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ABSTRACT

A ﬁeld expenment was conducted during the ramy season (kharzf) of 1988 and 1989 on a partially
reclairied sodic clay soil (Vertisol) to assess the relative efficiéncy of urea-G (phosphogypsum urea-
36.8% N, [neemcake-coated urea (NCU) 34.5% N), ammonium sulphate (20.6% N) and urea (46.%"
Nj at 4 levels (40, 80, 120 and 160 kg/ha) applied in 3 splits; Urea-G and NCU increased the grain yield -

sighifi¢atitly over urea ‘afid ammonitm sulphate. The urea-G recorded highest yields (45.0'and 43.9' ¢/~

ha), followed by NCU (43.1 and 41.3 g/ha) in 1988 and 1989 respectively. The grain yield increased
significantly with the incréasing level of N, being the highest at:160 kg N/ha. The'soil NH,*-N content at - =
.22, 33 and 56 days:afler transplanting (DAT)'was low in‘vrea-G and NCU-treated plots.than that
. observed. under ammonium sulphate and urea. However, at 70 DAT the NH,*-N content was higher in
urea-G and NCU—treated plots than in ammomum sulphate and urea The soil NO, =N content was
hlgher under urea-G and NCU at laﬂer stages “The sorl NH, -N and NO3 N contents mcreased w:th the

mcreasmg levels of N atall the stages of growth

the (Oryza satzva L ) is. an 1mportant
crop, on sodic Vertlsols and the heavy feeder
of mtrogen At present maj or portlon of N-

fertilizer is applied. in the form of urea
~which can be lost by NH -volauhzatlon
Jleaching and dennrlﬁcatlon in. the sorl
‘When urea rs apphed to the 50i,

matic hydrolys1s takes place an
$O released tends o olatlhze nto the. atmo-
sphere T lis is ong ¢ the_serlous problems
in sodic-soils due to high pH value and the
presence “of exchangeable sod1um -

The present study was . undertaken to as-
sess the relative efﬁc1en vy of slow-=: release

phosphogypsum urea and neem-coated_ 4urea

“MATERIALS AND METHODS

A ﬁeld expenment was conducted in, ran-
domlzed block. design: w1th 4 replications
dunng the Tainy season (kharzf) of 1988 and
1989 at the Soil. Salmlty Research Stauon
Barwaha (Madhya ‘Pradesh) in Vertisols
(sodrc phase) ‘The-soil had pH 8, 75 and
8.60, ECe 1.29. and 1. 53 dS/m and €X-
changeable sodium (ESP) 22.00 and
22.05% in the 2 seasons. The soil belongs to
fine smectitic, hyperthermic family of Typic
Chro' usterts (48.2%).-and with CaCQ,
7.5%. The treatments c0n51sted of-4 levels
ofN (40 80, 120-and:160 kg/ha) and 4
sources; viz.:ammonium sulphate, urea,
urea-G- (phosphogypsum urea 36.8% N) and
neemcake-coated -urea; (NCU, 34.5% N)
apphed in3 sphts (half at transplantmg +
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Table1. Effect of sources and leyels of nitrogen on the grain yield (kg/lxa)jot; rice-on sodic Veitisols
N (kg/ha) : _ Nso,urq,e&_—_ T ,f'g;{ S
Ammonijum sulphate Urea Urea-G NCU
1988 1989  Mean’ 1988 1989° Mean 1988 1989 Mean 1988 1989 Mean
40 2,682 2,537, 2,610 - 2,986". 3,098.7:3,042 3,434- °3,072:-. 3,253 -3,139--.2,577 2,858
80 3,419 3,258 3,339 3,802- 3,232 -.3,517 3,861 " 3,766 3,814 3,772 3,459 3,616
120 4,170 4,247 4209 4200 4,474 4337 4,863 5,101 4,982 4,:/09 4955 4,832
160 4,863 5088 4976 4,819 - 5,115:. 49675365 5609 5487 5615 5529 5572
3,784 3,782 3,952 3,980 4,506 4,387 4,307 4,130
1988 s 1989
- SEm o CD ﬁ’ 0. 05) . SEm + CD @ =0.05)
Nlevels ~ 120 B (¢ [ <
N sources VV . 113 0 01109 N s 3030
S219 TS

In x S interaction”. ° 1223007

606

one-fouth. at_-tillering', + “one-fourth at -

booting stages). Three seedlings (25 days

old) of “CSR 4" rice were transplanted at 15
cm x 15 cm spacing in puddled sorl'

condition. The plots were kept flooded with
5 cm water throughout the growing period.
Seil sample (015 ¢cm) were drawn with the
help of post-hole auger from each plot in
and subsequently 2233556, 0" days’ affer
transplantrng (DAT) and at ‘harvest-and
were analysed for NH,*-N by ‘Neéssler’s
method using 10% NaCl solutron ofpH 2.5
as extractant and NO; =N colorrmetncally
wrth phenoldrsulphonrc acrd

. RESULTS AND DISCUSSION o
Urea G and NCU fesulted in- srgnlfr-

cantly hrgher gram yield than ammonium

sulphate and urea in “both the years The
highest grarn yield “was-recorded under
urea:G-treated plots in"1989, followed by
NCU, ‘whereas-in-1988 the NCU was found
superior to ureaG. The Towest yield was ob-
tained under-ammonium sulphate at'éach
level of application in both the years. This

.can be attributed to the retarted rate of nitri-
fication:and maintenance of NH;*—N avail-
ability for longer pertod which’ the Tice is ca-
pable of absorbrng inthis. form resulted in
hlgher yields: Similar findings were also re-
ported by Sharma and Prasad (1980). The
grain yield of rice increased srgnrflcantly
with', rncreasmg levels of N from 40to 160
kg/ha Thrs is due to beneﬁcral effect on
growth and bromass productron The ‘fesults
confirms " the f1ndrngs ‘of Awasthe and
ershra aesn. o
~ The interaction’ between sources: and lev-
els of mtrogen was no nificant int 1988’
whrle it was srgmﬁcant in 1989. The yrelds
1ncreased wrth mcreasmg levels of N in
each of the” SOurceS “but the magnitude was
much lrrgher in urea -G and'NCU. The yield
obtained at 120 kg N/ha w1th urea-G was al-
most’ equal to’ that obtamed at'160° kg N/ha
through amménium sulphate and Urea It
could be corroborated with the’ observatrons
of Awasthe and’ Mrshra (1987). )
The soil NH +-N'was highest under i urea
followed by ammonium sulphate, NCU and
Urea-G, respectively at 22, 33 and 56 days




&

588 A« - DESHMUKH AND- TIWARI [Vol. 41, No.4

after transplanting (DAT), however, the soil

NH,*-N increased considerably urder urea-

‘G and:NCU'at:70 DAT (Table 2): At har-

vest the NH,*-N status of soil was almost

equal under all 4 sources. “The: results con-
firm: the: findihgs -of Mishra’ et af-'(1990).
The NH,"-N content-of the soil-increased
with the increasing levels of N at each of the

Table 2 Effect of sources and levels of nitrogen on NH* -N status (kg/ha) in soidc clay sol under rice

Nsource ~° "~ Sampling T C " N(kg/ha)
' time : - SN .

Tt e " O(DATY T 40 T80 1200 T T 160 7T T Men
Ammonium sulphate 485 450 495 470 7 485
Urea 0 475 480 474 465 474
Urea-G ' 4.65 485 462 4.90 475
NCU o 475 465 473 4.90 476

Mean ) 475 480 476 479 ‘
Ammonium sulphate 23.75 41.85 52.85 6622~ < 4647
Urea © 22 2838 4730 56.76" Te 7095 50.85°
Urea-G o 18.92- 2838 - 37.84 56.70 35.48°
NCU ™ c 23.65" 37.84 52.03 61.49 4675

Mean 23.68 3884 49.87 63.85 o
Amimonium sulphate 18:92~ 37.84 42.57 61.49 4091 -
Urea - w133 23.70 41.80 52.00 L 66.20 46.93" -
Urea-G S 14:19° 23.75 33.15 47.65 29.69°
NCU v 1892 28.30 37.84 52.03 3427

Mean 1893 "32.92 41.39 56.84 -
Ammonium sulphate. - ~ 23.70 41.84 52.50 6632 - - 46.09.
Urea -~ 56 28.50 47,53 56.84 71.00 5097 -
Urea:G- g 19:00° 28.56 38.00 57.00 3864
NCU! R 24.00 38,00 52.05 . 62,00 4401

Mean R 23.80" 38.98 49.85 64.08
Ammoniuem sulphate. .- - 18.90 - 38.00 - 47.00 6140 - 4138
Urea: <70 2375, 42.00 56.80 71.00 38.94
Urea:G: , 2420+ 38.56 43.10 68.00 43.48
NCU: L | 3400 3830 - 47.84 62.00 43,54 -

Mean 25.21 - 3922 48.70 65.60 - .
Ammoniumsulphate 1420 2838 37.84 52.03 3311
Urea " Harvest 18.90. 33.16 200 .se0 3772
Urea-G _ 1950 2890 43.16 52,00 3589
NCU . . 24200 3400 38.30 52.00 37.03.

Mean . 19.20 311 38.33 5321 '

NCU, Neém-coated urea” ~
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sampling perieds. .~ ~:=2 - 2 i lomm: the sources at - different sampling periods
“The:NO,™=N:of the SOll showed‘that the (Table:3)..The.contentrincreased with the
status remamed almost ;theksame under all mcreasmg 1eve1s of at all the stages of

oL A F LR R . T e

hem Wil R Lo

Table 3. Effect of sources and levels of mtrogen on NO,;“-N status (kg/ha) in sodic clay soil under rice

T N e

N.. 7. N Sa.mplmg
source . time

(DAT) 40 80 120 160 - Mean
Ammonium sulphate T 510 TUUTTIZIEZT T U264 gm0 32y
Urea 0 510 500 5.16 436 503
Urea-G " 492 " 490" 275 " 264 380
NCU 2565 270" 494’ 490 380
Mean o 665 381 387 377 B
Ammeonium sulphate . - 5.10 510 ;- 525, 489 ... . .. 506,
Urea . %) 268 270 - 492 292 331,
Urea-G 4.90 519 . 291 2.56 389 .
NCU- 4.88 2.56 270, 5.00 380
Mean . 439 3.89 3.96 3.84 '
Ammonjum sulphate oo 2.56. - o262 s 0259
Urea - 33 o . 2.85:; 266 275
Urea-G S e 2,80 2.72 .
NCU s _— 492, 4.99 4.95- -
Mean. , / o 3.28; 325
Amimonium sulphate -~ ST S 258 7t 258
Urca oo 56 s e PR . -2.80 2.80.-
Urea-G- . 250 2.80 265 -
NCU o L 262 2.92 217
Mean . N ' : 256 278 ‘ .
Ammonium sulphate "~ -2.56 248 - 260 490~ 734
Urea ’ 070 -2:68 2.56 - 472 492 3.73-: -
Uréa-G- 2.80 2.75. 29277 5.00 387
NCU - nL "2.48 252 482+ 5.00 kA
Mean R 2.63 2.59 7% 4277 4.96 o
Ammonium sulphate - 262 470 482 5100 T 431
Urca  UHarvest - 270 5.16 s18 s 451
Urea-G - 258 265 775 7.80 500
NCU o 262 275 7568 7.80 521

Mean- o X 38 C .. - 635 . . 643
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growth. The.amount of NO;=N: was much- : the NH,*=N:eoncentration in;soil. at early
less than that of NH,—N as would b¢ ex- ‘stages and its gradual increase at later peri-
pected in transplanted rice ficlds. The NO, =" od: Same'is the case with urea-G (phospho-
~N status at 33 and 56 DAT was lower'_than _ gypsum urea).
earlier or later stages, as there would have = -

been greater uptake during the grand
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