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Abstract

Onion is a commercial crop and under fertilization,
especially potassium is a main issue behind its lower
production. By keeping this point on priority, a field
experiment entitled “Studies on different levels and
scheduling of potassium on growth and yield of
onion (Allium cepa L.) var. Agrifound Light Red in
light textured soil of Western UP” was conducted at
Crop Research Centre of SVPUA&T Meerut U.P.
during Rabi season of 2020-21 and 2021-22. The
experiment comprised 11 treatments replicated
thrice with onion cultivar Agrifound Light Red in
randomized block design. The three doses of
potassium i.e. 100, 125 and 150% of recommended
doses through muriate of potash (MOP) were used
with NPS except control for potassium. Polyhalite
was also used in one of the treatment as a source of
potassium. The data recorded during 30, 60, 90 DAT
and at harvest for different parameters showed that
the increasing dose of potassium improved growth
and yield attribute including yield. The application
of potassium through polyhalite as in Ti1 (NP +
K50-100% basal through Polyhalite) increased the
yield by 54.21, 35.33, 21.98 and 13.59% over Ty, To,
Ts, Ts, respectively. The pooled data showed that
maximum plant height (68.53cm) number of
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leaves/plant (7.55) neck thickness (14.32mm),
equatorial bulb diameter (70.33mm), polar diameter
(64.73mm) and fresh weight of bulb (67.06g). The
overall experimental findings showed that the
application of higher dose of potassium than
recommended is beneficial and polyhalite was
superior over muriate of potash due to additional
supplement of sulphur, calcium and magnesium.
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Introduction

One of the most significant commercial vegetable
crops grown widely in India is the onion (Allium
cepa L.), which is a member of the Alliaceae family.
Because it contains the volatile oil "allyl propyl
disulphide,” an organic molecule high in sulphur,
onions are prized for their flavour and pungency. Its
green leaves and bulbs can both be eaten raw and
used to prepare a range of dishes. It is one of the
Alliums that is most widely planted and liked. The
underground stem of an onion, which has larger,
meatier leaves, is its feeding organ. The bulb
contains 38 calories, 11.0 g of carbohydrates, 1.2 g
of proteins, 0.6 g of fibre, 86.8 g of water, 1.2 g of
protein, 0.08 g of thiamine, 0.01 g of riboflavin, and
0.2 g of niacin per 100 g of edible portion. It also
contains minerals like phosphorus (39 mg), calcium
(27 mg), sodium (1.0 mg), iron (0.7 mg), and
potassium 1.5mg. (Kumara et al. 2018).

In India, onion is being grown in an area of
1.20 million hectare with the annual production of
19.40 million tons and the productivity of 16.1t ha™.
Maharashtra stands first in production of onion
followed by Karnataka, Gujarat, Bihar, Madhya
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Pradesh, Andhra Pradesh, Rajasthan, Haryana, Uttar
Pradesh and Tamil Nadu in our country. In Uttar
Pradesh, onion is cultivated in an area of 11734.00
hectare with production of 167327 tons and the
average productivity is 15.10 t hal. In Meerut
district, onion cultivated in area of 12 hectare with
production of 171t ha' and the average productivity
is 14.25 t hal(Anonymous, 2020). The nutrient
management practices play an important role in
higher production of commercial crops like onion.
The application of nitrogen and phosphorous is not
enough to meet the higher production of quality
onion. The requirement of potassium and sulphur is
also essential for better crop growth because
potassium is essential for the xylem, which
distributes water and other essential nutrients
throughout the plant. Since onions are a crop with
shallow roots that prefers potassium, a higher level
of nutrients, particularly potassium, must be
maintained in the top layer of soil. For the
production of onions, a strong amount of fertiliser is
typically advised. Onion is a strong potash-
responsive crop, just like other tuber and root crops.
Potassium aids in a variety of metabolic processes,
including the production and transport of sugars and
carbohydrates, the synthesis of proteins, the
development of pest and disease resistance, the
activation of numerous enzymes, the prevention of
stalk and stem breakage under stress conditions,
storage quality, and increased bulb size and bulb
yield.

The way potassium fertilisers are applied
has a significant impact on how well the crop uses
them. Potassium makes up an average of 2.6% of the
earth's crust (Schroeder 1978) When applying
potassium to onions during its growing season,
timing is crucial for the development of their bulbs.
In comparison to a single treatment of the same
quantity of nitrogen and potassium, a split
application results in a heavier winter onion bulb.
Because of its impact on storage quality, bulb size,
bulb quantity, and yield per plant, K is regarded as a
very essential factor in onions (Bekele 2018). K is
essential for the xylem, which distributes water and
other essential nutrients throughout the plant, in a
manner similar to this. Thus, maintaining
development and quality of onions requires
administration of a sufficient amount and source of
K at key growth stages. The soil must be
supplemented with nutrients after the onion crop in
order to keep the soil fertile. According to Tandon
and Tiwari (2008), lower nutrient rates of 100 kg N,

50 kg P205 (30 kg P), and 50 kg K20 (41 kg K) ha
1 are typically used, notably for K. For a 40mt ha*
bulb yield, this amounts to 120 kg N, 50 kg P, and
160 kg K per ha' (Deshpande et al. 2013).

Except the conventional source of potassium, a new
source of potassium i.e. Poly4 is also becoming
popular now a days for commercial crops like
sugarcane, potato anion etc. Poly4 is a multi-nutrient
and low-chloride fertilizer suitable for organic
farming. Derived from a naturally occurring mineral
polyhalite, POLY4 contains four (14% K20, 17%
Ca0, 6% MgO and 19% S) of the six essential
macro nutrients required for plant growth. This
fertilizer also works as slow release fertilizer and
supplied sulphur in adequate amount that no need to
add sulphur from any other external source.
Considering all the above points a field experiment
was conducted to investigate the optimum level of
potash for the better growth and development as
well as higher production of onion crop.

Materials and Methods

Experimental site and location: The experiment
entitled “Studies on different levels and scheduling
of potassium on growth and yield of onion (Allium
cepa L.) var. Agrifound Light Red in light textured
soil of Western UP” was carried out at Crop
Research Centre in Sardar Vallabhbhai Patel
University of Agriculture and Technology in
Meerut, Uttar Pradesh during Rabi 2020-2021 and
2021-2022. The farm is located at latitude 29.08'N
and longitudes 77.00'E while above mean sea level
is 218 m and which lies in western Uttar Pradesh,
there are semiarid and subtropical climate zones.

Experimental Design and Treatments details: The
experiment consists of 11 treatment combinations
which were laid out in Randomized Block Design
(RBD) with 3 replications. The treatments were
allocated randomly in each replication as per the
standard procedure and the cultivar grown was
Agrifound Light Red. Recommended dose of NPKS
for onion in this zone is 100:50:50:40 kg ha.
Nitrogen, phosphorus and sulphur were applied
commonly through urea, (half as basal dose and
remaining half in two equal splits at 30 and 50
DAT), DAP and bentonite. Potassium was applied
as per treatments through MOP and polyhalite. T1-
Control (N100 P50 S40 KO0), T2-NPS + K50 (K
100% at basal), T3-NPS + K50 (K50% basal + 50%
at bulb formation stage), T4-NPS + K50 (K25%
basal + 37.5%at vegetative + 37.5% at bulb
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formation stage), T5-NPS + K62.5 (K 100% at
basal), T6-NPS + K62.5 (K 50% basal + 50% at
bulb formation stage), T7-NPS + K62.5 (K 25%
basal + 37.5% at vegetative + 37.5% at bulb
formation stage), T8-NPS + K75 (K 100% at basal),
T9-NPS + K75 (K 50% basal + 50% at bulb
formation stage), T10-NPS + K75 (K 25% basal +
37.5% at vegetative + 37.5% at bulb formation
stage) and T11-NP + K50 (100% basal through
Polyhalite)

Initial Soil Properties: Soil Samples were
randomly taken from six locations in field from 0 to
15-cm soil depth for physico-chemical analysis. A
part of the representative soil samples was air dried,
ground, and passed through 2mm sieve for
determination of nitrogen, phosphorous, potash,
sulphur, bulk density, pH and EC by standard
procedures and presented in Table 1.

Observations recorded: To assess the effect of
applied treatments on onion crop some observations
related to growth and vyield attributes were taken at
different time intervals from five randomly selected
plants from the net plot area for each treatment and
were labelled. Throughout the crop growth period,
tagged plants were used to record plant height (cm)
and leaf count at intervals of 30, 60, and 90 days,
and an average was calculated. The height of the
plant was measured from the soils surface to the tip
of each leaf. Neck, equatorial and polar diameter
was recorded using digital vernier calliper and
expressed in millimetres(mm), and the same bulbs
were used for measuring their polar diameter,
equatorial diameter, during 30, 60, 90 DAT, and at
harvest. The bulb yield per plot was recorded by
weighing the weight of bulbs from net plot area and
expressed in kg per plot and converted into yield
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Table 1: Physical and chemical properties of soil of 0 to 15cm
depth of the experimental field at the beginning of the study

Soil Properties Value
Sand (%) 49.92
Silt (%) 27.85
Clay (%) 17.96
Textural class Sandy loam
BD (gm./cc) 1.54
pH 7.22
EC (dms™) 12
OC (g/kg) 4.30
Auvailable (N kg/h) 122.96
Olsen-P (kg/h) 31.83
Available-K (kg/h) 14448
S (kg/h) 133

quintal per hectare (qha™). The average bulb weight
was then calculated and expressed in grams. With
the aid of a digital vernier calliper, the distance
between the bulb's two polar ends was measured,
and the mean diameter of the five bulbs used in each
treatment was calculated. All the data obtained from
experiment was statistically analyzed by using the
procedure given by Gomez and Gomez (1984).

Results and Discussion

Growth attributes: Pooled data regarding the
effect of various doses of potassic fertilizers on the
different growth attributes like plant height (cm), no.
of leaves per plant, fresh weight of leaves (g) and
dry weight of leaves were measured at different
growth stages of onion i.e. 30, 60, and 90 DAT (day
after transplant) are presented in Table 2.

Table 2: Effect of different potassium doses on growth attributes of onion at different growth intervals

Treatments Plant height (cm) No. of leaves/plant Fresh weight of leaves (g) Dry weight of leaves (g)
30 60 90 30 60 90 30 60 90 30 60 90
T1 16.97 33.98 49.63 283 465 582 2.25 24.35 84.56 0.22 2.45 9.68
T2 17.10 36.37 59.07 323 510 6.52 3.20 27.27 111.15 0.32 2.89 10.79
T3 17.60 36.83 60.82 342 524 6.56 3.26 27.49 115.02 0.33 3.24 11.01
Ta 17.97 37.64 61.73 343 533 6.63 3.31 29.33 119.38 0.33 3.25 11.42
Ts 18.20 37.71 64.27 343 541 6.68 3.45 29.87 12455 0.34 3.37 11.53
Te 18.77 38.44 64.85 358 559 6.77 3.59 33.89 130.44 0.36 3.73 12.21
T7 18.63 38.50 64.77 351 552 671 3.50 30.77 126.82 0.35 3.54 11.95
Ts 19.10 39.42 65.23 360 563 6.88 3.70 34.52 144.06 0.37 3.78 12.63
To 20.25 40.60 66.13 374 582 722 3.93 43.77 154.77 0.39 3.88 13.73
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T 1953 4020 6533 363 575 7.02
Tu 2152 4295 6853 400 6.05 7.55
SEm 0.66 1.47 2.32 014 022 0.27
CD 5% 1.94 4.32 6.84 041 066 0.79

3.74 37.92 150.31 0.37 3.83 12.97
4.07 47.93 158.77 0.41 4.05 14.57
0.14 1.45 5.32 0.01 0.19 0.48
0.42 4.27 15.68 0.04 0.57 1.41

Ta: Control (N100 P50 S40 KO); T2: NPS + K50 (K 100% at basal); Ts: NP S + K50 (K 50% basal + 50% at bulb formation stage);
Ta: NPS + K50 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation stage); Ts: NP S + K63 (K 100% at basal); Te-NPS +
K63 (K 50% basal + 50% at bulb formation stage); T7: NPS + K63 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation
stage); Ts: NPS + K75 (K 100% at basal); To: PS + K75 (K 50% basal + 50% at bulb formation stage); T10: NPS + K75 (K 25% basal

+37.5% at vegetative + 37.5% at bulb formation stage); T11: NP + K50 (100% basal through Polyhalite)

The plant heights of onion differ significantly during
various growths periods under different treatments.
The maximum plant height 21.52, 42.95 and
68.53cm at 30, 60 and 90 DAT, respectively under
T11 (NP + K50, 100% basal through polyhalite)
followed by T9 (NPS + K75-50% basal + 50% at
bulb formation stage) and T10 (NPS + K75-25%
basal + 37.5% at vegetative + 37.5% at bulb
formation stage). The plant height of onion followed
an increasing like TL<T2<T3<T4<T5<T7<
T6 < T8 < T10 < T9 < T11 at 30, 60 and 90 DAT.
The plant height of onion at 90 DAT under T11 was
increased by 16.01, 6.62 and 5.05% over T2 (NPS +
K50- 100% at basal), T5 (NPS + K63- 100% at
basal) and T8 (NPS + K75-100% at basal),
respectively while maximum increase of 38.08%
over control (T1). The response of 100%
recommended potassium dose was lower than 125%
and 150% of potassium dose of potassium fertilizer
than basal and though split doses.

No. of leaves per plant increased as the
potassium doses increased and differ significantly
under various treatments. The number of leaves par
plant increased about two times as the growth period
increased from 30 to 90 DAT. The number of leaves
par plant increased under split application of
potassium doses over basal application but it was not
at significant level. The application of potassium
through poly halite recorded maximum leaves 4.00,
6.05 and 7.55 at 30,60and 90 DAT, respectively
which significantly higher over T1,T2,T3 and T4 at
all growth stages while T5, T6 and T7 at 30 DAT.
The minimum leaves par plant was found under T1
at 30, 60 and 90 DAT i.e. 2.83, 4.65 and 5.82
respectively which was 41.34, 30.10 and 29.72%
lower than T11(NP + K50-100% basal through
Polyhalite). The average fresh weight of 5 selected
plant leaves was measured at 30, 60 and 90 DAT
and it was found that it differs significantly under
various treatments. The maximum fresh weight of
leaves was found under T11 (NPS + K50-100%
basal through Polyhalite) i.e. 4.07, 47.93 and 158.77

g at 30, 60 and 90 DAT, respectively followed by T9
(NPS + K75-50% basal + 50% at bulb formation
stage) and T10(NPS + K75-25% basal + 37.5% at
vegetative + 37.5% at bulb formation stage) while
minimum under T1 i.e. 2.25, 24.35 and 84.56 g at
respective growth periods. The basal application off
125% K though MOP as in T5 and 100% K through
MOP of recommended dose either basal or in two
and three splits were achieved significantly lower
weight of fresh leaves as compared to 150% of K in
two splits application as in T9(NPS + K75-50%
basal + 50% at bulb formation stage).

The dry weight of leaves (g) is presented in
Table 2 which differs significantly under different
treatments. The reflection of better nutrients
management in respect to potassium dose and time
of application is reflecting from data and maximum
dry weight i.e.0.41, 4.05 and 14.57 g at 30, 60 and
90 DAT, respectively was found under TL1(NP S +
K50-100% basal through Polyhalite) followed by T9
(NPS + K75-50% basal + 50% at bulb formation
stage) and T10(NPS + K75-25% basal + 37.5% at
vegetative + 37.5% at bulb formation stage).The
increment in dry weight of leaves was about 86.36,
65.30 and 50.51% over T1, 28.12, 40.13 and 35.03%
over T2 20.58, 20.17 and 26.36% over T5 10.81,
7.14 and 15.36% over T8 was found at 30, 60 and 90
DAT, respectively under T11.The application of
potassium in two splits was found better than three
splits of 100, 125 and 150% K of recommended
dose. The findings of this experiment in respect to
growth attributes of onion showed the importance of
potassium and in many researches of other scientists
revealed that the increased dose of potassium from
recommended application improved the plant heigh,
number of leaves and many other growth attributes
(Behairy et al. 2015, Diaz-Pérez et al. 2016). The
vigorous growth due to the higher dose of potassium
application might be due to higher uptake under
balanced fertilization and this result also showed
conformity with the findings of Kumara et al. 2018
and Deshpande et al. 2013.
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Yield attributes: All the yield attributes of
onion crop is presented in Table 3 which
significantly different under various treatments and
clearly reflect the effect of various potassium doses.
The neck thickness under various treatments was
increased as the growth duration increased from 30
DAT to at harvest. The neck thickness of onion at 30
DAT was found maximum (2.79mm) under T11
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at par to all other treatments. But in advanced
growth stages i.e. 60, 90 and at harvest the
maximum neck thickness under T11(NPS + K50-
100% basal through Polyhalite) i.e. 11.24, 14.22 and
14.32mm, respectively was significantly higher over
T1, T2, T3, T4, T5, and T7 which at par to T6, T8,
T9 and T10. The increment in neck thickness under
T11 (NPS + K50-100% basal through Polyhalite) at

(NPS + K50-100% basal through Polyhalite) which  harvest was about 44.06, 35.46, 19.43 and 8.56%

was significantly higher only over T1 (control) and over T1, T2, T5 and T8, respectively.
Table 3: Effect of different potassium doses on growth attributes of onion at different growth intervals.

Treatments Neck Thickness (mm) Equatorial Bulb Diameter (mm) Polar Diameter (mm) No. of Scales/bulb
30 60 90 Atharvest 30 60 90 Atharvest 30 60 90 Atharvest 30 60 90 At harvest

T1 148 734 10.74 994 283 8.73 2416  47.64 947 2234 3249 47.71 333591717 7.90
T2 244 869 11.76 1057 3.77 13.36 31.82 58.35 12.84 26.72 40.82 54.04 3.70 6.80 8.10 8.70
T3 247 9.00 11.96 1141 3.92 13.93 33.06 59.15 13.53 27.35 42.32 55.62 3.70 7.10 827 8.90
Tsa 248 9.45 1244 1175 4.02 13.99 3359 58.83 13.62 27.59 43.69 56.76 3.80 7.25 830 9.70
Ts 251 9.66 12.85 1199 4.06 14.26 3399 5850 14.03 28.81 44.16 57.67 3.95 7.30 841 9.70
Ts 2.62 9.92 13.13 13.08 4.19 1511 35.03 63.85 14.81 29.47 4485 5848 4.10 7.65 850 9.90
T7 257 9.79 1290 1231 4.09 14.77 3423 60.96 14.05 28.96 44.70 57.83 4.10 7.45 8.45 9.70
Ts 2.68 10.18 13.01 13.19 4.26 15.37 3542 64.69 15.01 30.72 44.84 5856 4.10 7.85 850 10.30
To 2.74 10.65 13.92 1418 453 16.53 36.77 67.92 16.40 31.45 4754 61.71 4.30 8.05 870 10.70
Tio 2.71 10.26 13.28 1398 4.47 1547 3561 65.32 15.94 30.62 46.90 58.87 4.10 7.80 858 10.70
Tu 2.79 11.24 1422 1432 468 1755 37.44 70.33 16.94 33.21 49.15 64.73 4.47 8.25 890 11.30
SEm 0.12 0.39 045 052 018 064 118 2.19 052 1.05 1.89 200 015026029 0.38
CD 5% 035 1.14 1.32 153 052 190 3.48 6.47 154 311 5.58 590 043077 085 111

Ta: Control (N100 P50 S40 KO); T2: NPS + K50 (K 100% at basal); Ts: NP S + K50 (K 50% basal + 50% at bulb formation stage);
Ta: NPS + K50 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation stage); Ts: NP S + K63 (K 100% at basal); Te-NPS +
K63 (K 50% basal + 50% at bulb formation stage); T7: NPS + K63 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation
stage); Ts: NPS + K75 (K 100% at basal); To: PS + K75 (K 50% basal + 50% at bulb formation stage); T10: NPS + K75 (K 25% basal

+ 37.5% at vegetative + 37.5% at bulb formation stage); T11: NP + K50 (100% basal through Polyhalite)

The equatorial bulb diameter (mm)
presented in Table 3 showed an improvement as
potassium doses increase and applied in two split
doses except basal and three splits. The equatorial
bulb diameter (mm) at harvest was found maximum
(70.33mm) under T11(NPS + K50-100% basal
through Polyhalite) was increased by 20.53, 20.22
and 8.71% over T2, T5, and T8 while over control
(T1) increment of 47.62% was observed. The
equatorial bulb diameter (mm) was better under two
split application of MOP rather than basal and three
splits while 150% recommended dose of potassium
was better than 100 and 125% of recommended
dose. Moreover, polar bulb diameter also fallowed
the same trend as like equatorial bulb diameter. The
maximum increment in polar bulb diameter was
found under T11 (NPS + K50-100% basal through
Polyhalite) i.e. 78.88, 48.65, 51.27 and 35.67% at

30, 60, and 90 and at harvest respectively over T1.
In comparison to basal and splits application the
polar diameter was found maximum under T9 NPS
+ K75 (K 50% basal + 50% at bulb formation stage)
i.e. 61.71 mm at harvest over all other treatments
except T11.

The no. of scales per bulb varied
significantly under various treatments at different
growth stages. The increasing dose of potassic
fertilizers were responsive in respect to no. of scales
per bulb but three split application was not so
responsive than two splits and basal application. The
maximum no. of scales per bulb was found under
T11 i.e. 4.47, 8.25, 8.90 and 11.30 at 30, 60, 90 and
at harvest while minimum under T1. No. of scales
under T11 at harvest was found significantly higher
over T1, T2, T3, T4, T5, T6 and T7 while at par to
T8, T9, T10 and T11. The 100% recommended dose
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of potassium through polyhalite was found better
than 100%, 125 and 150% recommended dose of K
though MOP. The maximum length was recorded
T11 (2.26) followed by T9 (2.11) and T10 (2.07)
while minimum was recorded T1 (1.49). The
application of MOP for potassium supplement was
found better for improving the neck length when
applied 150% of recommended dose in two splits as
in T9 as compared to 100 and 125% of
recommended dose while no significant difference
was observed between two and three split of
potassium application. The neck length under all
treatments was significantly higher over control
(N100 P50 S40 KO0) except T2 (NPS + K50 - 100%
at basal).

The fresh weight of bulb increased as the
growth period increased and clear reflection of
increasing potassium dose was shown at harvest
where maximum fresh weight (67.06g) bulb was
observed under T11 (NPS + K50-100% basal
through Polyhalite) at par to T9 (64.85g) and
significantly higher over all other treatment with
increased of 50.56, 30.67, 25.51and13.14 % over
T1, T2,T5 and T8, respectively. The application of
potassium doses in their splits was not significantly
responsive as compared to two splits application in
respect to both fresh & dry weight of bulb.
Maximum dry weight (11.23g) of onion bulb was
observed at harvest under T11(NPS + K50-100%
basal through Polyhalite) followed by T9 (10.849)

and T10 (10.13g) while minimum (4.19g) under T1
(control) both fresh and dry weight increased under
T11 due to application of polyhalite because it
supplied potassium as well as sulphur. Dry weight of
bulb under T9 was increased by 158.71, 102.23,
80.06, 24.16, 23.74 and 22.48 over T1, T2, T3, T5,
T6 and T7, respectively at harvest and this reflect
that increasing dose improve the yield parameters of
onion crop. Since potassium is crucial for the
movement of photosynthates from leaves to bulbs,
the addition of potassium may have increased the
production of photosynthates, which were then used
to build new cells, resulting in improved height,
vigour, and a greater number of leaves per plant, as
well as larger leaves with greater length and breadth
and thicker necks, which in turn increased the
amount of leaf area per plant (El-Bassiouny 2006).
Higher potassium levels resulted in greater leaf area,
which helped to boost the generation and
distribution of dry matter. With increasing
potassium administration, there was a rise in the
accumulation of dry matter in both the leaf and the
bulb. The improvement in yield attributes of onion
might be due to low physiological loss in weight and
rotting bulbs due to application of potassium
(Poornima et al. 2015).

The onion bulb yield varied significantly
among the treatments depending on the levels of
potassium (Table 4).

Table 4: Effect of different potassium doses on yield and yield attributes of onion at different growth intervals.

Treatments  Neck length at harvest (cm) Fresh weight of bulb (g) Dry weight of bulb (g) Yield (g/ha)
30 60 90 At harvest 30 60 90 At harvest

T1 1.49 042 538 20.56 44.55 027 042 200 4.19 200.97
T2 1.66 053 599 2322 51.32 033 051 212 5.36 229.01
T3 1.85 055 6.20 2345 54.40 036 053 219 6.02 241.37
T4 1.87 056 6.27 2552 52.07 037 056 240 8.00 247.04
Ts 1.95 058 6.33 26.13 53.44 037 057 248 8.73 254.06
Ts 1.97 059 6.93 27.06 56.63 040 058 273 8.76 264.55
T7 1.95 059 6.42 26.10 55.60 038 057 260 8.85 257.93
Ts 2.02 060 7.08 28.49 59.27 040 065 284 9.74 272.83
To 211 065 8.66 30.74 64.85 041 064 3.36 10.84 290.73
Tio 2.07 061 754 29.30 61.09 041 071 3.02 10.13 280.55
Tu 2.26 067 9.86 31.14 67.06 042 037 3.89 11.23 309.92
SEm 0.07 002 024 1.26 1.67 0.02 0.03 0.10 0.38 7.99

CD 5% 0.21 006 072 371 4.94 0.06 0.08 0.29 1.13 23.58

Ta: Control (N100 P50 S40 KO); T2: NPS + K50 (K 100% at basal); Ts: NP S + K50 (K 50% basal + 50% at bulb formation stage);
T4 NPS + K50 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation stage); Ts: NP S + K63 (K 100% at basal); Te-NPS +
K63 (K 50% basal + 50% at bulb formation stage); T+: NPS + K63 (K 25% basal + 37.5% at vegetative + 37.5% at bulb formation
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stage); Te: NPS + K75 (K 100% at basal); To: PS + K75 (K 50% basal + 50% at bulb formation stage); T10: NPS + K75 (K 25% basal
+ 37.5% at vegetative + 37.5% at bulb formation stage); T11: NP + K50 (100% basal through Polyhalite)

The maximum bulb yield 309.92 ghawas
observed in T11 (NPS + K50-100% basal through
Polyhalite) followed by T9 (290.73 q ha') and T10
(280.55 q ha) while minimum yield (200.97g ha')
was recorded in control treatment. The yield under
T11 was increased by 54.21, 35.33, 21.98 and 13.59
% over T1, T2, T5 and T8, respectively. The
application of 150% recommended dose of
potassium in two split doses as in T9 was recorded
and yield increment of 26.95, 17.68, 14.43, 12.71
and 3.62% over T2, T4, T5, T7 and TI10,
respectively. At a specified level of potassium,
onion bulb yield differ between two source of K i.e.
Polyhalite and MOP (muriate of potash). The
application of potassic fertilizer either in two split or
three split in same dose was not so responsive. The
yield of onion showed the importance of potassium
for their growth and development. The reasons
behind the higher yield of onion under T11 because
the polyhalite is not only source of potassium but it
also supplied sulphur that was essential for better
crop growth and development. The above result was
found in close correlation with the findings of
Bekele 2018 who also reported that increasing the
potassium level from 0 to 80 and 120 kg ha
potassium increased the yield by 47% over control.
Similar result was also reported by Pachauri et al.
2005 and Priyanka et al. 2017.

Conclusion

The results clearly reflect the importance of
potassium in improving the growth and increasing
the yield about 54.21% (under best treatment) over
control. The recommended dose was not quit enough
to increase the vyield but when 150% of
recommended potassium was applied in two splits
(30 and 50 DAT) vyield, growth vyield attributes
increased at a significant level. Another important
and interesting conclusion is that application of
multi-nutrient carrier source polyhalite was found
very effective in improving growth and ultimately
yield of onion as in T11 (NP + K50-100% basal
through Polyhalite). So, polyhalite can be used with
nitrogen and phosphorous basal application because
it works like slow release nutrient fertilizer.

AR

QTS U Adhal B 8, off SR 9Rd H dfed #
IS ST & <ifhd AeRTE 99 o3l | I8 91 § <
IR T O B osd faerfe 3, e enfe
UYd T U S &1 BT SUANT Hollg, 3soll,
T ® wY H fhar Sar § dr b B A
gad Rl @1 ft Sy fRar oirar 2 W @
Ided & U Uy dw@l @1 SRId UsY aRd ©
AR URRrE TUr ey &1 fa9y "' ®| adEd
FETYE H UIeRRH & faf = 713 &1 ST R S9D
A & ghg Td IR R TS dlel UME & IR H
SIS @ BIRET & TS §| AR, BRSRA Ud
TR © A1 UICRRIH & 100, 125 TAT 150 Hferd
AET B &1 9 a9 9R H far i § &R a8 urm T
& 50 fhur wegd UeRrM & o W 75 fam
UIeRrM & 1 IR (30 3R 50 R W) <7 | HHA
B ! gfg P AWF—T Iaared # A1 gfg Bl B
Ureeege Uh Wahfad @iel § S THRNWL @
fAdpey B Fhdl & S99 U & SIfaRad Ty,
g g AFARrE N grar sirar @ e AT 9
TSl & IeT H NS ghg ol Bl g AT B
AfReh w@d | f 9= S Fobal & | 31 sy wy |
JE PHE O AhdAT T fd ARSI BRBRW:
OIeRM—100:50:50 fam. ufd gaceR, waen gRA,
TGl qAT Ulelleddise I o IR QST T 36T Idrad
fhar ST Adhdar § 9o FewR Wl 3T T W e Bl
JMITAHAT ol B |
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