BEEWEGE F218 & 2 H1976)
J. Korean Soc: Crop Sci. Vol. 21, No. 2: 269-276

KFEO BSE FERBITIEROl BEREME A
FEROEN Dixl= &

Z&= % BB, S.K. De Datta

(Rt 2

IRRI

The Effects of Nitrogen Application Methods on the Nitrogen
]Efﬁciency and Weed Population under the Lowland Rice

Lee, M. H.

Crop Experiment Station, Suweon, Korea

S.K. De Datta
IRRI, Los Banos, Philippines

ABSTRACT

This experiment was conducted to find out how to
increase efficiency of fertilizer nitrogen and how to
change the weed population with different methods
of nitrogen application.

Mudball deep placement, at 10-12cm soil depth,
produced significantly the highest grain yield within
the application methods with same amount of nitro-
gen (60kg N/ha). It produced also same grain yield
with conventional application methods, timely split
application method, with 90kg N/ha. Basal applicat-
ion of nitrogen increased weed population and it
showed higher dry weight of weed than top dressing

methods at early growth stage of rice.

2

i

ERE AEY TSN A T4 FEgedx
FAAAS. 2=z ABe 2EFHME BAA
B FaE BKE k. e viFes g5
o Qe 1M ERLVorE KE7 £F

< sz

FearA Xt 2=
= "s‘z"‘_ g 47 -rlﬁﬂ/‘i" g g9 =EEE
TH  #lokg "4’ K B FA44¢ 958 L8
o BRI BFe HAMe s 4 AERS F249)
2 9eh. =8} De Datta (1974) & o & o438 &
e 7 & Mfel et g% EREN 2RE S
fEzs WEE $7F A4 ¢ gtz 23 3y o
o] 1973de AR A RodFoz BEzd A4
2ol BE W EFFY ZaE AYY. EEe
FE}E AL 57} EF—-‘E— uASIIIEL v 2
ELAE A, ol N T EHRIEK BF) v
37 915t B B2 5—1.— EREE BRE KR
B, Wi, £=x 940} $9d J& =xs
A A F Hed B HWEES S Ht
De Datta (1969) %< WiERM:d REL OES 4
ol A Bhed ZRERY Sl EIE T2 1
AT Aeg feladA R €% 185 2
THH2 = AT RGHA FA DEmEEe &
AdFd ERE K 1E AN =44 A
#Z&Z7 ddx 39t = De Datta, (1975),Chandra
(1973), Patel(1973), Singh(1973)5 <& A}y +o]
W AZ LB A FBES B S A9 28
ERZ AT Ao st kEol B Iz »

— 269 —



259 FFdd FolA &ER AL o
o #g edd4L FEAMAA EH gH{A =
49 - SvE B BEEe 24849 JFF o
o] hstel P E Sk Yoshida (1974)5¢
grddd ALe9-E A Azes
SAY 4 LHERE 2emFE S5cmP ol BelA s}
4 BueA dolddz mzages Sin Siman
(1967)5¢ 248 4¢ dxstE Yozt 424
Bl E S Zo] #RMvcletn 233 gt De Datta
(1968) & AFAHE ¥ HAERY FFee
68%c1 A"t EEZ ZBRE P& ASdE 28%
grol otdlotm nweigdd. m= De Datta (1974,

e

1975)8 ASWEY ¥ Fid Mudballfife I
Be BWRE BEAN S BEMol R v By
o

@ 6 LEREE AL A9 gEy
A7t g KiEHEE A Azz <A@ Ik
B Aoy A4 B, LHe BEE, B
g FEIS wtebd #aE o Arai(1966)= X
B MEMY FEold 2389 AT BHE 20
A2 FH A ¥ KBS HEe f£Ed =
HA 2 Age AAY AeA "z mzsig
De Datta (1968) %52 JKfSet BRI AL Kkis
9 EEWHA Lot RE EHEMIS HHEERE o
TEHE A9 Fo9 vl S0 EEEs ¥e +
BoA 2us ERET 2o LifdA #Ey &
A ¥% avdz »zsgch. Arai (1966), Kenji
A973) 52 x5 Fzd JfiA 3A dFL =
Rl RESENS REH=z Bads ol & &
Rl A miEe M#s FaANY BEE TRE
& ZaeAdvx Bz gErd JiEs KB
Ax 9% 25z A

o2 AAEWHRES JER A4 ARBe A
A B EREHE oW HKIEHE 1 HERS
A7 = FEESES Fe Red = jEahel =HE 3
FHol ghol oA wWestE ¢ Astd AAE
At Fow E WEES sted FAYdes zd

<+ dFA A ZgAzgddg,
#HE " FE

AR EEHREE 2 19754 %ol Maahas Clay
(pH, 6.4, O.M. 3.6% Total N. 0.19% CEC. 40me/
100g Extr. 94ppm. Extr. K 1.28ppm)ol] Al Al A &4
o HAE olz fiE MHRe] mE IR26% ol

=A fits WHEke] BE Mzs4" IR-28% F
RS fkstg o WEGES 2
fate] dulFe EEES TFTA 90kg/ha FHEE.
£ Wibstne 60kg/had) ALt frde2 M=
ot 1A REutel o] & BEL AT EE
HieoHw = ikl HERRA nlXe JFe
47 §8e] EMBREE, 2.4—D (0.8kg/ha), 2H £
HES AAEs XER A= 9. 2.4—-DBlE

=
AL A

Table 1. Methods of nitrogen application at different
growth stage. IRRI. 1975 dry season.

Methods of split application

e Amount of (g N/ba)

e (hefhel B2 00, 80 0 G e
1 ——— J— J— —_— —_ —_— —
2 60 60 — - - - =
3 " 40 - - - = 2
4 " 20 — 20 - - 20
5 " " — - — 80 —
6 4 — 20 — 20 — 20
7 o 60* — - - - =
8 90 30 - — — 60 —

a) Broadcast and incorporate before transplanting
b) Days after transplanting

¢) Days before panicle initiation stage

d) Panicle initiation stage

* applied as Mudball
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Table 2. Interactions of weed control methods and time of nitrogen(60kg /ha and 90kg/ha)

application as ammonium sulfate on grain yields of IR26 and IR28 rices. IRRI, 1975 dry season.

Nitrogen fertilizer treatment

Grain yield (t/ha)

IR26

IR28

\veljging 2,4-D w}e{:gidng A(\Egsg)e weljg.ing 2,4-D wliggﬁg A(‘f,:;?.%e

All basal 5.1 5.9 6.0 5.7c 5.5 6.3 6.9 6. 2b
2/3 basal+1/3 PI 5.2 5.7 5.9 5. 6¢ 5.7 6.7 7.0 6.4b
1/3 basal+-1/3 30DT+1/3P1 5.2 5.6 5.8 5.5bc 5.8 6.7 6.7 6.4b
All at 5-7 days before PI 4.9 5.7 6.0 5.4bc 6.0 6.5 7.0  6.5b
1/310DT-+1/3 40DT+1/3 PI 5.0 5.0 5.4 5.2b 5.9 6.6 6.7 6.4b
Mudball 6.0 6.4 7.0 6. 5d 6.4 7.5 7.1 7.0b
Without Nitrogen 3.0 3.5 3.3 3.3.a 4.2 4.9 5.0 4.7a
Average (weed control) 5.1a 5.6b 5.8b 5.8 6.5b 6.8b

a): Applied with 90kg N/ha
DT: Days after transplanting
PI: Panicle initiation stage
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Fig. 1. Relative grain yield of rice (average of IR28
and IR26) without fertilizer nitrogen and
with 60 and 90kg N/ha applied at 5 to 7
days before panicle initiation (best timing)
and 60kg N/ha as mudball. IRRI, 1975 dry
-season.
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Methods of weed control
Fig. 2. Grain yield of average methods on nitrogen
application of IR28 and IR26 grown under
no weeding, 2,4-D and hand weeding under
lowland condition. IRRI, 1975 dry season.

Table 3. Effects of different methods of nitrogen application on the yield components of IR28

grown under lowland condition. IRRI, 1975 dry season.

Methods of N application panli\f:tl)és?{ﬁll grailfx(}'p:rficle gvyeltlr{l(()g) lef;trl?gi‘ran)
All basal 9.9 9.5 2.31 22.7
2/3 basal+1/3 PI 11.1 91.4 2.26 23.7
1/3 30DT+1/3 PI 10.8 92.6 2.27 24.0
All 5-7 days before PI 12.9 84.1 2.31 23.7
1/3 10DT+1/3 40DT+1/3 PI 10.8 86.1 2.31 23.6
Mudball 11.9 105.5 2.37 23.1
1/3 basal+2/3 5-7 days before PI° 14.2 98.8 2.28 24.1
Without nitrogen 7.9 80.5 2.23 22.6
a): 90kg N/ha
PI: Panicle initiation stage
DT: Days after transplanting
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Nitrogen content (%)
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Fig. 3. Nitrogen percent in rice plant in two varieties as affected by different methods of
nitrogen application grown under lowland condition. IRRI, 1975 dry season.

2 EEE KN RyRe FRES 287 dde
W A7) 5—THel A4E MMsdoznz 9

=]

AT Aad Wiks dtd HpER A FHol

Table 4. Effects of different methods of nitrogen
application (60kg N/ha and 90kg N/ha) on
the protein content of brown rice of IR25

and IR28 grown under lowland conditions.
IRRI, 1975 dry season.

" Brown fice‘;;‘o?eiﬂ yield
(kg/ha)

Methods of N application Wiean
IR26 1IR28 (fertilizer)

All basal 3%0b 339% 365
2/3 basal+1/3PI 400bc 335b 368
1/3 basal+1/3 30DT+1/3P1 383bc 332b 358
All 5-7 days before PI 414bc 353b 384
1/3 10DT+1/3 40DT+1/3PI 395bcd 327bc 361
Mudball 429cd 394cd 412

1/3 basal+2/3 5-7 days 4454  423d 434
before PI®

Without fertilizer 391a  191a 241
Mean (variety) 393 313
a): 90kg N/ha

Pi: Panicle initiation stage
DT: Days after transplanting
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Fig.4. Increment of daily dry weight of IR28 and

=

L

IR26 from panicle initiation to flowering
stage grown under different methods of
nitrogen application with 60kg N/ha, 90kg
N/ha and without N under lowland condi-
tions. IRRI, 1975 dry season.

a/ A-Without nitrogen, B-60kg N/ha inco-
rporated basal, C-40kg N/ha incorporated
basal4+20kg N/ha PI, D-20kg N/ha inco-
rporated as basal+20kg N/ha 30 days
after transplanting+20kg PI, E-60kg N/
ha5-7 days before PI, F-20kg N/20kg
N/ha 10 days after transplanting-20kg
N/had40 days after transplanting+20kg
N/ha PI, G-60kg N/ha as mudball, H-30
kg N/ha incorporated+60kg N 5-7 days
before PI.
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Fig. 5. Changes of average (three weed control
methods) plant height and tiller number
of IR28 in 10 day intervals from 25 days
after transplanting to harvesting as affected
by methods of nitrogen application (60kgN
/ha) under lowland condition. IRRI, 1975
dry season.
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Fig. 6. Effects of different methods of nitrogen
application, as ammonium sulfate, on the
amount of weeds under no weeding condition.
IRRI, 1975 dry season.

a/ A-Without nitrogen, B-60kg N incorpor-
ated as basal, C-40kg N incorporated as ba
sal+20kg N PI, D-20kg N incorporated as
basal+20kg N, 30 days after transplanti-
ing+20kg N PI, E-60kg N 5-7 days before
PI, F-20kg N, 10 days after transplanting
+20kg N 40 days after transplanting+
20kg N PI, G-60kg N as mudball, H-30kg
N incorporated as basal4-60kg N 5-77
days before PL
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SUMMARY

A teld experiment was conducted at the IRRI
farm to determine how to increase the efficiency of
fertilizer nitrogen with different methods of nitrogen

application when weeds are controlled and® not

Sources of nitrogen and methods of

controlled in lowland rice. Eight methods of nitrogen
application were combined with weed control meth-
ods. The weeding treatments were no weeding, 2, 4-D
granules (0.8kg/ha) and hand weeding. IR28 and
IR26 were the test varieties. The deep placement of
nitrogen (60kg/ha) at 10-12cm depth as mudball
gave comparable results with the split application
method of 90kg N/ha. Weed control by 2,4-D and
hand weeding significantly increased grain yield over
no weeding.

The protein yield of grain, nitrogen yield of rice
plant and daily increase of dry matter production
are influenced by deep placement of nitrogen fertil-
izer using the mudball technique. The number of
panicle were increased by the mudball technique
but panicle length was increased by fertilizer applied

at panicle inititation stage.

Depending on the changes of plant height and
tiller number of the rice plant the efficiency of
nitrogen applied as deep placement using mudball
technique appeared promising for lowland rice. The
amount of weeds produced was highly influenced by
the different methods of nitrogen application. Basal
application of nitrogen produced grater number of

weeds up to 60 days after transplanting.
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