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W OE ETHERERERE LT R R A AL 2008 EFLEE A RBEH, oM HREAELS
WEE E L HE LEANK(SOC) RE A 8% m , R4 5 MR 3 BAE 2 (CK) B4 £ F 3 9000 ke

hm ™ 2FE A 3 (ML) AEH £ B #14 500 kg-hm ™ >R E 3% (M2) B N A5 1 78 % (SF) AE 9 & 5 B E R % (PM),
2010(F £ 4F) 2012($7}<f?>w5wmm REWH:0~30 cm £ BT, 5 CKAH,2012 4 + 3 A L8 (SOC) & & M1
WHERET 7.4% , & L5 (PCM) 48 ML M2.SF A 4535 7 37.8%.23.9% .7.2% , 4 £ 4 & 8% (MBC) 4
Ml A M2 A AR E T 59.9% F0 42.3% , Bk B & 2 48 B (CMI) M1 M2, SF 24 2 2548 & 7 53.1%.35.6% .
13.9% ;2010 4 M1 4 ¥2 CMI %5 CK#25 7 16.1% (P <0.05), 244 L E AN B L5 CKZRFHEH T L
FARABEETAMEKELEANKREEREATHEA ML ERNEDHRE , P RET R4 F R ELE
WEAHREREG, AHERANRNEY S ESHE a2 ENTNER-Z, BANRE R TE BF A
Ko BARE GERTEERURGRELEANKAA LA, E HEREZN I EANRR LA R EZ N
Ko

KW AN EHET WBGHMAENESGHRE S  REFENRIGELRTR

FESES: S153.6  XEkIREE: A XERS: 10()0-7601(2014)05—0161—07

Effects of soil surface mulching on soil organic carbon and its
fractions in a wheat field in loess plateau, China

LIANG Yi—camg1 , WANG Jun', LIU Quan—quanl , LUN Wen-zhao’
(1. College of Urban and Environment Science, Northwest university , Xi’ an, Shaanxi 710127, China;
2. Institute of Soil and Water Conservation , Chinese Academy of Sciences and Ministry of resources , Yangling , Shaanxi 712100, China)

Abstract: A winter wheat field experiment was conducted to detect the effect of soil surface mulching on soil organic
carbon (SOC) and its active fractions. Five treatments were included as control treatment (CK), straw mulching at a rate
of 9 000 kg*hm~=2(M1) and 4 500 kg*hm~2(M2) and plastic film mulching(PM) during growing season, and straw
mulching during summer fallow(SF) . The results showed that averaged across 0 ~ 30 cm soil layer, compared with CK,
treatment M1 significantly increased soil organic carbon by 7.4% , treatment M1, M2 and SF increased potential carbon
mineralization by 37.8% .23.9% and 7.2% significantly, treatment M1 and M2 significantly increased microbial
biomass carbon by 59.9% and 42.3% , treatment M1 ,M2 and SF significantly increased carbon management index by
53.1% .35.6% and 13.9% in 2012, respectively. Treatment M1 increased carbon management index by 16.1% in
2010 significantly, compared with CK. Other treatments had no significant impact on soil organic carbon and its index
was found when compared with CK. Different soil surface mulching have great influence on soil organic carbon and its in-
dex, and decreased as the soil layer deepen. The carbon management index increased significantly after 4 years of experi-
ment. The proportion of PCM and MBC in SOC showed the same trend with the contents of PCM and MBC, soil organic
carbon and its index significantly related with each other. In general, Treatment M1 can increase soil organic carbon and
its active fractions, and the plastic film mulching has less effect to soil organic carbon accumulation.

Keywords: soil organic carbon; potential carbon mineralization; microbial biomass carbon; carbon management in-

dex; surface mulching; Loess Plateau
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LRV

A B SR 4 BEAS AN AT DB i - HERR R
£, WA B & AOACHE R, T EL w] DL e i £
e SR AR e A A 2 R G SRR
W R A AT 2] 2 EW . LIEIG AR
FE 48 b A B LA (SOC) | ¥ 7E 0 1k Bk
(PCM) FE Wik (MBC) %5, Hodr SOC J2 + 18 i 7
FA = I A B AR 43, W DA SR 3+ B i At
U2 SR Tl SOC FEAEAI X IR K, LW %
B 1] AR PR Bt R R SOC A A e is 2 f
b S e SRR AR -2 SOC LRI
PEL 53 (40 MBC F1 PCM) B[] 22 AH G, X B AT i
TIE RE % 70 40 Sz e + 38 5 8 0 A 7 i AR
AEB =41 VRTER AR SRR AR W AT kSO, R
FIFRGAE Y EA DL 5, T RE CO, Bl kR 15
AR X POM I SE BE R BE SOC Y/
FELL B A HE 55 43 5 A8 07 A0 4 38 5 A 0 3 R
B M M (MBC) 48 1338 vh I 4 4
PR TA L BN 3R S W IR P BT i . 3
MBC. 1) 5t Fifl - 48 5 (R A2 A i A8 Ak, 1 - 5k
IR SOC B4 filt Ak, BRIk, 5 MBC A 7
I, mT A - S A WL AR g B s i
PCM 1 MBC F9I 5 AT IPEM BEE AMED R 50 75
it FH 40 ME 45 45 B bt T S| kS Y A PR AR
’ﬂﬁ“o_”]o

UEAEf , Rl AT ok b 7 25 PRI R 72 3R [ 3
ER SRR X R T N . EEE S,
ORI ZR AR5 3 2l st , A R 5% i 21 SOC A% 16 i

50

[% 7K & Rainfall/mm

1

12

Fito 4N, BEK SR I AL S5 I A BIF ST 4% SR 2
HIFS AT 5 BE IS 3R SOC &rit . D E ™ & p b
REERWEARAE SRS THEERMENELF
1 SOC & i, i M B A 55 W BEAIR T socC & . &
NIV 2 g BiE 5 448 R 266 T 3t T 55 R AR T SOC 3
o Sl A AIF T 4 SR U 2 U b s 25 X
B PR & I . A IR 5L R A ik
5y, AR 55 T RAEA /N AR SOC
FhiE PR 5> (PCM A1 MBC) #6947 T 5T, B AR
573 SOC PERISZNR , 3K 38 B L X A 1
J5 2, DA S A iy ] 2R PR LR A AR

1 eIk

HRXEER

RIS TE b ERR A R s s RO A A S
3i(107°40"E, 35°12' N) 47 o i 50 0 i 4b v 4 155
JrUrb g T L SRR TR 1 220 m, D BE TR AT TR
P 2 XA 3050 TSP, Ay IR ) 5 - g R AR
Mo AR 9.2°C , 4F H BRIEL 2 230 h, Z4F
SERIREIK 584.1 mm, 2L AY B SRR X . HHER
R By, s, 2R, i i 5 HT 0
~30 em L2 HIEAHRTH SRR 7.9 grkg™ ', &
#.0.80 g-kg™ !, TR A 46.67 mg-kg™ ', A RHE 5.34
me kg™ !, HAH 187.8 mg-ke ™!, pH 7 8.41161 ) 2010
AEREK R 465.1 mm, 2012 4EFE/K N 787.4 mm,
AHH AR -2 [ K B, 2010 4F T 5 4E, 1l 2012 4E
FFEIKAE

1.1

2009—20104F B 201120124

1 2 3

H 4% Month

1 2009—2010 &1 2011—2012 £ AR E5HE
Fig.1 Distribution of monthly rainfall in 2009—2010 and 2011—2012

1.2 REiEit

SR T 2008 4 9 H 4G, /NZ A oK
- 134, %/NEFRF 9 A TR TG, KA 6
VWK WSOAR i X i, PR 5, 0 T SR P [ S AT AL B
TIEERGRERD , LI I 5 AR X OB
(CK) JEYIA=F 1 9 000 kg« hm ™24 /N3 F% FF 7 26
(M1) FEYIAF ] 4 500 kg« hm =24 /N3 F5 A1 7 56

(M2) L INFEFTF 40 4 5 (SF) AW A= 5 30 b 5 55
3 (PM) , Fs FF R0 M B AE /N R A 5 I S B 55, /N2
WK G B BRBR AR TS A A b B, 52 R RS FFF /N 22 i)
e, /N MRTREER . MR 3 IR A
BEALHES ], 3 15 /MK, A DX 10.26 m x
6.5 m=66.7 m’,
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1.3 TERESH

AR T 201047 H 1 HM 2012457 H 14 H
N WCENE ) RS RAE Ty X B A~/ N il 47
REE A/ NX AT IR EE 0~ 10 em 10 ~ 20 cm 20 ~
30 em P EFE S Bl K IR EE BAEIR ST AR iz b IX
IRE )2 R, S 45 AR R B A R
KT, BIBRAE S 5% AA 52 0.25 mm G & SOC, 33 2
mm 0 5E PCM 1l MBC.,

SOC 40 5 =R FH 4 2 T 4% R 0 oM pakt7
33 PCM 5 5% FHl Haney 25118 5 1) 85 37 1 ok )
FE BT 2 mm i KT £ RE 10 g, DAZER K 2
50% ) H 457K &, 526H 2 ml WEEH 0.5 mol- L~
) NaOH BEAF L [F & F 1 L R0, A a8t
T 20 ml ZEIEK AORFESR i BE L 7E 21°CF B3 5% 10
K, Af NaOH WSt EAE BT BN CO,, 7E5S 10 R
A NaOH B AR B, a2 LA 1.5 mol - L™ BaCl,
F10.1 mol- L™ ' HCI i% & NaOH W) CO, Al
PCM & &, MBC M5E XK HZ Jenkinson 1l Powlson $&
R AR IRE T E | BT TR AR R PCM
W5E B3 57 10 KIGHE 1 DLJE 2 B 07 B 2% 24 /)
B, RG HHT5 2 ml ¥R 0.5 mol - L~ "% NaOH %%
PRILRDCE 3G 5%, RPN TR L, 35597 10 KRG 4%
R B E M E CO,.

T 7 A PR B ) T 1 2 BROCR, 9 % 3 1
A LIRSS bR T AR

CPMI = CPI x LI x 100 (1)
CPI = SOC x SOCcx (2)
LI = L/Le (3)

L = LOC/NLOC (4)
LOC = PCM + MBC (5)
NLOC = SOC - LOC (6)

Ao, CMT gtk I 45 BRAE B, CPI Bk R4 0, SOC ek
o B A B S, LT RS BEE L, L oWAE
ABRPENG L, Lox R BRBRFEG BE , LOC TG PEA L
fi i, NLOC AR TEMEA BLAR 2 2, I rp i A AL
T I A R FH 2 B A AILBR X S FE b, 17T SR FH A 2 0
TET AR5 A Py i e 2 F0, T R X RES R CK
O3
1.4 HiELE

K Excel 2003 #F47 BH Ak BLAT K 2 248,
SPSS 20 #4741 o

2 gER540T

2.1 TEBFWK
TE 0~ 10 em £ ,2010 11 2012 4F M1, M2 &b 3

MUK & A CK B35 9.8% .7.3% Al
11.6% .9.5% (P <0.05), i SF F1 PM Ab¥i%F CK 2
SFAREZE ;10 ~ 20 em 12,2012 4 PM ZbFEAL CK T
EWAR 7.4% , FASRETE 2010 F1 2012 4F 4L 3 H] 2% 5
PR 7E 20 ~ 30 em 12,2012 4F M1 ALBE#E CK
BERE 11.3% , HATAEH 2010 F1 2012 4 4b B [H]
LR AR FE;0~30 em 1 )2,2012 4E M1 Ak BHEE
CK 425 7.4% , HARALHE 2010 F1 2012 44+
JEAL I R) 2 IR B

K1 BEX SoC EEHIN

Table 1  Effects of soil surface mulching on soil organic carbon

b S0C/(g"kg™ )

Year  Treatment o 100y 10 ~20em 20 ~30em 0 ~ 30cm
CK 8.55b  8.28a  8.23a  8.35a
Ml 9.39a  8.46a  8.33a  8.73a

2010 M2 9.17a  8.30a  8.46a  8.64a
SF 8.88ah  8.40a  8.38a  8.55a
PM 8.48h  8.23a  8.25a  8.32a
CK 8.74b  9.48a  7.60b  8.61b
Mi 9.75a  9.56a  8.46a  9.25a

2012 M2 9.57a  9.32ab  8.06ab  8.98ab
SF 8.41b  9.57a  8.29ab  8.76ab
PM 8.61b  8.78b  8.05ab  8.48b

TE:RPARNEFEAE P<0.05 KV ERBE, T,
Note: Different small letters mean significant difference at P <0.05, the

same below.

2.2 TEEET LK

TE 0~ 10 em )2, M1 40 B 2010 1 2012 4F-43- 5]
B CK I 24.2% 1 30% , M2 4L FH 2012 4R 45
CK P& 15.6% (P <0.05), HA 4L 2010 F0
2012 AEALPHIA] 22 5 AN 35510 ~ 20 em 12,45 T2
2010 F1 2012 4F b B[] 25 S ¥4 B 255 7E 20 ~ 30 em
+J2, % 2010 4F PM % CK & # %1% 19.2% (P <
0.05) , HiA Kb 3 2010 F1 2012 4F42b B F) 22 S A 38
0~30 em 1 J2,2012 4 M1.M2.SF 4334 CK 5%
P25 37.8%.23.9% .7.2% , Ho A AL HE 2010 F1 2012
AR ZE R AR E (R 2),
2.3 HMEMERKR

£ 0~ 10 em £ )2, M1 403 2010 12012 4 MBC
Iy CK 5 R 53% M 75.6% , M2 AL F 2012
AERS CK B 74.9% (P <0.05);7E 10 ~ 20 em
12,2012 4 M1 Ab 3 MBC & &4 CK W85
63.2% , HATAL B 2010 A1 2012 4FAbFH 6] 22 A i
%320 ~ 30 em )2, B AL FE 2010 4E A 2012 4%+
JEAL B A) 22 XA B350 ~ 30 em, 2012 4F M1 il M2
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AEEE MBC & 4 2> B8 CK W &2 5 59. 9% A
42 3% , HAAb T 2010 F1 2012 4FEAbFRE] 2% T YR
E(#£3),

®2 BENEBELETAREZI
Table 2 Effects of soil surface mulching on potential

carbon mineralization

PCM/(mg'kg' )

GR0) AbF

Year  Treatment o 100y 10 ~20em 20 ~30cm 0 ~ 30cm
CK 360b  283ah  291a  324ab
Ml 4470 305a 200a  369a

2010 M2 4025h 293 270ab  347ab
SF 384ab  290ab  26lab  319b
PM 389ab  260b 2476 318b
CK 360¢ 233ab 16la  25lc
Ml 4682 302a 2692 346a

2012 M2 416b  254ab  263a 3llab
SF 352¢ 219b 2352 260b
PM 359¢ 200b 195 25lc

2.4 BHHREEASHENESE

& 4 JORIRVE 35 07 2 WIRR S A BLAR I A X
i WA ML AR B R A SOR 3
FHIE A HLIR/SOC x 100% 3k 7121 2010 4E4Y
M1 b3 MBC AR &8 7E 0 ~ 10 em + /2% CK 3%
P 39.2% , HATAEHE 2010 4 RS P4 A0 AT 25
Y5 CK 25983, 2012 4F M1 ZLFE PCM A XS 2

x4 BEMNBEVURBEVEBRENESSE

HAE 0~ 10 em 10 ~ 30 em 4351 i 4R 5 16.2% Al
28.4% ;5 CK AL, M1 4L B MBC #HX} &% & 7€ 10 ~
20 cm 1 0 ~ 30 em FJ2 534 5 20. 1% 1 47.9% ,
M2 ZEFEFE 0 ~ 10 em )25 CK 415 59.6% . H
RBFE 2010 F1 2012 4F PCM Fil MBC AN &5 CK 2
SAEE B X R B, RS A ALK Y
RO B LA 0 5 1 i AR fe R A — 35, AH G
S3HT A AT Z A1 A DG 1 3K AR e 25K F
X5 R 2 e g A
*3 BEXTEMEYEBRDZN
Table 3  Effects of soil surface mulching on

microbial biomass carbon

O s MBC/(mg-kg™")

Year  Treatment o 100y 10 ~20cm 20 ~30cm 0 ~ 30cm
CK 368b 369a 441a 393ab
Ml 563a 417a 388a  456a

2010 M2 477ab  419a 344a 4l4ab
SF 456a 393a 3392 39ab
PM 445h 290a 320a  351b
CK 303b 269h M3a 272
Mi 532a 439a 34a  435a

2012 M2 530a 319ab  310a  387ab
SF 399ab 314 259a  324be
PM 380ab  234b 292 28lbe

Y800/ %

Table 4  Effects of soil surface mulching on the proportion of PCM and MBC to SOC

PCM AR 1t MBC IS 27t

4y Ab T The proportion of PCM The proportion of MBC

Year Treatment

0~ 10cm 10~20em  20~30cm 0 ~30cm 0~10cm  10~20cm  20~30cm O~ 30cm

CK 4.20a 3.40a 3.54a 3.88ab 4.31b 4.45a 5.3% 4.7a
M1 4.77a 3.60a 3.48a 4.22a 6.00a 4.91a 4.66a 5.22a

2010 M2 4.63a 3.53a 3.20a 4.02ab 5.21ab 5.04a 4.10a 4.80a
SF 4.32a 3.46a 3.12a 3.72b 5.13ab 4.69 4.04a 4.63a
PM 4.58a 3.17a 2.99a 3.81ab 5.26ah 3.54a 3.87a 4.24a
CK 4.13b 2.46ah 2.09a 2.92b 3.49h 2.84h 3.19a 3.17h
M1 4.80a 3.17a 3.18a 3.75a 5.45ah 4.6la 3.93a 4.69a

2012 M2 4.34h 2.72ab 3.29a 3.46ah 5.57a 3.43ab 3.88a 4.32ab
SF 4.19h 2.29h 2.80a 3.06h 4.75ab 3.28ab 3.14a 3.70ab
PM 4.18b 2.28b 2.43a 2.97h 4.39ab 2.68b 2.86a 3.32h

2.5 MEBEIEH

2010 4F- M1 AbBRAR JF & FEFE B0AE 0 ~ 10 em )2
10 ~30 em + 243048 CK B 545 T 42.5% M
16.1% . 2012 4F 0~ 10 em +JZ M1 . M2, SF.PM 435l

B CK W E 4R 56.3% .46.8% . 15.2% .13.8% 5 10
~20 em +JZ M1 AbPREE CK i 4215 52.4% ;0 ~ 30
em 1 JZ M1, M2, SF A4b H# 4 5l 88 CK i % 2 &
53.1%.35.6% 13.9% (3K 5). AILLFE Y, & AR
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HIRE , 242 B 1 9 000 kg hm 2 FE FT-5 75 2010 4E 6%
JEAS PRFE B R RBAG FRAE 0 ~ 10 em LA &2 0 ~ 30 cm

FEFEB T B 3 2012 4E, 7 10~ 20 em +)2
PEE R IR T B E K,

£S5 ARABEF TLRBEETERY
Table 5 Carbon pool management index under different soil surface mulching

RN s 0~ 10cm 10 ~ 20cm 20 ~ 30cm 0~ 30cm

Year Treatment CPI CMI CPI CMI CPI CMI CPI CMI
K 1.00cd 100.00b 1.00a 100.00ab 1.00a 100.00a 1.00a 100.00b
M1 1.10a 142.46a 1.02a 111.40a 1.0la 92.56a 1.05a 116.11a

2010 M2 1.07ab 125.94ab 1.00a 110.78a 1.03a 83.65a 1.03a 106.48ab
SF 1.04be 116.86ab 1.0la 105.53ab 1.02a 82.65a 1.02a 99.49h
PM 0.99d 116.33ab 1.00a 84.58h 1.00a 78.03a 1.00a 92.84h
CK 1.00abe 100.00¢ 1.00ab 100.00b 1.00a 100.00a 1.00ab 100.00¢
M1 1.12a 156.34a 1.0la 152.35a 1.12a 162.36a 1.08a 153.11a

2012 M2 1.10ab 146.79ab 0.98ab 117.39ab 1.07a 157.79a 1.05ab 135.63ab
SF 0.96¢ 115.18b 1.0la 106.61b 1.10a 129.64a 1.02ab 113.94bh
PM 0.99he 113.84b 0.93b 88.33b 1.06a 110.22a 0.99h 102 34¢

2.6 TERNBEEASHIEXME
WA AT LA (GR 6) , R PLEK T
TERT AB B0A 6 Tk LA B Bl P 5 L P 1 =2 (1]
AR W AN, o e AU AR AN AR )
B AR SCHER B 1 1 2K, 32 208 T E
PR Z G SR AR KRR b o 3 Tl

et o LA BILBR Rl 1R 2 0 3B R O
Wi B A LR AT PR AR CREBE AR T 2
AR , 33X P PR B RN TR] (DR AT L —A>

RARE AP H ) — AR A2 4L, PR 1 20
SR WAL LASE 7 LSRR AR AL

®o TEANRRHEASBEXESN

Table 6  Correlation analysis of soil organic carbon and its fractions

- AT L LD L Ok A 2
5 H : . . A
Soil organic Potential carbon Microbial biomass Carbon pool
Ttem . . .
carbon mineralization carbon management index
T HEAHLIK Soil organic carbon 1.000
TEAEW fLH Potential carbon mineralization 0.671°" 1.000
A=Y 2% Microbial biomass carbon 0.592" 0.89" " 1.000
TR P4 HL Carbon pool management index 0.745" " 0.948" " 0.961" " 1.000

T FURBI AR B I 2 BE IEMIRR R, * x FRBUE N 2% B35 IEARE R

Note: * means the correlation coefficient between the two cross numbers reaches a significant positive correlation, * * means the correlation coefficient be-

tween the two cross numbers reaches a very significant positive correlation.

3 17 i

AWFTEAE RF WA 7 WA AT B 3t (M1 A M2 Ak
HREAS S i K= LA HLak R AER Lk UEY)
BRI i, B TR S R 4 R B
R RS S T A HUT AR
RAT AL RS A9 o0 A 2 S s, eets +
SERLACPET, 30 R E RO, et A P
PR, P T30 IR o LR A R AT T R
Gy oy ik BRS04 A AL o, by i e 4R 43
B MRy, PR DS SR ZLR, 5 MR Y

FOR AR ROSA AE PBR AL T RAF R B, AT
AR EHEA LIRS o A AT A T AR
RS AT S 1 75 %) T4 e e LA S A 0
ERCRE NS ORI X FEE TR R RS
A 2 WA LA 58, AP B 97 40
TR,

TR E G, IR E SR RZE L
S HLIR 5 iR A T B S R, O MR A B R
P AN o AT RESE PN O — 7 T S DR S0 I e e
A TSR A UG He A 7 B i R A I A L
JiD BT LA A B RS AT B A L 5 R 5 o —
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H32%

J5 HZH X R K E A vh T 5 R, N RS A
o B B b R A it A7 AE 438 e, i 2z B R Y
Thi, B T A s ) A e T R
A IR LT, S0l 5 R A0 35 ) R Ab B 2 R
[TE N

b R 6 ) A A HLA B L2 0 1) S M 6 R
ZSREE . TR T it (B A, B
PUBRAS AL A RN o Hb R 1 1 3R PR /K A AR n ke T 38
AHUT (L) 3T 25 5 > T KO Y
BT 5 AR ST A S P AR
PATE P20 3 okt BRAL AR LR K

7610 em IR 2K 0~ 30 em 12,2012 4E 7
PG P41 43 (PCM Al MBC) 75 145 2010 45 i AR,
FIRBIE T TR R K 21 25 57, 7E A 2 i 2012
SRR KR T 2010 4F, e GiEfE T 2 HUEY
TSI A K AT, R 2 SR I T s e
5 & W 1 T S W

S A AL A X B AR Ak EE SOC B Ak
FONFRIER, T LLVE N PEMY SOC ) — 00 B 48 4, I
PEA BLER R E S LK, U B BB 5T A AR e
15 R T B AR W A A, LR T AR E L R
2124 MR He B — A 2 ) 5 B A SOC T fiE
RCHh S e+ S AR, RO R — A LU, B RB S
A R 4 60 AN [ BT 5 o 1) 3R T A
B — 2 ) 2] R ATE ST A HLBR 14
SRR V%75 R A Pl A 2 ARG B 2 R AR 1 O
FEAWFFE T, SRR A feo AR ) 7 4t i 28 b 3 [
FE2.71% ~3.98% 2 0], T 3FHA 1) f i 28 AL TE
TE3.09% ~5.72% Z [], 3 LU i 75 % 55 06 TR 4
Y 7.31% ~ 12.50% BAK20, (A 45k pu 4 4527 5%
TREHAHRGERY 0.59% ~ 1.84% % 5

Lefroy /7 1993 4F-4 H i I 1) 5 B AL A HL
BRASRENS 78/ ML HA TG VG HLER , T Blair'®!
T 1995 478 B B AR (1 JE Rtk B3R T AR BHAS R
Gl B FRER B BRSPS BUR L RERS S e sh 5t
TG R SA VLRI A2 Ak, i BB T 15 A Pl
AR AL, , T B 6% 4 1 Hb S I BERS t 5 1 H3EA
BUBR YA AL 000, 38K A2 56 T [ 7 26
PRI 45 AR 2% B oK F O TR) ol A 7 25 2 BB IS 38
B P A PR AR, L v o R R PR A PR A v (H
BamMhEEEEZ MNEFHFARE, X 5K
SCHIRFE 45 R AL, EL KA1 -32) 56 T FOK S AT
i /NAZ FH I S B 45 RN e WY v S 7 o e
PRERECH R o

4 4 e

ARV T AN [ 8E 55 07 % SOC S H A3 H Y
o FEH DUR S5

1) N 0~30 em FJ2KFE,2 Fil 55 w
AT e CMLA iy, 4 4 F5 , R AT o i 2 8 4R
WS R S S T A
BLE (PCM Al MBC) & & , AN/ i A5 17 55 - 58 AL
fe tuk 2 4 R, L oo S A T 2 R 05 A S B R A
HHZ A LI S A i, 5 RS FF 7 55 At
JEE7E 6 ) A WL B LI PR A e i AR

2) ARG PEAE HLAR ARG 5 5 4 0 AR b
—30, It B 5 3SR LR RNk 2 A S B A A
A W A OC R AR Ttk sl A W it il ke
JE A PR B T AH G s

2 % X #:
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