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ABSTRACT

A two-year field experiment was carried out at experimental farm of BCKV, Nadia, West Bengal during kharif
seasons of 2019-20 and 2020-21 to study the effect of combined application of coated urea and organic manure
on performance of rice. The experiment was laid-out in a randomized complete block design with four replications
and treatment comprised 5 treatment combinations, such as T,, control plot (without N); T,, 100% recommended
dose of nitrogen (RDN) through neem-coated urea (NCU); T,, 75% RDN through NCU + 25% RDN through FYM
(farm yard manure); T,, 100% RDN through polymer sulphur coated urea (PSCU); T,, 75% RDN through
PSCU+25% RDN through FYM. The results showed that 75% RDN through PSCU+25% RDN through FYM re-
sulted in maximum growth attributes, viz. plant height (110.8 cm), maximum number of effective tillers per square
meter (416/m?), highest dry-matter accumulation (DMA) (740 g/m?), leaf area index (LAI) (4.47) and crop growth
rate (CGR) (6.56 g/m?day), highest yield components like panicle length (23.5 cm), panicle weight (9.95 g), num-
ber of filled grains/panicle (113), test-weight (21.3 g) and maximum grain yield (4.79 t/ha) and straw yield (5.53 t/
ha). Similarly, maximum amount of total nutrient uptake by crop (99.7, 40.1 and 208 kg/ha NPK), protein yield (418
kg/ha), gross returns (X 71.8 x 10° /ha), net return (X 52 x 10%/ha) and B: C ratio (2.73) were noticed under T, treat-
ment. Therefore, it is advisable to implement a comprehensive nutrient management strategy T, (75% RDN
through PSCU + 25% RDN through FYM) in rice cultivation. This approach enhances growth, yield, nutrient
absorption, and quality, ultimately boosting agricultural productivity, profitability, and sustainability.
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Rice (Oryza sativa L.) holds significant importance as a
cereal crop, both in India and globally. It serves as a staple
food grain for over 50% of the global population. India,
specifically, boasts the largest rice cultivation area span-
ning 46.38 million ha, making it the second-largest pro-
ducer worldwide with a production volume of 130.29 mil-
lion tonnes (mt). The average productivity in India stands
at 2.81 t/ha (Gol, 2022). In the state of West Bengal, rice
cultivation covers approximately 5.8 million ha, resulting
in a production of 16.6 million tonnes and with a 2.60 t/ha
productivity, which is far below the national average. Vari-
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ous reasons for low productivity are cultivation of long-
duration local cultivars, non-availability of seeds of high-
yielding varieties, low solar radiation, high incidence of
insect-pests, diseases and weeds, and poor N management
(Gounda et al., 2023). Rice is a well-established cereal
crop, having high nutrient requirements, particularly for N.
Effective N management is a crucial aspect of modern
farming practices. The growing global population is driv-
ing an increased demand for rice, posing challenges for
sustainable rice cultivation practices. One crucial aspect of
rice cultivation is optimization of fertilization practices to
ensure not only high yields but also environmental
sustainability (Shahzad et al., 2019). Traditional fertilizers,
such as ordinary urea, have been widely used in rice culti-
vation. However, the efficiency of N use in cereals, espe-
cially heavy feeder crops like rice, is often compromised
due to various losses associated with ordinary urea. These
losses include NO,” leaching, NH, volatilization, and
denitrification, which collectively result in reduced N use
efficiency (Sun et al., 2020). One promising approach to
mitigate these losses and enhance N-use efficiency is the
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use of coated urea. Coated urea involves encapsulating the
nitrogen-containing granules with a protective layer (sulfur
or polymers), acts as a barrier, allowing for slow or con-
trolled release of nutrient into the soil (Rehman et al.,
2022). This controlled release not only minimizes N losses
(leaching, volatilization, and denitrification) but also en-
sures a sustained and steady supply of N to the plants, op-
timizing nutrient uptake (Kumar et al., 2024). The slow-
release characteristics of coated-urea ensure a sustained
supply of nitrogen to plants over an extended period, align-
ing nutrient availability more closely with the crop’s de-
mand. This not only reduces the need for frequent applica-
tions but also minimizes the risk of environmental pollu-
tion. Additionally, the controlled release allows for better
synchronization between nutrient availability and the vari-
ous growth stages of the rice plant (Samant et al., 2023).
The importance of organic manure in sustainable agri-
culture has also been widely recognized. Organic manure
serves as a rich source of essential nutrients, providing a
balanced and diverse array of elements necessary for the
healthy growth of rice plants. Unlike synthetic fertilizers
that often supply a limited set of nutrients, organic manure
contains macronutrients, such as nitrogen, phosphorus, and
potassium, as well as micronutrients like zinc, copper, and
manganese (Karki et al., 2023). This comprehensive nutri-
ent profile ensures that rice plants receive a holistic and
well-rounded diet, reducing the risk of nutrient deficiencies
and promoting overall vigor. Organic manure, derived from
plant or animal sources, contributes to soil health, enhances
microbial activity, and provides a diverse range of nutrients
essential for plant growth. Organic manure acts as a micro-
bial stimulant, fostering the growth and activity of benefi-
cial microorganisms in the soil (Pathak et al., 2023). Or-
ganic manure stands as a cornerstone for sustainable rice
cultivation. Its multifaceted benefits, ranging from nutrient
enrichment and soil structure improvement to environmen-
tal sustainability, make it an invaluable input in modern
agricultural systems. When used in conjunction with syn-
thetic fertilizers like coated urea, organic manure has the
potential to synergistically enhance the overall nutrient
availability to plants (Rehman et a/., 2022). Thus, the com-
bined application of coated-urea and organic manure pre-
sents an intriguing avenue for improving the growth, pro-
ductivity, profitability, and nutrient acquisition of rice.
While individual studies have explored the effects of
coated urea or organic manure on rice cultivation, there is
a noticeable gap in the research regarding their conjoint
application. Understanding the interactive dynamics and
potential synergies between these two fertilizers is crucial
for developing holistic and sustainable fertilization strate-
gies for rice crops. In this context, a field experiment was
conducted for two consecutive years to investigate the im-
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pact of conjoint application of coated urea and organic
manure on growth, productivity, profitability and nutrient
acquisition of rice.

MATERIALS AND METHODS

An experiment for two years duration (2019-20 and
2020-21) was conducted at the D-Block farm of BCKV,
Nadia, West Bengal. The experimental site is situated at a
latitude of 22°98°N and longitude of 84°42°E, with an al-
titude of 9.50 m above mean sea level (MSL). This region
has hot, sub-humid to humid climate. The temperature
reached a maximum of 34°C in the month of May and
minimum temperature got down to 23°C in the month of
October during the crop growing season. The site receives
an average annual rainfall of 1440 mm. The soil sample
were collected before sowing of kharif rice and analyzed
therefore. Soil of experimental site was clay loam in texture
having bulk density 1.45 Mg/m® with a neutral soil reac-
tion, low levels of organic carbon (0.49 percent) and avail-
able N (205.3 kg/ha), high level of available P (28.8 kg/ha),
and medium level of available K (175.5 kg/ha). The ex-
periment was laid-out in a randomized complete block de-
sign (RCBD) with four replications and treatments com-
prised of five treatment combination such as T, Control
plot (without N); T,, 100% RDN through neem coated urea
(NCU); T,, 75% RDN through NCU + 25% RDN through
FYM (farm yard manure); T,, 100% RDN through polymer
sulphur coated urea (PSCU); T,, 75% RDN through PSCU
+25% RDN through FYM. The 21 days old rice seedlings
of ‘Satabdi’ variety were transplanted on June 20%, 2019
and June 7%, 2020 respectively, with crop geometry of 20
cm (row to row), and 10 cm (plant to plant spacing). The
recommended dose of fertilizers for rice was 150 kg N/ha,
80 kg P/ha, and 60 kg K/ha. The nutrients were supplied
through NCU (46% N), PSCU (36% N), SSP (16% P,0,)
and MOP (60% K,0) and FYM (0.50% N, 0.25% P,O, and
0.50% K,0). The prescribed treatments for rice cultivation
involved the application of the full amount of farmyard
manure (FYM), phosphorus (P), and potassium (K), along
with half the dose of nitrogen (N) prior to the transplanting
of rice seedlings. The remaining 50% N was administered
in line with the recommended treatment schedule in 2-
splits during the vegetative stage, and the remaining N split
equally—25% at the early tillering stage and 25% at the
panicle initiation stage. The harvesting of rice was con-
ducted on October 9, 2019 and October 18, 2020 respec-
tively. The recommended cultivation practices were fol-
lowed throughout the crop duration. The observations for
growth and yield attributes were taken from the standing
rice crop. From the 5 tagged plants of rice, plant height was
recorded from the ground to the tip of the panicle by meter
scale (cm). Leaves of these plants were also used for
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calculation of leaf area with the help of leaf area meter
(Model LI-COR-3100) and the leaf area index/plant was
calculated by using the following formula:

Total leaf area/plant (cm?)

LAl = >
Ground area occupied/plant (em?)

The culms, leaves, and panicles of the above mentioned
collected samples were separated, air-dried in the shade,
followed by drying in the hot-air oven at 70 °C till a con-
stant weight was obtained in gram. This dry weight was
used for the calculation of mean crop growth rate. The
mean crop growth rate was worked out with the following
formula, it expressed as g/m’ground area/day.

W, — Wy /1

CGR= ( T,— T, )(E)
Where,

W, and W, are dry weight (g) of plants at time T and T,

respectively

T,- T, is the interval of time in days

S is land area (m?) occupied by plants

When the rice reached harvest stage, the tillers in one-
meter-square area were counted and expressed as tiller
number/m?. Five panicles were chosen at random, and the
grains from each panicle were counted, averaged, and rep-
resented as the total number of grains per panicle. Number
of filled grains/panicle from randomly selected panicles
were counted. Mean of five panicles was arrived and ex-
pressed as number of filled grains/panicle. Thousand grains
were drawn randomly from the composite sample of grain
yield obtained from each of the net plot area, weighed and
expressed as test weight in gram. Manual labour was used
to harvest each plot’s net area. The product was exposed to
sunlight. Plot-wise threshing of the bundles was then done.
The grains underwent separate winnowing, followed by 4
days of cleaning and sun-drying. Separate weights were
recorded for grain, straw, and chaff. Grain and straw yields
have been reported @ 14% moisture content. Samples of
grain and straw were prepared for nutritional analysis.
Samples were first dried in an oven at 65°C until a constant
weight was reached. After that, they were ground in a
Willey mill fitted with stainless steel blades. The amount of
N (%) in grain and straw was estimated using a modified
Kjeldahl technique. Using a UV-VIS spectrophotometer set
at 420 nm, the vanadomolybdophosphoric acid yellow
colour technique was used to measure the P content of
grain and straw. The K concentration in grain and straw
was determined by flame photometer. Nutrient uptake was
calculated by using the following expression:

N uptake (kg/ha) in grain/straw = [% nutrient in grain/
straw x grain/straw yield (kg/ ha)]

The N content (%) was multiplied by a conversion fac-
tor of 6.25 to estimate the protein content in the grains.
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This conversion is derived from the nitrogen content,
which typically constitutes 16% of rice protein. Cal-
culating protein yield was done using the following
formula:

Protein yield (kg/ha) = Protein content (%) x grain yield
(kg/ha)/100

The total value of the output was quantified in monetary
terms, and determined using the following formulas:

Gross returns (3/ha) = Value of the grain (3/ha) + Value
of the straw (3/ha)

Net returns (Z/ha) = Gross returns (3/ha) — Total costs
(R/ha)

B: C ratio = Net returns (3/ha) /Total cost (3/ha)

The data generated from the characters under study for
both the year was analyzed using Fisher’s method of
ANOVA as described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

Growth parameters

The results showed that maximum plant height (110.8
cm), DMA (740 g/m’) and LAI (4.47) were recorded in T
treatment which was statistically at par with T, treatment
and significantly better than remaining treatments. The
highest value of CGR (6.56 g/m*/day) was noticed under T
treatment which was significantly higher than T, and stood
at par with other treatments. It might be due to slow release
of N from coated urea over time owing to its protective
coating, providing a sustained supply of nitrogen to the
plants. This helps in maintaining a consistent nutrient avail-
ability throughout the plant growth cycle, which is essen-
tial for optimal growth and development (Rehman et al.,
2022).

Yield attributes and yield

A maximum number of tillers/m?(416), panicle length
(23.5 cm), panicle weight (9.95g) and 1,000-grain weight
(21.3 g) were noticed under T, followed by T, treatment.
The maximum number of filled grains/panicle was ob-
served under T, which were statistically at par with T,, T,,
T, treatments and significantly higher than T,. Similarly, T,
resulted in significant improvement in grain yield by 103%,
straw yield by 90% as compared to other treatments re-
spectively. It might be due to wide range of essential nutri-
ents in organic manure besides nitrogen, such as phospho-
rus, potassium, and micronutrients. The addition of organic
manure alongside coated urea helps in supplying a bal-
anced range of nutrients to the plants, ensuring that their
nutritional requirements are adequately met throughout the
growing season (Sun et al., 2020). The release pattern of N
from the PSCU enhanced the test weight due to larger car-
bohydrate assimilation and steady nutrient translocation to
the panicle from other organs (Sun et al., 2020).



3
No.

1. 69,

[Vo

DAS ET AL.
MITA

SuUs

244

ig-
a eds
take (kg/h tfces show Crop
d up rac ke by _
%) an ment p d upta t prac
ent ( nage t an cmen ient
jent content ( nt ma onten anag utrien
trien nutrie ient ¢ rient m nt of n w
Nu Different n nutr ent nut t amou nd Stra
cto ~ffer . hes a t-
%D ificant effe ong the dlded the l(l)}gp 2-38%tK)0ther treaa
g ni Am Ccor 8% P, dto ic ma-
5 2). re 4 re nic
o= 3 E (Tabletreatment T(sl 40% I(\)I(;/OK) Compia and Org:lllstained
TSR3 = ices, . ain (1. 70% d ur his he
en S >~ tic n gr P. 1. oate ime. T tot
NI i = tent i 31% P, etoc er tim trients ient
o e 2 conter N, 0.3 be du lly ov fnu utrien
& 59% N, ight adua ly of nu ing nut r
PR SRS (OIntS- This mutrients g steady Sulopd optimiz tain hlgheh
5 o 8 NI I ON me ase n res a €ss an main ier srowt
3 el @ = A rele CISUTes & nt str can hier g i
m e N + nure pattern - g nutrie It plants 'ng healt] 1y maxi-
— =) <t = se imizin ult, t1 imilar >
= = = lea inimiz res 0 ila 0.1
R re mnim sa rom Sim 4
- £ 25 NN 8 lants,m iency- A. tiSSueS’p 2019)' (99~7’ his
237 W o oo | & p ke effic in their detal, ke by crOpt ent. Thi
=~ 5ad = = v upta vels i hahza take treatm utri-
SRRV & ient le nt (S ient up er T, ved n
~ pal S z nutri lopme 1 nutr und impro s as
RPN n - elop tota und itv and im erve i
2ES3 il IS nd dev t of as fo ility a that s ic
17 5 — = N =) v a oun K) W 1l fert 3 tter rgan
8 BIE aaa 33 = mum amkg/ha NP anced soi rganic ma ition of o more
22a09 = nd 208 ¢ to enh iding o [oposion® o ol
N % might be due by prov The de making d peri
= 23 E < T mig ailability utrients. radually, n extendfe rther ex-
i E =) 2R3 S =) ent av ir for n trients g ts over a rties, fu ilabil-
S RS < S O servo s nu t roo rope d ava ient
P ey a - are 1ease lan sep . ase en
S AR % re to p clea is incre nutr
Q [30) ~ ter ilable W-T his 1 ter
by s S\ — mat aila its slo T rea take
3 5 5 Z, ilv av ith it . ogen.” lates g ient up
e 2 ® < dily with nitr u rien
Flges s-ag s o ed urea, bility of zone stim total nut
NG \ = S oat ila ot icher
& IR SRS = C the ava in the ro to hig
2 . == = tendi utrients i leading
, = —~ oo . n tsa ) ot
g e 2s ¢ IS 1ty o by plan 23). (kg/ha asn
= . tw
£125% SASE8S 3 uptake tetal.20 Syt tices but
= o S 2 (Saman £ (%) and pr eters, pro ment s the study
B = = = ma (&
S — < < S tein ua trie C S T .
2 €5 =i =5 gy p = Prote the q ent nu influen /ha) wa ionifi-
& Z Q28 RS > Amonf1 by differ iﬁcanﬂyl d (418 kg h T, and sig the
S S % z influence 1d was Slgnotein e tpar wit h be due tf ase
A ~ 2|z ! tein yie imum pr istically a It might b ed rele
o S =40 2 3 3 S pro maxi statis ents. ustamed $ nu-
@2 RS S The ma was atm nd's ariou
5| &2 sano a s & year. T, which other tre aslowatributesV fum. A
2 893 + der 5 than vides con otasstur f
= 557 0 213, unntly hlghetred urea przic manuriorusa a“dhg synthesis E_
S| oE 25 & P ca hat coa ile orga hosp ial for t ilizers €
=2 §8 Qa9 <% Zz3 fact t while ¢ gen, pl sentia e ferti well
S8 S ¥ A S itrogen, w g nitrog ts is ess of these en as we
= e 54 z ~ ofn includin f nutrien ination ient nitrog thesis,
kS 5 S @ = ients in v o mbin: icien in syn .
I h - s £ balaneod o plants. The cocss o e D (Rehmon of o
= g 9 = QL3 — = ba ins in p € ac de ( are-
E| B2 o N s hav ) needec ops urea
c|2 538 o - L 25 D i plants & e contont ed that S volatiliaton,
5 < 5 w 3 res ntia in ¢ te ola ic
EN EFt s ol 25 oher csse rote 9) statec and v Organ
= =2 ce the . 1 herp 1 n C. -
15 L @ g e 238359 Z resulting in hig et al. (20 f jeaching uptake ity, pro
80 © 5 g © % ® :r'_ S ‘j_-‘ C£ resulti Shahzad o throulgble for p bial activ gen by
Q R X ~ B . SN ila icro itro .
5 - §§ 2 SRR g & 20223 nitrogen .lt(;ogen a‘@iity and ?l(;tion Ofrllll;ertihzers
o 2 = ce ni . 1t1 1 17 t . 0
= | 5 s - il E’ 5 duaking morences soil ffake and uﬂplied by bois 1ead1ng2;.
=] | . S b= S ) D)
é — = g o : g % N € ? mal’lure enh:fﬁcient url)litrogen sufein Synti? etal., 20
— Q@ ~ = s m . the the T Dro arki
é < 3 5% R =1 Z motlngAs aresul?fectiVely ff’n I::rops (K
5z 8 @ — S S. e t1
IEE £° enex S iE plan-tlized fmore in conten
Z|B 5232 ¢S £ 2 is uti ed prote
5 837 = gl =/ increas a, 2023).
& ‘a%a’i%fi P Sg Manjappa,
B| = 5} = T i A
HEE: folss
S B3 S
g 55| &%
2 T e
-~ ~ W Il
55_ s Al
-
| =
i




September 2024] OPTIMIZING RICE GROWTH, PRODUCTIVITY, PROFITABILITY AND NUTRIENT UPTAKE 245

- z Economics
Eo s 2 .
22w CIECE R Highest amount of gross returns (% 71.8 x 10°/ha)), net
s 5 return (X 52 x 10%/ha) and B: C ratio (2.73) were noticed
. = under T, as compared to the other treatments but T3 treat-
g2Ex E § i § S § 2 ment recorded the similar results. The combined applica-
= o . . . .
s %D tion of coated urea and organic manure improves soil fer-
g‘ = tility, structure, and microbial activity. Healthy soils pro-
S| e ¥l2 8838 E § i E duce healthier crops with improved resistance to pests and
§ £3 z diseases, resulting in higher yields and better crop quality.
Sl 2 T B¢ Higher productivity translates to increased revenues for
o~ . — o . . o . . . g
$ ERS Gl S R S R g farmers, offsetting the initial investment in fertilizers
g = E % (Pathak et al., 2023; Kumar et al., 2024). Coated-urea
e e o oA owv| O minimizes nitrogen losses through leaching and volatiliza-
s 2l o g ¥ @ T7 g g g
= DA A A v tion, ensuring that a greater proportion of applied nitrogen
§ . & is utilized by plants. Organic manure contributes to soil
51 8 — = O a4 O o o N . . . . . .
S| 5 Mlu & S & 3 vl organic matter, enhancing nutrient retention and availabil-
=) 2 <+ & & 0o o o S| 2 ) b X .
21 2 = ity. Together, these fertilizers increase nutrient-use effi-
~ Q i Y. g
) —‘é £) A ; ciency, allowing farmers to achieve optimal crop yields
S R s s T with lower fertilizer inputs, thus reducing production costs
s .
§ 2 g per unit of output (Kaur et al., 2023).
g z 2|l 322292 Overall, the study underscores the efficacy of treatment
g I T,, employing 75% RDN through PSCU combined with
o o . . . . .
5| = -+ o % 25% RDN through FYM, in maximizing growth attributes,
[2m) = X = . . .
S| 5 VN I R yield components, nutrient uptake, and quality parameters
c|® 92882353 yiex et P N
Sl ) in rice cultivation. T, exhibited superior performance
154 © = 5 p p
E|EE T - across various parameters, including plant height, tiller
o — s — . . . .
°l1z2 Sle e g2g s e En count, DMA, LAI, CGR, panicle characteristics, grain and
= = . . . .
é £ E straw yields, total nutrient uptake, protein yield, as well as
] = .« . o
s |z S e T I economic indicators such as gross returns, net returns and
o Z|ls o = = & = T ) > > ¢
8 I A S I Benefit to cost (B: C) ratio. Therefore, adopting a holistic
Z > pting
g o nutrient management approach like T, can significantly
S| E - a8 gl Z \ s e e
g1 2 PRI ? § § g 8| & enhance agricultural productivity, profitability, and
- [T ] . oqe . . . .
= é I sustainability in rice cultivation.
B 2. — - o -2
288 |a|2aad a8z REFERENCES
= o< S © o o o ™
€15 > GOI, 2022. Agricultural Statistics at a Glance, Ministry of Agricul-
o | E Z .
= 2 Y2 msacs z|¥ ture & Farmers Welfare Department of Agriculture & Farm-
g 21T T 22223 g ers Welfare Economics and Statistics Division, New Delhi
g s Gomez, K.A. and Gomez, A.A. 1984. Statistical procedures for ag-
g 8= o e e e — = 0 ricultural research. 2nd Edition, John Wiley and Sons, New
§ E“ M3 a oo a 2 g“i, York, Pp. 680.
= M Gouda, H.S., Singh, Y.V., Shivay, Y.S. and Manu, S.M. 2023. Effect
< =] ~ o 3 . , Y.V, L, YLD, , .M. .
%" é = - oo e o | LB of enriched composts and establishment methods on crop
S| S ||l X X X S 2| 2EF growth and nutrient concentration of rice (Oryza sativa) in
S| 2= S o S o o o| Q8 R . X
S| B Z hé trans-Gangetic plains of India. Indian Journal of Agronomy
|5 e e e o 2 2 68(2): 126-132.
5 “ ZlzD 9 oo s 29 °g g Karki, S., Ghosh, M., Chettri, B., Banerjee, B., Bandyopadhyay, S.
£ A and Ghosh, T.P.S. 2023. Effect of organic nutrient manage-
E i z ment on yield, quality, nutrient uptake and economics of aro-
° M & matic rice (Oryza sativa) in hill zone of West Bengal. Indian
:_13 8 = Journal of Agronomy 68(4): 434—438.
0 _ E S é_ Kaur, P., Saini, K.S., Kaur, K., Singh, T. and Walia, S.S. 2023. Influ-
c:; é 2 = s g ence of organic amendments and different levels of nitrogen
= | 3 4 O é g on production potential, economics and energetics of rice
gl & [ =5 (Oryza sativa)-wheat (Triticum aestivum) cropping system.




246 SUSMITA DAS ET AL.

Indian Journal of Agronomy 68(3): https://doi.org/10.59797/
1ja.v68i3.2801

Kumar, N., Bahadur, R., Yadav, S. K., Singh, S.P., Singh, A.,
Baheliya A.K. and Kumar, D. 2024. Productivity and profit-
ability of rice (Oryza sativa) influenced by customized fer-
tilizers under rice-wheat cropping system. Indian Journal of
Agronomy 69(1): 11-16. DOI: 10.59797/ija.v69i1.5475.

Manjappa, K. 2023. Integrated nutrient-management practices effect
on productivity of rice (Oryza sativa) and soil properties
under rainfed lowland rice situation — A long-term study.
Indian Journal of Agronomy 68(2): 133—139.

Pathak, S.O., Dhyani, B.P., Luthra, N., Shahi, U.P. and Shukla, G.
2023. Effect of conjoint application schedules of organic and
inorganic sources of nutrients on growth, yield and econom-
ics of rice. Indian Journal of Agronomy 68(4): 351-356.

Rehman, H.U., Malik, G.A., Rao, M.1., Hashim, S., Hussain, S.,
Irfan, M., Mubeen, K., Ali, M., Alam, M., Ali, M., Haider, I.,
Shakir, M., Skalicky, M., Ali, A.S., and Alfarraj, S., 2022.

[Vol. 69, No. 3

Sulphur coated urea improves morphological and yield char-
acteristics of transplanted rice (Oryza sativa L.) through en-
hanced nitrogen uptake. Journal of King Saud University —
Science 34(1): 101664.

Samant, T.K., Garnayak, L.M., Paikaray, R.K. and Mishra, P.J. 2023.
Effect of rice-establishment methods and nutrient manage-
ment on productivity, profitability and soil health under rice
(Oryza sativa)—groundnut (Arachis hypogaea) cropping sys-
tem. Indian Journal of Agronomy 68(3): 253-259.

Shahzad, R., Akbar, S., Jamil S., Javed, M.A., Jamil, M.W., Fatima,
N. and Igbal, M.Z. 2019. Polymer coating-based enhance-
ment of fertilizer use efficiency and growth of wheat crop.
International Journal of Bioscience 14(2): 562—572.

Sun, H., Zhou, S., Zhang, J., Zhang, X., Wang, C. 2020. Effects of
controlled-release fertilizer on rice grain yield, nitrogen use
efficiency and greenhouse gas emissions in a paddy field
with straw incorporation. Field Crops Research 253:
107814.



