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Effects of different tillage and straw systems on soil water-stable aggregate

distribution and stability in the North China Plain
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Abstract; Tillage and crop residue input are two important factors to effect on the distribution and stability of soil water-
stable aggregation. The objective of this study was to evaluate the changes of soil water-stable aggregate distribution and
stability after 10 years in response to long-term tillage and crop straw management experiment in winter wheat ( Triticum
aestivum Linn.) and maize ( Zea mays L..) cropping system in the North China Plain. The experiment was laid out in a split-

plot design, the main plots involved five tillage systems, which included no-till (NT), subsoiling (ST), harrow tillage
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(HT) and rotary tillage ( RT), with the conventional tillage ( CT) as the control; the subplots involved two residue
management methods: straw returning (P ) or straw removal ( A). As a result, the distributions of soil water-stable
aggregate revealed varied characters in the 0—10 ¢m, 10—20 c¢m and 20—30 cm layers under the different tillage and
straw management treatments. The size class of soil water-stable aggregate decreased with the soil layers deepening, while
the distribution range were increased, the main ranges in the 0—10 cm, 10—20 c¢m and 20—30 cm layers were 2—5 mm,
0.5—5 mm and 0.25—5 mm size classes, respectively. Suitable tillage combination with crop straw input increased the
proportion and stability of water-stable macro-aggregate. The proportion and stability of water-stable macro-aggregate in the
0—10cm under the PS, PR, PH and PN treatments were significant higher than that of the straw removal treatments ( P<
0.05) , and they significant related with the straw input ( P<0.001) and the interaction between it and tillage (P<0.01).
Meanwhile, the stability of water-stable macro-aggregate also correlated with the soil organic carbon (SOC) content of these
straw returning treatments according to the multiple regression analysis ( P<0.01). Crop straw input significant increased the
content of SOC and more SOC accumulated at the top of soil under conservational tillage methods such as under PS, PR,
PH and PN, their contents significant higher than that of AS, AR AH and AN, respectively, this result further impacted on
the stability of aggregate in different treatments in the 0—10 c¢m layer, but the SOC level did not influence on the stability
in the 10—20 ¢m and 20—30 c¢m layers. The highest proportions in the 10—20 ¢m and 20—30 c¢m layers were observed at
the PS treatment, the main driving factor of this result in the 10—20 cm layer were the tillage (P<0.001) and the
interaction between tillage and straw ( P<0.001), while in the 20—30 cm layer were the straw ( P<0.001) and the
interaction between tillage and straw ( P<0.001). No tillage combination with crop straw input could improve the proportion

and stability of water-stability aggregate.
Key Words: conservation tillage; straw; water-stability aggregate; MWD ; GMD
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BIDCRRSFE, 20 RS AT R I (P) IR AT A (A)2 B, IR EA S 10 MEB(F£ 1), Rk 3
WHS /NXHEAR 15mx 4m, RXER AL -B ERBAEAR R, S HG— WA B, N R4l N 225
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F1 A

Table 1 Experimental treatments

F&FFEH Straw returning (P) TCREFFE M Straw removal (A)
HHUBHE Conventional tillage ( C) WHHHERFFLH (PC) CK WHHHELRFFLH (AC) CK
BH Subsoiling (S) GANBRG FFIE H (PS) GANBRICRS T [ (AS)
HUBE Harrow tillage (H) PG FL H (PH) HOBRICREFR A F (AH)
JiERF Rotary tillage (R) BEFRSFFIA H (PR) TERFICAEFFi4 H (AR)
Sk No tillage (N) G ARG FIL H (PN) G B TCREFFIL H (AN)
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THERF(PR) T ZAEH T3 (0—15em) , HALSNIRIZL, HOK AR E P R AK EZE A LE 0.25—5mm KL, B
EACI ATz T3 A b A AT O KR A SRR A B, BR PN b, RS AT IS H R AR
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Table 2 Effects of different tillage and straws systems on soil water-stable aggregate distribution in 0—10 cm layer

FARLGRFENE AR A B i 20 L/ %

Ak The proportion of different water-stable aggregate size
Treatments

5—7mm 2—5mm 1—2mm 0.5—1mm 0.25—0.5mm  0.05—0.25mm <0.05mm

WHHEREFT A M AT AC 5.38+1.03d  36.43x7.45a  11.30+3.19b  14.05£5.63b  11.28+3.20b  9.32+0.27¢  12.2420.51 b
WA ERS A8 H AL PC 1.46+0.86 ¢  34.19+1.60a  14.89+0.13bc 16.10+0.51b  13.9620.11c¢  9.84+0.92d  9.57+0.31d

TRASTCRE AT i HH AL 3 AS 3.10+0.82d  30.76+2.33a  14.10+3.84b  10.61£1.95¢  19.18+0.48b  9.08+1.78 ¢  13.18+3.73 be
TRIAREFFIE AL 28 PS 2.54+0.13 ¢ 37.45+535a  17.42+9.06b  12.05+3.45¢ 12.41£1.92¢  9.59+0.51d  8.54+1.02d
HOBRTCREFF L H AL FE AH 6.15£1.75d  20.90+7.66a  11.39£6.99 ¢  21.02+1.22a  15.95+1.60b  12.02+2.23¢  12.58+3.02 ¢
FOUHFRSFRIA 1 b 38 PH 11.110.46 b 33.95+4.04a  12.45+5.14b  15.41+0.57b  8.64x6.70b  8.66+1.64b  9.79+1.87b
TERFICHHFT i AL B AR 12.11£1.76 be  15.08+2.33 b 14.37+1.53b  18.16x2.13a  15.18£0.36b  13.70£0.70 bec  11.39+0.11 ¢
EBHRGFFIA H AL PR 18.78+5.53 ab  17.20+0.05ab 11.38+1.25b  21.94+596a  12.82+0.52b  8.57£0.60c  9.31+0.69 ¢
G HF IR AT L H b HE AN 2.64+0.07d  34.29+3.80a  11.29%#2.59bc 16.26+0.27bh  14.88+2.50 bc 10.75+0.00c  9.89+1.62 ¢
FuBFRS FFA FH AL 3 PN 13.37+1.44b  35.07+1.02a  10.58+0.88 bc 11.8322.46bc  7.16+3.45¢ 11.66x1.44bc  9.98+0.86 b

Fe P RIFIAE/ING FBE o 5 m 22 573 .35 (P<0.05) ; AC; Conventional tillage with straw removal ; PC ; Conventional tillage with straw returning;
AS : Subsoiling with straw removal ; PS; Subsoiling with straw returning; AH; Harrow tillage with straw removal ; PH ; Harrow tillage with straw returning; AR

Rotary tillage with straw removal ; PR ; Rotary tillage with straw returning; AN ; No-till with straw removal ; PN : No-till with straw returning

Wt 3 TR, 10—20em + )2 K FabE A R KK R 28 AE L) 2—5mm Fl 0.5—1mm, {EHASFEHFER
it U] 6 B0 S R FR) 2 AiEa e, PS AbBUK Rt A SR AR L) 0.25—Smm Kt ly 3, /0 A i 1957 ; PH AL B 0] LA
0.25—0.5mm R A KFavE A B AR . 1 PC ANPE 24 P AR 2—Smm Ridk, T DIE ), A RIEHERS G
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X} 10—20cm /KRt A SRR B R ™ A TR sZ i, (i 2 BB AN F /A s, (BAEIR)Z R, FEFFid H
Ao PN TCFE R4 FH A B 2 [) V80 AT R 300 B P R

M3 4 WLIE L #E 20—30em 2 KE M BIRAKI 0 A e L 0—20em B R 72, AS[RIFFER A 2 %
IR B R B A, PC AR B AR M A SR AR = AR P AE 0.5—1mm KiZK, PS 2 2—5mm 1 0.5—1mm i
2%, PH F1 PR AbFRI 32 (95045 F 0.5—5mm i g, 1fi] PN ZbF K 2—5Smm kidl, B AC F1 PC &b, FEFFI6 H AL
FE0.05—0.25mm KR A R PAB i B il 2 K T JORS 1A H AL EE (S PH7E 20—30em 4 JZFEFFIE AR SR BE S i
FKFaPE R B BIERIE S, Y340, AH Fl AR AH%FT PH 1 PR A BHK B4 PE A1 SR LE 20—30em 2L 24
LN

F3 TEBHEBEMREFIEE 10—20em +EK R RES M0
Table 3 Effects of different tillage and straws systems on soil water-Sstable aggregate distribution in 10—20 cm layer

RO R A SR A it e 1 23 L/ %%

A The proportion of different water-stable aggregate size
Treatments 5—7mm 2—5mm 1—2mm 0.5—1Imm  0.25—0.5mm  0.05—0.25mm <0.05mm
AC 3.26£0.52d  41.61+1.21a 10.53x0.39bc  9.19+537c  13.28+1.60b  9.19+1.48c¢  12.94:5.80b
PC 1.94+0.69d  39.88+7.14a 10.95:0.68 be 16.85:6.09h  12.70+2.33h  8.45:0.31 ¢ 9.23+0.96 ¢
AS 5.46+3.05d  26.86+5.48a  5.92+0.93d 26.84:3.52a  15.76£7.00b  8.02+¢4.01c¢  11.14x1.45be
PS 556:0.68d  20.50+1.35a 20.20+1.72a  14.11+3.34b  21.53+2.91a  8.16+0.37 ¢ 9.95+0.98 be
AH 7.64+1.02d  11.46+0.07 ¢  13.63x2.16¢  22.40+1.39a  18.04x1.10b 12.96+221c¢  13.88+2.99 c
PH 9.99+5.65be  10.23+2.50be 14.77+3.00b  8.29+7.75¢  33.47+4.99a  7.95:345¢  15.29:0.05b
AR 12383.17¢  11.10£1.62 ¢  11.85:2.41 ¢  24.28+3.91a  12.79x43lc 16.07+2.86b  11.54x4.11 ¢
PR 8.84:2.67¢  21.50+7.68a 13.44x1.99h 22.40+1.74a  15.20:0.92b  9.69+0.99 ¢ 8.93+0.61 ¢
AN 5.03+2.18d  26.37+10.93a 12.68+0.74h 25314233 a  15.34%3.38b  7.53x1.43 ¢ 7.73+0.88 ¢
PN 448149 ¢  26.23:2.60a 12.43:8.56b  23.78+5.75a  11.50£0.78h  10.06x1.14h  11.52+2.06 b

R PIRBIA RN F R 338758 22 57 % (P<0.05)

F4 TEHHEFEEFFEFIE B 20—30em + Bk RES HHIRM
Table 4 Effects of different tillage and straws systems on soil water-stable aggregate distribution in 20—30 cm layer

ALK FENE AR AR B Bt it 1 20 L/ %

Ab3 The proportion of different water-stable aggregate size
Treatments
5—7mm 2—5mm 1—2mm 0.5—Imm 0.25—0.5mm  0.05—0.25mm <0.05mm
AC 2.59+1.39 ¢ 14.70£0.99b  13.56£1.04b  27.05+2.46a  22.37x3.17a  9.67x2.22b 10.06+2.31 b
pPC 0.34+0.02 ¢ 12.74+1.36 b  10.98+5.84b  35.65+6.45a  18.44x0.59b 10.93x0.75b 10.94x2.12 b
AS 1.49+0.23 ¢ 21.72+£2.54a  12.71+0.42b  20.77+1.16a  20.80+0.34a 11.05:0.17b 11.46+1.05 b
PS 0.61+0.05d  27.98+13.37a 10.57+1.09 bc 26.61+7.33a  15.48+1.33b  10.18+2.35 be 8.56+1.32 ¢
AH 14.84+0.30 b 14.81+7.08 b 11.51£0.35¢  20.21+2.84a  13.34x2.93b  12.87+0.45 be 12.43+1.50 be
PH 2.29+0.21d  20.27+1.07 ab  14.92+2.64 bc 18.35+1.64 ab 22.35£5.32a 10.71x1.45¢ 11.13x1.21 ¢
|AR 23.76+0.42 a 13.0324.41 ¢ 10.46£4.26d  17.95+4.57b  11.44x7.21cd 9.7720.17 ¢ 13.59+2.75 ¢
PR 5.47£2.30d 17.10£3.52 ab  16.95+3.26 ab 19.91+2.61a  20.06x1.38a 11.69x1.57 be 8.81+1.09 ¢
AN 2.77+0.32 e  20.45+7.82b  14.77+4.08c  26.87x1.17a  14.12£1.95¢ 10.98x1.21d 10.05+2.07 d
PN 14.21+0.17 be  21.81+2.32a  15.89x1.45b  16.42+0.27b  12.80+1.20bc  8.50+0.00 d 10.38+2.47 ¢

R R NG TRE 53 3 3R 22 57 4835 (P<0.05)

2.2 R[EIFHE T SRS FF A4 A5 T A T 42398 0—30em 7K RS R 1A 2R A ) Bl i

A RS - eSS R B AR BT, S - AR T A L R B B R AT S e G KA A
e R Afa e T HER AN L 2 SR fE— e R bR I A Sh e Y R S WU, %ALIE
TR R I B AR B S [F] 834, PS PR PH Fil PN 4 FE7E 0—10em +)2 B*JM rijtl N TR
FXFHR PC ALFE, RS AT H A B 5 28 5 T IO RS A1 AR B 58 BA AR 4 e R/ FAS FR A Eﬁ%é’ﬂ%%ﬁ%@%
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A RAK G Z 20, {BAE 10—20em 12, PS AbFH K Fa vk K A BB B 50 T H B A0 B, 20—30em
12 PN A1 PS AbFE 2 S THE AR (FR AC A1) .
2.3 BHEDT S REFEIR FH K A8 B A50 XA [ 2 3 bk Rt R A SR AR VE F 1 43 b

WISEH J153 8T (% 6) 1T LIE H, 7£ 0—10em K2, 5 FF & 52 W /K 2t K A R AR SR ) 2R R (P<
0. 001 ) , A AE FIAS 1 ) A BN 7K Rt KA SR AR5 i 9 VR FH D ik 31 1 B e 35 7K (P<0.01) , {H 10—
20cm )2, LM LECE 23 A 1) 2 R O N R BV E RS It S VR RRS FT A9 28 BARONE , P B3R 31 T A I 3K
- (P<0.001) . #E 20—30cm, Fi 1 I ZARIR BEXT K oo K AT R (85 it ™= A= F B 2R ( P<0.01) , {H = ZEAEH
F12K A BRVESE I ARS T A9 32 BN (P<0.001)

£S5 BLELEPKREXEAREHEE

Table 5 The proportion of water-stable macroaggregate in different treatments

+ R R KA K IR AR LA The proportion of water-stable macroaggregate Ry 55/ %

Soil layer/cm AC PC AS PS AH PH AR PR AN PN
0—10 79.36e  79.60d  75.19g  83.64a  7586f  80.86c  75.11g  81.72hL  79.62d 80.99 ¢
10—20 78.06c  80.85h  81.90ab 83.45a  7251d  76.64d  7241d  80.66h  85.03a 78.03 ¢
20—30 81.94a  79.15b  77.54c  80.72ab 75.61d  75.34d  77.03bc 70.83b  78.77h 80.50 ab

R PIRATA R NG F R 537 22 57 3 (P<0.05)

F6 BHEAX BHTARESEMMI&AE T ERREXAREHIER NN

Table 6 Affect force analysis of different tillage methods, straw returning and their interaction on water-stable macroaggregate

PeA=3 YEFH I Affect force/%

Difference source 0—10cm 10—20c¢m 20—30cm
[X 28 Block 0.23 0.73 2.09
HHE Tillage 9.77 54.78 *** 28.40 %"
FEFFE M Straw returning 32.68 *** 0.31 19.54 "
T AT 148 T xBEE Straw returning and tillage 46.40** 40.427** 40.92***
R2% Error 10.91 3.77 9.05

* P<0.05, % * P<0.01, = = * P<0.001

2.4 A[EBHERTEFAIFS L A A FRIBHZ LK ER A R AR -1 24 8 i B R U2 A
TIPSR R MWD H1 GMD B2 DAY - 3 P SR AR E P A B 2445 A, MWD Rl GMID AR 7 AT 5%

PRI P SDREAR AT 2R By, R i ) AR (R 7) ,0—10em 12, Sl BB A AR B it

AIMWD I GMD{EL 22 2 35 5 T 1 LA, UE T OR3P PR BF A 15 e i 1 0 30 )2 B0 /KRR v A SR ARG 1 2 (3

F£7 ARAFHEAXMFEFIZEIT 0—30cm TIEARGIREIEHH I
Table 7 Soil aggregate stability indices (MWD and GMD) under different tillage and straws systems in 0—30cm layer

by T H H HAE Mean weight diameter (MWD)/mm SEH R E 12 Mean weight diameter (MWD)/mm

Treatments 0—10 c¢m 10—20 c¢m 20—30 em 0—10 c¢m 10—20 c¢m 20—30 c¢m
AC 1.88 ¢ 1.92 a 1.15¢ 0.90 d 0.90 b 0.60 g
PC 1.69 f 1.85b 0.99 h 0.87 e 0.97 a 0.54 h
AS 1.61¢g 1.58d 1.28f 0.75 ¢ 0.76 e 0.63 f
PS 1.85e 1.50 e 1.45d 0.99 b 0.76 e 0.76 ¢
AH 1.451 1.25h 1.66 ¢ 0.66 i 0.56 g 0.72d
PH 2.10b 1.29 ¢ 1.29f 1.07 a 0.54 h 0.63 f
AR 1.57h 1.45¢ 1.82b 0.70 h 0.63 0.85b
PR 1.94 ¢ 1.64 ¢ 1.37 e 0.94 ¢ 0.82d 0.69 e
AN 1.70 f 1.63 ¢ 1.35e€ 0.84 f 0.87 ¢ 0.69 e
PN 221 a 1.57d 1.90 a 1.08 a 0.76 ¢ 0.92 a

F P RIFIAF/ING F B4 5l m 25 5 5.3 (P<0.05)
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FHIBE, (HFE 10—20cm 12 FRIH AR G Ra % & BBHER MWD 1 GMD A &% & TR R E A
H, 20—30cm - E AL MWD F GMD fi 2.3 5 T B a3, [H 7R FE BB 1E 15 it 40 2 MWD i
GMD B 0—30cm + )2 —TLRFAR , UL X BRI EEE 77 X0 30em 2247 A9 AR SR A e 2L A P 3l | B A 177K
Fatk BRI MR EYE . LA K , AT I e 2 BE Sy i S - 18 P R AR ReE 1
2.5 0—30cm M 48 ML K 5 PR AR R 1t 1) 2 58 11 E 4 #r

I 1 AT LAE A BRI A RS F Tk AL PR SOC 7 i 3 8 TR Ak AL B X AE 0—10em + /2
JUHCBA S 6B B 2 AR AR R R R A (RS + 2 R NIR SOC & & % Wi FEAK, 1 F FUBHE 0—30em 12
FIA DI At e i E 225 P RIEAA AL BE SOC F ii # m T e b B,

20
_ 0 0—10cm
iy 10—20cm ‘I’
e} 20—
g2t 0—30cm T
2 E i
JRL i |
HE 0 =
=g 7
£
B
H o o5
o
2]
w1
O 1 1 1 1 1
AC PC AS PS AH PH AR PR AN PN
Kb B Treatments

E1 AEHIEREMREFERZETH 0—30cm FHREE
Fig.1 The content of soil organic carbon (SOC) in 0—30cm layers under different tillage and straws systems
AC: H B ETCHS 148 AL FE Conventional tillage with straw removal ; PC ; 7 MUBF/ERS #1348 [H AL B Conventional tillage with straw returning; AS;
TRFA TCRE AT 8 FH AL BE Subsoiling with straw removal ; PS ; TRAM RS FF 8 HI 4R #L Subsoiling with straw returning; AH ; H8#F JC A% #1348 [ 4L B Harrow
tillage with straw removal ; PH ; {55 FF48 AL PR Harrow tillage with straw returning; AR ; BERFJCFE 138 H AL PR Rotary tillage with straw removal ;
PR . FEHFFE FFi4 AL B Rotary tillage with straw returning; AN : G JCA%5 FF38 B AL No-till with straw removal ; PN S 4% #F 18 H 4b # No-till

with straw returning

SOC 1 3 A B fAad B o g g 700170 e 2 Wl 8 i o PR AR RS b, i 2 TR 1
0—10cm £ 2,31 SOC FafE i TR KA RIEM R E M (R*=0.71, P<0.01) ,{H{E 10—30cm H1~)Z
K ,SOC FFAJEsE M A R F e M R B &K,

3 Wit E4iR

ARG LSRR AN IR VE R it A B A /K A2 M K A R AR FE 0—10em, 10—20cm 1 20—30cm + )2 R H
AN Ak (36 2—3% 4) USRI BEE D7 =X i T SRR E TR P oh R B 45 T () 25 5%, 3 UK &
T RIR 25, A )2 IR, K F: A SRR % 23 A1 i B 2 47 R 34, 100 A 45 b K B T SR A4k
RO/ | A R AB Z  AAEG, JHE v 8 IRV AN b A B A0t , A MWD Fll GMD B — 2 ENIE T
WA (£ 7) , VLB IR BEE 72U 30em 2247 (1) 3R s 1, BRAR T KRR B R IR R e, 59—
T, AN [RIBEVE R e A 65 340 FE A B K Rk P SR AR 9 B0 i 8 35 v 1 RS 3 EE AL 3L, 3 B AR 3 HE S 3 5 i T
IKFRPE R A SRR B FIRR B P (R 5,8 7) o AERJ1 it — 25 Ui Wl B RS A 340 TR 5 28 B0 2 56
M) - K AR M A R ARTE AR IR 2 A s e R HEE N R (£ 6) .

S TRIBE VA it o 39 K Rk A SR A B A TS E M E A B 2 AR IE TS A el SR, Sk ARk A
WEBEALBRR) MWD 1 GMD {E7E 0—10cm 1 20—30cm & T 10—20cm , Ui HERF AR HEA BEFE(R T 10—20em
IKER M B R AR AR e M (X P RR VR 5 207 28 B AL 2 KB 20—30em Z2 47, f 20—30cem FY A R R 57
HUBEAE P A S RS e PR i . o b A B BB A Ak AR 4 22 2 E HOK R BT R IR R e 1 | X 5 2 = 2 4 i
TR GBS RIS Z B, SOC S (1), ORI 25 V8 ARG 5 | 2 0k + e A
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24 7 r r
0—10cm 10—20cm 20—30cm

22t

»=-0.007x2+0.222x - 0.017 »=0.025x> - 0.424x + 3.08
R?=0.22 R*=0.29
20

y=-0.010x2+0.388x - 1.55 |
@ R2=0.71** @4

PHITRTLF MWD
Mean weight diameter/ mm
>

I O socHIx MWD
— EA%

08 1 1 1 1 1 1 1 1 1 1 1 1 1 J
10 12 14 16 18 9 10 11 12 13 6 8 10 12 14

TR SOC
Soil organic carbon content/(g/kg)

B2 0—30cm &+XEHEINHREES MWD HZTEASH
Fig.2 The multiple regression analysis between SOC and MWD in 0—30cm layer

A, SR B S oD, Fese P AH R 2 AT ST R0, AL BN B B0 1 498, A A H S 44
BHLTA 7R Z T R ) i - A LT P SRR A3 G 2 B 45 ), K R PR SR AR (4 TE AL, 070
AT LAY Gt ab PR A0 4 K A R AR JE 5 A R TR A R AR T 2 A R AR e A T
AR F 0 A R AARRR A M . (HAE 10—20em Fo PRI vT RE A2 Hi TIZ 2R R 19 % 4 0 A T S0 R Ak R
YR PR

AV bt b BRAS AT 38 T A8 2 e 3R SOC &, H 0—10em HJZ210 SOC & B & T 10—
30em( 1), fER I REEA %ﬁﬂ’)ﬁﬂﬁ B, — R AR TR KR A R R R
Z It lA 5 M — 2B ,0—10em 19 SOC & 2 5 /K A2 A SR AR 1 A2 M [l )3 06 Rk B B 25 /K F (1B 2)
{BYE 10—30cm PIE IHTC B MR (K 2) , ULBAREFTIA 38 i 52 mi 38 b i) SOC B 0 5 il 7K A e 1A SR Ak
FRE M, (ER SR FE AN & B e R R i, AR M SO TR sl 2 1) 38 B AR

T PR ) 38 BRG] B 22 1) S i B VE VR o 3 RRS FF 2 IR A 5 76 R 3 0 E R P A i — P 25

AN TR TR ARV ERS Bt 45 1F L S RE AT A8 L3 b= A8 T ORI B8 BN, A0 # BBV Fn 5 Bk,
i %A%#VE%%E’%D 30 em ZEAT Y - SFERNREFE IR AT B, AT & 1 2 A MLER & S ARG B4 Fooe (RS,
Berh A SOC R f i 2% | 1 i & fe im0 (1 1), EBLRIZLA 3 3 i AT SR AR AR e PERRAR (R 7).
MR T A 1) 384544 ,S0C Fram (B 1) , IR A m et (R 7) o okl WL, M )
AHEAE A 38 (1) SOC 22, 117 FLREIE— 2538 2 il A= WV 5 i = 98 [T 3R 4R 17 P 58 24 | 5 35 A
EIUN Sl =2 T

V2 BIRIRRSE PERFY T 200 R D R A s e 25 5, T 200 1 RS A DR 3= 7 A SR AR AR e v

T A E A BRI TS ANE AT DL & 48 & E8E2 0 SOC & &, i BE 3G Ak X £ e B T4 iy BH

FUOT R A AR ) A T P IR i P R AR B A R e T TR N RS AT IR R M A9 58 A
FH T PR SR AR 1 1) 22 T s i), Xo T 5 A T - 398 [T SR AR %) 3 A AR e AL ) A B A M A SR Ak i g LA TR B2
o AN[FIBEVEE fta Xt - 33 BT 0 AT SR AA () 5 B 52 e 7 2 T 5 e A ) - 498 [T e sl HE 9 2 22 3R S AR
() A SR A A LB B VR FH DA S A AL AR S 3 P SR AR ) 2 25 91, 45 & B AT A s BOIR , 75 1 — 25
T 5 R I] BH A [ B 5 it RS 30 T B A RO, A 48 1 SR AR - 39 ML (14 A0 A ) B - 338 R RRATL
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