ks 1dErE A, A3 A45.2001)
Korean Journal of Agricultural and Forest Meteorology, Vol. 3, No. 4, (2001), pp. 177~184

B EESTRAERE SikEE0] NS 2% HiEE

el - gfm - o7 [N - YN - O[XHAT - AT - A MY2
FEEHAEA, e st
2o01d 94 13 4=h

Optimum N Fertilization at Panicle Initiation Stage on
Ridge Direct Seeding on Dry Paddy of Rice as an
Irrigation Water-Saving Cultural System
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ABSTRACT

This study was conducted to identify the optimum nitrogen (N) fertilization at panicle initiation stage
on ridge direct seeding on dry paddy of rice. During 1999~2000, a series of experiments was carried
out at field (Chonbuk series) of the National Honam Agricultural Experiment Station, RDA using
Dongjinbyeo. Plants were taller, and leaf area index and top dry weight increased with more N fertil-
ization at panicle initiation stage. Photosynthetic rate of heading stage was higher at higher amounts
of N fertilization at panicle initiation stage, especially in 6 kg/10a compared with 10 kg/10a seeding
rate. Lodging index and its related traits did not significantly differ under different rates of N fertili-
zation at panicle initiation stage. N uptake of the rice plant increased as more N fertilization at pani-
cle initiation stage. N use efficiency was highest under the standard topdressing rate at 6 kg/10a
seeding rate. Panicle number per m? increased with more topdressed N, but ripened grain rate and
1,000-grain weight of brown rice did not differ with an increase in topdressed N. Milled rice yield was
6% higher in the 6 kg/10a seeding rate and 13% higher in the 10 kg/10a seeding rate at 50% more
topdressed N compared with 4.8 kg/10a N fertilization at panicle initiation stage of 6 kg/10a seeding
rate.

Key words : rice, water-saving culture, N fertilization at panicle initiation stage, dry paddy direct seeding
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Table 1. Precipitation for duration from seeding to complete
drainage in ridge direct seeding of rice, 1999 and 2000

Year Precipitation lf;:;g i:rnfodg;
mm

1999 679.5(765.1) 46 18

2000 951.5(781.9) 51 20

Mean 815.5(773.5) 485 19

() : Averages of 5-year precipitation.



Choi et al.: Optimum N Fertilization at Panicle Initiation Stage on Ridge Direct Seeding on... 179

Table 2. Irrigation times and amounts of furrow irrigation

water by 5-day intervals in ridge direct seeding of rice

Irrigation Amount of Total

Irrigation method . irrigation  amount of
times . o
per time rngation
time m?/ha m’/ha
Furrow irrigation by 55 345 1.897.5

5-day intervals

B = AEdE 247 H 5.580)%0eH, S
RERe 1,897.5 mP/hao ] QTHE 2).

2.9 =

AGFZ AN A] 3Rg7)7) 0)|E5E 257 B |
2ol FokhfYSE ZojRlet] & AlFedME
A AR ghe] 3527190 49 2390 IF3tA Al
A3t A7 gFollN SR ALY 24Y0)%
gEEztl= 2ol7k Gt

A ApiA] mE A YRS 90~ 150=
a2 el 5 1992, 33 1995), 60kgha
g RUIME FA dRFE FH3IHT,
100 kg/ha IEMe 1770’2 FHA Y24 B}
gton, AESS 60kgha FEANME 61%, 100
kg/ha TEEM= 53%2 60 kg/ha 350] 100 kg/ha
T FATHE 3).

IzE
F8 A7 Ha FHIAEe w273 W)

Table 3. Number of seedling stands and percentage of seed-
ling establishment under different N fertilization rates condi-
tion at panicle formation stage

Seeding Days from Seedling  Seedling estab-
seeding to .
rate stand lishment
emergence
kg/ha no./m’ %
60 24 121 £ 10.9 61
100 24 177+£139 53

E 29 Ak 4] A EFoe FAx o] e
2 g 731, BE)E 100 kg/ha FF0) 60 kg/
ha R} it}

T 247 22 Ao g Fals 100 kg/
ha 5}0] 60 kg/ha EHTH F-23} glo] Fa A
FHFEE A FHlgo] Bers oM Zok&E
4).

4.4 =

FQ ASAPE Ao HetE BW 8 seb gt
FFEAA7IQ A 48] AR oA T 9] AJo]
© gloy Ad H] ATl E H] AlEo] BE
TF BTt Ben, e Aa gHlEe| e
2 211 BEE7)e 100 kg/ha 380] 59
60 kg/ha ISR T} Wolth,

TS A o] BEE AP0l Eo1E] #
AHIES %o, EEtdle £5% 60kgha
0] 100 kgrha FERT T}

Table 4. Differences in plant height and culm length under different N fertilization rates condition at panicle formation stage

Seeding N fertilization rate at Plant height Culm
rate panicle formation stage  Maximum tillering stage ~ Panicle formation stage ~ Meiosis stage ~ length
kg/ha kg/ha cm
24 39 68 97 76
48% 40 68 99 76
60 72 39 67 101 77
96 40 68 101 77
Mean 40 68 100 77263
24 41 71 98 79
48 41 71 100 79
100 72 41 70 102 81
96 42 70 102 82
Mean 41 71 101 8035

*Standard N fertilizer application rate.
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Table 5. Differences in tiller number and percentage of effective tillers under different N fertilization rates condition at pani-

cle formation stage

Seeding N fertilization rate at Tiller number Numberof  Effective

rate panicle formation stage  Maximum tillering stage  Panicle formation stage panicle tillers
kg/ha kg/ha no./m> %
24 455 361 300 66
48* 456 359 311 68
60 72 464 375 364 78
96 456 377 373 82
Mean 458 368 337 74
24 599 472 373 62
48 614 515 418 68
100 72 611 479 408 67
96 613 506 436 71
Mean 609 493 409 67

*Standard N fertilizer application rate.

Table 6. Changes in leaf area index and top dry weight of rice plants under different N fertilization rates condition at panicle

formation stage

Seeding N fertilizat‘ion Leaf area index Top dry weight
rate rate at panicle Maximum Panicle Heading Maximum Panicle Heading
formation stage tillering stage formation stage  stage tillering stage formation stage stage
kg/ha kg/ha g/m?
24 1.1 22 3.404 94 330 746 + 138
48" 1.1 23 3.50.5 98 330 791 + 162
60 72 1.0 23 3.70.7 99 347 819 £ 137
96 1.1 23 3.70.6 104 335 837 + 140
Mean 1.1 23 3.6 99 336 798
24 1.3 33 4.60.5 107 450 1,018 £ 67
48 1.3 33 4.80.3 117 476 1,057 £ 44
100 72 1.3 31 5.004 119 459 1,123+ 114
96 1.2 32 5.00.6 108 439 1,133+ 101
Mean 1.3 32 49 113 456 1,083

*Standard N fertilizer application rate.

5. S X[AE HES

F2 AN Aa ool e GuFRGe)
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o]FRl E5719] FHARGE i FHlEo] e
2 ot 9 dFHele A SulEkl] Al
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B} 34tk

g g A4 pujE] mE A JEFE §
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6. &7 s ¥ 73S
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MNe Aad FHIF 50% FAIRE 712 kghaZbAlE Ad
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ANC™, 100 kgha FFoM= dah FHlgo] Bs
5 Eodt} =3 S5 Fhelle #3742 60 kg/ha
Zo] 100kgha FHFRT} = ol WS
m*g A5 B F7F 8] Wil AT 24 F
I Aol Al fale] daghage] vot B 5
go] yigld Aoz AzigEd. 7|gHEEs A X
Z FH1EH48 keha)ll ) 7P BXT 100% ZA1E
96 kg/ha AlHIA 7P @otod, SEw Fhe
100 kg/ha 0] 60 kg/ha FERTE EITHE 7).

Table 7. Differences in photosynthetic rate and stomatal
conductance at heading stage under different N fertilization
rates condition at panicle formation stage

Seeding N fe;t:l;iti?lz rate Photosynthetic ~ Stomatal
rae o o ation s tage rate conductance

kg/ha kg/ha umolCO,/m*s  umol/m?/s
24 19.60 £ .60 1.5x0.11
48" 198+ 1.19 1.8 £0.60
60 72 22.1+0.25 1.4 +0.05
96 22.1+3.17 1.3+£0.14

Mean 209 1.5
24 19.6 £0.67 1.9+0.11
48 19.8 £ 0.60 2.2+ 0.60
100 72 20.6 £1.77 1.5+0.23
96 212+0.70 1.5+0.08

Mean 203 1.8

*Standard N fertilizer application rate.

gutr oz H= Ak Ao B85 JY
B FolAH, & FB AEY 29 Z7oled
2 AlEe] BSE A 58 Fokival Ba
(Otoo 1989) HAEH £ A ZAHE vls=33itt.

i of

7. EEUHEE =8

E4F 2090 AR =EAEEE 9 SEAEE
¥ g 2t} =B By B8 97] AsiA
= 719 dzo FHTH BHE 58 FAs|ook
SRt (Chang 1964), & AlgolA P + 782 &
& o] BETE ZAojRle AU T
AAFL HBG o, REASE 24 FHlFEe] B
258 oM Eghw SEARIClE 100 kg/ha THE0)
60 kg/ha IFERTE 7 Fghovt BE AZelA 200
old} o] FHEELS dojuA] Qgitt. B o]
YoluA] bt TR 8218 B AJlgo] Hik#kiz Al
"o Uut G ANy Boh 7ol gal 717t
735 4% dd= At

=B HIR(1983)ye EEAEe} = A dle
u$- Fot EHX|GTL 200 ool TR0l o
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Table 8. Lodging and its related characters at 20 days after heading under different N fertilization rates condition at panicle

formation stage

Seeding 2&;1222?6012 IS;:E; Height of Fr(.esh Bending- Breakipg weight Lpdging Fie!d
rate formation sta lenath center gravity ~ weight moment  of 4th internode index lodging
gc eng
kg/ha kg/ha cm cm g/culm g.cm g 0-9
24 96.3 434 12.2 1,164 828 141 0
48% 96.0 43.0 12.3 1,170 804 146 0
60 72 96.5 437 12.2 1,170 773 151 0
96 974 43.6 12.6 1,217 805 151 0
Mean 96.6 434 12.3 1,180 803 147 0
24 96.3 434 12.3 1,185 835 142 0
48 97.3 44.0 12.8 1,242 848 146 0
100 72 98.3 444 13.0 1,278 857 149 0
96 100.7 46.2 134 1,348 851 158 0
Mean 98.2 445 12.9 1,263 848 149 0

*Standard N fertilizer application rate.
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4 e8] Al8)1ER48 kg/ha) BT 50% SA90A 20.1%
2 7P% #3100 kg/ha FEolxs Hi Fulgo]
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Table 9. Differences in internode, leaf blade and leaf sheath under different N fertilization rates condition at panicle forma-

tion stage
Seeding N fertilization rate at Internode Leaf blade Leaf sheath
rate panicle formation stage Istnode  2nd node istnode  2nd node Istnode  2nd node
kg/ha kg/ha cm

60 24 34.5 18.4 31.1 377 28.8 24.4

48* 35.0 19.3 32.8 39.5 28.3 24.4

72 36.3 19.2 344 38.6 29.0 244

96 36.7 18.8 35.1 38.8 29.5 24.6

Mean 35.6 18.9 334 38.7 28.9 24.5

24 34.0 18.2 30.9 37.8 28.3 24.0

48 358 18.8 34.1 38.0 28.9 244

100 72 359 19.3 33.8 38.8 29.1 24.0

96 36.6 20.5 36.9 39.3 28.5 24.8

Mean 356 19.2 339 385 28.7 243

*Standard N fertilizer application rate.

Table 10. Percentage of nitrogen uptake and fertilizer N use efficiency under different N fertilization rates condition at pani-

cle formation stage

Seeding N 'fenilizatior.l rate at : Amount of fertil.izer N uptake Nitrogen uptake Fertiliz.er N
rate panicle formation stage Rice straw Grain Total use efficiency
kg/ha kg/ha kg/ha Jo AYkg/Nkg
24 8 16 24 17.6 8.5
48* 10 21 31 194 9.0
60 72 10 27 37 20.1 9.3
96 12 28 40 19.2 7.6
Mean 10 23 33 19.1 8.6
24 8 22 30 22.1 8.1
48 9 26 35 219 8.1
100 72 10 32 42 22.8 9.1
96 12 37 49 23.6 7.5
Mean 10 29 36 22,6 8.2

*Standard N fertilizer application rate.
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Table 11. Yield and yield components under different N fertilization rates condition at panicle formation stage
Seeding N feml1zat.1on Heading Panicle Spikelets Spikelets Ripened 1,000 grain Yieldof  Yield
rate at panicle . . wt. of . . .
rate £ . date per per panicle per grains . milledrice index
ormation stage brown rice
kg/ha kg/ha no. no. x1,000 % g MT/ha
60 24 Aug.19 300 75 225 92 246 4.65 95
48(Standard) Aug.19 311 76 23.6 91 24.5 491 100
72 Aug.19 364 74 26.9 91 242 520 106
96 Aug.19 373 74 27.6 91 239 5.06 103
Mean Aug.19 337 75 252 91 243 4.96 -
100 24 Aug.19 373 78 29.1 93 243 4.90 100
48 Aug.19 401 77 30.9 92 243 5.28 108
72 Aug.19 412 78 321 92 242 5.56 113
96 Aug.19 426 76 324 90 24.0 5.43 111
Mean Aug.19 403 77 31.1 92 242 5.29 -
LSD(5%)
Seeding rate(A) - - - 1.5 - - 0.27 -
N fertilization rate(B) - - - 2.0 - - 0.28 -
AxB - - - 2.8 - - 0.41 -

Br} =}9GE 10).
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Fig. 1. Relationship between N fertilization rates at panicle
formation stage and yield of milled rice.

mebA ] FEARA A P 5o Wil
7} BES ] gikiiss & A99E 60 kg/ha 5T
100 kg/ha o5 25 Hh FHIERE 50% FAISH 72
kg/has AHISR= Zlo] A3 Aoz Aztdct

Iv. § 2

£ A7 W FHAER ) Al guke Ak
FHlES T8t BEHS 6kg/10a7t 10kg/10a
o2 3jar, Fi 58] AHIFE 10aT 4.8 kg(EET),
24kg, 72kg L 9.6kegE A0 Xl @ F
g aokshd theat 2t

7t Ad gH|Eo] BESE GUARGe} AR
AEFE Y Frlslke Zako|qiTt.



184 Korean Journal of Agricultural and Forest Meteorology, Vol. 3, No. 4

U &4 BT Ao Fugo] BHESE 5
grom, HEezIol= 6 kg/10a IEol A E=UT)

o} A4e] F5H%e A4 Hjgo] BERE gt
on, A o882 6kg/10a HSME AL ®F
FH(4.8 kg/102) BT} 50% SAINA 7HE =k
10 kg/10a FEof A= & 2jol7} Itk

2t O] BAY e da pHjEo] 92 B
AL, SEHIE An| JEFL visElo, & ke
EF(6kg/10a FEA] 81 4.8kg/10a AlE) Hot
50% SA1(7.2 kg/aytollA 6kg/10a IEoNE 6%,
10kg/10a IFANA= 13% S5HAC

ASEH

ERRE, EIRIE, 1983 HAERNSICHBIT AR LI
B9 BHZC, B2 HiERICH 1T A E O L )
PIESHME E DBUR, A7EA, 52(1), 7-14.

HLAY, 91, A, A8eE, 49, 2000: W FEA
DA Aol Guke wEe e ofareiels),
2(4), 143-147.

253, 354, vy, dde], ol 1992 ERAY

v AR 958 79, FAEEFTEH), 34Q),
39-48.

FENEA, 19952 & AL ARS8 95 5 oz
H ZjexE JF, 5854, 90p..

TEZXEA. 1995b: BFIBHA FEENE, BRIERE,

603p..
FTH7IEATA, 1988 ERSSREAIY UV ATA,
450p..

A, FAl, 283, 1974 T8 HEY] AELET
B 2AVAT, SAIHEH], B, 7o), 3303), 63-
67.

FEE, 1999: ¥ AuI7E7} Latex TJE-Q4 AJgo] An]
Lo viXe G, LA e =8, 67p.

&3], AN, =8, HYE, o184, G7IE, 1991: =
EY S0 % & A% AFAT, SR HEH
), 33(3), 63-67.

Rahman, M. S. and S. Yoshida, 1985: Effect of water stress
on grain filling in rice, Soil Sci. Plant Nutr., 31(4), 497-
S11.

Chang, T. T., 1964: Varietal differences in lodging resis-
tance, Int. Rice Comm. Newsl, 13(4), 1-11.

Ryu, Y. H,, S. H. Lee, S. D. Kim and M. Kokubun, 1996:
Effects of soil moisture content on leaf water potential
and photosynthesis in soybean plants, Korean J. Crop
Sci., 41(2), 168-172.



