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OE OUFPEREEEEATARR G E R ET RN EA BT RS ARAIHKRAF R L, %
FEAGERZREENET 4 ML LA EKE(0~10 em) F1IE E (40~60 em) 13 4 4 41 4+ 4
EH(MBC)fn & (MBN) , oM T HEFF TR G IEE SR AN X R EFLH . 4 #
KA % 2 13 MBC F2 MBN 35 DL & i rh Akl iy, R O B A A T4k B4 A TR A A
AAIM, B =Z#BEFTEH ; SM 2 EELE MBC f2 MBN L 2 F £ 7.4 fikp kA
& B+ MBC fo MBN 3 %5 TR EL+E , H& L E MBC 72 MBN 4 A HH Bt FF &
W, EREAHTHAM LR G R T MERX XN KN, 4 Fhp XA L3 MBC #
MBN 5 +3#HHl 28K L EBEEREEHAXR, 5L EEAEEREAMAXER XY
WA AR R A TAR30 £ 5,k B 13 MBC 71 MBN 2 TR &% HEHAAIHKT
W ig K (45 T 39.0% 47 49.8%) , Tt B £ 3 MBC #2 MBN 9 % wi &/ B 5 o B &
FRE T EANBAEESERT ERER G HEMQ B L EEDEDERAZ TR
ZH TN EERE.

KR AAARES, DEMENEDERE; LB, FVLMN, DREAER

Characteristics of soil microbial biomass carbon and nitrogen and its seasonal dynamics in
four mid-subtropical forests. LIU Bao, WU Wen-feng, LIN Si-zu, LIN Kai-min" ( College of
Forestry, Fujian Agriculture and Forestry University, Fuzhou 350002, China).

Abstract; Taking evergreen broad-leaved forest in mid-subtropical areas, and its converted Phoebe
bournei, Phyllostachys heterocycla and Cunninghamia lanceolata plantations as research objects,
microbial biomass carbon (MBC) and nitrogen ( MBN) in the surface (0—10 ¢cm) and deep soil
layer (40—60 cm) were measured by chloroform fumigation and extraction method, with their sea-
sonal dynamics and the relationships with soil physicochemical properties in four types of forests
being investigated. The results showed that the MBC and MBN in the surface soil was the highest in
the evergreen broad-leaved forest, followed by P. bournet, P. heterocycla and C. lanceolata planta-
tions, with that in the former three being significantly higher than in C. lanceolata plantion. There
was no significant difference in the MBC and MBN contents in the deep soil layer among the four
types of forests, while those in surface soil were significantly higher than in the deep soil layer. The
MBC and MBN contents showed obvious seasonal dynamics, with highest values in summer and lowest
in winter presenting a single peak change pattern. MBC and MBN had significantly positive correla-
tions with soil total carbon (TC) , total nitrogen (TN) and temperature, but significantly negative
correlation with soil bulk density. The conversion of evergreen broad-leaved forest to the three plan-
tation resulted in lower MBC and MBN in the surface soil to some degree, with C. lanceolata planta-

tion being the first to be affected, but little change occurred in the deep soil layer. The quantity and
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quality of litter, contents of TC, TN and soil temperature were the key factors driving the differences

of MBC and MBN contents and their seasonal dynamics of the four types of forests.

Key words: forest conversion; soil microbial biomass carbon and nitrogen; soil layer; seasonal

dynamics; soil physicochemical properties.

T ERE MR R A DL S I AR Y
KT TEREAE 8 R B Be i U 3l A SS90 34 5k
e s mEEAER . R R E 5x10°
wm’ DL 5 A2 9 0 RO SR R A
BAR TR Y R A LB AR /N R
O3 HVR G BR A FR 401 e % E A B A A
S A M BR (MBC) R S A W A
A (MBN) . T A B BB 3T H AR 2R 1 458
SRS AW B A AR L e 1 R A it
N S A AR b e PG TR AR T, T B A IR
AT 3E 2 AR AR B ke PR 38 R 4 MBC . MBN
VE R FF i - e 2 AR S 5T A SR 4R AR

T R AR 32 B - B R SRR R ) 1 2
SO AT AR S5 — 35, AN [R] B AR AR B T 1Y
MR YA Y R B 2R T R,
AR TR B AR ) A A R AR —
AR 38 2k AN W 5 38 R A A e D E T
2 R e S B zE s Rk ny i i — 2Dk T 4
SR Wy A R I o AT A TR R P A R
1+ MBC 1 MBN #1717 RAIHF5T, 205 S + 1%
Tl A= A e %ok AN ) = b R R O X A e i R
F) Zf PR ol F B e AU A Y R
i >4 2 T - S A A A ) e 2 Y B A S R S
i R 2R A AR 72 BRI, FEAS [R) B8 AR AR A S R 4
T, FEERUE AN R R AR E RV RIAG A R R Y
mie) 1 AL i 4 AN ] A ) SR IR B 25 0, I fE
YHE AL T AR AT BB 258 s A AR AL TR
AR = X5 e SR P A W R R
A I il R A A, IR R (R
T 40 em) BORE RIME A7 MUK & AR 45 R R BR 1, H
FRT 39 W A Wi O g R B e R
JZ(0~30 em) "8 WA S IR)ZE 30X 7 T A3 E
FHXTE /D AR SCAH 5 R WY, A4 AR AT RE 23 XK 2 12 4%
Tl W i S R PR AR R A R 0

F 7 Ay b DX 35 5 K, 249 o 3 I i i AR )
25% . L5 ) M AR Ay 12 DX 388k e 1 b T P AT S
A TE A AR R R Geh  RAE PR R A A Y
FEM A A KWLk, BT A 255 &
FH B pe it MRSE At e 15 48 i PR R o 1Y) % ) P R

T A B — R A TR B N AR H AT, X
X R 5IR)Z R Y A Wy i AR o R A
7R (A 7 B S A Ak KRR 2 R ) PR 25 A B 5 0 £ AL
FRAE AT G 5 B S AR Bl DX E S [ AR DL R e
BN A ER=¢:4:0]:3) PN NG N SIEEY PN
TAREGAZARNTARCE I AN TAR) 4 Fh LR B g3 248
YERBIFFEXT G, FE A PR3 28 vl o AR PR R 3R
214 (0~10 em) FIRJE (40 ~60 cm) [
Yy i R B, TR0 R G i AR B 3 A
TG 25 5 2 A AL A, 4R T A QR B [
TR M AL, LAY A o S 34 i MO ) e B
AN R A 285 22 G2 1Y) - 38 EAE P 1 52 i B ] 4 42t
FSAKE.

1 R EHRTE

L1 XA

WFFE DAL A 4 B - Tl AR AR R 27 PG 24
M3 (26°56'22.90" N, 118°11'36.10" E) , &b F ik
FPK Y 2R R 7. 5 DX T AL 1% v I B 2 XL
A TR 180 ~220 m, P23 B 20° ~25°, J it
BRI LI B 8, 33 R LI 2T AE i 1 b 2
HEZM A AR E ) 21.4 °C AR
JE 73.2% AEXIREK 2 2155 mm, FEK EEAE P AE
3—9 H.
L2 PR E S

2014 4F 8 H 742 i AL F 5T X PN AR 3 B S Tl
b FERFFE DN 2 kY R AR 4 7 W4T 1 - 2 )
P D s gk i) L 35 RE HEA — B L i
M (evergreen broad-leaved forest, BF) | [ g A T.#k
( Phoebe bournei plantation, PB) | EMTA T7M§( Phyl-
lostachys heterocycla plantation, PH) FlAZ A N T #k
( Cunninghamia lanceolata plantation, CL) {E R85
X4, I BITE 4 Fhbk g3 v e IO B SR IBE AL
DA BT vE I LA 55 8 e &% bR 3 v 43 i A i
4 HAEHL(20 mx20 m) , [ A 8 25 FF s A 4 AROR
A AERAR O, IC B AP 24 FR de GEIAZET 5 cm) |
R S A KA bR L H AR AR TET AR ZY 1 hm® A
R T S B ARG T X R A AR X SR A R ARAK,
LU NAIERY/ e e S 1o N2 s v o i St 4]
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THA(Altingia gracilipes) | 22 55 #% ( Castanopsis farge-
si) %5 WRT EBAE YA B (Machilus grijsii) EAT
(Indocalamus tessellatus ) 55 ; [ fi N\ T AT 1976 4F
TR, T B Ryl Sk i RS R RO R ULAE
YFA LR ( Symplocos sumuntia) V5 A2 ( Eurya
nitida ) 5. BTN THART 1980 4F 3 4k, 7T 5 754
I AR, AR A W DL B S A M A (Jlex
asprella) B4 (llex pubescens) %5 F2 A N T hR &
1979 4F5 ¢ ] W ARBR i F5 38 bR, AR T FE A LA
FHEZEIL ( Maesa japonica) MR ( Ficus hirta) %5 .4
PR AR 322 (0~ 10 em) T8 fb M o
W 1.
L3 hRHEREA R

SRAE L HERE L AT (] 2015 4F 4 H (55F) .8
H(HEZ%) 11 A () M2016 4F 1 H(4%%). B
SRAEVI R AWIELEN K 3 d J5 T, RERIFE 4 Ff
RO RIS FEHIN TN R 3.7 em 1Y 124k
Sy S™ T A5 BE B AR I 12 A 5, B S A
0~10 ¢cm  10~20 ¢m .20~40 cm . 40~60 cm T )2 /Y
I ARE PR BCR E B A RERAIER 0~ 10 em £
HERR 2 HA R VER 40~60 em +HER9 2 4+ 2
R JHE R — E o LR IR B 5, KB/ INVa
He MRS, i A B4, S TR vk
A PR IEA PP AR IR S2 3 % )5, 2 mm 07 99 0o
iR o 2 By Horp 1 M AEAE 4 °C kAR K
M5E H R AR R E S B 5 1 ARKT,
FAEEE JS 3L 0.149 mm i, FH T 4 AT Lok
(TC) &R FH(TN) & (TP) .28 (TK) Fl pH

R1 4B EBR

Table 1 General status of four forest types

{H. BEAN, 7054 FE b P9 472 B 650 1w, I 38 1 43
SHERZFIRZ LI R4 3 4> LR A =
W T H A E SR,
1.4 e Hk

B R P Ao 485 2 SRR A O 2R 4 ( Li-
cor-8100, E[E) [ MR EREF 4TI 2 ; 15
JKFR FIHET 3 (105 °C, 12 h) ;2R FHERJTE05E +
HeZ5 ;3 pH (HH MR EE T (PHS-3B) #E 4700 &
(M, @ V,=1:25); HHEHEPR(TC) A% (TN)
& B Bk A 6 K 73 B A% ( Elemental EL MAX CNS
analyzer , {8 & ) I & ; +3% 4> P >k H H,S0,-HCIO, 1H
I E ; 134 K RSN NaOH 5 fl- KK DG RE 1k
W 5 390 A W A= W 2 ik 0 ( MBC . MBN ) 2k H &
PR ZRAR I E | E R R P A LR S 4
R w5 Bk A WL 53 BT (TOC-VCPH, H A
HE) &S 3 /3BT ( Skalar San++, fif 22 ) I %€ . EL
AR T,

MBC=(C,~Cy) /by

MBN=(Np~Ny) /by
T kg ey 20 B RTE Wik R IR 4 R R
ke =0.45 k= 0.45; C. N 3 i AR BB ZERE S A
BB R T B 5 Cp Ny AR TR ZERE M A LR A
.
1.5 Bt

K H Excel 2007 #1 SPSS 20.0 44X 504 47
Geit AT, R R 2K 7 2290 BT (one-way ANOVA)
K Duncan £ B LV B 1 K 56 A [R] bk 43 28 70+ 1
MBC \MBNF2E 5 (= 0.05) , [ A H = R J7

K MATZEAY Forest type

Parameter BF PB PH CL
SEHIHES Mean tree height (m) 24.51+2.63a 18.71£2.82b 11.20£1.31c 19.53+1.90b
SEH K942 Mean DBH (cm) 45.21+4.92a 20.60+3.61b 9.52+1.51c 25.64+3.12b
A>3 Stand density (plant + hm™2) 1000+30a 1050+35a 3650+148b 1100+38a
+ 34 7K 3 Soil water content (%) 22.96+3.79a 26.08+3.27a 26.89+1.18a 28.72+5.78ab
+ 4257 Soil bulk density(g + em™) 0.71+0.18¢ 1.08+0.15ab 1.03+0.02b 1.19+0.08a
+ 3% pH Soil pH 3.91+0.25a 4.34+0.27b 4.610.16b 4.55+0.31b
A Bk & fit Total organic carbon content (g« kg™") 30.45+2.67a 26.52+1.05ab 28.03+2.34a 22.17+1.82¢
2% & it Total nitrogen content (g - kg™") 1.69+0.11a 1.56+0.09a 1.49+0.12ab 1.37+0.14b
W& Total phosphorus content (mg + g™') 0.25+£0.04a 0.30+0.09a 0.28+0.08a 0.33+0.06a
455 Total kalium content (mg - g™') 10.82+4.15a 9.74+3.36a 13.35+5.76a 11.13+2.88a
AEPHIEYIEE Litter biomass (t + hm™ « a™!) 2.54+0.74a 2.04+0.37a 1.65+0.41ab 0.75+0.14c¢
AT A L Litter C/N ratio 27.56+2.39a 32.69+4.98ab 35.01+5.51ab 56.16+7.68¢

BF. &4 Ra AR Evergreen broad-leaved forest; PB: i) 4§ N T #K Phoebe bournei plantation; CL; AN TR Cunninghamia lanceolata plantation ;
PH. B A TH Phyllostachys heterocycla plantalion.‘f:lﬁj The same below. [ﬁjﬁﬂﬁ]/}\%?i@%ﬁ%jﬁ%ww.%) Different small letters in the

same row mean significant difference at 0.05 level.
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2O MDA SR 2 | 4 J2 ] Z 1 X 13 MBC |
MBN & & 520 . 5% ] Pearson %] 13 MBC ,MBN
Fri 5 PR AR B R DG IR BE IR R AT A DG 4y
Br. 2R Excel 2007 34 5] 18] 2 rh 38 S - (A
+hRifEZE.

2 HER549Hm

2.1 4 FPAR 2R+ A WA R AR AL
M 1 T LUE 4 bRy 2R )2 4 (0 ~
10 em) ) MBC, MBN . 3 & T R 2 1 HE (40 ~ 60
em) , Ut B Bl + )2 0 INUR, 4 Fobk o 280 + 1
MBC MBN i . 7 32 L5 4 Fpobky 2880 4
1 MBC \MBN 30 H 8 — 30 iy A8 fE B, B 4 bk
Ay 22 1 HE MBC MBN ) DL 4% e bR v
HYCR RGN TAR AT TR AN TR, B
SRRE AR R A N TARR AT AN TR E L3
MBC \MBN 3 & FA2 AN Tk, H MBC 43 HI& 42
ANTAHAREY 1.64 .1.39F1 1.38 £5, MBN 43 Hl 22 A
N TAREI1.99 (1.55 F1 1.60 135 5 45 I I AR 25 i i)
BT RAZARN TG, FZ L HEMBCA T R

600

OBF
SPB
@PH
ECL

g

B R
MBC (mgle)
g

g

+ 2 Soil layer (cm)

1 4R Al 2 - HERUE W A W sk (MBC) L
(MBN)

Fig.1 Contents of soil microbial biomass carbon (MBC) and
nitrogen (MBN) in different soil layers under four forest types.
BF: #£EKE AR Evergreen broad-leaved forest; PB: [E## A TAHK Phoebe
bournei plantation; CL: A AR A T.#k Cunninghamia lanceolata planta-
tion; PH. EAT AT AR Phyllostachys heterocycla plantatinn.z: [d] /NG =
R [ — LR AN bR ) 28 57 B3, AN 6] RS P REAQR 6] — 2y
K[ﬁ]j:)%l‘ﬂ%%i%(ko.%) Different lowercase letters meant signi-
ficant difference among different plantations in the same soil layer, and
different capital letters represented significant difference between different
soil layers in the same forest type. | [i] The same below.

15.2% .15.9% F1 39.0% , 1fii MBN 43 5 F % 22.1% .
19.6% 1 49.8%. 4 Fbk 532 BRI JE + 3% 1) MBC |
MBN ¥IANFE7E i & 2 5. HIEMUEY A YR A L
(MBC/MBN) ()78 8y IX [8] 43 31 A e &% [ o Ak
(6.12~7.32) [ N THk(7.35~7.81) . BT AT
M(7.14~7.51) FZARNTAH(8.02~8.87) , b2
AIXF MBC/MBN EA 1 #5200 (% 2).

2.2 4 bRy 2R A A e R A
A HUBR A4 R L ]

HIFE 2 AT LA B T2 AR N TR 2 3
MBN /i TN B He ol 5 3% )2 38 00 18 35 22 540, M )
MRAPZE + 3 ) MBC/TC 1 MBN/TN ¥ 5% )2 +
el 25 = TR IZ 14 R R 2 £ HE MBC/TC
ZSARE TERZE 5 A A T AR MBC/TC
(=R 31l WL 7 ST R SR S CT T =
SRR N TMERAR, H B 58T HoAl 3 Fhbkor. %
JZ T HERY) MBN/TN (B DL H S [ bR s, kO &
PR AR N TARFIAZ A TR 5 4 FlobRsy 1]
Z SR E  RE TR MBN/TN {5 D) 2 i Ak
e, FLR O ) A N AR B AT N TR AN T
RSN TR AR T LAt 3 Fbksy i & 2 i) it
R TE N TARRI BT = 22 7 A B3
2.3 4 PbR AT 2R R W A W e e U 2R Y
4k

4 Ff bk o B 3R R MR R 1 B MBC 2 B A

(=2l
1

OBF
NPB
ZPH
HCL

PR 2Rk
MBC/TC

© = N W A L VNN WOV O = N W A W
— T T T T T T T T T T

MEMEVRR/ 2R
MBN/IN

+ 2 Soil layer (cm)

2 4 FObk IR RAUAR [ 12 R Y AR Y R R
A PRI H Y LA

Fig.2 Ratio of soil microbial biomass carbon ( MBC) and
nitrogen (MBN) to total organic carbon and total nitrogen of
different soil layers under four forest types.
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- kg™, I A N TOBK 43 ) J2 535,16 A 348.73

mg

mg - kg™', AT AT AR & 539.21 F1 370. 83
mg - kg™ B2 AR N T K4 5 & 379.56 F1 272. 84
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HE MBC F= R R R TAZARN TR, 25 bR ST IR
JZ ) MBC 2= 22 Sl /N TR = H .50
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S B R ZE AR R BR T AR N TARIR)Z £
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B SRR« rpde 1R il e AR AR (B 3) . 52
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KT AR 228 BAE X 4 MBN 1)

100 BF

80
60
40 -
201
0 1 1 1 )
80
60
o= 4or
&
£ 20}
Z
S o
g 80
g 60
40 -
201
0
80
CL
60
40 -
201
0 1 1 1 )
- - A %
Sping Summer Autumn Winter

Fig.3 Seasonal dynamics of soil microbial biomass carbon and nitrogen under four forest types.
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T2 TEREWEWEDR(MBC) & (MBN)EELLENAEST
Table 2 ANOVA of soil microbial biomass carbon (MBC) and nitrogen (MBN) as well as MBC/MBN
e MBC MBN MBC/MBN
Factor A H B df F P A df F P A B df F P
Z= 45 Season (S) 3 26.39 <0.001 3 53.21 <0.001 3 1.13 0.284
MATZHA Forest type (F) 3 5.24 <0.001 3 1.19 0.029 3 3.68 0.009
12 Soil layer (Y) 1 43.27 <0.001 1 85.24 <0.001 1 0.13 0.649
7 xMRGP A SxF 9 1.02 0.451 9 3.34 0.018 9 1.37 0.067
ZAix 2 SxL, 3 3.69 0.024 3 3.88 0.014 3 0.45 0.752
PRI 12 FxY 3 2.96 0.041 3 1.95 0.108 3 0.91 0.085
ZA xR 2T x £ 2 SXFXY 9 0.27 0.980 9 0.74 0.682 9 2.25 0.071

K3 4TS EB HIEMAEYWEYER(MBC) (& (MBN) 5 HIEEYERPEXRE

Table 3 Correlated coefficients between soil microbial biomass carbon (MBC) and nitrogen ( MBN) with soil physicochemi-

cal properties

oy izt MBC MBN  hRHEEE b REAE pH ALK e X gl
Forest Index Soil FK#E  Soil bulk Total C Total N Total P Total K
type temperature Soil water  density
content
BF MBC 1 0.672**  0.650" * 0.222  -0.631"" 0.170 0.531" 0.751"* 0.322 0.212
MBN 0.672* " 1 0.211 0.273  -0.602"* -0.051 0.811"" 0.633" " 0.214 0.061
PB MBC 1 0.731** 0.552~ 0.271 -0.441 0.112 0.762** 0.522* 0.061 0.324
MBN 0.731" " 1 0.641" " 0.342 -0.562" 0.162 0.813** 0.731" " 0.122 0.174
PH MBC 1 0.753** 0.484~ 0.244  -0.742* " 0.233 0.882"* 0.892" " 0.341 0.252
MBN 0.753* " 1 0.542" 0.193  -0.772** 0.314 0.691" " 0.822"* 0.281 0.331
CL MBC 1 0.582" 0.691" " 0.142  -0.541" 0.242 0.490 " 0.584" 0.481*  -0.080
MBN 0.582" 1 0.522" 0.312  -0.511 = 0.290 0.511" 0.620" * 0.293 0.112

#* P<0.05; #* * P<0.01.

AR IR E K (R 2).
2.4 HHERMAEY A ERAS A
X} 4 PR - HE %) MBC MBN & i 5 - 4
HFRAEYE AT Pearson AHCAMHT (£ 3) , 45 R BR,
I8 T 4R E AR MBN 5 FEGR A E L RAR
AN, Higy 3 Fibksr 2681+ 18 MBC \MBN 5
IR 5 A A OG5 45 MR 2R AL 4 MBC
MBN ¥ 5 + e L & 2 e R &2 R D E B
KM HHEAR R B E U O 4 B bR
MBC MBN 5 355K & | 3 pH (A H3E26 2
B TC 3 A R

3 i

3.1 AN[EMRAR S A HER A W A e B RURRAE
MR 75 0 00 2B R B /NS A A B BRbR
A A IR P 32 BN [ ZR AR T | 4 1l
I FH 7 2RO A3 235 460 1) 8 25 52 . DR b, Ak = A4 )
SRR, YA YR S e R
AWFFTH 4 PR 42550 + HEF- 45 MBC  MBN A9 748
G S> BITE 195.02 ~ 450.06 mg - kg™ Fl 21.32 ~
64.82 mg - kg™, WA T AH [A] AT Al 25 4280 e

A 22 5 D DR AT g 2 A B 2 BRI A A AR A AN ) o
(). A ABFFE h 3R)2 580 MBC \MBN 8 2% i
bR i, YRR B A R [ AR A TR, A2 AR TR i
FART oA 3 PR 5 TR 2 45 4 Rk o Z 811
MBC MBN ¢ g % 2 % £ W] 3% )2 1- 1% MBC  MBN
2RI ) 5 M B T AR 43 2 R R 2 -
MBC MBN HSZIR AN i 2545 MR 3 36 )2 118 1 MBC |
MBN 3% T2 £ 5 X 5 80 A8 58 45 SR M
Fp2e22 TR IZ S HUSYR R 5 RE Y T
A3 A B DI, A A i v TR 2
THERZEEREMAEY A ERE, RET R
B R W A Y R U R Z U B 1 R 2
B E Y R AR 5 BB IR R 4 A
XFFAZARN TR, R PR (26 R A T A ) L
A B W R TR YR RS R (C/N B T
B oy, K m s R E Y R B3 % T8
(%57 , T T 2 e A 8 23 - 98 A0 4 0 %) i A T
PR TEF AR (2 AR P 5 8o > B 5 41
it , 1R A MR N B 22 Y B AT MR AE R A it A
R R BRES AN MR E TS, RS
MBC MBN {5 B A 0 AR 78 2 W, Ao b
YRR 2%, Ol B A PR JE T Ry T A A
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T A U A R R A R Y R A S B AT
TR BRI ol 2L B o T 2 N bR Ay B — | TRt
4 [ K € MBC  MBN W% 25 T 1 Al 5 BAT A
TAk.

i H 4% MBC . MBN 4351 5 £ 48 TC F1 TN 7%
H1 1.0% ~5.0% 1 2.0% ~7.0% " ABF5E 4 4 F
MRAFZET - B MBC  MBN 43 %1 5 TC #1 TN 9 L
{50 B 23 2 1.2% ~4.1% 1 2.8% ~6.8% . H L R
A A N AR AT N T AR 3 MBC \MBN 4331l /5
135 TC Jo TN & &0 L3 FE R (B2 AR AT
) X RTARFFE S5 He A — 5 UL AR
(FARNTAH) 14 C N 1 BERE 15 4 Fr kb £+
SR AR W o e R RE D 34 55 T R I RORN B AT
AR HAN R ZE £ HE MBC MBN 43 %] 5 TC A1 TN #Y
H i b e 2 g U W 2 X 1 SR W Ak
Yyt BFRE N 55 T IR 2 1 X T RE S MR AR R
FERZ 1P KA e

FHICHIFFEFA | 39 b 40 B R LB 19 C/N B 4%
FIAE 3~5 Fl 4~ 15 305 [l Y. B A 1R BB 0638 N 45 22
() 3EFREE | 4 rh MBC/MBN Bk, B L ] st i
fen TR, A S T R AR W A e I R GRS (R T
DAPAREI Y 20 5 40 B L 3 P A Lo A TR A T LA
VL HHERRBIR T AT g AR A T AR
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