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ABSTRACT

An experiment was conducted during Kharif, 2016 to investigate the influence of transplanting dates and
nitrogen levels on productivity of transplanted fine rice. Experiment was laid out in factorial randomized block
design with two transplanting dates (i.e. D,-15" and D,-30" July) as one factor and four levels of nitrogen (i.e.
0, 30, 60 and 90 kg N/ha) as second factor. Time of transplanting did not influence growth, yield attributes and
yield. However, among different levels of nitrogen, significantly highest yield and yield attributes were recorded
with 60 kg N/ha. Significantly highest straw yield was recorded with 90 kg N/ha. Rice transplanted on 15" July
proved to be superior with respect to gross returns (Rs.70337.50/ha), net return (Rs.38259.28/ha) and B: C
ratio (1.19) to that of 30th July transplanting. Whereas among nitrogen level s highest grossreturns (Rs.79307.50/
ha), net returns (Rs.52314.96) and B: C (1.94) ratio were obtained with application of 60 kg N/ha.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the most important
cereal crop of Indiaaswell asworld. Out of many fine
ricevarieties, traditiona varietiescultivatedin Indiaare
tall and constitute a sizeable proportion of export but
productivity of fine rice is very low as compared to
other varieties. The Sher-e-Kashmir University of
Agricultural Sciences and Technology, Jammu is also
involved in developing rice cultivars and has recently
developed finerice cultivar SIR-129 which isan early
maturity variety having plant height of 110-115 cmwith
high yield potential of about 44 g/ha. Due to its early
maturity it provides edge over other existing finerice
cultivars under rice wheat cropping system in Jammu
region. Apart from this dueto its short statured nature
it isresistant to lodging and also moderately resistant
to stem borer, leaf folder and bacterial leaf blight.
Productivity and quality of a crop depends on the
environmental conditionsand the agronomic practices
and in case of rice especially on the times of

transplanting and nutrient management. Time of
transplanting is one of important agronomic strategies
toexploit full potential of avariety andits photoperiod
sensitivity so as to harness maximum production with
improved quality of grain. Usually, yield declineswhen
planting is delayed beyond optimum time. Too early or
too late transplanting cause yield reduction dueto crop
sterility and lower number of productive tillers
respectively (Nazir, 1994). Yoshida (2001) reported that
rice plants require a particular temperature for its
phenological development such as panicle initiation;
flowering, panicle exertionsfrom flag leaf sheath and
maturity and these arevery muchinfluenced by planting
dates. Further, quality traits of aromatic rice are known
to be highly influenced by temperature particularly at
thetimeof flowering, grainfilling and maturity. Hence,
the optimum time of transplanting play an important
rolein boosting theyield and quality of basmati rice.

Besides transplanting date, nutrition is an
important factor which tremendously affectsthegrain
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yield of finerice. Among the nutritional factors, nitrogen
(N) isessential for riceand usually it isthe most yield-
[imiting nutrient inirrigated rice production around the
world (Samonte et al., 2006). Rice plants require
nitrogen during vegetative stage to promote growth and
tillering, which in turn determines number of panicles.
Nitrogen alsoplaysaroleingrainfilling, improving the
photo-synthetic efficiency and promoting carbohydrate
accumulation in culms and leaf sheaths (Mae, 1997).
Fine rice responds differently to nitrogen application
ascompared to coarserice. Theapplication of nitrogen
fertilizer in fine rice either in excess or less than the
optimum rate affects both yield and quality of ricetoa
remarkabl e extent. Therefore, nitrogenisthe key input
for increasing the productivity of finerice (Mahajan et
a., 2010). Inadequate application of nitrogen resulted
inreduced |eaf area, thereby, limiting light interception,
photosynthesisand finally biomassgrowth, grainyield
and water productivity (Sinclair, 1990). On the other
hand, high nitrogen may lead to lodging, increased
incidence of insect-pest attack and resulted in lower
grain quality of rice. Hence, it becomes imperative to
know the optimum dates of transplanting as well as
dose of nitrogen to use farm resources efficiently for
quantitative and qualitativeincreasein rice production.

MATERIALS AND METHODS

A field experiment was conducted at the research farm
of Division of Agronomy, Sher-e- Kashmir University
of Agricultural Sciences and Technology of Jammu
during kharif 2016. The experimental soil was sandy
clay loam in texture medium in available phosphorus
and potassium, low in organic carbon and available
nitrogen. The experiment was conducted in factorial
randomized block design with three replications. The
treatment consisted of two times of transplanting (i.e.,
D, and D,) as one factor and four levels of nitrogen
(i.e., 0, 30, 60, 90 kg N/ha) as second factor. Seedlings
of 30 days of newly developed finerice cultivar 'SIR-
129" were transplanted on 15" and 30" July under
puddled conditions at spacing of 20 x 10 cm. Full dose
of phosphorus and potassium along with one third of
nitrogen were applied as basal dose at the time of
sowing and remaining onethird of nitrogen wasapplied
in two equal splits, one third at tillering stage and the
onethird was applied at panicleinitiation stage. Dried
grain and straw subsampleswere analyzed for Kjeldahls
N. Nitrogen uptake (kg/ha) in grain, straw and total
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(grain + straw) was estimated as product of N content
and plant yield (grain, straw and total). Different
estimates on N efficiencies were made by using the
following calculationsas:
Grainyieldintreated plot (kg/ha) -
grainyieldin control plot (kg/ha)

Nitrogen use =
efficiency Amount of nitrogen applied

(kg/ha)

N uptake in treated plot (kg/ha) - N
Apparent uptakein control plot (kg/ha)

recovery (%) =

Amount of nitrogen applied (kg/ha)

Nitrogen-
efficiency
ratio (NER) =

Dry matter yield at harvest (kg/ha)

N accumulationin crop at harvest (kg/
ha)

Physiological efficiency index of absorbed
nitrogen (PEIN) of the treatments was calculated as
ratio of kg grain produced to akg of nitrogen uptakein
above-ground dry matter at harvest (Isfan, 1990).

Physiologica
efficiency
index PEIN =

Grainyield produced (kg/ha)

N uptake in above dry matter at
harvest(kg/ha)

Satistical analysis

Analysis of variance was performed to determine the
effects of transplanting dates and N levels, and their
interaction using Opstat (2 factor) developed by
CCSHAU, Hisar. The interpretation of treatments
effects were made on the basis of critical difference at
5 % probability level. The key for degrees of freedom

Table 1. Analysisof Variance (ANOVA)

Source of Variation Degree of Freedom
Replication ( r-1) 3-1=2

Factor a(a-1) 2-1=1

Factor b (b-1) (4-1)=3

Factor a (a-1) x Factor b(b-1) (2-1)x (4-1)=3
Error (r-1)(2n-1) (3-1) x (23-1)=14
Total (rab-1) 23




used in analysis of variance is presented in Table 1.
RESULT AND DISCUSSION

Yidd attributes

Thetimesof transplanting did not influence the number
of tillers significantly at harvest and other yield
attributing characters, viz. number of paniclesm?, total
graing/panicle, number of filled grains/panicle and 1000-
grain weight (g). Whereas among the nitrogen levels
significantly highest number of panicles/n?, total grains/
panicle, number of filled graing/panicle and 1000-grain
weight (g) were recorded with 60 kg N/ha which was
however statistically at par with 90 kg N/ha(Table 2).
Thisimprovement inyield attributing characters of rice
might have happened due to high production of
photosynthateswith increased nitrogen application and
their effective transl ocation from source to sink which
led to the proper formation of grainsduring grainfilling
period. Further increase in level of nitrogen reduced
the yield attributing characters which may be caused
by an increase in competition for metabolic supply
among tillers causing heavy drain on soluble
carbohydrates. Similar findings were also reported by
Singhet al. (2005), Mittotiya (2006), Laroo et a. (2007),
Pandey et a. (2007) and Singh et al. (2008).

Yidd

Thetime of transplanting did not influence significantly
the grain and straw yields of rice. However, there was
significant increase in grain as well as straw yield of
ricewithanincreasein level of nitrogen. Significantly
highest grain yield wasrecorded with 60 kg N/hawhich
was statistically at par with 90 kg N/ha. Increased
number of panicles/m?, total grains/panicle, number of
filled graing/panicle and 1000-grain weight (g) was
mainly responsiblefor theincreased yield at thislevel
of nitrogen along with efficient translocation of
photosynthates from source to sink. These results are
in close conformity with the findings of Jahan et al.
(2014), and Pradhan et a. (2014). Further increasein
level of nitrogen reduced theyield attributing characters
and yield ultimately which may be caused by anincrease
incompetition for metabolic supply amongtillerscausing
heavy drain on soluble carbohydrates. Similar findings
were also reported by Parihar (2004); Singh et al.
(2005); Mittotiya (2006); Laroo et a. (2007); Pandey
et al. (2007) and Singh et al. (2008).
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Table 2. Effect of times of transplanting and nitrogen levels
on yield attributing characters.

No.of Total

Treatments No. of No. of  1000-

tillers  panicles grains filled gran
at /m? /panicle grains  weight(g)
harvest [/panicle

Times of

transpla-

nting

15" July 23567 22828 104.22 8262 23.15

30MJuly 23333 22610 103.67 80.14 22.63
SEm (+) 0.78 0.73 0.18 0.82 0.17
CD (5%) NS NS NS NS NS

Nitrogen

levels

N, 204.00 196.99 96.89 77.09 2149
N, 232.00 22810 10146 79.35 2240
Ngo 248.33 24240 106.00 84.02 23.80
N 250.67 238.28 10519 81.82 2314

90
SEm (+) 431 271 1.56 0.73 0.27
CD (5%) 13.09 814 3.48 2.20 0.68
Interaction NS NS NS NS NS

However, significantly highest straw yield was
recorded with 90 kg N/hawhich remained statistically
at par with 60 kg N/ha This might have happened due
to thereason that application of nitrogen promotetillering
inrice, increased photosynthetic activity and dry matter
productionthat led to theincreased straw yield. Similar
results were also reported by Laroo et al. (2007);
Murthy et al. (2012); Pradhan et a. (2014).

Nitrogen uptakeand efficiencies

Therewas no significant effect of time of transplanting
on nutrient uptake by rice. However, the grain, straw
andtotal nitrogen uptake by riceincreased significantly
with levels of nitrogen. Significantly highest grain and
total nitrogen uptake of rice were recorded with 60 kg
N/hawhich was statistically at par with 90 kg N/ha. It
might be due to the fact that higher concentration of
nitrogen in grain as compared to straw which led to
highest uptake by rice crop and due to significant
highest grain yield at 60 kg N/ha. Similar resultswere
also reported by Zaidi and Tripathi (2007). However,
significantly highest nitrogen uptake by straw was
recorded with 90 kg N/ha which was statistically at
par with 60 kg N/ha. This might have resulted due to
vigorous growth of rice with increased nitrogen level
that led to maximum dry matter production which
resulted in higher straw yield. These results are in
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Table 3. Effect of times of transplanting and nitrogen levels

on nitrogen uptake and use efficiency.

Treatments Total NUE  Apparent Nitrogen Physiol-
nitrogen (kggrain nitrogen efficiency ogica
uptake /kg N) recovery ratio (%) efficiency

(%) index of N
Times of
transp-
lanting
15" July 6649 1200 2994 138.80 58.05
30MJuly 6481 13.66 29.53 15297 54.01

SEm(+) 090 1.66 2.29 3.78 1.69

CD (5%) NS NS NS 11.48 NS
Nitrogen

levels

N, 49.36 136.91 62.74
N, 63.30 20.16 46.46 11298 57.25
Ngo 7742 2105 46.75 153.67 52.03
N 7451 1011 2571 179.99 52.10

90
SEm (+) 127 2.34 3.23 535 2.39
CD (5%) 3.86 7.12 9.82 16.23 7.26
Interaction NS NS NS NS NS

Table 4. Effect of times of transplanting and nitrogen levels
on rel ative economics.

Treatments  Cost of Gross Net B: Cratio
Cultivation returns returns
(Rs./ha) (Rs./ha) (Rs./ha)
Times of
transplanting
15" July 32078.22 70337.50 38259.28 1.19
30" July 32078.22 67092.50 35014.28 1.09
SEm (+) - 0.63 0.08 0.72
CD (5%) - NS NS NS
Nitrogen
levels
N, 26364.72 55500.00 29135.28 1.11
N, 26639.72 66242.50 39602.78 1.49
Ngo 26992.54 79307.50 52314.96 1.94
Ny, 27351.24 73245.50 45894.26 1.68
SEm (+) - 2020 2139 0.08
CD (5%) - 6061 6418 0.24
Interaction NS NS NS NS

conformity with findings of Chopraand Chopra(2000).

The times of transplanting did not show
significant influence on the agronomic nitrogen-use
efficiency (NUE), apparent N recovery (%) and
physiological efficiency index of nitrogen (PEIN).
However, nitrogen-efficiency ratio (NER) was
significantly influenced by different transpl anting dates.
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Whereas, nitrogen levels had significant effect
on NUE, apparent N recovery (%), NER and PEIN
(Table 3). Agronomic NUE and apparent N recovery
declined significantly asN applied toriceis subjected
toleaching and denitrification |osses (Prasad, 1998) at
highest level of nitrogen. "The highest N- efficiency
ratio, whichindicated the efficiency of N utilization by
rice (kg dry-matter produced/kg nitrogen uptake) and
physiological efficiency index of nitrogen (ratio of kg
grain produced/kg N uptakein above- ground plant dry
matter at maturity) were observed at the highest level
of nitrogen and at control respectively which were
significantly higher than other nitrogen levels.

Relative economics

The data in respect of economic returns presented in
Table 4 revealed that 15th July transplanting recorded
maximum gross returns, net returns and B: C ratio as
compared to rice transplanted on 30th July. However
among different nitrogen levels, the application of 60
kg N/haresulted in maximum gross return, net return
and benefit: cost ratio closely followed by 90 kg N/ha.
The possible reason could be that the respective
treatment increased crop growth, yield attributes
culminating into higher grain and straw yield. Higher
economic returns were generated by virtue of higher
crop yield. These results are in line with findings of
Pradhan et al. (2014). The lowest net returns and
benefit: cost ratio was realized under control.

CONCLUSIONS

Our study concluded that overall performance of rice
staysunaffected with respect to different transplanting
dates. However, application of nitrogen affects its
performance significantly. Application of 60 kg N/ha
wastheoptimum dose of nitrogen for yield maximization
aong with higher net returns, gross returns as well as
B: Cratioirrespective of whether rice transplanted on
15" July and 30" July under subtropical irrigated
conditions of Jammu region.

REFERENCES

Chopra NK and Chopra NK (2000). Effect of row spacing
and nitrogen level on growth, yield and seed quality
of scented rice (Oryza sativa). Indian Journal of
Agronomy 45(2): 304-308

Isfan D (1990). Nitrogen physiological efficiency index in
some selected spring barley cultivars. Journal of



Plant Nutrition 13; 1907- 1914

Jahan M S, SultanaSand Ali MY (2014). Effect of different
nitrogen levelson theyield performance of aromatic
rice varieties. Bulletin on Institute of Tropical
Agriculture 37: 47-56.

Lar ooNM, Shivay Y Sand Kumar D (2007). Effect of nitrogen
and sulphur fertilization on yield attributes,
productivity and nutrient uptake of aromatic rice
(Oryza sativa). Indian Journal of Agricultural
Sciences 77(11): 772-725

Mae T (1997). Physiological nitrogen efficiency in rice:
Nitrogen utilization, photosynthesis and yield
potential. Plant Soil 196: 201-210

Mahgjan G Gill MS, SharmaN and Bhargj TS (2011). Effect of
nitrogen 3 fertilization on yield and quality
ofaromatic rice in north-western Indo-gangetic
plains. J. of Agri. Sci. and Tec. 1: 363-371

MittotiyaVK (2006). Response of rice varietiesto different
nitrogen levels under transplanted conditions.
M.Sc. Thesis, JKNVV, COA, Rewa, Madhya
Pradesh

Murthy KV R, Reddy DS and Reddy GP (2012). Response of
rice (Oryza sativa) varieties to graded levels of
nitrogen under aerobic culture. Indian Journal of
Agronomy 57(4): 367-372

Nazir MS (1994). Crop Production. National Book
Foundation, |slamabad pp. 252

Pandey N, Verma AK, Anurag and Tripathi RS (2007).
Integrated nutrient management in transplanted
hybrid rice (Oryza sativa). Indian Journal of
Agronomy 52(1): 40-42

Parihar SS (2004). Influence of nitrogen and irrigation

Oryza Vol. 56 No. 2, 2019 (209-213)

schedule on yield, water use and economics of rice
in summer season. Annalsof Plant and Soil Research
6(1): 29-31

Pradhan A, Thakur A and Sonboir HL (2014). Response of
rice (Oryza sativa) varieties to different levels of
nitrogen under rainfed aerobic ecosystem. Indian
Journal of Agronomy 59(1): 76-79

Prasad R (1998). Fertilizer urea, food security, health and the
environment. Curr. Sci. 75(7): 677-683

Samonte SOPB, Wilson LT, Medley JC, Pinson SRM,
McClung AM and Lales JS (2006). Nitrogen
utilization efficiency: relationshipswith grainyield,
grainproteinandyield related traitsinrice. Agro. J.
98:168-176

Sinclair TR (1990). Nitrogen influence on the physiology of
crop yield. Theoretical Production Ecology:
Reflections and Prospects pp.41-55

SinghAP, Meshram RK and Sarwagi SK (2005). Blending of
urea to enhance nitrogen use efficiency in
transplanted low land rice. Annals of Plant and Soail
Research 7(1): 57-59

Singh A, Pandey G and Singh RP (2008). Effect of green
manuring and nitrogen on productivity of rice-wheat
cropping system. Annalsof Plant and Soil Research
10(2): 191-192

Yoshida S (2001). Fundamentals of rice crop science.
International riceresearch institute, Phillipines pp.
91-110

Zaidi SFA and Tripathi HP (2007). Effect of nitrogen levels
on yield, N uptake and nitrogen use efficiency of
hybridrice. Oryza44(2): 181-183

0 213 0O



