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ABSTRACT

During the rabi season of 2019-20, a field experiment entitled “Effect of graded levels of fertilizer on growth
and yield of niger varieties under rainfed condition of Assam” was conducted at Instructional-cum-Research
(ICR) Farm, Assam Agricultural University, Jorhat with a view to assess the influence of graded levels of
NPK and varieties on growth and yield of niger. With three replications, the experiment was laid out in a
Randomized Block Design (Factorial).  The treatments comprised of four grades of NPK viz., F1: 10-5-5 kg
N-P2O5-K2O/ha, F2: 20-10-10 kg N-P2O5-K2O/ha, F3: 30-15-15 kg N-P2O5-K2O/ha and F4: 40-20-20 kg N-
P2O5-K2O/ha and four varieties viz., V1: NG-1, V2: GA-10, V3: JNS-9 and V4: NB-1. Experimental findings
revealed that application of 40-20-20 kg N-P2O5-K2O/ha, 30-15-15 kg N-P2O5-K2O/ha and 20-10-10 kg N-
P2O5-K2O/ha gave statistically at par values in respect of all growth parameters studied viz., plant height,
number of leaves per plant, leaf area index, number of branches per plant, dry matter production per plant
and chlorophyll content of leaves. Application of 40-20-20 kg N-P2O5-K2O/ha proved superior in terms of
yield attributing characters like capitula per plant, number of seeds per capitulum, seed (534.15 kg/ha) and
stover yield (2981.05 kg/ha) and oil yield (204.12 kg/ha). No treatment differences were observed in respect
of 1000-seed weight and harvest index. Among the varieties, NB-1 gave significantly higher values in
almost all the growth characters (viz., plant height, number of leaves per plant, leaf area index, number of
branches per plant and dry matter production per plant) under study except chlorophyll content of leaves,
which was higher in the variety GA-10. On the other hand, the variety GA-10 gave significantly higher
values in respect of yield attributing characters like number of capitula per plant, number of seeds per
capitulum and 1000-seed weight which were at par with JNS-9. Significantly higher seed yield was obtained
in GA-10 (491.87 kg/ha) which was at par with JNS-9 (470.24 kg/ha), whereas, the stover yield was the
highest in NB-1 (2866.84 kg/ha). Harvest index was significantly higher in GA-10 (16.44%) and was at par
with JNS-9 (15.90%) and NG-1 (15.50%). The variety GA-10 also produced significantly oil yield (191.96
kg/ha). The highest interaction effect was recorded under the treatment combination- V2F4 (40-20-20 kg N-
P2O5-K2O /ha was applied to GA-10) in respect of number of capitula per plant (35.64), seed yield (623.90
kg/ha).
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Introduction

Oilseed crops have been considered as an important

group of commercial crops because of their higher
economic and nutritional value. Oilseed is the 2nd
largest agricultural commodity in India next to cere-
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als and also edible oils are India’s largest agricul-
tural imports. Although oilseed production has been
enhanced in the past few years in India, still there is
shortfall to meet country’s self-sufficiency. The Sol-
vent Extractors’ Association (SEA) of India has re-
ported that the import of both edible and non edible
oil has increased by 32% during April, 2021 in India.
Therefore, the prices of edible oil have increased
alarmingly and thus negatively influencing the In-
dian agricultural economy. So, there is need to in-
crease the area under oilseed crops with improved
agronomic practices. India’s diverse and rich agro-
ecological condition favours growing of nine annual
oilseed crops and among them niger is one the most
important edible minor oilseed crop. Niger is al-
though a minor oilseed crop but its seeds contain 37-
47% oil and higher amount of unsaturated fatty acid
(oleic acid 38% and linoleic acid 51.6%) which is free
from toxins and fit for human diet (Gogoi, 2019).
Niger oil is of utmost importance in human nutrition
as it contains high essential unsaturated fatty acid,
linoleic acid (85%); high amount of cysteine and has
great ability to reduce blood cholesterol level
(Ramdan, 2012). The oil is also of great commercial
importance, it is used for manufacturing soaps,
paints, perfumes, varnish, grease and cosmetics.
Beside these, the oil is also used for lighting, and
other culinary purposes. After extraction of oil, the
oilcake is used as manure and also as feed, espe-
cially for milch cattle it is proved to be a valuable
feed. The whole niger plant can also be used as
green manuring crop before blooming.

India ranks first in respect to area and production
with a contribution of more than 50% of world
niger. It is cultivated in 1.36 lakh hectare area of the
country with a production of 0.41 lakh tones and
productivity of 303 kg/ha (Anon., 2019-20a). The
productivity of niger is low, as it is mainly grown in
tribal pockets with the use of minimum agro inputs,
particularly fertilizers leading to very low produc-
tivity (Sharma, 1993).  Proper management of NPK
is crucial for crop growth and yield.

Nitrogen being an integral part of chlorophyll
influences the process of photosynthesis. The utiliza-
tion of phosphorus, potassium and other elements is
greatly governed by availability of nitrogen. Defi-
ciency in nitrogen induces growth retardation, de-
creased leaf number and leaf area in niger (Nasim et
al., 2011). Phosphorus helps in energy storage and
transfer and also plays crucial role in flower and
seed formation. Phosphorus management is of great

importance due to insufficiency of phosphatic fertil-
izers and for the need to sustain productivity
(Nambaiar and Abrol, 1989). Potassium is one of the
essential elements which is important for growth
and development of plants. It plays vital role in im-
proving the yield and quality of crops through its
effect on photosynthesis, water use efficiency and
plant tolerance to diseases, drought and cold as well
and thereby make the balance between protein and
carbohydrates (Singh et al., 2010). Until niger was
brought under the All India Coordinated Research
Project (AICRP) there was no research input for crop
improvement and production technology of niger
(Ranganatha et al., 2014).

In Assam, niger is cultivated in an area of 5.72
thousand hectare with a production of 3.19 thou-
sand tones and its productivity is 558 kg/ha (Anon.,
2019-20b). The low productivity of niger in Assam is
may be due to the fact that there is only a few recom-
mended varieties for Assam and also it is grown
with poor fertilizer management. The reasons for
low yield are poor soil fertility management, inad-
equate use of fertilizer and traditional crop manage-
ment practices. Niger crop can tolerate streams of
weather fluctuations and also less susceptible to
damages caused by other biotic and abiotic factors
(Sharma and Kewat, 1998). Hence, growing promis-
ing niger varieties with proper fertilizer manage-
ment under Assam condition can boost the produc-
tivity of niger in the state.

Materials and Methods

The field experiment was conducted during rabi sea-
son of 2019-20 at the Instructional-cum-Research
(ICR) farm, Assam Agricultural University, Jorhat-
13.  With an altitude of 87 meter above the mean sea
level, the site is situated at 26°46' N latitude and
94°13' E longitude. As a whole the climatic condition
of Jorhat is sub-tropical humid with warm summers
and cold winters. Normally, the pre-monsoon show-
ers start from mid March to April and the monsoon
start from the month of June and extend up to the
month of September-October. The rainfall intensity
decreases progressively from mid October and
reaches minimum during December- January. The
maximum temperature generally ranges between
34-37 °C during summer and the minimum tem-
perature ranges between 8-10 °C during winter. The
meteorological data recorded during standard me-
teorological weeks (SMWs) of the crop growing sea-
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son were obtained from meteorological observatory
of the university. During the entire crop season
(2019-20) a total of 49.5 mm rainfall was received in
14 spells. The highest rainfall of 20.7 mm was re-
ceived in SMW number 5. There was no rainfall at
all during SMW number 46, 47, 49, 50, 51, 52 and 2.
The total weekly evaporation ranged from 6.0 mm
to 12.3 mm. The total evaporation during the crop
growing season was 143.7 mm. The mean weekly
maximum temperature ranged from 20.7 °C to 29.0
°C and the mean weekly minimum temperature
ranged from 8.4 °C to 19.5 °C. During the experi-
mental period the mean relative humidity was 94.70
to 100 per cent in morning and 55.70 to 80.75 per
cent in the evening. The mean maximum bright sun-
shine hours/day during the crop season reached as
high as 8.2 hours/day and the lowest being 1.8
hours/day. The soil of the experimental site was
sandy loam in texture, acidic in reaction (pH 5.43),
medium in organic matter content (0.56%), medium
in available N (283.14 kg/ha), low in available P
(18.65 kg/ha) and medium in available K (156.55
kg/ha). The treatment comprised of four levels of
NPK viz., F1:10-5-5, F2:20-10-10, F3:30-15-15 and
F4:40-20-20 N-P2O5- K2O kg/ha and four varieties
viz., NG-1, GA-10, JNS-9 and NB-1, respectively.
The experiment was laid out in Randomized Block
Design (Factorial) with individual plot size having
dimension of 4m x 3m. Well decomposed FYM @ 2
tones/ha was uniformly broadcasted over the ex-
perimental area and incorporated with soil at the
time of final land preparation. As per treatment, the
fertilizers were applied to the plots one day before
sowing as urea, SSP and MOP. The fertilizers were
applied following broadcasting method of applica-
tion and incorporated into the soil by light hoeing.
Sowing was done in lines on 8th November, 2019
manually at a spacing of 25 cm x 10 cm and depth 3-
4 cm with seed rate of 8 kg/ha.

Observations on growth and yield attributing
characters were recorded at 20 days interval after
sowing. Ten representative plants from individual
plots were selected randomly at 20 days interval
from sowing till harvest and respective plant height
was measured in centimeter (cm) from the ground
level to the tip of the plant and the average of the
recorded data was calculated for statistical analysis.
Numbers of leaves were counted from already se-
lected and tagged ten representative plants from
each experimental plot and average of the recorded
data was calculated at 20 days interval. From al-

ready labelled ten plants the number of branches
per plant was counted at 20 days interval from 40
DAS and the average was calculated. Leaf Area In-
dex is the total leaf area per unit ground surface area
(Watson, 1952). Five plant samples were collected
from net plot area at 20 days interval and were ana-
lyzed for LAI. Leaf area index was calculated by the
following formula as prescribed by Watson (1952):

area Ground
area leaf Total  (LAI)index  area Leaf 

At 20 days interval five plants were randomly
collected from the rows outside net plot area leaving
the border rows to obtain the dry matter production
per plant. Then the samples were first shade dried
for 24 hours and later oven dried at 60 °C till con-
stant weight was obtained. Their dry weights were
averaged and expressed as g per plant. Chlorophyll
content of leaves was measured by Minolta SPAD-
502 meter (spectral absorbance data) as per the
method described by Markwell et al. (1995). Total
number of capitulum per plant was counted from
ten already labelled representative plants from each
plot and calculated for average value. Ten numbers
of capitulum were taken from each selected plants
from each plot and the total number of seeds in
those capitulum were counted and the average
value was calculated to determine the number of
seeds per capitulum. From each plot 1000 healthy
seeds were taken and counted carefully, dried to
12% moisture and weights were recorded in gram to
obtain the 1000-seed weight. Seed yield (kg/ha) was
recorded after cleaning and drying properly and the
weight of the threshed seeds were recorded for each
plot in gram and was converted into kg/ha. The
weights of the sun dried bundles were recorded for
each net plot before threshing and the weight of the
seeds obtained per plot after threshing was sub-
tracted from the total weight of the bundles, which
gave the weight of the stover and the stover weight
was then expressed in kg/ha. The oil yield was
worked out using the formula:

Oil yield (kg/ha) = Oil content x seed yield (kg/ha)

Harvest index is the ratio of economic yield to
total biological yield expressed in percentage. The
harvest index for niger was worked out using the
following formula:

100
 yield biological Total

 yield Economic  (%)index Harvest 
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Results and Discussion

Growth characters

The growth attributing characters, viz., plant height,
number of leaves per plant, leaf area index, and
chlorophyll content of leaves at 80 DAS and number
of branches per plant and dry matter production per
plant at harvest were found to be higher with appli-
cation of 40-20-20 kg N-P2O5-K2O/ha and was at par
with 30-15-15 kg N-P2O5-K2O/ha and 20-10-10 kg N-
P2O5-K2O/ha (Table 1). Significantly higher plant
height, number of leaves and number of branches
per plant were recorded under higher fertility levels.
This might be due to adequate availability of nitro-
gen, phosphorus and potassium which attributed to
better nutritional environment for absorption and
their beneficial effect for causing accelerated rate of
photosynthesis, assimilation, sufficient formation of
photosynthates, which promoted the metabolic ac-
tivities, cell division, formation of meristematic tis-
sues and ultimately resulted in an increased plant
height, enhanced the number of branches and num-
ber of leaves per plant. Moreover, adequate supply
of nitrogen favoured the nitrogen content and nutri-
ent utilization towards protein which favoured ver-
tical (plant height) and lateral (branching) growth of

the plant and ultimately increased in growth of
plants with successive increments in the number of
branches per plant. The higher dry matter produc-
tion of the crop with higher fertility levels could be
attributed to better nutrition to plants  resulted in
increased plant height, leaf area index , number of
leaves and branches per plant which resulted in bet-
ter light interception and accumulation of more pho-
tosynthates. This result corroborates the findings of
Singh et al. (2017a) and Raghuvanshi et al. (2018) in
mustard and Pati and Acharya (2009) in toria. Chlo-
rophyll content of leaves significantly increased with
increasing levels of NPK. Nitrogen fertilization acti-
vates the enzyme associated with chlorophyll for-
mation and thus results in higher concentration of
chlorophyll (Hokmalipour and Darbandi, 2011).
Bjaili et al. (2019) has also reported increasing con-
centration of chlorophyll at higher N rate in sun-
flower.

Significantly higher values in almost all the
growth characters, viz., plant height, number of
leaves per plant and leaf area index at 80 DAS and
number of branches per plant and dry matter pro-
duction per plant at harvest were recorded with va-
riety NB-1 except chlorophyll content of leaves,
which was higher in the variety GA-10 (Table 1).

Table 1. Effect of varieties and levels of NPK on growth characters

Treatments Plant No. of LAI at No. of Dry matter Chlorophyll
height leaves/ 80 DAS branches/ production/ content of
(cm) at plant at plant at plant (g) leaves (SPAD
harvest 80 DAS   harvest at harvest values) at

 80 DAS

Varieties
V1: NG-1 74.68 32.88 1.57 9.50 11.48 37.04
V2: GA-10 80.91 35.57 3.36 10.47 12.39 40.56
V3: JNS-9 76.66 33.99 1.61 10.07 11.81 37.13
V4: NB-1 88.64 39.05 3.69 11.64 15.77 33.14
S.Em (±) 2.37 0.95 0.10 0.35 0.42 1.24
CD (5%) 6.85 2.74 0.30 1.02 1.23 3.59
Levels of NPK (N-P

2
O

5
-K

2
O kg /ha)

F1: 10-5-5 70.81 32.16 2.21 9.12 10.65 32.98
F2: 20-10-10 79.63 35.09 2.62 10.45 12.94 37.29
F3:30-15-15 84.16 36.74 2.66 10.95 13.74 37.85
F4: 40-20-20 86.29 37.50 2.74 11.16 14.13 39.74
S.Em (±) 2.37 0.95 0.10 0.35 0.42 1.24
CD (5%) 6.85 2.74 0.30 1.02 1.23 3.59
Interaction (VxF) NS NS NS NS NS
NS

NS=Non-significant
DAS=Days after sowing
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The probable reason may be attributed to genetic
characteristics of variety NB-1 which has higher ca-
pacity to utilize photosynthates more efficiently for
rapid formation of leaves, branches and eventually
the dry matter production. Similar results were re-
ported by Singh et al. (2017a) and Raghuvanshi et al.
(2018) in mustard, Nem et al. (2020) in toria and
Gupta et al. (2017) in linseed. The chlorophyll con-
tent of leaves varied significantly among the variet-
ies at all the stages of crop growth except at 20 DAS
and the variety GA-10 recorded the highest value at
all the stages which was at par with JNS-9 and NG-
1 at all the stages. This might be due to genetic abil-
ity of GA-10 to influence enzymatic reactions for
chlorophyll formation.

Yield attributes

Yield attributing characters viz., number of capitula
per plant (32.65) and number of seeds per capitulum
(22.99)  were found to be significantly higher with
application 40-20-20 kg N-P2O5-K2O /ha (F4) which
was at par with 30-15-15 kg N-P2O5-K2O /ha (F3).
However, 1000-seed weight which did not differed
significantly due to graded levels of NPK (Table 2).
This may be due to optimal supply of nutrients to
the crop which helped in translocation of more
photo synthates to the sink resulting in more num-
ber of seeds per capitulum. The positive response of
higher level of fertilizers on above yield attributes to
be ascribed to overall improvement in crop growth,
which enabled the plant to absorb more nutrient and
moisture that empowered the plant to manufacture
more quantity of photosynthetic accumulate there in
sink. The similar findings were also reported by
Sandeep and Kubsad (2017) in niger, Singh et al.
(2017a) in mustard, Pati and Acharya (2009) in toria,
Gupta et al. (2017) and Gaikwad et al. (2005) in lin-
seed.

Among the varieties, significantly higher values
for number of capitulum per plant (32.47), number
of seeds per capitulum (22.71) and 1000-seed weight
(3.81g) were recorded in the variety GA-10 which
was at par with JNS-9 (Table 2). This might be due
to genetic characters of this variety which promoted
better translocation of photosynthates from source
to sink. Similar findings, indicating the varietal dif-
ferences for various yield attributes have also been
reported by Shaikh et al. (2019) in niger, Pati and
Acharya (2009) in toria, Singh et al. (2017a) and
Raghuvanshi et al. (2018) in mustard. It should be
noted here that though the variety NB-1 produced

significantly higher growth parameters as compared
to other varieties, but failed to reflect it in yield at-
tributing characters. This is due to genetic character-
istics of this variety which had poor translocation
efficiency of food materials from source to sink.
Kumar et al. (2019) also found in case of linseed va-
riety Ruchi in which despite having maximum plant
height produced significantly lower yield attributes.

A significant interaction effect was found be-
tween varieties and levels of NPK on number of ca-
pitula per plant (Table-3). The highest number of
capitula per plant (35.64) was obtained when 40-20-
20 kg N-P2O5-K2O /ha (F4) was applied to the vari-
ety GA-10 (V2). The probable reason may be attrib-
uted to genetic characteristics of GA-10 and ad-
equate supply of nutrients for which there was im-
provement in nutritional environment in root zone,
which encouraged better root growth and prolifera-
tion, thereby, facilitating more withdrawal of water
and nutrients from larger areas and greater depths
which resulted in better development of crop plant
for improved growth and higher number of capitula
per plant.

Seed, stover and oil yield

The seed and stover yield improved with corre-
sponding increase of NPK levels up to highest level.
This was due to favorable effect of increasing fertil-
izer levels on yield attributing characters which fi-

Table 2. Effect of varieties and levels of NPK on different
yield attributes of niger

Treatments Number of Number 1000-seed
capitula/ of seeds/ weight

plant  capitulum (g)

Varieties
V1: NG-1 28.58 18.93 3.42
V2: GA-10 32.47 22.71 3.81
V3: JNS-9 30.03 20.99 3.56
V4: NB-1 24.96 16.56 3.41
S.Em (±) 0.85 0.81 0.10
CD (5%) 2.46 2.34 0.30
Levels of NPK (N-P2O5-K2O kg /ha)
F1: 10-5-5 24.20 15.12 3.38
F2: 20-10-10 27.73 18.94 3.43
F3:30-15-15 31.45 22.13 3.63
F4: 40-20-20 32.65 22.99 3.76
S.Em (±) 0.85 0.81 0.10
CD (5%) 2.46 2.34 NS
Interaction (VxF) * NS NS

NS=Non-significant
* = Significant



KAMAN ET AL 417

nally reflected in higher seed yield and stover yield.
Significantly higher seed yield (534.15 kg/ha) was
obtained with 40-20-20 kg N-P2O5-K2O /ha (F4)
(Table 4). The increase in seed yield under adequate
nutrient supply might be ascribed, mainly due to the
combined effect of all the three major nutrients. The
optimum availability of nutrients has favoured the
growth and development of better root system,
which helped in better uptake of nutrients. Further,
it might have improved the rate of photosynthesis
and better translocation of photosynthates to repro-
ductive parts as indicated by higher values of yield
components that resulted in better seed yield of
niger. The stover yield was significantly higher with
40-20-20 kg N-P2O5-K2O /ha (F4) (Table 4). Increase
in stover yield at higher NPK levels might be due to
increase in plant height, number of leaves/plant,
number of branches/plant and dry matter yield, re-
spectively, at final stage due to application of 40-20-

20 kg N-P2O5-K2O /ha (F4). Positive response of seed
and stover yield with increasing levels of fertilizer
has been reported by many researchers. This finding
corroborates the findings of Sandeep and Kubsad
(2017) in niger, Singh et al. (2017a) and Raghuvanshi
et al. (2018) in mustard, Deka et al. (2018) in toria and
Singh et al. (2013) and Gaikwad et al. (2020) in lin-
seed. The increase in seed yield due to 40-20-20 kg
N-P2O5-K2O/ha and 30-15-15 kg N-P2O5-K2O /ha
over recommended dose of fertilizer (20-10-10 kg N-
P2O5-K2O /ha) was 21.93% and 5.16%, respectively.
However, the seed yield decreased by 15.53% due
10-5-5 kg N-P2O5-K2O /ha compared to RDF.

Among the varieties, GA-10 produced the highest
seed yield (491.87 kg/ha) which was at par with
JNS-9 (470.24 kg/ha) (Table 4). Harvest index was
also highest in GA-10 (16.44%) which was at par
with JNS-9 (15.90%) and NG-1(15.50%) (Table 4).
The higher seed yield of GA-10 and JNS-9 could be

Table 3. Interaction effect of Varieties and levels of NPK on number of capitula per plant

Varieties Levels of NPK (N-P2O5-K2O kg /ha)

F1: 10-5-5 F2: 20-10-10 F3:30-15-15 F4: 40-20-20

V1: NG-1 22.76 26.59 32.39 32.58
V2: GA-10 28.95 32.57 32.72 35.64
V3: JNS-9 28.08 30.27 30.45 31.31
V

4
: NB-1 17.03 21.50 30.24 31.07

S.Em (±) 0.98
CD (5%) 2.83

Table 4. Effect of varieties and levels of NPK on yield parameters of niger

Treatments Seed Stover Harvest Oil
Yield Yield Index Yield

(Kg/ha) (Kg/ha) (%) (Kg/ha)

Varieties
V1: NG-1 443.22 2464.88 15.50 165.43
V2: GA-10 491.87 2512.71 16.44 191.96
V3: JNS-9 470.24 2509.55 15.90 178.28
V4: NB-1 397.61 2866.84 12.15 134.73
S.Em (±) 13.07 102.77 0.63 5.27
Levels of NPK (N-P2O5-K2O kg /ha)
CD (5%) 37.75 296.79 1.83 15.22
F1: 10-5-5 370.02 2217.82 14.79 122.41
F2: 20-10-10 438.07 2530.51 14.85 162.04
F3:30-15-15 460.70 2624.61 15.09 181.82
F4: 40-20-20 534.15 2981.05 15.25 204.12
S.Em (±) 13.07 102.77 0.63 5.27
CD (5%) 37.75 296.79 NS 15.22
Interaction (VxF) * NS NS
NS

NS=Non-significant; DAS=Days after sowing
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attributed to cumulative effect of significantly more
number of capitula per plant, seeds per capitulum
and higher 1000-seed weight. Similar trend in seed
yield was reported by Banga et al. (2013),
Raghuvanshi et al. (2018) and Singh et al. (2017a) in
mustard, Pati and Acharya (2009) in toria.  The sto-
ver yield, on the other hand, was significantly higher
in the variety NB-1 (2866.84 kg/ha) which was due
to significantly higher growth parameters obtained
in this variety at final stage of crop growth. How-
ever, the same variety NB-1 recorded the lowest
seed yield. That means in spite of being a tall and
highly branched variety having more number of
leaves as well as more dry matter yield, it failed to
express higher yield attributes for production of
higher seed yield. This may be due to genetic char-
acters of the variety which led to poor translocation
of photosynthates and ultimately resulted in the
shortfall of photosynthates in the sink from the
source. Kumar et al. (2019) also recorded the same
result in case of linseed variety Ruchi in which de-
spite having maximum plant height produced the
lowest seed yield. The per cent increase in seed yield
was 10.97% and 6.09% with GA-10 and JNS-9, re-
spectively over the recommended variety NG-1.
However, the seed yield decreased by 10.29% in NB-
1 compared to NG-1.

A significant interaction effect was found be-
tween varieties and levels of NPK on seed yield of
niger (Table 5).

The highest oil yield of 204.12 kg/ha was ob-
tained due to application of 40-20-20 kg N-P2O5-K2O
/ha (F4). Higher oil yield at higher fertility level may
be attributed to higher seed yield (534.17 kg/ha)
obtained at higher doses of NPK. Since oil yield per
hectare is the product of per cent oil content in seed
and seed yield/ha. Similar results were reported by
Kumar (2015) in toria, Banga et al. (2013) in mustard
and Singh et al. (2013) and Gaikwad et al. (2005) in
linseed.

The oil yield was significantly higher in the vari-

ety GA-10(191.96 kg/ha) which was at par with
JNS-9 (178.28 kg/ha) (Table 4). The higher oil yield
of GA-10 and JNS-9 may be attributed to higher
seed yield (491.87 and 470.24 kg/ha, respectively) of
the variety as oil yield is a product of per cent oil
content and seed yield which is generally influenced
by genetic structure of different genotypes. This in-
formation was in corroboration with the findings of
Kumar (2015) in toria, Banga et al. (2013) in mustard
and Singh et al. (2013) in linseed.

Conclusion

From this experiment we can conclude that if we
apply 40-20-20 kg N-P2O5- K2O/ ha to niger variety
GA-10 gives higher productivity in terms of seed
yield, oil yield as well as economic indices.
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