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ABSTRACT

Because of intensive farming, the INM system is now
essential, due to the high cost of chemical fertilizers,
unbalanced NPK use and deterioration of soil health
and to minimize health hazards. The present experi-
ment has been planned at Lucknow subtropical area
with a sandy loam less fertile soil with higher pH of
around 8.2. It has 10 treatments (Control 100% RDF,
100% FYM, 100% PSB, 75% NPK +25% FYM, 50%
NPK + 50% FYM, 25% NPK + 75% FYM, 75%
NPK +25% PSB, 50% NPK + 50% PSB, 25% NPK
+ 75% PSB) laid out at RBD with three replication.
Seeds of onion variety Agrifound Light Red were
treated with 0.02% thiram to check the infection of
damping off and seedlings were transplanted after
seven weeks at 20 cm x 10 cm spacing on Im X Im
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plot accommodating 45 plants in a plot. The results
revealed that among the various treatments, the ap-
plication of 75% RDF + 25% FYM showed better
vegetative growth, bulb yield, and improved bulb
physico-chemical quality.

Keywords Onion, INM, Growth, Yield, Quality.

INTRODUCTION

Since ancient times, onion (Al/lium cepa L.) has been
used as a valuable nutritional resource as well as for
its medical interest. The onion bulb is rich in minerals
(calcium 27 mg, potassium 1.57 mg, phosphorus 39
mg) along with carbohydrates (11.0 g), protein (1.2 g),
and vitamin C (11 mg), fiber (0.6 g), moisture (86.8 g)
and 38 calories from the bulb, iron (0.7 mg), thiamine
(0.08 mg), riboflavin (0.01 mg), and niacin (0.2 mg).
Flavonoids found in it have also been linked to a lower
the risk of chronic diseases like cancer, diabetes, and
coronary heart disease (Hejazi et al. 2023) and have
antibacterial and antifungal effects (Santas et al. 2008)
(Prasad et al. 2021). Being a heavy feeder crop many
fertilizer trials have demonstrated that all three major
nutrients (NPK) are required for a high production of
onion. The integrated system approach is a concept of
ecological soundness that leads to sustainable agricul-
ture, as well as a reliable technique of attaining fairly
high output with a sustainable fertilizer economy,
which could maintain and improve soil fertility in
order to maintain long-term crop productivity. This
can be accomplished by combining the use of natural
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resources and nutrients, as well as their scientific
control for optimal crop growth. This practice not
only ensures reduced burden on chemical fertilizers
but also to be helpful for maintaining soil fertility
(Madhvi et al. 2022).

Because of intensive farming, the INM system is
now very important, due to the high cost of chemical
fertilizers, unbalanced NPK use and deterioration
of soil health and now, it has become necessary in
modern agriculture. Incorporating organic manure
with INM can help to decrease the need for expensive
inorganic fertilizers. In this context, similar attempt
has been made to see the response of onion produc-
tion towards integrated nutrient management system.
However, some literatures (Balekar et al. 2018),
(Khandelwal 2010), (Jawadagi et al. 2012), (Govind
et al. 2015) have been found indicating a positive
response of INM, but, it has been planned again on
it at Lucknow subtropical area which has a sandy
loam less fertile soil having higher pH of around 8.2.
However, earlier reports (Ram ef al. 2024, Prasad et
al. 2017) have shown there was a good opportunity
for onion cultivation in Lucknow area.

MATERIALS AND METHODS

The present investigation was conducted at Horti-
cultural Research Farm of the Department of Horti-
culture, Babasaheb Bhimrao Ambedkar University,
Lucknow, UP, India during rabi season of 2020-21.
The experiment comprised of 10 treatments (Control,
100% RDF, 100% FYM, 100% PSB, 75% NPK +
25% FYM, 50% NPK + 50% FYM, 25% NPK + 75%
FYM, 75% NPK +25% PSB, 50% NPK + 50% PSB,
25% NPK + 75% PSB) laid out at RBD with three
replication. Seedling were raised on nursery beds of
3 m x 1 m raised bed (15 cm) prepared by mixing
well rotten FYM in soil at the rate of 15 kg per square
meter. Seeds of onion variety Agrifound Light Red
were treated with 0.02% thiram to check the infection
of damping off. Seeds were sown on 20" November,
2020 in shallow furrows 5-6 cm apart by dropping the
seeds at 1-2 cm depth. A thin layer of powdered leaf
mould was applied to cover the seed. Regular water-
ing, hoeing, weeding, plant protection measures, were
done time to time as per requirement. The seedlings
were ready for transplanting within seven-eight weeks

and transplanted in the main field at 20 cm % 10 cm
spacing on 1 m X 1 m plot accommodating 45 plants
in a plot. Observations were recorded on randomly
sample plants for growth (plant height, number of
leave, length of leave, neck thickness), average num-
ber of bulb per plot, bulb yield, average weight of bulb
(g), and on quality parameters like neck thickness
of bulb, number of scales per bulb, bulb diameter
(cm), TSS (°B), Ascorbic acid (mg/100 g) and pH
value. The observed data were analyzed statistically
using standard statistical methods as stated by (Sahu
and Das 2014) and treatment means were compared
at 5% levels of significance.

RESULTS AND DISCUSSION

The application of 75% NPK +25% FYM (T,) record-
ed the maximum plant height (36.19 cm) followed by
application of 75% NPK +25% PSB (T,) at 30 days
after transplanting (DAT) (Table 1). Similar obser-
vation was also recorded at 60 and 90 DAT where
minimum plant height was seen in control condition
and 75% NPK + 25% FYM showed the maximum
plant height at 90 DAT which was statistically at par
with application 75% NPK +20% PSB (plant height
66.45 cm followed by 65.88 cm) and minimum plant
height (36.18 cm) was observed at 90 DAT in the
control plant.

The application of 75% NPK + 25% PSB in the
treatment (T.) noted maximum number of leaves
(9.22) at 30 DAT followed by T, i.e. 75% NPK +25%
FYM application. However, from 60 DAT onwards
the number of leaves was found maximum under T,
(75% NPK +25% PSB) followed by T, (75% NPK
+ 25% FYM) but, the difference was very less both
at 60 and 90 DAT. At 90 DAT, maximum number
of leaves (13.75) was in the treatment T, followed
by T, (13.23) and minimum number of leaves was
counted in control.

Application of 75% NPK + 25% FYM (treatment
T,) also showed maximum length of leaves (31.94
cm) at 30 DAT followed by 30.21 cm length with
the application of 75% NPK +25% PSB (T,). At 60
DAT, maximum length of leaves was seen in the T,
followed by T, and at 90 DAT, it was maximum with
application of 75% NPK +25% FYM (T,) (63.69 cm)
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Table 1. Effect of integrated nutrient management on vegetative growth of onion cv Agrifound Light Red.

Treat- Treatment Plant height (cm) Number of leaves Length of leaves Neck thickness of plant
ments details per plant (cm) (mm)
30 60 90 30 60 90 30 60 90 30 60 90
DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT DAT

T, Control 20.52 3452 36.18 4.13  6.22 7.12 1035 21.04 30.65 193 225 4.60
T, 100% RDF 33.52 61.85 63.83 8.16 839 995 2275 3418 49.67 340 535 654
T, 100% FYM 30.66 58.62 60.99 7.30 9.12 10.18 26.63 37.54 5427 474 688 821
T, 100% PSB 30.78 5821 59.29 7.08 9.47 10.70 28.53 41.42 5797 572 783  9.65
T, 75% NPK +

25% FYM 36.19 6428 66.45 9.15 1275 13.75 31.94 4519 63.69 690 897 11.82
T, 50% NPK +

50% FYM 31.66 61.06 61.56 6.49 1022 11.14 2342 3591 52.62 438 634 7.62
T, 25% NPK +

75% FYM 3224 5943 6044 7.71  9.56 10.64 2296 3486 51.14 518 6.02 722
T, 75% NPK +

25% PSB 3432 6333 6588 922 1199 1323 3021 43.77 61.70 633 845 10.82
T, 50% NPK +

50% PSB 31.65 60.99 5876 7.75  9.48 10.45 26.62 4029 5587 546 7.66 927
T, 25% NPK +

75% PSB 29.31 56.28 59.56 6.61 8.78 11.30  26.51 3920 5425 495 7.14 858

SEm (£) 0.83  0.153 0.195 0.088 0.065 0.085 0.129 0.177 0.150 0.114 0.097 0.070

CD (p=0.05) 0250 045 0.58 0.262 0.194 0.253 0387 0.529 0.448 0341 0.290 0.208

followed by T, (61.70 ¢m), while minimum length
was recorded in control plants in all stages.

Similarly, 75% NPK +25% FYM (T,) recorded
the maximum neck thickness of plant (6.90 mm)
followed by application of 75% NPK +20% PSB
(T,) (6.33 cm) at 30 DAT and similar pattern was also
seen at 60 DAT where maximum neck thickness was
observed with T, (75% NPK +25% FYM) (8.97 mm)
followed by T, and subsequently at 90 DAT (11.82
mm). Significantly, maximum increase the neck

thickness of bulb (1.87 cm) was under application
of 75% NPK +25% FYM (T,) followed by 1.69 cm
in treatment T, and minimum neck thickness was
observed in the control (Table 1).

The high vegetative growth in terms of plant
height, number of leaves leaf length plant basal
thickness was observed with integrated use of 75%
NPK and 25% FYM as well as 75% with 25% PSB.
This increased vegetative growth might be attributed
due to fact that FYM and PSB increased some growth

Table 2. Influence of integrated nutrient management on bulb yield of onion cv Agrifound Light Red.

Treatments Treatment details Average number Bulb yield per Average weight Fresh bulb yield
of bulb per plot plot (kg) of bulb (g) (q/ha)
T, Control 34.66 3.23 92.61 228.45
T, 100% RDF 40.33 4.63 117.57 331.35
T, 100% FYM 39.33 4.29 109.52 313.86
T, 100% PSB 37.00 3.68 99.61 291.02
T, 75% NPK +25% FYM 44.33 5.23 120.50 402.02
T, 50% NPK + 50% FYM 39.00 436 112.56 325.11
T, 25% NPK + 75% FYM 39.66 4.41 111.73 323.51
T, 75% NPK + 25% PSB 42.33 4.82 114.78 334.41
T, 50% NPK + 50% PSB 39.33 431 111.73 319.63
T, 25% NPK + 75% PSB 39.33 4.23 107.75 315.72
SEm (+) 0.585 0.059 0.154 0.267
CD (p=0.05) 1.751 0.176 0.462 0.801
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Table 3. Bulb quality as influenced by integrated nutrient management on onion cv Agrifound Light Red.

Treat-  Treatment details Neck thick- Number of  Polar Equatorial TSS (°B)  Ascorbic acid pH value
ments ness of bulb scales per diameter diameter (cm) (mg/100 g)
after harvest  bulb (cm)
(cm)

T, Control 1.19 6.08 3.81 4.53 8.58 7.84 6.54
T, 100% RDF 1.68 9.46 6.13 7.53 13.58 10.44 6.72
T, 100% FYM 1.41 8.39 4.75 6.32 13.52 7.83 6.87
T, 100% PSB 1.37 7.77 4.50 5.90 11.33 7.72 6.81
T, 75% NPK +25% FYM 1.87 11.14 6.32 7.95 14.53 10.58 7.16
T, 50% NPK + 50% FYM 1.55 8.90 5.82 7.29 13.45 9.53 6.66
T, 25% NPK + 75% FYM 1.61 8.63 5.61 4.49 13.46 9.55 6.46
T, 75% NPK + 25% PSB 1.69 9.61 6.20 7.58 14.30 10.49 7.06
T, 50% NPK + 50% PSB 1.66 8.44 5.68 7.44 11.69 8.78 6.74
T, 25% NPK + 75% PSB 1.44 8.40 5.67 6.38 12.48 7.87 6.68

SEm (£) 0.030 0.118 0.331 0.118 0.054 0.034 0.065

CD (p=0.05) 0.089 0.352 0.992 0.354 0.162 0.101 0.194

promoting substances which help for better uptake
of water and nutrient. Similar observations were
also reported by Yogita ef al. (2012). Inorganic NPK
application along with organic manure and bio fertil-
izer might improve nutritional availability in the root
zone as well as plant system. Higher nutrient content
specially nitrogen increased the vegetative growth.

Table 2 showed that application of 75% NPK
+ 25% FYM (T,) produced the maximum average
number of bulb (44.33) followed by (42.33) in the
treatment T, and minimum value in the control (T ).
The application of 75% NPK + 25% FYM (T,) sig-
nificantly increased the bulb yield showing maximum
yield of 5.23 kg/plot and 402.02 g/ha followed by
4.82 kg/plot and 334.41 g/ha in the treatment 75%
NPK +20% PSB (T,).

Bulb yield one of the most important parameter
for the evaluation of any nutrient management prac-
tices. In this experiment 75% NPK supplemented with
25% FYM and PSB caused maximum yield. Bagali
et al. (2012), Singh et al. (2014) also narrated that
higher levels inorganic fertilizer in combination with
organic fertilizers recorded high bulb yield.

The application of 75% NPK + 25% FYM (T,)
recorded the highest bulb diameter (polar and equato-
rial diameter) followed by treatment T, and minimum
value of polar diameter was seen in control (Table
3), similar to the bulb neck thickness after harvest.

The application of 75% NPK +25% FYM (T,) also
showed a higher weight of bulb (120.50 g) followed
by the application of 100% RDF. Similarly, applica-
tion of 75% NPK + 25% FYM (T,) observed maxi-
mum number of scales per bulbs (11.14) followed by
the application of 75% NPK +20% PSB (T,) (9.61).
Maximum TSS was estimated in the treatment T,
(75% NPK + 25% FYM) followed by T_ (75% NPK
+20% PSB) and control showed minimum TSS con-
tent in bulb. Application of 75% NPK + 25% FYM
(T,) significantly increased the pH value of onion bulb
(7.16) followed by 7.06 pH in T, and minimum in the
treatment T, (25% NPK + 75% FYM).

It was established that the improved vegetative
growth may lead to higher photosynthesis activities
and mobilization of metabolites. Due to better photo-
synthates bulb quality was also improved. Phospho-
rus bacteria helped for better solubilization and mobi-
lization of phosphorus in the soil to the plant system
which might have role to improve bulb quality i.e.
TSS, ascorbic acid content along with bulb weight and
bulb diameter. High TSS content was found with the
application inorganic fertilizer (75% RDF) in com-
bination with bio fertilizer and FYM may be due to
more utilization of inorganic nitrogen in the presence
of bio fertilizer and possible higher synthesis of plant
growth promoters. Application of 75% RDF along
with PSB, poultry manure, Azospirillum, Azotobacter,
VAM were also recommended by various researchers



in onion (Chhabra and Vishwakarma 2019).

Thus, from the results obtained from the present
experiment, it may be concluded that application of
75% NPK +25% FYM may be suggested for growing
onion cv Agrifound Dark Red at Lucknow condition.
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