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Abstract:  Objective Winter multiple cropping of green manures such as Chinese milk vetch and rapeseed is a traditional
system for improving soil fertility and crop yield in the rice field in southern China. Thus, it is of great importance to analyze the
soil carbon (C) cycle and the ecological functions of green manure by exploring the distribution of photosynthetic C in a rice-soil
system under long-term winter cropping of green manure.  Method In this study, based on a 38-year rice-rice-green manure
cropping experiment, the Bc-co, pulsing labeling technology was used to study the distribution characteristics of photosynthetic
C in a rice-soil system at the tillering stage of early rice season under long-term green manure (Chinese milk vetch, rapeseed and
winter fallow). At the same time, the stability of '*C-photosynthetic C in soil was studied by measuring the content and
distribution ratio of '*C in particulate organic C (POC) and mineral associated-organic C (MAOC).  Result The results showed
that the biomass of rice at the tillering stage was not significantly changed but the root/shoot ratio was decreased by
12.6%—19.4% with the long-term multiple cropping of green manure. Compared with winter fallow treatment, the cropping of
green manure promoted the distribution of 13C—photosynthetic C in the shoot of early rice, and the accumulation of
3C-photosynthetic C was increased by 19.9 mg-plant” and 80.6 mg-plant™ in cropping of Chinese milk vetch and rapeseed
treatments, respectively. The *C-photosynthetic C accumulation in the root of early rice was decreased by 2.7 mg-plant™ under
Chinese milk vetch treatment, while it was not significantly affected by rapeseed treatment. This result infers that long-term
multiple cropping of green manure increased soil nutrient supply and reduced the ratio of root to shoot of early rice, which allows
the rice to distribute more biomass to the shoot. Meanwhile, the cropping of Chinese milk vetch and rapeseed treatments reduced
the distribution of 13C—photosynthetic C in the soil by 7.6 mg-plant’1 and 7.8 mg-plant’] respectively. The proportions of rice
3C-photosynthetic C to POC and MAOC were not significantly affected by the cropping of Chinese milk vetch, but the
proportion of '*C-photosynthetic C in POC was increased by 35.3% with multiple cropping of rapeseed. ~ Conclusion The
long-term multiple cropping of green manure promoted the accumulation of rice photosynthetic C in the plant-soil system.
Compared with winter fallow treatment, the accumulation of photosynthetic C in the rice-soil system increased by 3.7%—-28.0% in
cropping of Chinese milk vetch and rapeseed treatments. On the other hand, the long-term multiple cropping of green manure
increased the distribution of photosynthetic C to the shoot of rice and reduced the proportion of photosynthetic C to the root of
rice and soil. Moreover, the stability of rice photosynthetic C in soil was weakened by multiple cropping of rapeseed treatments.
From the perspective of increasing the total organic carbon and the stability of photosynthetic carbon, the cropping of Chinese

milk vetch treatment is a better system for winter multiple cropping of green manures.

Key words: Paddy field; Green manure; Photosynthetic carbon; *C-CO, pulsing labeling; Soil organic carbon fraction

TIEAT PR Rl A S R SRR BR A, L
R CO WY EERIR . 40 - AT LB ¥ 4552 22 it
ARRAAREAS AN EE TR I+ HEAE ) i R A
KA EER A Y, REREERE 3 000
ZHRW, GeEV IR 27.4%, KR RS
SEREEY AT 36.1%%, BF5ERM, iF2k 20
AT (A [E A FH L 3E I 69 A BLBRAT 74% K IR T 7K
& ERHRA BB ARRDY, KRS £ e B W] i [
WA, HIA LR AL THRrEeNIRAS, 4R34 &
BRACR N 0.28 thm 1, KRG AR AE F L3 Bl
BRI ORI BTSRRI, 0 4%~ 6%

1 6 itk 3 3 AR PR T B i AR L B A BL Ok
o StERiE A RIS, — 5 LA B I R A
TRARER (>0.53 um) Ay G0k, Fa g 1 35
Wik A4 MLk ( Particulate Organic Carbon, POC ),
SWERIA AR 53— 53 W Aok
B/NF 0.53 um B YpE0R I s m e, A Z A
YR, B A X R E B0 W 4 S AR BL K
( Mineral-Associated Organic Carbon, MAOC ). Y& &
BTE POC Al MAOC Z [ i 73 Bie B T AR AIE 12358
A HLBRBT 3k BE 7 B LR AR D R F X ) R 2

TR T A PRRRENE. Hitk, FFOGEIRTEK
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FE- LRGP, XE— AR RS - BEE L
A R REY Yk et o (| B R =

A R AEAT ) - - 1 R 48 vh 2 i R4y L 32 1
HEIH | AVEY R B A B RN AR 2 it A R 3R
Moo, st Ak PC-COn AR 25 SR T 1, il
R T B KRS - HIERGE TR, & TR
br A4 BC iy BRCREIBCRI ) H A it BUK T
T, KFEICA B i R PR UURL A R R A SR
T Ay IS K RS- HIE R G oAt o i, HIE
R T RAE KRS LRy sri, JEHRAEAR PR 3
POC YA RI | AR T 5 2 W it AC 15 it A ) 23 24
BN RAEKFE- RGP . SR, Jeiik
FERE Y- 1 HE Z e v i BB R G S AR B T R
Tia) - 38 T A 43 e 5 R e Ko it A e %) g g R g AN
SEAVEMT, R IRARER

ARG PR ER I 2GRS LA HLa A 3R . BRI
TR B LI AR R R RS X
e -H - A S b R e v i WL S AP 2 . X P &
JIE A 0T 5 X e A b T (4 95 Bk B 4
5%~8%, HLAZ FAS[A) S A 5 2 Y - 39645 WLAR B 2R 22
SRR BT R, & FE R AR AR 2 R i K
WA, BUEKREARE I, KRR R KA
AR R WA A B ) LR A A3 C, 2 1 2 AR R TR
A HLERAL AR R 22 7 U KR TR SR A & Fh Ak
PR A B 7E 7K i - 38 R 4 b Y 43 T R A el 2
T H I KRG G A Wk 1o AR B TR X 384G MLk
TR BTk v A REF AT

HAT, XTFKRRBEEARNITTR 2T ENZHE
WRIG R TIT, IAE H B 3 BEARF T OB A e K R - 13
R oy P AL B R0 . ARSI ARTE 38 A F5 - -
AEAE FpE SRS, R PC-fknhhricER, BRIk
WG M BRI WSROI A WAE KRS - 14
RGO, B H I AR BRI R FH AE £ 4
POC 1 MAOC R ERHIE , LU il o 5 2R A A
£ M52 Rt , /KRS B A LR 22 . 5 0E +
AR LRl AR

U RS i
1.1 BRIt

TR 1 A7 T 38 R A0S B v [ Al R A o 419 5
ui (26°45'N, 111°52'E) , ¥4k 150 m, FFHR

TR K254 18.3°C A1 1250 mm., i +1 K
gt RERKR L, HHEHON R,
+o EMIRE AT 1982 4, SRAW RG-SR AL R AR
B, RENERH-ERY (DDZ) . WERE-H
(DDY ) FIRZEFE-PKIH ( DDX )3 4 4b 3, Hirh DDX
M 1985 AEFFIR IR . B AL E =B, BEAL
XA, NXERHK 37.5m? (2.5mx 15.0m) . %
ZYCHHSAERI 2518 7.5 kg'hm 2, 37.5 kg-hm 2,
SEALFPAR A AN HEAL , TR R ICEIHT 10~15 d $r4r
AERDF 4% T H R, AR AR AT 2 A sk
NE 23R e [, K AEFRE A o A BEK A
Z it A e — B0, AR R AR AR AR ], N P,Os
A1 K,0 1yt &0 508 153 kg-hm ™, 84 kg-hm 2 Al
129 kg-hm™2, J3 kA8 FE HE 6 A0 . RERE it
=JC (14-14-14) EAME 600 kg-hm?; JBAENIRE
M KCL, Jiti AR 25N N 69 kghm? Fl K,0
45 kg-hm >, KREBFHIMS —20, BERE, Ira
FRSE A IS H ARig I R HEI 2020426 H S H ),
2 Mb P R REAR PR R L 1.
1.2 BC-CO, iRigikie

e PRy BERE RS (2020 4E 6 A 6 HZE 2020
6 H 12 H ) 17 PC-CO, bRiciRgs, briciksh e
BRI ES# Lu Al Conrad"™ T E. dRICHE
H i I R A SRR R, A2 15 em, i (IF
FO) A A4 15 em, Fui (EPA) @& il -5 75 em,
AT, M A AR IS K —aE i, i AARIE A
o AR /NP AERRE, EER—C (R
rhOK FE AR R P RO R AR R — ) BRI
IKRERE IR (BN BE = /NX, BE/NX—50), (7 7 d
Bk hbRic, S RARC 8 ho &K 9:00 TFEAFRIC,
AR — /N ARIE RN EA 35 mL By PC-CO,
(99 atom% "°C), 16:00 FEAfJG—IK, 1 hj54
Fric CEPEERIEA 8 K ), B RIrC4 i 548 irid
i, BAFRCIRE A ORI 1 960 mL Y
BC-CO, (99 atom% "°C). 7 d Jatricikasm, *
B2 KRG B - 3ERE
1.3 HmXRE

PRICZERE, BRMARICE G R S OKR,
W /KRG Hie b L5 | MR 543 JF J5 A Sk K kT,
SRIGTE 105°C F A7 30 min, 75 60°C F4LT ZEfHE
[l SRAEARIC R IR 15 cm A9 L3, ZP B
Mt sk . RAERT, SR
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Table 1 Physical and chemical properties of tested soil
A & LA B A Ak A
ab ALk SOC/ AL
pH TN/ TP/ TK/ AN/ AP/ AK/
Treatment (gkg") C/N
(gkg!) (gkg") (gkg") (mgkg™") (mgkg™) (mgkg™)

DDZ 5.75+0.06a
DDY 5.73£0.15a

DDX 5.65+0.06a 21.76+0.21b 2.20+0.09a

24.79+1.91a 2.29+0.05a 10.83+1.06a 1.25+0.05a 10.71+£0.37a 156.79+6.35a 73.30+3.51b 115.55+14.17a
23.25+0.87ab 2.26+0.07a 10.29+0.69a 1.28+0.20a 10.34+1.36a 150.09+5.74a 95.83+10.85a 93.75+4.51b

9.924+0.39a 1.38+0.05a 11.49+0.66a 146.76+2.96a 75.77+12.18b 96.67+3.46b

1¥: DDZ, WER-L=IER; DDY, WMEM-MFEEM; DDX, WERM-L MM, FPBEA=ATHRFEER PHELR
W22 R B R [6) -1 3 s A B 272 (6] 7775 i 3% 2% 5 ( P<0.05 ), F[A] . Note: DDZ, Rice-Rice-Chinese milk vetch; DDY, Rice-Rice-Rapeseed;

DDX, Rice-Rice-winter fallow. Each value in the table is the mean + standard deviation of 3 repetitions. Different letters in the same column

represent significant differences among different treatments ( P<0.05 ) . The same below.

1.4 $5HRNE

LR TR (R Ak ) POl
(7 R AT I A

POC Fll MAOC % il 22 2 HR 2 8 55 % P i) Oy
2o, BRERAEGTR . FREL 10.00 g i 2 mm G i KT
+AEF 100 mL B0EH, A 50 mL 5 gL' N
WERRENZ W, LA 180 rrmin ' fEFEIR LR 18 h,
W5 B MRGE 53 um i, AR EE FKEZK
b R R X Y A o O = R b s 350 1 1A
AHLY (> 53 um, POM), ffi Fi/r A #as 445
AW (<53 um, MAOM), 7351F 60°C FHET .
HET IS A VLB 0.149 mm 7, I A HLER &
&, 3 POC ik 5 %( Particulate Total Nitrogen,
PTN) & &% POC/SOC ( % ) HHAAXWT .

POCE & /(g kg ™) = BokiAG ML AT WL 2 &/

WURLA LY e/ g

ke My —
E ke T e g

PTNTH /(g - kg ™) = BB A LA A /(g ke ™)

WORLA L) ot/ g
TR/ g

POCH & /(g-kg ™)

POC/SOC/%= — ;
SOCHH /(g kg ™)

x100

13 C-POC i it / mg = WK WL C o & (mg - g ™) x
WORAT WL i/ g

+ 3O E R MPOCHBE HL 1/ % =

B C-POC i &/mg
BC-POC i f/mg+C-MAOC & i /mg

x100

MAOC. #4567 % ( Mineral-Associated Total
Nitrogen, MATN ) . MAOC/SOC (% ). “C-MAOC
B HEEPOESER MAOC ZMECHBIAHE S Bk
N—3, ¥ POC Bl MAOC , PTN 24 MATN E[A]

IK R MR 5 1 SRR S A PLBR A DL R Pe E
FEAE R 28 L3 i A ( MAT253 A, SEE#H
ANED) M. PC FEANES BT gl
RGP, mtsicEEREAERR IR e
FERHE, BARALIT

BCHE/(mg-g7") = hinFEs TP CH R /% - debrid
B 3 C R RE /%] < RE S & i/
(mg-g~')+100
1.5 #HiEaiE
K Origin 8.5 1 SPSS 20. 0 #1745 4b B A
Gt abr, 2R B EERMBREE T Z50

( One-way ANOVA ) #1745, R AXEH ( Duncan )
LT ZH L (P<0.05 ).

2 4 R

2.1 KEASMFETH/KBEMEMRELL
KRR AT IMSRAA RN =M 5T K
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FeEAE YR A 13,83, 13.63, 13.36 g; M fhst
NEEA B K A A, AR T A= i
fkass, AXRIREEEAKF (F la), ERER

P<0.05 ), [RI} , S FPEg L ELA $ e 7R 3 S i i
Rt T B SRR B R 3, (EEA R K B B 5K
(18] 1b ). S5 = SIS A KRS Bk i AR L 2

o 7K A AE Wy i Y AR e L SRR AR 19.4% (D 1a, EREAR, S AIREAIR 20.9%F1 20.4% (& 1b, P<0.05 ).
a b
) 1 Hi 3B Shoot 1T #R Root 0.18 ) 12 1 Hf1_=#F Shoot R Root% 0.16 o
o WEH RS ba o RUEH RS a g
~ 18} 0.14 <9t g
g | I e = 2
= - T - & F T S
s 12 J l 0.10 = e 6 1 l | 0.08 &
Z Z w2 | =
I a a a 006 3 ES 3p ° a S loon B
m ~ 2
0 0.02 (g < 0.0
=1
<, Z Z ﬂ/ = £ 05 7 7 /
a a a 8 k3 T
4 1.0 a a !
a
6 DDZ DDY DDX = DDZ DDY DDX
Ab R Treatment Ab¥R Treatment
Bl 1 &REFGXKREEYEMRELN (a) MXFKRESmE R LR (b)
Fig. 1 Effects of winter planting green manure on biomass and the root-shoot ratio of rice (a ), on TC and the root-shoot ratio of rice (b )
22 RABIEARE-TERGHNHE I 2.68 mg A1 7.63 mg. SHRCLLBIFEE 1.1%F0

TEAKRE- R G, PCOEA R EE AR K
Feidh 3, 35 93%LL b, AEiaki B RO 44
(K 2a), SEAFIRNAIEM L, &R
fili PC-ot A Bk FE K R - 1 R g AR B8 N
3.7%~28.0%. H, BFE A KRG S PC-
AR AR 19.94 mg, 43 BC HL A 1 T 4.0%
SrTE E KRR ML A Peolb A i R R B Y

[ #b_E3B Shoot 1R Root [ 5 Soil

a | b)

2 4807

g a

?l) 360} b

al

S u E
i 5 £
&1 2 =
Oz 120f =
w2 e
[2 s )
s " o
NO 10} v

w b ®

(=]

g 15¢

=

S 20t a

DDZ DDY DDX
AbF Treatment
& 2

Fig.2 The content (a) and distribution ratio (b ) of °C in the rice-soil system

Distribution ratio of °C in the rice-soil system/%

3.0% ( P<0.05 ). EFIMEME PColL ARk AR K AG I
BRA R MR N 80.62 mg, A3 HE HLAG | T 3.7%;
FEK ARG T AR BB RAR ) 3 C Y B
JCBEAR 7.81 mg, A3HC LGB R R 3.3% (P<0.05), I
WA RRM, KT P ARSI T A B AE K-
RGP BR, Em T Hm KR LA,
FFAR T 1) KR I 3 0 1 o ()3 B 5 0 i L 491

[ ] Hb 3B Shoot MR Root [ 5 Soil
100

954 93.4%b
97.4%a 97.1%a
i

DDZ

DDY
AbFR Treatment

DDX

PCEKAR-LIRR G P E i (a) RAMECLEH (b)
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2.3 11 POC.MAOC R} tAMETIERNAS

ok i

K 52 Fh 2 R (5 K R 1 A ML & & B om
6.9%~13.9% ( £ 1); POC il MAOC &+ HA7 8
Mk, L HRERTE, SKWML, ZFhst
JEE POC (§ FLF#AE 2.37%~2.88%, MAOC 5 1
i 2.66%~3.77% (% 2). KIAEFIERACH A B
YRR A HE R /N B (R 1), [HIEte T 4%
WRAPY T CNH (F2),

KB PR T L3P A ikl POC,
MAOC W53, 5 FFIRINEIA L, M F it i £
B, B EEKT 80 Pc-poCc M
BC-MAOC jfr, FRKIEE Y310 56.7%F 65.8%
(P<0.05); HAMMEEERMLT "C-MAOC i, [
IR R 81.1% ( P<0.05, & 3a). fE4MECLLHI L, &
g R¥IE R B E WA PCob& A POC Fil MAOC
Aoy P B LGl T R SE W T ok
] POC M4 HL, HAlEIL 35.3% (P<0.05, & 3b).

x2 ARZFEEM T LIRBNANKRESTVESTHNK
Table 2 POC and MAOC in different treatments
AbFH Treatment  POC/(gkg') MAOC/(gkg') POC/PTN MAOC /MATN POC/SOC/% MAOC/SOC/%
DDZ 8.70+0.30a 15.39+1.60a 22.21+0.76a 8.07+1.75a 35.26+3.57a 62.01+2.13a
DDY 8.32+0.46a 14.67+0.50a 19.59+2.10ab 8.33+0.28a 35.77+1.23a 63.1242.20a
DDX 8.30+0.27a 12.92+1.43a 17.05+£1.95b 8.02+0.78a 38.14+1.57a 59.35+6.12a

. POC, WAASAWEE; MAOC, WHIZAEAFIM; PTN, PR EE; MATN, ¥4A5E%A; SOC, AW, TR,

Note: POC, particulate organic carbon; MAOC , mineral-associated organic carbon; PTN, particulate total nitrogen; MATN , mineral-associated

total nitrogen; SOC, soil organic carbon. The same below.

a) b)
=
2157 ) 2
11]4 5 |B& v c-poc [1°c-MaOC =2
tRe) =
U< 2k I =
23 i
2.20 :l 0% 8
- or Z
30) a z
QO ,
ox 6f &)
2d b a ©)
jo) B TR &
-—-E L‘é 3 | s X l(:)( X %
® 5 b R 4o
Hg 0 b R
© DDZ DDY DDX L
Kb ¥ Treatment

Distribution ratio of *C-photosynthetic C

72.8% 449%
/ BN {\ BN

XX

5N | ERRRLS R R

< B 27.2% RS 58195

s

= DDZ DDY

g

Q

o)

[=®

=
B "C-POC
[ ]"c-MAOC

e RN — 410 HLER A AS [R] A BE 0] A7 7R B % 22 5% ( P<0.01 ), Note: ** significant differences among different treatments

within the same fraction of SOC ( P<0.01) .

K 3

BC 78 POC. MAOC Hfiy i (a) MAFELILH] (b)

Fig.3 Content (a) and distribution ratio (b) of °C in POC, MAOC

3 1
31 KEISHEIEXKEEYER LR M

A E MR NE AL B RIS (AR )
M TR AE o 2 HE 1 B A i, R AR M ik s S RE
P v LIEATHLST . Wk AR, Lo R R Y 33

MRy n R AR A K P 5 g 45 SR A
], FEAHFZE iR ) A2 N A AR A BLa o5
BN 6.9%~13.9% (£ 1), IEH THEEM AR+
BRI ROR . RPN E RN R o AR
KA M R TR A A, HRRAR T KRR AR i
to, BHEEMERYb (E 1a), RASER
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T fefi AR T SR 22 LU A5 A 0 5 A3 e b, 1, AE—E
FREE L RRAR T MR A i o o5 e, X5 A E
FEH i A LT G RE R TR R L TR A
AL IRPIR R, R TR R A R R A E R
Aib FHAS ) P B b 88 o T - 9 L A ARl A AL
B a R (R 1), W T KRR IR TR
LT, WAL 35570 & AL, KR
Z PR AT E 1 T, RIERALEK, ¥
TR 2R 5 - S o v L, 2 LRGSR A0 A R 0 Y
IAh, GRABFRAEN R e, St B b = A A
B DL B HLIR | Ak S SR R B T
— B LS KRR R AR K P20 KR AR
WEANEAERT, KERE R, H24EY
SR C M 1S, ) b Oy SR A AR R R R KR
PR PR T IR
32 HAEMREKB-LTERFZEPIENELETSH

23 BB i) M) Sz

B B S A ) - 4 2R G A A 1 2
gy, HORMMROLAEERMEE, S 2EY T
W, TR R )RR R VR A L, A AL
HEAHRRDY R, AR - LR RS
AR A 5 L R PR e . AR &
I, KM P = RS S B kA KRS - LR
Gp il SR BN 3.7%~28.0% (&1 2), £ T
S TP A W] 3 5K REAEARAR PG BRI & A, X AT
B TR IR AR = T KRS & A B I G -
F AR AR, w7 HOL AR
Mo #E—200Mr kB, 5KREA: 9 i HR e b 34
— 3, G R IR T KA AR AR AR OG A Rk ]
R FERA B (B 2b), dEMREARK R B AEAR R
R aE (B 1b), EDTE T 7EFR 4 78 2 450 T K /s
T AR S B8 2 (0 A it o e 2 356

A ) 3 11 43 T el 3k K AE AR PR U ) T
ST, KRR R AE R, e A mm g
M AR 2 AR, KR AR IE AR
FA KRR R AR, W T RO
B AR B s AR E L ) (TR 2)o 3 — T e 4R AR
SRR T K REMRIEE b, AT REAR T 6 A B 1) 1 48
W53 BL s BRKRE B Brsgm sk, 384 HLT & 2
I 3 R 0 AL 2 5 A A ) A Bl ) - 1 43 1Y)
HFP @H, B n A PR & R SR IR R
A, AR R W Z R A RREE A 1RO (B 7E

ARHFFE R, SAAET A LR & B S 0 15
Fob Ak REENBEIFA -8 X—HHERN
ARG A AL B AR (] 1a),
3 — 7 T AT R R Ok 44 PRI AR BT 4 3984 HILA A 8K
F BB (R 1), HYR TIHRBUESRY I,
2307 WA Z2 W WE 2 IO R Y R W T PR O Ay
WA TR T A 3R 40, TR KRGS
fe ] B3R . AL, KT RN ERIE + A AR Y
FERRRIE T KRGk, FEMNEKALERIE
PR B (R YRR &, TS =
PR BN 414.4 kghm™2, WESERLBRE K 247.1
kg-hm™), 33Xt AT B W 4 A HLRR RUK RO &
WA BAS— S A

AR L, KRG AR E T B, U
BRI TG RLRANLE, Hb, fEAR A =92 pR
B KRR AR, AR TR S A OGS ik
PEA LB, (RHEKFEEAHURRLR, B+ 55
33 KEAEHRELTEDTHREENZZTS MG

B &4 ) 2

THEAYR ST WSS kE T HEE
PE, KA PURTE T IR 4 POC F
MAOC, W] LLUHE b b A -+ 3ms e A Fa g ik s v,
MAOC 5 A HUBK ) L il s, - S8 LR P40 50 i
ey, S R LR RO A ik
1E 13 POC fil MAOC H s FCRLE:, A B TR
HAE BIERWR e tEOLE . 54 RAAREARLL, & F
SEALALHR 3 E POC Al MAOC & i 3 B 38
ek (& 2), MWK EBRAE POC Al MAOC
A E R (F 3a), XAlRER 3 EA DLk
TR FUK ARG G A itk 1) 3843 B B 1 22 S5 R .
R, AHXT TN, ERIEAET 1
B MAOC (5 #Las ) e il o i & A8 4k (3R 2),
MAKRDECE BT ZE MAOC H i K H He 9 24 53
FREAL, UHERKIME FmSEa s (& 3b), £
TR SN A Ao A A PR B R M C
S, IR T LK R A ik Sk U5 1A HLER 9 2
EME . A HUR RS E fh R R A R sl
HZH 55 (RFE) R a3 — il F
15 C/N HUBRAIG , A BLBRAE GAE P 1) T ) R e
il LS Pk A A5 o T RIVARE [ 45 ) SRUBR R (i
FE PR B T AR ) BT B8R C/N LA
KA NLSRMT WL EESGIT PR N T K
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e 60 %:

WA ML RS T 130 O/N b (1), 4y
XiF KRB A Bl 0 )RR JBE 55 T4 PRIAR B, 3 1 AR
HAE MAOC il . SR b, KASE ARk £ L
WA A L3, SR, #
KRB A MAOC W 43 L EL 4 % T MAOC
AANUEREI B (£ 2, B 3); it E Rk a1
PSR S5 (B 3), ATRER I MAOC ik
Y O/N ELBIRR R, FLAARJE i 3R A B
FAHT

4 & ik

KA A T 05 = e M = 2 g fe R0 ik 7
IKAE-EIEARGHRRER, P mEA iR KR e FR
AR C i/ G o K R b S B 3 £ 3 i L)
IeAh, & Z=E RS> T A Bk 1] MAOC
1157 T 7 3 1 P = g e o R U i
AWFFE TR R AR K B 7 BE R TT Y, k= XS
IKREREA R B HDE A B FOAE AR, A Tt —
BT
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