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Table 1. Chemical analysis of soil before the

expenment in 1969 and 1970.

\ltem Soil

K C.E. C
i ?%Nﬁ “\(‘;5&0)5 (me/ | (me/ | text-
Year\ 100gr){ 100gr)| ure
1969 5.6 0.9 86 0.11| 5.8 |Loam
1970 5.3 1.0 119 0.10{ 6.6 |Loam
Aver | 55 | 1.0 | 103 | 0.11] 6.2 [Loam
I.28ER

Ny BEL ZR0 O R, BEEE
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(U #EEke] HBIRE

el 98 218 iFMEL 8H,
B 118 {EfEe 118, 108 218 §HEe 140, 108
31H BEL 198 ArE=Eglch. o HMMEUL KB
2 FHREEY 2R BE3dde} #h 5eme] HE
BES v SEEHH2 HE FEARY %R}
AL = Ttz 145°C~152°Ce] &Kz = %
®7 ax ¢g.
(2) EHERE
fE) BE=S BEMC =8 2R/ EESAT.
19694 FTigo) A 97 218 B, 108 18 &M, 10
A 318 #EEe TEs £0 Q9= 108 118, 108
218 #HEe EEL AT 1970%F A 97 21
B, 10 18, 108 118 #Ee ®E/ s 39
v 10A 21H, 10F 318 BB Hisld Bafk

107 18 #&EL 96, 10

IR 2R WE ko AFRKRE F 24 ERES B RRAAeT 53 10A 31 BEE
2 uel 2, WBEAMS BEY doba ZR20T T W& HE] e A
Table 2. Major agronomic traits changed in respective seeding date.

Traits Seeding date Sep. 21 Oct. 1 Oct. 11 Oct. 21 { Oct. 31
Emergence (date) Sep. 29 Oct. 10 Oct. 22 | Nov. 4 ‘ Nov. 1§
Days to emergence 8 9 11 14 19
* Cumulated soil temp. (°C) 152.2 148.6 147.8 180.9 | 145.5
No. of leaves on main stem 16 14 13 12 \ 11
No. of main stem leaves before wintering 10.1 9.0 ' 7.7 5.6 3.5
No. of main stem leaves after wintering 5.9 5.0 5.3 6.4 7.5
#* Degree of winter injury 1969 3 2 1 1 2

1970 1 1 1 ‘ 4 5

#: Cumulated from seeding to seedling emergence

##: 1: none, 2: a little, 3: moderate, 4: severe, 5! very severe
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Table 3. Heading and maturing date in respective seeding rate and date (1969~1970).
Seeding | — “* -
w Sep. 21 Cet. 1 Oct. 11 oct. 21 Oct. 31
Traits \\Year l
Seedrlantge\ 69 70 69 70 69 ’ 70 [ 70 69 70
Heaing date 8l 5.15 5.18 5.17 5.27 5.22
10 5.12 5.12 5.12 5.14 5.17
14 5.12| 5.13| 5.12| 5,157 5.12} 5.18| 5.14| 5.19| 5.17}5.21
18 5.12 5.12 5.12 5.14 5.17 )
20 5.13 5.13 5.17 5.20 5.22
22 5.12 5.12 5.12 5.14 5.17
26 5.12 5.12 5.12 5.13 5.12 5.16 5.14 5.18 5.17 | 5.22
32 5.11 5.13 5.16 5.18 5.23
Maturing 8 6. 20 6.21 6.24 6.24 6.26
date 10 6.14 6.17 6.17 6.18 6.20
14 6.13] 6.18 ) 6.14 i 6.21 6.16 | 6.22| 6.17 | 6.24 | 6.20] 6.27
18 6.13 6.14 6.16 6.17 6.18
20 6.18 i 6.20 6.22 6.23 6.26
22 6.13 6.13 6.16 6.17 6.19
26 6.13 6.17 | 6.14 | 6.201 6.15] 6. 20| 6.16 | 6.22| 6.19(6.27
32 6.15 6.20 6.20 6.22 6. 27

aA TESY £EES £FRM gt F27]
W Eoll TR £FET TR Bete] B

B Im¥E wy LERS WSt RS el H
3o Fowstolet. @ 3o A £ wieh 2ol ARl



t 3e EHEERT 2oidvl 48 24HERY 68
TEAA T 233 Bh==z 683 THEYH KEHA
A wEs BIAY == 22 HEge 294
AEEE 98 217 HEES Im¥E B LK g
BEol 184—298ge 2 A A% Exm HEHIT FAA
of #Het @izkmH el 108 318 HES A2 3-8g0]
o], K22 #FEo 10H FolAd wa1/2~1/3
BEs Fdot At BEfde £E2 B
3 SZEH 2ol WEel A WARAE 97 21R
o BHEEC A @A A HEYI kel Fd wtet
R HhEel FelAx 108 21H, 10A 31H #FE

EdAE BEHHd=E £0 Foive EEE 23+

webd AF FAM e HEY 2R BE LR
EHEY ERE Agle 95 21H, 108 18, 10A
118 BEEL v HES 239 £F Fhel
A HEW wHEL FRED HEN —RE
L2 T BiE 2yed 67 7THAAE #EN
o Bnde Eine 23 68 78 e 9A
218, 108 1H BEET Bmide EHTo e
BRI =P =e) B 8% %0 Sote
AgmE 2y,

1200
1100
1000
900
800¢
700
600}
500

400

‘;Wt. of: ary matter (Ig/m%)

300

200!

100

—

{
!
|

Dry matter ratio

T
=

KRS W %Y 4EEL 108 118 HEE
7} 743 grol Im%% 1,308~1,459ge] 4EHJQoH
108 1H HBEER 1,180~1,217g0 84 = thgo
2 wmez 9F 21H, 108 21H, 108 31H #HEE
JHo.2 At HERMAE 4£F e %9
#E7} Ao 450 #ER ek 2 2o
Bhed A o}

(6) #H -8 wopaR

B 3ol A w2 wheh ol MMl WHE ML W
e kit 4 B HEe 2oz ey
115 308 ##EA = 95 218 HEE- 1% =%
=z, o9& EEPEAE A9 £7 A+

=% M L3 EHEe 38 UHA R 29w, 11
H 3083 48 18 A9 vxsgder 48 4R
&4 gt 2 % REAAE BEhes 2%
o] Hhnstg = '

2. MEIBE, BEH, BER R0 OE GBS
REFE B8t
() A% BY EHe #B

BED, BERY J4& £F SR 1m¥E XE

BHES 29 B 49 2o KBS 10a% 10 HEE

4135

25
-20

15

Dry matter ratio (%)

{10

e

Mar.14

;\px‘.ll Api

r.24 Ma;_v 7 May 20 June 7 June 20

Observed date .
Fig. 3 Weight of dry matter and its ratio during the growing period (1969).

Note:Ty: Seeded in Sep. 21
T,: Seeded in Oct. 1

Ts: Seeded in Oct. 11
Ts: Seeded in Oct. 21

Ts: Seeded in Oct. 31



t iy 167(EER, 140 HEES 202EE, 18 HEEE
268(EM, 220 FEE L 308088, 26/ BEES I71ER
£% HE=Eon, HEY BEE 4%0 EBH
vt gl Einstd e BAHS ¥EE 4 B
Bl &g e 2 il BN BEE BRE
Arh FBEH 2R =92 #RE ¥9 BEEEECT
94 210 BEEL T 1235EB=A 13 Bew,
104 18 BEE: 1,001E8=4 %0 4o 108
110 HEEE 107588, 104 218 HEELS 888
2, 108 318 #EET 646MERZA ik A4
el o o

1ERE SEHES 24 95 1H EEYE 108 11
B $EM7A 4.72~4.132.% u&shg ot 108 218
2 108 31BIEE-S 2.51~3. 37@E= A Ao

BEEE 29 Az BERo 2L4E Im?E
THE B2 HEas o B8 =} HiHe)
%N 2o B BEE 5 BERE 2R 4E
#R Az, Bl BES +5 BR7 EEd

Se;
1300 Seeded inSep. 21

1150
1000
850
700
550} \
4004
250

Seeded in Oct. 1

‘Seeded in Oct. 11

1150 . See:}ed in Oct. 21

No. of tillers per m®

1507 | Seeded in Oct. 31

Seeding rate:10! Seeding vate:14] iy
yIe]

/\f\f\

ssap Y S Vi
o /v\ 7 / \ / \ )

Seeding rate:18! .5~

=

a8 B SEME B 594 nE weh o)
FEMAE FEEER 48 BRA w3t 98
215 HEEJAL 10 HEE A EigE SEEH

sgter 108 1HYE 108 21BZAAE v Ei
o]z 10A 31H HEEAE EEE s 3.

> R @& BR= Ay
(2) B BB € RS5EY

BRI 53 REME B 6o R e 2ot
£ BER KES FHY BENT In’E XHO £F
REHAGY HnZRS ¥ 95 21H #HBEEE 10A 138
A 23874, 108 18 #EE= 118 284 12H
747, 108 118 #EEEE 113 22844 124 287
=, 108 218 HEEE 128 2844 127 128714
108 . 31EEE 48 3844 45 13A72A £4%& ImPE-
Ky ®imvh b ERsder 2 Mge @R ig
tnze] WA e HiES g =¥ 84 Nde
*iEg 1m?E X Bsslov 48 3BRH 47,

AN, \ N
NN

R AN AN

| /J\.

Seeding rate:220 . ] Seeding rate:26!

s )

7 i TS LI L R VT P T TV
O, N, D, M. A/ M. J. O. N. D.

Coun(ed date

Fig. 4.

s e
THINB 23 22, JusinRze

P LY L R T YT T e WY T
A, M. J. O No Do Mo A M JUCOON. D M. AL M. T

Changes of number of tillers per m? in accordance with seeding date and seeding rate (1969)..



107
. .
B
S
g 6
W
3]
= 4 %
= -&“"ﬂ—‘u_
3 Ts A “&'—‘--A--:i
. 2F
(e
Z
10 14 18 22 26
Seed’ng rate ()
Fig. 5. Number of tillers per plant in respective

seeding rate (1969).
Note: Ti: Seeded in Sep. 21
T,: Seeded in Oct. 1
Ts: Seeded in Oct. 11
Ts: Seeded in Oct. 21
Ts: Seeded in Oct. 31

138 Abolol &= HibzRo] Hejg o] o L& S
& BABEAE n9d. & BENNZ S5 REH
FREERE 204 21 o= FEHA A 4~6
FEolwh. HEH 2 BEER RRIBENE B 49
A nel KiEE B HEAAE 2z BEdAE
& EEe 2o 94 21H BEAAE 12 12
Bel, 108 18L& HBEAAE AR RiGFHEH

Increase or decrease rate of tillers per day (%)

I
[}

4

2 19 EEEEd ¢ e BRESERE 24 10
B 118 EEEdAE HEE A &5 BRES

o BEl GEIE RIVE Relzlet B A e o

2§ fHme] FaA et

(2) WiRE, BEH 2 FEEd =2 ' MK

WIRE 2Ed @& im*E e BEE B 74
A 3w 196944 & MR Mm%y S Wins Ao
¥ 19701 = 10a% MifEEe) N-P-K 10.5-6-6kg 7k
AR MRS Winel ek Im*E BEEel Bin
7 wet 2 Lo HRE KigdAde BosE
Hre v = 19604l £ 19704l tedtd &
FEE K A 1m2¥ FHET T 50~120K BE w
ofvh. EEH] WE Im’E MMEMEE 29 19695
ol o= MEIRKiEDAY 108 115 BEE THE
2 o |EHs oAV F&4E: ImE RECH
B BEel FAd g en 19705 & N, Nofi
ek A HiES W= HEE 2z Noki#
A= BEHT WEFES BB weker MEM
7 Eo Wl B @AeEAT Ny, NdERER
o e AN £R WE Im2¥E HEe HERE
o) Az —%gdt el 2ol okt

FEE R4 B8 Im®E HES #RE B 8
A 2d o) FEIEKHE) U BEME Wiste BE
Beo) Bmdhd 1m*¥ M-I B|wste EEel ¥
g ol gxd #ebd e Fedel 1970F 8 B
g 1969%0] o= HERIAE B HAIN LT

W

1323 2 ?‘.’ 72 1 243 13 25 7 2.3
Nov. Bev. - Mar. -Apr. May
Counted date -

Fig. 6.

T, Seeded in Oct.

Increased or decreased rate of tillers during the growing period (1969).
Note: T;: Seeded in Sep. 21

Tyt Seeded in Oct. 21
1 Ts: Seeded in Oct. 31

Ts: Seedng in Oct. 11

No. of tillers - No. of tillers counted 10 days before

100

# Increase or decrease rate=

No. of tillers counted 10 days before

days

—6 7 —



FEM G2 BREE 197090 3 el 9ok

FEEY BERS WBRS 2= %S A 1969
Foll = HEE Bimd =& Im¥E BEO Bingke] B
WiEEA A #EEAY gEsd v K3 B
HBEAAE &8s Bmete EHEl o 19705 =
BE BN A BHEE Bndd =& 1n*E EECL
&l gEE Ehelded 98 218 HErde

108 18 #HEdA Im?E il g ERE 249

<}
‘600

o '
£ so0t
=

S 400F

S
W e Gl Oa 1l Ot 21 Ock 8

Seeding date

JFig. 7. Number of heads per m? in respective

seeding date.

Nate: Np:N-P-K=3.5-2-2kg/10g
Ng:N-P-K=7-4-4 kg/10a
N3:N-P-K=10.5-6-6 kg/10a
N;:N-P-K=14-8-8 kg/10a
Ns:N-P-K=17.5-10~10 kg/10a

650 650

600 600!

B30 N 550
E

& sw § 500

;f‘ 45V :;; 450

:—E- 400 . hé: 400 T, //" ’l/;’::’

g K] B “/7/

30 " 0 v et 1969
2 o} memee? 1970
20t . " e R

810 14 1820 22 26 32 810 14 182022 2% 32
Seeding rate (I/10a) Seeding rate (1/102)
¥Fig. 8. Number of heads per m? respective seeding

rate in accordance with different fertilizer
level and «different seeding date.
Note: N;:N-P-K 3.5-2-2 kg/10a
Ny:N-P-K 7-4-4  kg/10a
Nz:N-P-K 10.5-6-6 kg/10a
Ns:N-P-K 14-8-8 kg/10a
Ns:N-P-K 17.5-10-10 kg/10a
T;:Seeded in Sep. 21

“T,y:Seeded in Oct.
“T3:Seeded in Oct.
‘Ts:Seeded in Oct.
Ts5:Seeded in Oct.

1
11
21
31

. Yungwolyukek
7 Chitbo .
£ Py

£ so) Suwan®s —

- >\ e

§ - N z ~
= 40 AN

2 Suwons Vea Ve

g 30 e

z

Sep. 25 Oct. 10 Oct. 25 Sep. 25 Oct. 10 Oct. 25 “Sep. 25 Oct. 10 Oct, 25

Seeding date Seeding date Seeding date

Fig. 9. Changes of number of head per m? in

accordanc with different seeding date in
different varieties (1969).

(1) REZ FBEM 2 ImE B gk

HEHY BB 4& REF 1m*%E ke sk
B oA 2wl {RE BEl % S8R Im*E &
B OEte 558" 2 E REAA 98 258 #E 10
A 108 #HESe 1m*E BWEF ST fRd 29
2 107 258 #HEdAdL BEEA Ao o BR
B RNz 280 Eaach. KEISE, Bk,
PiE 4 EHS GEY B =2 Im?E HEy
R A3 98 258 HE% 108 108 FEA
g BlE WA ed 108 25H #HEdAMz
MBS WOt Agey bR, KE4H, KE6HE 2
BHAE BEMT =l =et B ®moA
e o

(5) 1m*¥ kel fugnole] MBHBAG

WEMA & AHHFNY Im®E Tt BEstd B
Big 2 414 2™ 9A 21F EEEAAE 58 7H
LAanel 1m2¥ el Im?% MEots F¥L9 M6
R eyt 58 7H 2 58 23HY ImPEEmS}
HEete AEM dv HHE 29 108 18 #
FEAA = WA Im*E EHd) BHEIE SE
1EHRGRE 292 38 7HF 58 23HY Im*E %
el BESle FEMY HIE 2iovd oGE R
A A& FEREel 9lgrh. 108 11B4E 104 3187
o & HEMAAE KBE 2 4F WMP] 1m2g
ol EEe el £ e Riev 104 31
B %EES 58 78 2 58 23HAANE HEMN #
BAol gldch. ol & 4F rrATE Tl MES
e 2l o= HENI AV 38 248 2 44 3689
ook st MG 2 ke B8 ¥
< EEe 2gd.

(6) HHME ez

WM BB =& CFRE ke B{E B 104
A x4 9A 218 % 108 1H #HEEdM= FiH 37
%~39%% kot 108 118 LMEEEAN M & 52%
Plkez Eoteon 43 108 318 HEEAMN = £
¥ 68%9 & AHE hEE nild. HEE ER

— 98—



Table 4.
each seeding date (1969).

Corelation coefficient estimated between number of tillers and number of head per m? in

\Observed date
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Y: Yield (kg/10a)

ﬁ

/)

250

T, T, T, Ts

(200. 1. OZ 2 :
/
W/

Xy

500

1970

450

400

300

230

(200.1.0)

N,

o
vl f
N / , !

X,

Fig. 20. Yield changes in respective fertilizer level and seeding date.

N‘:
X,
Note. T : Seeded in Sep.21
T, : Seeded in Oct. 1
Ts : Seeded in Oct.11
Ty : Seeded in Oct.21
Ts : Seeded in Oct.31
600 —— 1969
~---w 1970
T 500
5 \/
=
O
= 400
300
e

Ni : N-P-K=3.5-2-2 kg/10a

N, : N-P-K=7-4-4 kg/10a

N3 : N-P-K=10.5-6-6 kg/10a
Ns: N-P-K=14-8-8 kg/10a
N5 : N-P-K=17.5-10-10 kg/10a

e S
Seeding rate 8101418 22 26 32 8101418 23 0

2226 32 : 3 Rt
P . 31014 6 32 8i01178 2226 32 $101418 229 37 810 SCEoE
Fertilizer Jevel .o . N, N N, N,
Cke/100) (3.5-2-2) (7-4-4) (10, 5-6-6) (14-38-8) (17. 5-10-10)
Fig. 21. Yield changes upon different fertilizer level and seeding rate.
250 #RERT 107 108 EEAA 240 ko] 2%t 7} BED e wet WBol mAHAE syt W
2 108 258 HEAAE Mg W3 otz D BES R Hetd A

P S KE4SE 2 KIE6SE 98 258 R A
Yol 713 & 108 108 FRE2 98 258 BEx
o &4 volzion] 108 258 HEAAE FHEs &
e fgEtke) I3 & EHES EESAL EE

4. REEEEZ KEmne WE
(1) WIEE HEY FERD KEBRERS ki
o] BRI & 514 REvlst 2d. EES Uk
ot 18RS 2 KEEE o] il A Y

- 103 —



L e—— ;1969

- §00}- -——--: 1970

—
500 /\/

2
o

g T,
2, 400 PO ¢ .
[ - ~

- /

2 ~

o v

300

‘Sceding sate (D) 81011 1822 2 82 . SI011 18 22 6 32

§101118 22 26 a2

F0T4 1832756 37 8101418 20 26 32

:Seed}ng date Sep. 91 Oct. 1
Fig. 22.
500L Hangmi
~ Yuegl
o
=
=
w0
< 400F
Suwon # ;8
% ot ‘\ Suwon®4
>‘ A
I
300

Sep. 25 Oct. 10 Oct. 25

Ger 11 Ger 21 Oct. 33

Yield changes due to seeding rate differences in each seeding date.
Chilbo

Buheung

—

Yungwolyukak

Seeding date
Fig. 23.
barley varieties (1969).

NS 9T KRR KEREZ 2e KRS i

o] wlat MEEGEIT AR E HES Yo BE

HINE 24 108 18 EBEEAdA = 8 gddevt

Hil BRI A e SEY B dd-. HER

A ERE 29 BERC BhndsEF MR 3

ol e e 2gen FoldL LEE 197040
19694 2.0} E3Hrh

18 Bt KBS M 29 1969%d = 9H
‘218 HBREA SES IEBEE 108 118 BEA K
By BHEE 22 Ade 2% e HEES 29
or] 19705l & & IBEbKEAA K= B9 £F
A9 RS wEl e KL BENR, BER
AL FEMY EEC golt.

THES KE BfAE 23 19705 jekbkik
7-4-4 kg/10a(N-P-K) FafCE ] 4 E4ERE, 14-8-8 kg/
10a(N-P-K)E1 A Bl Yz =299 Eild
= FEHEEC dd-h

(2) WEBRESR HEM a0

IR HENY € REES WERRES HEMY

Sep. 25 Oct. 10 Oct. 25
Seeding date
Changes of grain yield at different seeding date in different type of

‘Sep. 25 Oct. 10 Oct. 25
Seeding date

AERBARE E 6ol Rord el 2o HREEHE &
o Bl —ENRMEA e R &9 e 2y
EEh |std  1EEEE BASte  EiEel ged
196942} N-P-K 14-8-8 kg/10a K¥EF 197049
N-P-K 3.5-2-2kg/10a KEE i3 S ERA#
ol Heo FEMEMC AEHdd. HEMHE 1Y
1970 91 218 #EE/ES 19694 95 218, 108 1
B 2 107 318 HEEA MEe IFRERN 58
Mol giglet 19704F 103 1H B8 2 1969, 1970
£ 108 118, 108 218 BEEAAE BEN AM
BRol S%Esl o Mot Baned 1 MREUl Bosts
fEre] FRaA. HBEENE 29 KM= H9 4
e vgdev 2 HEke BEdA S

e THEMS AW GRS 2d £ KEKE
JAE Ktz e BHME Rolx Y4 N-P—
K 14—8—8 kg/10a K#S Mslstze =2 HEHS
REYS & . HENENe e 98 218 BRE
oA BB THREMAA AEHNHA HH ddey
19705 1073 1H, 19694, 1970% 1073 11H, 10695

— 104 —



Table 5. Correlation coefficients estimated between yield and yield components
in each treatment.

No. of heads per m*x | No. of grains per spike X 1000 grain wt. X
Treatment yield yield yield
1969 1970 1969 1970 l 1969 1970
3.5-2-¢ 0. 458* ~—0.663%* 0.072
Fertilizer level 7-4-4 0. 719%* 0. 433* 0.060 | —0.468* 0. 291 0. 489%
(kg/102) 10.5-6-6]  0.732** 0. 566%* —0.186 | —0.645%* 0. 308 0.085
Q. ek k% — - —_
(N-P-K) 14-8-8)  0.778 0. 766 0.130 0.349 0. 348 0.512%
17. 5-10-10, 0. 822%* —0. 470* —0.189
21st Aug. | 0.816%* 0. 707%% 0.671%4  0.305 0. 445 0.122
_ 1 st Oct.| 0.470 0.340 0.189 0.433% 0.176 0.028
-Seeding 11th Oct. |  0.750%* 0. 814%% —0.537% | —0.055 —0.141 —0.273
date 21st Oct. 0.71C¥* 0. 624** —0. 273 0.129 -0.302 —0.370
31st Oct. 0. 791+* 0.107 —0. 066
8 0. B9Y*+ 0.184 —0.090
10 0. 837%* 0.397 0. 363
14 0. 858** 0. 790** 0.276 —0.111 0.285 0.009
“Seeding 18 0. 944** —0.013 0. 221
rate(l) 20 0. 732%* 0.019 -0.139
22 0. 755%* 0. 040 0. 304
26 0. 731%* 0. 626** —0.204 0.375 0. 245 —0.033
32 0.395 0. 443* 0.093

*: Signifcant at 5% level
- #%; Gignifcant at 1% level

108 218 ¢ 103 318 BEBEJAAE AFENd &4
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BMAIE ¥ 19694 107 11E 2 108 218 &
Bt 1970%F 108 18 FEE A Ee HEHERe
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Table. 6. Correlation coefficients estimated ‘between yield components in respective treatments.

No. of heads per m?x
No. of grains per spike

No. of heads per m?
X 1000 grain wt.

No. of grains per spike

X 1000 grain wt.

Treatment
1969 1970 1969 1970 1969 1970
3.5-2-2 —0.387 —~0.372 —0.023
Fertilizer level 7-4-4) —0.311 —0.608%* | —0,152 —0.015 0. 211 0.221
(kg/10a) 10.5-6-6| —0.371 — 0. 597*%% 0.193 —0.184 0. 396* 0. 259
(N-P-K) 14-8-8) —0.450* ~0. 499* 0.037 —(. 454* 0.164 0.350
17.5-10-16 —0. 699** ‘ ~0.375 0.132
21°* Aug. . 0.501 0.120 0.005 +0. 188 —0.3%6 0.058
) 1%t Oct. 0.250 | —0.452* 0.007 —~0.672%% | ~0.014 0. 506**

Seeding 118 Oct. | —0.772%% | —0.410% | —0.534% | —0.459% 0. 514* 0. 333
date 21° Oct. —0. 544* —0.560%% | —(Q.523* —~0. 320 0.562*% 0.018

31%t Qct. —0.392 —0. 685%* 0.036
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8 ' 0. 050
10 0. 405
14 0.112 —0.286
Seeding 18 —0.094
rate(]) 20 —0.383
22 —0.156
26 —0.365 —0.010
32 : —0.163

—0.095 —0.121
0.125 —0.470
0.172 —0.318 0.072 0. 256-
0.104 0.361
0.159 —0.031L
0.130 0.176
0.083 0. 496* 0.441 —0.169
—0.210 —0.200

* : Significant at 5% level
*#* : Significant at 1% level
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Summary

To obtain useful fundamental informations for improving cultural practices of barley, an
investigation was made on the influences of different fertilizer level and seeding rate as well

as seeding date on yield and yield components and their balancing procedure using barley
variety Suwon #18, and at the same time, 8 varieties including Suwon #18 were also tested
to clarify the varietal responses in terms of their yield and yield components under different

seeding date at Crop Experiment Station, Suwon, during the period of 1969 and 1970.

The results obtained were summarized as followsi
1.

Days to emergence of barley variety Suwon #18 at Suwon, took 8 to 19 days in accord-
ance with given different seeding date (from Sept. 21 to Oct. 31). Earlier emergence was
observed by early seeding and most of the seeds were emerged at 150°C cumulated soil
temperature at 5cm depth from surface under the favorable condition.

Degree of cold injury in different seeding date was seemed to be affected by the growth
rate of seedlings and climatic condition during the wintering period. Over growth and
number of leaves less than 5 to 6 on the main stem before wintering were brought in
severe cold damage during the wintering period.

Even though the number of leaves on the main stem were variable from 11 to 16 depend-
ing upon the seeding date, this differences were occured before wintering and less variats
ion was observed after wintering. Particularly, differences of the number of main stem
leaves from September 21 to October 11 seeding date were occured due to the differences
of number of main stem leaves before wintering.

Dry matter accummulation before wintering was high in early seeded plot and gradually
decreased in accordance with delayed seeding date and less different in dry matter weight
was observed after wintering. However, the increment rate of this dry matter was high

from regrowth to heading time and became low during the ripening period.

. Number of tillers per m? was higher in early seeding than lale one and dense planting

was higher in the number of tillers than sparse planting. Number of tilers per plant was
lower in number and variation in dense planting, and reverse tendency was observed in
sparse planting. By increasing seedling rate in early seeding date the rumber of tiller per
plant was remarkably decreased, but the seeding rate didn’t affect the individual tillering
capacity in the late seeding date.

. Seedlings were from early planting reached maximum tillering stage earlier than those from

the late planting and no remarkable changes was observed due to increased - seeding rate.

However, increased seeding rate tends to make it earlier the maximum tillering stage early.

. Stage of maximum tillering was coincided with stage of 4-5 main stem leaves regardless
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11.

12.

14.

15.

16.

17.

the seeding date.

Number of heads per m? was increased with increased seeding rate but considerable year
variation in nuniber of heads was observed by increased fertilizer level. Therefore, it was
clear that there is no difficulties in increasing number of heads per m? through increasing
both fertilizer level and seeding rate. This type of tendency was more remarkable at opti-
mum seeding time. In the other hand, seeding at optimum time is more important than
increasing seeding rate, but increasing seeding rate was more effective in late seeding for
obtaining desirable number of heads per m?®.

Number of heads per m? was decreased generally in all varieties tested in late seeding,
but the degree of decrease by late seeding was lower in Suwon #18, Yuegi, Hangmi and
Buheung compared with Suwon #4, Suwon #6, Chilbo and Yungwolyukak.

Highly significant positive correlations were obtained between number of head and tillers
per m® from heading date in September 21 seeding, from before-wintering in October 1
seeding,and in all growth period from October 11 to October 31 seeding. However,relatively
low correlation coefficient was estimated between number of heads and tillers counted around
late March to early April in any seeding date.

Valid tiller ratio varied from 33% to 76% and highest yield was obtained when valid
tiller ratio was about 50%. Therefore, variation of valid tiller ratio was greater due to
seeding date differences than due to seeding rate. Early seeding decreased the valid tiller
ratio and gradually increased by delaying seeding date but decreased by increasing seeding
rate. Among the varieties tested Suwon #18, Hangmi, Yuegi as well as Buheung should be
high valid tiller ratio not only in late seeding but also in early seeding. In contrast to this
phenomena, Chilbo, Suwon#4, Suwon #6 and Yungwolyukak expressed low valid tiller
ratio in general, and also exhibited the same tendency in late seeding date.

Number of grains per spike was increased by increasing fertilizer level and decreased by
increasing seeding rate. Among the seeding date tested, October 21(1969) and October 11
(1970) showed lowest number of grains per spike which was increased in both early seed-
ing and late seeding date. There were no definite tendencies observed along with seeding

,
date differences in respective varieties tested.

. Variation of 1000 grain weight due to fertilizer level applied, seeding date and seeding rate

was not so high as number of grains per spike and number of heads per m?, but exhibited
high year variation. Increased seedintg rate decreased the 1000 grain weight. Among the
varieties tested Chilbo and Buheung expressed heavy grain weight, while Suwon #18,
Hangmi and Yuegi showed comparatively light grain weight.

Optimum seeding date in Suwon area was around October 1 to October 11. Yield was gener-
ally increased by increasing fertilizer level. Yield decrease due to early seeding was com-
pensated in certain extent by increased fertilizer application.

Yield variations due to seeding rate differences were almost negligible compare to the
variations due to fertilizer level and seeding date. In either early seeding or low fertilizer
level yield variation due to seeding rate was not so remarkable. Increment of fertilizer

application was more effective for yield increase especially at increased seeding rate. And
also increased seeding rate fairly compensated the decrease of yield in late seeding date.

Optimum seeding rate was considered to be around 18-26 liters per 10a at N-P-K=10. 5~
6-6 kg/10a fertilizer level considering yield stabilization.

Varietal differences in optimum seeding date was quite remarkable Suwon #6, Suwon #4,
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18.

Buheung noted high yield at early seeding and Suwon #18, Yuegi and Hangmi yielded
higher in seeding date of October 10. However, Buheung showed late seeding adatability.

Highly significant positive correlations were observed between yield and yield components
in all treatments. However,this correlation coeflicient was increased positively by increased
fertilizer level and decresed by incresed seeding rate. Significant negative correlation coeffi-
cients were estimated between yield and number of grains per spike, since increased num-
ber of heads per m? at the same level of fertilizer tends to decrease the number of
grains per spike. Comparatively low correlation coefficients were estimated between 1000
grain weight and yield. ’

No significant relations in terms of correlation coefficients was observed between number
of heads per m? and 1000 grain weight or number of grains per head.
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App. 4. Changes of agronomic characteristics at different seeding date and different type of barley

varieties (1969).

Seg;l:re)g Variety Hefi(iit];g Maturity ggéd%f Height I;I;i.kg f 100% t.grain Yield
er m
: cm g | keg/l0a
Suwon #18 5.10 6.10 508 75 46 20.7 405.6
Yuegi 5.10 6.17 478 79 55 26.4 439.5
Hangmi 5.9 6.15 522 71 46 29.7 438.6
9/25 Suwon #4 5.15 6.18 464 94 50 27.6 465.1
Suwon #6 5.13 6.15 456 920 52 30.2 483.2
Chilbo 5.12 6.18 525 88 40 31.1 459.6
Buheung 5.11 6.17 503 90 45 31.5 486.7
Yungwolyukak 5.12 6.18 525 88 40 31.1 459.6
.~ Suwon #18 . 5.10 6.18 503 72 41 31.0 463.9
Yuegi 5.13 6.18 467 71 41 30.6 475.5
Hangmi 5.12 6.18 506 72 43 30.7 457. 8
10/10 Suwon #4 5.20 | 6.22 469 91 44| 311 | 4574
Suwon #6 5.14 6.18 372 95 47 31.9 469.5
Chlbo 5.14 6.19 491 90 44 35.7 497.6
Buheung 5.15 6.22 522 .92 44 36.3 467.5
Yungwolyukak 5.12 6.19 508 88 49 20.6 | 413.7
Suwon #18 5.16 6.22 392 63 38 30.3 320.1
Yuegi 5.16 6.23 358 58 50 30.1 340.0
Hangmi 5.15 6.23 458 56 37 31.7 345.2
10/25 Suwon #4 9.23 6.25 344 78 47 31.6 286. 2
Suwon #6 5.18 6.23 294 75 46 32.0 344.1
Chilbo 5.18 6.24 417 75 2 34.7 408.9
Buheung 5.17 6.24 428 79 44 35.4 442.9
Yungwolyukak 5.17 6.22 464 74 33 30.5° 369.1
App. 5. Mean squares estimated on number of tillers per m?%
1969 1970 .
| DF | MS sV | or | MS
"Replication 2 5,218.720 Replication 2 5,871. 790
_Fertilizer level(N) 106, 112. 093** Fertilizer level(N) 4 78, 443. 230%¥
Ni ‘{ 1 207, 202. 308** N 1 79, 464. 581**
Nr 1 5,020. 521 Nq 1 206, 142. 627%*
Ne 1 28, 151. 678**
Nr 1 13.033
"Error (a) 4 858. 253 Error(a) 4 3,263.277
.*Seeding date(T) 4 109, 823. 106%* Seeding date(T) 3 23, 760. 400%+*
TL 1 172. 980 TL 1 2,631.704
Teq 1 351, 216. 222%* Ta 1 44, 505. 720°%*
Tc 1 46, 776. 699%* Tc 1 24,143. 776%
Tr i 41, 126. 525**
INXT 8 1,728. 076 NxT 12 28, 974. 750%*

- 120 —



Error (b) 24 794.536 Error (b) 30 3, 755. 580
Seeding rate(S) 4 9,111, 317** Seeding rate(S) 4 365, 264. 821**
Sy 1 375, 782. 078** SL 1 1452, 074. 850**
; Sa 1 2,448.514 Sa 1 6,424.975
\Sc 1 19. 226 Sc 1 285. 537
Sr 1 2, 195. 452 Sz 1 1,174.636
Nxs 8 1,130. 154 Nx$ 16 7,671.757
TS 16 5,954.792%*% || TxS$S 12 10, 289. 875
NxTx$§ 32 1,120.378 NxTx$ 48 2,072. 999
Error(c) 120 710. 200 Error(C) 160 4,562. 050
“Total 224 Total 299 y
LSD at 5% between (1969) (1970)
Fertilizer 13.3 24.1
Seeding date 12.3 20.4
Seeding rate 11.7 36.7
Seeding date within same fertilizer level 21.2 45.7
Seeding rate within same fertilizer level 19.3 82.2
.Seeding rate within same seeding date 24.9 73.5
Seeding rate within same fert. level and seeding date 43.1 164.3
App. §. Mean squares estimated on number of grains per spike.
1969 1970
Sy NumI})):: (;;iireains 1,000 giain wt. Num}l))eerr Osfpii?ins 1, Ogé)t.giain
DF - DF
MS MS MS MS
Replication 2 18.63 0.70 2 54.57 13. 65**
Fertilizer level (N) 2 45. 24* 1.07 4 838, 42%* 1.55
N { 1 80. 26 1 3, 246. 72%*
No 1 10.24 1 14.35
Nc 1 91.21
Ng 1 1.39
Error (a) 4 4.55 0.89 8 83.30 0.45
Seeding date' (T) 4 428. 21** 7. 88%* 3 938. 09** 46. 00%*
TL 1 1, 320. 47%* 1.55 1 253. 03* 19. 96%*
Te jl 82. 62%* 18.56%* {1 2, 500. 56™* 17. 64
Te 11 262. 66™* 8. 25%* 1 60.75 0.37
Tr 1 47. 09** 3.17
NxT 8 12.01* 0.35 12 84. 64* 1.60
Error (b) 24 3.95 0.87 30 41.08 1.02
Seeding rate (S) 4 T7. 95%* 1.44 4 408. 28%* 12. 62%*
St 1 301. 55** 1 1, 442. 40* 42, 97F*
Sq 1 7.21 }1 179. 18%* 0.42
Sc 1 1.60 \1 1.44 9. 14%*
Sg 1 1.44 1 10. 09 2.21
NxS 8 2.79 0.52 16 294. 1 0.77
T8 16 | 6. 80** 0.72 12 96. 24** 2.63%*
NXTXS 32 2.22 0.64 48 33.68 1.17
Error (¢) 120 3.04 0.81 160 23.84 0.92
Total 224 299 '
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LSD at 5% between

Fert. 0.97 0.43 3.8 0.28
S. date. 0.87 0.41 2.14 0.34
S. rate. 0.73 0.38 2.66 0.35
S. date within same fert. 1.50 0.70 4.78 0.75
S. rate within same fert. 1.26 0.65 5.94 0.78
S. rate within same s. date. 1.63 0.84 5.31 0.69
S. rate within same fert. and s. date. 2.82 1.46 11.88 1.55
App.7. Mean squares estimated for yield.
1969 1970
SV
DF | MS DF | MS
Replication 2 2,347.071 2 17, 332. 029%*
Fertilizer level (N) 64, 122. 884** 4 281, 986. 381**
Nr { 1 128, 189. 628** Jl 768, 545. 870**
Np 1 56. 140 1 357, 778. T16**
Ne 11 101.796
Ng 1 21, 519. 142%
Error (a) 4 604. 057 8 1,944.787
Seeding date (T) 4 94, 033. 082** 3 94, 962. 188**
TL 1 29, 736. 288%* 1 9, 667. 115%
Teq Il 323, 862. 265%* {1 73, 005. 660%*
Te 11 16, 308. 180** 1 " 12,289. 413+
Tr 1 6, 225. 594**
NxT 8 1,931.641%* 12 22,085. 936%*-
Error (b) 24 472. 917 30 1,560. 098
Seeding rate (S) 4 6, 180. 415%* 4 43, 296. 814%*:
St 1 18, 252. 789%¥ 1 126, 956. 906**
Se [1 5, 851. 763** [1 44, 446. 176%%
Se 1 82.814 11 1,646. 196**
Sr 11 534. 204 1 137.997
NxS 8 1,593. 362 16 4,171. 095**
TS 16 2,419. 015* 12 10, 531. 571%*
NxTxS 32 1,061. 970 48 1,668.897
Error (C) 120 771. 841 160 1, 644. 030
Total 224 299
LSD at 5% between (1969) (1970)
Fert. 11.14 18.57
S. date.. 9.46 13.17
S. rate. 11.60 22.06
S. date within same fert. 16. 39 29.49
S. rate within same fert. 20.09 49.33
S. rate within same s. date. 25.93 44.12
S. rate within same fert. and s. date 44.91 98. 66.
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App. 8. Mean squares estimated for yield in varietal test (1969).

S.V DF MS F

Replication 2 6,755.13 3.14
Seeding date (8) 2 79, 957, 04 49.11%*
Error (a) 4 1,627.87
Variety (V) 7 7,469. 11 3. 86**
SxV 14 3, 240. 45 1.67
Error (b) 42 1,936.30

LSD at 5% level between

Seeding date. 32.2

Variety. 41.9

Seeding date within same variety. 74.7

Variety within same seeding date. 72.6
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