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ABSTRACT

Potassium (K) plays a key role in onion growth and bulb formation. Therefore,
analyzing how different onion varieties respond to varying potassium levels can
help to optimize the potassium usage, enhance bulb quality and improve onion
production resilience, ultimately leading to better economic returns. The present
study explored the response of onron varieties to different potassium doses. Four K
doses (0, 50, 75 and 100 kg ha™) were tested using four onion varieties (Nasarpuri,
Phulkara, Thano bulla khan and Ghotki). The significant nutritional effect was
observed on all tested varieties. The increasing K supply (100 kg ha™) exhibited
better performance for growth and bulb related attributes. Significantly heavier
plants with maximum height and neck diameter were recorded from higher K
Supply over other K doses. The plants fertilized with adequate K nutrition took
more time to physiological maturity. The higher K supply also exerted significant
influence on bulb related traits. The bulb harvested from plots fertilized with
increasing K nutrition had maximum weight and diameter with large scales. With
regards to varieties, Nasapuri and Phulkara were found to be superior for all the
traits over other varieties. Highest plant height, larger and heavier leaves were
recorded in Nasapuri variety. The maximum bulb weight was also found in
Nasapuri followed by Phulkara variety across the K treatments. The shorter plants
with minimum bulb size and weight were harvested from Ghotki variety under all K
conditions. The Ghotki variety also took more time to attain physrologrcal maturity.
It is concluded that onion varieties may be nourished with K @100 kg ha™ for better
growth and higher bulb production.

Keywords: Potassium rates, growth, productivity, onion, varieties.

INTRODUCTION

Onion, (Allium cepa L.) belongs to the Amaryllidaceae (Alliaceae) plant family.
Worldwide, Onion is considered as an essential vegetable crop, attaining the second
rank next to Tomato worldwide (Bekele, 2018). It has several health beneficial
compounds and is commonly used in wide variety of dishes, soups, pickles, chutneys
and kababs (Roy et al., 2016). It is a rich source of various health beneficial
compounds including proteins, vitamins and carbohydrates, proteins, vitamins,
minerals and fat (Job et al.,, 2016). Its mature bulb is generally used as salad,
vegetable and spice round the year. It is generally known as a medicinal herb globally
because of its curative and therapeutic properties (Zahid et al., 2008). It is well
documented that several human health related issues including elevated cholesterol,
heart associated diseases, anemia, diabetes, diarrhea, and cancer can be controlled
through consumption of onion (Basit and Shera, 2008; Nicastro et al., 2015).
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The presence of sulfur compounds has enriched the onion with dermatological, antimicrobial and antitumor
properties (Sarwar et al., 2011).

Onion is grown well relatively in cold season and under mild climate without extreme heat or cold or excessive rainfall
(Shah et al., 2012). During vegetative growth it requires low temperature, however for bulb formation long photoperiod
and high temperature are needed (Anjum et al., 2019). Onion is originated from Central Asia (Mallor et al., 2011). It is
widely cultivated throughout the world, especially in Australia, Bangladesh, China, India, the Netherlands and Pakistan
(Deshpande et al., 2013). In Pakistan, onions are extensively cultivated, with Sindh province being a major production
area. However, recent reports indicate a significant decline in onion production in Sindh, attributed to various
environmental factors. During the Year 2021-22, area under onion cultivation was decreased from 103,000 acres to
68,000 acres, displaying 34% decrease over the previous year (ICID Punjab, 2022).

Adequate nutrient management is a key element in agricultural aspects, exerting fundamental support for
achieving high crop production (Malo et al., 2022). In present day agricultural practices, the main hurdle for growth
and yield of crop lies in the soil nutrient status. Different plant species have varying nutritional needs which
enlightens the use of suitable farming practices (Khan et al., 2022). Similarly, the most important factor for
managing the onion production is fertilizer management which has a profound impact on yield of onions (Nira et
al., 2023). Onion significantly responses well to the application of both organic and inorganic fertilizers (Gererufael
et al., 2020). The formation of the onion bulb, its elongation along with the development of skin color and
pungency is impacted by the presence of nitrogen, potassium, and sulfur (EI-Morsy et al., 2016). Perfect balance
of fertilizers produces a fine quality onion (Nira et al., 2023). Among NPK nutrients, local growers avoid using
potash over their crops (Nabi et al., 2010). However, onion is potash loving crop, hence a great amount of
nutrients specifically potassium should be maintained well at the topmost layer of the soil. For onion cultivation, a
substantial dose of potash is often recommended due to its benefits, including enhanced carbohydrate production
and transport, protein synthesis, pest and disease resistance, enzymatic functions, reduced stalk and stem
breakage, extended shelf life, and improved bulb size and yield (Kumara et al., 2018; Pachauri et al., 2005).
Similarly to the tuber and root crops, onion shows quick response to potash. Lower quantities of Potassium can
decrease the onion production, its quality and shelf life. Soils having inadequate content of Potassium, generally
fails to provide a satisfactory outcome (Engels et al., 2012; Hawkesford et al., 2012). Apart from nitrogen and
phosphorus, Potassium is also an essential nutrient that is required in huge amounts and Onion erases it in huge
guantities and intake it as the K+ ion. Being highly valuable for the physiological and biochemical procedures of
the onion, it mainly supports in photosynthesis, assimilation of nutrients, and managing the water stability of the
plants leading to an increased yield and quality of onion (Marschner, 2012).

Onion is one of the important commercial crops of Pakistan, however, the yield of onion achieved in Pakistan is quite
low as compared to rest of onion producing countries (Samra et al., 2017). Lack of adequate nutrients supply is one
of the main factors which limit the bulb yield of onions (Kumara et al., 2018). Potassium is an important phytonutrient
that plants require in large amounts for their optimum growth and development (Marrocos et al., 2017). The critical
role of K in many physiological and biochemical processes in plants is well known, including photosynthesis,
facilitating assimilation translocation, protein synthesis, maintaining water balance, and promoting enzyme activity
(Marschner, 2012). Existing evidence shows that potassium has a highly beneficial impact on onion growth and bulb
production (Nira et al., 2023; Bekele, 2018; Ali et al, 2007; Yadav et al. 2002). Vachhani and Patel (1993) recorded
maximum leaves and bulb yield in onion by application of K from 100-150 kg ha™. Likewise, maximum bulb diameter,
weight and dry matter was recorded by Gererufael et al. (2020). Positive nutritional effect of K was also observed by
Ashraf et al. (2023) and registered more bulb production when plants were nourished under high K conditions. The
Kaur et al. (2017) recorded the highest yield of onion by application of 100 kg ha™.

Onion is highly commercial crop of Sindh Province of Pakistan and plays a significant role in human nutrition.
However, farmers ignore the use of chemical potassium to this important vegetable crop due to high cost of potassic
fertilizers in the market. Moreover, there is a general understanding of the farmers that soils of Sindh province are
rich in K and there is no need of its application to onion and other agricultural crops. However existing report
indicated the deficiency of K in soils of Pakistan possibly due to continuous cropping, deforestation, cations
exchanges and other possible reasons (Wakeel, 2014). In this context, it is mandatory to optimize the potassium
nutrition management for quality production of onion. In the light of above discussion, the present research was
executed to evaluate the growth and yield response of onion cultivars to different potassium application rates
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MATERIALS AND METHODS

Experimental site

The current study was performed at the experimental area of Department of Horticulture, Sindh Agriculture
University, Tandojam during 2021. The experimental site comes under sub-tropical climate and is divided into four
distinct seasons, summer, autumn, winter and spring seasons. The average temperature ranged from 20-30 °C
throughout the course of study.

Soil characteristics

Before plantation, the experimental soil was examined for its physico- chemical characteristics. The soil samples
were taken at the depth of 10-15 cm. These samples were analyzed from department of soil Science, Sindh
Agriculture University Tando Jam. The soil was sandy loam, moderately alkaline (pH 8.5) non-saline (EC=0.7 dSm'l),
organic matter (0.80%) available Potassium (120 mg kg'l) and Nitrogen and Phosphorous contents were (0.040 %
and 0.120 %), respectively.

Plant material

The seeds of four commercial varieties of onion including Nasarpuri, Phulkara, Thano bulla Khan and Ghotki were
acquired from Husri Onion Research Station.

Experimental design

The trial was performed during winter season 2020-2021. Two factors were involved in the study, Factor A was the
potassium rates that included K; = 0 kg ha™ (Control), K, = 50 kg ha™, K3 = 75 kg ha™ and K, = 100 kg ha™, while
Factor B was the onion varieties viz. Nasarpuri, Thano bulla khan, Phulkara and Ghotki. The experiment was laid out
in Randomized Complete Block Design (RCBD) under three blocks with net plot size of 5x4 m (20 m?).

Land preparation

The soil was thoroughly prepared by ploughing and land leveling for even distribution of irrigation water. Dikes were
prepared to separate sub-plots and feeder channels, and the road was prepared according to the work plan. After
land preparation ridges of 60 cm wide were prepared.

Nursery raising and transplanting

Firstly, the seeds of four onion varieties (Nasapuri, Phulkara, Thano bulla khan and Ghotki) were sown in the
nursery. Before sowing, seeds were treated with the fungicide (Topsin M) to protect the seedlings from diseases.
About six weeks old seedlings were transplanted on both sides of ridges by keeping the distance of 10 cm between
plants and row to row distance was maintained at 30 cm.

Potassium application

Onion crop was nourished with four potassium rates that included 0, 50, 75 and 100 kg ha™. The source of K was
Sulfate of Potash (SOP) that contains 50% K. All the K rates were applied in three split doses. One third of K was
applied at sowing time and the remaining K was applied after 30 days of transplantation and bulb formation,
respectively. The recommended doses of nitrogen and phosphorous at rate of 120 kg ha™ and 60 kg ha™ were
applied to each plot.

Crop maintenance

All the essential cultural practices were followed according to requirement of the crop. The irrigation was done as per
the requirement of the crop, while the regular weeding was carried out to clean the ridges.

Data recorded

The data of growth and yield associated traits of onion were recorded by selecting twenty randomly plants from each
treatment in each replication. Days taken to maturity were examined by counting the days from plantation up to the
plant maturity. Measurement the height of plant from the soil level to the tip of the tallest leaf was taken through using
measuring scale. Leaves plant” were measured through manual counting. Fresh weight of leaves and bulb was
taken immediately using weighing balance. Scales were counted manually by carefully peeling off the outer layer of
onion. Equatorial diameter, polar diameter and neck girth was measured by using vernier caliper.

Statistical Analysis

The analysis of variance (ANOVA) was applied to examine the obtained data of onion cultivars grown under different
K rates applying a computer software Statistix 8.1 (Tallahassee Florida, USA). Mean values of varieties and K rates
were separated by employing LSD test at 5% level of probability.

RESULTS

Days to maturation

Table 1 shows the comparative influence of different potassium rates and onion cultivars for days taken to attain
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maturity. The interactive as well as the independent effect of both varieties and different potassium rates showed
statistically significant difference for days to maturation of onion bulbs. Based on different potassium rates, the minimum
days (102.72) were observed from Ky = 0 kg ha™* followed by K; = 50 kg ha'and K, = 75 kg ha™ resulted (106.94 and
110.86 days) respectively. While, the maximum days to maturation (116.50 days) were seen under highest K rate (100
kg ha™®). Among the varietal comparison, the Nasarpuri variety took minimum days (107.55) for maturation as compared
to other varieties. Whereas the Ghotki variety took maximum days (111.33) for bulb maturation. On the interactive basis
of both treatment and varieties, the minimum days (101.22) were obtained from K, = 100 kg ha™ with Nasarpuri variety.
The maximum days to maturation were counted (120.11 days) from Control with Ghotki variety.

Table 1. Days to maturation of onion varieties affected by K rates.

Varieties
Treatments Nasarpuri Phulkara Thano bulla khan Ghotki Mean
K, = 0 kg ha™* (control) 101.22 p 102.11¢c 103.33 b 104.22 a 102.72d
K, =50 kg ha™ 105.55| 106.55 g 107.22 f 108.44 e 106.94 c
Ks =75 kg ha™ 109.22 h 110.44 k 111.22 ] 112,55 110.86 b
K, = 100 kg ha™ 114.22 p 115.44 0 116.22 n 120.11m 116.50 a
Mean 107.55d 108.64 ¢ 109.50 b 111.33a
Treatment Variety XV
P-value 0.0000 0.0000 0.0000
SE 0.1126 0.1126 0.2252
LSD 0.05 0.2300 0.2300 0.4600

Plant height (cm)

The onion varieties exhibited a significant response to different potassium (K) rates, and there was also a significant
interaction between the K rates and the varieties. Based on the mean of plant heights associated with different
potassium rates, the tallest plants reaching 61.32 cm were observed with a potassium rate of K4 (100 kg ha™)
followed by K3 (75 kg ha'l) with a height of 56.78 cm, and K2 (50 kg ha'l) with a height of 48.20 cm (Table 2) The
shorter plant height (35.29 cm) was observed from control (Table 2). Furthermore Table 2 shows the Nasarpuri
variety had better plant height (53.38 cm) followed by Phulkara and Thano bulla khan. Whereas the Ghotki variety
resulted minimum plant height (47.53 cm).

Table 2. Plant height (cm) of onion varieties affected by K rates

T Varieties M
reatments Nasarpuri Phulkara Thano bulla khan Ghotki ean
K, = 0 kg ha™ (control) 39.68 m 37.01n 33.600 30.87p 35.29d
K, =50 kg ha™ 51.961i 49.43 ] 46.89 k 4452 | 48.20 c
Ks; =75 kg ha™ 58.43 e 57.43f 56.22 g 55.06 h 56.78 b
K, = 100 kg ha™ 63.44 a 61.70 b 60.48 ¢ 59.68 d 61.32a
Mean 53.38 a 51.39b 49.30 c 47.53d
Treatment Variety XV
P-value 0.0000 0.0000 0.0000
SE 0.1399 0.1399 0.2799
LSD 0.05 0.2858 0.2858 0.5716

Leaves plant™

The leaves plant'l had statistically significant results affected by the different potassium rates and onion varieties as
shown in Table 3. The comparative impact of both varieties and different potassium rates also had statistically
significant difference for leaves plant™. On the basis of different potassium rates, the maximum leaves plant™ (10.33)
were observed from K, = 100 kg ha™ followed by K5 = 75 kg ha™ and K, = 50 kg ha™ (8.33 and 6.00) respectively. The
minimum leaves plant™ (4.88) were observed under Control. Among the varietal comparison the Nasarpuri variety
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produced maximum leaves plant'l (8.55 g) as compared to other varieties. Whereas the Ghotki variety produced
minimum leaves plant'1 (7.22). On the basis of comparison of both treatment and varieties, the maximum leaves
plant'l (11.55) was observed from K, = 100 kg ha™ with Nasarpuri variety. The minimum leaves plant"1(4.22) were
produced under Control in Ghotki variety.

Table 3. Leaves plant™ of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
Ki=0Kkg ha™ (control) 55m 5.22n 4550 422 p 4.88d
K, = 50 kg ha™ 7.55i 7.22 ] 6.55 k 6.22 1 6.00 c
Ks =75 kg ha™ 9.550 e 9.22f 8.33¢g 8.22 h 8.33b
K, = 100 kg ha™ 11.55a 11.20b 10.55¢c 10.22d 10.33 a
Mean 8.550 a 8.22b 7.55c¢c 7.22d
Treatment Variety XV
P-value 0.0000 0.0000 0.0000
SE 0.0696 0.0696 0.1391
LSD 0.05 0.1421 0.1421 0.2842

Leaves fresh weight (g)

The data regarding leaves fresh weight (g) as impacted by the varying potassium rates and onion varieties is
presented in Table 4. The leaves fresh weight significantly differed by different potassium rates and onion varieties
and their interactive impact. On the basis of different potassium rates, the maximum leaves fresh weight (29.393 g)
was observed from K, = 100 kg ha™ followed by K; = 75 kg ha™ and K, = 50 kg ha™ 24.881 g and 19.527 g)
respectively. The minimum leaves fresh weight (13.805 g) was seen under Control. Among the varietal comparison
the leaves produced from Nasarpuri variety resulted in maximum fresh weight (24.187 g) as compared to other
varieties. Whereas the Ghotki variety showed minimum leaves fresh weight (19.793 g). On the basis of comparison
of both treatment and varieties, the maximum leaves fresh weight (32.370 g) was obtained from K, = 100 kg ha™ with
Nasarpuri variety. The minimum leaves fresh weight (11.140 g) was obtained from Control with Ghotki variety.

Table 4. Leaves fresh weight (g) of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™* (control) 16.357 m 14.497 n 13.227 0 11.140p 13.805d
K, =50 kg ha™ 21.620 i 20.193j 18.803 k 17.490 | 19.527 ¢
Ks =75 kg ha™ 26.400 e 25.440f 24.360 g 23.323 h 24.881b
K, =100 kg ha™ 32.370 a 29.580 b 28.400 c 27.220d 29.393 a
Mean 24.187 a 22.427 b 21.197 ¢ 19.793d
Treatment Variety TxV

P-value 0.0000 0.0000 0.0000

SE 0.0606 0.0606 0.1212

LSD 0.05 0.1238 0.1238 0.2475

Dry leaves weight plant'l

The data regarding leaves dry weight plant'1 (g) as impacted by the varying potassium rates and onion varieties is
present in Table 5. Dry leaves weight plant'l was significantly differed by different potassium rates and onion varieties
and their interactive impact. On the basis of different potassium rates, the maximum dry leaves weight plant'l (10.08
g) were observed from K, = 100 kg ha™ followed by K3 =75 kg ha™and K, = 50 kg ha™ resulted (7.512 g and 5.185 @)
respectively. The minimum dry leaves weight plant'l (4.315 g) was observed in Control. Among the varietal
comparison the Nasarpuri variety showed maximum dry leaves weight plant™ (7.667 g) as compared to other
varieties. Whereas the Ghotki variety showed minimum dry leaves weight plant™ (6.276 g). On the basis of
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comparison of both treatment and varieties, the maximum dry leaves weight plant'l (11.217 g) was obtained from K,
=100 kg ha™* with Nasarpuri variety. The minimum dry leaves weight plant'1(3.637 g) was observed under Control in
Ghotki variety.

Table 5. Dry leaves weight plant™” of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™ (control) 4913 m 4573 n 41470 3.627p 4.315d
K, =50 kg ha™ 6.330i 5.977j 5.700 k 5.2531 5.815¢
Ks =75 kg ha™ 8.207 e 7.163 f 7.243 g 6.983 h 7512 Db
K, = 100 kg ha™ 11.217 a 10.243 b 9.630 c 9.243d 10.083 a
Mean 7.667 a 7.101b 6.680 c 6.276 d
Treatment Variety TxV
P-value 0.0000 0.0000 0.0000
SE 0.0113 0.0113 0.0226
LSD 0.05 0.0231 0.0231 0.0461

Neck girth (cm)

Table 6 shows neck girth (cm) as influenced by different potassium rates and onion varieties. The single and
comparative effect of both varieties and potassium rates showed statistically significant difference for neck girth (cm).
On the basis of different potassium rates, the maximum neck girth (1.68 cm) was observed from K, = 100 kg ha™
followed by K; = 75 kg ha™ and K, = 50 kg ha™ (1.43 cm and 1.18 cm) respectively. The minimum neck girth (0.98
cm) was observed from Control. Among the varietal comparison the Nasarpuri variety imparted maximum neck girth
(1.40 cm) as compared to other varieties. Whereas the Ghotki variety showed minimum neck girth (1.25 cm). On the
basis of interaction, the maximum neck girth (1.78 cm) was observed from K, = 100 kg ha™ with Nasarpuri variety.
The minimum neck girth (0.92 cm) was observed from Ghotki variety without the application of Potash.

Table 6. Neck grith (cm) of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™ (control) 1.06 m 0.99 n 0970 0.92p 0.98d
K, =50 kg ha™ 1.261i 1.19] 1.17 k 1.121 1.18¢
Ks; =75 kg ha™ 152e 1.45f 1419 1.36 h 143D
K, = 100 kg ha™ 1.78 a 1.71b 1.64c 1.58d 1.68a
Mean 140 a 1.34b 1.30c 1.25d
Treatment Variety TxV
P-value 0.0000 0.0000 0.0000
SE 3.2383 3.2383 6.4763
LSD 0.05 6.6130 6.6130 0.0132

Equatorial diameter of the bulb (mm)

Table 7 shows the Equatorial diameter of the bulb (mm) as influenced by different potassium rates and onion
varieties. The single and comparative effect of both varieties and potassium rates showed statistically significant
difference for bulb equatorial diameter. On the basis of different potassium rates, the maximum bulb equatorial
diameter of the bulb (50.367 mm) was registered in K4 = 100 kg ha™ followed by K; = 75 kg ha™ and K, = 50 kg ha™
resulted (45.165cm and 42.219 mm) respectively. The minimum equatorial diameter of the bulb (39.189 mm) was
observed from Control. Among the varietal comparison the Nasarpuri attained maximum equatorial diameter of the
bulb (45.639 mm) as compared to other varieties. Whereas the Ghotki variety attained minimum equatorial diameter
of the bulb (42.976 mm). On the basis of comparison of both treatment and varieties, the maximum bulb equatorial
diameter (52.597 mm) was recorded in K, = 100 kg ha™ with Nasarpuri variety. The lowest bulb equatorial diameter
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(38.168 mm) was observed from Control with Ghotki variety.

Table 7. Equatorial diameter of the bulb (mm) of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™* (control) 40.293 m 39.293 n 38.880 0 38.168 p 39.189d
K, = 50 kg ha™ 43.307 i 42.363 | 41.977 k 41.2301 42.219c
Ks =75 kg ha™ 46.233 e 45.317 f 44.880 g 44.230 h 45.165 b
K, = 100 kg ha™ 52.597 a 51.427 b 49.16 c 48.280d 50.367 a
Mean 45.639 a 44.600 b 43.725 ¢ 42,976 d
Treatment Variety XV

P-value 0.0000 0.0000 0.0000

SE 0.0479 0.0479 0.0959

LSD 0.05 0.0479 0.0979 0.1958

Polar diameter of bulb (mm)

The data regarding Polar diameter of bulb is shown in the Table 8. The polar diameter of bulb is significantly
influenced by the onion varieties as well as with different potassium rates. The comparative and the individual
influence of varieties and different potassium rates was also found significant for polar diameter. On the basis of
different potassium rates, the maximum polar diameter of bulb (46.98 mm) was observed from K; = 100 kg ha™
followed by K; = 75 kg ha™ and K, = 50 kg ha™ (43.26 mm and 39.27 mm) respectively. The minimum polar diameter
(36.07 mm) was observed in Control. Among the varietal comparison the Nasarpuri Variety showed greater polar
diameter (43.11 mm @) as compared to other varieties. Whereas the Ghotki variety showed the least polar diameter
(40.28 mm). Based on comparison of both treatment and varieties, the maximum polar diameter (49.61 mm) was
observed from K, = 100 kg ha™* with Nasarpuri variety. The minimum polar diameter (35.20 mm) was observed from
Control with Ghotki variety.

Table 8. Polar diameter (mm) of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™ (control) 37.24m 36.16 n 35.670 35.20p 36.07d
K, =50 kg ha™ 41.44 i 3891 38.53 k 38.221 39.27c¢c
Ks =75 kg ha™ 44.16 e 43.35f 42979 42.56 h 43.26 b
K, = 100 kg ha™ 49.61 a 4750 b 4565 c 45.15d 46.98 a
Mean 4311 a 41.48 b 40.28 ¢ 40.28d
Treatment Variety TxV
P-value 0.0000 0.0000 0.0000
SE 0.0486 0.0486 0.0972
LSD 0.05 0.0992 0.0992 0.1985

Number of scales bulb™

The data regarding the number of scales bulb™ is shown in the Table 9. The number of scales is significantly
influenced by the onion varieties as well as with different potassium rates. The comparative and the individual
influence of varieties and different potassium rates was also found significant for number of scales. On the basis of
different potassium rates, more scales (25.82) in individual bulb was observed from K4 = 100 kg ha™* followed by K3 =
75 kg ha™ and K, = 50 kg ha™ resulted (20.74 and 18.05) respectively. The minimum scales (15.16) in single bulb
were observed from Control. Among the varietal comparison, the Nasarpuri variety showed maximum number of
scales (21.49) as compared to other varieties. Whereas the Ghotki variety showed minimum number of scales
(18.55). On the basis of comparison of both treatment and varieties, the maximum number of scales (28.88) was
observed from K, = 100 kg ha™ with Nasarpuri variety. The minimum number of scales (14.22) was observed from
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control with Ghotki variety.

Table 9. Number of Scales of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™* (control) 16.22 m 15.44n 14.77 o 14.22 p 15.16 d
K, =50 kg ha™ 19.10i 18.33]j 17.77 k 16.99 | 18.05c¢c
Ks =75 kg ha™ 21.77 e 21.22f 20.44 g 19.55h 20.74 b
K, = 100 kg ha™ 28.88 a 26.44 b 24,55 ¢ 23.44d 25.82 a
Mean 2149 a 20.35b 19.38 ¢ 18.55d
Treatment Variety TxV
P-value 0.0000 0.0000 0.0000
SE 0.0683 0.0683 0.1365
LSD 0.05 0.1394 0.1394 0.2788

Fresh weight of bulb (g)

The data regarding fresh bulb weight is shown in the Table 10. The fresh bulb weight is significantly influenced by the
onion varieties as well as with different potassium rates. The comparative and the individual influence of varieties and
different potassium rates was also found significant for fresh bulb weight. On the basis of different potassium rates,
the maximum fresh weight of bulb (111.18 g) was observed from K, = 100 kg ha™ followed by K3 =75 kg ha™ and K,
=50 kg ha™ resulted (104.34 g and 97.20 g) respectively. The minimum fresh weight of bulb (92.72 g) was observed
from Control. Among the varietal comparison the Nasarpuri variety resulted in maximum fresh weight of bulb (104.13
g) as compared to other varieties. Whereas the Ghotki variety resulted in minimum fresh weight of bulb (99.16). On
the basis of comparison of both treatment and varieties, the maximum fresh weight of bulb (115.55 g) was observed
from K, = 100 kg ha™ with Nasarpuri variety. The minimum fresh weight of bulb (90.92 g) was observed from Control
with Ghotki variety.

Table 10. Fresh weight of bulb (g) of onion varieties affected by K rates.

Treatments Varieties Mean
Nasarpuri Phulkara Thano bulla khan Ghotki
K, = 0 kg ha™* (control) 94.46 m 93.14 n 92.36 p 90.92 p 92.72d
K, = 50 kg ha™ 99.33i 97.28 | 96.54 k 95.64 | 97.20c
K3 =75 kg ha™ 107.17 e 104.79 f 103.59 g 101.80 h 104.34 b
K, = 100 kg ha™ 115.55 a 111.60 b 109.30 ¢ 108.26 d 111.18 a
Mean 104.13 a 101.70 b 100.45 ¢ 99.16 d
Treatment Variety TxV
P-value 0.0000 0.0000 0.0000
SE 0.1165 0.1165 0.2329
LSD 0.05 0.2378 0.2378 0.4757

DISCUSSION

Soil fertility is crucial for crop production, and farmers often use chemical fertilizers to enhance soil fertility and
productivity. Potassium is a key nutrient that influences growth, yield, and quality of onion (Bajehbaj et al., 2009).
Potassium is very essential for the greater yield of onion among other nutrients since it has ability of translocation of
food, enhanced quality, and for increased number and size of bulbs (Islam et al., 2008). Thus, the optimum dose of
potassium, sources of potassium and time of K application is essential for onion to attain its yield potential. The yield
depends on yield components, which ultimately depends upon the growth attributes. The practical way of judging the
efficiency of all the treatments in an experiment is to compare the significance of yield variations. Keeping these
aspects in view we designed our study for evaluation of the response of onion varieties to K nutrition and optimizing
the accurate dose of K for better growth and bulb production (Marrocos et al., 2017).
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In the current research, the response of onion varieties to differing potash doses was screened under the field
conditions. The outcomes of our study showed that there was significant nutritional effect on all traits of studied
varieties. The taller plants were produced grown from increasing K supply. The plant height is one of main traits
because whole plant architecture depends upon height of plants. The increase in plant height might be due to
essential role of K in the photosynthetic activity in plants resultantly vigorous plants with better height were produced.
The results of previous studies also advocated the findings of our study. Ashraf et al. (2023) reported that the varied
K doses had significant impact on plant height of onion and also further reported that taller plants having height
(45.46 cm) were produced when onion plantation was done at the highest rate of 95 kg ha™. Likewise, Islam et al.,
(2008) elaborates that the plant height of onion was significantly affected by varying doses of potash. Tallest plants
were observed under 120 kg ha™ potassium and the shorter plants were recorded without the application of Potash.
The study of Nabi et al. (2010) found maximum height of onion that were nourished with 75 and 100 kg K ha™ was
applied. In our study Nasarpuri showed maximum plant height in comparison with its counterpart varieties under all K
rates. The observed variation in height of varying cultivars is probably linked to their genetic composition as Kitila et
al. (2022) reports indicate that plant height in different onion varieties is determined by genetic traits. Under specific
environmental conditions, cultivars adjust their height based on their genetic makeup. The maximum neck girth and
number of scales were found in plants nourished with higher K rate. In alliance with our study Nira et al., (2023) also
found maximum neck diameter of onion when highest level of K was applied to the plants. This is further supported
by our study, which highlights the positive role of potassium in promoting robust onion growth.

The large number of leaves, leaf fresh weight and dry weight were recorded from plants grown from Increasing K
supply. The leaf is an important plant organ that manufacture whole plant food with the help of light and chlorophyll
and directly translocate it down for onion bulb development. The increasing K supply to the soil might have enhanced
the fertility of soil that allowed plants to grow vigorously resultantly heavier plants with more leaves were produced.
Our findings are consistent with results of Islam et al. (2008) who found greatest number of leaves by application of K
at 120 kg ha™. Furthermore, the study of Nabi et al., (2010) showed similar results for number of leaves where the
maximum leaves plant'l (14.38) were recorded with K applied at 75 kg ha™, while the minimum leaves plant'1 (10.63)
were observed under control. Naher et al., (2017) reported that the maximum quantity of leaves (7.58) was obtained
by the application of 120 kg ha™. Our findings are coherent with the study of Nira et al., (2023) where the highest dry
and fresh leaf weight was measured when potash was applied in higher quantities. The better fresh leaf weight of
onion plants was also reported by Behairy et al. (2015) by increasing supply of K @150 kg ha™.

Significantly greater fresh bulb weight with higher equatorial and polar diameter were recorded from increasing K
supply as compared to rest of the K treatments. Bulb size is an essential trait which directly poses impact to the yield
of onion. Onion is a potassium loving vegetable crop, the adequate supply of K might have influenced the protein
synthesis, carbohydrate metabolism and ultimately translocation and storage food material in onion bulb. Besides,
increase in bulb yield possibly due to increased uptake of nutrients, which might have enhanced the photosynthesis
and translocation of photosynthates to the bulb, the storage organ of the onion which ultimately increased the bulb
yield of onion. The earlier studies conducted by different researcher including (Kumara et al., 2018; Marrocos et al.,
2017; Nira et al., 2023) also supports the results of our study. With regards to varieties, Nasapuri produced heavier
bulbs in comparison with other studied varieties across all K rates. These variations in bulb size and weight might be
due to genetic potential of each variety in producing bulb weight (Abdissa et al., 2011; Khan et al., 2003). Anjum et
al., (2019) also registered the greater bulb weight of Nasarpuri as compared to its counterpart variety.

Plant nourished with adequate K nutrition took more time to attain physiological maturity. This reflects that under
starved nutritional conditions especially K bulb formation and development occurs earlier in onion. Moreover, this
also revealed that in the absence of K, plants failed to complete its normal life cycle and attained physiological
maturity earlier as compared to plants that were supplied adequate K nutrition.

In the present investigation, wide genetic variation was observed among varieties for all studies traits. However, the
response of onion varieties to K nutrition was similar with regards to growth and bulb formation and development. All
the onion varieties significantly showed better performance under adequate K conditions. The variety Nasarpuri
performed well for all traits in comparison with counterpart varieties across the K nutrition. This might have
associated with the different genetic makeup of varieties rather than application of K nutrition. It is also well
documented that different cultivars evolves their own mechanism in capturing and utilization of nutrients. Our results
are in accord with the findings of Kitila et al. (2022), who recorded varied performance of cultivars under different
nutritional conditions. The study of Anjum et al., (2019) elaborates that the highest bulb weight was recorded in
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cultivar Nasarpuri planted on ridges. Different varietal response of onion was also noted by Kahsay et al., (2014)
while examining the different cultivars of onion by applying different row spacings. The different cultivar response for
growth and yield attributes were also noted in other crop species including garlic (Lata et al., 2023; Etoh and Simon,
2002).

CONCLUSION

Increasing potassium (K) nutrition improved onion growth and bulb production. All varieties responded positively to K
nutrition in terms of growth and bulb characteristics. Nasapuri and Phulkra showed superior performance across all K
rates, likely due to their genetic traits. Therefore, it is concluded that adequate K fertilization is essential for optimal
growth and profitable yield in onion
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