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Abstract. In recent years, the government has strongly promoted multi-purpose utilization of paddy field. However,
poor drainage causes waterlogging stress in upland crops, requiring subsurface drainage technology, resulting in high
installation and management costs. To address this issue, a low-cost and high-efficiency technique was developed that
utilizes wasted coir substrates which have characteristics of high porosity and good drainage, for upland crop
cultivation in paddy fields. Soybeans were grown in both paddy soil and wasted coir slab with two planting densities
(80%20 cm and 60x20 cm). The results showed that the coir substrates had better performance than the paddy soil in
terms of soil physical and chemical properties and the growth and yield of upland crops are improved. The treatments
using wasted coir substrate showed a 41.4% increase in yield and a 21.3% increase in protein content compared to PS
treatment. Our findings demonstrate that recycling waste coir substrates to grow upland crops is a positive cultivation
strategy to solve some drainage problems in paddy fields. This approach offers a sustainable solution for upland crop
production while also addressing the issue of waste management in agriculture.
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5, 2015). o|2fgt vl A& s 25| Yoto] AH=HE
=2 2 A3 A A E7|<0u A ullgx(Takeshima =, 2023)
£ ARt vl d S TIAAAIA Stk TRy dfeleE A2
2|F A wko H] 8 o] I Q3kar, Ax] B oA akg] FAto| Lt
B 42 90k 0} WAIEH] Sl fAe) 7)o Wi
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2l/ido] Mgkd == Qltk(Ren 5, 2019). o]2{Rt o2 =2
o2 Fgs}r] ofefe AdRtoln, old ZAIE 2T Auj 7|
ol Basih

Folo] WA= 2 0] Ao FEE AHE WE
o, 287 Are Folof uixle] AMgake F71siL ek
(Choi 5, 2015). = B9k} v|udly] =& FFES 7IA]L

—_

Journal of Bio-Environment Control, Vol. 32, No. 4, 2023



B8 sAoA SLolo] HEjAE ©]

910} 571493} o] 945tk Hwang 5, 2022). o]
i

o] Al B PAA| T FAT SRS S AR
=go] Flrk. sto]o] A= B8 W B4 KA T 4= gl
‘5elo] goluhul, T} S WAE 4 glol, 72 T

=

Aol gol AMEAL iti(He &, 2022; Lim -5,
2020). Al o] HAfo] 2|52 0 = Shf| s A vl 2] Ed Al
Ao Fabae S8kl 91w 202213 71 AlE Auld
Z0] 1990t ofjv] 2uj 2 5713tk Kim, 2023b).

A =] T A Al s 3Zolo] B o
2] 52 Afel - 7] Al A7E AR o] 2ol R =
Aol LRl #H|7|E2 #|2]sfof fitk. Z12fu B E7ollA]
= o3t iRl & whafehA L 23 BRI R B8t
2oz 37 gk ol23t viA e S5 5 el idw
w4 23}, s o] #7149 o) elof FrE AV fle A
2 B35 QtRhie 5, 2018). ofof|, Hz2]7}E Aufit &
7] 5z Fo]o] SeEE -850 HE-sAlolA = Al
S f|, 2Rz A FA Al Y AR 2 A

Mz o

1. Al 2= 2 ey =2

W54l 73t W3 Glycine max thZF, Nongwoobio
Co., Ltd., Korea)& & 2H2 & A7 sto] Aol ]85t
Als]o ) 433 X](36.22°N, 127.21°E) AXA) E(900m2)0]]
A AAEE O, 5220221 5 31 Yol THE5to] 10926
A7HA] oF 570 &<t Al = Sk, 7] A S fiske] i
FA] FA7IsAlE o oFjsto] BEoF U HIE AR A4S
AR, T AElE fIske] 10atd 3Feha] & 24 4.7kg, ¢4t
8.9kg, ZHe] 5.6kg-& 718I5FSITE H-8--5A] Al Al i 74
= Pl8l Ao o|F o5 40cm 2 2/J5SIT]. Aol A
|5 Fofo] FHufjA|= uij x| W A eh= thFe] At AlA
517| 918l 2=g517] A 347 s eley - 7T
o] H& Aol 7ol 1314 3-8 208 854
of| siiTh Fofof uij x| o] - Bfo|r WHAS o]-§-5}od
H|7} @ X ¢F& A A AL 27]9 90mL/plant 7|F 0 2 4
=53], Z7]oll&=100mL/plant 7|Z2 2 6 — 73] #3152
B -2} 27 A P Sl

2, A X2l

A1 4] 742 Aelob wg 2 (paddy soil: PS)/10]0]
H|H A](coir substrate: CS) X 2] =2 Tt} o= 244 &= AH
Agor wyslgon A AAL 2w k0] 2L

MEAZHSS|X|, M32H K4z 20234

o) [e]
83 3o 4% 2 EY 3

el

80x20cm(1L: 12 AfHl) L 60x20cm(2L: 2= A=) 2] &= 7]
O] A 7+A A 2j e} Zkztof| thsfiA] = Bk v A o= S
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Efje] Fo]of ujx](100x20x10, Daeyoung GS Co., Ltd.,
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ik oo vz o) EeslehA] HAS fiste] A 29| 5
7N A oA FEZH(0—20cm) o] B AlRE A6t om
Fojof U A= U ol = 10712] EefEoA AlmE AFste]
AE sl = B olo] Hulz] 9] Zel/d w4
= P8l YA U, 84 He 9 S5ES S5l 3k
A S & pH(1:5), EC, f7 & T, 78 4L A8 4,

A= S 2418 918l Fehr@t Caviness(1977) 0] AJAIRHF-
O] A5 ©A|(V4, R2, R8) 5 7|02 05§ 30U(V4: A4
217)) 90042 AEIIR2: A7), 14822 2]
R8: 7))ol Ag]7- M2 20k 0 7 717 STIAIA A5 =
RS, 3-8 A% 9 H2110] SPAD, 24 A4,
iz, A A, AR 2 T Rtk 4
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(LiCor Co., Ltd., Lincoln, NE, USA)S- o|-&35}th A|79]
A= ARAL(MW2N, CAS Co., Ltd., Yangju, Korea) 2
S5 2k F FAH) Tl 3Rk spectrophoto-
meter(EpochTM, Agilent Technologies Co., Ltd., California,
USA)Z o|85}0] 595nmol| 4] Bradford(1976)7} A A5 &
i A0 2SI 2N Fke S1419) Hexane,
95%)-2 81l 2 3}¢] Soxhelt Heater(C-SH6, Deayoung Lab
Co., Ltd., Seoul, Korea) & 0]-835}0] & A1} 25 Fo]
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USA) 2 3-8 0]-8-5}o] HARLA(two-way ANOVA)S
ANSIAT 2 el 7 B 7] R A S
Tukey 2] Th77(Tukey’s multiple range test) ¥ FET-7]

A(independent sample t-test) FH O 2 5% -J-O]of| A £
AleHde
Zn o o
1. = EQF 2 F0|0] HuiX|e E2|5t5tH EN
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L ez 25 o
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(Lee 5,2016)9} 28 272 pepich. w4 52)2] gt o
o] 2ol 48 ek ] Ak i} $pobA ok kel
ofgt §71E walrh Pukshaln, 971% gl olleha
H %t Han 5, 2017). A 2] ol A% Aol H4y,
QWik g, g W vkl ST F sk, ALk AEE
2eof ol Bele] JoF T4 R AT IR RO 4}
F2EHGao 5, 2011; Trought2} Drew, 1980). 121} 0]
of A= 2 2ol 3 7ol olkel 4= S Bt
oble 2he] Aol B Rt doke R P4 olck wt
A 2 AgtolA] Fojo] HufAlE *}‘lﬁ}@] Hijlp/do] =LA 7F
APEIS)S ik ofLjeh s nAbE ] 35 o] S 718
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-
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2o| Mx xI

4 # 2
O A5 271(V4), HeH71(R2), “d<71(R8) o) A5 =
ARE ARSI A 271(V4 Stage) 32 A2 15 Al
eF2E Al 42|75 Blast S w, A= IL-PS A 272t
v wate] 1L-CS, 2L-CS, 2L-PSAjol| 4] Z}z} it 22.4,
19.6 9 202708 Z7F315ick 1L-CS9}F 2L-CS & 2] Lof|A]
Pt GHze 747 2,353 9 2,517em’, AAES 65.1 2
63.9g/plant, 2552 14.4 9 14.9¢/plant 2 PS %] 2] 519} H]

i oy N

Table 1. Physical and chemical properties of paddy field and coir substrate used in this study.

Physical properties’

Chemical properties®

Substrate” PD BD TP pH EC oM AP Exch. cations (cmol*kg™)
(gem’)  (gem’) (%) (1:5) @mh  (gkg’)  (mgke) K cat Mg?*
CS 147 0.07 0.952 5.0 809.30 5181.80 17.54 91.44 30.95
PS 249 1.25 0.498 6.1 1.42 15 102 0.25 2.7 0.5
OP - - - 6.5-7.0 20—-30 150—250 045-0.55 6.0—7.0 2.0-2.5

“CS: coir substrate, PS: paddy soil, OP: optimal range from Daejeon Agricultural Technology Center.

PD: particle density, BD: bulk density, TP: total porosity.
*OM: Organic matter, AP: Available P,Os.
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sto] fo]4 o7 Frtskdinh N 21 4] 1149
Y3 AR8(SUBXPD)of| 4] F-&] ol 1-2] %t 2to] 7 QI SiTh
&) ZFA of| A glo] TEF 27(SUB) 2] CSLFPS A 2]+
S| FPLS ] SPAD=41.2 U 37.5, G4==21.0 2 16.97,
A2 2,435.2 E 1,407.4cm’, YAFI AEFE,
5.1 W 38.0g/plant, 14.6 L 8.2g/plantz CS X 2]Fo| A &
7¥skeiTk. TLeuy, s 2ol A Iglo] A4 XHA(PD) <)
785 Frolgt 2fo )7} GISITK Table 2).
7N2Hd71(R2 Stage) F-2] 1L-CS A 2jollA] G4=98.87H, A
2 21,038cm’, A 645.7g/plant 'L 7153 109.2g/plant
2, Y R] A ejte} vl asto] F7kstelet. s 2101 Ay
A 7+ 0] FZAHSUBXPD) oA F-9] 24 ofl= R-2l g A}
o7k Atk A4 ZHA | BA glo] THKF £7(SUB)S| CS
O} PS A 2|75 Bl a3l uff, SPAD O gk 212t 41.61
37.6, 2 g4 83.63F 57.17), FHZA-L 17,0451} 9,139
em?’, AYAFL 563.7 L 298.5g/plant, AEZF 90.7 U
56.9g/plant, Z 7§4==1330.3 2 192.57}& CS A 2|0l A &
oF o Frkskalnk FAF 7o WAIgle] AA 7+
(PD)9] 7% 4= 2171 W+t 47.2 D 564 7] = 25 A 2]-to]|
= Z

e
A S7FIAAI, AEs2 212t B+t 83.7 3 63.9g/plant =2

o

7_}7_}

=N

A 2

it

IL A2 tol| 4] {94 0 & Z7}sl3Ith Table 3).

2~817)(R8 Stage) 20| 1L-CS A 2] 7Lo] A =2 2=116.6
7N, -85 445.0kg/10a, ZTHH 3k 46.2% 2 LR X 2]+E
of v wsto] 2Rl AR 2715 4] 7S] A5t
S(SUBXPD)OIA F9] 1152] 4, 48jF 9 b ol
Sofet o7k Iich A4 1ol Agle] 2N 22
(SUB) 2] CS9}PS A 2j41-5 v w52 ofl, Haf A= Z212)
737}46.17), FE 2] 4= 101.99}85.47), 2=312k2 392,17}
277.2kg/10a, ZH 3Fko 42 637}35.1% 2 CS Z 2ol A
folx 0 Zrhsieth 2R 240 BAG] A4 112
(PD) 9] 739 m 2] 4= Z12F Wt 102,59} 84 8702, = &
el o vlmsio] g & 2 pol 1Re) 47} ol o
27151 Ac Table 4).

5T 2 19 78 AT Ho XAl 75 AR
o] Z7FetH, F3do] At ' A FIRga YEA
ehgo] HagthPan 5, 2021). SPADGES A4 H=4
5 Ask= A E2A](Bullock 2} Anderson, 1998) 15
75} 915) 20| SPADZLE FAj| 72} uls}o] 2rahel A
Lol A 30 — 50% A4S A0 2 B 11 E|QItH(Ploschuk 5,
2022). Fo] FLYHVS-VB) THA ol p5ujs = Qs YA

Table 2. The growth parameters of soybean (Glycine max) at V4 stage under coir substrate and paddy soil with two planting densities.

Treatments Growth parameters”
SL LN LA FwW DW
Py SUB’ SPAD (cm/plant) (per plant) (cm*/plant) (g/plant) (g/plant)
1L Cs 41.240.55 a" 16.9+1.49 a 22.4+0.87 a 2353.2484.98 a 65.12.88 a 1444094 a
PS 36.4+042 b 18.6+0.50 a 13.6£1.21 b 1207.4£34.11 b 4324296 b 9.3+0.41 b
2L Cs 41.1x125 a 18.440.68 a 19.6+1.86 a 2517.2+142.53 a 63.9+2.51 a 14.9+0.72 a
PS 38.7+0.78 ab 19.8+1.89 a 20.2+1.24 a 1607.4+118.35 b 32.842.40 b 7.140.50 b
Main FEffects
SUB CS 41242.04 a 17.6+2.58 a 21.0£3.40 a 2435.2+262.03 a 65.0+5.82 a 14.6+1.79 a
PS 37.5£1.79 b 1924297 a 16.9+4.33 b 1407.4+279.57 b 38.0£7.89 b 82+1.53 b
PD 1L 38942.73 a 17.742.52 a 18.0£5.14 a 1780.3£619.12 a 54.7£13.57 a 11.943.09 a
2L 39.942.55 a 19.143.07 a 19.9£3.35 a 2062.3+553.35 a 48.4+17.19 a 11.0+4.31 a
Significance of treatments
PD NS NS NS * * NS
SUBXPD NS NS ok NS NS NS

PD: planting density; 1L: 80x20 c¢m; 2L: 60x20 cm.
YSUB: substrate; CS: coir substrate; PS: paddy soil.

*SL: Stem length; LN: Leaf number; LA: Leaf area; FW: Fresh weight; DW: Dry weight.
“All data are expressed as mean + standard error (n = 5). Different letters are significantly different (p < 0.05) according to Tukey’s multiple

range test.

NS, *, #% ks

MEAZHSS|X|, M32H K4z 20234

Non-significant or significant at p < 0.05, 0.01, and 0.001, respectively.
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Table 3. The growth parameters of soybean (Glycine max) at R2 stage under coir substrate and paddy soil with two planting densities.

Treatments Growth parameters”
SL LN LA FW DW FN
Py SUB' SPAD (cmy/plant) (per plant) (cm”plant) (g/plant) (g/plant) (per plant)
1L CS 42.040.57 a% 49.242.03 ab 98.8+3.29 a 21038.4+420.94 a  645.7427.05 a  109.2£1.38 a  359.4+4735 a
PS 36.2+0.66 ¢ 4524139 b 5744277 b 9042.8+643.86 ¢ 299.1x14.71 ¢ 583+220 ¢ 167.0£33.93 b
2L CS 41.2+0.86 ab 56.3+1.97 a 6844220 b 13052.24485.54 b 481.7426.28 b 723+4.12 b 301.24£32.05 a
PS 389+0.59 b 56.4+1.80 a  56.844.04 b 9236.8+£521.93 ¢ 298.0+6.09 ¢ 55542332 ¢ 218.0£17.46 b
Main Effects
SUB CS 41.6£1.60 a  52.8+5.64 a  83.6+17.08 a  17045.34+4316.73 a  563.7103.10 a  90.7£20.49 a 330.30+48.93 a
PS 37.6£195b 508+6.81 a 57.1£7.31 b 9139.8+£1239.78 b 298.5+23.73 b 56.9+6.12 b 192.50+37.01 b
PD 1L 39.14334 a 4724423 b 78.14£22.74 a  15040.6£642539 a  472.4+188.37 a  83.7427.09 a 263.20£108.59 a
2L 40.1£1.94 a 5644398 a  62.6£9.19 a 11144.5£2274.41 a  389.9+104.87 a  63.9+11.85 b 259.60+50.15 a
Significance of treatments

PD: planting density; 1L: 80x20 cm; 2L: 60x20 cm.

YSUB: substrate; CS: coir substrate; PS: paddy soil.

*SL: Stem length; LN: Leaf number; LA: Leaf area; FW: Fresh weight; DW: Dry weight; FN: Flower number.

“All data are expressed as mean + standard error (n = 5). Different letters are significantly different (p < 0.05) according to Tukey’s multiple
range test.

NS %" " Non-significant or significant at p < 0.05, 0.01, and 0.001, respectively.

Table 4. The yield and quality of soybean (Glycine max) at R8 stage under coir substrate and paddy soil with two planting densities.

Treatments Brunch No. Pods No. 100 seeds weight Yield Crude protein Crude fat

PD? SUB' (per plant) (per plant) (g/plant) (kg/10a) (%) (%)

1L CS 744024 a* 116.6+£3.89 a 30.9+0.47 a 445.0£18.59 a 46.2+0.63 a 23.0+0.26 a
PS 6.2+0.37 ab 88.4+£547 b 31.1+1.30 a 286.8+6.83 bc 34.340.14 ¢ 22.7+0.51 a

2L CS 7.240.20 ab 87.244.68 b 304+£1.12 a 339.2+£14.48 b 39.0£0.48 b 22.5+0.49 a
PS 6.0+0.45 ¢ 82.442.09 b 30.1+0.77 a 267.7£11.81 ¢ 35.840.20 ¢ 22.8+0.41 a

Main Effects

SUB CS 73+0.48 a 101.9£17.96 a 30.7+1.83 a 392.1+65.87 a 42.6+3.96 a 22.8+0.88 a
PS 6.140.88 b 85.4£9.29 b 30.6+2.32 a 277.2422.69 b 35.140.87 b 22.8+0.98 a

PD 1L 6.8+0.92 a 102.5¢17.92 a 31.0+£2.07 a 365.9+88.46 a 40.3+6.31 a 22.9+0.87 a
2L 6.6+0.97 a 84.848.05 b 30.2+2.03 a 303.5+ 46.88 a 374+1.84 a 2274098 a

Significance of treatments

SUBXPD NS * NS ** Hokk NS

PD: plant density; 1L: 80x20 cm; 2L: 60x20 cm.

YSUB: substrate; CS: coir substrate; PS: paddy soil.

*All data are expressed as mean + standard error (» = 5). Different letters are significantly different (» < 0.05) according to Tukey’s multiple
range test.

NS %" " Non-significant or significant at p < 0.05, 0.01, and 0.001, respectively.
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8 SAjolA molo] HUiXE o] 8T T AL o

0] 25— 60% 7HAE Z o2 B A1E| Q) o n AAAIAHR]-R3)
A A 537 s AJAREFO] °F 55— 60% A= 74

[e]
22 E o) g Uehtort $49] PAel: 2 9
8 1127 §19FeK Wollmer 5, 2018). 3 418 <] th 204
O A+t -7 1271.7mmo | 21 Fof] A 7] 57%
OF719.3mm 76 HoH 8 LA 15 2 )7} Ufick. 2
Ajeje] 719 B e o] by 71 E BAo] of
B er)of] HEEo] ek Y 2YAIE7I(R3)l 5
Y% b)) Tz KR B/ s ch(Fig. 1B).
o) Moz ool AAE Folo] A AT WS
sl Ao delA 9o, ol Fat 2zl pelol 2
A= 220 241 A (nitrogen fixation) 5 o]kl §F
tHJung 5, 2008). -t EFE| =E-geol vlzteh &
P12k B 20N el 4o 9 WA e 4
245 Aake]o] 8keyo] 1) 74 AElc Harper, 1994).
Faro] AEE FASH] 18 T E(peat) B Fofo] HAE
(coir dust) S o] §-510] 28 Aufat 2} 310]0] Tl 2E 2]
oA TR Sl Zrlok clRol 2ol SoE Zlet

.

O

ut

2 S

it

Ao &2 B¢t Seneviratne 5, 1999). & o] CSQ}
PS A g]tof| A F&] A& 270l AVgH9] ddo] o7} Lt
B m(Table 2), 7H3}7]0f] 2 714> CS & 2] -0l A PS A2
T-EE2H| 2 F7FS AT Table 3). 8t7]of 3 A9} 52
£l 7t 7P sk S7EE e e, o= 8- 5A
of|x] ojo] Huf#| o] &2 53l T Sl welE B
4= Qe Ao = Tk

W5 9ol A o] A Sl Rk IR, AlE Al
Well of 2] Extt A2 4] ®slkE fRieh B9 s 240
A Ao B HlaErt 3714 S8l o HARHA F7 14
507 ek, i Wof| =gt e SapdhaE 4
mEo} kgl Jujel=s} AAEICKPerata} Alpi
1093). Lefu} A50) A Uholl 2318 9 ] =7} s
Al Z ] Ao S48 Ao A1) B A U
HFS-S oA 5K Yordanova 5, 2004). T3, o]#] g AJAkA
2EF 2z QI 2 6] ST A] 98- HATF Ao Adlst
o] A N (reactive oxygen species, ROS) 57} ASE|
H(Andrade 5, 2018), A= AE 24} 2 FRAkSlipid
peroxidation) 2 HElZ2] X methylglyoxal) gFgo] =7}
S Zhou 5, 2020). Yasumoto 5(2011)2 X|sk=97) =
2 ¢ slutet |(Helianthus annuus) 2] 5~2FeFa} E210] Z|

Fig. 1. Images of soybean (Glycine max) at the different growth stages and the experiment field. (A), the experiment field; (B), damaged soybean pods
at the R3 stage; (C), foliar chlorosis or browning occurs at the R4 developmental stage; (D), representative images of each treatment at the R2
stage.
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ahs)m FApe] & 9 Shefo] Zagiths A whEg o,
Liu 5(2009)-2 &<~ A1 0] Q- =1 2JAlz(Carex pumila)
o] gJoi] Zehl) 24 e gk 202 Bushlch
2 Aol A F&] PSA e ol A Thilla ek 7kt Zle
2 UEhde Table 4). ROS 0] 418} 448 X131 18] 4]
EA) Ulof superoxide dismutase(SOD), peroxidase(POD),
catalase(CAT) 5 &5 A/dsto] AlAS 4= ¢lck(Pan 5,
2021). LU A7 17 @ 7178 2ol A= Aax /g o] A|sfE]
], A2 ko] Q1222 3HAISHE|HA] MDA (malodialdehyde)
a0l Z7F5 E3 webA] A\ ute] Futy Wol|x 9}
o] I, =3} 7l tIrfan 5, 2010; Puyang 5, 2015;
Wollmer -5, 2018). <& AglofA F-9] ZFe] 2484 7](R4)
e =317] Zutel] A PS & 2]ol| A 9lo] B =2
A4 BoirkFig. 10). ol Anp]ol] H4ulsiE we 2
O 2 e 3 vjslls Ao A B ek s
70 3k op e} chilal Slekg 7anIcy A4

b

N

Ak

opil
5714 Aol vl Wk E oyl A4S EEA
HASEH 2 01§10 714 AN, EEN0% &

tHHoltan-Hartwig %, 2002; Saito 5, 2008). Uchida %
(2014)0] A9 Aol ] EFE H4 Ae] Fof S A7
o] thF/do] 7ol W N,O7F &= Sict ofof what &
2o 8 W HAAES SOl SAE, BEolA A FU
Tt ol HARHA] A=) A tiatel] ke ml
L A o4l A, AL X4, =4 d 7]EF thAt
H=0] dof| Thofsh, A& AUl da g F50= ¢l
|9 AR AR o] & At Wang -5, 2014). <
Zea mays L.) 2] TH 2] g2 Xl4= 2] 2] A[7to] ZojE

st AL BY o &3 WA A A0S A

Y 2~ oo
o rir

»

>

H| 22| Fof T glgo] F7IRE Ae Bt Kaur -5,
2017). Yordanova2}Popova(2001)-2 R 2|(Hordeum vulgare)
W72 72021 ol 212 7184 el o) 7l
o, TFEF(Vigna unguiculata L.)2 4= A 2] Fof £}
% Thil glego] 4Bl A0 BLEIIEKOlorunwa %,
2023). 2 AT ] Z9PS el M Fo mjaf 2
bl g Ajel 2 2RIsiLon], oleiat Ak Bl A B
G7h R o) 2k T80 ofEsto] Ak 27
A2 g7} o ofely] uhel Ao w B,

2 Aol A H-E-s Aol A Lojo] HHjA|E B-g3t] T
Aasteick. 71&o] HE8sAE S8l vz E AdsAY
UAuN FARS SoF AL AldA ) FARE Q1 Solo]
HiA S 285 A9 = B Ert viade S5t A
A& 7710 2R 0] A = A1 4= Qlokar Tk

o 22U A o o] FAbEel ojof FHjAE 854
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of -8 4= A== BAVI AR ob 2F A Bl A =]
Siakxlo] MR sit}. e, Fojo] wujA S Zekajof ol
Aol Haet M =5} A4 S22 vulgo] WALt

ot ekt 241 B 2t AA|Ho]u 5717 4ol
Sl wlole 7k13l= Zlo] T g sl

o 21=a
=3

e = vl R R A1 s Esh] f1et oo
A S B-8-5to] Bl A 7hs Rt A WA AL
- Utk Slojof wuj|ofA = A4 744
(80x20cm % 60x20cm) o2 AulstHct F=LET} Q=5
Hiede SH QR 5k Sojof HiAE AEEHe =M, =
Fol =94 S Ae A B F8E B A=
| Pt 23S =E e PS A 2|7} vl asie] CS A 2)+t
oA =2tFo] 41.4% F7ISEALL, Tl R 21.3% <
7Folaltt. 7152 =] HE- A Hehe 913t 2 2754
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