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ABSTRACT

This study was conducted to identify the optimum proper nitrogen (N) application rate for tillering in
ridge direct seeding on dry paddy of rice culture. During 1998, a series of experiments was carried out
at paddy field (Chonbuk series) of the National Honam Agricultural Experiment Station, RDA using
Dongjinbyeo. Leaf area index and top dry weight increased with higher N levels, especially in the
100 kg/ha seeding rate compared with the 60 kg/ha seeding rate. N use efficiency increased at
increased by 50~75% of the N topdressing rate at tillering. Heading date, ripened grain rate, and
1,000-grain weight of brown rice did not vary among the rate of topdressing for tillering and seeding
rates. The highest grain number per unit area was at the level of increased by 75% in N topdressing
at tillering stage. Milled rice yield increased 5% at the 60 kg/ha seeding rate and increased 16~17% at
the 100 kg/ha seeding rate at increased by 50~75% of topdressing N compared with 48 kg/ha top-

dressed N of 60 kg/ha seeding rate.
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Aska Aot}

EY FEXEe v A4Sl A d%FE vX
<=t EY FEEEEo] YolxE fHHo| A 7+
28}l (Hsiao9} Acebedo 1974, Park 1995, Ryu &
1996) BZ QA= FokAH, = @A3] Foldl
thKim 5 1990, Park 1995). %3+ 32| 4P|
o2 AluIFA4e] o]g-go] gEfA=d], 850 mmE &
7151538 7A9ole A4 60 kgha 28X} 120 kg/ha
AJBolA & ko] o E94a, 9 ) kg9
ZJolE RYGTHAragon 5 1982). ¥ AZA A=
IR R 21F8lar 3%37] olFol| Brdl) wiEel V)
H) AM8E P5gmzlA] 7)zte] o] 7HIE AlE3H
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AT NOy- N2 Hdpy &3] 419 dx &8
o] 23%0) EIHSHIL©] 1996) LA AL3IHL
e A4S 14.7%7T FASEIRATHE 5 1996).

F 51997 ¥ FHAGE| T dAjuibgoz 3
H7I1RE FAGF717HA] 5Qold A FAAl 5Y
A2 TFWNEIE WS 58% At 4
Aohal Birsa, olm HA #EE 100 kg/haol
RHA & 2000).

by W FHAGH A uA) o] BT
7% ASAulzE BAFRNY, oo dge Edu)
AHEES E3AL A1S SaEt T

IL X2 o Y

£ ARe ¥ FPAER T AeAulel] g Aa
Gu] AHEE Yol y] $i8le] FHE FAISKT
ARSOERFEYER] SF5HGAZE ¥ AF
A1 19989 FF ATt

Z A= Prochloraz EC 2,0008]<40l] 24413 2R
AEF F AHsiar S0, 49 300 EHE K
2} 622 FYARIAZ ZF7F 25cme} 3cm Aol
SR ed] T2 150cm 7HECE F 30cm, &
o] 20cmZ AXEUt EWEE 5Y oY 9 F
2521 5d HEo R ngW) A =58 Ws
9] FL 7] Y3l vidz HEsi.

Eake ¥ 9EER1 60 kghatob FEF A
AZHH F 2000) FFol 7MY =W FF AR
o 67%7F B2 100 kg/has FE3 2575S T
Ar PAuZRe FF<Q 48 kg/hat Bl 25%8 100%
7R A3 60, 72, 84, 96kg/ha 5 4TTOE A
Hlgte] A& 55 viaslgcth. 1 ¢ FAae] e}
FHIE XEFS AlE3Igon, il Zelx 5%
o2 AMIEIALE. AlgPHAE SRS FTESA
A BQuFS AlFEshs BEA wEes 4
A&kt

A= 353% 399 Butachlor EC 2,500 mY/

haf EF Ad the, ¥ &o} A7l Paraquat
EC 3,000 m/ha¥ 3315000, ¥ 3870l s}
Azimsulfuron + cyhalofop-butyl + molinate GR 30 kg/
hag A¥E3T)

AE 2 Aedee adEdAIE el X
A7V % #=3R)(CR 10X, Campbell Co. USA)
£ 0|83l AR

FHE ZALE Y8l wEY & ZHo)Z 50 cm¥
AEE AFsIA As GUE SH7IAAM-HE FAL
39, 1 A|FEE 90°Cel 3027 XE)d & 70°C]
4807 A3 AR HEFS AR =EHE
AL &% 200 2ARBIEE 2EF TR-2S%
BT 47| RBREERNE o83k A4d7t
S Egslgon, EBAEE &% 30Yd FEE-S
002 3l SAEES 97 sl FALEATE ESFE
NH,/-NE EYSIEREH &7, 1988)00 oz} 24
st

71el Fele IFEFAET TEAME T3l
H, K g FERAL 52 TEITH SAREAT
ZAIECGERA, 1995b)l ko)

m. 2= % 0§

3.1 MHi7(ZES 42 2OHETE

AR ZAE 397158 g8 Alshket A5
AE S5t 387 15E] SRIGTIHA] 59 oV A
& 57394 59 74 nEgWNE AR 29, AIF
71t F WRTFE 6slo| o, 13N 345
mmz FWREE 207.0 mm©|JATHTable 1).

3.8 2

HFF oY dFe 17901 M3 YESF=
60 kg/ha 3ol 1337 1910103, 100 kg/ha 3
Zode 21370 IR FEPo] BEFE Bgkont,
PEE-L 60kgha IFN] 67%, 100 kg/ha TEol]
M 64%2 BEFo| ASSTE F3iTE AnbFoR

Table 1. Trrigation times and amount of irrigation water of furrow irrigation by 5-day intervals in ridge direct seeding rice

Irrigation method Irrigation time

Total amount of
irrigation water

Amount of irrigation
water per time

time

Furrow irrigation by 5-day intervals 6

mm mm
34.5 207.0
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Table 2. Number of seedling stand, percentage of seedling establishment, and NH,*-N content in soil under different N fertili-
zation rate in topdressed in tillering stage in ridge direct seeding rice

; - : T
Seeding rate DatyoS :Irl(q):rlg:fcdel " Sesetzgllllc?g estig‘fiiﬁnmgent conlt\gllsij\;oil*
kg/ha no./m? % mg/kg
60 17 133 £ 58 67 44.8 + 8.7
100 17 213 £ 538 64 429 + 6.7

*11-day after topdressing at tillering stage.

7] A A Aule] AR aEHS 60 kg/ha
o7 ol I JEFE 90~ 150A/m*E B T
1992, &2, 19952) Hd=dl, £ Alge] 60kg/ha
FFoMe A YES7F FEEUT 100 kgha TE
Axe 2 JuF oot

Bou] A% 1190 2R BEgE gRYolE)
AL3ES B 7 5 05 2T dh £y
Aulgo] WESE E%on, FElE 60 kg/ha
TFollA EUTHTable 2). ol EWF NH/N HIE
2 Ao BSE F0E HaShoji T 19719
LIPS 1=

33, QU X YT HES

FR ASAZE FHHAee AN deT |
Sh= Table 3% 20} A§o] AAEHA FGHdAS
= ZoR=, B 60 kg/haoll A E571¢] FHF

A= A ] AR=o] BETE oY =olA
o & ApolE g™, 72kg/ha ol AlMlddiM=
ATt A AESE BEn) AplEe] BESE
Z7FRIF=Yl 60 kgha FEolM e 5719 EF &
GH] Al 48 kg/hao] 662 g/m*1E] B 75%
SA18E 84kg/ha ABIGIA 5% Z713E 698 g/m*el$]
o}, o]3F A3k 100 kg/ha AEAXME 8|23 A3
o]9lem, wEe 7l 100 kgha BHEo] 60 kg/ha
iRt GUARIGFTL Eal AFR A8F0) F)E
Q). Rahman¥} Yoshida(1985)= 4 2EF 27}
R e A AMF] HE7E Gl A+9x9
A7 Z7E00a R usides B AlddMs 1)
53 735k 3Tt

34 TEAUHFE X T
EES B7} S50] AYSEA 2P o] FA

Table 3. Changes in leaf area index and top dry weight of rice plants under different N fertilization rates in topdressing at

tillering stage

. Leaf area index Top dry weight
Seeding N fe;;gﬁnon Maximum Spikelet . Maximum Spikelet .
rate P tillering differentiation Heading tillering differentiation Heading
tillering stage stage stage
stage stage stage stage
kg/ha kg/ha — g/m?
48 (St) 1.7 2.7 35a 119 412 662 a
60 1.8 33 3.7a 118 498 675a
60 72 1.9 3.7 4.0ab 129 521 690 a
84 22 37 4.0 ab 129 529 698 ab
96 23 38 4.0 ab 132 544 697 ab
Mean 2.0 34 3.8 125 501 684
48 2.4 35 4.3 bc 159 527 739¢
60 2.6 4.1 46¢cd 168 586 787d
100 72 2.6 44 46cd 171 610 7854d
84 2.7 44 4.6¢cd 173 618 792d
96 29 45 47cd 175 742 815d
Mean 2.6 42 4.6 169 617 784

'Duncan's multiple range test =p<0.05
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Table 4. Lodging and its related characters at 20 days after heading of rice plant under different N fertilization rates in top-

dressing at tillering stage

. N fertilization Culm+ Height of . Breaking . .
Seeding rate at panicl center Frgsg Bending weight of 4th Lf)(}jgmg ] lidle!d
rate tillering stage length gravity welght moment internode index odging

kg/ha kg/ha cm cm g/culm g-cm g 0-9
48 (Standard) 103.1 49.8 12,5 1,289 803 161 0

60 104.0 50.2 13.0 1,352 801 169 0

60 72 104.7 50.7 14.8 1,550 790 196 0
84 105.3 50.6 147 1,548 792 195 0

96 105.5 50.8 14.0 1,477 761 194 0

Mean 104.5 50.4 13.8 1,443 789 183 0

48 104.7 49.1 14.0 1,466 797 184 0

60 105.2 49.5 13.8 1,452 780 186 0

100 72 105.3 493 143 1,506 775 194 0
84 105.7 50.2 14.0 1,480 750 197 0

96 107.2 517 13.9 1,490 732 204 0

Mean 105.6 50.0 14.0 1,479 767 193 0

AR e} T} FobA| L, AAFe] FThEHA
HHFE s, Helo] Zert HEo] TEo
i3k Aagdo] el doldth@EBel S 1983).

E5F 208 A EEEEEE g =8 7
4 g8 AElgo] BeE 1T 450) oA
FA7E Fotwu EBAGFYE 230tk HE% el
100 kg/ha o] 60kgha FERT} Egtor) =&
Heloll A =E-& oz} gttH(Table 4).

ol & Aol ¥ FHAEAT AujelA 59
2 1731 EkIEE o= IFSvEe) 1
#1997y} Bt @3 3] AppbiEG 29ka
FAWL 7] wiEe g Azt

5. ANd|EAo| E5F, 0|88 Y AlHISE

Aol A1 B | Ao ARlELle] S5,
Ax o}g-g ¢ ABESS ZAR FAIl= Table 59
2o} Ak FE 35 2 AR5 359
o] AgEEAr) Jvis RE 5 19787} e,
A Bodu) AuE Aujdie] B4 yiduct
Rzl Botor, A Mo T Ak BAH]) At
o= 60kg/ha HFHFNA= N 72kg/ha A]§-olA,
100 kg/ha IEZo|ME N 84 kgha AlEolX 73
woton], sl 100 kg/haollA] B3tth o)#gH
IR Ax o)R-LIANE HIZSIFH O HiF AA o]
f£g0] 25% HZ F(1999yF H g 30.8% HT}H

Table 5. Percentage of nitrogen uptake and fertilizer N use efficiency under different N fertilization rates of topdressing at

tillering stage of rice plant

Seeding N fertilization rate Amount of fertilizer N uptake Nitrogen Fertilizer N
rate at tillering stage Rice straw Grain Total uptake use efficiency
kg/ha kgha e kg/ha ----- % A Ykg/Nkg

48 (Standard) 13 23 36 22.5 71 +22

60 19 30 49 28.5 76 13

60 72 27 27 54 29.3 73+ 1.6

84 21 25 46 235 7.0 £ 04

96 15 28 43 20.7 52+ 09

Mean 19 26 46 24.9 68 + 1.3

48 16 18 34 213 88 + 21

60 16 20 36 20.9 88 + 1.3

100 72 19 33 52 28.3 83+t 08

84 27 36 63 32.1 8.0 * 06

96 22 29 51 24.5 73103

Mean 20 27 47 254 8212
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= w9t

o](1996y= W A7t F AATHHFE haT
Ae<ol g3l 29kg, FFE 18.2kge] FEHTL
e, B AL s 2tFos amgiw sk
GkaRis Aoz 7MIgF Ao A BE FO
2 &40 e Aoz AEn,

S Ax AHESS 2 60 kg/ha IEFME
A2 60 kg/ha Al-8olA], 100 kg/ha rqi%ﬂ/ﬂh x|
2 48kgha?t 60kgha AR & FAE B
Ak FGu] AEF] HEFE F 73&0]91@ =
3 9k 7hE 100 kg/ha »}—301 60 kg/ha TER.
t} A4 AlEgo] =30t

HZAMRE FA] AR AHEg] W f
1979), Yvt AGH IRl AHIEES 11.8AYkg/
NkgO & HIF 1999) H=t], £ AJHe Wie
Figo] WY AuiET} HA3] HL EkEIEE ARIA
Fo] ¥kel Aoz AzhEt.

B o

;

36 +YTHRL W £Y

£47) 2 $¥rgese] Ao Table 67 2t
71 82 1692 HEH 2 AW Bkﬂo]] i}°l7}
Qgon, FHTARAE HY mY Y= T vl
FH7 e Aa %El 84 kg/ha A
BollA 7P BgtT IELTIoNE 100 ke/ha FHEIA
Bukon, SEulgy Av) PFe AFE PL
1oqu) AlulEze] ¥ xjolr} Gigich webd & 5

@ T gk 2

53 o °
o
5.1 8 Q
—~ 49 F 5 o o
= ©  100kg/ha®Y = -0D0OTX? + 00223k + 412
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Fig. 1. Relationship between N fertilization rates in top-
dressing at tillering stage and milled rice yield of ridge
direct seeding of rice under water-saving irrigation condi-
tion.

& EF(60 kg/ha FFA] Fa B8] 48 kg/ha Al
Bt} 60 kg/ha X 50%SF 75% SAOIA 5%

ZEHAI, 100kgha oM dAh BEd] 84
kgha AlEAA 17% 255900, B e
100 kg/ha TS0l Eodr). wahA Hfi FeA=HA
Bk A4 Ah Bdu] ABIERS 5 (48 kg/ha)
BT} 50~75% A3 72~84 kg/hao] AP A=
WA UckFig. 1).

Iv. 2

E ATe W EOEHER ki A% da
gl AMIFE Lopu A BEEENALERIA

M

Table 6. Yield and yield components under different N fertilization rates in topdressing at tillering stage of ridge direct seed-

ing of rice
Seeding N fertilization Heading  Panicle Spikelet Spikelet ijeped I’OQO Yl?ld of Yield
rate at 2 2 grain grain milled .
rate _— date per m . per m . - . index
tillering stage panicle ratio weight rice
kg/ha kg/ha no. no. > 1,000 % MT/ha
48 (St.) Aug.16 287 78 224 97.7 247 431a 100
60 Aug.16 297 80 238 98.0 24.9 4.47a 104
60 72 Aug.16 305 79 24.1 979 252 4.51a 105
84 Aug.16 315 79 24.8 96.2 25.0 4.54b 105
96 Aug.16 275 80 22.0 974 24.8 4.26a 99
Mean Aug.16 296 79 234 974 249 442 -
48 Aug.16 337 77 259 98.1 24.6 4.87¢ 113
60 Aug.16 345 76 26.2 98.7 252 497c 115
100 72 Aug.16 347 75 26.0 98.5 25.1 4.99¢ 116
84 Aug.16 353 78 275 97.7 247 5.03¢ 117
96 Aug.16 351 77 27.0 98.0 24.8 4.98c 116
Mean Aug.16 347 77 26.5 98.2 24.9 4.97 -

"Duncan’s multiple range test =p<0.05
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HEHE FABl T3S 60kg/ha? 100 kg/ha
2 3 Fx GV AMIFS haT 48 kgETT),
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FHAR| e} AP BEFTS BGH] Aol B
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kgha BT}k E94T) AElEA o] 888 ®HF Eg4
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oG] AjRiF E SEEe] E4]E 20 P 1E
#o} M’ KEE LY 75% 3284 kg/ha)oll Al
gon, $5ued dv) MYFE s &
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Bt} 50~75% (84 kg/ha)dt HE|olA HFH
60 kg/haoll M 5%, 100 kghaollME 16~17% S
L2 el=

ufebA B FUAEA T Aol g AA F
AulE BF ] 50~75% FAISH 72~ 84 kg/hao)
A3t Ao k)
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