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Abstract

Effect of sowing date and nutrient management practices on growth, yield, nutrient uptake and economics of irrigated
Toriawere studied in an experiment comprised of three main plot treatments of different sowing datesviz., 15" October,
30" October, 14" November and four subplotsviz., RDF, RDF+Sulphur, 75% RDF+FY M, 75% RDF+FY M + Sulphurin
split plot design replicated thrice. The results revealed that sowing of Toria on 15" October recorded significantly
higher plant height (150.1 cm), no of primary branches plant(5.2), dry matter accumulation plant*(28.6 g), no of siliquae
plant?(185.1), grainyied (1524.7 kg hat), harvest index (25.2 %) , B:C ratio (2.4), economic efficiency (Rs.376.8 ha' day-
1 with maximum uptake of N, B, K and S by seed. Among the nutrient management practices, application of 75%
RDF+FY M + Sulphur (40kg hat) recorded maximum plant height (157.2 cm), dry matter accumulation plant? (31.0g), no
of slliquaeplant?(201.2), no of seedssiliqua®(12.5), grainyield (1488.3 kg ha) with harvest index (24.0 %). Maximum B:C
ratio (2.5) and economic efficiency (Rs.358.7 ha' day*) was obtained in sole application of RDF and 75% RDF+FYM 5
t ha? respectively. Thus, sowing on 15" October and 75% RDF+FYM + Sulphur (40kg ha?) can be practiced for

maximizing yield, income, improvement of growth, nutrient uptake of irrigated Toria.
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Introduction

Toria(Brassicarapal. var. Toria) isanimportant oil seed
crop of Odisha after harvest of Kharif paddy. In India,
Toriaisashort duration crop cultivated largely in Assam,
Bihar, Orissaand West Bengal inthe east mainly aswinter
crop. The rapeseed-mustard, which contributes nearly
80% of the total Rabi oilseed production, is a vital
component in edible oil sector. The rapeseed-mustard
cropsarediverseintheir agro-climatic requirements and
crop management practices. In Odisha, rapeseed and
mustard isgrownin anareaof about 0.116 million hectares.
Thetotal production comesto 0.049 million tonneswith a
productivity of 422 kg ha! which is much below the
national average of 1176 kg ha! (Pati and Mahapatra,
2015). Hence, the rapeseed-mustard productivity ismuch
lower compared to national average. Also, the sulphur
freeinorganic fertilizers have limited the crop yield. To
build up soil fertility through INM was suggested as
potential meansto increasethe soil fertility especially in
dry lands (Subba Reddy et al., 1991). The uptake of the
nutrients by mustard increases due to gypsum application
and deep ploughing. A profuse vegetative growth and
higher yield dueto deep tillage and S application through
gypsum might have increased the uptake of these
nutrients by the crop (Pal and Phogat, 2005).

Indianfarmersaremostly marginal and small; do not apply
the recommended doses of nutrientsin these energy rich
crops. An indigenously available organic source of
nutrient has been recorded to enhance the efficiency and
reduces the requirements of chemical fertilizers. The
functions of sulphur within the plant are closely related
tothose of nitrogen and thetwo nutrientsare synergistic.
There is anegative balance of sulphur in our soilsasits
addition through various sourcesis much lower than the
removal (Mohd et al., 2007). Keeping this in view, an
experiment wascarried out to study effect of sowing date
and nutrient management practices on growth, yield,
economics and nutrient uptake of irrigated Toria.

Materialsand M ethods

A field experiment was carried out in Instructional farm,
Krishi Vigyan Kendra, Angul district in mid central table
land zone of Odishaduring Rabi seasons of 2013-14 and
2014-15 to study effect of sowing date and nutrient
management practices on growth, yield, nutrient uptake
and economics in irrigated Toria. The geographical
location of theareahas85° 04" E longitudeand 20° 49" N
latitude and average elevation of 300 m above mean sea
level. The average rainfall in both the year during the



study period from October to February was 218.9 mm.
The mean maximum and mean minimum temperature
registered in both the year was 32.8° C and 14.5°C
respectively. The soil of the experimental sitewasdightly
acidic in reaction (pH-5.6), sandy loam in texture with
medium in organic carbon (0.58 %), available nitrogen
(236.4 kg ha?), phosphorus (15.2 kg ha') and potash
(252.8 kg ha) contents (Jackson, 1973).

Theexperiment involvedthreemain plot trestmentscomprising
different deteof sowingviz. D, - 15" October, D,-30" October,
D.-14" November and four subplots viz N,- RDF
(60:30:30 kg NPK ha'), N- RDF + Sulphur (40kg ha*) ,
N,- 75%RDF+FYM 5tha,N,- 75%RDF+FYM 5tha'+
Sulphur (40kg ha?). Experiment was conducted in split
plot design with three replications in a fixed layout.
Recommended package of practices were followed for
growing Toriacv. Sushree during both theyear. The crop
was sown on different dates of sowing with 30 X 10 cm
spacing. Therecommended fertilizer dose were 60:30:30
N:P:K kg ha! respectively. Full doseof PandK asbasal
and N intwo splitsi.e. 50% as basal and 50% at 30 DAS.
Sulphur 40 kg ha* through chemical fertilizer (Sulfex 80%
WP) was applied at time of sowing. Three numbers of
irrigationswere supplied during seedling, flower initiation
and siliquae devel opment. Seed and stover samplestaken
after crop harvest were washed thoroughly, dried at 70°C,
pulverized and were digested in a diacid mixture of
concentrated HNO, and HCL O, (9.1) and sulphur in the
extract was estimated by turbidimetric method (Chesnin
and Yien, 1951). Economic efficiency (Rshat day™) was
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calculated by dividing net monetary returns ha? by total
life period (day) of crop. The data were statistically
analyzed applying the techniques of analysisof variance
and the significance of different sources of variations
were tested by error mean square of Fisher Snedecor’s
‘F test at probability level 0.05 (Cochran and Cox, 1977).
Resultsand Discussion

Growth parameters

Significant differenceswere observed dueto sowing date

and nutrient management practices on crop growth
parameters (Table 1). The plant height, no of primary
branches plant and dry matter accumulation plant*were
significantly higher in 15" Oct sowing than 30" Oct and
14" Nov sowing may be due to favourable atmospheric
conditions, especially temperature during growing period.
These parameters increased by 2.8, 10.8 and 13.5%
respectively on 15" October sowing ascompared to 14"
November. The reduction in plant height and dry matter
accumulation during delay sowing was due to reduction
in duration of vegetative growth stage, which slowsthe
cell expansion and their growth (Meena et al., 2015).
Nutrient management practices showed significant
differencein plant height, no of primary branchesplant?
and dry matter accumulation plant™ Application of 75%
RDF+FYM + S (40kg ha?) recorded significantly higher
plant height (157.2 cm), no of primary branches plant?
(5.2), dry matter accumulation plant*(31.0g) might be due
toincreased cell division and cell €l ongation was matched
withtheresultsof Sharmaet al. (1994).

Tablel: Effect of sowing dateand nutrient management practiceson growth parametersof  irrigated Toria(Pooled of 2 years)

Treatment Plant height No of primary Dry matter accumulation
(cm) branches plant? plant*(g)
Sowing date
D,- 15" October 150.1 52 286
D,- 30" October 149.1 49 280
D,-14" November 1460 47 252
SEm+ 004 003 008
CDa5% 015 on 026
Nutrient management practices
N,-RDF (60:30:30kg NPK ha) 1374 47 218
N,-RDF+ S(40kg ha) 1457 49 265
N,- 75% RDF+FYM 5t ha 1537 51 26
N,- 75% RDF+ FYM 5t ha'+ S (40kg ha) 1572 52 310
FEmt+ 0.10 005 010
CDa5% 030 013 029

*RDF= Recommended Dose of Fertiliser; S=Sulphur; S.Em=Standard Error of Mean; CD= Critical Difference
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Yidd attributes

All yield attributeswere significantly affected by sowing
date and nutrient management practices (Table 2). The
data reveals that 15" October sowing recorded the
maximum yield attributing characterslike no of siliquae
plant? (185.1), no of seeds siliqua? (11.9), 1000 grain
weight (4.5 g) which was significantly higher than 30"
October and 14" November sowing. Application of 75%

RDF+FYM + S (40kg ha?) produced maximum siliqua
plant® (201.2), no of seeds siliqua? (12.5), 1000 grain
weight (4.9 g) owing to better nitrogen and carbohydrate
metabolism of plantsthat facilitates synthesis of nucleic
acids and hormones which had encouraged the better
filling of seedsand higher transl ocation of food material
for formation of seed in advanced sowing. Thiswasin
agreement with Kumari et al. (2012) and Yadav (1999).

Table 2: Effect of sowing date and nutrient management practicesonyield attributing characters andyield of irrigated

Toria(Pooled of 2 years)
Treatment No No 1000 Gran Stover Harvest
siliquae seeds grain yield yied index
plant?® siliqguat weight(g) (kgha') (kgha?) (%)
Sowing date
D,- 15" October 1851 119 45 15247 45079 52
D,- 30" October 1812 116 45 1376.2 47349 25
D,-14" November 1744 109 44 12274 47699 204
St 024 002 0.00 1255 255 0.10
CDat5% 0.82 008 001 4341 882 0.35
Nutrient management practices
N,-RDF (60:30:30kg NPK ha) 156.7 104 40 12405 41859 28
N,-RDF+S (40kg ha') 187.8 116 48 13075 45784 22
N,- 75% RDF+FYM 5t ha' 1752 14 42 14679 52244 219
N,- 75%RDF+FYM 5tha'+ S(40kgha') 2012 125 49 14883 4695.0 240
SEm+ 048 002 001 6.04 447 003
CD (P=0.05%) 139 007 0.016 1764 1305 0.08
Yidd with better physico-chemical and biological properties

Significant difference in seed yield, stover yield and
harvest index were recorded with different sowing date
and nutrient management practices(Table 2). Early sowing
recorded significantly higher grain yield than delay
sowing (Table 2). Sowing on 15" October resulted the
maximum grainyield (1524.7 kg hat) whichwas 10.8 and
24.3 % higher than 30" Oct and 14" Nov respectively due
to higher yield attributing characters. Maximum stover
yield (4769.9 kg ha*) was observed on 14" Nov sowing
which wassignificantly higher that 15" and 30" October.
Theharvest index (25.2%) wassignificantly higher in 15"
October sowing (Patel and Shelke, 1998). Among the
nutrient management practices, application of 75%
RDF+FYM + S(40kg hat) wasfound to be superior over
other nutrient management practices and recorded
significantly higher grain yield (1488.3 kg ha') with
harvest index (24.0 %) than other treatments due to
increased siliquae/plant, seeds/siliqua and better crop
growth. Application of RDF+ Sulphur 40 kg ha? produced
maximum stover yield (5224.4 kg ha') may be dueto better
availability of nutrients and their translocation coupled

of soil (Jain and Sharma, 2000).
Nutrient uptake

Perusal of theresultspresentedin (Table 3) clearly reveas
that early sowing brought about significant differences
in the uptake of nutrients by seeds over delay sowing.
Maximum uptake of N, P, K and S by seed was obtained
on 15" October sowing whichwere50.7, 8.4, 12.1, 4.6 kg
ha! respectively. The uptake of N, P, K and S by stover
was maximum on 14" November sowing whichwere 27.8,
8.0, 65.3, 12.5kg ha' respectively whichwassignificantly
higher than other sowing date. Application of 75%
RDF+FY M + S(40kg ha?) recorded the maximum uptake
of N, P, K and Shy seed (51.9, 8.9, 12.7 and 5.3 kg ha?,
respectively) which were significantly higher than other
treatments. Significantly higher N (32.3 kg ha?) and K
(78.1 kg hal) uptake by stover was found in 75%
RDF+FYM + S(40kg hal). Similarly maximum P (9.6 kg
ha?) and S (17.6 kg ha) uptake by stover wasfound in
RDF+ S (40kg hat) which was significantly higher than
other treatments. Higher accumulation and uptake of
nutrients under these treatments could be ascribed to
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Table 3: Effect of sowing date and nutrient management practices on nutrients uptake by seed and stover of irrigated
Toria(Pooled of 2 years)

Treatment Uptake by seed (kg ha?) of Uptake by stover (kg ha?) of

N P K S N P K S
Sowing date
D,- 15" October 50.7 84 121 46 250 74 586 12
D,- 30" October 453 75 108 41 273 80 64.1 123
D,-14" November 338 64 92 35 278 80 65.3 125
SEmt+ 029 005 008 003 009 004 020 003
C.D (P=0.05%) 102 0.17 026 009 031 005 0.70 009
Nutrient management practices
N,-RDF (60:30:30kg NPK ha) 407 6.7 97 35 238 6.9 558 86
N,-RDF+S(40kg ha) 419 69 100 36 260 96 600 176
N,- 75% RDF+FYM 5t ha' 452 73 105 38 247 72 56.8 107
N,- 75%RDF+FYM 5tha'+ S(40kgha') 519 89 127 53 323 75 781 n2
SEm+ 015 003 004 002 013 007 034 0.08
CD (P=0.05%) 043 0.08 012 007 039 o1 100 023

Table 4: Effect of sowing date and nutrient management practices on economics of irrigated Toria (Pooled of 2 years)

Treatment Cost of Net B:C Economic
cultivation return ratio efficiency
(Rsha?) (Rsha?) (Rs hat day?)
Sowing date
D,- 15" October 200354 282633 24 3768
D,- 30" October 198855 240417 22 3206
D,-14" November 198355 196159 20 2616
SEmt 180 37651 0.02 50
CDha5% 6.23 1302.74 005 174
Nutrient management practices
N,-RDF (60:30:30 kg NPK ha) 157937 237612 25 3168
N,-RDF+S(40kg ha) 197937 219833 21 2931
N,- 75% RDF+FYM 5tha* 200439 268986 23 3587
N,- 75% RDF+ FYM 5t ha'+ S(40kg ha) 240439 232514 20 3100
SEmt+ 337 156.63 001 209
C.D (P=0.05%) B3 457.1 003 6.1

* Sale price of Toria seed Rs30.20/kg and straw Rs.0.50/kg for the year 2013-14 and 2014-15

better availability and synergistic effect of applied
nutrients (Kumaran and Solaimalai, 2000).

Among different nutrient management practices, cost of
cultivation varied from Rs. 15793.7 to Rs. 24043.9 hat
withmaximumin 75% RDF+ FY M 5t ha'+ Sulphur (40kg

Economics ha?) dueto higher input cost towardsfertilizer application.

Data pertaining to economics of two year study (Table

4) reveal ed that the cost of cultivation, net return, benefit:
cost ratio and economic efficiency was significantly
influenced by sowing date and nutrient management
practices. However, maximum cost of cultivation, net
return, benefit:cost ratio and economic efficiency was
obtained on 15" October sowing followed by 30" October
sowing (Duttaand Enghipi,2016).

Net return ranged from Rs. 21983.3 to Rs. 26898.6 ha.
Maximum B: Cratio (2.5) wasobtained with solegpplication
of RDF duetolower cost of cultivation. Similarly, economic
efficiency (Rs.358.7 ha day*) was found to be highest
in 75% RDF+FYM 5 t ha'which was superior other
nutrient management practices due its higher yield and
lower cost of cultivation. These results are also similar
with thefindingsof Sharmaet al. (2017).
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Concluson

Thus, the study revealed that shifting of sowing from
14" Nov to 15" Oct and application of 75% RDF+FY M +
Sulphur (40kg ha) can be practiced for maximizing yield,
income, improvement of growth, nutrient uptake of
irrigated Toria.
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