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INTRODUCTION 
 
Sweet corn (Zea mays saccharata Sturt) is an economically valuable food commodity. They are widely cultivated in tropical and 

subtropical countries. The sweet corn production in Indonesia in 2015 was an average of 19.83 million tons or 97% of the 

production target. The increase in sweet corn production in the coming year has a big opportunity, along with the increasing 

number of people consuming the sweet corn. Sweet corn, as a superior commodity, can be processed into roasted corn, boiled, 

crème soup, mixing with other nutritious foods. The one important factor that affects the increase of sweet corn production per 

unit area of planting is the adequacy of macronutrients and the use of improved varieties. The nutrient is a basic need for plants 

to grow and develop optimally. Nutrients such as potassium (K) and nitrogen (N) are most needed by plants. However, it was 

reported that K plays an important role in several physiological and biochemical processes of the plant, whereas nitrogen is the 

nutrient that plants absorb in the greatest quantities.  

 

The KNO3 is a type of fertilizer that contains potassium and nitrogen, with a proportion of potassium between 45 - 46% and 

nitrogen at 13%. One of the advantages of KNO3 as fertilizer, they can react neutral, neither acidic nor basic. This is very 

effective as a source of nitrogen in the plant compared to urea. The negative impact of urea as fertilizers, they are acidic, which 

greatly influences the pH of the soil where plants grow [1]. The result of research conducted by showed that the administration 

of 132 kg ha
-1

 KNO3 in sweet corn through the ground is capable of producing a production of 24 tons ha
-1

. Fertilizing of the 

plant not only through the soil also applied through leaves by spraying. Fertilization through leaves has the advantage that 

absorption of the nutrients run faster than fertilizer given through the soil. In a similar opinion, excess fertilization through leaves 

is the absorption of nutrients run faster than fertilizer given through the plant roots. The benefit, they are not causing damage to 

the soil. Foliar application of potassium under water deficit conditions improve the growth and yield of wheat. This is an 

effective way for crops in dry field conditions [2]. 

Abstract 
The purpose of study is to determine the effect of KNO3 fertilizer on growth in three varieties of sweet corn (Zea mays 

saccharata Sturt). The study was conducted in the Experimental Farm, Faculty of Agriculture, Hasanuddin University, 

Makassar from April to July 2019. The research was arranged used  Separate Plot Design with main plot of KNO3 

consisting 4 levels: 0 kg ha
-1

, 10 kg ha
-1

, 20 kg ha
-1

 and 30 kg ha
-1

, subplots divided into three varieties of sweet corn: 

Bonanza, Talenta and Secada. The KNO3 dose element not showed any significant difference, whereas the varieties showed 

significant differences such as Secada produced the highest number of leaves (11.5 leaves), the largest of stem diameter (2.4 

cm), then the highest plant height (303 cm). Talenta variety produced the fastest age of male flower (47 days) and the 

fastest age of female flower (50 days). The dose of KNO3 at 20 kg ha
-1

 (k2) showed the highest production of cob with cover 

(22.0 tons ha
-1

). There was no interaction between dose of KNO3 and the three varieties of  sweet corn on all observed 

parameters. 
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The results of previous studies have reported that fertilization by spraying on wheat commodities can improve the yield and 

quality of wheat soybean. In addition to fertilization, the success of increasing production is also determined by the use of 

superior varieties. Select varieties have advantages compared to local varieties in terms of production. Some superior varieties of 

sweet corn that have been released and cultivated by farmers include Bonanza, Talenta, Secada, Sweet boy, Jamboree and 

Virginia [3]. 

 

Besides fertilizers for the soil, KNO3 has more benefits as an agent preventing the plant from chemical toxicity. For example, the 

accumulation of toxic pollutants in the soil, such as Pb inside agricultural fields, has become a major factor in reduced crop 

yields and serious threats to human consuming agricultural products [4]. Pb exposure cause reduced the growth of plants, mainly 

maize seedlings and resulted in higher Pb accumulation in roots than shoots. The stimulating effect of KNO3 seed priming was 

also observed on pigments (production of chlorophyll a, b, total chlorophyll and carotenoid contents) of Pb-stressed plants. Low 

translocation of Pb from roots to shoots caused increased accumulation of total free amino acids and higher activities of catalase, 

peroxidase, and superoxide dismutase and ascorbate peroxidase in roots as compared to shoot, which were further enhanced by 

exogenous KNO3 supply to prevent Pb toxicity. Commonly maize accumulates more Pb in roots than shoot at early growth 

stages. Priming of seeds with KNO3 prevents Pb toxicity, which may be exploited to improve seedling establishment in crop 

species grown under Pb contaminated soils [5].  

 

The environment of plant growth is a very important factor affecting maize growth. Drought and salinity of soil inhibit the 

production of maize.Seed priming as the one method to improve germination and seedling establishment under stress conditions. 

The salt stress affected the germination rate and extreme length of maize than the drought stress, and then drought stress affected 

germination percentage and radical length ratio than salt stress. The one important indicator of stressed maize is the presence of 

proline content. Findings of the research were showed maize hybrid 304 more resistant to stress than another hybrid. In general, 

KNO3 increasing germination and root length. In contrast, seed priming does not improve maize harvest in the temperate 

environment. 

The development of superior varieties derived from hybrids and free-range types has significantly contributed to increased 

productivity and production. The role of superior varieties is very strategic because it is related to several things such as (a) can 

increase yields per unit planting area, (b) resistance to certain pests and diseases, (c) adaptability or suitability to specific areas or 

ecosystems, and (d) the technology component is relatively easy or quickly adopted by farmers [6]. 

 

MATERIALS AND METHODS 

 

Site of the Research 

The study was conducted in the Experimental Farm, Faculty of Agriculture, Hasanuddin University, Makassar from April to July 

2019. 

 

The ingredients were used three types of sweet corn varieties organic fertilizer, NPK fertilizer (Pearl), herbicide, KNO3 fertilizer 

and water. The agricultural standard tools were used: hoe, refractometer, sprayer, callipers, digital scales, scythe, tugal stick, 

ruler (30 cm), tissue and writing stationery [7]. 

 

KNO3 Application in the Field 

The research was arranged used a Separate Plot Design. As the main plot was KNO3 fertilizer (K) consisting of 4 levels, namely: 

control 0 kg ha
-1

 (k0), 22.5 g/plot (equivalent to 10 kg ha
-1

) (k1), 45 g/plot (equivalent to 20 kg ha
-1

) (k2) and 67.5 g/plot 

(equivalent to 30 kg ha
-1

). 

 

Each dose of KNO3 was dissolved in 4.5 L of water then sprayed on sweet corn plant in the main plots according to the 

treatment. The application of KNO3 fertilizer was carried out two times by spraying when the plants were 35 Days After Planting 

(DAP) and 45 DAP as subplots were varieties (V) consisting of three varieties, namely: Bonanza (v1), Talent (v2) and Secada 

(v3). There were 12 treatment combinations and each treatment combination was repeated three times, the total 36 experimental 

units. 

 

Data Analysis 

The data of the research was obtained in the Analysis of Variance (ANOVA). If the data non-significant in the treatment, there 

was tested further used LSD test α = 0.01. 

 

RESULTS AND DISCUSSION 

 

The Number of Maize Leaves at 60 Days After Planting (DAP) 

The Analysis of Variance was showed the dose of KNO3 and their interaction has no significant effect, whereas the treatment of 

varieties showed a very significant effect on the number of plant leaves. 
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Table 1:The average number of leaves three varieties of sweet corn at KNO3 application in 60 Day After Planting (DAP)  

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 10.4 11.2 11.1 10.7 10.9 a 

0.7 Talenta (v2) 9.5 10.7 10.1 10.5 10.2 b 

Secada (v3) 10.9 11.7 11.8 11.4 11.5 a 

Average 10.2 11.2 11.0 10.9   

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Table 1 was showed the Secada variety (v3) has the highest number of leaves (11.5 leaves), very significantly different from 

Talenta (v2), but not significantly different from Bonanza (v1). The finding of the research was showed Talenta (v2) has the 

lowest number of leaves (10.2 leaves). Bukhsh et al. reported that in general, KNO3 as fertilizer contains potassium.  The 

function of potassium as stimulating growth and grain yield of hybrid or indigenous maize. Potassium playing important role 

management plant growth under moisture stress condition, especially in tropical areas. KNO3 has the ability to absorb water and 

preparing for plant roots in the soil. 

 

Stem Diameter at 60 DAP 

The Analysis of Variance was showed the dose of KNO3 and their interaction not significant effect, while the treatment of 

varieties showed a very significant effect on the stem diameter of sweet corn varieties (Table 2). 

 

Table 2: The average stem diameter (cm) of three sweet corn varieties at KNO3 application in 60 Day After Planting (DAP)  

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 2.1 2.0 2.1 2.2 2.1 b 

0.11 Talenta (v2) 2.3 2.1 2.2 2.2 2.2 b 

Secada (v3) 2.4 2.4 2.4 2.4 2.4 a 

Average 2.3 2.2 2.2 2.3   

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Table 2 was showed the Secada variety (v2) has the largest of stem diameter (2.4 cm), significantly different from the stem 

diameter of other varieties. Bonanza variety (v1) has the smallest stem diameter (2.1 cm). State that potassium contains in KNO3 

has a responsibility to form biomass of maize plant. They were accumulated in the cell wall and improving photosynthesis by 

made chlorophyll droplet in leaves. The presence of potassium in the plant could be detected by counting the index of dry plant 

material with specific characteristics such as the largest of stem diameter. State that leaf area and yield of spring maize from 

cultivar Azam significantly affected by levels and timings of potassium application. This is highlight the need more attention to 

the application of supporting specific fertilizer (such as urea, phosphorus, or potassium) and ideal habitat, improving quality and 

maximal production from crops.  

 

Plant Height at 60 DAP 

The result Analysis of Variance showed the dose of KNO3 and their interaction, not giving significant effect, while the treatment 

of varieties showed very significant effects on plant height. 

 

Table 3: The average plant height (cm) of three sweet corn varieties at KNO3 application in 60 Day After Planting (DAP)  

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD 0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 292.5 293.9 289.6 294.1 292.5 a 

13.8 Talenta (v2) 219.2 217.2 217.0 219.4 218.2 b 

Secada (v3) 294.5 306.7 303.6 309.0 303.4 a 

Average 268.7 272.6 270.1 274.2   

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Table 3 was showed the greatest sweet corn varieties perform by Secada (v3) about 303 cm. They were significantly different 

from Talenta (v2), however not significantly different from Bonanza (v1). Talenta (v2) showed the lowest plant height (218.2 

cm). Potassium and its effect visible on quality of maize such as the diameter of the stem, plant height and ability produce cob. If 

one or more growth parameter not visible in the field, this is indicator detected plant stress condition in the field. Potassium 

application as fertilizers in soil or spraying at plant leaves will be serving more nutritious and increasing harvest quality. In the 

similar study on olive, peach and plum, positive effects of potassium foliar spray increasing plant health. The foliar spraying 

more effective on the plant because they are absorbed in the stomata and carried by xylem vessels circulating to all parts of the 

plant. 
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The Age of Male Flowers (DAP) 

The Analysis of Variance showed the dose of KNO3 and their interaction, not giving a significant effect, whereas the treatment 

of varieties showed a very significant result on the age of sweet corn male flowers. 

 

Table 4:The average age of male flowering (DAP) of three varieties of sweet corn varieties at KNO3 application 

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 49.7 49.3 49.7 49.3 49.5 b 

0.6 Talenta (v2) 47.3 47.7 47.0 47.7 47.4  a 

Secada (v3) 50.7 51.0 51.0 51.0 50.9  c 

Average 49.2 49.3 49.2 49.3   

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Commonly sweet corn started to produce a male flower at 42 – 52 days after growth.  Table 4 was showed that sweet corn 

Talenta (v2) could produce a male flower in the age of 47 days. The treatment results differ significantly from other sweet corn 

varieties. The Secada (v3) has the longest age produced by male flowers (51 days). The present level of KNO3 applied in the 

development of three sweet corn variety was showed a non-significant result. 

 

In contrast, the sweet corn variety resulted in different time produce of male flower because they have different genetic from 

parental, respectively. They reported that the optimal growth of maize in the vegetative phase affected by climate, field condition 

and genetic characteristic of the variety. Commonly sweet corn more adaptive growth in a dry field. The seed priming methods 

used KNO3 giving more help growth and ion transport at early growth stages of maize in salinity or water deficit soil.  

 

The Age of Female Flowers (DAP) 

The Analysis of Variance showed that the dose of KNO3 and their interaction not significant effect, while the treatment of sweet 

corn varieties showed a very significant effect on the age of female flowers.  

 

Table 5:The average age of female flower (DAP) of three sweet corn varieties at KNO3 application  

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 51.7 51.7 52.0 51.3 51.7 ab 

1.3 Talenta (v2) 51.0 50.7 49.7 50.3 50.4a 

Secada (v3) 53.0 52.7 52.7 53.3 52.9 b 

Average 51.9 51.7 51.4 51.7   

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Table 5 was showed that Talenta (v2) has the fastest age forming female flower (50 days). They are very significantly different 

from Secada (v3) but not significantly different from Bonanza (v1). The Secada (v3) has the longest age forming female flower 

(53 days). They are reported that the sweet corn hybrid variety has different ability forming female flowers. In the maize grow, 

the first forming is a male flower, then a female flower. The pollen of them spread and fertilize many female flowers around the 

field. The pollen of them spread and fertilize many female flowers around the field. The successful fertilize activities commonly 

in the dry season and reduce the number in the wet season. 

 

Production of Sweet Corn Cob with Cover  (tons/ha
-1

) 

The results Analysis of Variance was showed the KNO3 fertilizer treatment had a significant effect on the sweet corn variety had 

a very significant effect, while the interaction had no significant effect on the production cob with cover. 

 

Table 6: The average production of cob with cover (ton ha
-1

) of three varieties of sweet corn in KNO3 application 

Varieties 
 KNO3 (kg ha

-1
) 

Average LSD0.01 
0 (k0) 10  (k1) 20 (k2) 30 (k3) 

Bonansa (v1) 17.4 19.2 20.9 21.0 19.6 b 

3.1 Talenta (v2) 15.1 16.6 20.6 19.5 18.0 b 

Secada (v3) 19.9 26.1 24.6 24.8 23.9 a 

Average 17.5 b 20.6 ab 22.0 a 21.8 a   

LSD 0.01 3.2 

The numbers followed by the same letters in the same column are not significantly different at the LSD α = 0.01  

 

Table 6 was showed that Secada (v3) has the highest production of cob with cob (23 tons ha
-1

), which is significantly different 

from other varieties. Talenta (v2) has the lowest production of ear cobs (18.0 tons ha
-1

). 

The treatment of 20 kg ha
-1

 (k2) KNO3 dose has the highest production of cob weight (22.0 tons ha
-1

), significantly different 

from the KNO3 dose of 0 kg ha
-1

 (k0), about 15.5 tons ha
-1

, but not significantly different from the 10 kg ha
-1

 (k1) about 20.6 
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tons ha
-1

 and dose 30 kg ha
-1

 (k3) about 21.8 tons ha
-1

. The findings of the research KNO3 fertilizer with dose 0 kg ha
-1

 (k0) 

showed the lowest weight production of cob with cover (17.5 tons ha
-1

). 

 

Based Table 6 was showed Secada variety produced the highest number of leaves (11.5 leaves), the largest stem diameter (2.4 

cm), the highest plant (303.4 cm) and the weight of the cob per plant (380.5 g). The age of male flower and female flower fastest 

produced by Talenta (47.4 days) and (50.4 days), respectively. They were stated that there are differences from individuals in the 

same environment and measured based on the difference from variations in plant genotypes. The best production of sweet corn 

cob with cover (ton ha
-1

) was obtained at a dose of KNO3 20 kg/ha
-1

. According to findings stated that the potassium element 

influences the fresh weight of cob without cover and the fresh weight of cob with cover. There was no interaction between 

KNO3 dose and three varieties of sweet corn on all parameters observed in the research. 

 

 

CONCLUSION 

 

1. The dose of 20 kg ha
-1

 of KNO3 fertilizer gives the best result on the production of cob with cover (23.9 tons ha
-1

). 

2. Secada variety gives the best results on the number of leaves (115 leaves), stem diameter (2.4 cm) and plant height (303.4 

cm). 

3. There is no interaction between the dose of KNO3 and three sweet corn varieties on growth, production and the best 

dissolved solid content 
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