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Summary

Growth, Yield and Grain Ingredients of Oats as

Influenced by Seeding Date and Fertilizer Rate

Seung-Weon Hyun

This study was conducted at the Cheju island from October 1991 to June

1993 to determine effects of seeding date and fertilizer levels of

nitrogen, phosphate and potash on growth, yield and grain ingredients of

oats. The results obtained are summarized as follows:

1.

1)

3)

5)

6)

Growth, Yield and Grain Ingredients as Influenced by Seeding
Date
The earlier the seeding, the earlier date of emergence, heading date
and date of maturity. Oat plants seeded 2 month earlier headed 1 month
earlier and matured only 8 to 10 day earlier. '
The earlier the seeding, the shorter the number of days to emergence
but the longer the number of days to heading and maturity.
Integral temperature for growth (ITG) of oats to emergence was
constant regardless of seeding date. The later the seeding date, the
smaller
ITG from seeding to heading, ITG from heading to maturity and ITG from
seeding to maturity .
The earlier the seeding, the greater culm length, the number of stems

per o’ and leaf area index.

The earlier the seeding, the greater dry matter regardless of growth
stage.
The later the seeding from November 9 to October 9, the greater the



number of panicles per o’ and 1,000 grain weight but seeding later than
October 9 significantly decreased the number of panicles per n’ and
1,000 grain weight. The number of grains per panicle and test weight
were not affected by seeding date.

7) Grain yield was the greatest at November 9 seeding, and was
significantly decreased as seeding was hastened or delayed compared to
November 9 seeding.

8) Concentration of P, Ca and Mg was not affected by seeding date. K
concentration was higher at December 9 compared to the other seeding
dates,

9) Crude protein content of grains was higher at seeding dates at which
grain yield was higher while crude fat content was higher at seeding
dates at which grain yield was lower. The later the seeding, the
higher crude fiber content, Ash content was relatively higher at
November 24 and December 9 seedings compared to the other seeding
dates.

2. Growth, Yield and Grain Ingredients as Influenced by
Fertilizer Rate

1) The greater the level of nitrogen the later plants headed and matured.
Heading date and date of maturity were not affected by level of
phosphate and potash,

2) Culm length increased with increasing nitrogen level but was not
affected by level of phosphate and potash.

3) The higer levels of nitrogen, phosphate and potash, the greater the
number of stems per n’ before heading. After heading the number of
stems per m’ vas greatest at 10kg/10a of nitrogen and phosphate and at
8kg/10a of potash

4) Plants were lodged only at 15kg/10a of nitrogen.

5) There were quadratic relationship between the number of panicles per



6)

7)

8)

9)

o’ and the number of grains per panicle, and levels of nitrogen,
phosphate and potash.

There were quadratic relationship between 1,000 grain weight and
levels of phosphate and potash,

There were quadratic relationship between grain yield and levels of
nitrogen, phosphate and potash. The greatest yields were obtained at
10kg/10a of nitrogen, 9kg/10a of phosphate and 7kg/10a of potash,
respectively, The optimum levels of fertilizers for profits were
similar with those for the greatest yields,

Concentration of P, Ca, Mg in grains was not affected by levels of
fertilizers. Concentration of K was higher without nitrogen and
phosphate and increased with increasing potash level,

Crude protein content increased with increasing nitrogen level and was
not affected by phosphate level but tended to decreased with
increasing potash level. Crude fat content decreased with

increasing nitrogen and phosphate but increased with increasing
potash, Crude fiber content was not affected by level of nitrogen and
phosphate but tended to increased with increasing potash level., Ash

content was not affected by levels of fertilizers.
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Hel(Avena sativa L. )& o|8%¢lo] ulzl FASMAL ERALE FEEE
ol EEF oA o] MY Utm (4, 1986) f-e2luielold MEA Hele
7h&AulE ALY 7120 uhEY MR o]Folx|2 gltt, Hal:
Mol A 19863 MELS] SIH2  37hao] RIEE AU 1994do= 1,168ha
2 37 et

HelfXol:= AEE#E T3t Bl U3 31F3F99=24E #3399
Oatmeal, MEFLA, ZF REAR 53 FH SIHEE oL &7 s}
CHfERR, 1990). F3] Helole HlK7 2E Bpbold 713 Yol 4FEoof
odo] W "ExEH el Eelg AR SNEAE MMV} e wrHIFoial
3], 1989). 2o WMEREES Y BRES MIAcl 1980d 8Eojadd Zio]
1987\d 224E 02 74 Alolof 28uju} 27183, SMHAE 19859  320Eo|qdwl
Zlo] 1990l 23,6982 549 Alelo] Ry 74wivt Fr¥len (fEHR,
1990) e 2= U FUIg AHwo|th M 2uiElE HeF WIHA
100%, SIRIA 98%71 MkAol] &&313 o nj(fFK, 1990), MAME-S I Aol
SIS ECE 175800 8|2 A Folch(s214, 1993). ZEI SIMA IdHAE
A A |/EE2 o] EWHIP REEHIL BT HARRK Y5AESF R
mRe]l 718 He YFRe|Er) 3x3E W(AFs3Y, 1991) HBYS0] HA
EEE MK MEK L P2 FESIc)

felvetel e Qefdo] Jtle] HERE kEEAAM AMOE FIMASI L3
HelE Auistadn FmolME IR KEAFIAM o RITH FHo] =gt o
* ZohEjodtiyH A8, 1986) 1986\AN-E] #ILE 7] Alztsion} 4R ko)
L REBEN @R B W AEo MY A R/t I3 FFT R
of lch.

* B S 2 EE HEEEe e A AdY 47 ' 9
IYEIBNZE 292 BESS 59 BES WA S #NMoIAAM A9
£ Lo EREHE 2324 £¥=AG.
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I. BF %& %

Felmols MM} HafMo]l ol=d RFMl= REFHel(A_sativa),
Heoolal(A. hyzantina C. KOCH), #t7le](A. nuda L. )2} o|32](A. fatua L.)
o] gloL} 2 apiE A& FL BFHelo|th(HE, 1986).

Hel @S  REEH w2t Bzl skeHeEl® FEUch(Shands3t
Chapman, 1961: #3, 1986 Kumagai, 1968). Fel= W@zl MEito] Rel,
W, ¥y Bl " A ALl & ML JIEREE AY FUE
sty Eoll gIgHTL 2l BRI JIESRE HE] EFS ALFUY
£E AEX $ E#RBo el wEsHed 15 FHRAEPo] 0T SFEM
2 —FH3lod ffo]l olErtl w2 MM E JISEMo] olFolAa, WS
RS BBl o] Fo]XtHKumagai, 1968).

H#HRMOZ 80%Ll ko] Holl RIFE| ¢l (Shands2} Chapman, 1961) $-ejite}
AME 7RERIEE BHHBRAA Y o] Foix|2 rh. HRoIAM:= WEHo] &
3 el Re FROE HE MfRo] MM JtEE HA &AL e
(Coffman 5. 1949) B 2l= Al @AY RPEo|tHKumagai, 1968).

#.£(1939)0] &J3td  Fele wWolEE 2A 0-2T, 33 26T, #i 38-
40cCelr ¥ RBRAE(1962)0) &sta  Hele AHA2EE A 1,200C, 32
2,500Cets. Raych #F 5(1991)o] st FHele] WAz HEBK
BELS Ari-80-2 1,078.9TC Sprinter= 1,111.9C P 21 Hay-oate 1,570.6 T4
ti Yl

Morey(1973)2 Z¥S BMEMS A uidls 2ULE EQY /FATITUR,
<5 @ AuEY 5 Sdrt. EQY RAFE €S FAY cdopr iz} i
obgoll AAAQ Fyg nXA Hch EIE TFAVle] iy dFEIE A
B R Kumagai(1968)& o] 8ol mFshe= Zo] F2ul Y24 Hokkaidoo| A=
48208 - 582087tx7} Ftix ¥l
Atkins®} McFadden(1947) TexasollAl Al@RF A3} 1¥o] mF3h= Fo] 24
shE BT}l Ugelko| Wi #Mch 4w Schlehuber®}  Oswalt(1954)%
Oklahomaoll A 2%o] mFsh= Zo] Frix I IowaolA Burnett(1949):= 3¥

-5-



Xo] ¥E3lE= Zo] Frim Rach oM HulF Hzlo iyt BENM=
o dFzle ol B gdont teutE el iyt dFRE FHdch

Oklahomao|A] Schlehuber %(1948)2 9HI15H - 10A187x] mFdhe= o]
73 ko] wtiil 813, Thurman(1956)2 ArkansasollA] A|E %t 2z 98198
- 10A18 Atelell mFsh= Ro| Frix Bach

Mississippi 3ol West(1942)= 10818, Lyle(1956)+= 1081589 53l
Ao] Frlal ¥31, Duggar?} Cauthen(1913)2 AlabamaoiA] A|E¥ A= 109
Z 4o 3EP= Zo] Frin Fch. ¥ Alexander(1941)o]] w2 Georgiad]
A 108158 mFsh= ol Frixn el B F(1989) AHFA| YoM 119
of HaF vEed 4£ERHR £%F U EHkE W5 4LERS v
37] f18to] HRHT, ABM L M 3THAR LHro] AAIY MBER £
B WMl 713 waln AENe FeEEE &77 MR ‘33°‘°\—}
o]2t2] Uik Mol 1Y weltin onm o] Yol ute} AL
Aol oyt w]go] ZAdh} o]t FUNcia ch ¥, AEFYLS éaﬁ
o] #fTHol ulel F713lo] Mol 4ol JHY woicixn ¥ch

" 5(1985)0] M FA| oA WL e IFE} #Ee2 2RME FAS 10
B178%Y 11A24B71x] BEY &2 1071785 11478712 = BRY7 &
25 lgdko]l Mmooy 11ATAYYH 11A2487H1A= KHE BRY +5 I8
o] Mt =¥ EHEE] #FLE HUE BEAY 7 o= 5A Ta7HA
BT 4= Qlojo} 31ER EHEe RAMS 118 LA7IA BMdNo} 32 KN
Hel gt gre] R4S 108 X712 B&asts 2ol $rix ¥l

£(1982)2 A Fx|dollA] Mo wlE WRHeY HMM= FHUTS
w22 24d4ed ASdes BREUYSS Foldcin oo KE O ONK)
BE BB SRYSS Uon 15434 Bl o xlol7} giria ¥ch
EY 1,000832 EEYSS FAYAe APl BREUSTF  onsiA
Z4adcia st & 5(1966)2 WFERele] mEE 114 199 wEdie
Zo| lzdkel 7tF wWakx chgol 114 949 mhFoletx ¥l

0l WREFEES FRY AWM Hel4Fol HEY ERXFSE BAMn
olt}(Fraps &, 1937: McClelland, 1931: Pendleton, 1930). 4#¥3) M2 12l
4%o) A WS 7IAcr). Pendleton(1930)S WX HBMKIEIT M W

~6-



o] glctn ¥l s EXEIE glolte Hel£Fo UM RS BRI
LiEh}A] oleti #45gith.  Morikawa(1936)& HokkaidoollA] #i#e] #RZ
® Mtot kUKt HEE, MERAS ] kKES IA Y Udtiz W
th. —BpeE e e fFpEct BREREV 3o ERAAN BRRZ
L ke &%y FAPE Xl (Kumagai, 1968). Kumagai(1968)+= Hokkaido
Aol RIEEE= P e RS KBRS iz #es¥clh HelY
SERBK= £FDHE BRIBIG 4LFo #argod whetd gepzici(Appleton
%, 1925). McClelland(1931)o] &j3l @R W Kol B t3l M,
ik Binko| FR3P= ##o] Acin AUch mEE HE REBRERY #F
B3l S HoLl @R Yo NS B £F U MRl 2 BHAS
32 MTY 371§ F7istke &fESYUcin el WMo} KWE(1949)7) kRS
o] +Be] kLKtolN FREAR RBS XHY 22 10aE BM 4.5
kg, ME 3kgS HWANSTY X 3.8ke BEJI HESIT JEM] Mol wielA
T B R FEEedrl.  Morikawa(1936)2] KSR oA BMIEH
 RBRMAKS B Ad FoUcka ®EUCL  F F(1975) He|o] HM
¥ iEol oA 1~2d A5 gEHfle & o AdEY EREAR F71
of wiet 2t VA3 FoisEvt 3L xlol7t HE Qicia ¥ch

¥el #(1976)= MIEER 37l ulel S dolds zlol:= ¢lont A
32 Ao oz} Lue) Yelko] F4Hcian Yok 5(1980)2 WEy
o] xS Mmick 3F7tol uwiel F-7hdtcin sigdch & 5(1984) el 1y
2t 3L XAk SMETF AAY  HurPgs YR U= ER
BIEES SFol wiel oo 23.4kg, 30.2kg, 33.2kg F olejn E )

B 5(1986)2 =3 oyt EXMEIEE AEolM 10a"w M= 15kg
BRAEAAN 713 wotoul 1MNE:= KIEER Xol7l 43 k= 15kg
BAEAAM 713 Eoltin Bl # 5(1988)2 ctiwo] coiyt AJHolA
1,000} 32 X @Az 42 Vel 4ot 10aw kS R 10kgs
EolA 713 walcta Radch AFAQAME 7 5(1984)2 #Re] F{7|
kEl2] mFA] MRS 10ay ¥ 18kg, S 15kg, IR kgolzliL 3L
ol ¢ 5(1983)2 wWFra FHEs| kEle] uFA] KIEES SR 15kg, HE
15kg, M8 kg FARs Uzdke] 713 wWalcia et
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. M 2 5

A RB2 1991d 10978 19933 647t HMERHIRRE AWES(LR
33° 22, 33'", BIRE 126° 24" 25°7)olA 1991d MMolM B R S
GECE R Hzel 162 F prHst BT ATL

RRE W2 LiTH HPDERLE K12 B8 ¥tES pH 7.9, F
B 1.8%, 2EX 0.09%, HHHEM 176ppn, WMPE K, Ca, Mgo] 100gF Z4z
0.51, 18.7, 1.9me, BEEMMBEBE 21.1ne/100gL.T Hildthol A A B

Z4o] tha wolrh

1. BEY Feeol ME £5F, WE H ERAS2 Bt

WA 199142} 199248 108 9BFE 128 987X 15A7AH o2 5@ (10A
9H, 108 248, 118 98, 118 248, 128 98)o E#E 40cm, #EE 18mE
3l 10a%t 10kg HE=E Z2AU3lgr). BEE 10a% RIEE SHR 6kg, KK
9kg, ME Tkg& WAL, BIEE olE 1A 3080 EXR k& FHoH
RX, »HEKE BtmBEE o8t BEEEHRS ER So, #§ 202 10
ol RRMEE: ABYE IXKoE EEsidon el HFEE: BMHBEANIER
B2 ZEM LMo uisich

FE RASAS HFAW HEAK mMEW £FER 2 4 &%
BNEE =R BER MR XN N IRNK FEEAREN £8BEH
EHE HpE B EHE MKRLEE 1, 000NEH, (H NEXE U &KX
EHE Kooldct. 4£F RMEEBEE BFH 5T ol4de] KBRS MMIIATHZE
5, 1991). EX £¥o] 382 BAT I/ MBS BEste] HRE 800 i A
XJ7E BN AREE AEET o /(UL &7d EY) © ojreg
e ¥ EmMR REHE FEKS HEstdon HHiR WIS 70T B
Boll A 48A1 7 Bl EWES WEsidct 2EXAES Kjeldahl®, H#E
&L Vanadate, 2|3 K, Ca, Mg 52 RFBIESHTES ol &3t cH MEB,
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1988). AR MERAE] 78] ERFEX 5.83% Il st e,
HEERS Soxhlet®, MHBMES A0ACY, K#L Direct®oz EAM3}Ar}
(% %, 1990). 4

it RES BMHRRE] RFRRB FRAFE EMol wsich MM, 1983).

2. 3EXR HIEE ZR0 W2 £F, %E X BRAS Bt

199143} 199248 118 138o] ¥ 40cm, ¥} 18cn®E 3lod 10aQ 10kgth ¥
2 Zeysiich MIEES E 13 o) st 10aw EXRet WMol 22 0, 5,

Table 1. Combined applicaton levels of nitrogen, phosphate and potash

fertilizers for oats.

‘Fertilizer level(kg/10a)

Treatments
N - P; Os — K2 0
T 1 0 - 10 - 8
T 2 5 — 10 - 8
T8 10 v 10 - 8
T 4 15 - 10 - 8
T 5 10 - 0 - 8
T 6 10 - 5 - 8
T 7 10 - 15 - 8
T 8 10 - 10 - 0
T 9 10 - 10 - 4

T 10 10 - 10 - 12




10, 15kg, tnE7} 0, 4, 8, 12kgolddcrl. HM> mEE= 2& RIEE MHA3IA
3 ERE 7Iv] 60%. ] 40% BAYCH 14 30U FHIE FAL ER. B
B mEEESZE 47 BX BEEE, BEmEES FAEsidcl. R B2
U JE HE REHES HBR 13 Yt

R S8 ABEY HEY FKBENBS FIAStH ESA=d 4
9 FHEA, BkEk BREEE 2 ldAM BE ublie} Pl

BEE BAN(10~114)olEs F4ol vl3] 1991Fd= FHRE] 0.2T w3
32 Bk RN 2H2 13.6mm, 104417 Aden 1992do= FiHRA
°] 0.3C w3 Aol 22.1mm H oL ARBEKE 10.54]2 Yol tiNE F
£} vy fARkeldlon] HF U GwIEFol= felstdct

BLMM(12A ~2A )ols FaEol w3l 1x RABFE(19914F 128 ~1992%F
2R)ol= FHEEo] 0.9C &3 Bkiko| 51.5mm FloLl HRBEME 304
gioton 2x} AWEE (19924 128 ~1993%F 28 )ol= FHKBS FE£I} bz
sty Bkt BRRRS cia Aoch

SR U HEK(3A 18~5A 108)ole Fio) vl3) 199240l FHER
o] 1.6C ¥3 MKiko] 208.7mm TotoL} HREERRIE 39.8A|2 2odonm,
1993%Eoll = FgFBol 1.4TC &2 Bk#o) 113.3un A F oL} HRBERIS 43.2
A2t gt

BRUM(GE 118~68 208)ol: T4 viz] 270d 25T ko] tis
N3 FHER2 AR vlxstdch
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Precipitation{mm) Average temp. ()

Hours of sunshine

19910——® 1992

i

150 19928- - - ---A1993

19910——81992
150t 19928 - -- - - -A1993

1

A A il 1 1 . I i i L A A A I I i i " 1 1 A
L EML EMLEMLEML EMLEMLEMLEM
Oct. Nov. Dec. Jan. Feb. Mar. Apr. May June

m)

Fig. 1. Ten-day averages of daily mean air temperature, and ten-day accum-
lation of sunshine hours and rainfall for oats growing seasons (1991
-1992 and 1992-1993).
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V. &3 2 B

1. BEHo M2 45, KkE ¥ ERWASe Bt

1) £HFRK
(1) HIFEX, HEN, ZMM, £F¥AK L RNRE
199142} 19924 EMA BEol =} WM, HFAK HREK HESK,
BB, RBEN ¥ 4£FEES £ WMEERES] BMbs E 2, 304 REe

Table 2. Emergence date, heading date, days to emergence and heading,
and integral temperature for growing (ITG) of the oats to
emergence and heading at different seeding dates in 1992 and

1993.
Seeding Emergence From seeding Heading From seeding
date date to emergence date to heading
Days ITG(TC) Days ITG(T)
1991 ~ 1992
Oct. 9 Oct. 15 6 130 Apr. 6 180 1,641
Oct. 24 Nov, 1 8 123 Apr. 17 176 1,537
Nov. 9 Nov. 20 11 120 Apr. 25 168 1,425
Nov. 24 Dec. 5 11 122 May 2 160 1, 369
Dec. 9 Dec. 28 19 120 May 5 148 1,230
Average 11 123 166 1, 440
1992 ~ 1993
Oct. 9 Oct. 16 7 126 Apr. 10 183 1,504
Oct. 24 Nov. 2 9 127 Apr. 22 180 1,396
Nov. 9 Nov. 20 11 130 Apr. 30 172 1,311
Nov, 24 Dec., 7 13 117 May 7 164 1,253
Dec. 9 Dec. 28 19 123 May 10 152 1,161
Average 12 125 170 1,325
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Table 3. Date of maturity, days from heading and seeding to maturity
and integral temperature for growing(ITG) of the oats from
heading and seeding to maturity at different seeding dates in
1992 and 1993.

Seeding Date of From heading From seeding
date maturity to maturity to maturity
Days ITG(C) Days ITG(C)
1991 ~ 1992
Oct. 9 June 4 59 972 239 2,613
Oct. 24 June 7 51 905 227 2,442
Nov. 9 June 8 43 781 212 2,206
Nov. 24 June 10 39 735 199 2,104
Dec. 9 June 12 38 711 186 1,941
Average 46 821 213 2,261
1992 ~ 1993
Oct. 9 June 7 58 984 241 2,488
Oct. 24 June 11 50 905 230 2,301
Nov, 9 June 13 44 814 216 2,125
Nov. 24 June 15 39 740 203 1,933
Dec. 9 June 17 38 735 190 1,896
Average 46 836 216 1,736
ute} Zch

S RE EEUSS FyfAHol vy wEe HIFAKIL MR 1049
9¢ WEEE 6~7¢0lN 129 9Y JWEEV} 194F WM 2704 Aolo w
2 Zolyd4 Aol 12-13U°IATH HF MEEEE 117~130CHL  EEA BB
o] wg xlol: 10~13Tol| Eiste] HFME HEsh=ul RNMBEE RN
o2 HAY £ AT AAIR glch

M= 108 98 BEE 7} 1992480 48 6H, 1993%ol= 48 1080l 2
AUk BY 128 9B BEEE 1992480l 57 50, 199340 58 1082 17do]
HES) 9 T 19924 8t} 19934] W7} 108 98 WAl 4, 19
BRI 58 Rolatdl o= 19934 28 TaYE 48 Wa7IX FHRAR

~-13-



o] 19924E 0y wlf] ueoty ko] AHoddd 7|Jd¥ ZoE HArh. HEAK
= BREUSE FolXAM 128 98 WMolM 148~152HE 108 98 HWEM
(180~183H )Xt 31~32H¢] A=A ol £(1982)21 ¥ 5(1985)0]
HHolN RBRY YERdME FHEUYSE Zojzcie Eaugat visy
7 8ol Art. HE RNBES REUSS &olM 108 98 MMo| 1,504~
1,641C=2 128 98 ®WEfiol ul3)] 343~411CL otk uwieby RERE
g 7HA3 HEHME #HESV)E o AeE Roln AR F rIE EERE
XBslor ¥ RoT Azt  #KHM(1985)2 el HRK Hey MEWEBE
= 650~700TC2}2 st ZE(1991)& 1,112~1,979TCet2 Ha¥iEd X HB
oM #H(1985)8) RIaMrhe tha 3 #F(1991) Hrhe wddch oA
A RISl TE MRS xlojol 7|YY ALE A Ar}

EB= 108 98 MWMEEZ} 199240l 68 48, 19934 673 7HCIAR
128 98 B&EE7} 199240 68 12H, 19934¢) 64 17HE T3 2T 28
Y45 wWstorl MEH 2709 2olo] wWE MM xlol:= 8~10¢el &3
stodct. 19924E2) RRMMAZE 199340 w]3) 3~58 whE 2 199240 BN
7} 4~58 W3t 59 ENE 64 Fe7iA] 7o) ¥R dRAF7F wWad
ZREE o2 Ala¥cl. RHMBKES 128 98 EMlAN 38HE 108 9H
BAol vs] 23 20~21H°U A =l ol BAMRMY RiElo] MY
45 woudd ZEREAW 208 B}

ERRREBES 128 98 EBEEolAM 711~735CE 108 98 MWEE(972~
984C)oll 3| 249~261T ulgtEdl BEUSTF otz B F(1985)2
REEREES 3R 652~757C Rz 632~657Celn Ra¥ed
Hele] A Er dErc U 28 ¢ 4 th

SEWAKS 128 90 BEE7} 186~190HZ 7I& F2 105 98 WER
(239~2418)0] ul3] 51~5380] A= Aded ol REUSS HREEWL
REB AN ERs7] 2ol £(1982)2 ¥ F(1985)0] HMolA HEY
HzRaloE BBUYS-E MBMAKIL EEEAct. ¥ 5(1985)0] EES
AEERE 115 7H HEA 9FH= 198~2038, 2R 203~209H
olglal #WMEY AR wiasA el 4£FHKI WFRe|Roh cib
Aot 4£HMRBES 127 IYWEE7L 1896~1941CE 7MW
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ERUSE wolAA 108 98 HEELE 2488~2613TE 12/ 98 HAE] v
3] 592~672TC it} Pfeiferzt Kline(1960)2 2| 4 %ol Hay RE
BABELS 1200C, B& BRERES 2500T2l #4580 Azt B8 5
of we} xjol7t A HOE JAZCL
(2) B, BR, XM 9 EAK BY
BERO WS BEY AAA A 0¥ 204 R& uish Urh

Plant height {(cm)

1860

—— Oct9. —+-Oct24. K Nov9 —HNo

140 +

120

100

80

60

404

.
20y

0 i 1 /8 1 1 1 ] 1 |
1 11 21 1 1 21 1 1 21 1 11 Day

Mar. Apr. May Jun. Month
Observation date
Fig. 2. Changes in plant height of oats at different seeding dates in 1993.

HES A2 EEl JAglel 3¢ 21dr7iAEs |UsiA AR e
3% 58 118712 K#EY LRSE Usld FH3] F7iEA=d 108 9B
BEM= o ol MKkEA ot 108 2483 118 98 HEELS 3
s 68 187t2], 118 2483 128 98 MEEE= 683 118712 tii M
el 58 NA7RE BERUSS AHERC AN HRo Zdl BREE
s}e] xjolx itk FI F¥ BES 17 3ol Ee el o] Bl
445 EHves HolAth  £(1982) wFRe|e BEMME 104 168
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Culm length (cm)

160
1201 \
80
Y+272.9-0.5397X
40+ .
r=0.9662
o i 1 1 1 1

Oct. 9 Oct. 24 Nov. 9 Nov. 24 Dec. 9
(282)*  (297) (313) (328) (343)

Seeding date

Fig. 3. Changes in culm length of oats at different seeding dates (values
are means for two years 1992 and 1993). # Values in parentheses
are the days of year for seeding dates.
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Fig. 4. No. of stems per m? of oats at different seeding dates in 1993.

BN BEol T2 EERENR AAY HIE 2F 5N 2e uig
Zol tiANE BEMOl MElCl HMMMZIA F&3 MmIA HEETH
A} pasts AR R4tk 48 11E7IAE EEUSS EEREECL
wols 48 2180l 108 248 ¥EME, 58 1Ho: 118 98 MEE, 5A
1182E 68 11871X= 115 248 BEEA EERIER7L 7Y wolch

(3) Bk X FRaH

108 98 L 248 BEEolAM @itko] ti4 ddon el REE TIE Bl
EXT} ClA miohed] ol RS VAol ZaR ARo] APy A AL
2 AEsEn e MEY € A=Y FEa BES QAo

(4) 10, EHE 3 EHE BRRLR

BN BEBol IS AREI HHES HE 27 63} 7oM HE ulst
Zrch

APRES EER BRY A Ze @ARL Rged 35 L7 Sy
|/ME BoU O%F HEHIZIA 245 @msldn HEME JIFeE AHA

-17~



Leaf area index
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Fig. 5. Changes in leaf area index of oats at different seeding dates in 1993.
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Fig. 8. Changes in fresh weight per 10a of oats at different seeding dates
in 1993.
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Fig. 7. Changes in dry weight per 10a of oats at different seeding dates
in 1993.
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Fig. 8. Ratio of leaves to total dry weight of oats at different seeding dates
in 1993.
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Fig. 9. Ratio of stems to total dry weight of oats at different seeding dates
in 1993.
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Ratio of panicles (%)

50
--—QOct9. —+Oct24. —+ Nov9. -E-Nov224 —<DECSY.
40+ N
J
30 /
20} / E/
/ !

10

0 i 1 1 | i 1 1 1 i

1 11 21 1 1 21 1 11 21 1 11 Day
Mar. Apr. May Jun. Month

Observation date

Fig. 10. Ratio of panicles to total dry weight of oats at different seeding dates
in 1993.
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Fig. 11. Changes in no. of panicles per m? of oats at different seeding dates
(values are means for two years 1992 and 1993).  Values in pare-
ntheses are the days of year for seeding dates.
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Fig. 12. Panicle length of oats at different seeding dates (values are means
for two years 1992 and 1993). » Values in parentheses are the days

of year for seeding dates.
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Fig. 13. No. of grains per panicle of oats at different seeding dates (values
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are means for two years 1992 and 1993). # Values in parentheses
are the days of year for seeding dates.

1,000 grain weight (g)

Y=-104.99+0.9335X-0.0015X *

R?-0.4879

1 1 ! L 1

Oct. 9 Oct. 24 Nov. 9 Nov. 24 Dec. 9
(282)"  (297) (313) (328) (343)
Seeding date

Fig. 14. 1,000 grain weight of oats at different seeding dates (values are

means for two years 1992 and 1993). # Values in parentheses
are the days of year for seeding dates.
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for two years 1992 ;nd 1993). # Values in parentheses are the
days of year for seeding dates.
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Fig. 16. Grain yield of oats at different seeding dates (values are means

for two years 1992 and 1993). « Values in parentheses are the

days of year for seeding dates.
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Table 4. Inorganic element contents(dry basis) of oat grain at different
seeding dates in 1993.

unit @ %

Seeding date P K Ca Mg
Oct. 9 0.26 0.21 0.05 0.08
Oct. 24 0.28 0.22 0.05 0.08
Nov. 9 0.27 0.20 0.05 0.09
Nov, 24 0.28 0.24 0.05 0.08
Dec. 9 0.29 0.28 0.06 0.09
LSD(5%) NS 0.039 NS NS
(1%) NS 0.055 NS NS

Table 5. Composition(dry basis) of ocat grain at different seeding dates

in 1993.
unit : X
Crude Crude Crude Ash
Seeding date
protein fat fiber
Oct. 9 6.30 6.68 11,03 3.47
Oct. 24 6. 41 6.64 11.08 .46
Nov. 9 6.82 6.50 11.50 3.41
Nov. 24 6.06 6.71 11.52 3.70
Dec. 9 5.89 6.73 12.02 3.84
LSD(5%) 0.037 0.098 0.056 0.078
(1%) 0.053 0.140 0.080 0.111

AREQA MsEdoy 0 Bhe BRSHA Ych Cazt Mg RS 242t 0.05~
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HEHE a4 H3E= Zojgon) ko] 718 w2 118 98 BEEA
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Fig. 17. Plant height of oats at different nitrogen levels in 1993.
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Fig. 18. Plant height of oats at different phosphate !evels in 1993.
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Fig. 19. Plant height of oats at different potash levels in 1993.
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Fig. 21. No. of stems per m? of oats at different nitrogen levels in 1993.
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Fig. 22. No. of stems per m z of oats at different phosphate levels in 1993.
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Fig. 23. No. of stems per m2 of oats at different potash levels in 1993.
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Leaf area index
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Fig. 24. Changes in leaf area index of oats at different nitrogen levels in 1993.
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Leaf area index
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Fig. 25. Changes in leaf area index of oats at different phosphate levels in 1993.
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Fig. 26. Changes in leaf area index of oats at different potash levels in 1993.
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Fig. 27. Changes in fresh weight per 10a of oats at different nitrogen levels
in 1993.
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Fig. 28. Changes in fresh weight per 10a of oats at different phosphate
levels in 1993.
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Fig. 29. Changes in fresh weight per 10a of oats at different potash levels
in 1993.
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Fig. 30. Changes in dry weight per 10a of oats at different nitrogen ievels
in 1993.
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Fig. 31. Changes in dry weight per 10a of oats at different phosphate levels
in 1993.
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Fig. 32. Changes in dry weight per 10a of oats at different potash levels
in 1993.
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12kg/10aE FAE 7} 242} 3994, 5017, 5250, 4913kg/10ac] it}

EYES oAz 3ER Kl BKe]l 49 1d7ixl= SlEsht AY
AxAoE MMPF 2F BBZEA] F43] S5l REXE, KRR
B, &nEEAME 59 19 olF BRAM7ZIA] dKo] AHo| wel Yqhy
HBAng Boycl

SXRAR wE AEFY WHAUE 2HY 44 21471 EXRKIEEO]
UETE AEFo] F7iEe ZF¥oldeu 54 1Y olFo&s 10kegkAE
7} Skgul 15kgMiFEOlA Rct AEFo] 2 ZF¥olad 5kg2t 15kgkiAHE
Mols /A15tach

BR 2EFS E¥E 0, 5 10, 15kg/10aAHE7L 242 1206, 1652, 1757,
1606kg/10ao] &l T}

REK AR =R ulE EHES 49 11471 = KRMEY ¥]3o
BB &3l A F7i=ig oL} REKIEEMol= & Aiol7} ¢ldich 4%
21dol¥oll= 10kgEABE 7} Skgolut 15kgMi ABERCE Tl F A% 5kg2} 15kg
KAEAME vt BB 253 /M 0, 5 10, 15kg/10afE AR}
2tz} 1,214, 1,616, 1,757 1,645kg/10a0] git}.

mERFRN oS AEF2 MRE= 3Y 2147 & 4, 8, 12kgi AR vl
o OF = kgl 7H W ko dkgt 12kgAETE Ml
Yoo MEBEAM= B 7P HLolrt

2) ek MBBHE 9 Bk
KRR o] wWE ol B, MR, IHNK 1,0008F, £F R &
Wb % 33~3804 B wie} Pl
e BKE JEX UF KEAENC 10a%W SR #MS 2t Sk, mE
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4kg/10a Fo& wl F71Po] WL FR} HAMES 4 10keg, ME 8kgHA
7 @3] FU1sld e 2 ol KAEE tik EAEE fFoldsd
oX, S8 NEREEEZ oY Bl 22 HI2eE Jehd 4 AR
RERK(R )= 242} 0.81, 0.84, 0.940]4it},

W 5(1986)2 3w 10a7 #XR 15kgiAEAN o' M7 718 wot
th 2 & 5(1984)2 10aW WX 24kglAEolA e md ML
713 welctn Ra¥%ct

% 5(1988)2 ZRelo] ol FERFFo| wlE o' MY ERI AHc
I PR F F(1975)2 B MBE FER WA YL FAFelet K2
Yk X RBolA A=Y o' BMKE 7 wWARlE KERS Fout
pch Y4 AHct

MRS 20.6~22.8cn® IEX WKIEEM AEY 2R gt F F5(1975)
of 2J3}H Rwelo] MES FEF Lol BAY Aot Aot EXMCR e
alole HE via MEND A} HM(1976)= A% H$ MiEko] @yl
ujel o] MAE D MEE B2 FEelet ot

ool e 1N WLE EY KERE 610l SkgMiAE 653
o2 AA Moy 10kgAENME 67328 F7Hko] E3A L 15kg A
EolME 66O R Tl HA¥ch SREEEN 1MNE= AR A7 0.81
QA 22t Aoz Yehd 4 9lgich

Bel #(1976) EXRMIEEC] MY, WHF 1M WA= FA@l
T4 BESHUY MRES 33X Jrix ¥ & 5(1984)2 o] 1MNME
SREAR wal 2R7 H2 Qi Yoo W 5(1986) Yo 18NN
+ KiRkMols xlol7t A4 girixa #ch  F(1980) =Fuie] 1NN
EZ70] xlo)g} XK Aolyt BE TR SoFoldria 3l W F
(1980)2= cthE RaE Yt Hiol SlojM SRRl whE 1NN
RS ZEM2 Aol uiet chE A Pl

SR Aol oY 1NN KBS X oy XEREc 9 Aed
HAMEN AN  15kgAEZIR] A4 fimste] REKGIEE] 15NEete] A
& REARKIT 0.922 2% ERR2E Jepd 4 gldich

mEKAE] we 1NN BWis EWEEAAN 4gKAZIA= 3A
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Biglort 4kgolld BkgifA7Ixl= KIB3IA MWV 12kegAEE Cid
Wpstel FERe KM} njAc)

1,000 -2 38.3~40.4g2% 3EX HFAMxlolol w2 M{: ZHoed
FER Aol ¥ FHEY zole Aoy} 10kgA7IA] EERSIA Mo
15kgEFEONA MY MBME] v]3to] Skl ]3] 1, 0008 Ho| =)
Aoz Mmoo} skgollA 10kgi A= RB3HA M3 15kg AR
oMe tid EAp¥en 1,0008 52} Rt HMEs 2xERRSE Ueld 5
o REFRM(R® )= 0.729c].

mEXRAE ERo] wE 1,000NEHS MELE XY HKWEEAAN 10kglHE
712 Ao MmAI 12kgABEAN = Skgi HES w3 £4 WA
=3

i 5(1980) =Fme] 1,008 32 FERMAR wel 3T WREAGO]
Vel odoltin #en & 5(1984)2 @EXEAE el 1,0008) &7
ol X #IGo] UBEH =Y FFXRHAE 36kg/10aclAH APl B3
oo ol #M(1976)= He 1,000832 KIEK Mol wely WEAN
R B2 10~15%8ndts ARE Rolu MENI FAY 2 KM
BA 3% MME RN KEEkd uwhE 1,0003 %8 MA: EEANE
& @mEE Jepdcia ¥ch ¥ 5(1988) ciwe] 1,000 32 EXRME
#RE HE EEIA JelugA dalcln @isich £ RBolAd FHzlg
1,0008) 32 EXBARILE AR Ao] gdoy} Bzt mEKAEA cisiA
= Aol ZaE= dcl

LES X BM mEKARN wE ZERE 4%0 FRYUSY &R
BF REREAM SkgAEZIA = zlo|7t wlmy o} SkgAES}
10kgEAEROl = vl T ISkgAEAN = Yil2 Ziasich AEmol
e £ FY W= 10kg7iA] A& FUIslchrl IskgAEAN = Tix WY
Y3, mEMES wE FHS FRY vl OkgollM kg7t HEARO]
wmdsrs L3 F7lE ZAoU 4kg? 8kghiol: RMBIA MM 12kg
KAEAM = 4kgiAEECT R 3 52 R, AR MNEKAL
e EF 2k ERRLE Uehd = dd3 RERB(R® )= 22} 0.74, 0.70,
0.810]%dch.  f F(1980)2 wFue] (F2 HERKIEE WPsl= #H@
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olgla ¥eom, & F(1984) o] (F2 MYKE WX 36kg/10a
KAEAA MAEAD 12kgAEAA 713 FASIci #43c)

SR, BM MEKARY o2 10a¥ FAS] #bLE 33 3804

£ e} Frh

EXER S KES YU KEXBEoIA 23%goldd 10kghABEA =
45lkg2 2 37 Mm¥ o} 15k AE A= 379kg 22 Zt2Ych
AR e kS SkgAEZIR= 3A Mmiovl SkgAE)
10kgBAEM = HU3tAl F71803 15kgii BN = ¥R Ao o)
P oict,

mExAE o EE{t= ENBEEAA SkgAEZIA] MA3] M@
N2 12kgEAREAA RAP3tgc)

X, B8 EXRAR: K HEs REFAEI 42 0.94, 0.90,
0.910 2 ¥HAoR Yehd 4 oAz o] TAAE ol&3ld 212
FAE BA3led YAy X BM MBS 43S 2z 10.3kg, 9.4kg,
7.3kgelolth.  elx HAMBE2L EHNBS LKsld BARBE €& 4
e KIERS 10a &R 10.0kg, WEE 9.1kg, ME 7.3kgoE BREKES
ded yag MiEk: 2R7E gadch ol jEsgtol ujsl 2|kl
doi ez w7 diEo|Art

BHM gl WRKEE L3S 2 & 5(1984) x| A9SLE 10a
WX 18kg, HB 15kg, ME kg WAHEAM 713  Mdkol wWalrtly Bayxn
Y 5(1984)2 WF W22 ¢ EFX 15kg, B 15kg, ME %g WAEIAN
718 ko] wolctn @&t

W 5(1986) WFHe]Y Ik ¥R I15kghiAEolAM 713 lxlko)l &altt
3 3 Eel #(1976)= iyl ke MR o) uwiel EAE U=
AH)(N 4kg, P, Os 3kg, K: O 3kg/10a)oll u|3} Hu](8—6—6)2] Z7} 25~
2% ¥R v HIE(12—-9-9) F4EE 6~8%0 E¥riz B3
Yot X AW ZA2 Eo AFAYolAY el 3BEXR Y WKERS
AR e|HTh ti4 Acian "t

3) X FERSY
SER MIER Tiio] wE JMBASKS Y QURPES] Aol & 62 7oA
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Table 6. Inorganic element contents(dry basis) of oats grain at diffe-
rent levels of nitrogen, phosphate and potash in 1993,

unit @ %
Fertilizer level(kg/10a)

K Ca Mg

N—P, 0 —K: O
0—10— 8 0.28 0.32 0.05 0.09
5—10— 8 0.25 0.27 0.06 0.09
10 — 10 — 8 0.19 0.25 0.05 0.09
15 — 10 — 8 0.29 0.26 0.05 0.10
10— 0 — 8 0.27 0.35 0.05 0.09
10— 5 — 8 0.27 0.26 0.05 0.09
10 — 15 — 8 0.26 0.26 0.07 0.09
10— 10 — 0 0.25 0.21 0.05 0.09
10 — 10 — 4 0.28 0.23 0.05 0.08
10 — 10 — 12 0.27 0.27 0.05 0.09
LSD(5%) NS 0. 050 NS NS
(1%) NS 0.068 NS NS

Table 7. Composition{dry basis) of oats grain at different levels of
nitrogen, phosphate and potash in 1993,

unit @ %

Fertilizer level(kg/10a) Crude Crude Crude
Ash

N—P, 0 —K: 0 Protein fat fiber
0—10 - 8 6.82 6.62 12.25 3.84
5 — 10 — 8 7.00 6.59 12.55 3.74
10 — 10 — 8 7.17 6.52 12.48 3.59
15 —-10— 8 7.23 6.48 12.48 3.67
10— 0 — 8 7.05 7.03 12.50 3.70
10 — 5 — 8 7.11 6.92 12.68 3.63
10 — 15 — 8 7.11 6.52 11.55 3.61
10 — 10 — O 7.23 6.48 11.65 3.67
10 — 10 — 4 7.17 6.50 11.75 3.44
10 — 10 — 12 7.05 6.83 12.78 3.75
LSD(5%) 0.106 0.139 0. 500 NS

(1%) 0.145 0.190 0.683 NS
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= vle} ol ZE, ok, HED ¥ HE#E kS BV KRk
of o HEY Aot 2 JlEl YAk FEYL xlolz} gelct

K 42 0.21~0.35%2 X2 HBMe Z5¢ KEAEY BHARMAIA:= £%
¥ xjol7} glglen} 5, 10, 15kg MAE AX el = HEY 2lol7l ¢l M
BR EsAkol o2 T4 MBS EINEEA v 12kgAERC] &
E3A Fchx]dch

HEAE 4Kk 6.82~7.23%% SEXRHES KA US+F Mmsida
BEEAE Aold uwE HEHES o mBHKAEN wE  Hoj=
EmBEAAN 7.23%2 JIRUNL 12kgHAEAM 7.05%F 7HF Yo} 2
2lol& 0.18% 4 ch.

L AkS 6.48~7.03%% ¥R HAMKEAEC] FL4EF ctia wU
o mEKARS UETH F7H¥cL

g a4k 11.55~12.78%2 mMEE IEHEAEo) USFF ti: o}
Act.

# 5(1980) =Fxe ©4E, EAH B 52 EXKiEkd
2|3t} Mtdh=d] Golden Melond HERMHol uwel H+AE 4SS WP
AIF1HA FAo EBEERES dAAAN EAH 4&S &t ¥l

X WRAN ERKEHAEC] MhYsE Hel FAFY HEAE aES
wUAD EHAES] AEES gloul cia dolAAM i 5(1980)0] wFHE]
ol M WM& NAEI ELNCH
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V. ¥ & % %

Hele £FMRMC] 23 =&l o A MAMKAM o2 BESIE K
Bzt w23 SloF FffAd BB UANES WMzt M Bl olagol
AR =HET] H90 KEkE X Hch ol vlE &A BEETE UAES
Idsh=dl AR7F A E8o] Mo RBMIE wolAAM RN2AEL] nFAIE
¥ 37 A& Eollet Fuiel HAH $UYIo] o ko] AUD MEkE F
of |3l X RS AzjolM AsE ulg} Yo] £ Ho] AL o FA4
Fol 71 w1 FAY M= 1,008 5 LHo| /Y FANY FMEMI} 11
o 9ol HMMHAMY FAE 2 AEREH= 119 Hdeos ¢
Wizio] gre)e} WrH )] WEEEN AU cia wEcia A2 ™).

HATNA e WA 1Y He2 HNE F2 223 F2H5
Z2 27 Y £¥]7I7 A A7jolBE HeukEe] Y Euis} Eof A}
A ojc}.

X JEX KICEk R ZE 29 HEFMel M= KRk xlold 2%t
WiLol Aol M EREARC] FUIHES4F RolAAM SXe e
Hely BEMME A QA7 BRI REol Zol BRAE don KEE
W= et

x BBl UM Fl2le ERKEE 218 Fol=u Ve IBER KIER
10ad &R 10kg, H/M kg, WE Tkg) 2 HES U v¥EI1ZHo] u]sly
Hel7tdo] duiAes worug 1433 LRSS A KIEES 2o)7}
43t theYo] AcojAS APl

HiH IOl 2lojA Halol thy 10ay IER HEMRIERS 2 FFAUKEY
Z2¢ MHE EX 12k B 9%g ME ekgol, WWFHeY] AP X
10kg, % 9kg, ME 6kgAul(ATEY, 1994) Fel8 3BEXR HEREES
WEe|el FASHAl 10a EXK, B8, WMEE 22 10kg, 9kg, 7kgZt A3}
tha Agztsich

BHBHAM Hele] &R FuH4Es HRee 23E Wgsin oo
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HEHele] F¢ wA7A] SRIEHE HASHE AU EARE a2 @t
feso 132 AY3=F faglch

Fuolld = el Fulol iyt BHRIE AF olFolx A 42 KEUM
FXTU7E Hel ik, MRS mo ekt SISMEN v ERS R
4 "art ok oo mAiMeZe el HANFFTE REIEoloF ¥
Zoly RAIMeZE I SIALE IEY &= JATHEE FF
A, e @ 23 vy Apirle ¥YUS AW ASHA 77 "e
g Ao xFHrLl
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VI. 1 3

BN RHEREEIA B, S8 St o2 B/HE A9 1823 34
o) 109 9YUNRE 129 sU7AA 159 [FoE 53 FA FHEE AL R 1
o 139 EEEC) ke %S MEES o, 5 10, 15kg/10a, HIES) FEILE

o

& 0, 4, 8 12kg/10aS HEAT A$ AL £F, i R (RN PR 2
g3 MERSY WMES RE o6 BES adsd 534 2.

1. BEmo OE 47, KE R ERASS Bt

1) BB HIFH, HEY 9 mBE7 weled 29 Koo 98 H
B R A7 24 1Y, 8~109 LAET

2) BRUSE Soldss oL HMAN, MBEN U AFE¥s Ho
Hch.

3) HFRABE:= BEl MGl B HRERNERE, RARK
BE U AHFRABE: BELH7T R4S otz

4) BRUSTE BRo| 22 FESEMY XX Udon BREER BM
= woch

5 REUSF A ALY gpEl 2 ARl

6) m'y RIS 1,000 52 109 9YFE 1Y U7t vIUsF i
ol 1149 9ol = BEHIVI old F9 VA3 FWAHE AAS &
do} 1NE, MR, (352 1F AEY xlolzt gladch

7) MR P, Ca, Mg S BEW Mol FEY Aol7l gldout kA& 12
o 9d WEEAA Tl BEERCL wUch

8) X HEAR 42 lilkito] ¥ BMENIAM Wty HEWKS ik
o] y2 JMEMolA oo ki UYL E ol K2 BEH
apolof whE AR H o] gt

9 Aee) WEEME 1H Haeld oW EERE Aol ixEel w3 ME
HEER BEs 8% PEY BF= BFIIAG.
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2. 3B% RICE AR0| U2 £5F, W8 X BRANS Bt

1) HEHIel mMs SREIERC] YS+E Kozl #M= mEKER

of M= P& WA sich

2) AR ZERKIEK] WS F 2x1FH o2 oA}

3) BN HBEH7IA = 3EXR ARl US+F wato HliolFoll=

107 ¥R HBM 10kg, B SkgMiAEAAM 714 walct.

4) &R 15kg/10a HAEAA Y = 8o| tis W3t

5) o' BN, IRONE, (32 10a% EX U AWM 10kg, ME SkgZixE A
v go] W&+F 371U o ol4) Witke] WS BF tis Ao
WIEET o' RN, 1RONE, (F2el BAE 22T EUYS 9
gict.

6) 1,000NH-2 10a% B 10kg, R 8kg7lx = MiCHo] YS4§F 2715
A3 o o] iEHkol W ZF tha AEo #M, ME AR
1,000 E22] BAE 23 A2 FHYS, QoL &R WAK ol
= HEY xol7t glgich

7) IER RIEE EXiEe] FAE 2xH Ao BEY 4 JdA B
MRS e Yot HIEES 10a% ¥R 10kg, B8 kg, B 7kgo)
A3 Bkt BARBS 42 + U= KIB&Mol= Xo|7} ZAHCT)

8) MX2 P, Ca, Mg S 3EX WKICERIS] HEY zlol7 gldou mE
SRS RERE 2 KBAMBEAN FXR AMKAE vl3) Wt mE
KIERo| 37145 Walch

9) MX HEAE a2 SEXREIEH MAo iebu‘?__}—r—gr ot SRR &
of w2 AFEY ol glodon mMBHKIERC] WSS F LA E Ao
Ach MRS EXR BAMS HAKe] USsTF 73*51‘_ Z¥olod ont,
mE= ARl USTF Ul S SR> FX #M HIEE
e F8E A Ustort mE HAKke] USTF & Ayoldr). 3
B2 SERKERN 9% ¥ gotch
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