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Effect of Row Ratio Configuration of Maize Intercropping Soybean on

Soil and Water Loss in Slope Farmland

Li Hai, Shen Peng, Lii Kai, Ruan Zhenjing, Li Mei, Liu Tingju, An Tongxin
(Key Laboratory for Crop Production and Smart Agriculture of Yunnan Province .

College of Agronomy and Biotechnology s Yunnan Agricultural University , Kunming 650201, China)

Abstract: [ Objective] The aims of this study are to explore the soil erosion patterns of maize intercropping
soybean with different row ratios, and to provide scientific basis for the promotion and utilization of maize
intercropping soybean models with soil and water conservation effects in sloping farmland. [ Methods] Taking
maize intercropping with soybean as the research object under the condition of sloping farmland, the slope
(10°, 16°, 22°) and rainfall intensity (40, 80, 120 mm/h) were selected. Through the artificial rainfall
simulation experiment, the soil and water loss characteristics of maize, soybean monoculture and maize
intercropping with soybean 2 ¢ 1 (two rows of maize intercropping with one row of soybean), 2 : 2, 2 3 3,
2 : 4 row ratio were explored. [ Results] Compared with maize monoculture, maize intercropping with
soybean 2 :1, 2% 2, 2% 3 row ratio, and soybean monoculture, the surface runoff of maize intercropping
with soybean 2 ¢ 4 row ratio decreased by 64.23%, 57.19%, 31.17%, 10.12%, 0.36% , the erosion amount
decreased by 82.90%, 80.75% ., 46.53%, 29.78%, 36.33%, and the runoff time was delayed by 101.55%,
49.06%, 23.13%, 30.77%, 0.82% on average. Rainfall intensity was negatively correlated with runoff
generation time and infiltration generation time, and positively correlated with runoff and erosion, while

slope was negatively correlated with runoff generation time. Soil and water conservation effect of
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intercropping was better than that of soybean monoculture under high rainfall intensity and high slope.

[Conclusion] In general, the 2 ¢ 4 row ratio of maize and soybean intercropping has better soil and water

conservation effect under different rainfall intensity and slope., which is a reasonable and feasible crop

diversity planting method in mountainous slope farmland.

Keywords:row ratio configuration; soil erosion; sloping farmland; intercropping
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v fFR 1 ATA, TR RN O T R Al i AR, S b B
B M AL HR  2MA4S Kb B 2M1S Ab 33 M 48 U 7 I
B8 #) AE K, 40 mm/h 3R, ZE3 B 10°68F, S
AbFE S M A P AH Eb O B R AR R A 173,18 %
(p<0.01),2M4S Kb 5 2M1S 4b BEAR 1t W 25 4 K
77.40% (p<<0.05) , fEHE E 16°H1 22°Hf ., S b B 5 M
Ak BEAH L G B (] B RE K 25.2896,69.21% (p<<
0.05), 2M4S 4b ¥ 5 2M1S Ab 3 A I #) B 3 E K
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Table 1 Analysis of variance of the impact of intercropping with different row ratios on the time of surface runoff s

T 38/ e : ijx"B‘E :
(mm =+ h™) 10 16 22
2M1S 192.45+27.67ABbc 102.93£10.77Bbc 74.22+4.48Bb
2M2S 290.444-19.28 ABab 119.08-£7.77Bb 102.78£11.16 ABab
2M3S 216.50443.46 ABabc 101.89+5.42Bbc 79.45+£6.11ABb
1o 2M4S 341.404+91.6Aa 153.41£8.99Aa 129.56£24.85Aa
M 127.13+14.72Bc 92.19+£2.26Bc 76.651+4.36 ABb
S 347.29429.83Aa 115.50+4.46Bb 129.07+7.21Aa
2M1S 116.60+30.02ABbc 49.75+1.58 Ab 55.844-5.44Aab
2M2S 87.03411.51Bbc 62.854-9.22Aab 46.17£2.37Ab
2M3S 147.47+£27.82ABab 55.99+2.3Aab 61.03£3.96Aa
80 2M4S 128.64+40.54 ABabe 78.28£17.28Aa 51.61£8Aab
M 52.98+£1.99Bc¢ 47.70£5.09Ab 27.384+1.39Bc
S 198.16 £ 14.8Aa 58.17£1.09Aab 52.38£0.57Aab
2M1S 46.3143.55Ab 43.1342.58Bc 40.0241.87Bbc
2M2S 71.62£6.11Aab 58.113.18 ABbc 35.03£4.53BCcd
2M3S 63.66=7.7Aab 55.04+1.43ABab 41.08=£2.21Bbc
120 2M4S 87.28+24.45Aa 61.82£10.54 ABab 43.0942.21Bb
M 44.2140.2Ab 37.15£0.7ABab 28.0141.58Cd
S 57.05+0.83Aab 54.25+4.15Aa 53.86+1.15Aa

T R P I AR RSN B3 5 1 A /NG IR S B 40531 7R (] — R 5 T Ak 8L i) 22 57 25 (p<<0.05) A 235 (p<C0.0D) . "R Il
8] 4 A~ [ 47 Lb BL B Xt N\ 3% B 18] B9 #0075 &= S 4R

Table 2 Analysis of variance of the impact of different row ratio configurations on infiltration time S
o / e : i)j’iEZ“ :
(mm=+h ") 10 16 22
2M1S 273.73+£77.45Aab 261.73+25.17Aa 236.81+21.12Aa
2M2S 316.9+27.31Aab 230.331£9.04Aa 220.84+15.28Aa
2M3S 216.81+33.53Ab 236.88+16.34Aa 212.34+45.13Aa
10 2M4S 381.66+46.28Aa 306.93+47.21Aa 292.74+76.41Aa
M 283.41+12.2Aab 284.16+22.51Aa 267.22+3.42Aa
S 209.66+11.04Ab 279.15+21.15Aa 213.20+3.13Aa
2M1S 144.07+47.7Aa 187.18413.18Aa 181.75415.62Aab
2M2S 166.14+9.15Aa 128.47+6.38Cb 135.57+10.11Ab
2M3S 134.11+45.4Aa 178.834+17.89ABa 182.07+18.68Aab
80 2M4S 154.9247.33Aa 180.074+11.71ABa 210.15+£41.39Aa
M 122.42£5.73Aa 143.16£5.22ABCb 174.64+4.31Aab
S 76.84+0.6Aa 135.904+6.35BCb 166.65+6.04Aab
2M1S 156.67+3.77Aa 163.79+19.24Aa 161.59+12.99ABa
2M2S 132.2243.08 ABab 132.234+5.87Aab 117.26416.42BCb
2M3S 143.29+15.96 Aab 155.54+7.53Aab 118.83+6.13BCb
120 2M4S 148.92+6.96Aa 160.32+11.13Aa 160.66 =21.7ABa
M 114.8842.39 ABbc 127.784+0.55Ab 181.19410.71Aa
S 99.12+14.9Bc 85.03+1.2Bc 99.36£0.5Ch
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2.1.3 MAEFRRATHREES LEALTHH R K
& 3 AT, TCie I B RN R AR Oy A fel A4S Ak, A B i BEE
A6 R 988 B B I T S A0 . 40 mm/h TSR T L ZESEE 10°,
16°F , M AR FEHE i 2K T 2M2S, 2M1S b3 (p<<0.01) ,
[FIAS M ARFRAN S AbFH2E 3R 3 (p=>0.05), 80 mm/h
WO T, % B 1671, 2M2S Ab HL 5 M Ab BB & 35 39 Jin
70.25% (p <<0.01), i BE 22°WF, M 4L P B 1K T
2M1S,2M2S,2M3S,S 4 ( p<20.01), 120 mm/h TR #%
T ARFISE S AR B3 S T M AEF(p<<0.01) , il

B YRERG IS 43 38 N 55.59 %6 ,66.92 %6, 64.51 %0,
W BE 10°F B 16°7a] VR AL B rp , 2M2S AbFH L 2M4S Ab B
A3 5 E AN 60.60 %4 ,288.02% (p<C0.05) W 22°IF,
2M2S KbF L 2M4S Zh RIS 75.69 %

BAME R N5 B KA L fE R A B & ]
YR B 25 oK R AT L B8 A B Wi b . ELFE
RN TR B O S W, SRR E L 2M2S b
B 55 F At 18]/ Ab BEAH HE B RN T A B i AB ]
55 Al A 3 B AL 9 D

x3 EMEREITHEEXNNEENF MG EHH

Table 3 Analysis of variance of the impact of different row ratio configurations on infiltration volume m®/hm?
T3k / W
(mm-+h") L5 10° 16° 22°
2M1S 86.95+9.08 ABa 109.04+20.06 Aa 42.75+3.7Aa
2M2S 89.76 £11.96Aa 92.44+7.71Aa 60.724+11.99Aa
2M3S 29.79+8.64Cb 68.52+19.07 ABab 53.39+6.65Aa
10 2M4S 34.57+17.67Cb 44,49+13.41ABb 29.83+4.73Aa
M 43.9240.86BCb 26.45+0.21Bb 40.58+1.69Aa
S 43.7244.88BCb 64.43+17.47 ABab 42.49+17.76 Aa
2M1S 225.90+92.87Aa 57.50+12.17ABbc 51.65+5.47Bbc
2M2S 185.50+76.24Aa 119.12+40.73Aa 55.91+1.71Bb
2M3S 153.86+45.72Aa 66.34+15.05ABabc 57.66+3.69Bb
80 2M4S 64.56£17.05Aa 53.08+3.85ABbc 41.4243.51BCcd
M 77.631£3.07Aa 35.44+0.98Bc 32.76£1.39Cd
S 130.00+20.93Aa 99.74+2.65ABab 118.54+4.9Aa
2M1S 47.37+4.18Bc 144.554+22.87Ab 80.87+11.5ABbc
2M2S 70.60+13.5Bb 201.15+25.83Aa 97.12419.81ABab
2M3S 55.05+2.15Bbc 77.04+14.82Bc 78.68+15.12ABbc
120 2M4S 43.964+2.78Bc 51.84+3.53Bc 55.28+14.59Bbc
M 47.36+0.82Bc 46.97+0.98Bc 45.70+0.57Bc
S 106.65+3.99Aa 141.99+£2.67Ab 128.77+15.15Aa

22 EMERETHEEMERZREFME ME N 2N
2.2.1 MAEFRBRATREREMNHEZRASTHO YD H
& A RTHN, TCVE B BE R 5 A0 A AR 4k, S Ab B AR g
Pt /N T M AL FE(p<C0.01), 40 mm/h Hi3® T,
2M3S,2M4S 4bFEH: 3 /N T 2MILS AbHE (p<<0.01) . 3%
JiE 22° I, 2M2S, 2M3S, 2M4S 4k 31 5 2MIS &b 3 AR [
BB/ 23.30%,43.61%,73.99% (p<<0.05) ; [ 2 ¥ 75
R, S kb M AbBAH L i 2 kb 47,76 %4,89.20 %,
96.06 % (p<<0.05), 80 mm/h 3R T 3% J¥ 10°H},2M2S,
2M3S.2M4S 4bHL5 2MIS Ak B HE o 2 08 /0 18.86 %4
67.73% ., 71.89% (p <C0.05); Y FF 22° i}, 2M2S, 2M3S,
2MU4S AbFRE 2MIS Lb AR LY b 2870 32.43%6,54.02%%
62.49% (p<<0.05), 120 mm/h FF5R T . o /8] 7 4 3 4
2MIS AbFEE 280 (p<0.05)  BEFE10°HF, 2M4S Ab B
5 2MI1S LB s /b 69.32 %0, 35 B 16°F122° R}, 2M3S
AbFR 5 2MLS ib BAR L 43 0 982D 49.69%6,55.06 %, Bl

HHEREIN, S Ab3 5 M AbFHAH L > 42.02%,
64.68% ,30.50% (p<C0.05), MAKRKF,2M4S 4b 3¢
i M,2M1S,2M2S,2M3S, S kb B 3408 /0 64.23 %,
57.19%,31.17%,10.12%,0.36 %,

Wil 5 395 5 R SR 194 8 0, A5 I e B 2 8 A
[F] — R B8R T () Ak B ) A0 3 0 4 Jon S R B B 14
BRI BAE R S AR R TR R OK
Wi BH R 5 R AR G T 33k B e AR O A AR B 4 o
RO FE T A B rp SR B A TR), B K G AT Y
B, M AR U A 2 e D, L A B RE RN SR A 4
R KRN T Hb e A5 A ) s o 455 SR 32 T 1) 555
2.2.2 RMEREITILEBENIEIZEETGH S A
25 AL BR 120 mm/h W% 10°3% B T, H Ay o o Ak
BE LS AR AR T M LR (p<<0.05), #F 40 mm/h
W3R R, 3 B 10°HF, 2M3S Fl 2M4S Ab B A% & & KT
2M1S,2M2S LbFE (p<C0.01) s BEBE 16°H}, 2M4S 4L H AN
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2M1S Kb BEAH HE 2 3k 20 76.21 % (p<<0.05) s B FE 22°
At TIVE 45 Ab B 1) 22 53 8 B 3% (p =>0.05) . 2M4S Ab B AN
2MI1S AEFEAR L8/ 87.64% , 80 mm/h FH5® T, 2M3S,
2MA4S Kb H I E KT 2MILS Ab B (p<C0.05) , bifi 5 3% & 184
T, 2M4S Ab B 5 2M1S Ab B AR EE 43 0k 2D 91,44 %,
88.30%,80.21% ., 120 mm/h Wi F , 3% & 10°F0 16°
F . 2M1S 4b AR 5 3 5 T 2M2S, 2M3S, 2M4S 4b B
(p<<0.01), B BE 22°HF, 2M4S 4b ¥R 5 2MI1S ik 35 4
Fo M S e  63.52% (p<<0.01), HAKKF ., 2M4S
AbFR M, 2M1S, 2M2S, 2M3S, S 4b # S ¥ 3 /b

82.90% ,80.75% .46.53% ,29.78 % ,36.33 %,

TE Rl — 3 B2 T L 42 bl it B 5 A T iR 82 1 iy 4
s A [vi) A2 3 2 o %) 0/ WG R A S 1S RS D/ 1
P, FEF TR T, B E R, & Ak B[R] 2% S
W, AR R G S HAEM I, FE 40 mm/h B3R,
FANE R T - S AR ol 1 2 ) S8R T )4 L B R R 5
HAR L 8 il BRI 55 . 40 - 2MAS AR BEAE 120 mm/h
FWOR T /K - R BRSO T S AL B, H UL rT LA L 6]
(IR S N ORI E i DO i W T N A =i == S S S = E 2
YER T AEAR TN 38 T R B 7K PR RRRIOR B4,

R4 EERETHEENMRERENZWAEESN

Table 4 Analysis of variance of the impact of intercropping with different row ratios on surface runoff m?/hm?
58 / e : ifx"f}% :
(mm =+ h™") 10 16 22
2M1S 118.44+14.86 ABCbc 145.62+42.92Aa 123.95+5.86Bb
2M2S 72.13+15.45CDcd 103.41+7.72ABab 95.07+19.26 BCc
2M3S 48.67+25.08Dd 35.21£3.16Bc 69.90+1.23Cc
10 2M4S 60.56+14.37CDd 50.74+18.74Bbc 32.24+9.22Dd
M 162.02+3.89ABab 163.20+8.99Aa 216.76+0.8Aa
S 84.64+6.98CDcd 17.624+1.51Bc 8.5540.26Dd
2M1S 317.724+72.29ABb 274.79+31.68Aa 540.03+26.43ABa
2M2S 257.80+126.45Bbc 254.28437.73Aa 364.88+75.62BCb
2M3S 102.52+16.86Bc 231.21425.07Aa 248.28426.77CDbc
80 2M4S 89.32+22.06Bc 194.224+71.37ABa 202.58478.71CDcd
M 526.71+7.28Aa 300.32+2.24Aa 648.19+3.08Aa
S 162.99+9.89Bbc 52.13£0.5Bb 73.52+3.31Dd
2M1S 530.21+44.61Aa 521.86+105.19ABa 575.64483.83Aa
2M2S 175.36+32.29Bb 274.60+40.58BCb 360.68+60.5ABb
2M3S 242.5947.96Bb 262.55469.51BCh 258.69+3.12Bb
120 2M4S 162.6798.26Bb 287.52489.05BCb 268.004111.55Bb
M 526.35+3.46Aa 592.85+2.35Aa 631.24+3.84Aa
S 305.194+1.4Bb 209.3949.56Ch 438.7+4.1ABab
&5 EERETLREN@HBNYANE S
Table 5 Analysis of variance of the impact of intercropping with different row ratios on erosion amount kg/hm?*
8/ A o Wi o
(mm-+h") 10 16 22
2M1S 32.14+6.6Bb 45.43+14.42Bb 61.43£9.91Bb
2M2S 24.45+5.61Bb 18.1045.5BChc 37.55+11.8Bb
2M3S 6.7042.04Cc 22.254+12.58BChbc 31.024+9.7Bb
10 2M4S 2.0540.47Cc 10.81£5.1BCc 7.5942.04Bb
M 65.294+4.86Aa 157.90+14.05Aa 397.13£68.12Aa
S 5.1241.47Cc 2.7940.03Cc 0.5840.02Bb
2M1S 583.13+126.24Ab 1548.00+699.6 ABa 1861.21+£787.37Aa
2M2S 92.534+10.95Bc 212.73+67.17Bb 1020.42+278.97ABab
2M3S 150.3440.4Bc 322.38496.03Bb 578.864+233.08 ABb
80 2M4S 49.92+15.49Bc 181.05+21.94Bb 368.32+161.47Bb
M 820.561+88.01Aa 1824.784+585.27Aa 1882.28+111.96Aa
S 165.58+£61.74Bc 42.29+7.16Bb 240.89+8.75Bb
2M1S 1560.67+302.04Aa 1902.44+367.38Aa 1324.294419.18Bb
2M2S 512.31+142.84Bbc 444.,44458.67Cc 848.37+81.3Bbc
2M3S 252.38+72.09Bbc 407.984+118.07Cc 673.23+95.16Bc
120 2M4S 222.884+48.9Bc 391.29+96.67Cc 483.114139.49Bc
M 680.15+22.71Bb 1746.54+£56.16 ABa 2466.384+175.1Aa

S 409.66+17.22Bbc

1046.43+£293.43BCb

783.261134.21Bbc
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HI % 6 T 0, TR A AR O AR o i S K OE
HIE (p<0.01) o AR L 77 A B[] A 38 B[] 22 A o
FUAH I (p<T0.01) 5 3k B AR I 7= A= Al [a] 52 4% I 2 fh
FE (p<C0.01) s 42 3 7= Ae Bsf 18] A1 A 35 I (] 52 4 3%

IEAASR (p<C0.01) , AR i (AR b i Sl I 35 B 56
(p<<0.01); AB IR FIAR i i L A & 4= 1l 2 4
ORI OG5 A2 0T R AR ok A S A B IR AR R (p <<
0.01) . FIH P A0 TR 53 2 52 Wi K b O Kk B PR R
SR B 38 R e AR A AR D AR TR AR

6 REEEMEESKEIREMBXESH

Table 6 Correlation analysis between rainfall intensity and slope and soil erosion

Tt H [ ez BRI AB AR (BTN A B 15 ol
I 5 1
353 0 1
TR HE ] —0.598" " —0.475" " 1
A5 ] —0.788"" 0.02 0.568" " 1
it i 0.650" " 0.157 —0.565" " —0.493"" 1
ABH 0.263 —0.215 —0.07 —0.411" " 0.043 1
(FALIST 0.544" " 0.266 —0.519"" —0.391"" 0.858" " —0.054 1
W FoR p<<0.05; " Fom p<<0.01,
3 3w ok T 2 5 | R b 3% A2 3AE 19 3 T R R0 I R R E B )

VFZ2 I 58 8 W1 < ) 1 30 1A X - 38 R b A7 BHL 4% 2%
O o L ) A il AL ASE A B TRC 8 0 /K e 9 2 A i 2R ik
ZARVE AT K A R B AT LA T 3.3
(] A AN TR 47 EG A A [] 358 J88 MR 56 T 08 35 0F 3t oK+ 0
KBRS RFW TR AR R A R 47 B EXT
Wbk oK i A B0 . AL B p L BE TOK
RELAT FC RSG5 U 7™ AL N 18] 7 3] A7 280 4 4%
b AR MR P B A D R R BRI
() A Bt 6 0K R LAY L A T i 2 A 5 Bl 2
JINEI TR A A S A A AR ) T A
P4 Ml 4 B i BB L 4 A T 7 A KR S IR A
B[R] AR R B b 4 R B R HEOK 4 A8
IR R R O ) S R A AT L I X K R
ARAF BRI . S AR AR S K SR A
PO RE fik 25 [ AR b 3R A% O e A AR o o PR TR K T 5
BEHEIMAS &, X A R 45 ) - R e
5 B OKAH A S R A B T BEAE St R AR IR
7 AL I A AR R A ARG AR . T e
R R STAB AR . i 2 BT o T i BB A A0 A WY R Y
SHRE, A3 A B & N M SR AR U R AR Tl O
AR TRV I RIS L A G S RO NS A R
Hh iR R 2 (I KO B 552 BN K el SR AR Az e
J2 R S 3 — L W55 K SR e —
SEFEE LA e T A I8 AR 2 0 R K ik R IR
T AR5

RSN KA K R 35 280 32 A (8] 3k B RTR 5
R E (= 5 N [T K (NS R N G Kl A ST v N S8 2 N )
PEHIROR AR, 3 B A oK £k s ma R

AR R AR kR L AR 6 TR 5
JEMAN E Z e SRS ENEMELR (p<
0.01) , Y[R T 5k J3 384 i, TG 18 A A%E =X 4 T el 4%, Hb
AWM LR R A AR R ER . " ReE
PRI Ay o i B o4 W 4% T A R T R R T ) R R
G 5 T KPR Ml R AR D e A S U™
ST RGN IR S R | Y R ad RN (S 3 7]
SR RIA B EAH KL R AR (p=>0.05), A fEJ& A
S AE Y i SR T R R E KR, AR T
TR RAE P A Z AR X T AB R A
HLAT IR 5 W) o {45 [ TR 5f B8 XE A UL 1 5 e )
55 . VEW) ZREPER R AR rh R A A B o T
T ELA [) R4 20 b 1) R 5 52 ) 17 5% 7K 9 2 1 4 11
€ AN T NI TS B O e o LR TN TR
W AE 40 mm/h FERTSRE T . 2M4S 2L HRT S 4b 3R
mhig 2R AR E(p=>0.05)fHFE 120 mm/h [& 5%
JETN L 2MAS Ab#R il i W EART S A3 (p<<0.05),
PRH S R 5 R B RN TS T A R X R 174 BEL R4 B 7
. HEKE/ER TR N BEE KK GAT
P38 s AV iR 32 A R 4% 44 TR R [RIAT BE i )+ 18
15t 2 S O I 3 o R R AR R A 4 R RN R AT LT
] AR il 25 T 0N

I B85 S i) 68 TR A 198 B Tva) AR08 T A28 9 1940 9 3 5 T
N5 6 BH L B A 3 3 184 00, b 96 428 O & 7™ 2 ) 1) 45
il s A5 ] B RE K, 28 O et AR ok it 384 KL T A B
/NERSOT Yl R 3R E T B K . B A
5 F 5 235 SRR ) 395 5 R b 3 A8 9 7 A o ) S A
A O o B 2 B 3 O, R AR I R AR Ik R R R, A
B, b AR B A s R) AR Ak e R 0N L (H B
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T R ) 398 R A 0 A v O 7 A 0 4 38 R T b e AR U
7 B T A s 0 55 . P R R A A I AE
Y, KA B K AR R RECRAEAS R 3 B N AR A 34T
AR IL .40 mm/h RS8R T, Bl I 0 3 oK Ak
Hby A Ui i A ok A 4 FEAIR L 80 mm/h 1 120 mm/h
T 3 4 T o 3 A8 A A R4 ok o 4 0
R OK AR BT H 55, 76 A ot A ks e, )
B 5 KR AT LU A B 42 ok kPR 30 3 R 51 1)
A Ak R 0 55 . AR T AR B g R A AR /N X
N T AREAPLREE W 647, A 4 b 1o AR PR, HoR A 3 A
SRR TR 2% 4 25 70 T R Bk b b R AT 24 H AR R
IR, B BNE R A RIAT H 7K 3 2% 9 BH 42 80
W T i — 2 WS ESE

4 % g

(1) et s B AR Fp R AL 2, R A B K B

A AR o A2 A 2S8R B A5 O TR A DR R Rl A A6 5

o BEE KRR TAT H R 3G 0, TA) A v b R AR i

{2 B9, KR/ REL 20 4 AR B H At A B 3 5

B i) 0.36 96 ~64.23 % (fRIHE D 29.78 %0 ~

82.90 0 A BF K AR FFROR
(2) 38 =2 okt it 2 33 1000 R T i 1749 0 o 3 o w9

SRS K R AR R A R B OR, IRFR R R L R B

PR E K A R T B R A K £ R 5 ROR TE 4, B

A T 5 A R, R R AR K b PR R ORI 58 K 8] A R

SR NS AN 5/ N (2 e o 7 3 € U
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