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Relative Efficiency of Prilled Urea, Urea Supergranules ( USG ),
and Coated USG by Neem ( Azadirachta indica ) and Dicyandiamide on
Transplanted Rice
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Pichai Saranrom

ABSTRACT

A field experiment was made with rice variety Pusa 169 during July to November 1986
and 1987 at the Indian Agricultural Research Institute, New Delhi, to compare the prilled urea and urea
supergranules for transplanted rice. Furthermore, the advantage of coating urea supergranules with
nitrification inhibitor DCD or neem cake, an indigeneous material having nitrification inhibiting
properties, was also investigated.

Application of 120 kg N/ha produced taller plants, more tillers and panicles/hill, longer
and heavier panicles, more spikelets and grains / panicle and higher 1,000 grain weight than 60 kg
N/ha. Grain and straw yield of rice was also significantly higher with 120 kg N/ha than 60 kg N/ha.
Split application of N ( :1,_ dose 10 days after transplanting and the remaining 12 at panicle initiation )
gave higher numbers total and effective tillers, longer panicles, more spikelet, grains / panicle and
1,000 - grain weight. Grain and straw yields of rice were higher with split application.

Urea supergranules was significantly superior to prilled urea for all the growth characters,
Yield attributes, grain and straw yields. The advantage of coating urea supergranules with neem cake
and DCD over uncoated urea supergranules was seen in the case of plant height, panicle/hill length
and weight of panicles, 1,000 grain weight, grain and straw yields of rice. The nitrification inhibitor
can reduce ammonia volatilization, denitrification, leaching and surface runoff of nitrogen which
gain to rice as said. The result of these experiment should be inform to farmer and concerned person

for next step of extension.
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Figure 2. Showing location of prilled urea, Urea supergranule ( USG ), USG coated with neem ( Azadirachta indica )
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Table 1 Effect of 2 level of nitrogen, split application, source of fertilizer and coating fertilizer

on height and number of tiller of rice

factors height ( ¢m ) no of tillers
2529 2530 2529 2530
Level of nitrogen ( kg/ha )
60 65.40 88.40 13.20 8.45
120 70.40 91.80 14.30 10.30
F.test *E NS ** e
C.D.(5%) 2.20 - 0.71 0.50
Split application of fertilizer ( days after transplanting )
10 days 67.20 90.20 13.00 9.50
10, 30 days 68.60 89.90 14.50 9.20
F.test NS NS ok NS
C.D. (5% ) - - 0.71 -
Source of nitrogen
Prilled urea 65.20 88.00 12.50 9.70
Urea supergranule 67.30 89.00 14.10 9.20
USG coated with neem 68.30 92.70 14.10 9.60
USG coated with DCD 70.80 90.30 14.40 9.90
F.test *x o *x NS
C.D.(5%) 3.11 3.43 1.01 -
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Showing effect of 2 level of nitrogen, split application source of fertilizer and coating

fertilizer on panicle/hill, length of panicle and weight of panicle.

panicle/hill

length of panicle weight of panicle

factors

2529 2530 2529 2530 2529 2530
Level of nitrogen ( kg/ha )
60 11.00 7.73 19.70 25.70 1.63 2.15
120 12.20 9.60 21.70 27.30 1.93 2.27
o test ok o ok o ok *
C.D.(5%) 0.57 0.39 0.37 0.92 0.10 0.119
Split application ( days after transplanting )
10 days 11.00 8.80 20.20 26.30 1.76 2.19
10 and 30 days 12.20 8.60 21.20 26.60 1.80 2.22
Ftest - NS » NS NS NS
C.D.(5%) 0.57 - 0.37 - - -
Sourte of nitrogen
Prilled urea 10.50 8.02 19.00 25.20 1.46 2.15
Urea super granule 11.50 8.70 20.10 26.70 1.78 2.19
USG coated with neem 12.30 8.90 21.60 26.80 1.78 2.10
USG coated with DCD 12.30 9.10 22.10 27.10 1.95 2.22
I.test ok NS *x ok * NS
C.D. (5% ) 0.80 - 0.56 0.56 0.141 -

I~
nnmanaaedly Table 2 vztiunmslailo
" = o s o q Yo
Ilasusedy 120 NNLAEAM3I LI
H o - X A o
AN, ANNBIITI LagiminTIuRNVUeE ey
AAYMIADA
° o 1+ p A o &
dmsumaniaifeld we 10 uaz 30 u i
o Y @ I
miuanmaddlugaminin owandhunwaznau
A yy w w A A oA ' +
naanadl Taniuminfistianionndewedls Tao

- v e L. ..
IMWIZ8E1909M T 19 aN5iAaeY nitrification inhi-

. < o M Y
bitor umarrvtaegvesiluliediioonlled
Y oo ¥ A o v A Ay e
ndy dniu lelmaldmandounienie nitrifica-
. . . ¥ o g o
tion inhibitor 1a1 anwantulumsuualdizaa
v 4 o " N
vovas Faaziunslszndansanudnaiy
¥ Y v
Tudumawedjolulaswniy mslsie
= - ° Yo |
mangiioarhlnldsniusiemens, AW
Y > o+ 4 A Y
nazimingeaga maemslgilomnaagGoiy

a = Y1 = @
inamaszegyds i ldneuasmagadsluanuue



g o o o
182 2. pwasmans (Ine.) IN 24 aldun 2

s =] a‘ =3 = 1 =) o &: Y
maviawvIeau 9 ANBdNEURLINY Weiulse

o ¥ v a :
Hunanyiseldedlugvesijudamia dauonaines

A 4 - Y, o

aanunlumsgadsaway  Saazainlumsddeas

A 4 - 4 o o
TWludu meanmsgapdelugou 9 Nezmumndn
Y l: at A a Y « e N
A2t LaAINBNNITIAABUAIAIBEAIS nitrification
. oy e Y a a =4 -4
inhibitor Aoud1 Uszaninmwiezgeiiulilon
[ % [~4 b 1 o 1 QI Aﬂ" =l
vzt lannmueniusaenamuuanl e —
W 1 — 2 3299900 FINTIAUIUIUTINOND]

Y P 4

szdananI=nUINaNaANINNTUDNINNINBING L
& ~ 1 1 g Adl 1 9 Ql -
ANIIDNADHUIUNUNUNA IHYLAD VANNDN U
USumnn

o Y v e . . ey - i ¥
@5 nitrification inhibitor N laa1n a3

a oA Y = Vv = ¥
FIIUHIA Ao avaun wu nausunlunalee v
AIAVVINUINTIY, ANUENTIURLINNUNITI
9 ¥ o e . . oy . Y
UounIIN15 M nitrification inhibitor 1NA1TAS

. . . o < @ o
1AT1ZH Ao Dicyandiamide uaguavn hiiiioddny
P o/ o
MIADA FINNTTFAATIZHNTINUNG HO1992N
Ad‘d s . B . . ey o
MIFITUNANUNUANUAVD nitrification inhibitor
9 d! 1 ~ d‘d =y
Ay la FuraweamisIsuaa nlnuauia
.. . . o . k4
9904 nitrification inhibitor Tuiszmansalsayla
fmasdanuuiuauae ) Teomwzludnynzyoams
punHdanadeurIonan@slemanazivanig

A (=) Y QI a t
visawansznulumalua anseladnvimumusae

Table 3 Showing effect of 2 level of nitrogen, split application source of fertilizer and coating.
fertilizer on no of branch in panicle, seeds/panicle and 1000 grain weight

branch/panicle

seeds/panicle 1000 grain weight

factors

2529 2530 2529 2530 2529 2530
Level of nitrogen ( kg/ha )
60 75.00 101.20 71.40 82.00 17.22 33.2§
120 77.80 109.40 73.30 87.00 18.09 22.55
F.test *x *k *K *ox *H NS
C.D.(5%) 0.61 3.65 1.02 2.41 0.122 -
Split application ( days after Transplanting )
10 days 75.90 105.30 71.30 84.50 17.30 23.81
10 and 30 days 76.90 105.20 73.30 84.50 17.93 23.99
F.test *H NS *x NS *x NS
C.D.(5%) 0.61 - 1.02 - 0.122 -
Source of nitrogen
Prilled urea 74.20 99.20 69.50 78.50 17.09 23.85
Urea supergranule 75.90 108.10 72.60 84.90 17.50 23.70
USG coated with neem 77.20 100.20 73.10 85.80 17.95 23.58
USG coated with DCD 78.20 105.50 73.80 88.70 18.09 24.48
F.test *k *k o ** - NS
C.D.(5%) 0.86 3.69 1.44 2.57 0.176 -
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Table 4 Showing effect of 2 level of nitrogen, split application, source of fertilizer and coating
fertilizer on weight of paddy rice, hay and harvest index.

weight of paddy hay
factors rice ( 100 kg/ha) ( 100 kg/ha) harvest index

2529 2530 2529 2530 2529 2530
Level of nitrogen ( kg/ha)
60 47.50 46.59 81.38 94.20 36.90 34.39
120 52.70 48.86 79.34 101.70 39.07 33.38
F.test ok ok NS *x NS NS
C.D.(5%) 2.16 1.21 - 3.93 - -
Split application ( days after transplanting )
10 days 49.00 46.68 79.79 97.23 38.27 33.60
10 and 30 days 51.30 48.77 81.33 100.00 37.70 34.36
F.iest *x o NS NS NS NS
C.D. 2.16 1.21 - . - -
Source of nitrogen
Prilled urea 46.50 43.23 76.76 86.14 37.05 35.10
Urea supergranule 49.50 48.06 83.17 100.00 37.79 34.50
USG coated with neem 52.40 50.44 80.00 105.96 37.96 32.31
USG coated with DCD 52.20 49.10 81.53 104.31 38.98 34.03
F.test ok *x NS *x NS NS
C.D.(5%) 3.05 3.69 - 7.24 - -




4 o 4
184 3 mwasmans (Ine.) U0 24 adun 2

o q ¥ Yo :
ndransauuinlmnuasnsly ldisema Gz
& ~ P | o a
Funnmadauuniia lumsyisonszaunanan

dl o 1 ¢ q ¥ &
mAv0)ILmMAIn 1.9 dudeenas Innametu
=l O 1 g o 1 ‘A dl o w
5 130 6 duRRIENANS aarulsTmABY 9 NA1AY
- X vy X m Y a
waalaluynziivazuunanuimuil szlylana
) o Yo &4
Yslomfiomzan waennsorin Wl dunyeu
& o v 4 9. v
Tyeedluin, Bina uazou q ‘ldonaeldas
NAram3inaaoalu Table 4 WUN MW
o & Y o %
saniloan eo Wy 120 nn./enansiiu il
o ¥ & IR y a X to
winvnwasnuazinminvhanuwuauy uaartinig
< dl IQI £ ° o 1+ 1) o Y
muno hasudmiumanieijonu feglvina
o £4 al -4 v 0w an
Hanvedn 1 IdemWuAued it d Ay neana
K = ¥ o v v 2 A o
nalunsdiveunminvhemuazdytimsinunes 63
Tiaugnin
. v =~ Y A -
dmiurtieuosmastjoiy wun mieNnsan
A ] A g Y4 A o a ¥
nanduosfaeniu. mslyilogGudadiaseIn
=3 3 A = 1 & - + o Qs o
nanaadaonand tazwonaeuiugiTudaie
¥ o epe . . g =3 o Y a dn:' &
@19 nitrification inhibitor NYzMI¥iNANANATIAIL
< o 13
TasuangannijaindagisovseuiuuailogiFusa
] | Ae o o an y Y o Y
Weadiiodngmaana mennminyaa,
<39 Y Y 1 = 1Y k% 1 9y @
Avnn Ty uRed e uuanenuayiueans

o w

g A 7 1 1 | Ao
MNUNYIUY ﬁﬂﬁ\ﬂﬂﬂvlullﬂﬂﬁnqaU’NlJuﬂa'lﬂiy

a d
V1M

9 v g - A a
milHijogiiudaia mmnsanulszansmw
mal¥ilogEoligulasuansvedaiiivdiry
as 4 = - ¥y A & ) Ao o
Meana Famsiinanaaves ALt inivd
. 3 4 .
Fyri ihezilennanmMsandanMIgaiouns
Tulapaulugduuuveamsszive, msaw uaz
4 o Yy ¥ y ¢ vt
o1 ) sahliauinansolslseloninnijolan
o4y 4 o ¢ 4 oA o d
A FaoyanniuweiuvesdlogiSesadialunng

2 | Yo ]
wazgthuiivnzen ey ldimsdnuaely anea

o ! v 9 =2
wnIvIszozMannauiuazanuanlunsde
+ A o oo o Y -~ 2 a
JogFsdaa aunisinlaiimsfnuisiu@y

A + a4 v a v ey spe .
manasvijogisudaia A2e nitrification

o = 2 a v
inhibitor ansafinszansmwmsldijogsolu
¥V 1 |U 9
i gain Fadudsamatng aundsiidnlanms
=2 =< a J o, e . . T :"
ANHIDIBUAATS ©) VD4 nitrification inhibitor N3
NNANIFTTUNALATANITFUATIZE UONTINUUMS
1
Y ° 9, Y

vioruv e ntluegludnuusziinen 9 anlaes

[} < | Yy 9 a =)
Tulaswueenmn Wivaumsverumoaumiie,
4 - ° [ & 3 ]
A3, Wanaan, Nzl HieoY 9 NMINTONTEI
Tdmuanmanumngay Famnansoih
¥ @ o ¥ Yy 9 I o o !
wiow q fumsmaunardiinlashimeuasioun

Yy vy a g o 4 o
ndinn dazumsdsendaussnu velumsiee

v v A

v A 9/ [ o
aodldTouanInI ol UNANITNIIA TN

TogBowiua Wilsilednderiilinanaa

v
-~ 1

y A dd o o w o A4 4
PWANTY LaMTuMdAYNNAINIL Faausa
P R A X4
mlvranaamuunTuluyeszozauan, Wun
I a W‘g [ I a A A‘
whudy, mslniuardesoms 9 Ay wieliw
¥ 4 ]
nndunamlsgnigaliu Famnamansonaniou
& A vy 4 g9
{huszuugamunssn viemsm melvnnning
o Y (a v & A a !
W NI§Rcu fzguiunandanasveslss—
3 o
weflnean 1.9 Tidh 5.2 duaewnas lalagly
a a Ao 1 & 1y ¥ a a
1N BUHUTHUININNAN 1 Asspethia) Uszans-
< &
MAAIEGTY
9 o
milFfeTulaswulusas 120 nn./ignans
TiHananuuINIUIN 60 NN./IAM3BENTITY
Mdymaan saluszdu 120 nn./ieams auns
+ 1
o Y aooa
Mzuuzrhinuasnslyaeld Fanndszansmw
¥04 nitrification inhibitor ¥39 slow releasing
o Y H
fertilizer gaudy emsaldijoldluasasn felu
oy ¥ o ¥ 1
yrafnenlaaumua ludududeanialdlunss 2 vse
3 sio'l) Temafivzgnisimunudallsviemagy

a o 4 2 o2 d Y y 4
i@olaunswaw viseduannaztiovadliale aa



el

¢ a a4 o
LINHASAANS (Ing.) UN 24 A0VN 2 185

~ £ @ v @
NaNaﬁ‘U63%13%1ﬂﬂ13'ﬂ@|ﬁ’03@3ﬂdl'l’mﬁiulﬂ 5.2 AU

U -2 = K E4
ANy mnanunsanuaulEmanilunlan
q o ¥ v e
I laeuiaeams luddosliaumisnuan Tuaha
A < o q ¥ o Ak A4 o
1 - 2 [E0UUTN NAEM IVRNANAAAUY 1UBRUINAY
o 1 1 @ A +| QU
MIVAMIANG 9 1w Jrwy Tinuwes uazilosesdn
4 v I £ @
AU 1) HARAAYDII AWNINGINTT 6 AUAD

I3 Y 1 1
a3 laedhaniueu

ﬁ1mauqm

9 o
9
o

gudUUnNM Prof.Dr. Rajendra Prasad
] @ A w 1 a = a: I~ Y
HYIAONAUIIM INBATUNIYsMAB LAY mﬂua

Tmstsnmnlulasansisearsanasain

Y a
19NA1I91304

Bains, S.S., R. Prasad, and Bhatia 1971. Use
of indigencous materials to enhance the
efficiency of fertilizer nitrogen for rice.
Fertilizer News 16 ( 3):30-32.

De Datta, S.K. 1978. Fertilizer management for

efficiant use in wetland rice soils. Soil and

Rice pp. 671 - 701, International Rice

Research Institute, Los Banos, Laguna,

Philippines.

. 1981. Chemical changers in sub-
merged rice soils. Principles and Practice
of rice production p. 100. International
Rice Research Institute, LLos Banos, La-
guna, Philippines.

. 1986. Improving nitrogen fertilizer
efficiency in low land rice in tropical Asia.
Fertilizer Research 9 : 171 - 186.

Kai, H., S. Kawaguchi, J. Charoen, T. Aibe,
N. Khomthong, K. Nalang, H. Kunathai,
and S. Kuanthawon, 1983 N’ tracer ex-
periment in S. Vacharotayan and Y. Takai
eds. Paddy nitorgen Economy. pp. 164 -
182 Nodai Research Institute, Tokyo Uni-
versity of Agriculture, Japan.

Kanareugsa, C., P. Songmuang, N. Khomthong,
K. Naklang, K. Limsomwong, Y. Hasathon,
W. Khuanthawon, S. Kawaguchi, M.
Kumura, M. Nonaka, Y. Takai, and K.
Yone-bavashi, 1983. Effect of fertilizers
and rice straw composts application on
rice growth, rice yield and soil properties
in S. vacharotayan and Y. Takai eds. Paddy
Nitrogen Economy pp. 67 - 81 Nodai
Research Institute, Tokyo University of
Agriculture, Japan.

Kupkanchankeel, T. and B.S. Vergara, 1980
Nitrogen response of rice growth in me-
dium deep water. Thailand journal of
Agricultural Science. 13, 213 - 225.

Luangchaisiri, N and M. Umebayashi, 1983
Dynamics of dissolved gas in S. Vacharo-
tayan and Y. Takai eds. Paddy nitrogen
Economy pp. 159 - 163. Nodai Research
Institute, Tokyo University of Agriculture,
Japan.

Muirhead, W.A., S.K. De Datta, and R.M.
Gusto, 1986. Can algicides improve nitro-
gen efficiency in rice by reducing ammonia
Volatilization IRRI Special Seminar 16
July 1986, International Rice Research
Institute, LLos Banos, Laguna, Philippines.

Nuti, M.P., and O, Verona, 1973. The effect
of dicyandiamide on soil microorganis-
nisms with particular reference to the inhi-
biting nitrification. Agriculture Italiana
28 (2), 65-76.

Prakasa Rao, E.V.S. and R. Prasad, 1982. Rela-
tive efficiency of N. carriers and methods
for increasing their efficiency in lowland
rice. Journal of Agronomy & Crop Science
151, 329 - 337.

Prabuddham, P. 1983, Nitrogen absorption of
rice plant in S. Vacharotayan, and Y.
Takai eds. Paddy Nitrogen Economy :
pp. 82 -92. Nodai Research Institute,
Tokyo University of Agriculture, Japan.



¢ a o d o
186 2 pYAsMans (Ine.) Un 24 atiun 2

Prasad, M. 1976. Gaseous loss of ammonia from
sulphur xoated urea, ammonium sulphate.
And ures applied to calcareous soil. J.
Amer. Soc. Soil Sci. 40, 130 - 134.

Prasad, R, and S.K. De Datta, 1979. Increasing
fertilizer Nitrogen efficiency in wetland
rice. Nitrogen and Rice pp. 456 - 484. Inter-
national Rice Research Institute, Los
Banos, Laguna, Philippines.

Prasad, R, S. Singh and R.De. 1984. Effect of
time and method of application on the
relative efficiency of prilled urea and urea
supergranule for rice. J. Agr. Sci. Cam-
bridge 103 : 539 - 542.

Reddy, G.R. 1964, Effect of varying quantities
of dicyandiamide with ammonium fertili-
zers on nitrification of ammonia in soils.
Can. J. Soil. Sci. 44, 254 - 259.

Singh, S. and R. Prasad 1985. Studies on nitriti-
cation inhibitor dicyandiamide ( DCD ),
for increasing the efficiency of nitrogen
applied to rice. J. Agr. Sci. Cambridge,
104, 425 - 428.

Sadhakara, R. and R. Prasad, 1986. Relative
efficiency of prilled urea, urea supergranules
( USG ) and USG coated with neem cake
and PCD for direct - seeded rice. J. Agr.
Sci. Cambridge 106, 185 - 190.



