 )
G B =Xt 5!%( AT FH ok R AE A B 6 31 Fp Tk U5 2/% % F| Figure 2 Carbon sources utilization in C. lanceolata
FHARRE . AR 96 h B9 AWCD {8 245 2 A [ 238 B A2 AR ATk plantation with different densities

TR AEY R IE ) F S FEE 4R 20 . Shannon-Wiener $5 %4 . MclIntosh 8%, Simpson 15 £ Fil Pielou $5 %k (3%
3). FEEIRBACRMA YRR BRI F T By 20, Felh C 0 5 BT B s, A i % B
&%, HRFEH B, HEHLE XAk IR 09 %% B 5/ . Shannon-Wiener 48 %55 WA MR 3 W) Fh A2 16 B2
MZEFE, Fb D B HUEYRES SR 22 52 i K, B AEAEHL D LU R AR R N ARG W R vE 22
A B2 Bt 5% B2 el /N T /) , FEHD BB S04 WA D 70 A0 RE TN 22 S5 B2 B/l . McIntosh 8 B80S B X6 Ak 5 1) FH b 2%
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BT, FEae XA AR, HMES Shannon-Wiener $§ 234 — 2, Simpson $i§ 2 B 4 54
AR WA, BRI B A FTREHL E A AR P Y RN B R UL . Pielou 48 £ T A EB 1K
YR REARE B B BCR O, B R B H AL 5 Shannon-Wiener 7540 . Mclntosh 50064 — 5, 255
WA ZHEPEIR R, TEXRGFRETI S 96 h B, A=Wyt 31 Fhilisr & R AR BE N KRB/ IMRUCH FEHL D B
i C. FEHb B, FEHb A FEML E, BIARSF2FEAE 1 667~6 667 Pk -hm™? LAPIET, A% 31 Fmili 25 & F
FH B AR 535 B2 (3G RT3 K, 7E 6 667~10 000 #k -hm™ LA, AT BEBERR 53 % B2 (935 K/, 2 10 000
BRehm I, AR 31 FPaRIE A A HC /N TR 5 B 1667 B -hm™,

£33 TRAFEEEAAIMNIEREDHEZSHEEY

Table 3 Diversity indices for soil microbial communities of different C. lanceolata plantations

HE o P BEAR AL Shannon-Wiener $5 %{ Mclntosh #§ %% Simpson 8 £{ Pielou & %%
A 20.26 + 1.83 ¢ 148 £ 0.02 ¢ 3.13+0.03 ¢ 0.96 + 0.01 a 0.43 +0.00 d
B 2416 £ 229 a 2.11 +0.03 b 447 +0.03 b 0.93 + 0.01 ab 0.61 = 0.01 ¢
C 25.18 +2.84 a 254 +0.02a 6.00 = 0.05 ab 0.89 + 0.0 b 0.74 + 0.01 b
D 22.60 +2.63 b 292 +0.02a 6.55 +0.04 a 0.86 + 0.01 ¢ 0.85+0.02 a
E 1849 + 1.26 ¢ 143 +0.01 ¢ 3.09 £ 0.02 ¢ 0.96 + 0.02 a 0.42 +0.01 d

YL . (5] 81 A [6) 7 B 3R 0 () — 8 B0 AN [ b 23 6 JEE 1) 2 57 S8 2% (P<<0.05)

25 TEMEWNARENERSSH

Xof A [ 2 FE A2 AN AR AR S HUE 558 96 h 59 AWCD i FAE B 380 A= 9 F1) FH 80— B 54 1k A7 32 1
5% o ARG TS BRI S SR ECS A Wi IR D RE 22 R AR OE 1 2 A s BT BTk Rk F
87.90% ., M 1 EWMATHI T 2 TTHOR N 71.53%, 55 2 ER I 22 50k %R 16.37%, B H A 3 185
(7 22 TTIR R H/IN, R HTEE 1 B s 2 00 (8 3) . 4L AWCD (H5Tik R85, 5 1 2
I3y R IE A 17 B, 53 B 09 a-D-FLBE (a-D-lactose) , Hrf R KAL A2 6 B, B IR 4
B, RIS 2 M, ZRY 2 M, K2R, BJs 1 R, 55 2 2WAE 0 MIEM A 21 F, Hrpakok ik
B3R, IR AT, RMRITHR, ZRY 4R, BIE2F, M 1M, B, SIEZAANT
R - SR W R O Bl R T kR D S B 2 R ROK AL A, RO L IR
26 ARAZEEEAANAIMNTZEEREAERSHEDSHEEREXESHT

ANREETFEANTHRIEER S MAEWEZEEA (R4 BR, BEAE . ALK, 28me
BT RS FoR A Y 2R S AR B A O HIE AR A S MUY £ R R E A G
(P<<0.05); e fift 2001 i 4340 5 3R A 0 Z2 R M 0 P A3 48 B50RR A B 3 (P<<0.05) bt 3 (P<<0.01)
A A A R A A BT i 43 B0 Shannon-Wiener 5 %% . MclIntosh 45 %% . Simpson #§ %4 . Pielou
F8 0 2 (P<0.05) 8k 3 AHOC (P<<0.01), (HHCAHSCME S5 08 BUAH S I . 28 BRTIR, ZEARTFSEIY

E2 Gl. D-£F 4 — %% ; H1. o-D-FLBE; A2. B-H 3E-D-7j
1 c%4 HIBETY; B2. D-AWE; C2. 1R &8HERTE; D2. D-1 5%
Qﬁ%<§ | B, B2 N-Z0BE-D-MG AR ;G2 L e 1 40 6%
D4 H2. D,L-oa-# B2 H il ; A3. D-2FFLBEIR - I ; A4
D2 LAG &R s B4 L-RITTA B C4 LA TN & IR
Lt AP D4, -2 ; B4 L35 E M ; Fa. H & BE-L-5 &
i, F2. WA WEBLNE ; B3. D-2RFLBERERL; Bl IR
iR B G E3. y-F TR F3. KR ; G3. o- T [l
ff; H3. D-3E0LAR; C3. 2-FR LK R ; D3. 4-443%
HKHWR; Cl. nkiR 40; D1. nkiR 80; El. a-Fr=UHl
Kis FLOFHE, G4 KB, Ha. B
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Figure 3 Principal component analysis for carbon utilization of soil microbial communities
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AR, e 5 A ) ZREPEAR GRS, i SRR B 5 A W) AR EAT AR DG, e R AR
Or SR 2 B SEME B35 (P<<0.01),

x4 BUMRSHMEMSHEEEXNE

Table 4  Correlation between physicochemical properties and microbial diversity

it H T R Shannon-Wiener $5 %% Mclntosh 5 %% Simpson & %X Pielou & %X
A -0.158 0.284 0.353 -0.337 0.273
A BT 0.458 0.327 0.261 -0.258 0.322
e 0.666* 0.468 0419 -0.390 0.468
N -0.261 0.143 0.142 -0.172 0.148
e -0.406 -0.069 -0.077 -0.004 -0.079
A A 0.742%* 0.694%* 0.642* -0.612* 0.690%*
A R -0.112 -0.640%* -0.670%* 0.581%* -0.620%*
A -0.417 -0.926%* -0.938%** 0.925%* —0.921%%*

Yl * FoRAE 0.05 ACE R ) EB AT, ** R AE 0.01 KF GO I 1835 1 2%

3 itig
3.1 TR YRR 3T B 5 2 R O R

T IEHE WA A —E R L R B AR MO R AE KA O, TR WA I s, B R, Bk
Hy FAEY AR ORGSR WX T SR 0 i R A R SR — Oy TR R B R 43
fRAE, AN R RGR S, 5 — i, W g EHLE R KRR R SR, e
WO, ORI RE , IR R R T AR Al PR T e AR ) R L A BN
KA RO AR R0 3R A 0 W SR A s ), T S R RO B MDA G, R, SRS
& BRI, AR A S B PTHRR S A S T 3 B XA [R]85 BE AL AR N AR S A W ik A AT L
(it f v K B, 38 AR A2 ARMRERAZE B R 3 333, 5 000 Fil 6 667 ¥k -hm™ B, flcAd: 9 s AR 0 AE ) 4o
T HOKIAGEA T, S A AR IR R . ARMWE RN 1 667 Bk -hm™ BF, ARHLAR A EEAL,
BCHERE, MM R HOK WO, I A P 0 A D RE R AR . R % B R 10 000 A% -hm™
B, H TR A A, MRHL S S R D, S T EOR T R AR O IR A, DU AR TR
IR Py R SRR S O AR R R O W AR A, X LA AR R4y
T, SHEARERE A5 000 A6 667 #-hm? B, XFHHEFR A THFEN K, RN TR E A%
T B AR G A, AR TREARN TR T RS LR, HiL, AR HixIX 38 42K
N TARAEFPAE 2 2 R 3 333 K -hm BF e g, B AR AZ AR B9 A7 16 $0E 29 8 2 600 B -hm™2, X — 25 5]
DL AZ AR 25 MR R 0 AT 5 22 e 4 it i
32 MAAINLTEREDEFENRARIERE

P AN [ %85 8 A2 AR N TR - S0 A W R 0T 45 i U 0 R A . TR 9% B A2 AR N TR = 3 B A o %ok
AN TR Fh 2B U 04 1 B2 BEANTR) , FEAR 28 BE S v s, - 9ol A W b M 28 A R e v, T AR 0 28 R ek K B
E/NEE S T BERCE YN R IR IS A R R TS . A2 AR N AR 6 Foffsie 52 1% 1) FH 2 AR B/ MR IR R B 2
RIS &EMRSE, ZRWAE . M MS), 0 F 500 W B R 28 1 3 o ek ok, Hikh
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