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B BESFHTERZEEH
T 1 B B AR KB WA

A RS OEARET M OFE T wANE B K 5 8
(PR K2R A S A YR 2R B/ = e e X AR S A B B0 T 8 S0 =/ mg O L RO U E IR TR S L, ERALES
400716; *VLFEARM RAVEY A FA S SR E T FEE /LA E ALK =, /5 330045)

W E REWEERERELRAKLIREATE LEERE FEAVR TR RAGKLEE

Z,ERANRVTHFEL RN ETERF AL BRAINAFTEEL L ARETEEZLAHGT
SmE AR EN T EAREEAVRE, 2 Rk ERELERAREKSEHE AN
BAOBRMBTHELENAR ERLN, AL ER N T HEIRRLERARKLE, REHL
ARATHREAAKR K GERFLIEAAREKESEN TN FEERZH 10~5 mm 7 5~2 mm
RREEEN TG 2 MHAREEENTEEZH 0.25~0.053 mm A K K4 &%
R AR MR EE L E R TR EENEAREZLEANKESE, T EREANE N
7 10~20 cm 7120~30 cm £ E X AN L E AEL R EFEZ RSN ET LA
BABWAWMTHE E40~10 cm.10~20 cm 1 20~30 cm + B B H LB 4 B th Hvl H A
EHEATHNHATRHE W, EFTEN ALNARENERAERAZR. TR, AELE
KB T T HERTIEARKEAE, BAEZA G TEZXEAEmETRE K EH L E AR
4 E.

KR EKet; KB, RALE; LEARK, LEANK

Effects of Chinese milk vetch intercropped with rape under straw mulching on soil aggregate
and organic carbon character. ZHOU Quan'?, WANG Long-chang'*, XING Yi', MA Shu-min',
ZHANG Xiao-duan', CHEN Jiao', SHI Chao' ('College of Agronomy and Biotechnology, South-
west University/Key Laboratory of Eco-environments in Three Gorges Reservoir Region, Ministry of
Education/Engineering Research Center of South Upland Agriculture, Ministry of Education, Beibei
400716, Chongqing, China; *Ministry of Education and Jiangxi Province Key Laboratory of Crop
Physiology, Ecology and Genetic Breeding, Jiangxi Agricultural University, Nanchang 330045,
China).

Abstract; There are severe soil erosion, shallow soil, reduction of soil organic matter, and poor
soil and water conservation in purple soil areas in Southwest China, which become the main limiting
factors for the sustainable development of agriculture. A series of buckets and field experiments in
the field were employed to explore the soil aggregate and soil organic carbon in response to Chinese
milk vetch intercropped with rape under straw mulching, aiming to improve soil aggregate structure
and increase organic carbon content. Results showed that intercropped Chinese milk vetch increased
soil micro-aggregate content in rape rhizosphere, and reduced soil aggregate mean mass diameter.
The change of soil macro-aggregate in rape rhizosphere was mainly caused by the change of content
of soil aggregate on 10—5 mm and 5-2 mm, while the soil micro-aggregate was mainly caused by
soil aggregate on 0.25-0.053 mm. Intercropped Chinese milk vetch and straw mulching significantly
increased soil organic carbon content after corn growing season, with increasing the content of soil
organic carbon on 10—-20 cm and 20-30 cm. Though intercropped Chinese milk vetch and straw
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mulching had less effect on soil total organic carbon in rape season, more and more significant effect

on 0—-10 ecm, 10-20 ¢m, and 20-30 cm with rape growing, especially in stem elongation stage,

flowering stage, and harvest stage. Our results showed that the characteristic of soil aggregate in

rape rhizosphere could be changed by intercropped Chinese milk vetch, and that the content of soil

organic carbon could be increased by Chinese milk vetch intercropped with rape under straw mul-

ching.

Key words: purple soil; green manure; root interaction; soil aggregate; soil organic carbon.

TP B T S A7 T R AT SRR AR 2
S LIRSS I B N AR AR LA Y
FEARHATT, HIEMTRIR S LR AL Aoy
Rt BLHEEAE G, 5 i 5OR R A AN U iR VR A
KA, i EXE ST i i A0 ] <y 25 M) P 45 o B2
S B LR (SOC) AU + 13750 A I
FES G, 1R T A i
HACR 5 i B LA R I A R AR )
P AR (A I AR P b AT LR L 2 Bk B A9 5T A A
S TR

F [ VU P S 28 8 L XOK RV E L R
WAL R R BOKOR R RE T 22, B O A
AR R ) S PR A R AR X P R S
DA R FP PR 02800 AR I 2R, AR AT
B ZEME N RGP PR EAE R L AROK e 1%
FIE 3 T T Bk ¥ T AR v VR 7 T T A 2 Ak
g T AR TR L, AT LR e
Feor, 0 TRV AL R, AR ZE AN A 7 sk 1A
VR A 3 I T R - A BILe S i
I AT R 28 6 - IR H 5| AL L5 =
I, IR I I 5k At oy E2 b, &
SBTSERE A T 250 T 5 SR =AY S A 2R
VR B AT HUBIRAFAE | LYY S 127 41X o4 3 T 4 3 141 2R
TRES R FNEE AT LB 5 B 4R L AT 5 4 10 142

1 ARMREHARTGE

1.1 A5

ARG T 2014 4F 10 H 2 2016 4F 9 ATEHE IR
AU A X P R K 2 A A 3 (29°48723" N,
106°25'35" E) #4174 Z AP YRR & 1156.8 mm,
HrpF 7 Rk A B &5 B 41 25.3%
46.8% 22.5%F1 5.4% ,“F-75 &1t 1181.1 mm, 4 H HEHT
e 888.5~1539.6 h, H HRH 43 RAUH 25% ~35% , 4
ZH BT /D AL G AR 10% 2247 AR50 BT 30N
PO S22 00 4| M g A 48 20 3R 5 AT 4 8 pH
6.30, A MLk 8.61 g - ke ™', Bl fi# & 80.38 mg - kg™,

B 41.08 mg - kg™, A 106.20 mg - kg
1.2 kit

R — AARR L, BCE AR IR T, SR/
Y5 =3 (W8 d ), BRI iR (R
94005) , F 2014 4F 11 H 4 H#EFh, 2015 44 H 19
HSogk , BEALIX 251, 3x2 RUA KRB i%it, 3 Ik
FAEL W3 FBRAR T 1) SE R FRAR (F) < 2R}
SRR, oM R EAE, A0 T 4R 2) R
(P):JH 120 HJE e MBRAR MR R E 43 HAE, 777 |
A T EAE 3) ANFRAR (N) AR R E A HAE,
YT e e i 2 Fos L 1) TR AR
(T) AW AERKIMN A AT 5552) B FrE 5
(S) : TAEYIHEA K AH 25 F 3750 ke - hm ™ ) 7K F&
FEAT Y 507 25 (B 0.15 kg) .3k 6 AL B 4351 h
FT( 6 2FRil+ R A 5 ) (FS (58 2 AR + R #1
75 ) PT(HER AR+ RS FHAE 35 ) \PS (53 PR + 55
) NT(AFRIR+ R A 5 ) NSOARRRAR +7%
M) (£ 1).

RISTE 160 L( & 70 em, "H42 57 em, F H1%
40 em) BN ALAR N #EAT , BEAR A 1 50 kg, i AUIE
(N)0.10 g - kg™, BEAE (P,0,)0.10 g - kg™", # JIE
(K,0)0.10 g - kg™ IERLH =V 16-16-16 =TT K
EAN, A RS HIR S S FHRE R — MR
Oy 3ATEATIEAT AT IIEE 1 mx 1 m. 22 =R R
HUZAHE (TA1FE 20 em) , BEARASRE R —A7, Hh 22 0k
RN 45 kg - hm (44 0.15 ) , 5 A 4%
B 2 BRISE (BRFE 20 cm).

I . KHIKEE, F 2015 4F 9 A 4R, 2016
AE 9 AZEH BEMLIX AL HES, 2% 3 WA Z ik 56 % 1]
w2 P ) OREARE R (T) AR AE KIA
PIARHEATREFFRE 35 5 2) R AP 36 (S) - TYEW#E AN
H 3750 kg « hm > FORFEFFH I 55 (11.25 kg - 30
m?) ;3 MR 1) SRR (R) SRR,
KD EFT 7 AE T2 MR 20 em, TE4THE 80 cm, %
1TH 20 em;2) B =L AE(A) BB AE R A
PE T2 AR g 45 kg - hm 2 3) 48 2 S a4
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K (AR) : B WEMEREE , 5 = W HURTE v TN, B
Pl 45 kg - hm™ UG 2L 6 A3 TR (i
S+ TR AT 1) (TA (58 = e B A + A AP
i) TAR (5 = 9t M /E+ oA A 8E 5 ) (SRS
HVE+FEF B 5 ) SA(EHPA/E+FFE TR ) (SAR
(BEnIEfeRE A E+ R ) (R 1).

KHE/NX Sy 3 RE R, /NXE A 3.5 mx
7.8 m WEAE AR (FEAR ) S5 H A (8] 4 B 44 4% 42 7
Feks E R i A (N) 180 kg - hm™, Al
(P,0,) 180 kg - hm™ , #f I8 (K,0) 180 kg « hm™, &
AHER =R 16-16-16 —JCRE A, A LR F
FERIHT— U A 55 2= 9 T AL K 1 B0
THATN ISRIGR G T34 T AR oK, KRS,
1.3 MEEbR Sk

T 0 — = 0 ISR AR B A g A SRR A L
B, 0 — 32 SN E A FH -4 S A LA

THSRAR B - S R AR - T Il SIS AR s U B
SRR R R AR AR R R N I Az (IR
WARTEE) 182 EHa SRR LG LR -5,
SR JE TG I K TR ) B+ T I G EAE AR R B
W2 (<10 mm) T BEAE PR 4358, JF R LS 1 -4
FERRIRSY i 4 41k IORE , FHJC A SRS A 4, A ] 512
T, AR FH T ARPR 3 S P AR A I E

A B AR R AR . TSR ET SR I A A
B FEAER A ORISR R IGR IS A B IROR
FHX% 0~10 ¢m 10~20 em F120~30 em +J2 4
PEATA H 4338 B A AR A 0 22

- IR R A . = 3P SR AR 9 53 AR R R T
G B 100 ¢ Bk BRR S 2% R XL - R
(<25 mm), B TER (10,5.0.2.0,1.0,0.25,
0.053 mm) Tl 2, # £ i [8 & 76 #% K | DL 210

£1 RE—FNRIE A IBHIA

Table 1 Treatment descriptions of the 1" and 2" experiments

r - min ' AYEEE 5 min, WELTH ALK E. B
ANTRDRE AR - S P SRR BT B 4ok 7, U 45 s A% 1A SR AR
A BB 5 R R A5 b R AR A T A R Ak
SR R HAR (MWD) FIPER4 LA B4R (GMD) .

S B AR (MWD) A2 LA 548 (GMD)
AT .

MWD = 2 X.W,

i=1

i Wilgx,
i=1

>

K W ARG AR T i 5 ST s e
gy, RIS AA BT 2 53 80 n AT ECH 5 X, 0
S A R AR H AR

A MR AE < F F SRR TS AR B 48
0.25 mm i, T W& S Bk ; 75 B 20 ¢ o
2 mmiﬁ%ﬁ/ﬂmq:i#,%ﬂ(itlﬁ 2:1 {ﬁxﬁﬂ%i’gﬁk,
FEZER T 200 r + min~' 7% 30 min, FF 2.0 20 min
(4000 r - min™") ,#RJ5 1 0.45 wm AL IE R L% | g
VROFH 0 52 K A PR WL . 35 A BILAR RN K I P
A B K H 5 H: TOC 43 #74% ( TOC-L SSM-5000A
and ASI-L, H 7 SHIMADZU A ) I 5. 2052 | ik
55+ 3 pH (AKX T 6.5, fmfRM: , JTCHLEK & i Z W AN
T, S RIS 4 58 SR DL 5 &
1.4 Fdkaba

K Excel 2003 F1 SPSS 18.0 4% B 47
G153 M. R #. % (one-way ANOVA ) F1 Duncan
AT 20 fZ H 3 (a=0.05) , F Pearson
BT A 8. M Excel 2003 BA4-AE K. K/
B A (E bR o 22

GMD = exp

X5 — The st experiment

5% — The 2nd experiment

L1 Code Kb 3 Treatment L1 Code Kb 3 Treatment

FT SELBEAR +JCHE FT 7 55 Full root separation + no straw TR THSE AR + JOF6 #F % & Rape monoculture + no straw
mulching mulching

FS SEA PR+ AT 7 35 Full root separation + straw mul- TA L RYHAE+ ICFE AT 3% Chinese milk vetch monocul-
ching ture + no straw mulching

PT HR 43 BEAR + JoAS FT 2 55 Partial root separation + no straw || TAR B RUISERE+ JCR5 FF AL 5 Rape intercropped with
mulching Chinese milk vetch + no straw mulching

PS R4 B AR + #% FF 78 55 Partial root separation + straw SR TSR A AE + %5 #T 7 3 Rape monoculture + straw mul-
mulching ching

NT NIEMR + JCFEFF 7 35 No root separation + no straw mul- SA TS BAAE+FE AT 55 Chinese milk vetch monoculture +
ching straw mulching

NS ABEAR +F5FFAE T No root separation + straw mulching SAR 2820 Ii % (] 4 + 5 AT % 35 Rape intercropped with

Chinese milk vetch + straw mulching
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Table 2 Structural feature of rape rhizosphere soil aggre-
gates under different treatments

RSB XU I SRR R 3K A R AR & H A
L EFEZEHT 10~5 mm f15~2 mm A RIEE B
AL B B, R A RBAR S A FE R T

ko PNZIE-IIN [EGIEIIN TG SR LA
Treat- B REAM i H% 0.25~0.053 mm AR A& E S WAL 5 .
ment Mass fraction ~ Mass fraction Mean mass ~ Mean geometric NI _ . —
of large- of micro- diameter dia%neter 2.2 %mgﬂ:iiﬁ%1¢ﬁﬂlﬁi}%ﬁg
e e (VD Bt X 3 AR B A AT R A WL A, A R
(%) (%) A 2 R R AR )N T 3 R Y A A A SR AR S R
T n ATaeh kLRI N S, DL R 9
2+3.1a .8+0. .8+0.2a .8+0.0a B - Sy AL | . -1
PT 90.1+1.3ab 5.3+1.4ab 4.4+0.4b 1.7+0.1a 1~0.25 mm gd?l:’j;fj A hEAEN10.25 g - ke A
PS 83.0£3.4c  3.9:0.5h 4.3£0.2b 1.820.1a BILB S da B Y 9 <0.053 mm R, -1 37 4t
NT 89.1+2.4ab  6.0+1.5a 4.5:0.1ab 1.7+0.1a 78.80 g - kg™
NS 87.3+0.9b 4.1£0.5ab 4.5+0.2ab 1.8+0.0a [EfEL MG E S FEEX 10~5 mm 5~

REERFF 5 5 L L3 1 The meaning of each treatment symbol was
detailed in table 1. [F31A R “-HEe /R 4b Bl A] 22 5 &8 3 ( P<0.05) Dif-
ferent letters in the same column meant significant difference among treat-
ments at 0.05 level.

2 ERESH

2.1 THSEARBR e A R AR SE R R

HH 2R 2 AT, (R 58 2= 0 AR 2 o X il SR AR
B e AT R AR F A SR AR RT3 i i B AR 34 i
ERe M b )R 58 25 0 g R AIR T T S AR B 1 35
KPR i o0 25, M HAERS AT 26 T 3R Ny
B Sk, (RIS (B R 28 2= 0 b 25 4R v 1 Vi SRR B - 48 7k
HIERAR BT 5 73850 53 81 AR 52 2 DEIR AR T =l
R - SFE°F- 1 o ik AR 3 U A [B) A 55 = e B T
TIVH AR P - 9 A SR Ak B b 2 4 DL AT SR AR -3
Jo i FLARREAIR.

3 RS AR R L A [R) A2 1 1A SR A4 o £
B AT LB 1) | TR 28 = SRR 1 7 25 b 3
T 10~5 mm . 5~2 mm ,0.25~0.053 mm )T Hl

2 mm.1~0.25 mm .0.25~0.053 mm F1<0.053 mm
R o RIS S W FEAR T 10~
5 mm.5~2 mm.1~0.25 mm £ 0.25~0.053 mm A%
A MRS B, AR JORS FT3E 26 i e B BH &5
XFF<0.053 mm PR, W) 32 BRI R To 58 = 9 [H]
VRS R AT 2 S 1 in 1 AT L B 2 (1B 2).
2.3 ARH 3 S PURRRHE

11 3 AT AT AN [ Ak 3% - 58 A LR Y 5
AJA], HoAAbEE TA SR SA SAR X + 3 B A HLEK 1)
SO 2 SR TR 2 58 = SRS A o Ak
BEXF S ML i X 0 S I AR S R A
B K Z 58 2 BRI AT 7 o5 A BT 38 A ALK 1)
o P R R AR AR S T S e AR
DIRAEHE S PR S nfE B E RS T -
B MBS 2. U B 58 2 O RRS FE 7 35 6 A AL
T kN AR G AEVEY) | X FE RN G
HAEYIFIAE T 2 = 5 ARS AR 64T T MR IC L, 48
ERE= 2R

601 180'-'5 cm 40r 5~2 cm 10r 2~1 cm 157 1~0.25 cm 101 0,25~0.053 cm 4[<0.053 cm
a a
ab oT
sof gl S I I abf, a f aa ns
ab 30l c a . a .
K40 10f
g a la
KB 39 20t 5 a s
IH g
L
S 20t sk
10} 2, g
10} 2 | o
o ol o 0 0
F P N F P N F P N F P N F P N
AbFR Treatment

1 RTR) AR BT i SR BRA [ A S P 3R AR oo 234K

Fig.1 Mass fraction of soil aggregates with different diameters in rape rhizosphere under different treatments.

Qb FRFF S5 L UL 1 The meaning of each treatment symbol was detailed in table 1. /N [W] 553878 Ab PR H] 22 57 .2 ( P<0.05) Different letters meant

significant difference among treatments at 0.05 level. T[] The same below.
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141 10~5 cm 127 5—32 cm 12/ 8 2~1cm 147 1~0.25 cm 12 0.25~0.053 cm 12 <0.053cm o T
~1al ab| a a a, ol a aa a uS
-:&D a 10 b 10T at abl 2y 10F abab p 10F L) abe
? 10 a ab . b 10l bab . C
” g gb ab 8r 8t 8- 8t
8+ 8+
§ g 6 6 61 6
o 6 6l
8
fe ° 4 4t 4t 4t
g 4r 4
S, 2t 2t sl 2+ 2t
o o o o o o
F P N F P N F P N F P N F P N F P N
K3 Treatment

B2

AN TR AL B ISR PR AN [RDR A - 38 P SR AR A B 5

Fig.2 Organic carbon content of soil aggregates with different diameters in rape rhizosphere under different treatments.

R Jsvepiikid
Soil organic carbon (g-kg™)

AL Treatment

() 1 28 2= RS AT T X 338 SR LR 19 52 )

Fig.3 Effects of intercropping Chinese milk vetch and straw

E3

mulching on soil organic carbon.

BE: i35 1 Before experiment; AR: WU IK)G After rape harvest;
AC. FEKUWIRIG After corn harvest. | [E] The same below.

2.4 AR 2 JZEA BB AE

H1 & 4 7], AN ) Ak B 0 sk iR
F AR AN ] 4 J2 B AT BILA 1) 52 0 AN [ S A4
KA B LR WG 1 SR MLk & i R B
W FEAR A RS X TR R AR B 58 A S RS AT B s 0

0~10 em 2 3 GG HLAK 1Y 52 0 28/, XF 10 ~
20 emF 20~30 em )2 B R HLER R ALK
H 5 B SRR PR 10~20 em H120~30 em +
Z BRI B R AT E S TS s
SR AEAE AT 10~20 em + )2 458 S A HLER Y
] 525 U I 58 S B RS AR B e R
BILAG A8 52 M) 32 28 02 R R HSE 0 7 10~ 20 em 120 ~
30 em 1 )2 HIESCE PR &=

A 3ot 1 — A5 A3 M AN [ Ak B 2 A 1 PN AR T
FE LAV LI (F3), T 0~
10 em=-J2 , AR [RIAb 2 8] fr) 4= 48 G BILAS 7 056 1
RSO 22 5 10 2 7078 S RIF AR 0 22 Sl 1
X 10~20 em 122, A A AL B Z (6] 1Y 4 3 SOA AL
WRAERS 2225 5 B3 7 TR A W RIS 3R 0 2 53 b
FXF 20~30 em 12 ORI AREEZ (B () 40 A
PUBRAEOIR 1 22 55 W 2 e P AE A 22 e i B .
A, PAEAT FEP AR E (£ 4), W5 Fr 2
TSI R 1, A [ A B 22 ] 4 398 A LR Al 22
S PR 2R 0 A A B I 2 R R A o

14 12r 100 TR
——TA
* ——TAR
—a—SR
7’; ——SA
& /\ —A—SAR
& 15| L
K = 12 10
= _g ./_.__—.
g ol
m g *
%<
g 10f 8
:—s‘ *
%1
8 ! ! ) 6 ! ! ) ! ! )
BE AR AC BE AR AC 6 BE AR AC
AbFH Treatment

& 4

B /F 5% 25 SRR AT 2 X AN R A2 KA ) )2 A L 2 R

Fig.4 Effects of intercropping Chinese milk vetch and straw mulching on soil organic carbon in different soil layers and growth periods.

% P<0.05; * % P<0.01. F[A] The same below.
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Table 3 Effects of intercropping Chinese milk vetch and straw mulching on soil organic carbon in different soil layers in
rape growth period

EY= 3T SR i AT TN B
Soil layer Treatment Before Seedling Stem elongation Flowering Harvest
(em) experiment stage stage stage stage
(g-kg") (g-kg™") (g-kg™) (g-kg") (g-kg™")
0~10 TA 9.64+0.09 9.70+0.76 10.12+0.99 9.140.76 10.27+0.53
TR 9.63+0.87 10.06+0.23 10.69+0.12 10.47+0.63 11.14+0.86
TAR 10.95+1.04 11.00+1.72 11.33+0.99 10.75+0.62 10.95+1.07
SA 10.46+1.51 10.83+1.21 11.52+0.83 12.73+0.90 12.13+1.13
SR 12.02+1.43 11.75+0.90 12.71+0.69 12.30+0.34 12.80+0.10
SAR 12.28+0.82 12.01+0.40 13.36+0.51 12.48+0.09 12.66+0.22
10~20 TA 9.48+0.49 8.10+0.87 8.71+0.58 8.20+0.38 7.98+0.40
TR 8.71+0.83 8.93+0.72 9.39+1.12 8.64+0.03 9.18+0.72
TAR 10.15+0.93 9.01+1.28 9.49+0.34 9.97+0.62 8.85+1.03
SA 8.79+1.57 9.27+0.78 10.89+0.38 9.98+0.53 9.78+0.67
SR 9.80+0.31 10.18+0.42 10.57+0.31 10.55+0.26 10.47+0.09
SAR 9.46+0.60 9.51+0.34 10.23+0.27 11.12£1.16 10.76+0.28
20~30 TA 7.38+0.28 6.64+0.46 7.60+0.05 6.82+0.12 6.39+0.03
TR 7.77+0.75 7.92+0.39 8.02+0.54 7.47+0.60 7.79+0.33
TAR 7.27£0.65 7.91+0.81 7.46+0.49 7.72+0.45 6.95+0.63
SA 8.11+1.56 7.65+1.12 8.25+1.37 8.08+1.02 8.26+1.94
SR 8.16+0.38 8.04+0.75 8.71+0.29 8.07+0.27 8.20+0.62
SAR 8.67+0.69 8.26+0.40 9.05+0.59 9.49+0.43 9.15+0.36

R4 EMEERRNMERBZSNMXETHAARRLE L ELSFNRNAESHT
Table 4 Variance analysis on effects of intercropping Chinese milk vetch and straw mulching on soil organic carbon in dif-
ferent soil layers in rape growth period

T2 280 I Hi il TFAE Wk
Soil layer Parameter Before experiment Seedling stage Stem elongation Flowering Harvest stage
(cm) stage stage
0~10 P 0.046 " 0.104 0.006 * * 0.000 " * 0.018"

F 3.425 2.484 6.636 13.250 4.686
10~20 P 0.439 0.185 0.011" 0.002* * 0.003* "

F 1.054 1.878 5.462 8.490 7.622
20~30 P 0.407 0.153 0.142 0.001 " * 0.017 "

F 1.124 2.070 2.145 9.972 4.772

0~10 em . 10~20 cm F120~30 em )2 A HL
ik A2 e B 2 i =8 A B W B - A7 i g o, e 75 22
W FFAESA RO R B0 B K 25 57

3 it it

3.1 SRR BRI A R AR S HA DL E

SN Y I SEAR PR e e ol AT SRR AR (0 P SR A
P34 R EARREAI, AR T 22 Boki A A 4 M P SR A
AUt IX U8 B A Xk A L RVE AR s 1Y) L 8
P SR A K AT BILBIR 14 582 M A TR 9. 8 5, AR 9 e 3R
[P RRAR 1 2280k A% B 1 S AT SR AR MLe 35 i X
55 HTAT 25 R AR 55 2 3 b AR P B A LA

P2 R EAR R VA A SR AR A A A
R MR AR o0 RO L P 1 254
A Je 48 R AT 25 A RRAE R R P R AR
(AR, 18 P 3R A 1 3 A1 R0 AN AR P
FI R, XTI RGBT SE A B, T4 Al i e A T - 2
VA SR AR e e S T R A L 5 k1) AR
AT LAY B i) 1 S AT SRR B AT HILBR F S AR 18
KR 58 m ISR R G TR B, Al 5 = 5

F AR R A5 e — N W AR T
it RE AR AR, T 05 R g 2 JEOIR
S bR KRR AN K RS AT 2R AR B S ACER B, T 3
T S W S KRR VAT SR A ) 2 A RS AL, BT LA 1
FIRI 5 B BT SR AN A ), A R A4 SR o5
P PRIT 5 = A TR TR A AL R Y
FA IR AR e sh Yy R e TR A
PIAEA R E YR B 2 [ 877 A — 2 22 5%, B8l b
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S HLIRES ) 5 A AR o H AN [R] DTG 32
P SR AR Y 2 5.
3.2 AH IR EA VIR E

WHFE W], SR AT FIRS AT 8 55 T LA s A AL
B 0 A FR A Y S K B, R AT b BT
SN A BILR , 4  RAE , ELA R
BRI & 5 G AR R I, A [ R 8 T
AR R A MR B - SRR R RS E 1 s 2R/ I
SFEEE NS T R, BEAE RS FEUS I iR,
R R LR A R TR Y R
B, BERS AP I, BFJZ R 5 T 4 A B
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