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Abstract1 

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 T11 (NP + 

K50-100% basal through Polyhalite) increased the 

yield by 54.21, 35.33, 21.98 and 13.59% over T1, T2, 

T5, T8, 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.  

Key words: Onion, Growth and Yield, Polyhalite, 

Potassium levels, Potassium scheduling 

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-1. 

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 ha-1. In Meerut 

district, onion cultivated in area of 12 hectare with 

production of 171t ha-1 and the average productivity 

is 14.25 t ha-1(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 P2O5 (30 kg P), and 50 kg K2O (41 kg K) ha-

1 are typically used, notably for K. For a 40mt ha-1 

bulb yield, this amounts to 120 kg N, 50 kg P, and 

160 kg K per ha-1 (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% K2O, 17% 

CaO, 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-1. 

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 K0), 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. 

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-1) .12 

OC (g/kg) 4.30 

Available (N kg/h) 122.96 

Olsen-P (kg/h) 31.83 

Available-K (kg/h) 144.48 

S (kg/h) 13.3 

 

Observations recorded: To assess the effect of 

applied treatments on onion crop some observations 

related to growth and yield 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 

quintal per hectare (qha-1). 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 2.83 4.65 5.82 2.25 24.35 84.56 0.22 2.45 9.68 

T2 17.10 36.37 59.07 3.23 5.10 6.52 3.20 27.27 111.15 0.32 2.89 10.79 

T3 17.60 36.83 60.82 3.42 5.24 6.56 3.26 27.49 115.02 0.33 3.24 11.01 

T4 17.97 37.64 61.73 3.43 5.33 6.63 3.31 29.33 119.38 0.33 3.25 11.42 

T5 18.20 37.71 64.27 3.43 5.41 6.68 3.45 29.87 124.55 0.34 3.37 11.53 

T6 18.77 38.44 64.85 3.58 5.59 6.77 3.59 33.89 130.44 0.36 3.73 12.21 

T7 18.63 38.50 64.77 3.51 5.52 6.71 3.50 30.77 126.82 0.35 3.54 11.95 

T8 19.10 39.42 65.23 3.60 5.63 6.88 3.70 34.52 144.06 0.37 3.78 12.63 

T9 20.25 40.60 66.13 3.74 5.82 7.22 3.93 43.77 154.77 0.39 3.88 13.73 



228 Singh et al.: Levels of potassium and its scheduling affects growth and yield of onion 

 

T10 19.53 40.20 65.33 3.63 5.75 7.02 3.74 37.92 150.31 0.37 3.83 12.97 

T11 21.52 42.95 68.53 4.00 6.05 7.55 4.07 47.93 158.77 0.41 4.05 14.57 

SEm 0.66 1.47 2.32 0.14 0.22 0.27 0.14 1.45 5.32 0.01 0.19 0.48 

CD 5% 1.94 4.32 6.84 0.41 0.66 0.79 0.42 4.27 15.68 0.04 0.57 1.41 

T1: Control (N100 P50 S40 K0); T2: NPS + K50 (K 100% at basal); T3: 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); T5: NP S + K63 (K 100% at basal); T6-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); T8: NPS + K75 (K 100% at basal); T9: 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 T1 < 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 T11(N P 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, Díaz-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 

(NPS + K50-100% basal through Polyhalite) which 

was significantly higher only over T1 (control) and 

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 

harvest was about 44.06, 35.46, 19.43 and 8.56% 

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 At harvest 30 60 90 At harvest 30 60 90 At harvest 30 60 90 At harvest 

T1 1.48 7.34 10.74 9.94 2.83 8.73 24.16 47.64 9.47 22.34 32.49 47.71 3.33 5.91 7.17 7.90 

T2 2.44 8.69 11.76 10.57 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 2.47 9.00 11.96 11.41 3.92 13.93 33.06 59.15 13.53 27.35 42.32 55.62 3.70 7.10 8.27 8.90 

T4 2.48 9.45 12.44 11.75 4.02 13.99 33.59 58.83 13.62 27.59 43.69 56.76 3.80 7.25 8.30 9.70 

T5 2.51 9.66 12.85 11.99 4.06 14.26 33.99 58.50 14.03 28.81 44.16 57.67 3.95 7.30 8.41 9.70 

T6 2.62 9.92 13.13 13.08 4.19 15.11 35.03 63.85 14.81 29.47 44.85 58.48 4.10 7.65 8.50 9.90 

T7 2.57 9.79 12.90 12.31 4.09 14.77 34.23 60.96 14.05 28.96 44.70 57.83 4.10 7.45 8.45 9.70 

T8 2.68 10.18 13.01 13.19 4.26 15.37 35.42 64.69 15.01 30.72 44.84 58.56 4.10 7.85 8.50 10.30 

T9 2.74 10.65 13.92 14.18 4.53 16.53 36.77 67.92 16.40 31.45 47.54 61.71 4.30 8.05 8.70 10.70 

T10 2.71 10.26 13.28 13.98 4.47 15.47 35.61 65.32 15.94 30.62 46.90 58.87 4.10 7.80 8.58 10.70 

T11 2.79 11.24 14.22 14.32 4.68 17.55 37.44 70.33 16.94 33.21 49.15 64.73 4.47 8.25 8.90 11.30 

SEm 0.12 0.39 0.45 0.52 0.18 0.64 1.18 2.19 0.52 1.05 1.89 2.00 0.15 0.26 0.29 0.38 

CD 5% 0.35 1.14 1.32 1.53 0.52 1.90 3.48 6.47 1.54 3.11 5.58 5.90 0.43 0.77 0.85 1.11 

T1: Control (N100 P50 S40 K0); T2: NPS + K50 (K 100% at basal); T3: 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); T5: NP S + K63 (K 100% at basal); T6-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); T8: NPS + K75 (K 100% at basal); T9: 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 K0) 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 (10.84g) 

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  (q/ha) 

30 60 90 At harvest 30 60 90 At harvest 

T1 1.49 0.42 5.38 20.56 44.55 0.27 0.42 2.00 4.19 200.97 

T2 1.66 0.53 5.99 23.22 51.32 0.33 0.51 2.12 5.36 229.01 

T3 1.85 0.55 6.20 23.45 54.40 0.36 0.53 2.19 6.02 241.37 

T4 1.87 0.56 6.27 25.52 52.07 0.37 0.56 2.40 8.00 247.04 

T5 1.95 0.58 6.33 26.13 53.44 0.37 0.57 2.48 8.73 254.06 

T6 1.97 0.59 6.93 27.06 56.63 0.40 0.58 2.73 8.76 264.55 

T7 1.95 0.59 6.42 26.10 55.60 0.38 0.57 2.60 8.85 257.93 

T8 2.02 0.60 7.08 28.49 59.27 0.40 0.65 2.84 9.74 272.83 

T9 2.11 0.65 8.66 30.74 64.85 0.41 0.64 3.36 10.84 290.73 

T10 2.07 0.61 7.54 29.30 61.09 0.41 0.71 3.02 10.13 280.55 

T11 2.26 0.67 9.86 31.14 67.06 0.42 0.37 3.89 11.23 309.92 

SEm 0.07 0.02 0.24 1.26 1.67 0.02 0.03 0.10 0.38 7.99 

CD 5% 0.21 0.06 0.72 3.71 4.94 0.06 0.08 0.29 1.13 23.58 

T1: Control (N100 P50 S40 K0); T2: NPS + K50 (K 100% at basal); T3: 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); T5: NP S + K63 (K 100% at basal); T6-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 
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stage); T8: NPS + K75 (K 100% at basal); T9: 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 qha-1was 

observed in T11 (NPS + K50-100% basal through 

Polyhalite) followed by T9 (290.73 q ha-1) and T10 

(280.55 q ha-1) while minimum yield (200.97q ha-1) 

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 T10, 

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-1 

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 yield but when 150% of 

recommended potassium was applied in two splits 

(30 and 50 DAT) yield, growth yield 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. 

I;kt ,d udnh Qly gS] tks mÙkj Hkkjr esa lÆn;ksa esa 

mxkÃ tkrh gS ysfdu egkjk"Vª tSls jkT;ksa esa ;g lky esa nks 

ckj mxkÃ tkrh gSA blesa foVkfeu lh] QkLQksjl vkfn 

iks"kd rRo ik, tkrs gSaA bldk mi;ksx lykn] lCth] 

elkys ds :i esa fd;k tkrk gS rFkk dan ds lkFk&lkFk 

bldh ifÙk;ksa dk Hkh mi;ksx fd;k tkrk gSA I;kt ds 

mRiknu ds fy, iks"kd rRoksa dk mfpr izca/k vko';d gS 

vkSj iksVSf'k;e rFkk lYQj dk fo'ks"k egRo gSA orZeku 

vè;;u esa iksVSf'k;e dh fofHkUu ek=k dk mi;ksx dj mlds 

Qly ds of̀) ,oa mRiknu ij iM+us okys çHkko ds ckjs esa 

tkuus dh dksf'k'k dh xÃ gSA ukbVªkstu] QkLQksjl ,oa 

lYQj ds lkFk iksVSf'k;e dh 100] 125 rFkk 150 çfr'kr 

ek=k dks nks ls rhu ckj esa fn;k x;k gS vkSj ;g ik;k x;k 

fd 50 fdxzk- laLrqr iksVSf'k;e ds LFkku ij 75 fdxzk- 

iksVSf'k;e dks nks ckj ¼30 vkSj 50 fnu ij½ nsus ls Qly 

dh vPNh òf) ds lkFk&lkFk mRiknu esa Hkh of̀) gksrh gSA 

iksyhgSykbV ,d izkdf̀rd [kfut gS tks ,e-vks-ih- dk 

fodYi gks ldrk gS blesa iksVSf”k;e ds vfrfjDr lYQj] 

dSfY”k;e o eSfXuf”k;e Hkh ik;k tkrk gS ftlds iz;ksx ls 
I;kt ds mRiknu esa vR;fèkd of̀) ntZ dh xÃ lkFk gh 

vfrfjä [kpZ ls Hkh cpk tk ldrk gSA vr% fu"d"kZ :i esa 

;g dgk tk ldrk gS fd ukbVªkstu% QkLQksjl% 

iksVSf'k;e&100%50%50 fdxzk- çfr gsDVs;j] Øe'k% ;wfj;k] 

Mh,ih rFkk iksyhgSykbV ls nsus ij I;kt dk vPNk mRiknu 

fd;k tk ldrk gS rFkk lYQj Hkh vyx ls nsus dh 

vko';drk ugÈ gksxhA 
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