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Effects of summer application of distilled silage waste on soil greenhouse gas emissions

in Citrus unshiu Marcow. ‘Aoshima-unsyu’ field.

Yo Toma" Kyosuke Tnoue , Osamu Nagata2>, Naoki Ohkubo" |
Takashi Yamauchi' Takayuki Kouno”, Hideto Ueno"

Summary

We investigated the effect of distilled silage waste application on soil greenhouse gas
emission in ‘Aoshima-unshu’ satsuma mandarin. This study was conducted in sat-
suma mandarin orchard from July to December 2012 in experimental farm of Faculty
of Agriculture, Ehime University. Three trees for each of unfertilized control (C) and
distilled silage waste application (DSW) plots were selected. On 27 June, 10 times
diluted distilled silage waste (39 L) of 150 kg N ha ! was applied to DSW. In C, same
volume of tap water was also applied. Under the tree canopy, carbon dioxide (CO:),
methane (CH4), and nitrous oxide (N:0) were measured, and N20 emission factor
was also estimated. Soil temperature at 5-cm depth was measured at the same time of
gas flux measurement, and soil water content, water filled pore space (WFPS), pH, EC,
and soil NHs* concentration, and soil NOs™ concentration were also measured. CO: flux
and soil NHis* concentration increased just after the application of distilled silage waste
indicating it was decomposed and mineralized rapidly after the application. Difference
in cumulative CO:z emission between the plots was higher in distilled silage waste than
in C. Distilled silage waste application may be able to grow the grasses under the tree
canopy and that increase CO: emission by root respiration. There was no significant
difference in CHa emission among the plots. Since CHa flux in DSW was relatively lower
than in C, organic matter application might improve soil physical condition and enhance
CH: oxidation in DSW. N:0 emission increased just after the application of distilled
silage waste similar with CO: flux. Because we observed the existence of fungi on the
surface of soil, N2O might be produced by the denitrification process by fungi. In addi-
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tion, increase in N:20 flux two weeks after the application might be because of dry-wet
cycle which enhanced soil mineralization and following N20 production by nitrification
process. Emission factor for N2:O was estimated to 1.5% which was higher than the
reported of chemical fertilizer (1.0%). Since distilled silage waste was applied in
summer in this study, the emission factor can be lower if it was supplied in winter as
fertilization after the yield and basal fertilization.
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Table 1. Soil chemical characteristics in citrus orchard in Ehime, Japan.

Unit Value

_ _ Sand (%) 66.0 £ 0.48

Particle size Silt (%) 11.6 = 0.44
distribution

Clay (%) 22.4 £ 0.32

. Sandy clay loam
Soil texture B 1

pH 5.75 £ 0.12

EC (uSem ) 50.6 = 4.13

NH:* concentration (mg N kg ) 4.99 = 0.33

NOs concentration (mg N kg ") 14.1 £ 0.48

Total C concentration (%) 2.04 = 0.10

Total N concentration (%) 0.22 = 0.01

Available P,Os (mg P05 kg ) 536 + 47.0

Exchangeable K (mg K kg™ ") 284 = 7.40

Exchangeable Na (mg Na kg ) 150 + 1.40

Exchangeable Ca (gCakg ") 1.37 = 106

Exchangeable Mg (mg Mg kg ™) 269 * 18.5

Cation exchange capacity (cmole kg ) 15.7 = 0.39

All values represent mean * standard error.
Data was measured in 26 July, 2012.



P Table 1WO/RENLBY THDH, Mt (<2mm) D66% = A ED L EMIELTHY) ., C
GENHI 2%, WA+ v AgHa%s e (Cation exchange capacity, CEC) #515.7 cmole kg ' & 725 T\
%o FEHEOMILEIZLI7gem *THY, 0-10 cmFTHOHFECHEIZ2,387 gCm °. BLUE
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Table 2. Chemical characteristics of distilled silage water.

Unit Value

Specific gravity (gem™) 1.30
pH 4.52

Total C concentration (gCL™) 117
Total N concentration (gNL") 15.2
C : N ratio 7.68
Total P concentration (gPL™) 1.91
Total K concentration (gKL"Y) 20.7
NOs- concentration (gNL™") 13.0
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FHHEOEIE39 L (M 9mm d M%) Thorze Fro. AR L W H S - REE
1,152 kgha ' THh o720, 720 CIZH [AEDKEKRE BA L 720

CO:z. CHs N207 5 ZBIE
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b —5— (ZFPY9, Fuji Electric, Tokyo, Japan) TH A ¥ 7N D COEEZ5H L72o CHiB L O
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SHIMAZU, Kyoto, Japan) &ECDff & # A 27 u <~ ~ 75 7 4 — (GC-14B, SHIMAZU, Kyoto,
Japan) THHM L7ze HEHAT Ty 7 AOEHIEI TR EH W,
F=pXV/AX2X(Ci—Cy)/{tx(2xC,—Cy—Co)}XIn{(Ci = Co)/(C; = C)|*x273/T
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EFcor - EFcu (%) = {DSW X% CO, - CH, 3/ 8 — CRME CO, - CH. %84S (kg Cha )i
+ BT O RFER (kg Cha ) x 100
EFwo (%) = {DSW XFEHN.0%4 & (kg Nha ') — CXFEHN,O (kg N ha ')}
+ BT ONE (kg Nha ')} x 100
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HATZ w7 ARERED 28 H O 7 A% 2 7OVEHIE (CO.: 645, CH, - N:O 1 3047) IZ#RE 5
cm O Hui & iR EHCHlE L7z,

10 A 27 HIZZR100 cm’ (& 5cm, #E5.1 cm) OAF Y L AR 7 ZHWTRE+HE (0 -
5cm) OARELLIELY K XHE 25 3RAE (1 APEX 9 RAE) CTHRELL . ILE & AR A% L7z,
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L. a2 LRAELTLIH v e L, SUEX CHRELGUR % 3 I TR L 72, #EELFEHIFEER
FIHbLRY ., KodEE, pHy EC, 7Yy B AREERGE., MRESHGEYIE L7z, 1K
s & AEEL T IEO B D S water filled pore space (WFPS) %K 72, pHIixH3% & FidiKk %
HEEI]1 25 TRAR. 1REHIE: O L HEREKOpHAZ pH A — % — (Twin-pH-B-212,
Horiba, Kyoto, Japan) Tilll%€ L7z, EX(=EE (Electric conductivity, EC) (138 & FitiKk% 1 -
5 TRAR. 1HEIRE 5 Lo HEBREKDEC % EC X —% — (Conductivity meter, Horiba, Kyoto,
Japan) THIEL7:. 137 2= 2 B X ORREESEHZGEIL, HEE I MO LS ) 7 2B %
HEEI] 0 TERARIZIEMIRE ) Lo HIBERERZAMTHABLIZAWIIOWVWT, TVEZY
LABEREELA VY N7 2/ — VEE, HRESEEREE LI Y 2Tz Hw- gz vy
THlE L7z,

MZEHMTORST—% (HEBHRE. HEKE) 3R L Fa%E (http://www.jmanet.
go.jp/matsuyama/) OEMlT— % % iz,
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Figure 1. Seasonal variation of air temperature and precipitation (2), CO:(b), CHi(¢), and N-O (d) fluxes in citrus
orchard in Ehime, Japan.



CH,7 7 v 7 ZADHER % Figure 1clZR L7z CH, 7 9 v 7 21X CIX B & O'DSW X 3 |2 B 72 1)
BRONE Dol LALAEDSCKTIECH 79 v 7 213 0pg C m “hr ' FEEECTHERE L. DSWIX
TIFEDOCH, 7T v 7 A (CHWID) DHMIESND 2 EDE%Dh o7z, FAEBEFOCKX & DSW XD
CHAEE MU 1Z #1241 - 0.07 kg C ha ! period ' 38X 08— 0.27 kg C ha 'period ' TH V). HHE
FEE R WVHADSWEACIX & 0 & CH I A ' AL - 72 (Table 3)o EFcuid —0.017 = 0.024% T
Ho7zo CIXEDSWXOCHREERICEREED Do 727 O BEROFEIZHETIE vt 2%
HEERORHIZ L) CHLEAEEIMET 3 2 @EI0I2H > 72

N.O 7 J v 7 ADHR % Figure 1d 1278 L 720 HERTON.O 7 5 v 7 Z1&CIX & DSW X TR F2EE
(14.1~32.2 ug Nm *hr ') THh o725 MEEDSWIXTiE1,858 pg Nm “yr ' $TEF L. Hll5E
WM oRSELZR L2, — /T MERIOKEKZBH SN TWCROMBREZDON.0 7 7 v
7 21314.3 ug Nm *yr ' TH o720 il 4 HHUEEIZIZDSWIXON,0 75 v 7 21336.2 pg N m
Cyr PECKEIFIZFABE T TERT L2e £OHDSWXTIZS HIIHIZN.O7 5 v 7 A HE L
FL. 1,722 uyg Nm °hr ' FTER L7 CRIZCBWCHFAHIZT56 pg Nm *yr ' FTEAL, A
TP OREEZ R L7z, FAEHMFPOCKX E DSW XD N,OBERTEIZZ12111.60 kg N ha
! period ' B X 13.69 kg N ha 'period ' T#H VY. DSWXACIKX & Y b HEIZNOFERENE D
7z (Table 3)o EFwol31.40£0.83% CTH V. il L - HFBEHHICEETNANDL.4% D N0 & L
THH L Twiz,

Table 3. Cumulative emissions of CO,, CH,, and N.O during the study period.

Treatment CO; emission CH, emission N,O emission
(Mg C ha 'period ") (kg C ha 'period ') kg N ha 'period '
Control 6.42 = 0.75 -0.072 £ 0.36 1.60 = 0.31
Distilled silage water 8.27 = 0.36 -0.27 £0.14 3.69 = 0.94
P value <0.05 0.45 <0.05

All values represent mean standard * deviation.

Water filled pore space. Ti#pH. EC. NH+&E. NO;-SEDHE

WFPS 3 & 0" +3 pH O FHi 2L % Figure 2a 3 £ U2b12/R U720 Jli AR FER O mmAH 4= D 7R
BRBRE F 7213 KK 2 HiH L7275, CIX3B X OFDSW X312 WEPS 1222 4.7% 5 X 188.4% L A
FRLEDP o7 —HT, 8 H1HIC25 mmd'y 8 AIIHICI7 mmd' OBRHEICIZCK &
DSW X128 8 % 38 £ 1822% FH L C\w/ize ZD%10H F TICWFPSIZ30%I2F IR T L, 12H Z
T30~60% CHRE L 720 CXOTIEpHIZHAEMIE2S 9 HPIZ5 ~6 THEBL Tz, —HT,
DSW X I3 HEAEHT L 6 HIfR T > 72D LR 2F TIRTF L, 2D% 8 A 1 HOMBMZIZ6.6 F TL
AL72BIAIIPTTHEETET LA, I0ALS 12T CidmXIIcEerIic AL, 128
12135.8~ 6 FEEIC L& L 720

THEEC & NH,+ B X U'NOs- & OHERE % Figure 2c. 2d. 2e (7R U720 TIEEC 1Z X 32 b Il wi
1355~82 uS cm ' TH o 72A% HEfEHE3H HIZIZDSW X T204 pS cm ' FTEA L7z CIIAKE
KIEMEZIC AR SN FTIRIZT—EOME THER L. DSW XIZEZO LA ORZIZmAIKT L 8 A
IOHICIECKX ERIEEIC: o720 8 HRPLIBRIZHEE 2 2L I N, mMEXIEDELITLEAL
R HER L7z HIENH &8 b E#%IZDSE X T LA L, 20k 2 EFEE128.4~16 mg N kg
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Figure 2. Seasonal variation of water filled pore space (WFPS) (a), soil pH(b), electric conductivity(c), NHy+
concentration(d), and NO;~ concentration (€) in citrus orchard in Ehime, Japan. Error bars represent
standard deviations.
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CO.. CHeo NO7 v 7 ZEMIR. £EEKE, WFPS. 1 pH. EC. NH+SE. NO:-SFE & DR

CO., CHyw BLUNO 7 T v 7 A& L3R & o EREIFZ ST OREH % Table 41277 L7z, CO, 7
Ty 7 ZIZE LT, CRTHIRS WFPS, HIENH &EFNRINI N Tz, TS ITKIMHRE 1A
O WFPS # B\ 2T CO, 7 7 v 7 AZx LIED 8 %2 KT LTz, 72 DSW IXIZ BV TRt
% 1 AMIIpHR ECOIEDOEEE KIZLTE D, 8 HUKIEIWFPS R #EAsCO. 7 7 v 7 AITH L
IEDREE KIF LTz,

CH: 77 v 27 AZELT, CKBIXUDSWXHZ—E L@ IR o N o720 9 H19H LA
WZCXTWEPSASCH, 7 7 v 7 ALK LIEORE X FIZTLTB Y, DSW X TIZZ B 1 80
DRI T ENH - SErEOREL 5 2 T,

N:07 7 v 7 AZBLT, CRTIIKIBHERZ2S 1 » REEOMIZO W TIZ ENH - & =45 1E
DB EG 2 TBY ., MATHESKEL EOFE LR L7z, DSW XIZB VTl A BE i FH B %
12CO:7 T v 7 APIED B2 KIZLTB Y., M 1 AR HENH & 5B X FWFPSAYIE
DB ITL Tz, AR CTIZHENO, EEFNIEDOREZ KITL T,

Z =

COHEIMT 2RBEADERADHE

AFFECTHIE L7z CO T ZRBEMA T DRFED IR L TAE L S CO & TI3EP OFHRAE R FE D
AW 7 SN LD R L TA L S CO TP ORIFIIZ & 5 CO. N EENT W5, BTGB ZO
DSWXTOHDCO, 77 v 7 AD EAIE, CXTHRIEDKGVBRMESNT WD Z D5, KB &
AR ROEMALTIE R (. BEBERPOREOFRIZLIVELZDDOEZEZONL, — Kk
W2, R SN2 WIZC  NIEAMEWIT &5 S 3V (Toma and Hatano 2007). ZXFE BRI
DC I NIIEHT7.7 LML, MHERICH S REDOERM P EMIC oI LRI N, HHE
BITERIRDITORERD S, WFPSPME PRI A BRE T TCO. 7 7 v 7 X & LEENH, - & &) LA
LTBY., 20T & ZEFBEMFZ AR OERLDEE CH o722 L 2R LTV D, — /T
DSW X & CIX & OfE%E CO,JEE D (1.85 Mg C ha ') 13ZBEHCHEA L7z #%EE (1.15 Mg
Cha') £V bREV, — MK S N7z ERRERFO I TIEP ICHED M AR RE L L
THEDLZ EDNEZ LN, AEIIEHICEE) COSEIIHTRFZEL VNS b, RIFE TR SN
DSW X2 BT 2 i A Rk R Em % LS CO ML, ZRRBER ORI & 0 A ORI S L <
S HIEERY O G RIERAL L 72720 8 2 5N b, KRR CIRBRERZ &2 & 2 FEOMLEIZ
ENTWARWD, ZEREEORMIC L) TEHEEOEEMRE S RIFROMINAE 2 S5h, S5
Wy & K OFE AN & ) B OBEEEDNEI I 2 o 72T BEED D B o R I FHASH T I M I £
OTIEREN N COBIENPER I N Tz, THEAREOREIZTEIZ X 2 KA O COMIL & i
DRFEBOWMMEZ HNL I b, REBRBORKINC X 2 HIERFEIFEDFE L BAad 2 LA
D LNV, 2OZLIZOoWTIE, EBICTREHO REFEZESL TENOEREFLWE L. &
AT L T BEDSH B

CH.EEIIH T 2 XEBRERDEADZE
I B TUE— B CH OWIAAE U 2 Hh e S Tw b (Le Mer and Roger 2001). -
B CIIMLMBRE T T A ¥ YERAILTRIC £ % CH I E CO A L TB Y . F72BKANEREE T C



FHIESFOABRERFE 2 KRR E LA L ) CHO OV ER ENTWD, B KAICBIT 5
CH, /" A OBAE X 1 o CH B & CHLAER DN T ¥ A THlE 2, CHALASCH A K % L1l %
ERED D TEACH2SEA L. CHERILDSCH AR & Tl 5 & 13D & RANCH AT 50 AR
e ClERA R O CH S EE R IX TROEZ /R L Tz 2 &2 5, FEARMIZIZCH R LD
CHAER % B> TWAIREETH o 72 E 2 b Nb, MallR#E L% - 72A%, DSW X CH, 384
ERCKXOCHSEER LY o722 Lid. ZHABBMORMAIC L ) CHER LA L 724, CHi A
AR T L2, b L IZZFDMFAmEIE LRt E 2 5N b, BB %O CH, 7
Ty AR ERD L FRICHAZ 1 EMEERBLZ2%DO8 H 6 HA S 16 HOMIZDSW XD
CHi 79 v 7 ANCREDT T v 7 A% KEL TS Tz, [ UEEH, WFPSIZDSW [X T 38% 2 5
58% 12 LA L Tw7zds, CIXIZEHIZEL63% T TLEALTEY ., DSWIXOTIERENSCH LV b
HBHFETH o720 —H Ty DSW KO FIENH, &8 NO; & &IZCEOME L ) B S A1z k[l -
TBY. CHL 77 v 7 Ab TENH - E=ICHOEELZIT Tz, 7Ty E=Y AER ORI T8
O CHLZ IR 2 Z MG &N Twd (Huet al. 2002) ZAUd CHRLEASCH DD D 12
NH+ 2B )AL EI2L b0 ENb, ito T, DSWRIZBWTCK XY b HENH &&=
W EiE, DSW X CCH AL SN ABBE T ICH o 2 etk 2R L Tnde 2D L) BT
WZBWTDSWIXOCH, 77 v 7 AWCIX LD A -722 &1k DSWIXIZBI) 5 BE OB
TIZBU 5 CHiERAL S NH - AFAE IS & A CHL AL & 0 s BEpsitidr o 7272 EF 2 b b, EH 12
DSW X CIZCH A DO FE & 7 2 R EDS A SN T D T 05, RIFFEHIZB W TR
MBRBE DTS & 5 CHLERALEED LA, AWt IC X 2 RFEFOMHEL TENL - &= LA &
% CHERALINHI R CH AR D 7% Bl > Tz & Z 2 Sz, BB L 5 TR
RO A /1 = X LD TIE, AW CTIEHE R DT RE L T — 4 2135 2 LT E Tk,
— B AR O T TIEO MR R & e 25 R0 H B T2, BB OO R IX
B CHOBERDPHREINZZ EhnS, HEHZT TR ENEET L HIEFHYHIEZ L5 EEZ S
Nb, 2o TEEHYWOERH O TEOFRAL 2 RMET 27215 CTh . TR BET 252 & CThiEd
OHKILIEZZ L THMREI DL, INSOFEPTIEA TR LEEORBICHE L, HEE LT
CH. WAL 72 &£ £ 2 Sz,

NOHA I 2XEBERDEADE

B ORI L ) NLOFAEBAFEICHI L 722 &1, BEERPOZESLHBEWAN.O D
AR EMRLZZZEEZRIBL TS, FRICERBERBHERZRICBWT, DSWXKOATN.O07 7 v 7
AL CO 7Ty 7 ACHEERIEOHBEESHZ b, HEWOSHRIZEE ) NSODERTH S Z &
WS TH S, ZHBREORHHZIZIE. DSWIXOTHERETHW A EAE CFAE L TWzZ &8
RSN TEBY, INSAECHIZEDN0EEDEZ SNz TNE TS, BEEERICL Y RIKRE
Bizgic & 2 NLOE A G SN Twb (Yanai et al. 2007) 0 —fREIICHEER % 283575 & % N.O ik
BRI EDZ 2 5D RUIZE CTHWZRABER T OMBREERIIEERON86% % o 575,
il x WIS, AW EZBETHGAE T2 BEMEICB 2 NOER TId %2> 72D S
%o THENO, &EIE, FHEBEHMEHGEZICHX TH29 mg Nkg ' FTERALTW . 20l Lid
DSW X CHEMBEH O TIEF OMEEEEO FAICERENICES Lo/l L xR LT b,
COMMEE LTI, ARBEERORHFEIZ 101 CAML THEH L T\ b 720, 259 BEH O RS ERIE &
MR1/10IC % 5722 ERHITHNS, 30cm T TOHIEIMASLETEE o2 RET S L. DSW X



TR BT 21251 1 36.5 mg N kg RO HIENO, &8O LAPMF SN L, AfED
F R IIZFA B O R IREIZ 2272 1) O & OWEERAY T IZH L 72T Rl 2 R L T\ b,

KW Cld, 2B 1 HEBLUEICIN.0 7 v 7 20 EADHR SN, Atk EAIEC
XTbHR oMz, ZORPITHENMFP TR BVIIMICHL L, £72N.077 v 7 2D EAH9
HENIWAES T, 77 v 7 AR LEA L7728 A1 HIZIZHIZEDORNZ 17 mm OB ASH - 720 HE[JF
G OFERD L CIXTIEEEEKE L LENH, &8, DSWIX TIENH,* &= & WFPSZ I ZNh
N:O75 97 AR LIEDOREL2 52 TwizZ bbb, BUIAOEE L EEE W TEER» S+
RN & o THIEOIARLAMRAE S L, ZAUIHE D TS & o TNLOASZEFERYIZ A B S 7z & A
ENsz, MXILIZTENO,- FESS APICE R L T/l 2L L TwE, 20
BFIICCIX L) A DSWIXTN,O 7 T v 7 AN E Do 722 2D Tid, Ml L-FEY o012
DSW X T & 0 HHLASHEA 72 E DR & E 2 bz,

AFECRIED SN2 D EFno 131.4% TH Y . 2 OfEild Akivama et al. (2006) 23Rk+5 L
72HAROMTIED EFwe (0.62%) £ 0 & E v, Bouwman (1996) (12X 5 &, HEA D ALFILE O
EFuwold1.5% TH Y . BTy E=7 4 (0.3%) KK (0.3%) L) bEro720 RWFFEETHW
ZEBEMII AR L iR L= ICE 020, ARAVILFIEE L TEEN L, ZOMEEM TIZ, &K
WIZE TR S N7 EDOFAIZ L 5 NLOAE KO, AW O 5 i8R TCOMNAERT A2 LIk D
LR, HHEWE REFRE L CREMEESINLTEEDSDH ). oD EDERBBERED
HHY) L EREREY L G TEM O EFwo PO LFEIER L ki L TR R 2 HEREEZ bNb, —
FC RiFFE CAEGBERZ A LZFNEETH ), v ooy 30 VR CEELBIEICH 72 5 5L
JER RO &3R5, INOOEIIEEZO LA ~12H. 72138 RE L FIGT 5
ERIO 2 H~ 3 FIZFEM S, SURAVRWERIZ L7225, 2o OFIIZ B Cid— ks g o
WADETEAME L . A Z A L CH I E R L OB EDORIL ) Lk E 2 5N b0,
FLIE R B AR |2 A B & I\ 235 B 13 EF w0 OHITAMIZE TBIS SN L ) DI 22 2 & 5HEE
ENDo WERRELANG 2 2B ZET 5 L ZARBEROMAIIEINI AT 2 2 LA 8D #Y)H
NGV, SO EIZONTIISHROKRHETH S,

# #

v F Y EPIEAORBEROBHIINOAEREZAZICHINS S, ZIEFRBHOERY
AR AR R SN R L R SNz CHOASEIC -2 B BIIREIC I S RE, AL
RFELDDLEVCONTEL TOZZRRIZOWTIE, TEEOBMFROHEIIC L 5 L 0h, HEARE
W HEORINZ X 2 b OS2 TR B h o720 NoO DHEHAREIZ1.5% & LR o HEH R % &
D < ALEEIEE IV 22 EAT O RARAR & Il L CER B O N.O A 2 NS € %
TR D 5 o

iz} &
Y2 Ih Y FERN OFERGICBWC, Ay IILERRICHETANNA Ay =)
ZEHBE (ZEEBE) EhEH L. TIEDNS OIRBRIEN AEEICG 2 AR OW T T 72,

AL 20124E 7 2 5 12 BICF . SFIRRE R MR =50 7 > F Y RIS CTHEME L 720 MG O



SHRIX (CIX) . ZERBER & i 9 2 28/ BERIX (DSWIX) &L LTI ¥ ¥ AIZ#A S 3RO % it
S L7z DSWIKICIZ7 H27 HICA%HFTI50 kg N ha ' MY 0ZEREE % 1057 (39 L) LEE
AL, CXICHFEBEOKREZ A L7z, £IX3RIZBW T ERILKE (CO.). 2% » (CH.
—Wft=gEH (N.O) 79 v 27 A%MWEL. NLOOHREREDFR L7ze 77 v 7 AHERIZIES
cm QR ZHE L, £72FKE0 - 10 cm O HEEIKE, pH, EC. H#ENH,-&&®E. HENO,-Z&
WELz. T/, HEEKEEAILED S water filled pore space (WFPS) &Ko7z,

CO: 77 v 7 AL TENHEFEMNDSW X THIFHBERZICEHMIZ EA L TWoZ Lab, ZA-BERT
DY D2 7 5 - EFRLDHE LTz, DSWIX & CIXOFEE COF8E & D 1T 7/ B Tl
HanzikFEE LD S o7200 BREBEBROMAIC L) TEEDAEIMREAE LRSI L 7207
BEEDSH . COBREIZIMETIE %20 o 720 CH A MALER X |22 213 % 225 72A%, DSWIXTC
XE0ObCH 7T v 7 APRNEED D ) . ZEEBEEP OA YA HEYHE 2 2E L 722 &£ TCH
RALAME e S N2 REEA D Do NoO 7 T v 7 ZEDSW X CheHERZICER L, CO, 75 v 7 AD
[k LA LM OBILE NS, HEHICLAHETNODPER S NS D 5, T2, 7Y
BEW R % L AR DI IS AL X CHfE . 7 9 v 7 2D L AR 6, B2l & i L 28 3058
THEOEBALAMEAE L. ZIUIEE ) ML TN OD AR L7z L HER S 7ze NL.O OHFEAREUE1.5%
TN ZALFEEEOME LD D& o720 LALGASL, RBIIEEICHEBINTBY . & ofL
JEREIZH W Z & TNLOHFEARED L VIR 2 208D H D . NLOHEHI 2 AR § 57200
TR FE I OME RS ROLEE E 2 bz,
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