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Factors affecting Soil Microbial Biomass Carbon in Hani Terraced Ecosystem

LI Rong, SONG Weifeng "
College of the Ecology and Environment ,Southwest Forestry University, Kunming 650224, China

Abstract; Soil microbial biomass carbon ( MBC, Microbial Biomass Carbon) is an important component of soil microbial
biomass and one of the important indicators of soil fertility changes. The fertile soil of the Hani terraces plays an important
role in the maintenance and circulation of the Hani terrace ecosystem. Taking Hani terraced water source area (arbor forest,
shrub forest, grassland) and terraced fields as research objects, four different land use types of 0—20, 20—40 and 40—60
c¢cm were determined by chloroform fumigation method. The soil MBC was analyzed and its relationship with seasonal
changes, aboveground vegetation and soil physical and chemical properties was analyzed. The results showed that the three
soil layers of the four types of land use type MBC were the highest in the arbor forest, followed by the shrub forest,
grassland and terraced fields, and the soil MBC content of the four land use types decreased with the increase of the soil
depth. The MBC content of 0—20 c¢m soil layer in arbor forest is 3.19 times that of 40—60 cm soil layer. The soil MBC
content of the four land use types had obvious seasonal changes, and the overall pattern was high in summer and low in
winter. The correlation analysis showed that the diversity index, coverage, dominant species height, litter layer thickness
and the soil MBC of each soil layer had strong correlations with different land use types. The soil MBC was positively
correlated with soil organic carbon and soil porosity, and negatively correlated with soil bulk density. The vegetation growth,
soil organic carbon and porosity content and seasonal variation are the main factors leading to differences in soil microbial

biomass carbon in different land use types.
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TIEP A YRR R N A, RS E SRR Y R — A A G A, TEAR
T RpEE K SR iy E g A A T DUE A L SESE R SRR ) R B R AR R
) PRI AE 396 ) 1 3 A 3 T LA R A G, SRR S A VIR L e W A LT Y
PR A  R R RS BRI, 2 A AL R SR (KB BRAE) FALRE IR Bh T, B S 5 E
MU 53 B 5 I TR B, 3R A G AL R IR SR 45 A AR A R L ARl PR il B2 e VE RS Bt A FLER AR 1Y
At AR 0] R A R BSE R, T AR SR LY o SR AL R A BT B
B PEA PG ML TG Y00 AL R T VR (A KRR i, B3R
fk (MBC , Microbial Biomass Carbon) B8R H 5 +8EH HLER Y 19%—4% , 8 Y TV 5 40%—45% , & R
B+ SRR A W N EE B A, R A OGRS B IR AT B ARG IR 0 2 B
R, UE A Wy R A W ik Mg i R T R S R, A Y ik s e PR 2R
B M ACNTEEN A HZE R AR R R ISR S it S R A S

W e H AR S R GEAE 2010 AF b ] PG R 0 AR 0 v DRl 4 Az 9 T A2 B2 OGS AR R R
S0 FIBhRE I b B PRI A T K T 2 K SR IR B 74 AR . MR B A S R G (& 1) i 5 oK R X
PR R AR ARZ AT, A N X Z 2 TR, B Jes HAES R g K
HREE TS WA R CER RGYIRE AR SRRSO, X A JE R F R W 05 T R R Y, B
2500 2 T BH B FE RS L - S Gl A 8 A R L AEARIRE R (1450 1500 m) A% FH 42 v, 396 1 A 11 60 BT A 2k o
T3 H AWM EREE S H 40 iETe 9 H ML, B iE W s =2 277 0 B B 52, JF R B
HA S A T LA A RRAE . AR AR AR O ST e IR LT SR RN LUl IR ARV v A A B B SRR B B i
WD 5 A N SRR RUBAETWEST K IR BH M 7 K R RS F P A 40 1 B AR B b S AR R E A —
SE AR E IR E She e . TN UV -B G S o 8 A A KORS 2 R e R0 R i s T 3
SRR ; RS A0 R B NI AR AR 1 03K ey A BT 5 O PR RS T SRR R S S IR A DG K
., (B T B AR 4 T AR A JR) R T AR ARl A8 BRI 5, o R ARRI A T - 39 02 W e b AR A 58 % 0ot
P ARE . HIEMAYE N S R ERNTE S, PR R E SR G B AELENE X, Beks
SE LA JE A 0 RO R TR 22 L XA A AR K RS ARAAE B AR MAE S RS MRS R
g MHAESRESMRASRE T RNESES RS, L LI ARMA SN I H AR 4L 70 2 17K I8,
ARG A EARAE . AHT5E LIS Je i FH AR S R GE /KR IX TR ARAR EARFN SR Bt 3 b - b 1) FH 2 8 5 45 1
X 14 MBC & 347 LR, S BOR R + 2 (0—20 . 20—40 F1 40—60 em) 14, AF5% T %4 X 115 MBC 7E 1t
25 LIS ARRRAE , AT 1 3E MBC ZE/K IR X [ AR %A T S50 X A2 25 B R TG Sl i T 9 w28 4k, 60T
FHOCEREE X 18 MBC 5 5052 AL, S BRI F A 25 R G0 A FRAS PR LR KA

1 REXHR

WFIEIXANr T = B8 BRI R B, AL 7R 48 101°48'—103°38 , b4 22°33'—23°08" , % X Ik T2 B fy 1
RN R kA T8 ORI A v L AR, B R EAR 3074.3 m, FRARIEER 105 m, Ja 1L R KU A, 0 R 3
B, 2SI, AFSFE IR 18—20°C , 44F H i3k 2000 h DAL, 4R [ 800—1800 mm, Tk R %K,
A R A A B 0 I B AR . FSE XK IR X - N LT B X R JEOR B + R RE Y
A 100 em, WF 5 X ) T+ K B R L0 A ff ( Schima khasiana ) | 5+ 4 JK ( Alnus nepalensis ) \ #& K ( Alnus
cremastogyne) JG{L 1 2% ( Camellia japonica) .93 F A ( Oxyspora paniculata) % ; ¥ A T2 R 3 R AR ( Quercus
coccifera) " T ¥k ( Phyllanthus urinaria ) 8 % ( Sophora japonica ) . ¥ # ( Smilax china ) | & 3 ( Viburnum
dilatatum) | ¥ 4t J} ( Melastoma candidum ) | %% %3 ¥ ( Rubus corchorifolius ) ; % A% 3 % Jy 8% & BR ( Dryopteris
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Sfilix-max) L2522 ( Eupatorium adenophorum) ¥ ¥ ( Ophiopogon bodinieri) 1= ¥ ( Dicranopteris dichotoma) .
ILEL (Arthraxon hispidus ) | 7§ 5 ( Plantago asiatica ) . 5= %5 ¥ ( Selaginella stauntoniana ) . 83 4< ( Torilis

scabra) JKIFH( Cyperus glomeratus) ™™,

TR VIV wem VIl wm

R

H TR

1 &R H Syt g A )

Fig.1 Three-dimensional structure of Hani Terrace

2 WRFGE

2.1 MR E S A

2018 4 7 H 7RSS XA TAE ) AR PR A A JE kI, 398 X 20 KR IX S8 T IX, 7K UR X 43 R oA
PR EAHIR i HE -l 3 B0 AS ] A R 2RI | A~ A ORI 2R R e 5 3 HOAs b 1A 7 oR A 5 B P DX 42 v A LA %
(2 1880 m) F A IFAR, RS 20 m @ AR AL — A RAEIX, 43 M TOUERAS FH 56 H | rpooh F T 5046 4 A
AL, BRI RE 3 S AT R X AR M A T AR P R A 0 SR b A R A P A K L, R
ARG 1,
2.2 FEACREE

ARSI 5% BURE 773 R T 5 38 SUHRORE SR 0% 1 IR/ 25 RAERSTE] R 2018 4F 7 H (EZ) 2018 4F 10 H
(FkZE) 2018 4 12 H (A&ZE) M12019 4 3 H (FZE) . KIFEX A R SCRE =M ARRE £)2 (A 0—20
cm )2 20—40 cm )2 40—60 cm +J2) BB B X R KR K3 2R A RXE, B A A K AR AR &
B LA A S R E T RIRE 2 (B 0—20 em 12 20—40 em +2) B9 18E, A SCHFSY 138k
a1 R AR ST HE KA, 4°C AR A7, i I 5230 % T — A Z il 2 148 MBC, T— A Z Al
TERAS A AR — 1 AT b i, e A A WUk pH S48 bR . B BREREMEAR A IR T 3 IRER
R,
2.3 E TR

DR A HH = S I /K, R i P S 00 248 SR, OB HE 398 MBC U 22 SR FH AR 2 7 i, BV S R 750
KL AN AR AR R AN R TR A 1 MBC SR A 22 A8 K, AR SO T IX KR X 4
HE MBC B0 52 R FH AT 280 5 SR SR I 2 SR F L3 5 28 AL R A ) 52 SR FHBR D300 2R
AR SR PG e 2Rk A R R A A B SR SR AN O BE s pH (BRGNS SR R R 3T
A HURR I 22 SR FH E B B e Ak il e
2.4 Fduaba

K H Excel 2010 5 SPSS 24.0 #A4 %5 Fis 47 48 1 73 B, I H UK 2 5 2% 53 B ( Two-way ANOVA) J
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Duncan 2 8 LESEKT S0 AN [F] 4 A SR £ 458 MBC 1922 5P («=0.05) , >k H Spearman X} 15 MBC & &
S AR | IR B R AR G IR B I AT A OC A AT, SR Excel 2010 BRI, 183K B S F- 1
HARIEE

F1 RELEXRERREMSEITR

Table 1 Basic conditions of sampling points and plant statistics

‘ 10 5% , Si‘mpsonn PSR i/ 2]
B g 5 Noh Eost K ZHHEREL £35S Dominant IR
Plot number Jatitude/ () longitude/ (°) Altitude/m ' Silllip5f-)n Coverage/ % s?ecies L{itter layer
diversity index height/m thickness/cm
KUK TeAM 1 23.093723  102.769875 2068.2 0.98 98 15 6
Waler source area FeAM 2 23.09357  102.769995 2069.2 0.87 65 15 7.5
TeAK3 23.093836  102.77013 2057.1 0.82 60 10 6.5
HEAM 1 23.095807  102.771237 2009.1 0.6 0.64 1.6 3
A2 23.005668  102.771328 2010.5 0.65 0.67 1.9 35
HEARK3 23.095713  102.771492 2013.9 0.67 0.68 23 5
T | 23.097653 10277112 1959.5 0.69 0.58 0.08 1.1
Fi ki 2 23.097858  102.77123 1943.8 0.65 0.59 0.05 0.9
T 3 23.098128  102.771332 1943.4 0.68 0.58 0.07 0.8
B X TRERERIT 1 23.103095  102.766408 1852.5 0 0.51 0.94 0
Terraced area TpEEH 2 23.103114  102.766488 1852.7 0 0.57 1.16 0
TR 3 23.103018  102.766428 1855.9 0 0.53 1.09 0
EHEAE T 23.104929  102.764303 1798.4 0 0.54 1.00 0
BRI 2 23.104743  102.764398 1806.9 0 0.59 1.22 0
B3 23.104538  102.764348 1803.3 0 0.56 1.13 0
FESBSE 1 23.106467 102764735 1770.5 0 0.55 1.02 0
ERERH 2 23.10599 102.764427 1781.9 0 0.59 1.24 0
FERESE 3 23.106068  102.764598 1783.4 0 0.57 1.17 0
TR 1 23.108615  102.764361 1748.3 0 0.53 0.98 0
THERT 2 23.108626  102.764102 1750.7 0 0.58 1.2 0
THRESIN 3 23.108432  102.764030 1751.9 0 0.55 113 0

3 ZBRES

3.1 AR R PR+ 5 MBC & &48 1k

Pl 2 SN[ 2 i - 3448, AT T DL Rl — £ 2 4 FlORTR] £ ) 2B 2 (] 1 22 5 B3
4 FhASTR] - HUR A 26 )2 4 (0—20 em) (19 13 MBC & ## W25 T FJ2 15 (20—40 cm ,40—60
em) | FEACKK HEAMKFIHE B HE 20—40 em +JZHY 13 MBC &1 B35 T 40—60 em )2, LW FEE 2N
R, 4 TSR] - A1) FH2E R 44 MBC & sl 2 B R Fe AR B ,0—20 em )2 T3 MBC & /2 40—
60 cm )2 3.19 fiF, [F]l— MR R ARUR R 4 )2 22 ) i 28 57 58 53, 7KV X R [R) 57 b 2 AU ] 4 J22 22 ] £ 38
MBC 9 AR — 3, bR 40—60 em - J2 5 B Ml =5 FHEARARAL , oA 0 TR AR M I 3, HE AR PRI
Fie ML A, TR ARBR 0—20 em #Y T3 MBC ARUEHEAM S 1) 1.78 F1 3.46 1%,20—40 cm [IE A
Tic BEHLI 1.72 F12.29 4% ,40—60 cm [FSEREARR FEECHBAY 2.19 F11.90 £, 6 H X 4 AN [RIFAL B4 FH 145
A Py i o i AR — B, T A FH 38R 458 MBC &% S AR AIL T R #B6 H, HE 0—20em -3 MBC & & & 40—
60cm 1Y 1.17—1.63 £,
3.2 R[E R A+ 5 MBC ZE 15481k

P 3 2K XA [] A ) 2R BN ] 2315 - ek il & i o, AIEL 3 0T DL Y K TR X 3 FfAS [H]
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Fig.2 Soil microbial biomass carbon content in different soil layers of four land use types

ARG TR IR Al — 2 JZA R LR R 22 5 B35 5 AN R)/NG PR FOR [ — L 2R B R] 42 )2 28 57 B3

TR PSSR Y 1 MBC B W A Z= 1 s SR, 2R MBC it i, 425 MBC & &R AR, 3 F bR 2
B[R] 2715 14 13 MBC 5 598 - J2 AR I ARG, (ELAN ] 7 3 2 0 B 25 1) A2 b A A ARTRD, TR AR AR [F)
TR RN A A A — 2, BRI R)Z (0—20 em) HHEIIR)Z (40—60 cm) -3 MBC & AL =11,
FRAMZE)Z (0—20 em) AIFJE (40—60 cm) -4 MBC & e KAE 4> B2 462.62 mg/kg 15 182.10 mg/kg; i
ARMEFERE L5 MBC & Sim it THAM =7 & Bk & = AR 12 & s A — 20 AR MRERZ (0—20
em) FIVR)Z (40—60 cm) 3 MBC & H fc KAE 2 ) J2 311.37 mg/kg 5 65.40 mg/kg; it # i Bk 2 35 2 £ 1
MBC & T2 20 TER)2 LIt 20T [, iU i T2 2 R AR )2 (0—20 em) FITR)Z (40—60 cm) 11
MBC # fe KAE /3 S 146.82 mg/kg 5 117.06 mg/kg.,

T R AR
Soil microbial biomass carbon/(mg/kg)
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Fig.3 Soil microbial biomass carbon content in different seasons of different land use types in water source area

Pl 4 2 H XS [] 277 Bl e e 35 15 00, DAL 4 AT LA B T DX 48 MBC HAT A I (9 2577
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SIS, TARFN A0 ARSI B i A1 B ARe a5 rh R0 e A s < SRR R A AR AP A, 4 4>
AN ALAS R ZE 7 1+ HE MBC & 1 e KAE W 4 AN A ), 86 B BT+ 200 & AR A K, B IR 2
(20—40 cm) 3:5R)7 (0—20 cm) 145 MBC & i TR A W, 86 EFFRIZ (0—20 em) FIEJZ (20—40 cm)
5 MBC & 5 RS 12 79.01 mg/kg 5 76.69 mg/kg; B H b 3A R+ 2 BEZ T A (bR A — 3, 3k
JZ(0—20 cm) FI¥R)Z (20—40 cm) T3 MBC & 5 KA 73 5102 138.81 mg/kg 5 103.66 mg/kg; B FH H A
7] + 2 2 ] 138 MBC 280 IR B 55k, HiZ6 )2 (0—20 em) FIVEJZE (20—40 em) +3E MBC & 5 R AH 20 91 2
134.99 mg/kg 5 81.85 mg/kg; B H T HFKERE HIEGUZEY & i, ERRZ 15 MBC &t , HEZ
(0—20 cm) FITEJZ (20—40 cm) T MBC & 55 KH 73512 166.29 mg/kg 5 118.03 mg/kg,

T3 YRR S & Soil microbial biomass carbon/(mg/kg)
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Fig.4 Soil microbial biomass carbon content in different seasons of terraced area

3.3 M B AE BT 1458 MBC A9SZR

X 4 FhAS[R] 4 MR 2 %)+ 4 MBC & 0 5 b bR B 10 22 0 Pk 8 8%, 35 B RN AR 345 R o 2 v B R A T
Spearman G/ S5 R AT
3.3.1  KUEIX Hb FAE B 13 MBC #5210

(1) AR LR UOCRE

32 2 BAKIR XA £ )2 - e b My i 5 AR DL A AR DG R %k, & 2 T VAR 1, KR IX 0—20 em )2
() 133 MBC 5 55 Hitth b RE #4500 PR 7 52 0 38 9 IR A DG DB 0—20 em )21 14 MBC 51 EHI# 1Y
FEY) ZAEVERR B 55 BE D3 B AR Y5 ) J2 5 B A AR i A 0GR b B A e () A AR 2 4250 )+
5 MBC &, 20—60 cm + )21 133 MBC S5HEY ZHE0E | 56 B2 AL S Pl & B 52 35 i B AR OCHE: S Ak T )
JEIEFE AR DG LU S5 o AR, ZK TR DXAS (] = iR 2R AR ] )2 (9 38 MBC 5 b b AE B A9 28 AR
BATRSRIAHEOC R | Bl 1 JZ W I GRAE Y T 38 MBC 55t i 52 0 7E 0k 557

(2) A ] LA FH 2R 2Ok B

e 3 RAKUR X AN ] = Hb F1 FH S 70 4 S b i 5 RS A A 56 2R B0, th 36 3 rT LR KR IX TR K
MR EAMR T b 3 A2 -4 MBC 75 55 H b b A 1 45 300 PR I S8 38 1 R DG 1 156 B 6 A [] 1= A1)
FHZERN A + )2 89 15 MBC 5 4 A9 AR .56 R 4055 ,
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®2 KERARLELEREMERS M EEFHBEXRY

Table 2 Correlation coefficients between soil microbial biomass carbon and aboveground vegetation in different soil layers

+J2/em Simpson ZHEVEFEEL W PP Witk W)=
Soil layer Simpson diversity index Coverage Dominant species height Litter layer thickness
0—20 0.859"* 0.907** 0.959** 0.957"*
20—40 0.869"* 0.908 ** 0.891** 0.710"
40—60 0.906** 0.892** 0.866"* 0.692"

# x AE0.01 F (BUR) ARKRHERZE 5 + 7E 0.05 51 (W) , HICME R

£3 KERARFLF AR TIEHEMERS M EEFHEXRY

Table 3 Correlation coefficients between soil microbial biomass carbon and aboveground vegetation in different land use types

AR Simpson ZREHEH AL i S iR
Land use type Simpson diversity index Coverage Dominant species height Litter layer thickness
FEARBK Arbor 0.260 0.246 0.226 -0.093
HEARMR Shrubbery 0.054 0.052 0.076 0.085
Jic KM Barren grass 0.251 -0.322 0.220 -0.196

* % fE0.01 A (RUR) ,AHRMERE; + £ 0.05 Bl (WU ) , e B

3.32 FRHXHs FAEGEX 3 MBC B350

T X R 32 Ao AR R0, LR E Y 3 — A 2 REEAR Bk O A& 2R EWN 0 om, BCEE 0 Bt
AN XA T,

(1) AR HE RO R

4 B IX ORI 2 b Yy S5 E R A C R, 3R 4 TRUE B IX 0—20 em 1 )2
() 1338 MBC 5 5t 5 1 DA B 55 B 2 300 8 A A DG | DL 3 sy B 5 LA AR DG 1, 6B 0—20 em )2 1Y £ 358
MBC 5 Hl b A 8% 19 55 B A AR SR IA B E R . 40—60 em 1219 145 MBC 5 Hb b4 % 19 4% T K 7 241 T A 56
PE, RO UL B X FPRDKRE Y 25 5 148 MBC A —E X R,

x4 BHRARLELEREMERSH EEFRHEXRY

Table 4 Correlation Coefficients of Soil Microbial Biomass Carbon and Aboveground Vegetation in Terraces

+J)2/em Simpson ZAEPEFE AL i P i 5 4 2R
Soil layer Simpson diversity index Coverage Dominant species height Litter layer thickness
0—20 — 0.594 " 0.438 —

20—40 — 0.324 0.312 —

# % FE0.01 B (XUR) MM + AF 0.05 ZU (BUR) | AHIC I 3

(2) B REHRZ VO R

5 R IKUR DA R] A 2R 2 - S AR i i S b AR AR OC R, 3R 5 TR B TR B
FE =38 A T R 3 RS R 3 4 N2 U 138 MBC 555815 o b AR B Ay 25 T 1016 8 3 RO AR S, B e AR
[T R TF] £ 20+ 4 MBC 54 AR 1 AH BLOC RIS .

£5 HHRARLF AR TEFEMERSH EEFHAXRY

Table 5 Correlation coefficients of soil microbial biomass carbon and aboveground vegetation in different land use types in terraced areas

AR I Simpson S i g Hk R
Land use type Simpson diversity index Coverage Dominant species height Litter layer thickness
s HI TS Terraced top — -0.373 -0.622 —
FhH _H Upper terrace — 0.650 0.736 —
B H AR Central terraces — 0.306 0.278 —
FAH T #B Lower terraces — -0.272 -0.164 —

# % FE 0.01 B (XUR) MM + 7E 0.05 FU (BUR)  AHC I 3
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3.4 8 MBC &R MM R

XA FEASR i 5 M T 4 bS] - A PSR AL B 18 MBC &5 42 5 + SEPAL P AT Spearman
T (3R 6) A5 R Wos : 13 MBC 5 R 3EAAT HLAR A FL B 52 0 25 B A OG5 SR A 7R i it 12 W 3%
TEAE DGR TS A F A B TR G, 4 MBC 5@ %0 B8 A pH BRI J0 B 2 1A G

F6 ITEMEVERSESENEREXES N
Table 6 Correlation analysis of soil microbial biomass carbon content and physical and chemical properties

[LER7hd

] A B HAE - FkE A
Microbial A ﬂ[ﬁ%}% 2R tﬁ ﬁ ﬁﬁ. A Tk i k$ A FLBgEE
. Organic Total Ammonium Nitrate i pH Moisture Test X
biomass . . . Altitude . Porosity
carbon nitrogen nitrogen nitrogen content weight
carbon
A Bk Organic carbon 0.872 %" 1
4% Total nitrogen 0.247 0.067 1
S Ammonium nitrogen 0.039 -0.156 0.925 ** 1
A% Nitrate nitrogen -0.264 -0.454 0.816** 0930 1
TR Altitude 0.573* 0.719**  -0515*  -0.736** -0.873"* 1
pH 0.352 0.520 " -0.223 -0.229 0.353 -0.459 1
7K % Moisture content -0.154 -0.361 0.804 ** 0.896 " -0.810"" 0.870**  -0.250 1
ZRHH Test weight -0.708 * -0.727" -0.678 -0.844**  -0.185 -0.802**  -0.306 -0.635 1
FLBRE Porosity 0.843** 0.868**  0.839"*  0.812*" 0498 0.808**  0.198 0.825** -0.814** 1

5 T 0.01 G (AUR) AR ; + 7F 0.05 ZU (BUR ) AR 3%

4 itig

4.1 KA MR S 44 MBC &4 b

ANFFREA R RIHHERS AT 3 MBC G520, 4= i A 5 X N TP B S 48 0% B A 1 o
FXF - HE MBC A 520 202 ARREFE K IR IX 3 R b i F) 258 13 MBC SF-2 & B0 FITE 62.17—434.
42 mg/ kg AR THANFRARAGEEHE 227 A 22 57 (0 D DR AT R b S B4 P J AR A 2% A A T s i ) 5 o T -
MBC V-3 & B FI7E 53.35—115.18 mg/kg, MEIE/NTF RARIEHL 2 | 5 RAEAYIRH 22 A K27 P2 A i s A
ARG e HE T A TR B i TRINAHHE T B4 MBC /b, BLAh , ARWF5E s R TR 3 R 2 AL 1)
- 3E MBC 5 22 Bt - J2 A3 I A, 3 -5 A LAl b X BRI ST AR AT

AHFGE XK IR X TR , B0 XA AR SR R T4, KR IX 38 MBC & i f5 = 1 R TR AR AR i
TR FE R o, 3 RO ] A RS A 52 FOMR b 20 43 | - 3857 4352 1] AR R AR Ak, B X 4 S AS TR 07
148 MBC & A — 3, i 51K, 0—20 em +)2 S EETRAMAY 0.14—0.26 £5, HEAB 0.25—
0.47 £, Fii # MY 0.50—0.92 1%, Ui BABR HH 3 MBC & AR T AR SZ A T T P00 HA - sof 2 S v b A
AR A5, FEOL A HE MBC S B, B T DR K R AE —4F 2 P Bl Bl - B Rl < U995 K i G - 45
MBC & 2wk,
4.2 AR MR A+ MBC ZE 1548k

ARHWFSE FRK PR IX 3 A ] L R A G 358 MBC B W Sl i 215 A8 Ak R | 5 2 0 ve &< 2RO A%, 5T
“EEART A BT G T 22 5 0T A Y SRR AT BRI A X R LR R ) b PR A5 R SR T AR
AR, BEEHEFTM%E 0.5C™ 1 MBC HA B A9 Z 35280 LA, (BRI Hfb st )7 (9 A8 FL B &, B6
X A 1458 MBC B Z= 15 AR (L RN« AR AR, 77 A6 1 S R ] R B T ARV P A G B TR 4F 5 1 4
M10 FuscE, B RS N FREA VED, HE MBC & iR A,

JKIRIX 2 MBC & 2421 1.02—2.78 %, B H X & MBC F i 24200 1.10—2.45 £i5, i & 2 Ml
3 a]LAE B 3 MBC ZE 152481k F KU X B 8, ARf i B, 66 FH 3 /e AR VR A= K 0 TR) (B 2% |
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FKZE) 2 B TIRBN  FEFIEVEY) Z T e 2R B WSO A i s 22 R N KRt DR ZE ORI 45 R 22 e 2
T IFARSEWE K TETCAE DM B] (2R (4&22) HOAOH TR R i MBC & &8 RORFRAIR,
4.3 b L AEPEXT 145 MBC B30

TR S EA B R Y], Chen Chen ™ 811 106 55 SCHRVEFT A BR1TERY meta 34T, 75 H KT FR Ak
MH 10% Y BR TS ERUEY SR TR 5%, b bR 2 A X 58 MBC A & AR B Y 2
Wi, A TRIAR Y 2 REE A A K BB X 133 MBC A7 5 AN [RIREE B R ' ARHIFSE IX, A ] - iR F 2
AR A S DU AN ] TR AME 978 55 B 5 MRS 22 ARk v B A 5 EACBAORE 1 7 5 B e {EAR A A s /0
Trc bR 7 T R R (ELAEL R D AR, BRI AR D

FEAMFFE R AKUE XA [A] 382 UOR T |, AR S 2SR 1) R — )2 158 MBC S5 ZFErEE 50 55 E
PR R ANV Y2 R A AR A A D 10 B M AR B 9 AR KB DL S R 4 MBC A AR5 A9 AH DG SR
F R R MR SR 2 O R FEAR ) R PSSR ] 4 )2 09 R W i 1 00 5 M A 4 A A Gk
AN 7 ORI B0 T R 1 D R AR T 9 A ) = b R S 78 A SR AR A A B 0T, SR AR BT Ah R 58 5 S p
e —3%, BECGHETE L MR IS A AR AT T 5 T 3 MBC R AR B H XL AR L2
UORE U X 0—20 em /2 (1) 13 MBC 55 b AR B 56 5 2 0 35 0 AH G SR RN R 2 OB L M
[ g4 T AN ] 209 14 MBC 540 EAR B AR B G 2R A055 o 7 AR IR i S PR Al e A DX ERL A2 R T 40k
FU R s B I K SE R e o AT R — ORI KR, oA v 2 7 5, b A Y A T
K LI 22 5, HoRAE SUTTAL R IAR 534 — 3
4.4 L3 MBC &5 HEEEPERT AR

SR 1 HE MBC RN ZARZE ™ AR A HLR 3R HIRESR  BIRSAS A 3 pH
TG AR LR LB R A ST RV ROR AT 0 . ABFSH L MBC 5 A DL A
FRIEAHSEE R ST AT R 45— 80 ULIIARF 58 X LA WL 5 148 MBC & & B BHIK AR,
AR -3 MBC 55 FLB RS 52 10 3 B AH DG OC R, A (] b ) FH 28 28 B A it 2 52 e = 8 1 L I 8 3 T 5 i -
BB FRRBLT AR 4 R SRS EE e — 25 AR X - AL BRI X 3 MBC &R,
4 FORTR] A 3R] FAZS R 4 e 57K 55 + 58 MBC B0 B B AR SEME , ST AR ST 858 AR R 40 36 T #e A i
FE X IR N 45 F ORI AR RE ) 4 Fp A R S 3 MBC LR, ol BB R RURWF I8 X FRK FLA
B2 K IR DRI H X 398 1) B KR A 22 AR KA 6,

g5 bR TEM e B AR R Ge D, A B R SRR - 58 MBC & 25 7 3, A THix -4
MBC BRI o BRI, FE7K 5 DR ORAP i ARpR IS sl N 235 20, 4 il 2 X - S B PR, AN I P42 B8 K R
X - 358  shEG PRUAS S 25 A 283 Bk + S8 A= i T e SR A AR S R G0, i X i Je B T R W] 8 % J 2L
HERKEXL,
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