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Effects of fertilization reforming on the CO, flux in paddy soils with different

fertilities

ZHANG Lei, YIN Lichu”, YI Yanan, GAO Decai, FU Weiwei, WANG Zehao
College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China

Abstract: Paddy soils show significant potential of carbon sequestration. The soil organic carbon (SOC) content of red
paddy soils have been reported to be steady after 30 years’ cultivation and it varies with different fertilization practice. In
this study, three red paddy soils, which cultivated under different organic fertilization treatments in a 30 years fertilizer
experiment in Changsha, China, was adjusted to the following seven treatments without compromising the original
experiment ; the original high organic fertilization treatment ( HOM) , the high organic fertilization treatment changed from
the original normal organic fertilization treatment ( N-H) , the original normal organic fertilization treatment (NOM ) , the
normal organic fertilization treatment changed from chemical fertilization ( C-N), the chemical fertilization treatment
changed from high organic fertilization treatment ( H-C) , the chemical fertilization treatment changed from normal organic

fertilization treatment( N-C) , the original chemical fertilization treatment ( CF). CO, flux of the three original and four
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changed treatments was measured to study the effects of the following-up fertilization reforming on the CO, flux in red paddy
soils with different fertilities in 2012—2013. The results clearly showed that the following-up changing of fertilization had
obvious impacts on the dynamics of CO, flux. The CO, flux in the soils under long-term organic fertilization treatments
decreased after the adjustment from organic fertilization to chemical fertilization. However, the CO, flux in the soils under
long-term chemical fertilization treatments increased remarkably after the adjustment from chemical fertilization to organic
fertilization. The results also indicated that both organic fertilizer and soil organic carbon (SOC) had important impacts on
CO, flux. The amount of organic carbon inputted by organic fertilizers had a significantly positive relationship with the total
amount of annual CO,-C flux (r=0.9015"" ,n=21), and the inherent SOC content (x) also had a positive relationship
with the total amount of annual CO,-C (y) (y = 10.962x-68.86, R*= 0.7507, n = 9, P<0.01) in the paddy soils
received chemical in 2012. The fertilization reforming from organic fertilization to chemical fertilization would lead to the loss
of SOC in paddy soils due to its mineralization, and the SOC loss increased with the rising of inherent SOC content. The
SOC content in the paddy soils under long-term organic fertilization would be consistent with that in the paddy soils under
long-term chemical fertilization after the fertilization reforming from organic to chemical fertilization for a certain time. The
fertilization reforming from chemical to organic fertilization, or from low organic to high organic fertilization would lead to the
SOC accumulation in paddy soils, and the accumulating rate of SOC had a positive relationship with the amount of the
inputted organic material. Under same organic fertilization treatment, the apparent decomposition rate of organic material
applied in the soils with high SOC content was larger than that in the soils with low SOC content, which would result in
lower SOC accumulation. So, the paddy soils with different SOC content would have the same SOC level when they received
same organic fertilization management for a certain time. As a conclusion, the sustained organic fertilization in red paddy

soils with high or low SOC content is essential to maintain or improve the soil organic carbon content in Southern China.

Key Words: paddy soil; fertilization reforming; CO, flux; soil organic carbon

PTAER il 2 AU AN W I S B sk U IR 28 e MRS AL, b B B B 2 U2 €O, ARl +
HEE RS CO, FEARPEZ — PRI I 3 m i b Rl /b +-3E CO, HEBOW I 2% 42 BRIEL 2 RO i LB
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At AE Ak BEAE— A I AS AR TR N B CO, HFTBGE 2, B 58 A [ 5 S i A 48 2N AN [R] IE 77 208K A
CO, HEMCHYAZ AL R , 4575 B 15 AL LKA 28 B AL = AT BILA A4 728 A KA, S A i 28 5% A £ 398 P K e
TAEAR S S T 1A AL A 22 e Sh S R 2

1 #R57FE

11 R S AR o

2 RS T 1) B A Ml 2 A el A DU ) R T B AT A A AN A R I, o iR 128 m* 3 2 UHE
SEAT YK P ZE A, 1R 2 R 6 /X AHAR/INX Z K PR R BR R 20 em, 33t 36 AS/NX, A H ]
WA KA AL, 2R K DU A 2 m TRAGHEKYE o /DX AHATE R 1.44 m® 0 1.5 m, K246 15 cm B
HI IR SR AD . A R S DU 20 21 kG + & B UK RS £ CE AL I IR AT — P L 2 A SRS
KRR o IR 1982 AEFBIFIRM K FPRGE LT 24, WIGUHT 10a 838 T FE-R5-4 N RE-F -0
PRG-I 2R 45 3 FRRS VRS ALBE (H i T4 ZEAHEAE , SRR XMEAR K, DN 1993 45 e 7 1 il 48— A8 B N R -Rig -4
N, ZE NIRRT 2 AN KALREE (20 5 80 em) LUK 3 ARIRIA HLAE /K (A HUIE | H = A AL
JNE it AL ) A A b B s 2 R 20K IR e Ak, 2 6 AN FE A B A BOTF A3
Horb 20 em R KA B9 H EAHUEARIRA 12 WES 1 80 em M T /K A7 Y AT Ab B Kz v 24 HLIE A0 3
HA 3 Rl AR A 6 IKEAR

AWFFTIESE 20 em R KA T B9 3 A ARG LA i F K 7 b 3 (& 2 A LR (HOM ) | 3 &84 HLAE
(NOM) 2Tt AL (CF) )V Ryik g kb 3, o NOM A 12 R &5, HOM 1 CF #0A 6 IRE K, TEA IS I i
HTAN “H E A AU AR PR F1 = A MLAE AR S BEALRE R 3 /MK, SR 5 G0 — A8 B S “ AL AR A B | 75 31 ok
FBAL R (N-C) FlE A ARE (H-C ) 5 [A]B DA & A AILAE AL B Hr BEHLIE B 3 A4S/ X AR B R < i 1 A MLAE Ak
PR AS 3B R AL BE (N-H) 5 AR AR AL R Fr B LIRS 3 AN/ N X AR B Ay« 8 A HLARALEE | 75 24k i & Ak 2
(C-N) . FIHH A 4 AL (N-C,H-C,C-N,N-H) FJFA 1 3 A4 FE(CF NOM HOM ) , LUJT AR 56 fr
VORI N ZE

LR RE &b B 5t A K 7 Ay ofe , HOAE 2k . 55380 N 150 kg/hm® N :P :K=1:0.5:0.67, JG#HL N P K At
BILIRZE  GACHR B RR A it A, A HLAE IR A Rad S ) 5K RS o R A ML N BB N /9 1/3, i
AHLN AL N B 2/3, R PRIeE b BRI it ALK P A AR — 350, A ALIE AR BN XS 2 385 FHARIE AR 2
NERFBITE K FE RS R BT — Rt A 35, 2012 4F 3 H REMHA/DNXBHEZ 138 (0—15 em) AT /53 20 H A
100 H 55 58 HIEA BRALME 845 , 28 St IE i HOM . NOM . CF i +IEGHLER S X NP K SEE 1, 3
ol it AEL ALk BRAE S 7K 2 AR 4 . HOM >NOM >CF, #5885 A 7= 1 KT 208 A8 A ML {5 (19+1)
g/kg"™) | H L AT BT HOM  NOM 7K A 4 HLAR AR T8 B4 s A2 77 F1 KSR A, 1T CF A HLBR R 15
BB 77 1K T B PAEE, Ab T AN FRES

F1 HiKTENPK SERANKREE

Table 1 The amount of nitrogen, phosphorus, potassium and organic carbon in different fertilization treatments

F LR A - , g N -
fhm Soil orgaic o N il HAA A R
Treat . | & y pH Total N/ Total P/ Total K/ Available N/ Available P/ Exchangeable K/
reatments carbon.

(e/ke) (&/kg) (&/kg) (g&/kg) (mg/kg) (mg/kg) (mg/kg)
AL (HOM) 20.46 5.51 1.39 1.31 12.50 223 12.4 91.3
H A HLE(NOM) 18.67 5.33 1.57 1.32 12.49 17.9 9.2 79.0
LI (CF) 14.45 5.58 1.70 1.29 12.47 12.8 6.8 60.5

HOM : & it A HUIE AL High organic fertilization treatment; NOM : % 45 HLIE AL 3 Normal organic fertilization treatment; CF: fKJJEALF Chemical

fertilization treatment
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1.2 CO, FEFMISRAE I 5115

RHFRSFAYCREE CO, SMBES  TERIB BTGNS , TR SRR AR AT 4L B PVC REEH , RAEFE
ARG, HrP TR AU 30 emx30 emx 10 em , 1N 78 A H IR L6 R RECH SR BT 1A N IEE BT b, &
RS N FARFREEATFI/NAEE ) 5 ICEE 55 20 em , 3 A B2 DABH 1 /K FEAR 2R i ACRAEAE DX 1498, K
FE RS ARG A R AR AR, AR R 18 H Y €O, HEBGHE 219 9:00—10:00 s 22 [HRAESHEE, A3FR 7d R4 1
YRR, 038 AT A AE S PR SR AR R [RI G, SRAER 1 28 I 14 /N DR AR JAE X /K 2 0 B, PR
SREERR BT ORFEIC A I, /K% B SR 542 0.10.,20 1 30 min AYEFRIEIRE H 50 mLL 1 545 RS H s
SKAFLIEA Rl 5 3 ke AR AR RS, FIFHE 5 em 4bB) 3, AACREE 5 Sz RIS A1 5256
= AR EIE BT GCT900) U EFE & CO, WREE  RBrl#S 4 FID AL 200 C #0360 °C, LA N,
VER B, H MR B, 0 R v SRR I SR A e T FRR TSR SR B MR B2 L SR S T3 CO, HEGH 2%
CO, IR AN .

F=p x V/AXAC/A1x273/(273+T)

A F AHEGE R (mg C m™ h™') ;p MARMEIRZE T CO,-C [ ,p=0.536 kg/m’ ; V I RS NA R4 A A
F(m?) ;A e RAFHE 0 IR (m®) ;AC SRR SE 22 5 Ac FIFRIEIRGE (h) 5 T A RAEII AR IR EE (C) o

CO,-C BRI IR ALY .

M=% (F, +F.)/2x(t,,,—t,)x24

A, M A48 CO,-C BRIFEI & (mg C/m’) 3 F 4 CO, HEBGE T (mg C m™ h™") i R RAEERE, t KA
A fa]
1.3 HdlEoatr

K H Microsoft Excel for Windows 2007 21l CO, HEMZTT A4 ahZS K, A HLYRHR 2 000 il 2R 8 S £+
HE CO,-C 4F BAHECE 5 A LR INBR A E 43 e o DARGACE R PR 2| R B0 R 28 05 25 4007 7 i, K 06 R [ it
RE XS 3 ML 25 BT CO, A1 SRRRHE B 1% 5% ) B FIAN (] = 3384 MLAR AKX A3 ALt 2R 0 2 il 6 1
M FERE R 2 8 LG (LSD, P<0.05) HBEAS [ it AT Ak 3 2 8] - 4964 MLase 25 BH 8 €O, 4F BBHERCR AT AL
WYIRL 3 il R 22 S0 S 2 . A3 HLAR &5 A0 CO, 4F BRHERCE AR bR, R BIE 087 7 K56 CO,
Helc S A MR S AR s LA LR IR I 5 CO, 4F RAHERCR R bR , SR AR S50 H7 7 i A6 56 HL
YRR IR 5 CO,-C 4EHE BRI E & .

2 #HR

2.1 CO, e
2.1.1  CO, Hiah&Z

AFTEALAEHE T 1A CO,-C HERGHE & (F ) BAT MR8 Z=T 2840 ALAE S5 HUAC b T B9 2= 28 1l i
A 25 (E 1) LB CF \N-C H-C) F 1k Fo, B8RS, A HLAALL 3 (C-N \NOM N-H .HOM) F +
K Foo, VB IRARNSEC, MR K A DI R] A AEAL B 4K F o, FERER AR AT UL, A HLIE
ARBES LAk F o BEAT LA T ) A S A TR . TR TE AL S AL AL BE R, 4K Fo, - WA R
# TSRS 2B AR RS A A AR B A4 F o BRI/ LRl =G A0 AR T T2 ) | ELAE i e
it (1 °C) 5 H/ME (0.005 mgC m ™ h™") , 45t 4b #( CF \N-C \H-C,C-N NOM N-H .HOM) f{j F,_ ¥I7EH
T YR B, 43590 162.38 ,281.08,395.78 ,303.42 ,337.78 ,426.34 489. 19 mgC m™> h™', R4 i
B AEAL B F o RN TAPUEAE I, AP AL HE (C-N (NOM) 19 F, W15/ T AT HLAE AL 3
(N-H HOM) , HLA# A HUIBALFE C-N N-HI¥ F, 533153 KT CF NOM, it fb B AL FEN-C \ H-C (1) Fop
S/ T NOM (HOM,
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Fig.1 Dynamics of CO, flux in different fertilization treatments
CF . fLARALFE Chemical fertilization treatment; NOM ; % 1 5 ALAC AL FH Normal organic fertilization treatment ; HOM ; i A HLAE AL High organic
fertilization treatment ; N-C ; & & A HLAC Ui L AL AL R Chemical fertilization treatment changed from original normal organic fertilization treatment ; H-
C. = A WU it AL AR AL H Chemical fertilization treatment changed from original high organic fertilization treatment ; C-N . fLIE Bt % w4 HLAR AL
## Normal organic fertilization treatment changed from chemical fertilization treatment; N-H. & & /& ML AU 2t = & A HLAC &b ¥ High organic

fertilization treatment changed from original normal organic fertilization treatment

2.1.2 &Y COo,-C ERHE &

TERRE MRS KRR R4 E IR AL BE CO,-C REHEE ( X CO,-C) K/N2A . HOM> N-H> NOM> C-
N> H-C> N-C> CF, Horp7e R e Ag Az KA a] | & A4bFE Y CO,-C 22 F A4k, A HLIBALFE Y. CO,-Caz it K FAL AR 4b
B MAEAR N, A HUIEALFE ) X CO,-CREMRA R 4B Y CO,-C22 A8 /N 2) , AR AL FEAE Y CO,-C Kk
IV HOM (522,31 g/m?) >N-H(411.32 g¢/m?) >NOM (260.01 g/m?) >C-N(216.17 g/m*) >H-C(149. 06 g/
m”) >N-C(113.32 ¢/m*) >CF(83.20 g/m*) ([&2), Geil 50 Hras AW, & o A AL AL 2 C-N \N-HI¥
> CO,-CHr il 2 3% KF CF NOM ( P<0.01) , MU fb AE AR FEN-C  H-C ) ¥ CO,-C43 5B B /T NOM  HOM
(P<0.01),

600 -
a
OCF
~ 500 BONcC
£ H-C
i & #CN
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3 & NOM
‘g = = N-H
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EE 00l HOM
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CISJ g a a
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Fig.2 The cumulative CO, flux of different fertilization treatments during different periods

INE FRERR ARG AL BEIE] CO,-C RFHEEAE P<0.05 /KA 25
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2.2 BIEAHERFISNEE BN CO,-C AFHERUR IR R
221 HHEABURX CO,-C AEHEUE 1950

HAEFRAE Y CO,-C R/NKE RN H-C> N-C> CF, o oo
NOM> C-N,HOM> N-H, & HH 24 jifi AE A [] isf, + 398 [ A e
AL S 0 AR AE S CO,-CRER ., AL Ab B e mé 150 .
CF 5 H-C 4 $.C0,-C % Sk SIB B % K F (P< EZ
0.01), 1 N-C'3 CF il H-C f4F £.CO,CEFHAR 2 mof
#ON-CHIH-C I CF P3R4 50 B 2 0 R S - 109625 - 6556
30. 12 #165. 86 gC0O,-C/m>, CF N-C .H-C f4E Y, CO,-C g or . R =07401
IR AATBLIARE (0—15 em BHERD) O LLBIAM S 2 *
3.06% 3.80% 4. 39% , =% 2 A2 5 i % ( P<0.05) , 0’ . » "
T IR AT b B 9 LR o fak B 5 Ak B 1 A LB HHReE

i N Soil Organic Carbon Content / (g/kg )
LB R, i CF N-C H-C A HLAR & & A AR
3 UBRABETEEFTEIHRAES CO,-C FHMEZHEN

> CO,-CHl 4 H Huii b A K A8 19 + 38 [ A A HLAR %z

Fri (o) AR CO,-C AFHEE () Z Nl AL TETT Fig3  Relationships between the inherent SOC content and the
2 :y=10. 962x - 68. 86(R*=0.7507,n=9,P<0.01) (& total amount of annual CO,-C in the paddy soils received
3) 5 chemical fertilization

FHLACALEH NOM HOM 435 tt C-N N-HZ Bjit 43.84 ¢CO,-C/m* 1 110.99 ¢CO,-C/m*, H 2 5355
B FEXZ(P<0.05) ,C-N NOM N-H HOM HJ4E T CO,-C 5 H 347 WLBR Ak 19 L4943 590 K 7.47% 7.79% |
10. 84% 14.46% ,C-N 5 NOM LI K& N-HE HOM Z [H][4F X CO,-C o H - 5845 Bl i 1t 1) L i) 22 S AN i 2 15
AT HLAE AL 38R 384 HLRR & X CO,-C HER AT — & e RO B35,

2.2.2 ANEERINERXT CO,-C AEHERE 1R

ST AT R m A VB AL BE (N-H HOM ) K4 ¥ CO,-CHl 3 (P<0.01) /& T4 &4 HLIE Ab 2
(C-N .NOM) , 3% X ¥h &7 TALAEAL B ( CF \N-C \H-C) ( P<0.01) , A HLY R A3 & 5 4E 3 C0,-C) 2
W E B IEAHDCOC R (r=0.9015"" ,n=21) , RWIFEE A VLY RS IS A3 0, HIARAE X CO,-CB#THE K
2.3 HHEAHUBRXT SRR IR A e 1 5 )

WHAPUIEALFEF | C-N 4F ¥ CO,-C i E /N T NOM(P<0.05) , C-N £H4EF-14 H NOM /DBl 43.84 gCO,-
C/m*; F A HUEZEH H  HOM (4 X CO,-CH i 3 K FN-H( P<0.01) ,N-H -3 F4F tt HOM 7043 fif B i
110.99 ¢/m’[J CO,-C, MFEW F , A HAEALEHEGL Y CO,-C ¥ i AL Rk 78 B, 25 A FLAE b R
1) CO,-C (A HUHEHA I ) LA T8 R A ML SR 43 A . FH 38 2 W, C-N RIN-H (R HEA Lk &
L) B DR #5253 51 1 /N T NOM A1 HOM (A HLIR & &5 ) .

R2 CO,-CFRMAME A SMRF BRI L 51

Table 2 Percentages of the total amount of annual CO,-C accounting for exogenous addition carbon

e SRR 5 CO,-C/ AN %
Treatments Exogenous addition carbon 2. C0O,-C/ Exogenous addition carbon

C-N 431.1 50.14+1.82b

NOM 431.1 60.31+£5.95a

N-H 862.2 47.71£3.69b

HOM 862.2 60.58+5.22a

N-C . % A HUE O LA AL EE Chemical fertilization treatment changed from original normal organic fertilization treatment ; H-C ; i A HLAE B L
AL Chemical fertilization treatment changed from original high organic fertilization treatment; C-N; f& AT 2k it % & 47 HLAC 4 ¥ Normal organic
fertilization treatment changed from chemical fertilization treatment; N-H . & 15 75 H1L A SOt 55 1 7 HLACL AL 38 High organic fertilization treatment changed
from original normal organic fertilization treatment ; [f]—% % G ARI/ING FHE KRR 22 57 B3 (P<0.05)
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3 e

WK R ) ACAE A F o, SRS — 3 (BADUIE AL B F o, 320 RS2 AR 800N HAE it HE /5 )
SN, I B [H] 14 A2 A 17 T ) 5 0 FE A HE K98 T B 25 N AL B F o, B0 K IR AL B P, 8
b EZEZ SR, SR E IR RIS (B 1) . B, AR FIK A F25 G52 CO, HEMsh A b, H e
AV A ALAC AL B F o, 30, SO A AL 3R F o, 35000, R WIS BTG AL RE W] S o, )
A, AELIE co, RRHR /N YR Ny . & wE A UL L (HOM>N-H) > % & A HLAE 4k 21
(NOM >C-N) >fbBAL# (H-C>N-C>CF) , iX —Z5 R WA HUIE 8 o 25 3 0+ R IF i, S5 a7 AR IR 25 1 —
T PR I SAE Y CO,-C 2 ) AR B IEAH R (r=0.9015"" ,n=21) ;i 45 0 Ui I 7 AH
[t AE 25 A2 T, 78 MR 75 4 s 9 7K RS = HE T CO, B 22, Fl I B - 96 LB 2 52 i) = R NP ) SC PR R
SRABREE 2Rl B A R R A AR Y A AR IS S

HEX CF \N-C  H-C (it FH 55 AR e T 3 [5G A HLER R [R]) 19 CO, A HE i f2: Bl A AL 55 2 1% 184 Jon g 384 Jn
(FE 2) , M A AR & w5 Lo ff A CO, MR TE L , CO, HERUHK , HHEA WL (bt ik £ |
FE Bt ALK £ DL CO,-C TE 30 2% AT AL it AT AR I H 388 AT A FLAR % 12 (x ) A1 AKRAE X CO,-C(y) Z
]2 7 .y = 10.962x—-68.86 ( R* = 0.7507 ,n=9) HEATAG T ; [t 22 B, R 0t FH A HLAE ) 2 15 AE K A
TR —RIE S, O A A PP A IR | B0 A MUIE AR R Y T A DL o i 2k 2 5 K
12— i FH AR AT 1) - 584 BLAR K — 2, DL CF N-C H-C 3 Ml L AL B4R X CO,-C2E(H N He i, ZEA % &
CH,-C BYRIHE T, K & A PR AR A AU A KRS £ SO R IR JS , L 15 em #F)2 2 3EH HLER 3 51K
WETT 2 25a Fl 16a 14 2 Wit FHALRE KRS 00 BLER KT (14.45 g/kg) o ARSEBR B I ] AR - ARG B4
AR R CH, A B ZHERCE ™, I H 3584 HLAR (1 S5 B 25 AR/ N

C-N N-H( [fA +HE MU &2 5K ) 20 5 e NOM  HOM ( B A + 884 MURk & & A 8 ) 2 B
43.84 ¢CO,-C/m*H1 110.99 ¢CO,-C/m* , iX—&5 51 2 M B, 7e G HILAR 75 1 ARG B AR i /K R b it sl 34 e
AU AR 350 A ML R R R /KR8 v, HA WL Rt P Rk 22 B R KRS L it 2 | Bk L
SEOVRN Li AT BRI ARRIZS IS . DRI, AR HLRR 5 A A B AR RS b3t HLAE 2 F T A A AL
A i R AU A YR, CF R NOM 2t sl it A HLAL J5 , HL 5 7 LA -1 il 2R, A HLR 2 e 4
K e HE—FR A LY RE AR EALT e LIS C-N FIN-H KA HLY0 R W43 i 553 1) 8 2% /T NOM. Fil
HOM (A HLEHR FE A iR (2 2) o BT I, A5 A ML RLIE FH T BLBRAK N 8 KRS 1 1, 88
HLIR B 5 8 R, A ML W o3 A R, A ML i i — 20 B SR R PRI, 16717 U B = A WL &5 i AN [
B KA A6 AH R A MLIEAS BT, L - 98 AR 25 A [R) A9 P A -, i iy A s A AL A B 4
AT HLBR © 2835 BRI AOSEA5 7K, LA C-N NOM FIN-H HOM PiZH A3 CO,-C 4F SR HE i 2508 Jy 20, 78
AN CH,-C BRGS0t A AL B A 3k 8 A LR A S A US|, 2 SIS 28 17a 1 3a TR EF
A PR & (18.67 g/kg F120.46 g/kg) .

A AR 5 T ORI KRS A MLERF A (5 (14.45 o/kg) MIZKAE £ L Bl b A 25 35 4 48
AR ABIS 78 3 AR & AT s AR 7 ) A MLV {E ( 20.46 o/ke) BY/KAE 1= 34t A HLAE BE A2
HEKRE AR . F T LUE R St ALIE 2 3 T 3 B (R A8 2 & A 7™ ) 38 LT (8 1935
B 5 SE AR it , 75 £ 455 08 A K R = 1 0si /D HA LI it FH 2 s 3 58 4 it Ak N A - S 350CH: 1= 398 ML 1) 4
& o PG, 76 O 5 MR LT K R it FH A MILAES 1T ke Gt FH AT 1 8 SO 008 a0 38 ML IS &, i ELid
TE TR A A PR K

4 Lt

AR E i AL BE BH 02 CO, HER S A A1k, A7 HLIE A -+ 38 L35 R AR iF 2T 8 /KR8 + 4k co, HEHL,
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1406 JAE = 35 %

T A ATLAC ) 213 7K A - SOt A A i FE i S0 A LI AR 2R ) L BT LBRAS 0 2K | e 5 B0
— it ARG A A ML KT A — 0, A A AR AE CAATLIE ) B £0 e piORs + B Boit (K6 ) A1 HLIE BE et
HAHUBR AR 2 A LB K AN R] B9 KRS AR AR R HLALAS BE T, e AT LA K P fie 28 22 3K B AH ) #4587
i, M A ATUIE A T £ SR FH - S8 6T 5k T i 1) T 4R 282 FRE i, 3 A ML st A NS A2 7 1 1 8 e T 1 38
AR K A RORAE
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