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   Abstract 

This study explores the potash fertilization impacts on the agronomic & 

physiological performance and nutrient uptake of cabbage. The controlled field 

experiment was conducted during the 2022-2023 growing season at the Ayub 

Agricultural Research Institute (AARI), Faisalabad, using five potash treatments: 

0-200 mg L⁻¹ concentrations in water. Significant improvements in plant growth, 

yield and nutrition uptake with increasing potassium application rates was 

assessed in the results. At the application rate of 200 mg L⁻¹, plant height, leaf 

area and leaf count was enchanted by 58%, 37% and 41%, respectively, equated 

to the control. Moreover, fresh & dry weights and head diameter were 

suggestively enchanted with the peak values recorded at 200 mg L⁻¹. The 

application of potassium has also led to the increased nutrient uptake, specifically 

nitrogen, phosphorus and potassium, while soil organic matter (SOM) content 

indirectly increased with increasing potassium application levels because of 

enhanced microbial activity and organic matter decomposition. This study 

emphasizes the prominence of potassium in enhancing crop productivity and soil 

health, offering valued insights for sustainable cabbage cultivation practices. 
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INTRODUCTION

An extensively cultivated vegetable that is known 

for its considerable nutritional value and economic 

significance is cabbage. It is an effervescent 

vegetable crop cultured globally for its nutritious 

and budgetary value. It plays a vital role in certifying 

dietary health and income for smallholder growers 

because of its rich minerals, vitamins and 

antioxidants quantity (Chuan L, ).   

The fertilizer application to cabbage in the form of 

potash depicted to enhance somatic growth, starch 

and sugar synthesis and more specifically the quality 

of edible parts by increasing mineral content and 

improving taste (Johnson R, ). Potassium crucially 

stimulates the strong root anchorage that enhances 

the plant's ability to absorb water and nutrients, 

thereby supporting better overall growth (Mahiwal 

S, ). In cabbage production, potassium’s benefits are 

particularly evident in its positive effects on biomass 

accumulation, root development, and nutrient 

uptake efficiency. Additionally, potassium is vital 

for numerous physiological processes and 

significantly contributes to improving plant 

resistance to diseases, drought tolerance, and overall 

vigor. It has also been reported to influence the 

uptake of other essential nutrients, such as nitrogen, 

phosphorus, and calcium, leading to improved crop 

yields and enhanced nutritional quality (Damalas 

CA). 

Numerous studies have scrutinized the effects of 

potash fertilization on various brassica species, but 

ample research focused on cabbage's response to 

fluctuating potassium levels, specifically 

concerning nutrient uptake and yield, is restricted. 

Thus, understanding the particular impact of potash 

application on cabbage growth, yield, and mineral 

content is perilous for developing fertilization 

approaches that ensure maintainable production and 

heighten crop quality. 

This study aims to investigate the effects of potash 

fertilization on cabbage, focusing on growth 

parameters, yield performance, and mineral uptake 

efficiency. 

MATERIALS AND METHODS  

The study was conducted at the research farm of the 

Ayub Agricultural Research Institute (AARI), 

Faisalabad during the winter cropping season of 

2022-2023.  

Experimental Treatments 

Five K levels were used as foliar applications: 

1. Control (0 mg L⁻¹ K) 

2. 50 mg L⁻¹ K 

3. 100 mg L⁻¹ K 

4. 150 mg L⁻¹ K 

5. 200 mg L⁻¹ K 

Potassium was applied as potash (K₂SO₄) solution 

through foliar spraying. The treatments were applied 

at two stages: 30 and 45 days after transplanting 

(DAT). The first application was done at the 4-leaf 

stage, and the second at the 6-leaf stage. The 

potassium solutions were prepared fresh before each 

application, and the plants were sprayed until the 

point of runoff. 

Planting Material and Cultural Practices 

Cabbage seedlings (Brassica oleracea L., variety 

Golden Acre) were used for the experiment. The 

seedlings were transplanted in plots of 1.5 m x 2 m, 

with a spacing of 30 cm between plants and 45 cm 

between rows. Prior to transplanting, the soil was 
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plowed and harrowed, followed by the application 

of recommended doses of NPK fertilizers (120 kg N 

ha⁻¹, 60 kg P₂O₅ ha⁻¹, and 90 kg K₂O ha⁻¹), excluding 

the potash treatments. 

Data Collection and Parameters 

The following parameters were measured to assess 

the effect of different potassium treatments: 

1. Growth Parameters: 

o Plant height (cm): Measured 

from the base to the top of the 

plant at 30, 60, and 90 days after 

transplanting (DAT). 

o Leaf Area (cm²): Measured at 60 

DAT using the leaf area meter. 

o Number of Leaves (count): 

Recorded at 60 and 90 DAT. 

2. Yield Parameters: 

o Fresh Weight of Cabbage (g): 

Total fresh weight per plant at 

harvest. 

o Dry Weight of Cabbage (g): 

After drying at 70°C for 48 hours, 

the dry weight of cabbage was 

recorded. 

o Number of Heads (count): 

Number of mature cabbage heads 

per plant at harvest. 

o Head Diameter (cm): Measured 

across the largest diameter of the 

cabbage head at harvest. 

3. Mineral Nutrient Uptake: 

o Nitrogen (N), Phosphorus (P), 

and Potassium (K) content in the 

cabbage plants was measured 

using standard laboratory 

procedures. A sample of cabbage 

leaves was collected at harvest, 

dried, and ground. The nutrient 

content was determined by using 

an atomic absorption 

spectrophotometer (for K) and a 

spectrophotometric method for 

nitrogen and phosphorus. 

4. Soil Properties: 

o Soil Organic Matter (SOM): 

Measured before and after the 

experiment to evaluate the effect 

of potassium treatments on soil 

quality. 

o Soil pH: Measured using a pH 

meter in a 1:1 soil to water ratio. 

Data were statistically analyzed using analysis of 

variance (ANOVA), and means were separated 

using the LSD test at 5% probability level. 

Results and Discussion 

Growth Parameters: The effect of potash 

treatments on cabbage growth was significant, with 

increased values observed in all parameters as the 

potassium level increased. Plant height showed a 

consistent increase with the application of potash. 

The control plants (0 mg L⁻¹ K) had a plant height 

of 30.2 ± 1.3 cm, while plants treated with 200 mg 

L⁻¹ K reached 47.8 ± 2.5 cm (Table 1). This increase 

in plant height with higher potassium levels may be 

attributed to the role of potassium in enhancing cell 

elongation and turgor pressure, which supports the 

growth of plant tissues. Similarly, leaf area and the 

number of leaves also showed a marked 

improvement with higher potassium concentrations. 

At the highest potassium treatment (200 mg L⁻¹ K), 

the leaf area reached 220.3 ± 10.2 cm², significantly 

higher than the control (160.4 ± 6.5 cm²). The 

number of leaves also increased, from 12.3 ± 0.9 in 

the control to 17.4 ± 1.8 with 200 mg L⁻¹ K. These 

results are in line with previous studies suggesting 

that potassium plays a vital role in promoting 
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vegetative growth by enhancing photosynthetic 

capacity and facilitating nutrient transport 4,5,6. 

Table 1: Growth Parameters of Cabbage under Different Potash Treatments 

Treatment (K) Plant Height (cm) Leaf Area (cm²) Number of Leaves (count) 

Control (0 mg L⁻¹ K) 30.2 ± 1.3 160.4 ± 6.5 12.3 ± 0.9 

50 mg L⁻¹ K 35.5 ± 1.8 175.6 ± 7.3 13.5 ± 1.1 

100 mg L⁻¹ K 39.0 ± 2.1 190.8 ± 8.1 14.8 ± 1.3 

150 mg L⁻¹ K 43.5 ± 2.3 205.1 ± 9.4 16.2 ± 1.6 

200 mg L⁻¹ K 47.8 ± 2.5 220.3 ± 10.2 17.4 ± 1.8 

Yield Parameters: The yield of cabbage, as 

indicated by fresh and dry weight, also improved 

with the application of potash. The fresh weight of 

cabbage increased from 450 ± 18 g in the control 

group to 740 ± 35 g in plants treated with 200 mg 

L⁻¹ K (Table 2). Similarly, the dry weight of cabbage 

increased from 120 ± 7 g to 220 ± 15 g as the 

potassium level increased. These increases in 

biomass are likely due to enhanced photosynthesis 

and carbohydrate accumulation, which are crucial 

for the synthesis of structural components (Pereira 

S), (Ali S). The number of heads per plant also 

increased significantly with potassium application, 

from 1.2 ± 0.1 heads in the control to 2.0 ± 0.2 heads 

in the 200 mg L⁻¹ K treatment. Furthermore, the 

average head diameter was enhanced, with plants 

treated with 200 mg L⁻¹ K exhibiting a diameter of 

24.6 ± 2.3 cm compared to 18.4 ± 1.2 cm in the 

control.

 

Table 2: Yield Parameters of Cabbage under Different Potash Treatments 

Treatment (K) 
Fresh Weight of 

Cabbage (g) 

Dry Weight of 

Cabbage (g) 

Number of Heads 

(count) 

Head Diameter 

(cm) 

Control (0 mg 

L⁻¹ K) 
450 ± 18 120 ± 7 1.2 ± 0.1 18.4 ± 1.2 

50 mg L⁻¹ K 520 ± 20 145 ± 9 1.4 ± 0.1 20.1 ± 1.5 

100 mg L⁻¹ K 600 ± 25 170 ± 11 1.6 ± 0.1 21.8 ± 1.8 

150 mg L⁻¹ K 680 ± 30 195 ± 13 1.8 ± 0.1 23.2 ± 2.0 

200 mg L⁻¹ K 740 ± 35 220 ± 15 2.0 ± 0.2 24.6 ± 2.3 

 

Nutrient Uptake: Potassium application had a 

significant effect on nutrient uptake by cabbage 

plants. As shown in Table 3, nitrogen uptake 

increased from 82.4 ± 4.5 mg/plant in the control to 

132.4 ± 7.0 mg/plant with 200 mg L⁻¹ K, indicating 

that potassium may enhance nitrogen assimilation or 

uptake efficiency. Phosphorus uptake also increased 

from 10.3 ± 0.5 mg/plant in the control to 17.5 ± 1.2 

mg/plant with the highest potassium treatment. This 

improvement in phosphorus uptake might be due to 

potassium's role in activating enzymes that are 

involved in the uptake and translocation of 

phosphorus (Islam MR, ), (Abd-El-Aty MS, ), 

(Liaqat W, ), (Hussain MI, ). Potassium uptake itself 

was directly correlated with the potassium 

treatment, increasing from 120 ± 6.0 mg/plant in the 

control to 240 ± 12.0 mg/plant at the highest dose.
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Table 3: Nutrient Uptake in Cabbage (N, P, and K) under Different Potash Treatments 

Treatment (K) 
Nitrogen Uptake 

(mg/plant) 

Phosphorus Uptake 

(mg/plant) 

Potassium Uptake 

(mg/plant) 

Control (0 mg L⁻¹ K) 82.4 ± 4.5 10.3 ± 0.5 120 ± 6.0 

50 mg L⁻¹ K 92.1 ± 5.0 11.6 ± 0.6 145 ± 7.5 

100 mg L⁻¹ K 105.3 ± 5.6 13.0 ± 0.8 180 ± 9.2 

150 mg L⁻¹ K 118.7 ± 6.1 15.2 ± 1.0 210 ± 10.5 

200 mg L⁻¹ K 132.4 ± 7.0 17.5 ± 1.2 240 ± 12.0 

Soil Properties 

Potash treatments also significantly impacted soil 

organic matter (SOM) and pH. The application of 

potassium resulted in a progressive increase in SOM 

content, from 1.5 ± 0.1% in the control to 2.5 ± 0.4% 

with 200 mg L⁻¹ K (Table 4). This suggests that 

potassium might promote microbial activity, leading 

to the breakdown of organic matter and increasing 

SOM. Additionally, the soil pH decreased slightly 

with increasing potassium concentrations, from 7.2 

± 0.2 in the control to 6.8 ± 0.3 with the highest 

potassium treatment. The reduction in soil pH could 

be due to potassium-induced changes in nutrient 

cycling, especially in the availability of basic 

cations.

 

Table 4: Soil Properties After Cabbage Harvest under Different Potash Treatments 

Treatment (K) Soil Organic Matter (%) Soil pH 

Control (0 mg L⁻¹ K) 1.5 ± 0.1 7.2 ± 0.2 

50 mg L⁻¹ K 1.7 ± 0.2 7.1 ± 0.2 

100 mg L⁻¹ K 1.9 ± 0.3 7.0 ± 0.2 

150 mg L⁻¹ K 2.2 ± 0.3 6.9 ± 0.3 

200 mg L⁻¹ K 2.5 ± 0.4 6.8 ± 0.3 

CONCLUSION 

The results of this study suggest that potassium 

fertilization, particularly at 200 mg L⁻¹, is highly 

beneficial for cabbage growth and productivity. The 

increases in yield, nutrient uptake, and soil health 

indicate the importance of optimizing potassium 

fertilization for improved vegetable crop 

production. Further studies on the interaction of 

potassium with other nutrients and its long-term 

effects on soil health would be beneficial for a 

comprehensive understanding of its role in 

sustainable agriculture. 
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