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Impacts of Straw Biochar on Emission of Greenhouse Gas in Maize Field

Qu Zhongyi' Gao Lihua' Li Changjian® Zhang Na'
(1. College of Water Conservancy and Civil Engineering, Inner Mongolia Agricultural University, Huhhot 010018, China
2. College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; A field experiment was conducted by using the static chamber-gas chromatography method to
analyze the emission behavior of greenhouse gas (CO,, CH, and N,0) , and estimate the global warming
potentials (GWP) of CH, and N,O and the greenhouse gas intensity ( GHGI) through different straw
biochar application treatments in a maize field, including none biochar application ( CO), biochar
application rate of 15 t/hm”*(C15), 30 t/hm’ ( C30) and 45 t/hm’ ( C45). Results showed that biochar
application can significantly decrease the seasonal emissions of CO, and N,0. The emissions of CO, and
N,O were decreased with the increase of biochar application rate, and the maximum decreases of CO, and
N, O emission were 24. 6% (C15) and 110.35% (C45), respectively, compared with those of CO. The
seasonal CH, emission followed a decreasing order of C15, C30, CO and C45, in which the maximum
decrease of CH, emission for C15 was 259. 62% compared with that of CO. Biochar application can also
decrease the comprehensive temperature increasing potentials (GWP) and the emission intensity (GHGI)
of CH, and N,0. The GWP of C15, C30 and C45 were reduced by 88.2% , 123.2% and 109.9% ,
respectively, and the GHGI were reduced by 88.86% , 121.60% and 100.03% , respectively,
compared with those of CO. In addition, biochar application was able to increase maize yield. Compared
with that of CO, the maize yield increases were 6.28% , 7.27% and 1.69% for C15, C30 and C45,
respectively. The experiment demonstrated that C30 reached the most decrease of GWP and GHGI and
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increase of maize yield. Therefore, biochar application with a rate of 30 t/hm” can achieve the purposes

of yield increase, carbon fixation and emission reduction under the current maize filed management

measures.

Key words: maize; straw biochar; greenhouse gas; comprehensive temperature increasing potentials
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Bh B ALK 2 B0, AR IE 7R R 2k
DA 9% Sy SR BRRAE 978 Ak , T A HE B B9 1R 38 0K
FMET AR A EERE" . KA o,
CH, 1 N, 0 25 AL 3 AU, XL 28 3007 9 52
TRIE 80% o A T - 492 3 2 A 14 o B
WD R, KPR 5% ~20% K CO, |
15% ~30% 1j CH, .80% ~90% ) N,O0 ¥ iE T +
S SIAR R, B W A b S ek B R BRI
SRR 7 e 3 e P 2R W AR T
SRR B SR HE A SRRz —

R IR AR MR B S | SR ) 5 R 2 A Wy R A
AR B TG R A T 48 IR A AR T TR PR R RE )
P, B P AMIFSE IR, b e I A g e k] 3
CO, .CH, I N,O MyH{EicA B, oo™ &
PUAERG R ST, it FF2E 9 5 T #0460 BB N, 0
Het | B 3% 66% , I HL 40 v/hm’ it ¢ 42k b
SR B4, $5 42 3000 B I ; SHENBAGAVALLI 45
TR W % i A IR AR B B, o cO, AN
N,O FYRCR e 5 KARHU 2511015 78 i A 9 7%
BN CH, -4 BB R, 3 18 1% 96% , fH & X}
CO, FI N,O [KSEIRIAN 5235 5 A W 5 X 4 L 28 A< Ak
HERRC B 5% me i PR A W a4
BT A A A R T . TR
X A W e RTS8 T S, O 2 JR B9 LA g
S ANVE I A T T B LR R
F9 % J T o A B35 i B0 ) TR, A 90 e X AR FH R 0
FARHER B0 72 B TR, SR 1T F AT AE R
7636 % S D5 T BT 98 R B 4 4 P TR 7 A
F 5202 g ke 7 Oy A I E g
UL

KRS X R R 2 —, B
FR) I F TR B B4 B 62, of B % ™ o
RS0, 0 SR B 17 80 A 0 3 T Bl B AR v
AN R A A e PR 555 975 2 ) A0, 15 L T AR 32 5 9L
AR RI I o A SCLARE FF A 405 ik boREEA T 1
IR, SR FEA RV T A 9 3 it e 4 L 38 <
K(CO, . CH, \N,0 ) HEj i s ML, 7F A & CH,
TN, O F) 25 45 38 35 T8 4 (GWP) R H: Hl g ot
(GHGI) , W T IR A 25 490 ¢ %ok 1A 552 oty b X 4 L B %

B IR 1 X
1 HREH®

L1 R XHER

5 T 2015 48 5—10 Ay 7 N 5 i IX
i T DU B3 25 R U REAR MY A A 4L (107°187E
40°41'N, 4R = B2 1041 ~ 1043 m) A7, ZHE T
Hhld Al SRR R U, % D KR D KR
AU, 2RI KR 140 mm Aoy, P E
6.8°C, B & il 22 K, H BRI [ 4 (F- 2 H IR £k
3229.9 h) , JoFRi 130 d ZeAy, AR W VYA, Mt
EF% 1/6 000,
1.2 il

PR AW 5 R L T AR AT R AT R R Y
FORFEFF AP 97 b o B L IERA: W) o B mli AL
PRI 1,

F1 i TEREYREMEBALER
Tab.1 Soil and biochar physicochemical properties

before initiation of experiment

24 +- 4 W
pH A (I KFBTH L 1:2.5) 8.5 9.04
H 3%/ (uS-em ") 318.5
AHLFR R/ (g-kg™") 14. 473 925.74
AT AR L/ (mg kg ") 65. 89 159. 15
AT/ (mgkg ™) 5.3 394.18
WA R L/ (mg kg ') 184 783.98
C TN % 47.17
N 5 550 % 0.71
H i 5350 % 3.83
WA (C/N) /% 67.03

1.3 Kmeigit

Ay it T R 2 AR A Y 5
BHZ B 5R A RPREER 3 KPRt 1 4
25 O BRBIAS it 2 4 ¢ (CO) i 3 AN A=y ab B, A
W it FH 45528 15 ¢/hm® (C15) 30 t/hm” (C30) |
45 t/hm* (C45) 5400 3 A, 3t 12 KB /)
X, FA/NX N 90 m? (15 m x 6 m) . (K 1EY)
REK, R PESE 6 45, #REE 30 em, 17 60 cm,
FiAE 255l 56 667 Fk/hm® o FERE it F - B R — i
450 kg/hm* , 5 A8 337.5 kg/hm® . LB R Z (N
Ji 5 E 46. 67% )375 kg/hm® (FEAR 1T T A )5
AL 3 UK, FhAEST 1 U HESR 1 R, 4 S R, BIR
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75 kg/hm? ) JE K 7 20 T Vi , T /K st i) 5 3ot 5
Jrit FEE ], KR ROy - 25 kPa, #E K E i
225 m*/hm’,
L4 #HERESTSHELE
L.4.1 FERCREI T
2015 AFAEEARAERZ 6 H 20 H—9 H 24 Hik
PRI R IEA T S A — UM A 2 AT i % UMl
i (CO, .CH, \N,O) @i WL . 548 (AR RS
40 ecm x40 cm x 15 em, TG R 5} 5 40 cm x 40 cm x
40 cm) fyJ5 1. 0 mm HYAEE I . RIS e A
AMRR/NX B ] 4 47, 72T 547 0 R AL E 2R
HoAR , A/ N X3 AR (3 AN EEAD)  HIAR N TG
AR, PR UEHI AR N A I Z Sl . SRAE S IR
2y 15 d, EEENERIFAE B 09:00—11:00 58 MR
B, R 30 min ELAR I E], R AR SR AL AR 20 501 £ 410
5 0.10.20 30 min JEHIHCAUA, T H S 60 mL
B2 S, AU 40 ~ 60 mL B £7 T UMACR A
AR o RN SRAE I 8] SRAE A P9 AR AR il , IF
A ECE AR T 10 em 3B
RGEMIGTE T d AT Agilent 6820 “HH (3%
1534 CO, (CH, F1 N, O ¥R JE . RG] CA -5
SUPRHE fit BEAE A, — YRR BT[] I B A v Y
CO, \CH, I N,0, Hrr,CO, I CH, R FH H i 5k
FEOT B e it , S IR] — A g B = O B 11
M (FID) & B2 S 250°C 5N, O % AU XUE: H 30
HERE SR 3 R U, S T A AR
Mg (ECD) R 330°C, midl N, AR 301, i
FalLE 55°C o
R BT IIARE SR (C) R
C,=A,C,/A, (1)
AP C— Uk
AT ity e THT AR
A, —h g R
A A B (F) 5
F :%th :% :pH% (2)
AP p— N UAEE

Am Ac——Ar B 46 9 SO BRI A
o 2

AV H— TR TR AR AU

AR A

4 F AR FR Wi, F O IEAE R R HE, <
AR T, il ARG AR IR R
JifEL, X AR R BE BEA TR I o

T R BB (E,) TR

A0S0 ¢ R A0 50 T RoA FR 5 A PHEREH0 13
E, =24 x
P, F\+F,
0.01a Z[ U] ey
(3)
X n——FORA KT AL

Fo F —5 i+ 1 UCRAEI I 2 U HE L
i &, mg/ (m”+h) 5} pg/ (m’+h)
by 50 1+ 10 YORAE R E] [E] B, d
BA5 B0 (el TR AR 8] 1) R BN T
FRARZE (A RO KA, 1 &
Hok 54 oy ERE KR ZFERED, |
132/88
LEAHTR TS H (GWP) J2 45 & Fh il & A Y 3%
TiEHIRE 0y CO, HECY &, 100 a I ] R AY 25
AR N
GWP =295E o +28E ¢y, (4)
KA Eo—N,0 17 REHEICR  kg/hm®
E, cu,——CH, WZ=17 RBHERCR  kg/hm’
it 2 AR R BE (GHGT) J2 507 22 5% 7 HY B
CO, i LR
GHGI = GWP/Y (5)
X Y——FA A R UV hm?
1.4.2 Wt S5ac
B4 38 1 Microsoft Excel 2003 3 47 % 3 3 1E
P, {41 SPSS 19. 0 gEAT 8 R 3K 07 22 0 M AH Gy
Br, R LSD Jr kAT i F VAR (P <0.05) .

2 HREGH

2.1 AEEYRAE CO, BHERMEZ4FE

WK 1 s, R E#RE , &L 3 13 CO,
HEGE 14 2 BT R & B (6 A
20 H—7 H 6 H) KA ab 3 1519 CO, HEitE
i TATR CO, Z 5 & A W i A 131 CO, HEjik
WAEHEAMT X (R 8 7 HARH C30 #19 A 5
HALHE C45 A1), B AR W) A it HT AT X 13 CO,
() HEBGHE A B AL VR R, 7eit b s R A
—EMANEIEA . CO AbFAY CO, HE i i 22 fh 3
FElS T 9.240 ~ 223.101 mg/(m” - h) Z[a]; &b B
C15 fASEIE A F - 1. 175 ~190. 237 mg/(m* -h)
Z [l 4b B C30 Ay A2 Ak B A T - 7.780 ~
213.265 mg/(m”-h) Z[i]; 4b B C45 f) 725 fk 35 B A
F -69.315 ~218.343 mg/(m”-h) Z A, 43 CO.
C15,C30 F1 C45 1) CO, Z=5 - Yo HE i & 73 5] by
1.692 1.275.1.395 1. 318 kg/(hm*-h) , 5% #& CO
FALE, 4bFE C15 . C30 Fl C45 4> BIFEAL T 24.6% .

a
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17.6% \22. 1% , AN[Al ab PR A 22 5 . 3% (P <0.05) . M i B AR M A M A B, 4 CH, HETiR i

HT I AT UL, A5 0 A= 1 ¢ T LA £ 3% CO, BYHRIL,
Horp g ¥R C15 (R edT

—— (0 & C15 2= (30 = (45 =+

400 26
IEH< 300 21
= 3
25 200 16 o
=5 100 e
T 6 ¥
SE o 1
-100 -4

06-20 07-06 07-23 08-07 08-24 09-05 09-24
H 191

BT ASIR A2 A5 CO, Hii it 2215 3 2528 1k
Fig.1 Seasonal variation of soil CO, emission flux

for different treatments

i B IR AR 73 M A B, 3 CO, I HEK
i R (10 em) B EIEMAR(FK2),
*2 CO,.CH, fIN,0 B ES T EBREN
XS
Tab.2 Relevant relationships between CO,, CH,, N,O

fluxes and soil temperature

SH CO, fiEica:  CH, fiicas N0 Hedtm it
A
r P r P r P
LB
2 0.730* 0.001 0.506* 0.046 0.225 0.402
(10 ¢cm)

T2 ek FORTE P <0.01 A (BUM) b & EHIK, « FR1E P <
0.05 ZKF- (U b B3AI K. r FomME AL
2.2 ARE&EWRAIE CH, fHEMIES4HE

2 o IE{EFR 13810 KSR CH, , fifE 3%
7N RHERICR A CH, . HHIETRT T, BT 6.7 Ay K
SRR R WA 2 I R R, A AL ) 4
CH, HEAGE SE35B0K A4 RIZ, 1 e B BLE 2 oK
PO MER , FORAE B, UV A KB
B3] 35 CH,, Hilom f 42w , o W BT R 2
WA, 58 CH, HEOE & A8 bz Wk TF 22, &
HPTEE S5 R R ) 1 4% CH,, HEGE 53l b3 CO |
C15 ,C30 1 C45 1y -4 CH, HEHGE #7221k 70 7y
MK - 38.88 ~17.77 pg/(m®> - h), - 70.09 ~
13.26 wg/(m’+h) | - 52.52 ~0.00 pg/(m’> +h),
43.89 ~74.12 pg/(m* +h), kL3 CO, C15,C30 F
C45 1) - 3 CH, Z= 7y F ¥y HF ik & 40 0 ok
-61.642 kg/(hm’-h) , — 221.680 kg/( hm® - h) .
—173. 834 kg/(hm’-h) .12.281 kg/(hm’ -h) , 5%}
HEAH EG, A3 C15 .C30 ) CH, Z= 15 V34 HEHGHE 5
S 259. 62% Fi1182. 01% , Ab ¥ C45 [y CH, Z=45
S HE R BN 119, 92% |, S [] Ab B ] 2% S
Fo WAL 4B C15 .C30 fé i T - 3EX) CH, 1y
W, M CAS Apdghn T CH, Bk, PRI, 438 &
WINAY) A B T A4 K 2= 1 48 CH, /) Wik, Ak 2
C15 F1 C30 X CH, M HFRCR AT .

5 AR (10 em) A —E R IERSEE(R 2)

——C0 —=-C15 —a—(C30 (45 Sk

120 26
Eo 80 21
25 4 16 &
2k 0 11 2
I . ]
% 6 &
52 a0 i
80

06-20 07-06 07-23 08-07 08-24 09-05 09-24
H It

K2 A5 CH, HicE a8 E Mk
Fig.2 Seasonal variation of soil CH, emission flux
for different treatments

2.3 AEEWRLE N,O BHEAE S HFE

Bl 3 i, IE(E R B3 RSB N,O, f (R
78 RO N, O, % AR AL PR A 138 N, O HEfiGHE
YR IEE, A R AL PR ) 35 N, O HEjlGHE & A 1E
A, R Wit AP et 138 N, O RYHERO™ A —
AR R o 25 A2 o Ak P A 338 N, O 1) HE ke i 1
PRI 55 I W 28 g v e, P B A R Ok 2B 40 e ot
TR R g R, AbFE CO.C15.C30
F1 CAS () 3 N, O Hejtom s A2 AL [l 430 ok 1,79 ~
20.58 wg/(m’>-h), —=7.16 ~15.61 ug/(m’ - h) .
~15.87 ~9.18 pg/ (m’ +h) , =27.57 ~6.94 pg/(m’+h),
Bifi o 25 ) i it AR 0, 1458 N, O 2= - 2 HE ik
T AR, IR RN RS 9 . Ab PR CO L C15,
C30 1 C45 1y +3 N,O Z=5 - HE it £ 43 51 by
106. 065 30. 549 , — 8. 857, — 10.981 kg/(hm’ +h) ,
S XTRRAH G, Ab 38 C15 ,C30 i C45 [y 148 N,0 =15
35 HE ik aE = 4 A 9 > 71.20% | 108.35% |

110.35%

40r ——C0 —= C15 —a— C30 — C45 — i 30
- 25
g 20
= < 20 15 ©
= I
S22 (-)s
o3 :

-40

06-20 07-06 07-23 08-07 08-24 09-05 09-24 ~
IRV NZS%Fﬁiﬁié*ﬁﬁJ?&ﬁ%
Fig.3 Seasonal variation of soil N, O emission flux for
different treatments
I K IRAMAH DG 2 BT A i, 3 N, O iy HETiK
i R AN B A (R 2) .
2.4 AEYRMERFEMTIERESEEESHMN
EpA)
2.4.1 JRESAR R B LS B RS
Mm% 3 iR, 4 F CO, 1 N,O, 5 xR 4b# CO
FHEG W AR A IG 2 R AR R 25 B FRHR R
¥k /b, 4b B C15, C30, C45 43 5] F B& 24.7% |
17.6% 22.1 f171. 1% ,108.3% .110. 4% , 22 H 'k
B3, UEIIES IS & AR Wk X 158 CO, 1 N,0 1y



5512 4

Jet A8 S5 FEAT AR R A T R AR R 3 SR HE AR 5 ) 115

HeoA — & I /E - . X+ CH,, &b ¥ €O, C15
1 C30 AT RS R O Ul , IR
X} CH, B, HARFE C15 1 C30 M i X B
CO, 435t 260% F01 182. 6% , {H 2 AL P C45 (17
7 ERHE B R O IEAE, LR BN X CH, By HE
B, 5B CO AR L, A2 i CH, fRHERL, 45 b 2 22 57
P I 2, DR I o 9 e fin A 4 ok A B T - HEXT CH,
I

MR AAL B N, O 1 CH, 121 fRECE A, TR
1100 a RUEER CH, #1N,0 MZE G # (3£ 3) 4k
FH C15.C30 1 C45 [ GWP {E /N F X B AL F CO,
Horp b3 C30 Fi C45 () GWP {H A Tl A 2 AT 3
TSN o AbFE C15,C30 Fll CA5 fh 25 A 38 Y 1 S
FLXTRE CO 43 SR AI% 88.2% . 123.2% . 109.9% , %%
Qb3 ) 22 S5 W 2, SR W FH AR ) ok AT LAFEAIR GWP
{8, Hidr  Ab# C30 FME k.

x3 FRLELFERESEHHSE.GWP FEF GHGI
Tab.3 Soil greenhouse gas emission amount, GWP, production and GHGI for different treatments

P TR A SRR BRHE R/ (kg hm 2)

100 a GWP(N,O0 +CH, )/

i (t-hm?) co, N,0 CH, (kg+hm~2) GHGL/ (kg-t™")
co 14. 166" 5360. 904* 0. 336* -0.195° 95. 250° 6.724

C15 15. 056* 4038.770" 0.097" -0.702" 11.283" 0.749

€30 15.204° 4419. 148° -0.028" -0.551¢ -22.129¢ —1.455
C45 14. 413" 4174.782¢ -0.035°¢ 0. 039¢ -9.3944 -0.002

T FVBUE G AR 7 BER R 7E P <0.05 /K- 2257 B3,

2.4.2  FORyREFNEE AARHE R B

W 3 Jros , WA A= W it A B B3, oK ™
SESCHE IS D/, 7 A 2K : €30 . C15 . C45
CO. 5% HRAH L, AbFE C15 .C30 il C45 [y T oK F= i
HAWE 3 N 6.28% \7.27% 1. 69% , i BLA% 51, ¢
-8 et 3 S %) A2 ) e T DA R v R OK R
Horr b3 C30 MR it

T8 8 I AR R S N AT LA S50 AL KA Y
T E ARHRGER B . R R oK™ 5 A1 GWP 5
GHGI, GHGI 8 AI% , F W B 28 5 7 th i il & AR HE
R AR . QR 3 R, 25 A # R & SR HE R
BB iK1 €30, Sk - 1.455 ke/t, Hk ok €45
( =0.002 kg/t) .C15(0. 749 kg/t) ,3 4~H= 4 s hb B
PIRT X CO(6.724 kg/t) , HACAb PR 22 7 I 2,
HoA b H C30,C45 1 C15 A9 i & S HE R 5 2 A
X R CO 43I AIG 121, 60% .100. 03% .88. 86% .,

3 g
3.1 £33t CO,.CH, 1 N,O HHEB EHIRIT
B9 % Bt P 2B 0 2 240 A ) R A ] 1 43
CO, WyHEGE &, HHiti A 15 vhm® FRUR B
A A R, 3 CO, HE i & 5 9 i
(10 em ) AR 5 25 1E AH O, 3X 72 PRy 1 39830 B 7 —
FEFERE Lagm R E P R H B — 1
TEAHSENE 720 T 2 S B 52 R BE S i
K, L, 5 CO, myHEmGE = 5 KRR E M —
RS IE PR, 6 H20 HFIT A6
H 2 A=Y Ak 38 CO, AHEGHE 5 T X R AL 3 CO,
—J7 11 AT BE S R At B AR W A B4 TR

Gy W S A T A LT, DT 4 e I R
W P SR IR T 55— Ty T ] R
ARG 243 A= W) e & A A T8 R AL A 2R
LT 2R EWE W) I, X EER R B S A &
Sy IR AR A Py e i [ R 0, A it
HE CO, B dnl e AR MR v i 2 A R E
A S WA R A R b B
CO, ZE 1 F- ¥ HE M & /N X, Fik 7 6 H
ZIGAHEY A S R AE] CO, MIHER, X
AT B2 PR R G A W e A i — SeufE AR + 3
I3 R R Gy T Y 1, Gn - 398 88 BE T Rk AL A
Yy R S5 AT AR LR X BLR Y
R, AR P iR )l + SN L 32 5
—E MM S BRI R AR e AR
+3 CO, HERE . L, A=Yt -4 CO, i
VR R 2 — A IR 8O0 , FE A B (] RUBE P, 2R
AT DA 1 [ e s HE R A P o

CH, BYHFHCE - CH, B CH, %84k TA
CEOTERIAZE SR o g AR SR BT, CHL f 1
W sl R GE 5 R 2R (10 em) 2 IEAH G,
X5 2P R A 5, Xl g e o
BT RE 5 ) - SRR W T R A GBI M.
X HEAH LG, 2R P AL B C15 F1 C30 I & H0 il 1 135
CH, 19 F- ¥ HEicGHE & , 5 T e m A B E R
(1) LR RN & 2 454, it A B3RS, Dt/ - 458 1)
R GE RN SRR K EE ST, 8 CH, ik
PR I 70 2 1 SRR A AE AR 1, AR B CH, 11 4]
AR BRI T CH, B R A EREE T A
R Rt A (45 vhm® ) B0 T CH, (19735 HET%
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M, X 5 ZHANG 255 [l ik gy b S — 5, —J5 1
R R R v (A ARSI A S 1 AR W (BT 0
P, 0855 CH, A4 AR5, RGN CH, A4
55— 7 ThT T RS2 R A 55 1 1) A 0 3 e B A v 1
HAR 55 CH, SRR 2 CH, Bk
fifg, M MR BE 2 CH, Sk T 0 3 o il 1Y) 576
$r S5 CH, FALE M LE K ZFMH, 6 CH, 1Ak
BRI CH, AIHERCE:

4 N,O (I A B R A HIEMUE Y NS S
T aE A S AR R A o e A S B
1, N, 0 [ E B e 2 I (10 em) R A
A AR, D5 DR T i a6 X 25 1k 7 FEL A
55 B A T P 3 B S T PR, s A g P
ZXt N,O HER R i Bk, LIU 26 5@ i BF 5 45
Wt A % e PR T B, 22 % ok 38 N, O 1 sk
HERCR B0 X 5 AR SO 45 R — 3, X
FHELG A IS DR N A it A S, A g 2
o Pt T A, HAE AR B RS C/N
(R SR W R B AL S R R AR o B
RIGR T IER NS 54 i, i EAEI A B E R
fi b e i B, AT LA B B 2 75 5 5 3k N, O kY
NH, -N \NO; -N IR . AW me & A ik
SRS NOS =N Ji] N, O % 4k S Bl 1) 3% 1, o
FRAEHE N,O [ N, #ALE I E 5 v 0 ek
Jgi /b 3 N, O [HERK o
3.2 AMRMERFEMLERESESSHMT

FIEAT

s A B LA s Bt A W 5 IR
P T /AR X S AT A R — 5L R
BT -5 J5 AT LA A 58 n BRAL M o, E T
2 K IR A OR, AR m AR R i
CH, 1 N,O J& 5 B 13 % A1k, 5o B & CH, Al

N, O 1) 4 BRI i 1 457 100 a B8] RO b 20 51
CO, 11y 25 %5 H1 298 4% , ABIEFE A B, B8 A W ¢ I
PR FEFRART CHy A1 N, O B9 25345 38 R A% N, 5K
SSRGS AR W R T B3 AR CH,
N,O HIZE-E WA o e A= 1 ¢ i I 3 3t e A1
CH, 1 N, O (e a8 &, Horp Ak B C30 1) GHGI
/N BRI EAR ] C30 (9 CH, AN, O BYZ55 1 I T 4
/b PR . UL, 28G5 IE IR 4R A48 5T AL
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