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Effects of Application Seasons and Rates of Swine
Liquid Manure on Yield and Quality in Rice

Ryoo, Jong-Won

This study was carried out to determine the effect of application seasons and rates
with animal liquid shury on the rice yield and quality. The treatments were
application seasons (autumn, spring) and application rates of amimal liquid slurry
80, 100, 120, 140% N levels of based on 11kg N/10a, chemical fertilizer as
control plot. Field experiment was conducted at Cheorwon, Gangwon-Do in 2007.
The results was as follows; The plant height and tiller’s number at the application
of spring season were higher than that at the autumn application. In the plot of
140% level at the spring application, the plant height and tillers were higher, and
the color of leaf was darker than that of the chemical fertilizer. The plot of 140%
level in spring application was increased the lodging damage of rice. Rice yield
was reduced at 7%, 13% in the plot of 120%, 140 N/10a slurry level in the spring
application compared to the chemical fertilizer, respectively. But rice yield at the
autumn application was not significantly difference between chemical fertilizer and
plots of liquid manure. The rice quality of the 120 and 140% slurry in spring
application was significantly lower than that of chemical fertilizer. Total nitrogen
contents and nitrogen uptake in rice plant were higher at the plot of 120, 140%N
in the spring than that of chemical fertilizer. To reduce the lodging damage and
increase the yield and quality of rice was needed suitable application of liquid
manure in spring $eason.
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I.M oA

FZole sElE Y459 AHE st EFY Ago] AR flojx AYFAS
Aste @A F71Ade] daAde] aFHT Ut o|HF AN 7152 WiHEL 1
o] AF 3= HolE A3y 98 AYo2AN Egfo s ETFoiof npg3tARt FHA
HAS &4 738 mEdfor & daAdo] ot

7IEExe AT Whd gl gAEE 9 88E 2Ado] d=51Moller et al, 2002 ;
Zhang and Westerman, 1997), 7|6 2} /718 247} £ & ALNF718e] S4d o
# ®Wa7} 9l thBemnal and Kirchmann, 1992 ; Klausner et al, 1994). X|F7}A] B th§t
715Ex A8 AFE AEFH A8A7]8 HEZL A T, 2001a), 7F5ER A4
Algo] B AL 2 AR £ vXe FTFo] RAEALHE F. 2001b), 7}k A
£ wE AR Fe7) Rt chPeter and Amato, 2002 ; Van Delden et al.,, 2003).

S-EtaedAe EESde] GHE H o|FHod ¥ & F 71E4] A& 23 Qith
FHER ] Alg-2 ZAE FRH, AEA7] 2 AGE BEY T ot Ex9] 0§ Axr)
olatA vehn o 53] AR A¥ A7) A4 $E€F {4 &3l v
o] &5 Ao|7} e FA Ve FF AoV} Utk ALE A5 ¥ #¥
qME ZE9 ARFGA7] AZHde FE F471 F5, EFFY FEHF] Fol
|9 7heAde] £7) WEd A 108 FTEHE 2€9U7LR] YujATE HO R F3
Bt ATHE T 1997). 28 SEYUte ALY 7ol s A3t ol 37
W 5o $auiete] 7| F2a5 &3¢0 D AXAZG A EF i HQES) o] F oAk
T Aot} weiA FFEY A|RAZE ALFE AT Hofale Au|ARd WE =
ES 842 WA 1FF & JA7eo] 87HT gt

£ A7 Yo g Gu)e] A|&A) 718} Al gFe] o AL s d EYY ol
3 A HAe 93-S THElY IS TaAgEY] HHYolg 7&d FRARSE
AFsA} FYP3A

0. Mz 2
L 3N gERs BEEe 43
FEfx dERH S ABA7|9} A& Fe] EAE dolRr] A8 FEE: FA] EEY

ue] o]|3}8k3 BEAdE Table 1|4$} 2ot pHE 790024 fdZddE Hepfler,
8 A8 3849 N-P-KY &ake bz} T-NE 2,377mg/l, T-PE 679mg/f, K& 2,450mg/é



715Ee QA A§A719 NG| HY sFH vAd vA= 9% 7

9] #FE Bt =3 < E—P-: % Au)e] AEEH M4 8FHL 10250mg/l, 31814
MA@ FHEL 15200mg/lo]H, B4EAS UEhE S5 4.100mg/t= vhehgd}

Table 1. Physicochemical properties of swine liquid manure used in experiment.

Parameters Content
pH 7.90
T-N (mg/) 2,377
T-P (mg/8) 679
K (mg/%) 2,450
BOD (mg/£) 10,250
COD (mg/£) 15,200
S8 (mg/f) 4,100

2. A E)Y 0|35 54

AR 24T divky E7HY 2ROA FRARULTH FAEESY o5 5L
th&a} gthTable 2). SEAAHE 3 AA pHE 6.0-6.598 A|AXAL] pHE 6282 &
AFES Vedden, EFR71ES 158ke, FRISE 38 1mgke g FF3tAEH o
= 47 HATEY 25-30gke T} 80-120mgkg Wrh e S B £, XG4 Ca,
K 2 Mot ZrZ}; 3.64, 1.01 2 2.48cmol /kge)Q o, A &4 A 8 75L& 3= 74
FFL 144 9mg/kgo] ATk

Table 2. Physicochernical properties of soll before experiment.

. +
EC OM P.0s ex. cation(cmol /kg) S0,
Parameters H
P @sm | @y | mgke) | o < vg | meke
Experimental
6.28 0.21 158 38.1 3.64 1.01 2.48 144.9
field
Optimmum
6.0~6.5 - 25-30 80~120 | 50~6.0 |0.25~030| 1.5~2.0 | 130~180
range
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3. AT & R AFEA

GEits HEAE] AGd & ¥ FSAL 4FEY] A3to A= LT A
£39 2UME FAEFOL OgANT AL Aule) F1E 8T B AgTl o
HIA1&F AETE FUAT AuAHF 5588 ¥ ALH B EFEARF 11keN/10aE
7)o 80%, 100%, 120% Bl 140%9] #@sh= ous AP 7u= A&t =3 o
ZTE R AETE T AlRS ARG SN EA LT AHFE AEFS
NP K-11:7:92 Stk SEHEY ASPHE A4 B NEE AF SHE A
3tk AAE 7HR o|F Aol 50% A1GEPRLn oY F 25 30%, &4 A 35 4
o 20%E Al-&stth

E¢fF 8 YEEw TEAgN 9 F4L FAE A ARE AFHSY BAsRen. od 6Y
A FER: EANE ISRt LM olFe AN 0:15mE 58 25U ske
o ASRAE FEIEA FARE AT AL Z1E(1995)9] £31e] o]} 304, o] 80d
o BReH, 48 ¥ 4THALE ZANGT. Wi AP AAFFFL ALVF
of AE4FE Foel FHAT. BAADE e ARE0] dshe] SAS package(SAS Insii-
tute, 1998)¢] GLM procedure 2 EAHEAS- 2 A)514].21, Duncan's new multiple testE o] &
sjof o5% I HA4E AUAAT

A
=3

4. 4

Fi
M

AEEw 7 FE FAPEL 9718 TG et Btk Ege e
A 20em7AA AR 22 F EAsG HBA G54 SFAE Minolta chlorophyll
meter(SPAD-502, Tapan) 2 A2l 108 Aol BENE ol g Ak EF L 42A £
He F2AFY EFHAYe] FHATHRDA, 1983).

5, w8

ZHAL AW A AZP CDT 1625(Cervitic RE)Z, 183 1A 2] AE.& Infratec
12415 o] &3} B34t
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m. Zxnf 3 DE

. ASEA

FERL wEeln] AgA7] R AE4E ey 8 A4 e o BrkTable 3)
29719 ol 3099 2F& FERR SAA A1 AF 100% HFAA 5260mo]
AT, 140% HAZFOME S6dome 9u] AlgFo] B&sst Tha glor} AATH 2 o]
B UehiR 2stoh olo] Wate] B ATl A ¥ 0% A&7 2] 513mel]
Blske] ofu] 140% ASFAME 0TmB FIe AolE LERIRIT FER wE ey
A g5go] BAso] nXe APolN BASE Y4279 23 ge PO B A
£ FERL FEAH 100% ALFNH 35742 Sehlg A g7e} AolE YepiA &
gtk T} B A§ 140% A §79) BYSE ¥R 06702 71 Bk W 7He A
£ FER TaAM 30% ALTAM 20342 7 FYH

M9 YE22YNE 4% 3¢ JF OIS Brlshe DYAEE 4T Ao ol &
096 FERE FH AL BEAY] 30% A§TY FRAEPRE 415-423¢] W] o]

o1} ¥ AlgolMe FEEL o] 4T GRAEHAE 4334822 S A4
THD e AP ET B AL 140% ALTE 4322 Wh$ F& A YeRiaT

Table 3. Tillers, plant height and SPAD reading values of rice according to the application
seasons and rates of swine liguid manure after 30 days transplanting.

Treatment Plant height (cm) Tillers (No./plant) SPAD reading values (SPAD)
A*EB0% 50.0¢* 20.3¢ 41.5¢
A-100% 52.6¢ 22.0b 41.5¢
A-120% 55.5a 20.6¢ 42.3¢
A-140% 56.4a 21.3be 41.6¢
S**-80% 51.3¢ 233b 44.6b
S-100% 55.4b 23.5b 43.3b
S-120% 58.5a 23.6b 46.1a
S-140% 59.7a 30.6a 48.2a
S-Chemical fertilizer 58.5a 23.9b 46.5a

*ab : Same letters are not significantly different with DMRT at 5% level.
** A . Autumn application, S : Spring application



100 x4

olY & 8099 wo YK{EAPL Table 49} 2} FFPA7]Q oY F 30de] =L
JERY wHEAH] 140% AL 91.7cmE HH] 80% ALFHT; llem ¥ 271k
SR gH) 140% A]GFAX AH5F7]8 AHo] Wgion FAodKe o B 4L 2
e = deLe AT = UATHTable 7). FEEL FaANNE f7H LT T
o JlojA FF F719 J&H n&7)d F71871 el d AL = HRlth oY F 304
e B A& dEEx TAEGY] 80% A|&TolA 2337, 140% A& FolA 246 =
AT Aleld feA7} Qi R YERT BE FEER BEAE AETE 8 Ay
Al 27) AFo] o] £E4 FRY)L FEHIE R £2 Ao] FAFALE AFHI o
E d7dAe dulE A7) A_8E EFZAA AlPo] o] Fo]F HEHIRA LT UFT
8L Vel Aoz weddh

50018 Hd g =8 du)e] A|BEA dste] AFsAed B 4gL
Gu] AlgFo] 71 BFF 23T AF7) VP8 AUt Bustrt HAAGH
2 B £ F 7154 A A 8 LAY 150%71A] Al§E F o, o]d A
Eo] A&3 FgolE 100% W7t HFsivte A747E Jehlgich

o] F 30U2] HFELFHAE 80% A& 717 wten] gn|A| G| EEFE
EolA & AEo|AthTable 4). F2ZFH(1999)8] Ao ofsid B JEASHAE 2
A A 7]H] 100% A|l&T A= BF Au]F) vl ghel vhdH 200% o)A A]RA] 342,

Table 4. Tillers, plant height and SPAD reading values of rice according fo the application
seasons and rates of swine liguid manure after 80 days transplanting,

Treatment Plant height (cm) Tillers (No./plant) SPAD reading values (SPAD)
A*E-B0% 79.0¢* 17.6¢ 37.4ab
A-100% 79.6¢ 20.3b 38.7a
A-120% 88.1a 22.3ab 38.7a
A-140% 91.7a 22.0ab 389a
S**-80% 80.le 23.3a 3590
S-100% 79.6¢ 24.0a 36.0b
S-120% 835b 23.9a 36.3b
S-140% 89.7a 24.6a 37.1ab
S-Chemical fertilizer 91.2a 254a 38.8a

*abc : Same letters are not significantly different with DMRT at 5% level.
** A ;. Autumn application, § : Spring application
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W00% A§TE 072 BETEY L FAL Hio™ W AL4UE FE @ 95
s 4 eEs ¥ $ETHat $A9A 9% AAdT Rasdd ¥4 S0
Aulg thE AgF b AR ERAN G NTE FAAK EF 5 gmol
Az o] oI SN

2. FETAH8S

GEE TERY AJLo] W FFFAAaL HXT T Table 59 g} W 5
FrARLANN F7 e dule] 7 A4 FHE ASTFRYG 294 77 @5
7+ A&7 duiAE FF Alole] BRI o] gle Aoz Vet B Al &TeA
E 9u] 120% A&7l A 7HE 24tk 54582 B A& dEES 140% Al &M F
&G&0] 808%E HE2TS 3EYE AEF F5E 88.6% Bt fo4 A Retxck &
A2 FE AT 93T A4S /AL Qo S A S FA3T A8E KA F
123 A4 A5HR] 240|E=Z(Roh et al. 1977) A2A g S87]9] G4 d4F
Fie Ao 4He] Jernz Aqug tEFAlgd o A4 thFHAME FEEA
AFA o F5ulgo] AR AoZ Yd@rhlee and Park, 1981).

Table 5. Yield components of rice according to application seasons and rates of swing

liquid manure.
Treatment palljizie?lt;iﬂ spikggt./pzt;licle P:ig):;]};; ' l;ggiogh?(gn
A**-80% 17.6¢* 88.3¢ 89.3b 28.1b
A-100% 17.2¢ 88.0¢ 94.0a 29 5a
A-120% 17.0¢ 89.2¢ 93.7a 28.0b
A-140% 17.5¢ 89.7¢ 90.0b 28.0b
S**_B0% 18.3be 92.7b 89.6b 27.9b
S-100% 19.2b 81.3d 87.9bc 28.6b
S-120% 19.0b 103.8a 86.8¢ 28.1b
S-140% 21.0a 88.8¢ 80.8d 25.3¢
S-Chemical fertilizer 18.7bc 91.7b 88.6bc 28.0b

*abc : Same letters are not significantly different with DMRT at 5% level.
** A . Autumn application, S : Spring application
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Az AHFTE B AIST S8 LEIAY) 100% AlE-Tol)A 286502 Ehot F
EEX wENY) 140% A&7 A 25302 SEHIE AL 28.0ge] HI3le AT v
< Aoz ZAEZIH. 2T Aite & Al8olA FEix FEAH 140% AlETE S
dopo] oste] FEAFol GG BFFY] FEELY FUI AF V)9 £He] &
AE 7] W2 FHFo] Woln A2 Alrdn

3. FF

e SE A A§A7] 4 £FEE B9 ARFHEFL Table 63 20} 71& A 879
H o] FRSFLE 120% AT 71 £4al thE A6 A § FF o) TAFOE {9
& Aolg veEhgA] @ttt Ho] 32 B AlE 4u] 80%, 100%A] SetulE A7
Hl=gh el 10a F 747-748ke/10a8] S JEPARAT & Al8elA] ofd] 120%, 140%
A& ¥ FFe d27Ql 3R A§TEY ZZ 7%, 13% AFE BAT e &
=B BEAHE 1S VR A§T FF 2ED GPle 140%71A A3t AE
T 4 Hol FAriAlgd oFft FERA 2A o Ao d F FATEE 1H
@ o FEHY] 120% o]5rt AAF A &Eo 2 AuEch 28y B A SdME ERE
= AN 100% o) AFTe FEELH 289 HIE U7t SHEHERE FF
e dju] Algo] aFHKTable 6). Nu|A|Lo] 23 AFe] £ AlGA| 7]} A&

Table 6. Brown rice yield according to application seasons and rates of swine liguid manure,

Treatment Brown rice wvield (kg/10a) Index
A*-80% 709¢* 95
A-100% 703c 94
A-120% 727b 97
A-140% 70le 94
S**-80% 748a 100
S-100% 748a 100
S-120% 698c 93
S-140% 650d 87
S-Chemical fertilizer 747a 100

*abed : Same letters are not significantly different with DMRT at 5% level.
** A ;. Autumn application, § : Spring application
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v 2ok Bug B d79 Ayt X3 tHChoudary et al, 1994). & $(2000)9]
Ao o3 B ASF 3 T T o B Fh AHF 11k 10aE 23l AH|A]
42 5£F Ve TS FA g1 FHLEE ALt By

4. =ERAY

AH) AGA7)SF A g WE SE DY AFLL Table 73} 2o} GFER 71E Al
TolXe BE AelFoA 28o] $AstA Fith qvl 5 A85-9] F-¢ Hl 80%, 100
% AETAMNE ZEo] SAHA Fghort An] 120%, 140% Al 42 5.2, 14.5%9
5o dASHU. o8y AafelA ¥l EEL AEA7|% Al EF FAO 9FE T
= Ro® Yelhth PHIE 7HSe] 140% 742 Al 88 B9-EE ALS A 239 #4
o] o Fr} Aol 2ste] =5 37} SAYsEA] &ghort H AlGAlE 120% o] A
7oA =5 249 o] @ Ao ARdY FEHLE AHIF 7HE 140% N/10a
A A E ERol MAHZA F= AR Yeget £ AlETls 120% N/loa o3¢ Al
ol Eho] HRorn £ ASAde HAFAEo] 87EY. A3 2200009 1
o o)5E Hu] 300% A|E-A] FEHE Ml HlE) 40% FEe 24 Z715 siAe) W
o =42 2% 7leAol ¥ EasRt

Table 7. Lodging area of rice according to application seasons and rates of swine liquid

manure.

Treatment Lodging area (%)
A*-80% 0
A-100% 0
A-120% 0
A-140% 0
S*-80% 0
S-100% 0
S5-120% 52

S-140% 14.5
S-Chemical fertilizer 0

* A o Autumn application, S @ Spring application
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5. FA®H o)3EA §A

Al FARA o1H94 SHL Toble 33} 2} AFY B FFe 1L A§ FE
Eir W elu] 80%, 100%, 120%, 140% A]-&TrellA] Ztzt 7.8, 8.0, 8.3, 8.6%= eH|A| Lo
Z7} §45 FoHAE AFINT £ ASINE GHA§Fo] Fold4E B Yao]
EolAE APIRer 140% Al§7 Buld FFe sevuz H3hle AgTRT Eel
A FA#H ZHoNE A2 100%e] YulAlge] aFHTh Wre olUEx ke
GEIH A&7} SEEIE ALTFRT B& APIRLH AH] £F ol AW 7
F& vehix gsio

Table 8. Brown rice qualities according to application seasons and rates of swine liquid

manure.
Treatment Protein (%) Amylose (%)
A**-80% 7.8b* 18.7ab
A-100% 8.0b 19.5ab
A-120% 8.3ab 18.3ab
A-140% 8.6a 18.3ab
SH*E_R0% 7.9b 19.6a
S-100% 8.1b 17.3b
S-120% 8.5ab 19.5ab
S-140% 8.8a 18.7ab
S-Chemical fertilizer 8.5ab 17.3b

*ab : Same letters are not significantly different with DMRT at 5% level.
** A ;. Autumn application, § : Spring application

W) o] v AAE o)33E 42 ®oo| Y uiel 2ok JHS AlGelA] fule] g
A P 65-68%2] WY 7pEER dadu] AL BE o)t JehlA g3tk
B AlgolA Wa)e] deld e 71EE s HE Y] 80%, 100% Al8-FolA 42 638, 69
% B FFS e 28y 8] 120%. 140% AL E 22} 86, 9% =
2 FRAE HEo] & A8A] 100% o] 4e] fu] A& v AA3le] HRle] E Aoz A
ZHgnh welA ZigEs EGH F AlEdAE nAAAE 504 JiS s dady 3
A A&F E71 d9- T4 A0E Vel o2 e Au] A §-F7t FehhE
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NgTET B AR 1 496 deine £ Ausl Bay Aoz AZE

g At B AgIA ANEEn BEAH Y Frxge FaTiie] g WE,
SEUA S0% % At FE 49 evd 43S B 4L A AT B
29} AASATHKim et al, 1988). £ ATNME B AlgolA 7HEEx gaelu el Ao

Age Aastid 9% MAAHE AL AR Amdth

Table 9. Milled rice qualiies of rice according to application seasons and rates of swine

liquid manure.
Treatment Protein (%) Amylose (%)
A*EB0% 6.5b* 18.2a
A-100% 6.6b 18.2a
A-120% 6.7b 18.2a
A-140% 6.8b 18.2a
S**-80% 6.8b 18.1a
S-100% 6.9b 18.3a
S-120% 8.6a 18.0a
S-140% 8.9a 17.8a
S-Chemical fertilizer 6.6b 18.2a

*ab : Same letters are not significantly different with DMRT at 5% level.
** A . Autumn application, S : Spring application

He)o] Folo] g &AL Table 100]419} et Wuje] gAn] Hl&L 71E Al§oA
80~82% WARAM 7IEER HEAY A G| e Aol vehiA eskh e
Al GTe] AS AH) 80, 100% A€ gav] v &L 42 813, 802%E B 72 1}
ERi et dfu] 120, 140% A9 §31] Bl&-L 242t 703, 65%2 3138H| 8] 80.1%¢
vkl 1014 A @ttt o|#§ Ade JiEEs TEHE 7S AEE A AL
¢ B8 FAEY 140% A §FolM e du] o] F9] Msl7} TASHA| @itk B A8
At B TEYH ASFe] BoldsS gAnY Hlgo] Yol I AL A
Aol g FEEE @ =EIA L 7 & AL AlRHTG. o]Fe] AFeA &
o2 FAE AsHE Al ARZFE 7S AEAld e 837 LB st 120% o]8)
Alge] A & Aoz AdH, & AlEAde RFDL AHF thH] 100%E 2348y
A E 7P LER FEERE TAGH Y AFAES TE 29 FAHEH0 27"
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Table 10. Miled rice grade according to application seasons and rates of swine liquid

manure applications.

Treatment Head rice (%) Immature rice (%)
A*E-B0% 82.3a* 0.9¢
A-100% 80.5a 1.2¢
A-120% 80.2a 2.9
A-140% 80.9a 2.2b
S**-80% 81.3a L.7¢
S-100% 80.2a 1.8¢
S-120% 70.3b 3.1a
S-140% 65.0¢ 32a
S-Chemical fertilizer 80.1a 2.2b

*abc : Same letters are not significantly different with DMRT at 5% level.
** A ;. Autumn application, § : Spring application

6. He| AAgFH AAFTF

FERL SEA A LA7)S Aulgo] B W 8 F Ah FFE Table 17} 2ok
A2 Arle] A2 FHE 124-1.41% WA U™ FERL TENH AP &
4% 22 $) EUT B A% NI TNA FERL SHAY 100% A §79) A2y

& 1200019101} 140% A §TY B 141%2 4 A EoHAT AQY 22T
& AR 070-092% W AYUTh AP ALFFE FERE BaA| A §Fo]
284S BS APl NBA AAY A2 FSEFL 127-14 k100 B Ak
FELE LEA 140% AGTAN 147ee] AL FFo] F4F FHAA Fohilg
& FEY & AT ASERS] GRS EFABNAN) RolA fe18Do] 44
=5 ¥ AujA] dAFeFo] FUHE] =8 249 H]le] He 9. Jq¥EL €9
ol Fd wel A9 gde] =7 WEd AFAEe] Fasiria BistglrhMurayama
et al., 2001).
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Table 11. Nitrogen content and uptake rate of rice plant according to application seasons
and rates of swine liguid manure.

Nitrogen content (%) Nitrogen uptake (kg/10a)
Treatment
Grain Straw Grain Straw Total
A**-80% 1.24b* 0.70b 87b 4.0a 1270
A-100% 1.28ab 0.72b 9.0ab 4.2a 13.8ab
A-120% 1.33a 0.75b O.6a 4.5a 14.1a
A-140% 1.38a 0.79b 9.7a 4.6a 14.3a
S**-80% 1.26b 0.72b 9.4b 4.2b 13.6b
S-100% 1.30ab 0.74b 9.7ab 43b 14.0ab
S-120% 1.36a 0.8%a 9.5ab 5.6a 14.5a
S-140% 1.41a 0.92a 9.6ab 5.1ab 14.7a
S-Chemical fertilizer 1.36a 0.75b 10.1a 43b 14.4a

*ab : Same letters are not significantly different with DMRT at 5% level.
** A ;. Autumn application, § : Spring application

N&H R

£ ATE GERR BAANY AEAY% AgFe] W S v HAE T
Ty Astel FERE VEANY AGA7IE 7H B ASOT Ho] Aqul AgFE
A T7E FUG AT F2 W A AEAG AZFY llke Wi0eE 71Fo2
B 80%, 100%, 120%, 140%N X875 Fqlon Y272 8|8 AETE S o
47 @}g aokshd cldst 2ok

1 A{z7)e) B AET7L 71S Al g7l HiEty 23, 2d4 A q9ou HE
A&l Mg He) A8 AuAgFEI ] F3 AolE Ve A gstth AulA]
£ FF g2 2%, B JAxE dQu] AEfFo] FE4E gL BYoled
AlE 2 7 AR Aol B AETFAA 1§ A Rt Mg AETFE ZE A
ggrel A £Ho] A HA gFghot B Al ] 120, 140% AT M THo] Zhz}
5.2, 14.5% @AstFT £ A& ofu] 120, 140% AlTE ZHOZ QlEe 5&
&3 AYFo] 2T oibl Folg 1A Helzch
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2 ¥9] $FL 7HE A& TAAAE Gu] A8F Ateldl foig AolE WEhA #ste

B AlEFAAME gl 1200 AlSTE 2T 3EEls AL gyl 7% 3458t
Aot 3 =R FEHY] 140% AEF= SHEFH AYFo| RebA ] 13%
3Tk

7HEER LEAY] A8 wE #Hr|e n[AA- o853 54L& EAF 27 AV

o] g FFE 7hE AlE 80% AlE-pollA TR8%ERAM 7MWttt B A&7 o
B FFLE F1EES DAY A LFo] FIEFE 3] 140% A|E-FAA 86
%2 =7 JERdTH 2 AL 120%, 140% Al@7e] gAn ul&L bzt 703, 65%
&g vsle] dA3] wolntt FERL SR A& L&44E AL F
# ALaFFFo] ol £ AlE A 7oA e LA AH] 100% A&7 2
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