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ABSTRACT

The present experiment was conducted with the objectives: (i) To evaluate the performance of
onion varieties (ii) To study the effect of N levels (iii) To find out the interactive effect of varieties
and N levels on chlorophyll content, dry matter accumulation, marketable bulb yield, quality and
post-harvest available NPK content in soil. Field experiment was conducted during kharif 2011-12
at Research field, Department of Vegetable Science, College of Horticulture, Mandsaur a campus
of Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior (Madhya Pradesh), India. Fifteen
treatment combinations comprising of three varieties (V, - Agrifound Dark Red, V, - Bhima Super,
Vs - Bhima Red) and five N levels (N;- 0 kg ha™', N, - 60 kg ha™, N3 - 90 kg ha™, N4 - 120 kg ha
and Ns - 150 kg ha'1) were laid in factorial randomized block design with three replications. Uniform
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doses of P (80 kg ha™") and K (60 kg ha™') were applied in each plot of the experiment. N doses (0,
60, 90, 120 and 150 kg ha'1) were applied to the plots as per the treatment. The sources of
nutrients viz., N, P and K were Urea, Single Superphosphate and Muriate of Potash, respectively.
Half dose of N and whole dose of P and K were applied as basal dose before transplanting of
seedlings. While the remaining half dose of N was applied in 2 equal split doses, first at 30 and
second at 45 days after transplanting. The findings of the experiment revealed significant effect of
varieties and N levels on chlorophyll content in leaves, dry matter accumulation, marketable bulb
yield and pyruvic acid content in bulb and post-harvest nutrients status of soil and NPK content in
plant. However, interactive effect of varieties and nitrogen levels was non-significant on marketable
bulb yield, post-harvest available K content in soil. Highest chlorophyll content, dry weight of bulb
and marketable bulb yield were recorded with Agrifound Dark Red. Variety Bhima Super had
highest pyruvic acid content and lowest number of doubles. Post-harvest analysis of plant showed
highest NPK content with Agrifound Dark Red. Post-harvest analysis of soil indicated highest
available NPK under Bhima Super. Among N levels, highest chlorophyll content, dry weight of bulb,
number of doubles, marketable bulb yield, pyruvic acid content in bulb and NPK content in plant
were found with application of 150 kg N ha™. Highest available N in soil was determined with 150

kg N ha™. Highest P and K were found with 0 kg N ha™.

Keywords: Kharif onion; varieties; N; chlorophyll; dry matter; bulb yield; NPK content; soil; plant.

1. INTRODUCTION

Onion (Allium cepa L.) is an important vegetable
crop. It belongs to the family alliaceae. The word
“onion” is derived from Latin which means “large
pearl”. It is also known as “Queen of Kitchen” [1].
The onion has a distinctive flavour. It is used as
spice, condiment and vegetable for wide varieties
of dishes. Its green leaves, immature and mature
bulbs are either eaten raw or used in preparation
of vegetable. There are many processed forms of
onion e.qg. flakes, powder, paste, crush, chutney
and pickles. The pungency in onion is due to the
presence of volatile compound allylpropyl
disulphide.

Onion is a highly nutrient responsive crop. N is
an essential element in all living systems and a
major component of protein and chlorophyll. It
becomes a limiting nutrient for higher plant
growth and yield especially in low organic carbon
soils. It has been reported that nitrate frequently
play a controlling role in plant developmental

processes, particularly in those, like onion
bulbing, which involve the formation of dormant
structures and an increase in soluble

carbohydrate to N ratio. High levels of N nutrition
prevent or delay onion bulb initiation under
photoperiods which are marginal for bulb
development whereas, under longer
photoperiods, there is no effect of N supply. The
ratio of bulb weight relative to leaf blade
increases as the N level in the soil decrease [2].
Proper fertility is important in onion production.
Onions require substantial amounts of nutrients.
Based on a yield of 36 ton of bulbs, the plants
remove about 124, 22.5 and 135.5 kg of N, P

and K per hectare, respectively [3]. N being the
constituent of chlorophyll develops rapid rate of
growth which in turn increase the size of bulbs.
However, both the deficient as well as over
doses have proved to be fatal [1].

Since little information is available about rainy
season onions and their N requirement.
Therefore, it is an imperative to find out suitable
varieties and dose of N for successful cultivation
of onion during kharif season. Keeping these
facts in view, the present experiment was
conducted with the objectives: (i) To evaluate the
performance of onion varieties (ii) To study the
effect of N levels (iii) To find out the interactive
effect of varieties and N levels on chlorophyll
content, dry matter accumulation, marketable
bulb vyield, quality and post-harvest available
NPK content in soil.

2. MATERIALS AND METHODS

A field investigation was carried out during kharif
2011-12 at Research field, Department of
Vegetable Science, College of Horticulture,
Mandsaur (Madhya Pradesh), India. Mandsaur
is located in western part of Madhya
Pradesh, between latitude of 23%5" to
24°13’' North and longitude of 74°4’ to
75°18’ East at an altitude of 435.20 m above
mean sea level. Weather parameters recorded
during the experiment period have been
presented in Table 1.The treatment combinations
comprising of three varieties (V4 - Agrifound Dark
Red, V, - Bhima Super, V3 - Bhima Red) and five
N levels (N+- 0 kg ha”, N, - 60 kg ha™”, N3 - 90 kg
ha™, N4 - 120 kg ha™ and N5 - 150 kgha™') were



replicated thrice in factorial randomized block
design. The soil of the experimental field was
light alluvial having sandy loam texture, 7.5 pH,
0.18 dSm™ electrical conductivity, 154.27 kg ha™
available N, 5.45 kg ha™" available P, 347 kg ha™
available K and 11.17 kg ha' S estimated with
turbidimetric method [4]. About six weeks old
seedlings treated with fungicides were
transplanted at distance of 15 cm x 10 cm. Date
of seed sowing was 22" July, 2011, Seedlings
were transplanted on 10th September, 2011.
Uniform doses of P (80 kg ha'1) and K (60
kg ha'1) were applied in each plot of the
experiment. N doses (0, 60, 90, 120 and 150 kg
ha'1) were applied to the plots as per the
treatment. The sources of nutrients viz., N, P and
K were Urea, Single Superphosphate and
Muriate of Potash, respectively. Half dose of N
and whole dose of P and K were applied as
basal dose before transplanting of seedlings.
While the remaining half dose of N was applied
in two equal split doses, first at 30 and second at
45 days after transplanting. The bulbs were
harvested on January 10, 2012 when 75% tops
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started falling over. The tops were removed two
days after field curing leaving 2.5 cm top only
with the bulb. Observations were recorded on
chlorophyll content (mg g'1 fresh weight of leaf)
at 30, 60 and 75 days after transplanting, dry
weight of bulb (g) 30, 60 and 75 days after
transplanting and at harvest stage, marketable
bulb yield, number of doubles (percentage),
pyruvic acid content, NPK content in plant and
post-harvest available NPK in soil. The
chlorophyll content in leaves was determined as
per the procedure described by Thimmaiah [5]
and expressed as mg g'. The pyruvic acid
content in onion bulbs was determined by the
method of Anthon and Barrett [6] and expressed
as p moles per gram fresh weight. N content in
plant was estimated by Kjeldahl’'s method [7]; P
in wet digested samples by ammonium
molybdate method [8] and K by flame
photometer [9]. The available N in soil was
determined with rapid titration method [10]. The
available P was estimated with Olson’s extraction
method [11] and available K was determined with
Flame photometer [12]. The

Table 1. Meteorological parameters recorded during the period (6™ July 2011 to 14™
January 2012) of experiment

SM week Average weekly Relative Weekly
no. temperature humidity (%) rainfall (mm)
Min. (°C) Max. (°C)
29 26.60 36.20 69.57 11.50
30 26.22 28.57 78.42 49.63
31 24.41 29.68 86.57 27.66
32 22.42 28.24 86.14 38.30
33 23.01 28.14 76.85 05.66
34 25.22 30.87 75.42 16.00
35 23.61 32.13 74.57 19.31
36 23.88 31.84 75.20 13.30
37 23.70 29.88 73.14 Nil
38 24.95 30.82 66.85 Nil
39 24.18 33.27 63.14 Nil
40 22.97 34.38 65.28 Nil
41 20.91 33.64 71.28 Nil
42 25.07 33.75 67.00 Nil
43 23.40 33.86 65.66 Nil
44 23.48 33.62 66.71 Nil
45 23.21 33.40 59.42 Nil
46 18.38 33.18 59.00 Nil
47 19.52 32.07 57.75 Nil
48 16.85 31.55 56.00 Nil
49 20.07 29.95 58.00 Nil
50 7.67 25.20 51.57 Nil
51 7.40 31.14 55.85 Nil
52 8.31 31.77 67.00 Nil
01 6.10 23.77 63.14 Nil
02 6.15 24.98 67.85 Nil

Source: Meteorological observatory of the College of Horticulture, Mandsaur (M.P.)
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data were analysed statistically as per procedure
suggested by Panse and Sukhatme [13].

3. RESULTS AND DISCUSSION
3.1 Chlorophyll Content

Chlorophyll content in leaves was recorded at 30,
60 and 75 days after transplanting. The findings
(Table 2) revealed significant influence of
varieties at all the stages of study. In general, a
linear increase in chlorophyll content was
observed up to 75 days after transplanting.
Highest chlorophyll content was determined with
V; (Agrifound Dark Red), which was significantly
superior to other varieties at all the stages.
Lowest chlorophyll content was observed in case
of V3 (Bhima Red). The variation in chlorophyll
content in leaves of different variety may be
ascribed to their genetic makeup. These findings
are corroborated with those of Srivastava et al.
[14].

N application imposed significant influence on
chlorophyll content in leaves at all the stages.
Maximum chlorophyll content was determined
with N dose of N5 (150 kg N ha™), which was
followed by N4 (120 kg ha™ N), N3 (90 kg ha™ N)
and N, (60 kg ha™ N). M|n|mum chlorophyll
content in leaves was found under N; (0 kg ha

N). The difference between Nyand N5 at 60 DAT
and 75 DAT was non-significant. N is a structural
component of chlorophyll therefore increased
availability might have enhanced the synthesis of
chlorophyll. Lee et al. [15] and Singh et al. [16]
also found increase in chlorophyll content with
higher N doses.

Combined effect of varieties and N had
significant effect on chlorophyll content in leaves
at all the stages. Maximum chlorophyll content
was observed under V1Ns (Agrifound Dark Red
with 150 kg N ha™), which was significantly
superior to other combinations and followed by
V,Ns5 (Bhima super with 150 kg ha™ N) and V;3Ns
(Bhima Red with 150 kg ha' N) both having
equal values. At 60 days after transplanting
maximum chlorophyll content was found under
ViNs (Agrifound Dark Red with 150 kg ha™)
foIIowed by VN4, V2Ns (Bhima super with 150 kg
ha™ ), VoN; and V4N; with non-significant
difference. At 75 days after transplanting, V1N5
(Agrifound Dark Red with 150 kg N ha™)
recorded maximum chlorophyll content in leaves.
Minimum chlorophyll content in leaves, at 75
days after transplanting, was recorded under
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VN, (Agrifound Dark Red with 0 kg ha™ N).
These findings are in line with those reported by
Hokmalipour and Darbandi (17) in maize.

3.2 Dry Weight of Bulb

There was increase in dry weight of bulb up to
harvesting stage under all the \varieties.
Maximum dry weight of bulb was observed with
V; (Agrifound Dark Red), which was followed by
V, (Bhima Super) at all the stages. Lowest dry
weight of bulb was recorded in variety V; (Bhima
Red). Higher leaf area might have resulted in
more photosynthesis and accumulation of
photosynthates in plant and consequently more
dry weight of shoot and bulbs. These findings are
in line with Kimani et al. [18].

Dry weight of bulb registered significant increase
with each increasing dose of N at all the growth
stages. Maximum dry weight of bulb was
recorded with application of N5 (150 kg N ha™ )
WhICh was S|gn|f|cantly superior over N4 (120 kg
ha” N), N5 (90 kg ha™ N) and N, (60 kgha™ N) at
all the growth stages i.e. 30, 60, 75 days after
transplanting and at harvesting stage. M|n|mum
dry weight of bulb was recorded in N; (0 kg ha™)
at all the stages. The increment in dry weight of
bulb due to increased N levels may be attributed
to the pronounced role of N in plant metabolism.
N is a constituent of proteins, enzymes,
hormones, vitamins and chlorophyll which might
have resulted in more photosynthesis,
accumulation and translocation of food material
to bulbs which in turn in more dry weight of
bulbs. These results are in agreement with
Dilruba et al. [19] and Nasreen et al. [20] and El-
Tantawy and El-Beik [21].

Dry weight of bulb reflected significant influence
of combined effect of varieties and N at 30, 60,
75 DAT and at harvesting stages. In general,
there was increase in dry weight of bulb under
each variety with more N at all the stages.
Maximum dry weight of bulb was recorded under
VN5 (Agrifound Dark Red with 150 kg N ha™ )
followed by V,Ns (Bhima Super with 150 kg ha™

N) at both 30 and 60 days after transplanting.
Whereas at 75 DAT and at harvesting stage
VN5 (Agrifound Dark Red with 150 kg ha™' N)
was foIIowed by ViN;. V3N; (Bhima Red with 0
kg ha™ N) recorded minimum dry weight of bulb
at 30, 60 days after transplanting and at
harvesting stages. At 75 DAT minimum dry
weight of bulb was found under V{N;.
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Table 2. Effect of varieties, N and their interaction on chlorophyll content and dry weight of
bulb (g) in kharif onion

Treatment Chlorophyll content (mg g™ fresh Dry weight of bulb (g)
leaf weight)
30 DAT 60 DAT 75 DAT 30 60 75 At
DAT DAT DAT harvesting
Varieties (V)
V4 0.91 1.12 1.22 0.44 1.80 497 13.30
Vy 0.89 1.07 1.15 0.33 1.53 4.74 10.46
V3 0.87 1.03 1.10 0.32 1.36 4.84 9.33
S.Em* 0.01 0.02 0.02 0.01 0.06 0.12 0.23
CDat5% 0.02 0.05 0.05 0.03 0.17 0.31 0.66
N levels (N)
N, 0.43 0.60 0.70 0.20 0.96 3.40 7.67
N, 0.74 0.89 1.00 0.25 1.26 4.22 8.83
N3 0.86 1.16 1.27 0.31 1.45 4.70 10.78
N4 1.20 1.36 1.41 0.46 1.82 5.30 13.22
Ns 1.24 1.37 1.44 0.62 237 6.04 14.67
S.Em* 0.01 0.02 0.02 0.02 0.07 0.14 0.29
CDat5% 0.03 0.06 0.06 0.04 0.22 0.40 0.85
Interaction (V x N)
Vi Ny 0.44 0.58 0.66 0.24 1.14 2.71 9.33
Vi Nz 0.80 0.88 1.11 0.29 1.41 4.23 10.00
V1 N3 0.89 1.34 1.39 0.40 1.55 5.09 13.33
V1N 1.17 1.40 1.45 0.59 1.93 5.64 16.67
VN5 1.29 1.41 1.51 0.69 2.99 7.18 17.17
VoNy 0.45 0.59 0.69 0.19 0.87 3.98 8.33
V2N, 0.75 0.93 0.94 0.25 1.18 4.55 9.33
V,N3 0.86 1.06 1.23 0.26 1.46 4.70 10.00
VoNy 1.21 1.38 1.46 0.35 1.97 5.07 11.83
VN5 1.22 1.39 1.47 0.62 2.22 5.40 12.83
V3N, 0.41 0.63 0.75 0.17 0.88 3.52 5.33
V3N, 0.67 0.85 0.94 0.22 1.19 3.87 717
V3N3 0.85 1.07 1.18 0.26 1.32 4.31 9.00
V3Ny 1.21 1.30 1.32 0.43 1.56 5.19 11.17
V3N5 1.22 1.31 1.34 0.54 1.90 5.54 14.00
S.Em* 0.02 0.04 0.04 0.03 0.13 0.24 0.51
CDat5% 0.05 0.10 0.11 0.08 0.38 0.69 1.48

3.3 Number of Doubles (%)

Number of doubles (%) was recorded after
harvesting. The data presented in Table 3
indicated significant influence of varieties, N and
their combinations on number of doubles as
expressed in percentage.

Amongst the varieties, maximum number of
doubles was recorded in case of V; (Bhima Red)
which was followed by V, (Agrifound Dark Red).
Minimum number of doubles was recorded in V,
(Bhima Super) at harvest.

N showed significant influence on number of
doubles. Highest number of doubles was
recorded with application of N5 (150 kg ha™ N)
which was followed by N4 (120 kg ha™ N), N5 (90

kg N ha™) and N, (60 kg ha” N) in descending
order. Minimum number of double bulbs was
observed with N; (0 kg ha™ N) N. Though the
difference between N; and N, was non-
significant. These findings are in agreement to
those of Singh and Singh [22].

Combined effect of varieties and N indicated
significant influence on number of doubles at
harvesting. Maximum number of doubles (%)
was recorded under V3Ns (Bhima Red with
150 kg ha™ N), which was followed by V3N,
(Bhima Red with 120 kg ha N), V4Ns (Agrifound
Dark Red with 150 kg ha™ N) and V,N5 (Bhima
Super with 150 kg ha™ N). Minimum number of
doubles (%) was recorded under V,;N; (Bhima
Super 0 kg ha™ N).



Table 3. Effect of varieties, N and their
interaction on number of doubles percentage
of kharif onion

N levels Varieties Mean
V, V, V;
N, 0.33 0.31 0.33 0.33
N, 0.56 0.44 0.56 0.52
N; 0.67 0.48 0.58 0.57
N, 0.78 0.69 1.11 0.86
Ns 1.00 0.95 1.44 1.13
Mean 0.67 0.57 0.80
Treatments S.Emt CD at 5,
N levels 0.02 0.07
Varieties 0.02 0.05
Interaction 0.04 0.12

3.4 Yield of Marketable Bulbs (q ha™)

Yield of marketable bulbs was recorded after
harvesting. The data presented in Table 4
recorded significant influence of varieties and
nitrogen after harvesting.

Table 4. Effect of varieties, N and their
interaction on yield of marketable bulb (gha™)
of kharif onion

N Varieties Mean
levels V, V, V;

N, 221.22 219.48 188.73 209.81
N, 250.26 241.67 221.87 237.93
N, 310.00 271.67 265.00 282.22
N4 368.33 315.00 284.00 322.44
Ns 412.00 360.67 318.67 363.78
Mean 312.36 281.69 255.65
Treatments S.Emz CD at 5,

N levels 11.28 32.70
Varieties 8.75 25.33
Interaction 19.55 NS

Highest yield of marketable bulbs was recorded
with V; (Agrifound Dark Red), which was
followed by V, (Bhima Super) with significant
difference. Minimum yield of marketable bulbs
was recorded in variety V3 (Bhima Red). Genetic
factors affect the variability of many traits
marking differences among cultivars (Sekara et
al. [23)).

N exhibited significant effect on vyield of
marketable bulbs. There was significant increase
in marketable bulb yield with each incremental
dose of N. Highest yield of marketable bulbs was
recorded with application of N5 (150 kg ha™ N)
which was followed by N4 (120 kg ha” N), N3 (90
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kg ha™' N), N, (60 kg ha™ N) and N; (0 kg ha™ N)
in descending order with significant difference.
However, marketable bulb yield under N; and N,
was at par. The increment in marketable yield
due to higher N doses could be attributed to
increase in chlorophyll content and rising
photosynthesis production which associated with
increment in bulb size and single bulb weight
(Khan et al. [24] and Nasreen et al. [20]).

Combined effect of varieties and N imposed non-
significant influence on yield of marketable bulbs.
Though, numerically, maximum vyield of
marketable bulbs was observed under V;Ns
(Agrifound Dark Red with 150 kg ha™ N), which
was followed by VN, V,2Ns (Bhima Super with
150 kg ha N) and V;Ns (Bhima Red with 150 kq
ha™ N). Whereas V3N, (Bhima Red with 0 kg ha’
N) recorded minimum yield of marketable bulbs.
This might be due to the well utilization of N
fertilizer in metabolism by all the varieties.

3.5 Pyruvic Acid (mg 100g™)

Pyruvic acid in bulbs was recorded after
harvesting. The data presented in Table 5
revealed significant influence of varieties, N and
combined effect of varieties and N.

Table 5. Effect of varieties, N and their
interaction on pyruvic acid content in kharif

onion
N levels Varieties Mean
V, V., V;

N, 20.67 24.07 2112 21.95
N, 2223 2894 2587 25.68
N3 37.47 3120 36.27 34.98
N, 39.00 4267 4090 40.86
Ns 40.67 4243 43.00 42.03
MEAN 32.00 33.86 33.43
Treatments S.Emt CD at 5,
N levels 0.53 1.53
Varieties 0.41 1.19
Interaction 0.92 2.65

Among the varieties, maximum pyruvic acid in
bulbs was determined in case of V, (Bhima
Super) which was followed by V3 and V4. The
difference between V, and V; was non-
significant. Lowest pyruvic acid in bulbs was
observed under V; (Agrifound Dark Red), which
was significantly lower than V, and V3. Significant
differences in pyruvic acid content among onion
varieties have been also reported by Bajaj et al.
[25], Dhumal et al. [26] and Lee et al. [27].



There was increase in pyruvic acid with
increasing dose of N. N had significant influence
on pyruvic acid in bulbs. Highest pyruvic acid
content was determined with application of Ns
(150 kg ha™ N) which was at par to N, (120 kg
ha N), but 3|gn|f|cantl¥ higher over N3 (90 kg ha

' N) and N2 (60 kg ha™ N). Minimum pyruvic aC|d
content in bulbs was found under N4 (0 kg ha™
N).These findings are in line with Coolong and
Randle (28).

Combined effect of varieties and N had
significant effect on pyruvic acid in bulbs.
Maximum pyruvic acid in bulbs was observed
under V3Ns (Bhima Red with 150 kg ha N),
which was foIIowed by V,N, (Bhima Super with
120 kg ha™ N), V2Ns, V3N4 and V4Ns (Agrifound
Dark Red with 150 kg ha™' N) with non-significant
difference. The comblnatlon V4N; (Agrifound
Dark Red with 0 kg ha™ N) recorded minimum
pyruvic acid in bulbs. These results are in
agreement with McCallum et al. (29).

3.6 Post-harvest NPK Content in Plant

The findings of the experiment (Table 6) revealed
significant influence of varieties on N, P and K
content in plant. Maximum N content was found
in case of variety V4 (Agrifound Dark Red) which
was significantly superior over other varieties. It
was followed by V, (Bhima Super) and minimum
N content was determined with V3 (Bhima Red).
Maximum P content was recorded in case of
variety V; (Agrifound Dark Red) which was
significantly superior over other varieties. It was
followed by V, (Bhima Super) and minimum P
content was determined with V; (Bhima Red).
Highest K content was noted in case of variety V,
(Agrifound Dark Red) which was significantly
superior over other varieties. It was followed by
V, (Bhima Super) and minimum K content was
determined with V; (Bhima Red). Different
nutrient absorption and assimilation capacity of
varieties might be the reason for these findings.

N had significant influence on N content in plant.
Highest N content in plant was determined with
application of N5 (150 ki ha N) which was
followed by N4 (120 kg ha™' N), N5 (90 kg ha™ N)
and N, (60 kg ha” N). Minimum N content in
plant was found under N; (0 kg ha™ N). N had
significant influence on P content in plant after
harvest. Higher doses of N application might
have increased the availability of N to the plants
thereby increase in absorption and assimilation.
These findings are corroborated with those
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reported by Nasreen et al. [20], Vachhani and
Patel [30] and Aswani et al. [31]. Highest P
content in plant was determined with application
of N5 (150 kg ha™ N) which was followed by N4
(120 kg ha™ N), N3 (90 kg ha™ N) and N, (60 kg
ha N). Minimum P content in plant was found
under N, (0 kg ha™ N). All the N doses differed
significantly with each other. Similar results were
also reported by Patel and Vachhani [32] and
Neeraja et al. [33]. N had significant influence on
K content in plant after harvest. Highest K
content in plant was determined with application
of N5 (150 kg ha™ N) which was followed by N4
(120 kg ha™ N), N3 (90 kg ha™ N) and N, (60 kg
ha N). Minimum K content in plant was found
under N4 (0 kg ha N). All the N levels differed
significantly with each other. These findings are
in line with Patel and Vachhani [32], Boyhan et
al. (34).

Table 6. Effect of varieties, N and their
interaction on NPK content (%) in plant after
harvesting of onion

Treatment N P K
Varieties (V)

\A 0.227 0.140 0.688
2 0.217 0.134 0.622
V3 0.202 0.130 0.598
S.Em* 0.002 0.001 0.006
CDat5% 0.006 0.003 0.017
N levels (N)

N4 0.153 0.119 0.469
N, 0.179 0.128 0.500
N; 0.213 0.136 0.621
Ny 0.257 0.143 0.688
Ns 0.277 0.151 0.903
S.Em* 0.002 0.001 0.008
CDat5% 0.008 0.004 0.022
Interaction (VxN)

Vy Ny 0.147 0.120 0.490
Vi N 0.180 0.140 0.520
Vi N; 0.250 0.141 0.645
V1Ny 0.273 0.146 0.735
VN5 0.287 0.156 1.050
V5N, 0.153 0.119 0473
V3N, 0.190 0.120 0.497
V2N3 0.200 0.140 0.630
VoNy 0.253 0.142 0.672
VN5 0.290 0.149 0.841
V3N, 0.160 0.117 0.445
V3N, 0.167 0.123 0.483
V3N3 0.190 0.126 0.587
V3N, 0.243 0.140 0.658
V3N5 0.253 0.147 0.817
S.Em* 0.005 0.002 0.013
CDat5% 0.014 0.007 0.040
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Table 7. Effect of varieties, N and their interaction on available NPK (kg ha'1) in soil after
harvesting of onion

Treatment N P K
Varieties (V)

V4 106.26 10.02 318.71
V, 105.35 13.86 328.83
V3 114.01 17.98 335.72
S.Em* 1.00 0.16 3.26
CDat5% 2.91 0.47 9.47

N levels (N)

N4 61.08 20.78 346.64
N, 92.85 17.02 336.07
N; 110.42 13.19 324.13
N4 137.10 10.09 318.22
Ns 141.28 8.73 313.73
S.Em* 1.29 0.21 4.22
CDat5% 3.76 0.60 12.22
Interaction (VxN)

Vi Ny 59.00 19.36 342.33
Vi N 93.51 13.51 328.57
V1 N3 102.62 8.54 314.17
VN4 135.38 4.83 307.50
VN5 140.83 3.87 301.01
VN, 60.00 17.42 346.30
V3N, 88.17 16.45 334.13
VN3 100.11 13.10 326.17
VoNy 136.33 12.47 320.60
VoNs 142.17 9.91 316.97
V3N, 64.23 25.55 351.30
V3N, 96.88 21.09 345.51
V3N; 128.52 17.93 332.07
V3Ny 139.58 12.96 326.57
V3Ns 140.83 12.40 323.20
S.Em* 2.24 0.36 7.31
CDat5% 6.51 1.04 NS

Combined effect of varieties and N levels had
significant influence on N, P and K content in
plant after harvesting. Highest N content in plant
was determined with application of V,N5 (Bhima
Super with 150 kg ha™ N) which was followed by
VN5 (Agrifound Dark Red with 150 kg ha™' N)
and V N,. The difference between V,Ns and VN5
was non-significant. Minimum N content in plant
was found under V1N, (Agrifound Dark Red with
0 kg ha™ N). Highest P content in plant was
determined with application of VN5 (Agrifound
Dark Red with 150 kg ha™ N) which was followed
by V,;Ns (Bhima Super with 150 kg ha N) and
V3Ns (Bhima Red with 150 kg ha™ N). Minimum P
content in plant was found under V3;N; (Bhima
Red with 0 kg ha™ N). Highest K content in plant
was determined with application of V;Ns
(Agrifound Dark Red with 150 kg ha N) which
was followed by V,N5 (Bhima Super with 150 kg
ha” N) and V;Ns (Bhima Red with 150 kg ha™ N).

Minimum K content in plant was found under
V5N; (Bhima Red with 0 kg ha' N). These
differences in nutrient content may be ascribed to
the differences in the uptake of plant nutrients
which depends on several factors, such as
variety, crop environment, soil fertility, fertilization
methods etc. These findings are in agreement
with Sekara et al. [23].

3.7 Post-harvest Available N, P, K in Soil

The findings (Table 7) of the investigation
revealed significant influence of varieties on
available N, P and K in soil after harvesting.
Among the varieties highest available N in soil
was recorded in case of V3 (Bhima Red) which
was followed by V; (Agrifound Dark Red) with
significant difference. Lowest available N in soil
was determined under V, (Bhima Super). The
difference between V; and V, was non-



significant. Highest available P in soil was
recorded in case of V3 (Bhima Red) which was
followed by V, (Bhima Super) and V; with
significant difference. Lowest available P in soll
was determined under V, (Agrifound Dark Red).
Highest available K in soil was recorded in case
of V3 (Bhima Red) which was followed by V,
(Bhima Super) with non-significant difference.
Lowest available K in soil was determined under
V4 (Agrifound Dark Red). Higher nutrient demand
promoted more nutrient absorption by the variety
which might have resulted in less available
nutrient in the soil.

N levels had significant influence on available N,
P and K in soil after harvest. Highest available N
in soil was determined with application of N5 (150
kg ha' N) which was 3|1gn|f|cantly hlgher as
compared to Ny (120k gha N), N3 (90 kg ha™ N)
and N, (60kg ha™' N). M|n|mum available N in soll
was found under N; (0 kg ha™ N). All the N levels
differed significantly with each other. Highest
available P in soil was determined with
application of N; (0 kg ha’ N) which was
followed by N, (60kg ha” N), N3 (90 kg ha™ N)
and N4 (120 kg ha™ N). Minimum ava|IabIe P in
soil was found under N5 (150 kg ha™ N). All the N
doses differed significantly with each other.
Highest available K in soil was determined with
application of N; (0 kg ha’ N) which was
followed by N, (60 kg ha” N), N3 (90 kg ha™ N)
and N4 (120 kg ha™ N). Minimum avallable P in
soil was found under N5 (150 kg ha™ N) N, which
was at par to Ny and N;. Higher dose of N
enhanced more NPK uptake by the plants which
could be proved with the NPK content of the
plant. Application of higher dose of N might have
replenished this increased uptake of N but not of
P and K consequently resulted in decreased
availability of P and K in soil. These findings are
in agreement with Murthy et al. [35].

Combined effect of varieties and nitrogen levels
had significant influence on available N and P in
soil after harvesting. Highest available N in soil
was determined with appllcatlon of V,Ns (Bhima
super with 150 kg ha”' N) which was foIIowed by
VN5 (Agrifound Dark Red with 150 kg ha” N)
and V3Ns (Bhima Red with 150 kg ha” N) having
equal values, V3N, and V,N, with non-significant
difference. Minimum available N in soil was
found under VN, (Agrifound Dark Red with 0 kg
ha™ N). Highest available P in soil was found
with a1ppI|cat|on of V3N; (Bhima Red with 0
kg ha” N) which was followed by V3N, (Bhima
Red with 60 kg ha N) and V4N, (Agrifound Dark
Red with 0 kg ha” N). Minimum available P in
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soil was observed under VN5 (Agrifound Dark
Red with 150 kg ha N) which was at par to
V4N,;. Combined effect of varieties and N levels
had non-significant influence on available K in
soil after harvesting.

4. CONCLUSION

It could be concluded from the findings of the
present experiment that all the characters
increased with increasing N levels except
available P and K in soil. Highest chlorophyll
content, dry weight of bulb, number of doubles,
marketable bulb yield, pyruvic acid content in
bulb and NPK content |n plant were found with
application of 150 kg ha™ N. Highest avallable N
in soil was determined with 150 kg ha” N.
Highest P and K were found with 0 kg ha™ N.
Among the varieties, highest chlorophyll content,
dry weight of bulb and marketable bulb yield
were recorded with Agrifound Dark Red. Variety
Bhima Super had highest pyruvic acid content
and lowest number of doubles. Post-harvest
analysis of plant showed highest NPK content
with Agrifound Dark Red. Post-harvest analysis
of soil indicated highest available NPK under
Bhima Super. Combined effect of varieties and N
levels was significant for all the parameters but
marketable bulb yield and post-harvest available
K content in soil. Combination of variety
Agrifound Dark Red with 150 kg ha” N proved
superior for chlorophyll content, dry weight of
bulb and marketable bulb yield.
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