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Effects of simulated nitrogen deposition on microbial community and greenhouse

gases emission of Pinus massoniana soil
ZHANG Xue, MEI Li, SONG Lihao, LIU Licheng, ZHAO Zeyao

College of Horticulture and Forestry Sciences/Hubei Engineering Technology Research Center for Forestry Information, Huazhong Agricultural University,

Wuhan 430070, China

Abstract: To understand the driving mechanism of nitrogen deposition on greenhouse gases-emission from forest soil, we
studied soil physical and chemical properties, microbial community structure and greenhouse gas-emission of potted soil of
two-years old Pinus massoniana, fertilized with nitrogen. The results showed that simulated nitrogen deposition treatment
significantly increased soil available nitrogen and seedling root nitrogen level. Soil microbial carbon (SMBC) decreased by
78% compared with that of the control. In contrast, soil microbial nitrogen (SMBN) increased by 2.6 times from that of
control. Simulated nitrogen deposition treatment significantly reduced the level of soil total microbials. Nitrogen application
had a significant effect on the soil emission rates of N,O and CO,: the N,O emission rate increased with higher level of
nitrogen application, the CO, emission rate also increased in the short term but decreased at the later stage due to the
significant decrease of soil microbials. Correlation analysis showed that soil pH, temperature, moisture, available nitrogen,

SMBN and SMBC were all ralated to CO, and N,O emission rates. Step-wise regression analysis showed that the amount of
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nitrate N was the dominant factor affecting soil CO, and N,O flux. Larger amount of root in the soil from the three-plant pots
was beneficial to absorb and reduce the excessive nitrogen in soil and decrease N, O emission. In conclusion, our study
illustrated the effects of nitrogen deposition or excessive N fertilization on soil nitrogen content, soil pH, root biomass and soil
microbial community structure and other variables, which directly or indirectly affect the emission rate of soil greenhouse gas.
Soil nitrate accumlation caused by N deposition or N fertilization or N fertilization is conductive to accelerating soil greenhouse

gases (CO, and N,0) emission.

Key Words: Pinus massoniana ;nitrogen; soil respiration; microbial community structure; greenhouse gases

PRI (Soil respiration ) BRI S SR A R R BN SR N A R I Sh R s
Xt R A LS SARAE A= AR R ) S + IR AR (AR H fURR, G S ERAERE R s
2578 RAB IR S5 A 52 o - 3P SR 3 SRR T AR B 2R 2SR G AR DT 5 5 e AR
AR S ) PR ZR R IR SIAIL RS S50 42 3RS 5 T A BRARBIRAE 21 LD K BRAR A BT T RE HAT B2 3L

RAE(N) TR i FF U 10 2865 it 3 SOMK M - S R i3 ™ e TS 50 R, ARbk - A % |
IR = RO 4G A i AL R AR A G R IR DI TSR, B U xR I A AR,
TSR 52 Z2 b PR R JAHE , 32 3 b A5 AR B S 2 e ) SR I R — B 45 28, Xy S AT i 2t o] et AR 3
it B 5 T 48 CO, R REi "), A 384 it ZRUIE TR A 1 AP L K o - P o 3 o A 1Y
B TR B 8t U X 28 SRR 1 52 o B FLBR LA 5 10— 25 I 9T

R ZR P ANAS g A S P2 17 T B2 2H B, PR AR 3 T LA g ke 28 - S8 ROPR B8 7T 5 i RRbR - S5 10 2B W 2
TR IR R 3 - HER E SAR (CO, N,O) BRI E ZEE R AFST R, P 5 AR A ) e R
IEARSE " AR - e RIE INA E L  AR ZR A e IR K 28 Ay e A A e b 728 A T 4 ) 4
U AR PR -S54 T 5% 53 M AR MR T Ak 25 | 3 T 52 )+ SR 35 SR RS . IR I R AR R A P 1Y
BTG 2 AR A ST SRR AR AR R IR bk 2 S S U A IR R
Volder 55" BIF9E & B0, A 52 0 T R AT 2 3 a0 AR 2 0 = 48 59 4 A B K 4 1A W AT R oK B A1+ 398 S5 4R 3R
(P R 3 TR 2 L2 BB A AR R I 2 AR, 76 A BR A DR S it AR 75 5% R AR R A i
KRS 0 25 5 B HESR 43 U 0 A 3R B X0 it S £ i 7, Lk R sk ol o 7 A i 55 mie) - S I % il 2 <A
R A R e — PSR

L AN ( Pinus massoniana) BA AR 5 NP SRR , S TR [ P i EE LY 3 MRS b 2 — , 1 X daf A
ASIREE A BRI S A5 7 T AR R B SRR . AHIEGE LA S A 1 S X G2 3 4o i 260 ME F0AS [m) oo i 2 B Ak
BBEFRAEA R AR Z A Wi 25 B0 - 38 RN 5 R A - R 1 Jon DA W e T 235 0 B & U R T 52
Wel, 5 7 B B R it RV X il 28 SR B SR S HILEE, 012 S AN N T AR IR 2B PR AR A

1 #MR57FE

1.1 kS5 AbEE

2016 4F 10 A 4 2 454 DRI B FIZSZR 1 7000 1 BRFI 3 MRBEAR A 5 L 4B AL, AR 35 58 B2 A Vb g A1 e
A EIR A 111 AR A LR pH {H 6.8520.11, 4% 2.39+0.09 g/kg 4 0.56+0.01 g/kg 447 6.
43+0.26 ¢/kg A LT 64.32+4.33 g/kg, A T BFFEA AR 5 AR ) f XoF 4= SE B AR Jo R0 - B8 W 12 1149 532 i), A 5
3553 FRAR AN 3 BRI G AR, 340 BT AN AL AR AL , 2 4 S Ab B A AR BE . F 2017 4F 4—6 H 43 3 Wit A
FHE(JRZ) VAW, i A 180 mg N/ 7% (%5 [a] T4k 10 g N/m?) 3 A AR AL 3 P2 [FAEAFR A K L6 A 22 Hix
J& — U L A AL BRI AR s T] B A0 B 30 7, 23t 120 4
1.2 FEYA R 5 T

2017 4% 6 H 18 H P4 R R YL it | B R AT — UAE D HURE | B N A BRI 4 2 5000 7 K
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30 K543 3 A BERAE Y FE A B AL IR 3 AN EAE S A 2R BN PR AR A BN UL AR R
FERRIAR 25 AT ORAE . AEARIUT I R R BT Y T IR R PR IR S, 1 2 mm 380, 5 4% T2 BT
HCE T 4CURFEORAF, T 1 A NI E 13 pH AR SRS HAL R br . K BCIml AR AR Ve i e 4R 25
3 i AR RN IR 65 CHAR Pt T R IE S FriE RS T8 . TS Y ¢ 0.5 mm (40 H) i
JEHEATORAE T IEAR 25 AR S PEROK A G ) (TNC) FI2 A & .

1358 pH (I R AIK IR - AL 5 TIBES R SIS RS AN ) 7 A G T 2  F ) 2 R
K L e BN 8 ; 135554 9 &% ( Soil microbial biomass carbon, SMBC) |+ 35644 ¥ A ( Soil microbial

RSN 7 R 1% ( Phospholopid Fatty Acid, PLFA) #E4743#7,
1.3 - HE0T I 5 R Y N

13 CO, A N, O Bl 8 iy R S48 - R R G LTI . B HEENLZ%E 5 AN EE R T
WS . WK RE LA (PVC) BB (B 1142 275 mm, 5 200 mm, K42 180 mm) , 555 FF 45 AT 1
JilF A3 5 em, J5 Bl 49 S R SE s RIS, 2017 4£ 6 A 18 H—2017 47 F 11 HWJE 4 2 KH 1
W, F 201747 H 11 H—2017 47 A 18 HAMEI%AE 3 KEL 1 ¥, T 2017 47 H 18 H—2017 48 H 18 H
) 4E 15 KREC1 IR,

BBV T 8:00—9:00 am #EE PVC &, 4351 % B 25 21855 3% 9 /N J5 U, 4 ok A3 A BB AILER 3
A B SRS A B HUHT P12 56 2 37 JH S @51 ( Agilent 7890A) %€ CO, \N,0 BYHEEE, If:
THA A7 TR R N Y CO, (N, O PR 2

14 CO, \N,O BHCH AR

F=pXV/MxAc/Atx273/Txa
K. F 2 CO, N,O MREGH A IE(E A B, (B AR, p AR R GL T SR 2 B, CO, (N, O Y% 4%
B4 1.978 kg/m® 1.98 kg/m*, V JEREEFR A (m® ), m A REEFAIIB L HET 5 (g) , Ac/Ar R4 RE B 1] P Y
MR BE AL A BTN E] 2 by T S RAE R 0 46T - TR QIR S 5 o 43510 N, O #5551 N(28/44) (CO, ¥
FH] C(12/44) WA TN, 0 FFELTR L) 1000, f5 3 5472 ne kg™ h™', CO, HAZAF BN & pe kg™ b7’
1.4 HAEAE S50

N FH SPSS19.0 BT AR R T 225307, M 25 0 T SRR Il 10 PR 25 ) il A Turkey K30 HEFT A
[Fi] kb 35 R] 4 22 T LA, T Pearson B2 SRR CO, N,O 55 45200 PR 7347 HH SE PR 438 , R R 3 A 19 4347
B S ) = 9 2= AR ) R BRI 7 B Origin 9.0 221

2 HREHH

2.1 fHMRAEYRAA S =

AEFE 30 K, BAMRFIAE Y B AR b b R85 A W 35/ 3 BRAME A B AE R, RHEIEALFE T
BRI AR R A S B KT 3 MRFIAE it UK BT SRR AR &)y 1 25 5 40 AE Wy e TG S R e (H 2
FEA T 3 MRFPAT D L3RR it (R 1), JCIR R BARRIA & 3 AR , 3 U0 1 o 28 m TAR 25 nhi A&
(K1),
2.2 3 pH {HFGERA

TCAE AN BRI , AR 1 1 3 A B AR AUIEAL B 7 K, Sk A AE 18 pH (B 10 PRI
(p<0.05) ,3 BRFIAE V-3 +HE pH (H A FrBEAL, (A 25 3R 5.3 (p>0.05) ; i AL H )5 | Bl 2 i ] ) 28 K &8
30 K, A4 pH (22 5 A 3, BARRAPAR Y TR S i s T 3 bR i UIE i N T EAAR RN 3 Bk
Pt () + HERS S Ao, i H S R A B R 35 (3R 2) s B AR A R E K % 30 K, HHEREAA
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FART BRI AR 2 s AR B 30 KT, SRR 3 B0 IR I) BRRR R 3 AR It I =2 ) Ak R 2 e S S
F(RK2),

®1 FELAEDERYEHENEMRSENHIE(HELARMER) (n=3)

Table 1 Effects of nitrogen fertilization on biomass and nitrogen content of Pinus massoniana seedlings( mean+SE) (n=3)

Kb H Wi Biomass/ (g/pot) A& N content/ %

Treatments M Leaf 2% Stem R Root " Leaf 2% Stem 2 Root
SCK 17.68+0.38 ¢ 11.38+0.76 ¢ 5.05+0.17 b 11.33+1.03 a 4.41£0.32 ¢ 7.92£0.75 b
SF 20.15+0.39 ¢ 13.21% 0.26 be 5.60£0.64 b 12.48+0.37 a 5.78+0.09 b 9.78+0.39 a
TCK 29.27+0.98 a 17.84% 0.44 a 7.11£0.61 a 8.64+0.51 b 4.55+0.05 ¢ 6.42+0.09 ¢
TF 25.28+1.14 b 14.50+0.08 b 7.37£0.32 a 11.64£0.18 a 6.89+0.05 a 10.61£0.20 a

. FHRMRIFRRTE P=0.05( Turkey 36 ) /K- J0 0 225 ; SCK, HUpRXT IR SF, BRARAMENE ; TCK, 3 4% BE; T, 3 Bt e

®2 DEM4YELEpH BERENERESE(WHEMER) (n=3)

Table 2 Soil pH values and available nitrogen contents of Pinus massoniana seedlings ( mean+SE) (n=3)

J- BB 4b#8 7 d 7 days after treatment 4b 3 30 d 30 days after treatment

Soil properties SCK SF TCK TF SCK SF TCK TF

pH { pH values 6.68+0.08a 6.29+0.06b  6.36+0.10b  6.16+0.05b  6.69+0.19a 6.68+0.04a 6.79+0.03a  6.53+0.08a
AR NO3-N/(mg/kg) 6.60+0.51c 126.42+2.17a  3.38+0.28d 100.15+1.99b  3.19+0.41d 41.90+5.39b  2.71+0.33d 39.10+0.53b
BRR NH;-N/(mg/kg) 3.64+0.32a  2.26+0.16b  1.94+0.17b  2.68+0.29h  3.07+0.13 a 2.65+0.25 ab 2.17+0.35 b 2.25+0.01 b
SR

10.23+0.83d 128.68+2.24 5.32+0.19¢ 102.82+2.09b  6.26+0.46 e 44.55+5.58 ¢ 4.88+0.65 e 41.36+0.47c
Available N/ ( mg/kg) * + a +0.19e +2.09 + e + c + e 4 ¢

HRA =TS H A

35 _a_ [ZZS‘CK 30 2 a
B 3 L %;EK £ 3
% » [N . BB a FIEE SN &
=7 £3 RN R
g N g A\ %
2 TER % S Al
ey /§ % %élS-i’Q NS
2o ONK 7 - 7\ N B
RN 2 ERy7 N
é \ b g \ d\
RN g z st N
s S /\ /ﬁ 3 / @\

0 4 o LEAN \

7 30 7 30

Kb PRI} ] Days after treatment

E1 HEMDERSETEREYVER MEMERERNF N
Fig.1 Effects of N fertilization on soil microbial biomass carbon ( SMBC) and soil microbial biomass nitrogen ( SMBN ) contents of Pinus
massoniana seedlings

SCK, FrLARXT R ; SF, BURRHENE ; TCK, 3 BRXT R s TF,3 BRIGIE, FHEAH R ZERTE P=0.05( Turkey #50) KV T EHZER n=3
2.3 HAERUEYIER UEY A S M E YRR S5
B EARRFPAE AL PE 7 KBS SMBC 5 X AR 135 22 540 i /B35 & B AIK T SMBC & & (K1 1A) . 7EJit

RANCALEE 7 KA 30 KA, JCIE & HRRIA 2 3 MEFIE , AT J5 SMBN & &35 S 3, Ab A )i | e e 5
X HBAL PR A SMBC 1 SMBN & 24 5 #0k (K 1B) .
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£3 HEREXNDERYE TEHENEFENNZN( FHEAREIR) (n=3)

Table 3 Effects of N fertilization on soil microbial community structure of Pinus massoniana seedlings( mean+SE) (n=3)

W2 IR

o2 BT

DREA TR T IS B AR B =R ]
Kb 3R Gram Gram . . .
. R Anaerobe Actinomycetes/ AM Fungi/ Fungi/ Eukaryote/
Treatments Positive/ Negative/
(nmol/g) (nmol/g) (nmol/g) (nmol/g) (nmol/g)
(nmol/g) (nmol/g)
Qb7 d 7 days after treatment
SCK 5.384+0.152 ab ~ 6.524+0.162 b 0.260+0.024 a 2.439+0.110b 0.595+0.027a 1.162+0.074b 0.869+0.028ab
SF 4.492+0.203 b 5.685+0.201 b 0.225+0.018 a 2.204+0.159 b 0.494+0.013a 1.075+0.289b 0.766+0.064b
TCK 6.288+0.332 a 8.053+0.539 a 0.241+0.016 a 3.107+0.206a 0.660+0.082a 2.100+0.488a 0.927+0.067a
TF 4.945+0.577 b 5.425+0.578 b 0.153+0.020 b 2.298+0.243b 0.547+0.075a 0.902+0.095b 0.797+0.010ab
AbFE 30 d 30 days after treatment
SCK 2.937+0.491 b 4.346+0.322 b 0.106+0.019be 1.699+0.202b 0.379+0.053b 1.152+0.326a 0.883+0.096a
SF 1.955+0.505 b 3.447+0.895 be  0.117+0.015b 1.273+0.332bc 0.275+0.079b 0.592+0.138¢ 0.994+0.242a
TCK 4.985+0.198 a 6.035+0.312 a 0.192+0.023a 2.401+0.081a 0.612+0.048a 0.916+0.011b 1.244+0.201a
TF 2.364+0.315 b 2.681+0.223 ¢ 0.108+0.005¢ 1.100£0.094¢ 0.206+0.020b 0.339+0.017¢ 0.806+0.051a

T RNEALIE 7 KI5, SARAN 3 ARFIAF Y T S YIRS A T Bt 3 Horh 3 BRopio s == [CRHPE T | 522
PGP DA DR AU R TR | BB 5t S S RO T LR A B2 3 AR ) AR TR AR BL P 22 AN 3, FEtE Al
LB 30 K, Bk 3 AR A PRV S AR B AR AR, PSS 3 AR Y - 22 (G P
PEG 22 RBAME R RS I AR TR AR LT | LT | AR 5 B 3 0 S RRAR (3R 3) o 3 kAR Yy 12 1
AP P KT PR AR 1 eI AR AR FE 30 K5, 424 IR PR B 24 FOBAPE B DR AECRR ik B AR P
R B A R A
2.4 13 CO, N,0 BEHGHER

TCiS & AR 2 3 #RFP R, AR 1 K5 (6 H 23 H) £

HE CO, Bt B, B 80N b B 1 38 CO, e i §§ ;z oK

R ER T ARG, (FBEAL B M ROHERS I3 B 2 o)

(5 CO, B R SR IR2E B B, 87 K% 11 1{?%; o3l 4

K(6 A 29—TH 3 H), RUXI AL LR CO, R 3 (())6-16 06-26  07-06 07-16 07-26 08-05 08-15

SEEHEE T 3 bk, MALHL3 FUR (7 7 14 B) WIS T

) 135 CO, BB AR T X (18 2A) . FE AL P, & éfé%‘ﬁ 05 -

FHINT 1B 3 PRI N0 REBCE R SRR B zj A

B N,O OB 030 LI B R ok ik S5 | dotesadBooens — |
Z 06-16 06-26 07-06 07-16 07-26 08-05 08-15

I, N, O Bl G T B (8] 2B) . TEIR 2 B AR IL J2 3
PRFIR , it NE A ER 43 CO, AT N, O T UG /L HH B 1 15F i)
— B P IR B KIS — K O W i A 5 A e A Ak B 2 HEEAEXT+1E CO, % N,O0 BAERHHM (n=3)
/E\: C Oz*éﬁi JE %/EZ fjj ﬁ%*ﬁ[ , Eﬂ'% {E Eﬁ JZ {ﬁ?l‘%ﬁ@ﬁ Fig.2 Effects of nitrogen fertilization on soil CO, and N, O
POFEDE ARG AR BT, EEARAT 3 BREAL AL R N,O
PO AEDEK G 1 R H B, 17 S 0 5 BRI A it S Ak
PN, O BRI BE K i A B 8 76 W I N 35 B sl (81 2B)
2.5 13 CO, N,O BRI E 2 m R 2

FHOC TR W], 1238 CO, BG5S N, O BEH RAHOC , 158 CO, Bl #65Z SMBC |, + 3R FE  pH {E
A A S RN A R E R T3 N, O Bl iR 2520 [N 144 SMBC SMBN | -+ 38R A S A S A
i, B COBE RS + R ISR S B B E MM (p<0.01) , 5 1% SMBC fl pH {24 B %
IEAHF (p<0.01) , 1458 N,O BB HGE %65 SMBN | 4 387 B A A 45 /8 35 1IE A O, 55 13 SMBC  #8 A &%

BURERT ] Sampling date

flux(n=3)
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pH A B EFAHIE(F 4) . SMBC 15 38 B 2 FAHSC ; 1 SMBN 5 £33 pH A 2 & fAHC, 5 SMBN | +-1%
M AR S R B EEAG, MAAYEZ/ D AR E RN SMBN K+ 388 B i BT SRS
A BER (R 4), BERIEATRY, RS R & A CO,(R*=0.334) fil N,O0 (R*=0.924)
) SR R

F4 TECO,MN,ORBRMEXRSTERZRFHMAEXR

Table 4 Correlation of soil CO,, N,O fluxes and soil environmental factors

CO, % filk Uk ; ; .
I8 e AR mm wm g N
Factors oN - — Temperature Moisture  pH value NO3-N NH;-N

o WUEBR NO
oY
BER T i

CO, flux SMBC SMBN biomass N, O flux
CO, BEHH 1,000
CO, flux ’
TR Wy e sk
SMBC 0.565 1.000
AR .
-0.42! -0.838 " 1.

SMBN 0.428 0.838 000
ST ‘_ *

i -0.547"  -0.533" 0.708 ** 1.000
Temperature

-
if%ﬁkﬁ; 0.011 0.595" -0.696"*  0.011 1.000
Moisture
pH fH . .

0.550" 0.639 -0.819 -0.985 0.160 1.000

pH values

- -0.578" -0.997**  0.871°*  0.597* -0.581" -0.699"" 1.000
NO3-N

N -0.235 0.211 -0.532" 0.084 0.884**  0.059 -0.216 1.000
NHj-N

N=N
*EEE%EA 0.206 -0.138 0.576 " 0.116 -0.758*" -0.232 0.166 -0.957"* 1.000
Root biomass
N, O B A _ _ _
N.O flux -0.429 -0.950""  0.913**  0.668"" -0.582" -0.767""  0.965"* -0.278 0.268 1.000
2

# FE 0.05 K- (CRUI ) ARG, * « 7E 0.01 /K- OB B E M5, n=24

3 e

3.1 EAAEXS SMBC SMBN Az iz Myt v 235 46 i 5 i

SMBC J2 3Rk ZAG A IR A8 1 SCEE PR 7, L5 4 1 28 Ak 2 T 39 N0 ) | = 30 s M DA e - B R
JEV G R I AR ARBIF ST B DT S AR T SMBC & i, U i R IR T A
Be, FEEHE C/N HREAR, MR A C/N 7 R T 48 LA 1 F5 ff B 5, 98 107 52 30 4 38 AL 10 328 3457 DL
AR A S W T 2 Bt A MBI T s 55 , th mT RS2 S8 SMBC & R FRAIRAY IR 22— SMBN Y
AR AR e R AR AR (0 SRR R 1 AR S R i AU T A S R M SMBN F i, HEER
RN T R E Y EIE AT R, B YIS AR SR R RT BB R SMBN A R

Jiti A BRREARR T - 0 W T V5 25 0 R i, RIS T B A B A 1 B A T, RO X A
(Pinus tabulaeformis ) MRICIFTE 45 S0 F B | 5 i 0Ab BT 4 320 A1 1EV% S5 I AL L s i R B R F LB, it 4
SHECAMRA B Y R NI 13.3%,3 BROPIE LSRR RIS RSN B3, FIE T 29.5%, iX 5 Ramirez %517
XL 2P 28 A AEZS R G b 1 R HERUTREAE - i A Wi T % 35% RO oT 45 R AR — 3k, 38 1 19 it 5008 v e
S HERRAL M T R B e S (E R Ao ) 2 5 o R ) 2 R PR AR5 it IR Y
RUR S HEAE 41.36—126.68 mg/kg, # I HEY) IE 7 755K (10—20 mg/kg) , #— 20 KB & AUIE 2 T80+ 1
A R, BEASE SO R A TR R £ HE ( Castanopsis hystrix Miq.) A T 4hAK +HER2 0 (O BF98 & 3R, /DT
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W 35 A W T RO R ZE ML 1 pH (A A REA, IR 88 pH (Ed RS 40 A K Y X 5 A
FH 3% pH {5 118 SMBC 5 5 AHC M 45 AR — B0 (R 4) 3850 2 1 w028 Bl A 2 o s R 8 ) I 8%
SR AR Wy = AR R, — e i AL B R, - A W ke B IR A R P i T R AR Uk SRR
VIHETE S5 AR 2 L & 5 24200, T BELR A 75 1 R U in &2 L S RS o) 38 pH i, +3E C/N | 886
A= i I FH AR A R 5 T 4
3.2 RN R = SRR R

BRI st [] P B v T 1398 CO, MBSHIGHE %, T Jim 1358 CO, B % BEAH HL A B AR R Al O (. 3% 25
S, XATHERE A EREAL G 1 C/N BRAE, I T 3% O, AR RE R ) AR & T R A S
PR T IR T, R W A i Sh AR T R IS, AT A S S ) P S B AR S A SR Y £ A H
T 02 1A P 2 it 5 T 0 9 7 9T 0 35 6 2 9 2 120 A M AR 9 UE I, 300 A i R I 0k 0 T ol A 4 1
I, AT RRAR CO, BRI R | Liang 2577 X4 H A28 RGBTSR 00, i AL REAS 3 i LI TPAR R A
FEWEIY , R0 o R bR S R, RAE MR 2R I PR s R T B R CO, IR IGH R AT — o BT ik,
RGBS | T o f i M A B %) - 3B A VR AR () 0 3 T B, 3R R SR P ) 2 B DTS 5
TSR PFI ) DTk A

it EUIE R T L NLO BEUE R, X 5 Jassal 25PN % AR AR L3 EUIE IS BT SR 45—, AT
FEHE R IR A A S i W B A AR T 1 SMBC &t 380 T % SMBN & i, HIERUE
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