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WA, RYERE RS A E LR AR, WG R A R A AR . LR TET R A TR IR T R N IR
EERG TGN EEE 3R AN LAk, 35 (Robinia pseudoacacia ) M . 1 B ¥k ( Quercus variabilis ) FK A1 1
( Platyclodus orientalis ) K, RERFHMEEY)Z (L2 ). K WIBMHAMNBEYZE (FH)Z) DL 42
(0~10, 10~20cm) Ay + AN, & ME Y 4 Y & B (Microbial biomass carbon, MBC ) . i & 9 4= ¥ & A&
( Microbial biomass nitrogen, MBN ) . MBC/MBN Ul & #i ¥ #) J2 1 + 3 2 & #% ( Total carbon, TC ). &L % (Total
nitrogen, TN ) . 7] ¥ 17 #L#k ( Dissolved organic carbon, DOC ) 1 1] ¥ 4 7 #L & ( Dissolved organic nitrogen, DON ),
MR BT e AE Y AE ¥ (Soil microbial biomass, SMB ) S Ff . HIRMCR RHHLE, [HER]Y (1) FEMEY
=, 3FARRLE) TC s wi (B2 U BUTE F/HJZ, T TN B9 e i B0 U 389 413 BRAE L )= 5 3 FlARAL TC A TN ¥R 8L F/H =
>LE>0~10cm, 10~20em + /2, ZHBF (P<0.05). 3FME N DOC KM A EYZE T R L2,
DON J# Jit -3 2 = Ak W)= . #hid& )2 3 Bk 43 Z 18] 19 DOC & 1 B R 3 1 e BRbK 1 35 i TR AR, =& 5
MR Z A ZFARE (P>005), (2) EMFEWZ, 3FAEL MBCHRI N FHZE T LI, RIANFHLA
> B> bR . A2 BRL R T, 3 Rk AL MBC 2425 0~ 10 cm & T 10~20 cm L2, R BUA B BRAR > R
AR MR, [F— 42 BRI AR R R Z B 2Z S AR E (P>0.05). HidEW )2 &0 5+ )2 1 MBN #3230 12
FMRAR > AR > A AR . AR 2 BRARAE £ A4S + 2 P 3502 MBN SR R, HLS IR AR 2 ) 25 57 8 2 (P<<0.05),
(3) LM F/HJZ 9 MBC/MBN AEAHZEA K, TR B2 d, B384 MBC/MBN &2 EJH#a# . 75 it )z,
3 Fp Ak A MBC/MBN ¥R 3 5 10~20 cm % 3 & T 0~ 10 cm; 7€ 0~ 10 om, 3 FpAk B2 0] 22 % K i 3% (P>0.05),
15 10~20 cm, FIRLAR 2 5 T (P>0.05), 154 R Z 252 AR R ¥ (P<0.05), (4) XS E
B, 3R AREL MBC Y95 Bk . B EM R IEFSE (P<0.01), HHP#EERA MBC 5 SRR K, A
0.959, JUMEARFIME K BRARDY ON 55 8B . SRR FAARSS, MMATARE C/N N5 S, SRS IEMAXC, MXRE
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Abstract: [Objective] Microbial biomass carbon and nitrogen (MBC and MBN) in soil at the man-made forests on northern
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China hilly lands were studied. [ Method] Three man-made forests that contained solely Robinia pseudoacacia, Quercus
variabilis or Platyclodus orientalis trees at the Xiaolangdi Ecosystem Positioning Station of the Yellow River in Jiyuan, Henan
were selected for the study. Soil samples in the layers of undecomposed litter (L), semi-decomposed/humic litter (F/H), and litter-
free 0—10 cm and 10-20 cm depths were collected to determine the MBC, MBN, MBC/MBN ratio, and physiochemical properties.
Correlations of the soil microbial biomass (SMB) with different tree species and soils were analyzed. [Result] (1) The highest
total carbon (TC) in the soil that contained plant litter at the 3 forests was found in the F/H layer, and the greatest total nitrogen
(TN) in the L layer. The TC and TN of the forests ranked in the order of F/H layer>L layer>0-10 cm and 10-20 cm soils with
no fallen wastes (P<<0.05). DOC was higher in the layers with litter than without, but opposite on DON . The DOC in the
littered soil was significantly higher at the Q. variabilis forest than the R. pseudoacacia forest, and no significant difference
between the two and the P. orientalis forest (P>0.05). (2) In the soil layers with tree litter, MBC was higher in the F/H than in
the L layer with a ranking of R. pseudoacacia> Q. variabilis> P. orientalis among the 3 forests. In the two layers of litter-free
mineral soil, MBC was higher in the depth of 0—10 cm than in the deeper layer. It ranked among the different forests as Q.
variabilis> R. pseudoacacia> P. orientalis with no significant difference between the Q. variabilis and R. pseudoacacia
forests (P> 0.05). The MBNs of both the littered and litter-free soil at the forests were Q. variabilis> R. pseudoacacia> P.
orientalis, while Q. variabilis generated the highest MBN that was significantly different from P. orientalis (P<<0.05). (3) The
MBC/MBN ratios of the L and F/H layers did not differ significantly, whereas those of the mineral soils tended to increase with the
depth. The 0-10 cm litter-free soil did not differ significantly on the ratio among the forests (P>0.05). However, that of the 10-20
cm soil at the R. pseudoacacia forests were significantly higher than that at the P. orientalis forest (P>0.05), but no significant
difference between them and that at the Q. variabilis forest (P<<0.05). (4) Significant correlations existed between the MBC
and the TC and TN at the 3 forests. The correlation coefficient of 0.959 between MBC and TC of Q. variabilis was the highest
among all. The C/N ratios of R. pseudoacacia and Q. variabilis negatively, while the C/N of P. orientalis positively, correlated
with TC and TN, with correlation coefficients of 0.512 and 0.524, respectively. [ Conclusion] Conducive to environmental
carbon and nitrogen cycling, Q. variabilis appeared to be a prudent choice of plant for the ecological restoration in the low
mountainous areas in northern China.

Key words: Microbial biomass; microbial biomass carbon; microbial biomass nitrogen; C/N ratio; man-made forests
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[ oE 2 LY HIEEUEYAE LR h AN ]
SRR SR, R A K TR E SR ) SR RE Y
LR, (AR S IR FR AR, AR AE 1
TR S B S ALVE VS O iT D B R
K, ERMESREWRERMAIER PRS2 LR
PR S EEE AT REME Y AR (Soil
microbial biomass, SMB ) J2& Ji it - 48 5 b F1 il (77 21
BL e bR 2 — 1, AT LR e A LR I
I, HEEREY A YRS S ) A g R A O
FHo%E. [AARER]Y Z2H5RERY, £
T PR35 725 m SMBY . B I A b 1| 7
LA R AR R AL 25 42 N AR SMB. K il 17 1 1 BF 52 45
H, EY A Yk ( Microbial biomass carbon, MBC )
A YA Yra &, ( Microbial biomass nitrogen, MBN )
BRI B 3 P S B T IS e A A g, i) 5 2
X H I B 4 FObR 3 28 1Y - ST W 2B ) i RURE
fE S ZE= 5 AR AR i i g v g iy, SRR A 25 AL MBC
I MBN A B W0y =158k, S B m AR A2
A A RRPR RS R4 B B 7 ThT, WA 5™ %
BAF] 250 SMB 17284k, HAR L S ANE 21

A RS Gr 22 5 . AL o3 A A B DA S s el o A
K, HARRN G AN (R AR A [ A 22 5 00 3% B R TR A8
NI R [ N o N R L S e o S (|
KA N T4 AR A 3 A W £ i R S 33 40 R A B 9T
kD, SAiARAH I, BEORRHR S ARXT - A )
PR A R R AR ORI, S e
WGP AR 1, AR AR AR TR ST AR L FA B Sl bR DL R A
R SR TE A R T4 o R 0 i R AR R . DA
RIS Y AR e b X R A B IX, 48K
s, MYAERKRHERYISED, ZHIX
R R Al B BRI 2l P b, 2 SRR B A AR A AR A
KA, MR ARG B L T E A AR R,
SR 2 BN, 2 B TR E AT MOl AR S
F A AL AR B X, AN [ A
N T AR Z R FAS [F] + 2 TR 8 Z 8] ) MBC. MBN 2=
SIRA RS . IR D 0 SR R R Y A 587 BT
T /N YR S AR AR AR 25 22 8 7 A0 il PN R B 3 A ] i 5
X%, A IEHIBE ( Robinia pseudoacacia L.) 4tk ., &
% ¥k ( Quercus variabilis L. Franco ) 4l A& A1 ] 4
( Platyclodus orientalis Bl. ) 4k, HgA~ X3k Py Fifi L 15
BRET AT R AR, M MBC. MBN., MBC/MBN L)
K . SR AT TEA HLER IR A MR SR
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b, AR5 SR Fr i b DX [w) A o 0 = 398 € B %o I
TR AR AR 05 W LA K P 22 A A S, BRI ARG
L Fr g b DX [) B8 T AR DA B A v 4 )22 RO ) +
JZWEE ) MBC #il MBN 2846, LT ffAedb X A\ T
MR A S R G AR IR AR, DN BT 4 M AR 4P
BMEB ARG LA E TN T,
1 #HHS57%
1.1 fARXER

T L 57 TR R A DR T BT /N TR IS AR AR A
BEGENM N (35°01'N, 112°28'E ), Hb b # ]
i, AUARORAT I, B TR L e L X
FE 3 POV AR R B R 410 m,  ELAT IR IR AT BT 2 XL
PR RN Fr 2 b DX S P R ARR AL, B 5T X DU 2 43
W, 5FTELW, EFRHEEZW, £ FELZL

R, AR N 124~143 C, RBIZAETFHE
KEIKF] 641.7 mm, HA, 6~9 A BYFEK B & ik
438.0mm, 2 544F) 68.3%. 44F H RHIE2367.7h,
A H IR 54%, =0 °C 24 F 5 B b 5282 C,
=10 C M EAEF BRI 4847 0 X H LR
SRR KA BE BB v v o 1. SR L
N AR 32, BB, G RS K B R 58 X AR 3R
A AR L TR S X L T 9 O A R R
FEGRTARZ . EARZMEARZE, EME/NT 3m
BHEARZ T, LlwHFF ( Grewia biloba G.Don) . 3
B (Morus alba L.) %R+ . EARBZBHEY T MFER,
i ¥ % [Duchesnea indica ( Andr.) Focke]. ¥ & %%
[Setariaviridis (L. ) Beauv]. & ( Alliumchrysanthum )

AR (1),

*®1 HEHEKRER

Table 1| Basic information on sampling sites

A Phi i1 Wi SRR
Foresttype  Standage/a  Aspect  Slope/ (°)  Mean tree height/m
FRIFLAEFRR 45 [R5 20 9.66+0.57
e B HRATAQ 43 Fad 23 8.75+0.25
A4 ARP 42 Jedk 22 9.86+0.16

Rg2livkes o B R P
Mean breast diameter/cm  Stand density/ (#k-hm ) Canopy density
11.35+0.67 18004100 0.82+0.02
10.78+0.30 1900+ 100 0.861+0.06
10.64£0.52 2900+ 100 0.90£0.04

1.2 ARG E

T 2021 4F 7 A, FEAFSE X A9 14> MR8 P Bl AL 326
BU3AS 10 mX 10 m B AR M, A4S BF N Bl B IR
33 mX3m ATy o SRS Bl L i A A b N Bl
BLEERE 5 AR, RERDEALEDZ (L)Z) Mk
RIS AR E Y E (FHZ ), FR7E RE S50
K+ )2 0~10 cm F1 10~20 cm () +3ERE S, X%
FERER R 3K, BUSIITAE LR A, A
Y. YRR A HAT 2 mm B9, a0 E B AR
WFFRic, F 4 °C VKA IRAE .

K FHJ6 & 43 M AU 52 + 338 2 ( Total carbon,
TC). #% (Total nitrogen, TN) ", % FH¥& /K % W
B B 10 g fEEANA 40 mL BB FK, 0.5
h 5 4000 r'min' #5.0> 10 min, 3 0.45 pum B 55 4T 2k g
5, KL T (Skalar San™, ff>% ) W%
Al 7% M 4> A (Dissolved organic nitrogen, DON) &
s JHEAEPER T ( SHIMADZU TOC-VCPH/CPN
analyzer, H 7<) W& o] MG HLIK ( Dissolved
organic carbon, DOC) 7 f . MBC 3R ] 54 1j 5 7 -
K,SO, 48 HUAL 0 B2 00 72 4341, MBN {1 S 1) 2
7 -KoSO0, H -4 200 5 3. MBC 1) % 4 22 R
J110.38, MBN H%E45 2 50R 1 0.54°7

1.3 HELES S0

K H1 SPSS 19.0 i %5 4 i#F 47 5 K & J5 22 ( One-
way ANOVA ) 4387 F1 Pearson AH 404, LBEASIH]
A MBC, MBN, MBC/MBN Fliif . SA . A%
PEA B R AT i A LA 22 7 . B A GraphPad
Prism 9.0 #X4-1ER .

2 ZRE55H

21 Rk, BRE. AMBENKRNTAEENERN
L HFHIE

& AT, FERTEYE, 3 FOMRALR) TC fs
B4 A FHZE , HAH 2 5 18,58, 1525 fll
13.19 g'kg ', Wi TN A (E 3 HBLAE L2, HAl
AR50 12,93, 14.30 F1 11.75 gkg '3 3 FhAkE TC #iI
TIN#HEH AN FHE>LZE>0~10cm, 10~20cm +
2, 2% 8% (P<005)., AR TC &I
B, L), 3FMER TC Z M 2ESAREE (P>
0.05); F/HJZ. 10~20 cm + 2 N HIBEA B & 5 T
M # AR (P<0.05), Hofh bk 4> | 22 5% R B %
(P>0.05); 0~10 cm + JZ K gl MEAK 8 3 & T4 5
BRI AIAR (P<0.05). AS[EIMRAY TN & & A,
FELJZ, ¥R ERbR TN &3 @& T (P<0.05),
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F/H JZ % B MR R R B2 R AR TN 2 35 5 1 00 A K TJ2, IR 2 5 TR BRI AR
0~10 cm +J2 3 FAK TN 22 % A W3, 10~20 cm
®r BIBLA R = FBEHAE Q = BOAHE P 07 o R = H R HEA Q o WA P
~20} ! o~ aA
f“’ ﬁ’ 15 [abA, aA an
& 5| aB - <
#®E aB aB b4 %5
- m 210
S10f =
E L
5 g 5t
& 5 aC bC bC aCabC bC =
0 0 i 25 B BB hC
L F/H 0-10cm  10-20 cm L F/H 0-10cm  10-20 cm
T Z R 3 )2 IR )y Y
Litter layer and soil layer Litter layer and soil layer
D200 = R e R Qe MR P S O[ m UELH R = R Q = Mk P
& on ba 208 aA g7
=15} o
aég T aBabB B 5 l aB
2% bB ZEE 06} abB
Ry TE bA
g 10 -2 aC B
lif %D aC aC aC {%I gﬂ 0.4 ¢ abC aC bC
“3o0s “T ¥ g fbC HCC
2 > U
i il
S 8 0
L F/H 0-10cm  10-20 cm L F/H 0-10cm  10-20 cm
V& B A2 W&z R 3% )2

Litter layer and soil layer

Litter layer and soil layer

ANENG FRER R — LB A E R AR AR 2 1) 2 5 83 (P<0.05), ANFKS F 8RR FE — B A [ 4 24 & )2 2 0 78 57 B 3%

(P<0.05), KA.

Data with different lowercase letters indicate significant difference between different forests on same soil or littered layer (P<<0.05); those with different

uppercase letters, significant difference between different layers at same forest (P<<0.05).

B 1
Fig. 1
AN[RIBRAD K 3R B DOC I DON 4558 (&1 1)
R, 3FMAALL DOC XM NHEYZE S T0 i+
HEJZ, DON AW it )2 % THiVE W Z . 3 Pkl
F/H ) DOC EHTLJZ, 0~10cm )25 10~20cm
+ 2B ERTHEDZ (P<0.05); AR
P, Midg®Z 3 Fibk s Z A1) DOC & ¥ R M
e R AR S TR, o S AR ) 22 5
AR (P>0.05); T5)Z 3 FiAksH DOC 2 548
WE . FEAEYE, 3R FH)Z S L )2 DON
EZRHARE, REMRT 0~10cm LHEZEF 10~
20ecm +3ZE, 0~10cm HEE R EE T 10~20 cm
FHEZ ANRIARA LA, N TR A 82 A AR B AR
DON # & 3 & T HRIFLAKR (P<0.05).
22 WMEYENERATUIFE
221 A AEmERGTAKIE
Hi &1 2 AT, MBC BER B . A& 4 )2 K™ ot +
b S A NI I NI U R o < I I N €
MBC fx = E3 H BAE F/H 2, MBC 7EAG &Y 2 230

FRAMKSREIBMAENERK. RE. ABRMEENKRMABEENENTHIFE
Changes in TC, TN, DOC and DON at test sites

S N €8 o o i N 1 < P I N )
MBC ¥JR B FH 2R T L2, AR > 1 i Bk
R > AR s[5 — A 7% 90 2 1 A PR R AR 2 B AR 2
8] MBC 2% A8 (P>0.05), & 5ER T
M (P<0.05); ZE# )20, 3 FARTY A MBC ¥y

5 00T i R = R R Q o WA P
&n aB A aA
E 400+ aA bA
< -
ﬁ é 300 3 C aB
s al
ﬁ ’ bC c
- . D a
= .g 200 2
2 bD
.S 100
fa)
e
2
S 0
L F/H 0-10cm  10-20 cm
T Je 3% 2

Litter layer and soil layer

B2 FAEHERSENERIEENREDEYER
Fig.2 MBC in littered and mineral soil layers at different
forests
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J0~10cm, & 10~20cm T2, TR BRHK>
SRR AR > MAA AR, [R]— 4= 2 A AR AR A B R AR 2
2R ARE (P>0.05), i =3 8 & & T Mk
(P<0.05). MEYAUL, 3 FlARE A MBC s
BULTE FH 2, HAMMO A, Jy412.014 mgkg '
222 WAEMEHE RO T4

i 3 o, 5 MBC 25461, 3 Fibk LY MBN i
EE Y BTE FH 2, MBN 7EMiE Y2 20 F i
£ N R s we s R N S N N 7 el [ N E 53
R, WiTEY 2K 5+ HE 2 MBN #3680 1 R
BRAR > BB AR > MAG AR, 76 L2, SRR AR B AR
MMBN Z 2R ARE (P>005), —HBES
F MM AR (P<0.05). £ FHZ, 3F A Z [H
MBN % & & (P<0.05). fE0 L2, 3FHk
B 0~10 cm )20 MBN #4551 10~20cm; 0~10cm
T JE B MR MBN I 25 5 T RAR bk o ] 22
HFARE (P>005). &K LHEREBERESD
JE i MBN S m (R AR, HLS AR 2 fa) 22 5
* (P<0.05).

0 250
% = MM R = i AR Q = fIlAfIAK P
g aA
< 2001 bA
15} aB
K ¥ aB A B
g_g 150 bA A abBL
€ S aC
= sof aC o aB
2
2
Q
g 0
L F/H 0-10cm  10-20 cm
W IZ Je -3

Litter layer and soil layer

B3 FAREMESEYERIEENNEYENER
Fig.3 MBN in littered and mineral soil layers at different
forests

223 EEMAMED TR AL T

FH & 4 A] 1, MBC/MBN Fififfiv& 9 )2 X + 382
RIFAN R B R A2 ke, 76 L2, MBC/MBN
8 e e (L L1 BRAE UK, HfH Ry 2.52, H =F Z ]
SRR E . 1 F/HJZ, MBC/MBN [ #x i {8 L 3L7E
AR, HAEh 2.51, W TREERMK (P<0.05).
TR +)2, 3 Bk MBC/MBN #12684 10~20 cm),
BEET 0~10cm; 7F 0~10 cm, 3 FpARBIZ (6] 2=
BAREZE (P>0.05), 7E10~20 cm, R T E
FFIAR (P>0.05), M5k EHEKZE2ZES AR
% (P<0.05). SAFER, L FHJZH MBC/MBN
WA 22 AR, MES T+ )29, B3
MBC/MBN £ [ F#4a

T m FMLA R = F R Q o WP
a.

N

abA

w2

i aA
aB .p aA abB bA
bB aB ;g aB

[\
T

TRALL
Carbon-nitrogen ratio

—_
T

(=)

L F/H 0-10 cm
Fliva Iz K 134 2
Litter layer and soil layer
B4 FERKBEEEYERTEENNEYEYEHREL

Fig.4 C/N ratio of microbial biomass in littered and mineral

10-20 cm

soil layers at different forests

23 WEYVEYDEHR[TUSBAMERBEX TS

PP R (£ 2), 3FAAM K MBC 5
TC F1 TN Z [ £ 7E M 8 % IE A6 (P<0.01), Hrp
B KBk MBC 5 TC MIAHC R, (59 0.959. il
FRARFN R B2 A Ak MBN 5 TC 20 18 3 IEAH G (P<
0.01), TifiiEAk MBN 5 TC 2 R 1EMK (P<0.05).
JIRR AR F RS B2 BRAK MBC/MBN 5 TC #l TN 22 ] & 1
AHOE, T O AH Ak MBC/MBN 5 TC. TN £ 1A 5% .
R AR A4 B2 BR AR MBC/MBN 5 DOC 2 W] &2 i 3 1
A (P<<0.05), Tifilfisk MBC/MBN 5 DON £ i
FEHMAME (P<0.05),

®2 LTEREDEVER. ERELESEUERBXEI N
Table 2 Correlation between MBC, MBN, MBC/MBN, and
physiochemical properties of soil

AT AT

Y tebi sy HAE ALK AHAE
Forest I " d/ Total Total Dissolved  Dissolved
ndex
type carbon  nitrogen organic organic
carbon nitrogen
MBC 0941”7 09577 0.169 0.120
il “ -
MBN 0.750 0.750 . 142
HR 0.389 0
MBC/MBN  —0.255 —0.254 -0.594 0.011
MBC 0959 0950 0321 0.293
R - ”
MBN 0.778 0.744 0.450 0.442
HARQ
MBC/MBN  —0.307 -0.279 -0.607 —0.381
MBC 0912”7 0.892"  —0.043 -0.095
A . .
0.681 0.655 —
P MBN 0.228 0.188
MBC/MBN 0.512 0.524 0.425 —0.630

*RINTEO.05/KF L2 R FEMIG, **FIRIE0.01/KF LEHREZEMRL,
*indicates significant difference at P<<0.05; **indicates extremely significant
difference at P<<0.01.

3 ikl ik

A AN [ AN TR K JZ e R 9 MBC
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MBN % r[ 1, 3 Bk MBC fil MBN i = {534
PRAE FH )2, HIA—MRABR A 42 Z [3] MBC 2% 7%
B, R — L2, RS LR MBC Z [H 2 5
ANEE, WS MAHRZ 25 8% & piax Fhl 4
114 J5E DS T R 2 MDA AR A L R R AR R DR e 1) A
[7) 5 B O () AT 31 B 22 S UL fE D A AR
MBC. MBN 5HAth 2 FiRF A E R E 2R, BR S
Wem RFERIE, AR — TS . RS A
Ik i) R AN Xk /0N SR T AT MLRR L AT HLAAE AL
A ORGSR At BN [ 1 VA% N 1 7 ) B i
3¢ o P39+ HEAT MUK L Lh R 1) 3k R B 8 o . AR O
o, R R ARAK MBC FERG 54 2R T HIBEA, MiEs™
B2 E TR, B MBN WIS R, +
BB RS TR AR, RIFE AR R 1l
DX o AR X 9 1 A K A R AS A R AR B B
Uf o BARUE, KRR BRI A R A A R G B AU
W %4 RS RSP RS R —8, R
FAEREW], RIRARGIHG % YZ MBC. MBN 5.3 &
TR B AR . 3 B b B R 4 SR A RE 5 OR A R
BN FA 6, B RTS8 0 R L RERTR O 3 1,
MAWF IR L RERTE S 7 A, %) ELRn A58 r 15
MBC. MBNA W] i« B &A% ka7, 0 b7 254
X MBC 5 MBN A i #5200 . TEAG TR 92 X 158 )=
MBC 5 MBN i & AN[F, H7E+ )2 E - IR
fin, MBC 5 MBN W] & FE ik, MBC B AR FEAL, (H
MBC/MBN B 1 B 5 1 T 3% 45 28 Jik i 2 2 i i
SEAE A —2, AYEY)Z MBC. MBN 1 & 55
ToRLZE, XEATHEDEMAEY EREZ, K
WA SRS TT T2, FAEME N
ShHINTEER . B 2RI, FRar b,
BHHEAR, FRRE TR s, B MBC,
MBN Fifi Z F#AIK

ARBFFEH, 3 FAKEL R MBC 5 SRR . MA S
e S 3 TEAH G, T AR AR AN AL B2 AR Y MBN 5 R
BAEDEIEMX. AUFEm™, #m ek
Y5 MBC., MBN [ R ERE WAIMMER, 5
ARAFTE 25 FA—

i LRk, MivE¥)Z TC. TN, DOC #1 DON
W T HHE)2, H TC M TN A5 e A L 307 30 #
K, T DOC #l DON [ 5 & A H B0 AE A4 B AR AR, 33
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