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Increasing Nitrogen Fertilizer Efficiency in Wetland Rice
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ABSTRACT

increasing rice yields is the main objective, so using nitrogen fertifizers in paddy fields is proportional
increase. Nevertheless the efficiency of nitrogen fertilizers in paddy fields is still low due to flooding soil condition,
nitragen is always changeable and loss. Available data from most rice -growing countries indicate that to lower
losses and increase efficiency, modern rice varieties that have more abilities to uptake nitrogen give more rice
yields than locat varieties even no fertilizer application. Conventional nitrogen fertifizers should be applied in
two to three times, with one time applied at the panicle initiation stage. Placement of fertilizer nitrogen as urea
supergranules at 10 cm below soil surface also increases the fertilizer nitrogen efficiency. Use of slow-release
nitrogen.fertilizers as sulfur-coated urea (SCU) appears promising in a number of rice~growing countries. But

using nitrification inhibitors and urease inhibitors in paddy fields are still uncertain and should have further

study.
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Fig. 1. Nitrogen transformations in submerged rice soils (Reddy and Patrick, 1980).
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Table 1. Yield of a traditional variety (Peta) compared with
two semi-dwarfimproved varieties without nitrogen
fertilizers at four locations.

Year Yield (t/ha)

Peta IR8 IR20
1968 36 4.0 38
1969 36 4.8 47
1970 23 35 37
1971 3.0 33 34
1972 33 3.6 37
mean 32 338 39

De Dattaetal. (1974)
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Fig. 2. Effect of levels of nitrogen on the grain yield of IRS, IR20, and
Peta at four location. Data are averages for 1968-73 cropping
seasons (De Datta ¢f al., 1974).

9 1 e a A, = L%
T lulasouvinnitwuitnanuiiies widng

L3

mslatelulanaulusaniér (Fig. 2)

seazansldilaulasion (Time of nitrogen
application)

nmslddelulasianlvundrn wenainaz
ﬁaaﬁm‘smnLéaaﬁ%wnmﬂuﬁ%:‘[’ﬁ”tté’a H9das
drflsisszozoamsleliininzauaruanudas
1172847178731 ﬁaﬁlmn:ﬂ’nu@ia:ﬁufﬁ
AnusaInslulasiauinniloouend 9 waaagis
agmaaiidule Snlzmawilsylulasoud
laasludnifonagmyidslasmzuiumsae g me
Tﬁanﬂwfﬁﬁaluﬂ?uwm@iawﬁ’wgq lagawizagng
E'Ea'lm:u::u,sm}aamnﬁryl,ﬁﬂ'[mmuwé’aﬂgn Vit
wazszuurndndshinimdulasnwefias i
fngnwlumigalulasiawlylfudsduinniziou
msagiielulasiaufifiedu Heenan and Bacon
(1978) ugmaldfuirdutraidaudainiy
Tulasiaugaag 2 svox ferzuzmaeiyidulams
fau uazly mondsmisuannaagiiTiady uas
S:U:ﬁﬂhfaL‘-‘im‘%’ﬁeﬂaéau@mﬁuﬁ'}mwﬁa@anﬁa
9 u,mmﬁﬂﬁaugmi

T@ﬂﬁ"'a'hﬁ%n’nﬂdﬁmmmmmni Anazvi

Thai Agricultural Research Journal Vol. 14 No.3, September-December 1996

' + 4 At & o ar
nmaniuijolusndnndiinds luseez 10-15 T
o ° r = 2 [V =
naItingn saduanngirliiianignyfe
Tulasiauann (De Datta, 1987) dastumsusisls
ﬂﬂ‘luimﬂw%ﬂ@nﬁwmﬁmsmﬁ‘uaﬂ‘aani’w
2714 De Datta (1981) T1a9uinyss@nsniwaas
. s W v A e, &
Jotulasaulugnldiuiis 519 ewistls 2 @53
Inszpetinduasssuzinfiadananiudan 2 lu 3

& o ' o G-
uaz 1 3 vadlulasounmuaneslaanudiay
< a ' 1+
1mriidny (2523) 'l@ﬁﬂwﬂm'mm'lmgu
= Qr ¥ rF-9 J G g5
wanlutondat 16 nn. s TufuwiIagasiia
o . o & o ' \ |
lagasawsnlagrzozindgr afsnmaalalugiidng
o an ' Ve w & 4
ludasn 1:1 uaz 1:3 wudmsladatriain
2 'lm‘:ar:ﬁwLﬁwﬁaﬂanlﬁ’ﬂs:ﬁn“ﬁmw'ﬂmﬂv
Tulasiaugegadio 37% ns 2 dan (Table 2)
Tanaka et al. (1959) uusiitnsusald
olulanawdu 2 929 Aagrsusnlagroiindg usz
[} A o r-Y 1 o b )
ngranieluszozdufioransnacvn v lananie
J 1 A. e G
GERT '[@1sJmw*a:amam’[unm‘imaawuf&mmq
thunad uazwuddriwin (Fig. 3) atnalsfiana
° v v & oA g
FINTURUTTIOEW (Uszunak 100 Juntava
' W L+ g
ni1) ﬁeLmemﬂmgﬂ‘luT@]iLamaawwﬂ'Nﬂgn
a:ﬁﬂs:ﬁw%mwgaq@ wAn1saauauaddally
‘luTmeﬁﬁawﬁ’wﬁlwﬁwmﬂdﬁmzu:ﬁ'x;ﬁ@

221



Table2. The effect of timing of nitrogen application in relation to nitrogen ratio on
nitrogen efficiency (%).

Timing of N application Nitrogen efficiency (%)
Ratio
Ist 2nd wet season  Dry season
Transplanted 3 weeks after transplanted  1:3 H 31
13 28 29
Transplanted 4 weeks after transplanted 13 32 30
I3 24 36
Transplanted Panicle initiation 13 Y7 37
13 33 37

De Datta ef af. (1974)
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Fig. 3. Efficiency (kg rice/kg N) of 60 kg N/ha as urea applied in a single
dose at different times to three rice varieties. IRRI, 1974 dry
season (De Datta, 1981).
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Table3. Effect of placement of nitrogen on efficiency of fertilizer nitrogen.

Method of application

Nitrogen efficiency (%)

Seed Straw Root Total
Placed at 0-5 cm soil depth 95 6.1 03 164
Placed at 6-10 cm soil depth 16.5 95 12 26.8
Placed at 0-10 cm soil depth 125 77 1.0 213

Adapted from Kai et. al. (1983)

a) Nitrogen sources {'*N-labeled) was ammonium sulfate at 16 kg N/rai

A © 2 “- =
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(Av of 52 out of 71 sites)
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Wet season
{Av of 32 out of 81 sites)

Zero N
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split (PL)
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(USG)

Fig. 4. Yields with deep-placed USG compared with yields with farmers'
and researchers' split-applied PU on farms with significant
response to deep-place N (De Datta, 1987).
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Tabled. Yield of rough rice grown under poor water management as
affected by conventional and slow-release (Sulfur-Coated Urea)
nitrogen fertilizer; data are averaged over 41 experiments.

Increased yield Nitrogen fertilizer

Nitrogen Grain Yield : ‘

source™ (t/ha) due to nitrogen efficiency
(tha) (kg rice/kg N)

NoN 32 - )

Urea 49 1.7 16

SCu 56 23 »

De Datta (1951)

a) All nitrogen was applied as basal treatments at or before transplanting.
Equal amounts of nitrogen were applied as SCU and urea at rates varying
from 80 t0 250 kg N/ha

7 sptit apphication
&8 Basal (broadcast and incorporated)

NS = Not significant
* = Significant at 5% level
** = Significant at 1% level

Yield increase (Uha)

Ures

SCU 26% SCU 21% SCU 17%. SCU 6%

Fig. 5.Comparative increase in yield of IR 24 rice between urea and Sulfur-
Coated Urea when 150 kg N/ha was applied in a single basal applicatien
and in split doses. IRRY, 1973 dry season (De Datta ef al., 1974).
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Nitrosimonas (Fig. 6) ¥nlwiaulaiiouiiaaing
sdagludiu wazaamsgyFnliianas amednn
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(De Datta et al., 1981)
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B

NEA

k]

iAo Tia viu ‘N-serve’ or ‘nitrapyrin’ (2-

chloro-6 -trichloromethyl ) pyridine, ‘AM’ (2 -amino-
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4-chloro-6-methyl pyrimedine), dicyandiamide,
thiourea. ‘ST’ (2-sulfan-ilamido-thiazole},
potassium azide was Terrazole Lﬂumsﬁﬁﬁn HANW
Tumstiugamsathslwam (Prasad and De Datta,
1979) gunrtldusslopiluaninliuwdvli
duatataw lavfinonummaassluanmwlan
uBsudln (Lakhdive and prasad, 1970) uazludiijn
(Nishihara and Tsuneyoshi, 1968) wuimslfiln
et wiswanluivudmnafiiafaudnans
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Fig. 6. The coated-granule inhibitor approach (De Datta, 1981).
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