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ABSTRACT 

A study on rice (Oryra sativa L.) made during 1987-90 at Cuttack under shallow-submerged 
situation in an alluvial sandy-loam soil revealed that integrated N-management system involving a 
combination of organics, viz, green-manures or Azolla compost or farmyard manure (FYM) or 
water-hyacinth compost and inorganics each source meeting 37.5 kg Nlha gave comparable yields 
to the application of 75 kg N/ha as inorganic N alone. 

During dry season, at a suboptimal level of 40 kg Nlha, 2-equal split applications (at active 
tillering and panicle initiation or planting and panicle initiation) proved superior. During wet 
season' at 20 kg Nlha, 2-equal split applications (at planting and tillering or active tillering and 
panicle initiation) were more ideal. During wet season, single basal application of urea coated with 
Mussorrie rock phosphate or gypsum or neem (Azadirachta indica L.) at 30 and 60 kg Nlha gave 
similar yield as that of conventional 3-split application. 

Low recovery (3040%) of applied 
nitrogen in lowland rice (Otyza sativa L.) 
and higher price necessitate use of 
alternative to inorganic N fertilizers to 
maintain productivity. Integrated nutrient 
management involving both organics and 
inorganics is relevant. 

To increase efficiency of applied nitrogen 
and reduce losses under low land condition, 
slow-release nitrogen fertilizers and 
nitrification inhibitors have been suggested 
(Budhar et al., 1991 and Joseph et al., 1991). 
Besides these, split application of prilled 
urea at times commensurate with crop needs 
based on its growth habit and duration is the 
most common approach for increasing the 
efficiency of applied N in rice. There is a 
need. to identify appropriate time of 
application particularly with suboptimal 
levels, i.e. resource constraint condition. 

Hence an experiment was conducted on 
these lines. 

MATERIALS AND METHODS 

Three field trials on related aspects were 
carried out on rice at the Central Rice Re- 
search Institute, Cuttack, under shallow sub- 
merged land situation in an alluvial (Incepti- 
sol-aeric tropaquept) soil of sandy-loam tex- 
ture with pH 6.0, total N 0.058%, organic 
carbon 0.5%, available P 36 ppm, exchange- 
able K 1.0 meqI100 g, exchangeable Ca 8.0 
meq1100 g, exchangeable Mg 4.7 meq1100 g 
and a percolation rate of 6 mmlday. ' 

Integrated nutrient-management trial 
This investigation was conducted for 3 

wet seasons of 1988 to 1990 to evaluate the 
inorganic fertilizer applied alone or in com- 
bination with 5 organic manures, viz. Azolla 



Table 1. Yield and yield components of rice as influznced by integrated use of organic and inorganic fertilizers, wet seasons of 1988-90 I t 4  
cn 

Treatment Grain yield (tonneslha) Panicles/ml Panicle weight (g) 

1988 1989 1990 Mean 1988 1989 1990 1988 . 1989 1990 

Control !no N) 4.12 4.02 3.77 3.97 228 289 253 2.07 2.07 1.70 

USG (7 DAT), point placed 6.23 5.48 5.28 5.66 306 322 295 2.28 2.35 1.67 

PU, conventional 3 split applications 6.32 5.41 5.40 5.71 309 317 311 2.10 2.33 2.03 

Azolla compost + PU (50 : 50) 6.21 5.55 5.35 5.70 301 3 16 303 2.41 2.42 2.07 

Sesbania rostrata + PU (50 : 50) 6.32 5.66 5.35 5.78 305 318 316 2.48 2.41 2.10 

Sesbanra aculeata + PU (50 : 50) 6.37 5.61 5.38 5.79 304 324 304 2.51 2.42 2.05 

FYM + PU (50 : 50) 6.16 5.65 5.37 5.73 301 319 304 2.42 2.45 2.10 
? 
0 

Water-hyacinth compost + 6.25 5.57 5.41 5.74 302 315 29 1 2.44 2.45 2.05 b 
PU (50 : 50) 

CD (P = 0.05) . 0.25 0.47 0.34 14 NS 34 0.23 0.16 0.32 

DAT, Days after transplanting 
N level in all treatments excepting.contro1: 75 kgha 
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Table 2. Efficiency of single and split applications of N at optimal and suboptimal levels in dry season of 1987 

Treatment Fractional application at Grain yield (tonneslha) at 
crop-growth stage 2 levels of N figha) 

P T PI 40 80 Mean 

100% 0 0 4.55 5.36 4.96 

0 100% 0 4.77 5.38 5.07 
T 0 0 100% 4.61 5.20 ~ . 4.91 

50% 50% 0 4.83 5.24 5.03 

0 50% 50% 5,12 5.64 5.D 8 

50% 0 50% 5.18 5.70 5.44 

50% 25% 25% 4.89 5.96 5.43 

Mean 4.85 5.50 

CD (P = 0.05) 

N levels 0.06 

N splits 0.11 

Levels x splits 0.16 

P, Planting; T, tillering; PI, panicle initiation 

compost (1.55% N), water-hyacinth compost 
(1.25 N) farmyard manure (FYM, 1.25%) 
green-manures, viz. Sesbania aculeata 
(1.85%) and Sesbania rostrata (1.50%). 
There were 8 treatments (Table 2) with a 
control (no nitrogen), 75 kg N/ha as prilled 
urea in splits [half N at planting and the re- 
maining in 2 equal splits each at 2 1 days af- 
ter transplanting (DAT) and panicle-initia- 
tion stages], 75 kg Niha as rea supergranules 
(USG) at 7 DAT and 5 combinations of or- 
ganics and inorganic fertilizer (urea) to sup- 
ply 37.5 kg Nlha each. Both green-manure 
crops were grown for 40 days and then in- 
corporated in situ (keeping required quanti- 
ty). A basal dose of 30 kglha each of P,O, 
and K,O was common to all the treatments. 
A long-duration (155 days) variety 'Gayatri' 
was planted in the second fortnight of July at 
a spacing of 15 cm x 15 cm. 

Fractional application of N at suboptimal 
levels 

This trial was carried out during dry and 
wet seasons of 1987. During dry'season, 
there were 14 treatments (Table 3) 
comprising 40 (suboptimal) and 80 
(optimal) kg Nlha and 7 different schedules 
of single and split applications at p'lanting 
active tillering and panicle-initiation stages. 
The design used was split-plot with N levels 
in the main plot and split application in 
subplots. The treatments were replicated 4 
times. The variety 'Udaya' of 130 days 
duration was planted in the second week of 
February. 

This experiment was repeated in wet 
season with only 1 level (lower than 
optimum) of 20 kg N/ha. An additional 
treatment of a 'no nitrogen control' was 
included making the total number of 
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treatments 8 (Table 4). The treatments were 
replicated 4 times in randomized block 
design. The variety 'Salivahana' ('IET 
7590') of 145 days was planted during the 
first fortnight of July at a spacing of 15 cm x 
15 cm. 

Relative efficiency of amended urea 
materials 

This study was carried out during wet 
season of 1988. and 1989 to find out the 
agronomic effkctiveness of the newly 
amended urea materials. There were 12 
treatments (Table 5) comprising a no 
nitrogen control, application of 2 levels of N 
(30 and 60 kglha) in the form of Mussorrie 
rock phosphate-coated urea (MRPU; N 
36%), gypsum-coated urea (GCU; N 36%), 
neem-coated urea (NCU; N 34%) either all 
at planting or in 2 splits-half at planting 
and the rest at active tillering, i.e. 4 weeks 
after planting. These treatments were 
compared with conventional 3 split 
applications of prilled urea (PU) (half at 
planting, one-fourth at active tillering and 

the rest at panicle-initiation stage) at 30 and 
60 kg Nlha levels. The treatments were 
replicated 4 times in randomized block 
design. The variety 'Salivahana' was planted 
during second fortnight of July with a 
spacing of 15 cm x 15 cm. 

An uniform dose of 30 kglha each of 
P,O, and K,O was given to the crop at 

5- 

planting in all the trials. 

RESULTS AND DISCUSSION 

Integrated nutrient-management trial 
Combined use of different organics 

(Azolla compost, green-manures, FYM and 
water-hyacinth compost) and prilled urea 
each source 37.5 kg N k a  showed compara- 
ble yield performance as that of prilled urea 
@ 75 kg N/ha applied in 3 splits or USG ap- 
plied by point placement 7 DAT. A mean - 
yield increase of 45.8% was observed with 
these treatments over. no nitrogen control 
(Table 1). The increase in yield was attrib- 
uted due to improvement in overall growth 
characters as reflected in number of panicles 
and panicle weight and their significant 

Table 3. Efficiency of single and split application of N at suboptimal rate (20 kglha) in wet season of 1987 

Treatment Fractional application at Grain Panicles1 Panicle 
different growth stages yield m2 weight 

(tonnestha) (g) -" 
P T PI 

0 0 0 4.07 22 7 2.21 

100% 0 0 4.62 25 1 2.22 

0 100% 0 4.62 262 2 33 

0 0 100% 4.40 24 1 2.62 

50% 50% 0 5.05 259 2.28 

0 50% 50% 5.06 256 2.55 

5 0% 0 50% 4.66 250 2.34 

50% 25% 25% 4.66 25 1 2.49 

CD (P = 0.05) 0.22 9 0.1 1 

P, Planting; T, tillering; PI, panicle initiation 
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Table 4. Effect of different modified urea materials and their time of application on yield attributes and yield of 
rice 

Treatment Panicle weight 
(g) 

Control (No. N) 

MRPU, 30 kg Nlha (all basal) 

NCU, 30 kg Nlha (all basal) 

GCU, 30 kg Nlha (all basal) 

Split application of PU at 
30 kg Nlha (3 times) 

MRPU, 60 kg Nlha (all basal) 

NCU, 60 kg Nlha (all basal) 

GCU, 60 kg Nlha (all basal) 

Split application of PU at 
60 kg Nlha (thrice) 

Split application of MRPU 
(twice), 60 kg Nlha 

Split application of NCU 
(twice), 60 kg Nlha 

Split application of GCU 
(twice), 60 kg NAla 

CD (P = 0.05) 

Grain yield Mean N-use 
(tonnes/ha) efficiency 

(kg grain/ 
1988 1989 Mean kg N) 

positive correlation with yield (r values : 
panicle vs yield : 0.98, panicle weight vs 
yield : 0.83). Thus there is a scope to mini- 
mize fertilizer consumption by 50% by 
adopting this system. The results c o n f m  the 
findings of Sharma and Mittra ( I  990) and 
Panda et al. (1991). 

Fractional application of N at suboptimal 
levels 

During dry season, at optimum level of 
80 kg Nlha, the grain yield with 
conventionai 3-split applications (at 
planting, active tillering and panicle 
initiation) w2s significantly higher than the 
other treatments (Table 2). At suboptimal 
level of 40 kg Nlha, application in 2 splits 
either at tillering and panicle initiation or at 

planting and panicle initiation proved 
superior to other treatments. Thus it is 
possible to skip 1 fraction either at planting 
or tillering stage for higher production. In 
treatments with single dressing, application 
at active tillering stage was found superior to 
application at planting or at panicle;- 
initiation stage. 

During wet season, application of 20 kg 
Nka in 2 equal splits, either at planting and 
active tillering or active tillering and panicle 
initiation, significantly increased the grain 
yield over single application or 3 split 
applications (Table 3). Among single 
application treatments, nitrogen given at, 
planting or at active tillering was 
comparable and superior to that applied at 
panicle initiation. Application of nitrogen at 
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panicle initiation increased the grains 
panicle, whereas application at planting or 
active tillering increased the panicles/m2. 
Nitrogen absorbed up to maximum tillering 
stage results in panicle number (Takahashi, 
1975) and that absorbed at panicle-initiation 
stage increases spikelets panicle 
(Matsushima, 1964). 

Relative efJiciency ofmodijedforrns of urea 
At 2 N levels (30 and 60 kglha) tested, 

basal applications of modified urea forms- 
MRPU, GCU and NCU-gave colnparable 
yield as that of conventional 3 split 
applications of PU (Table 4). Split 
application of these materials at 60 kg Nha 
level 2 times during the crop growth was of 
no additional advantage in over single basal 
application. The number of panicles/m2 and 
panicle weight also did not differ marleedly 
among these treatments. As might be 
expected, the grain yield increased 
significantly from 0-30 kg Nha. Increasing 
of N from 30 to 60 kglha caused significant 
improvement in yield in case of 
conventional 3-split applications of PU 
during both the years and split application of 
MRPU during 1989. The N-use efficiency 
(kg grainlkg N applied) with single 
application of 3 amended urea was higher 
than that of conventional 3 split applications 
at lower level of 30 kg Nlha. At higher level 

(60 kg Nha) however, the reverse was true. 
Thus it is evident that a basal application of 
modified urea forms was as good as 
conventional 3 split applications of PU 
under shallow submerged condition. Their 
effectiveness is likely be better under higher 
water depths where split application of PU is 
not feasible. 
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