5538 B 17 1) S &~ £ Eild Vol.38,No.17
2018 4F 9 A ACTA ECOLOGICA SINICA Sep.,2018

DOI: 10.5846/stxb201706091048

BSOS 1=V K, SR SR A, PR BEAR LU R AR R AR - 3 A i 3 TR roy o) o7 AR 25241, 2018,38(17)
Shan W J,Xing Y J,Yan G Y,Han S J,Zhang ] H, Wang Q G.Response of soil microbial biomass to nitrogen deposition in natural secondary forests in
Changbai Mountains.Acta Ecologica Sinica,2018,38(17) :

K B KPR A& AR R A ¥ = 3 T B Y i Rz

B AR AR A BEAK SR KRESE TR
1 BT R AR B IS B 22 8, IR R 150080

2 RIRITAE MO BT 0T, IRIE 150081

3 W Rk B oA B R A BB, TR R 110016

TEE . AN 3R 0L YIRS B 2, AR S o2 HOE PR RZE i I T + 3R 0 IR IR s 25, SRR o
AT R AR A B TR 6 AR AR 25 2R 0 B Gl Ak o 5 e R T 9 8 22 G R AT R SR U A AR i A I ST e A RGE L T
2016 4E 5 A (F) .7 A (E) F19 H (FK) 43 BIRHE A AL 10 4R E TR ARl IR b t—— T ME (LA i A dRdE AT T B4R
FHRHERIE /0 3 NE BN FE X (CK 0 kg N hm™ a™) fEZ(LN 25 kg Nhm™2 a™") FIFE %A (HN 50 kg N hm ™2 a™') | M 5
JZ(0—10 cm F1 10—20 cm) Z3 5 T A [ 4 3 A £ 500 A M itk (MBC) AL (MBN) | 58465 (TC) 2 & (TN) 4
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Response of soil microbial biomass to nitrogen deposition in natural secondary

forests in Changbai Mountains
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Abstract: Soil microorganisms are soil nutrient biological driving factors, and nitrogen deposition can change its activity
and biomass, which can break the soil nutrient cycling and dynamic equilibrium. The influence of nitrogen deposition on soil
microbial biomass in tropical , subtropical and temperate virgin forest ecosystems is increasingly investigated, however, there
are less reports from temperate natural secondary forests. We conducted field surveys in May (spring) , July (summer) and
September (autumn) of 2016 in the control test sample —Betula platyphylla — Populus davidiana natural secondary mixed

forest, in which we simulated nitrogen deposition from 2006 in the Changbai mountains. The control trial was divided into
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three nitrogen—adding treatments: Control (CK 0 kg N hm™a™"), Low—nitrogen (LN 25 kg N hm ™ a™") and High-nitrogen
(HN 50 kg N hm™ a™"). According to the soil layer (0—10 ¢m and 10—20 cm) , we separately tested the soil microbial
biomass carbon (MBC) and nitrogen (MBN) , soil total carbon (TC), nitrogen (TN) and phosphorus (TP), pH, soil
dissolved organic carbon (DOC) and nitrogen (DON). The results showed that, 1) the soil pH significantly declined under
the effect of nitrogen deposition. The TC and TN in the upper layer of the soil were less impacted by nitrogen deposition,
and nitrogen deposition significantly increased the TC and TN content of the deeper soil. Nitrogen deposition also increased
the TP content of the soil in spring and summer. In autumn, the LN treatment inhibited TP. The impact of nitrogen
deposition on DOC and DON were not significant. 2) The upper soil MBC showed a decreasing trend in spring and autumn,
and the deeper soil increased first and then decreased. HN had an inhibitory effect on MBC, and LN promoted MBC in the
deeper soil. The soil MBN showed a decreasing trend from spring to autumn, and the difference between the upper and
deeper soil MBN was significant. Nitrogen treatment promoted MBN in spring and autumn, and had an inhibitory effect in
summer. Nitrogen deposition also reduced MBC/MBN in spring and autumn and increased MBC/MBN in summer soil. 3)
The effects of nitrogen treatment, seasonal variation and soil depth on MBC and MBN were significant, and had significant
interacting effects. In summary, the effect of long-term nitrogen deposition on soil microbial biomass in the growing season
has seasonal differences and is influenced by the depth of the soil layer. Future research should pay attention to the

interannual change, but also investigate the difference between spatiotemporal dynamics and nitrogen deposition.

Key Words: Nitrogen deposition; natural secondary forest in Changbai mountains; physical and chemical properties of

soil; microbial biomass carbon; microbial biomass nitrogen

B N DV EETHRGETE SR, ol A & Feuk , AR HI A A ORI R, S SO T A Pk
BN FE I RN R S R [ B R I MU o 5 19t Tl AR A B B L, B
RAAVBE RGPS 2B Rk #2050 48, KR U R 8 —3FD . FRE WK
AR RRIANAL 26 22 5 i R = KA DT X 2 — JERREER

RTINS Bl /B 5 R G0 A 8 2 ) FRMRAE g el b A 75 2R G 1 B 4 e o, % A4S L
ARE RIS I, KRBT RS R G0  BIGE , S IR A5, BFFE 3R B BTk R 25
REARHE) AR PE ) O + S P i FOEIA 2540 ) TR P oy R R B IR AL S ARk R
OSBRI A MR B K TE AR AL 2 R G IR S0 R rh B T BK 2l 1 6, X 3SR I IR
HATEAEA , HHERMAEY Sk (MBC) (&L(MBN) AT/ i i+ S0 ) i RN bR i 2 — BTl
HHEAE S PIRB A W Aa bR, o HLS HAAE J 4e bR dn H A HLTT 2R (TN) (28 (TP) | ASCER Fis e 2 46
FEAEIEARDCSC R . AU, 51 3Rk AL Mn™ %54 E &R S T A i bTF, R ae I T I,
A SRR LR A A ST ), B IR i TR T REIRES X AR AE S R G AE AR Y A
WRFE G, RN - 1 A A e A sl e s

FRRR A PRI ARARTE PR b AR R 268 AR — BLEY K, &8 I AR AR ASAURT DLGE fifp 3% [ AR b4
SRR, 10 DABRARCA G S PR EE 0 SAE P GEUR T ELTE A 5 P R AL S D T B R L, AR
DI H L FME ( Betula platyphylla) 11145 ( Populus davidiana ) IR AN AIGEXT G A FUAS [R) S0 T0 R 1 X vk A=
ARG W S AR U E ARG E Bt 5 R 3 AR B0 U TT R B e 17, 98 71748 78 (DT R R IR A 2R
MRAEZS RGEIIREBYFENA , S PEAL AR ARG BT B AW 2R ey 1 AL ] 4 R Rl A

1 #MREFE

1.1 BEHHES R RS s il g6
AT 4 A IR H L T35 M LT EE KR JRy (127°29'—128°02'E,42°24'—42°49'N) |, MYy
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HELLAG AR UAE AR, BIFE Il X Ol BLRY 9 B M e XU, & FRi8 K 8% R K 2 H AR, B 2
B, AR 2.7°C  AEE B K R 872 mm, R 922.5 m, HHE A IS RE L AR £, AR T
2006 AF-FF U PEA T RS N a0, BEPRIRE IR B R 2 AR X 38 5 A R R L A MR A 1 9 iR b, R
TR 30 mx30 m, FEHLZ (B [IFE 10 m, B 1k R , & g0 et 3 ASAb 2, RIXS AR (0 kg N hm™
a') JEA(LN,25 kg N hm ™2 a™') FIEFA(HN,50 kg N hm > a™') , S MACHIEE 3 R, FEELEKES—9 H
ATt NH,NO, , A7 BRAE i B) 7K 422 5, X6 BEAE M (] g 2fivdeok U e pH (4.84+0.58) TN ( (7.58
+1.25) g/kg) HEAHLHR(TOC) ((140.3£11.6) g/kg) .TP( (1.40+0.52) g/kg) ™!,

1.2 PSR SN

AR AR R]3 0 R 2016 AEE (S H) (7T H) B9 H)3AZET, BHREHIBEDLER 5 105, KBk
kg 2 BN B2 (0—10 em) FIFJZ (10—20 em) 85 5 AN SRR SR &, BRI AR 25 fpe
AR, R GRS AE g oK EECRAE A 0] 5286 = 37 B A2 1- 4% MBC Al MBN,

14 MBC MBN il & R H A BB AR IR ik, IR PR Sl HFE E HREE Muli N/C® 3100 ST HLik/ B A2 55
FrAGHEATIE T R AR

MBC/N=Ex/ ke
B IS R T2k MR KL, 1 HE MBC AT MBN #24 0.45%

T3 pH HRRBE TN &, HIE2Mk (TC) R TR, BT ¢ THEMICA HT1500 BRBE5 ik ke, 74l
0(99.99% ) Bz FERRAE 1200°C F 78208558, F Multi N/C® 3100 B HLAR/ S 2 e U By co, it
e , BEARESD 3—S5 min, TR 3 WK, AR BN Ahicat, TN HRRERIGEKE &L a2 E
255 H Multi N/C® 3100 ST PR/ SR TGN E . TP R BV —HEP L (L 58 B80T 5 IR P o
it Multi N/C® 3100 S A LR/ SEA AT 2 3 rT %A ALk ( DOC) \Z&(DON)

1.3 B sr i

I Excel 2010 PEF7T 808 55 AR AL . FIFH SPSS 20.0 #4785 04 . FIFH ANOVA J5 225307
XF +3€ MBC Fil MBN .pH . TC TN TP A& DOC . DON #F£7 245 Fl U Ab Bl 0] 22 55 g 5 vk b4, I 1LSD £ & 1t
AT Rl — Ah B 215 [R]RN AL #R R A £ 38 MBC \MBN 925 5%

2 HREHS

2.1 PR TG U 1 iy

M1 W, B2+ pH % EMZEAALH T (LN HN) B 2K T X B (CK) , #kZ HN BT
HABPIAALRE . +3 TC 7 CK M LN B35 T HN, 2 LN ik F CK A1 HN, #kZ HN %7 T CK Ml LN,
H HWIZEFEAMM T (LN HN) 3 TN B35 T CK, BZE 3 b s 2% S48 B3 . HN FI LN 4B F + 58 TP
BEET K, FE HAMNELRDFE HEEFALFE ., DOC 1 DON fEZAIE T, RAEE Z M ZES CK 1418

S, RGP SECR 2 A5 pH R, LN X3 TC 1 TN AEdbE A, ZACPE R Z %+ TP 4 it

YEF BB MEIER . RAEFEXS 2 14 DOC Al DON BAT B &M (£ 2)
2.2 A R R TR 1 e R
2.2.1 I MBC SRR Y R

WE 1 PR ESE 10 4RI, )2 3 MBC £ FZEZLE T (LN AL HN) B8 F CK,LN # CK B
6.2% ,HN # CK TF¥% 20.8% ;5 2 CK Fl LN 25 AR 2%, 5 HN 22 54 0 2 HN 8 CK F#{IX 46.9% ; #kZE HN
B CK FH 14.2% LN % CK B#{1£ 23.3% (& 1), 2148 MBC 7% LN Ml CK 25 R B3, 5 HN 22520
¥ ,CK 5 HN 2% 52 LN & CK JH5 1.9% ,HN 4% CK F&1K 5.6% ; 5 2= 3 Fhhb 3 2 [8] 4 25 S0 .3 LN &8¢
CK T} 37.1% ,HN % CK F&{% 17.2% ; #Z= CK 5 LN 1 HN #RI 0Hk B 3525 5% HN LN ¢ CK #BIE1K 24.
3%(E 1),
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Table 1 Effects of nitrogen deposition on the physical and chemical properties of the upper soil

A b3 B H e
physical-chemical properties of soil Treatment Spring Summer Autumn
pH CK 5.54+0.01A 5.62+0.03A 5.57+0.04a
LN 5.38+0.04B 5.47+0.01B 5.55+0.03a
HN 5.34+0.02B 5.47+0.04B 5.43+0.0.9b
42fk TC CK 117.00£8a 123.00£7A 80.00+6b
Total carbon/ ( g/kg) LN 103.00+10ab 72.00+2B 78.00+9b
HN 98.00+8b 113.00£5A 93.00+5a
2R TN CK 4.30+0.04B 6.74+0.44b 6.54+0.30a
Total nitrogen/ ( g/kg) LN 6.36+0.78Ab 7.92+0.26a 6.96+0.38a
HN 7.8620.56Aa 8.0020.76a 7.62+0.54a
4 TP CK 0.71+0.06B 0.89+0.06Ba 0.95+0.05a
Total phosphorus/( g/kg) LN 1.45+0.07A 1.00+0.10ABb 0.84+0.04a
HN 1.39+0.05A 1.20£0.06Aa 0.97+0.09a
A Bl DOC CK 370.00+95a 427.00+45Bc¢ 451.00+39ABb
Dissolved organic carbon/ ( mg/kg) LN 365.00+42a 508.00+37Aa 437.00+31Ba
HN 321.00£43a 479.00£45ABb 513.00£28Aa
AT HLA DON CK 38.00+3a 58.00+9a 22.00=0b
Dissolved organic nitrogen/ ( mg/kg) LN 39.00+6a 51.00+5a 23.002b
HN 39.00+7a 47.00£6b 26.00%1a

CK . XJ HRALFE , stands for the control treatment ; LN : R ALFE , Low nitrogen deposition treatment ; HN ; 75 &40 B, High nitrogen deposition treatment

®2 RAEXNTELEBRAERZMN

Table 2 Effects of nitrogen deposition on the physical and chemical properties of the deeper soil

TR B fb ¥ HE CES =
physical-chemical properties of soil Treatment Spring Summer Autumn
pH CK 5.79+0.14Aa 5.81+0.12Aa 5.67+0.06A
LN 5.59+0.02ABb 5.60+0.01ABb 5.67+0.02A
HN 5.43+0.01Ba 5.46+0.08Ba 5.53+0.03B
4k TC CK 55.00+13Aa 45.00+3B 32.00+3B
Total carbon/ ( g/kg) LN 34.00+2ABb 57.00+4A 46.00+3A
HN 26.00+3Ba 44.00+2B 29.00+2B
A TN CK 2.60+0.22B 3.40+0.266C 3.82+0.46B
Total nitrogen/ (g/kg) LN 3.44+0.38A 5.84+0.18A 5.46+0.20A
HN 3.02+0.04A 4.60+0.60B 3.96+0.54B
LW TP CK 1.02£0.30a 1.03+0.06B 1.13+0.04A
Total phosphorus/ ( g/kg) LN 1.00+£0.09a 1.29+0.06A 0.98+0.06B
HN 0.80+0.06a 1.28+0.05A 0.97+0.05B
A B DOC CK 208.00+39a 488.00+55h 501.00+31a
Dissolved organic carbon /( mg/kg) LN 205.00+50a 490.00+35h 502.00+59a
HN 254.00+47a 583.00+65a 560.00+44a
AL HLA DON CK 18.00+1a 50.00+4Aa 16.00+2a
Dissolved organic nitrogen /( mg/kg) LN 15.00+1a 36.00+3Bb 14.00+2a
HN 17.00+2a 46.00+7ABa 16.00+2a

2.2.2 I MBN %F&UITRE Y 1
mE 2 s, 213 MBN £2 LN 5 CK 2%l B3 HN 5 CK 257 B3, LN % CK ETFt 11.6% ,HN
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Fig.1 Effects of nitrogen deposition on soil microbial biomass carbon

5 CK FTV6.1% ; 7 3 Fhhb3i 2 8] 2% 5400 5%, LN %8 CK P& 9.3% , HN %% CK [A1I% 48.9% ; #k %= 3 Fhkb
PR ] 22 S #B I 2E  LN % CK T} 45.2% ,HN %5 CK TH& 34.2% (E 2) . FJZ 14 MBN 2% HN 5 CK 2
S LN 5 CK 25382 LN % CK FJF5.1% ,HN 8 CK T} 7.7% ; H 25 3 FhAb PR 0] 34 2% S bl 1 3%,
LN % CK FF# 37.2% ,HN # CK T % 8.3% ; #Z HN 5 CK LN #F2% 50 52 HN %8 CK FH& 75.7% , LN 4%
CK FhiE 3.5% (F 2) .,
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Fig.2 Effects of nitrogen deposition on soil microbial biomass nitrogen

2.2.3  +IE MBC/MBN XF & TR i

H 3% 3 WL, 42 12 1€ MBC/MBN, 3 Flib 32 8] 25 54 e 2 LN H CK B4 0.55, HN tb CK FEAI 0.
88; T2+ LN b CK F#MI£ 0.12, 27 A% HN b CK [&{% 0.47, Z 5 W 3%, B2 211 MBC/MBN,
LN 5 HN 23 0% 5 CK fFEN B 25 LN I CK J15 0.65, HN [ CK 1 0.18; F )2+, LN It CK J+
5 5.24, 22 W R 3 HN L CK B8 0.48, 22 5 W2 . FkZ= )2 135 MBC/MBN, 3 Fb Bl 2 i) 22 S0 i 2, LN
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It CK F&% 2.85 , HN [ CK [ 0.89; F )2 13 3 Fhab B 7] 22 S #BH .3&  LN H CK [ 5.01 , HN b CK %
% 8.05, WMAKE , BUTKERAL T HE B A S 15 MBC/MBN, #2557 5 % + 5 MBC/MBN, 1 £M
H . CK HIEME Y N B RN B R B T a8, A G AL B (LN A1 HN) #5528 S T 5 5 BRI
R

R3 RN DEFEYEHRE L ER 0

Table 3 Effects of nitrogen deposition on soil microbial biomass carbon and nitrogen ratio

AbB 2 Spring B 7% Summer BZE Autumn

Treatment 0—10cm 10—20cm 0—10cm 10—20cm 0—10cm 10—20cm
CK 3.47+0.03A 3.77+0.14A 5.37+0.05Ba 4.56+0.13Ba 6.13+0.26A 14.08+0.74A
LN 2.92+0.08B 3.65+0.08A 6.02+0.14Aa 9.80+0.32A 3.28+0.19C 9.07+1.18B
HN 2.59+0.05C 3.30+0.04B 5.55+0.27Ab 4.07+0.07Bb 5.24+0.16B 6.03+0.33C

2.3 AR 50 P e b Yy e R 28 B FLAR DG 4 B

2 4 o 0L, AN, N addition) \Z=47 225 (S, Season ) Fl 1 JZ IR E (D, Depth ) % 6 4= ¥ 52 1) i
F, HWIWIH E Z AIFFAE S HAE R, 3 R R 8 AR (NXSXD) 500 2, 1B A Ak B 5 AR 2l — 5 +
B AR N ER 2= 25 5o R IRE A IR Y R FEN R, AR FERM L )RIRE
HRIE 0 1458 pH 1Y B ZR  NXS XF 148 pH 2 i 2, NxD SxD, DL J& NxSxD % -4 pH [¥5% i & A
B,

x4 TEHEWMEWR(MBC) R (MBN)EEEFTENH
Table 4 Statistical results of four-way ANOVAs of the effects of on the soil microbial biomass carbon (MBC) and nitrogen (MBN)

A Y TIERUEY A
AR S e R . . . o . . . . pH
IR Microbial Biomass Carbon Microbial Biomass Nitrogen
Source of variation

F P F P F P
N %A N addition (N) 548.431 <0.01 22.420 <0.01 38.275 <0.01
Z= ¥ Season(S) 2235.435 <0.01 5980.523 <0.01 6.618 <0.01
G FE Depth(D) 18430.506 <0.01 13617.934 <0.01 24.607 <0.01
N BHNxZERE (NxS) 560.510 <0.01 141.365 <0.01 4.094 <0.01
N B xR EE (NxD) 142.784 <0.01 146.992 <0.01 2.221 >0.05
Fe i x EHERJE (SXD) 1008.880 <0.01 2279.391 <0.01 3.118 >0.05
N BN Z E x H HERE (NxSxD) 249.619 <0.01 66.364 <0.01 0.402 >0.05

HER 5 UL, 4 AR 5 1 MBC AHSC/MT 15, A AR B A I N M) 138 MBC 5 pH f77E iR G ¢
%, CK iy )21 MBC 5 TC 1IEAH(P<0.01) , 5 TN 1 TP k% (P<0.05) , 1 LN & TP 5 MBC 1EAM5&
(P<0.01), DOC 7£_I 2148 HN 43R 5 MBC fiAH5¢(P<0.01) , )2 13 DON 5 MBC 7 LN 43~ IEAH
F(P<0.01), FJZ+4 DON 5 MBC £ CK Al LN kb3 F #7748 IEMI G 6 R (P< 0.01)

x5 ITEREVERSTERAMERBEXES N
Table 5 Soil microbial biomass carbon and soil physicochemical property relativity analysis
AWk Microbial biomass carbon

iiﬁ*ﬁ%’%ﬁ 0—10cm 10—20cm

CK LN HN CK LN HN
pH 0.021 -0.859** -0.715 0.465 -0.741 -0.694 "
2k T C 0.860 ** 0.421 -0.661 0.441 0.519 0.254
2% TN -0.668 * -0.043 -0.224 -0.315 0.236 -0.100
LT P -0.809 ** 0.776* 0.455 -0.142 0.957 ** 0.099
AT LR DOC -0.439 -0.194 -0.946** -0.032 0.008 -0.640
AP PEA HLA DON 0.374 0.860 ** -0.499 0.866 ** 0.894 ** 0.443
WA A MBN 0.934** 0.689 * 0.933 ** 0.806 ** 0.316 0.958 **

wx FORM B EAE(P<0.01); = Fm WEAMIE(P<0.05)
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H2 6 vl UL, AL 3 2 188 LN 19 MBN 5 pH fiAHIC (P<0.01) , )2 13 HN 19 pH 5 Z IEAHE (P<
0.01), FJZ13 CK 19 TP 5 MBN fE7ETAHE (P<0.01) , LN (1) TP 5 2 A71E IEAH 56 (P<0.05) , A AL F 1)
I FE+HE DOC 5 MBN ¥ fAHC(P<0.01) , I F)Z 14 CK B9 TN 45 MBN A% (P<0.05) , T )z 1
LN ) TN 5 MBN A0 (P<0.01) . SVANKF ,MBC 5 MBN Z [ {7 i 3 1 IEAOCC R .

x6 ITEMEVERSTEBRAMREXES N
Table 6 Soil microbial biomass nitrogen and soil physicochemical property relativity analysis
A Ik Microbial biomass carbon

iijﬁ*ﬁ?é%ﬁ 0—10cm 10—20cm

CK LN HN CK LN HN
pH -0.218 -0.878 ** -0.740" 0.444 0.777" 0.804 **
2k TC 0.651 0.885"** -0.384 0.791* -0.595 0.007
LA TN -0.865** -0.605 -0.033 -0.720" -0.807 ** -0.3522
SW TP -0.900 ** 0.952** 0.720" -0.335 0.411 -0.156
AT EAEAT HLER DOC -0.524 -0.771" -0.950 ** -0.595 -0.894** -0.815*"
Al HLA DON 0.053 0.292 -0.216 0.476 -0.081 0.210
WA Y ik MBC 0.934 ** 0.689 " 0.933** 0.806 ** 0.316 0.958 **

o FOMEBEMIE(P<0.01) 5+ IR FEHIRK (P<0.05)

3 iTit

3.1 RPCFENT L B A ) R

RULRAXT L e R A M I A5 e E B R 3R A, B R 3 pH, P2 AR NHS R NO; S8+ 1R
1k, FERSALIE R 1 mol NH #E 54k NOS 72/E 2 mol H' il NH; UiF% L NO; DI HE fefe it - 3 ik, S5k
- HE pH FEAR D AT R DAL 13 pH AR, HADTREXT 138 pH 520 I B4 B % 1 J2 G Wi 59
XA g i TR A A I S50 NH; NO; #Ris , % F 2 BB AR I >0 AT 14 pH A7 46 2=
PEASAE , 33 AT AR A X Z T PSR AR A DL B A X R Al i 562

+3E TC H1 DOC # AT E g FE + 430 e 1 B B8 4522 | Silveira WF5T B /R A DTN 13 TC 1952 0 3 A
X AT RE S P Sk - A MR A A R T AR T L P B R R G 7 S A R BRI T L
JRA AR T DA PN SR R SRR R I R N B A AT AR T AR IR 258 . 1B DOC 2 HETE A ML
S, AT DA A L W s AR R ORI AT FSE s 3 DOC IR B R DT & AR LA AR A
FEIUHE A DIRE X +-HE DOC &G AR, LR SRR B B9 3 Infi finas > . Nadelhoffer 5030 045 H T
HHIR 2518, AU 230+ DOC St AT L3 DOC & bl 21 A (b R B , 7T 5832 FIAS ]
7 R UK Ay A AR DR R A R R R

FIER S R K N ES TR 2 —, 135 TN F1 DON W& i HIE AL TS h5, AR BN, A
UURREIF AT HE I 145 TN, 7T 2 - SR AE M AR %ot A NI U W AT R8I 35 &, AT S350 TN 4 5 7 i 7K
ST ORBFS RS R I TN SRR B {0 LN AR 3E T F 2 4 TN, 3] RS2 M /R A9 K i
HAF 2R HE YRR SR T2 AR EBEEET ST R 158 DON B A& 08 i s i (1
JCREE MG, B UTRET 148 DON &4 &5 m | ARFSE 50 bR S A58 2518 AL, X mT AE A2
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