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EFFICIENCY OF VARIOUS METHODS OF APPLICATION
OF PRILLED UREA AND UREA SUPERGRANULES TO RICE
M, Aslam Mian, Ihsan-ul-Hag Matmood and M, Khal;d
Department of Soil Science, University of Agriculture, Fuisalabad,

A field experiment was conducted during 1982 on rice variety
KS-282 in order to evaluate the efficiency of pritled urea (PU) and
urea supergranules (U3G) as affected by various methods {split
versus basal application) on a mederately cilcareous, sandy clay
loam scil. The nitrogen rates tested as PU and USEH were Jo, 81,
90, 120 and 1350 kg ha L

The results revealed that USG applied as split was superior
in increasing the number of tillers per tull, 100)-grain weight, grain
and straw yicld to PU gplit, which in torn pave better yield than
USG applied as basal dose, It was furthar o%served that nilrogen
uptake was increased significantly with ae increase in nitrogen
application rates. Grealer nitrogen recovery was found with UsG
split applications compared to PU split both bzing suparior to USG
baszl application,

INTRODUCTION

Nitrogen {5 the most deficlent nutrient in Pakistan soils which is applied
through [artilizars hecagse of the volatilization, leaching and denitrifiaction losses

the recovery of applied nitrogen by flaoded rice rarely exczeds 40% acecording to
rreient macapement praciices (De Datta, 1981). Reasverics are particularly low

when fertilizer N is applied to foodwater soon after trassplanting but may be
bighcr when deep placed at transplanting or applied to the floodwater at a laier
stage of crep growih {Craswell and Viek, 1979). Some workers obtained higher
paddy yield by aplithiag of aitrogsn appliceticn (Patrick and Hosk]ny, 1974;
Reddy and Patrick, 1976). Several investigators obssrved point placement of N
fattilizar to b2 supacior to traditican! broadcast and #plit application mathads
{Singa ef al, 1977; Mign and Ahmad, 1982). Yoshida ef al, (1977) recardsd
higher amount of fertilizer nitrogen by ricz plaat whal incorparated beofurs



transplanting than when applied as basal (brozadcast).

Placement of ures jn the form of supergranules in the reduced zooe of sail
to rice crop seven days after tranplanting, was a better method of application
(Mian, 1979; Mian e af., 1985) but is labour inensive and time consuming., In
thin study it was contemplatad to test a relatively simple methed of split and
broadcost applicetion of USG as compared to prilled urea,

MATERIALS AND METHODS

A field expariment on rice cv.  K5-282 was conducted during 1982, The
oil was alksline, moderately ealcareous, sandy clay loam having ;:iHs B.1 and

EZ, 1.7 and 1.5 dS m=~, orgapic matter 0.68 and 0.45%, total N 0.0% and

A

0.0472, CaCO;y 3.7 and 3,84, available P 8.7 and 7.4 ppm for 0-15 and 15-30 ¢m
depths, reapectively,

Nitrogen sources tested wers ! Prilled urea (PU) and urea Supergranulea
(UG, 463 N) each mpplied at the rate of zzro, 30, 60, 99, 120 and 150 kg N
ba™l, All the rat*s of PU and U3G wera applied in two equal splits, half of the
dose was broadcasted oa dry soil end incorporated in soil before puddling and
the balance was topdressed one week after panicle initiation. In the case of USG
basal, tatal quaatity of fertilizer was broadcasted and Incorpotated in sail befare
puddling. All plots received a blanket application of 90 kg ha™t P2{y as single
supsrphosphate and 69 kg ha=! K,O 8y potassium sulphate. In all, there were 138
treatments replicated thrice in a Randomized Complete Block Design apd a plct
#izé of 2 m x & m with row to row and plant to plant spacing 25 cm and 20 cm,
respectively.

Rice was transplanted on 10.7,1982 and harvested on [8.10-1982, The
crop received 23 ircigations. Paddy and straw samples were collecied, processed
and analysed for Kjeldhal N Soil samples were analysad by standard methods
of tha U.S. Salinity Lan, Staff (1954, The data were analysed statistically by
ANOVA, Technique and treatmeat differences were subjected to the Duonecan's
Multiple Ranze Test (Duncan, 1855),

RESULTS AND DISCUSSION

Fertilizer freatments, growth parameiers and paddy yleld
Increasing rate of N application caused a corresponding increase in
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Table 1, Effect of fertilizer traatmenta on tlering, thousand grain weight, straw and

paddy yield of rice.
N rate Ay, tillers 1000-grain Straw yield Paddy yield
{kg ha"l) hill=t wt. (g} {kg ha-1) {kg ha—-1)
USG basal
0 1.1 g #3.55 hij 4525 h 2397 f
30 11.9 fg 23.78 ghij 4862 gh 070 f
60 12,1 efg 23.82 fghij 4906 gh 2259 of
20 12,5 efg 24,02 I'ghi 4916 gh 4140 4
120 12.8 efg 24,20 efgh 6515 de 4349 d
150 13.1 ¢fg 28,47 ij 5687 F 3256 of
Average t2.3 £3.88 5379 dels
PU spliy
o 11.51g 23.29 j 4424 h 067 £
30 14.8 cdef 23.85 fphij 6347 fg 3948 de
60 15 & bode 24.19 efgh 6680 cde 3518 ed
50 16.8 be 24.51 def 6919 bede 4555 cd
120 18.4 ab 24,80 cde 7206 abc 5448 b
150 204 a 25.27 be 7505 ab 6761 b
Average 17.2 24.52 £731 4846
USG splis
0 Ity 23.43 if 40614 h 2890
30 13.3 defg 24.26 efg 5454 1§ di42d
60 15.5 bede 24.78 cde G648 & 5111l be
20 15.6 bede 25.09 bed 7081 abed 5420 b
120 16.& hed B25.57 ab 7472 ab 5442 b
150 18.8 ab 25,98 & 7562 a €479 a
Averags 16.0 25.13 6843 5359

Mcans followed by the same letter (¢) within the columns, are statistically
elike at P = 59,
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Table 2, Effect of fertilizer freafmeats oh nitrogen cohlent, it upfake by rice and
percent fertilizer N recover).

N rate “ N N uptake Fert. N
(kg ha™1} — (kg ha-1) recovery (37)
Straw Paddy
U'8G busal
[ 0.401 k 1.063n 48,04 b Rl
0 0,440 hi 1,106 m 55.38h 147
60 0,481 g 11471 60,30 g 12.93
20 0,534 e 1,200 i 74497 28.72
120 0,557 4 1.232 b g89.91d 3414
150 0,498 f 1.182 a4 65.71g 11,18
Avernge 0.502 1,163 69.21 2189
P split
D 0.414 j 1.037 a 60,16 h —
30 0,433 i 1.074 n 65.48 g SLO09
&) 0.444 h 1,176 § 82,77 ef 54,36
90 0.481 g 1,246 g 90.08 d 44,36
120 0.581 d 1.298 & 11040 ¢ ED.2L
150 0.617 b 1410 b 128,29 b 52.09
Average 0.507 1.241 $5.40 50,42
USG sphie
LI D.408 k 1.027 o 48.61 § —_
k1 0.434 i 1278 74,26 { 8548
60 0.477 g 1.299 ¢ 97.46 d 81.41
PO p.568 d 1315 4 110,79 & 9.09
120 0584 ¢ 1335 ¢ 11632 ¢ 54.421
150 0.635a 1.468 a 144,44 » 63,88
Average 0,54 1.33% 108.85 71.26

Meana followed by the same letter (3}, within the columns, are statistically
alike at P = 5%,
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avarage tillers per hill and one thousand grain weight which was well marked
and significantly different with PLY aad L8 split applications compared te he
centrol (Table 1), Low cesponse of USG basal application may partially be
explained due to phyto-toxic ffect of grea concentration in localized spots. The
toxic effects of urea caused by the accumuiation of ammonia wers also obstrved
hy cooct ef af. (1964). A similar trend was evident for onpe thousand grain
weight, Superiority of split anplication of PU and USG for tillering was also
reported by Reddy and Patrik (1976} and Sabir et af. {1978), Tt can further be
g=en that USE split applications at equal N rates were more effective in increasing
one thousand grain weight compared to PU split, whereas USG hasal application
exhibited the lowest response.  This revealad more efficient ulilization of N from

USG split than PU split.

With regard to straw and padey yield (Tatle 1 it is apparent that greater
incrasse in straw and paddy yield were obtained with U3G split application than
PU split. All the amounts of USQ applied 2 basul were the least efficient for
increasing paddy wield. Superior performance of split application over broad-
cast was also reported by Patrick and Haskins {1974) and Sabir et af, (1978). In
fact at (he highest rate of N (150 kg ha™'}, 2 yield decline oreured compared

to 120 kg ha-l! N rate implying thereby adverse effect on plant growth of USG
baszat application such ill gffects were not noticed at higher rates of PU wnd USG

split applicalions,
Fertilizer nltrogen, its upteke and recovery by vice

Nitrogen uptake and fertilizer N recovery cata cre presented in Table 2.
In general, greater N uptake was recoverded with increasing level of N application
which was more pronounced in the case of USG and PU split applications
(Table 2). The increase in N uptake wilh an inerease in N application rate was
also reparted by Singa &f al. (1977) end Khan {1979},

It js evident ihat greater N uptake (3N x vield) took place for the USG

split application, followed by FU split application and USG basal application,

Percent N recavery values by rice crop for varionus fertilizar treatnenis

were ralculated as under :
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(N uptake for & fert. treatment — N uptake in control) x 100

N AR Fcrtilj_zcr applied

From the percent N recovery values it transpires that higher N utilization
efticiency can ke chtained by the split application of USG which may be explai-
ned, among other factors, to reduced ieahing, volatilizativa and denitrification
losses from the bigger size of the urea granule. On the contrary, Yoshida ef af,
(1977) found higher % N recovery with N application before transplaning.

This finding is of great practical importance beceuse paddy yield advantags
from USG application can be achieved from the same aplit application techpique
used for ordinary PUF which is convenient and more economical compared to
USG point placement already tested (Mian, 1979; Mian and Ahmad, 1932; and
Mian et af. 1985),
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