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ABSTRAK 

 Jagung manis adalah komoditas hortikultura yang banyak dibudidayakan di Indonesia. Tujuan dari 

penelitian ini adalah untuk mengetahui respon perkembangan dan pertumbuhan dari tanaman jagung manis 

terhadap pemberian dosis pupuk anorganik mikro (3.14% Zn – 2.54% Cu) yang berbeda. Penelitian dilakukan 

di Kebun Percobaan Sindangbarang, Bogor, Jawa Barat. Percobaan ini menggunakan rancangan acak 

kelompok (RAK) dengan faktor tunggal yaitu dosis pemberian pupuk. Perlakuan disusun dalam 4 taraf aplikasi 

yaitu: (1) kontrol, (2) NPK standar, (3) NPK + 1 dosis mikro, (4) ¾ NPK + 1 dosis mikro. Hasil pengujian ini 

menunjukkan bahwa taraf aplikasi pupuk anorganik mikro pada taraf aplikasi pupuk NPK Standar + 1 dosis 

mikro dan perlakuan pupuk ¾ NPK Standar + 1 dosis mikro secara umum dapat memberikan tinggi tanaman, 

diameter batang, jumlah daun, panjang tongkol, diameter tongkol, bobot brangkasan, bobot tongkol 

berkelobot, bobot tongkol tanpa kelobot, produksi per petak, dan produktivitas yang secara statistik lebih 

tinggi terhadap perlakuan kontrol.  Aplikasi NPK Standar + 1 dosis mikro dan perlakuan pupuk ¾ NPK 

Standar + 1 dosis mikro memiliki nilai Relative Agronomic Effectiveness (RAE) yang memenuhi persyaratan 

lulus uji efektivitas pupuk, dengan nilai RAE tertinggi didapatkan pada pengaplikasian pupuk ¾ NPK Standar 

+ 1 dosis mikro sebesar 118%. 

Kata kunci: copper, efektifitas pupuk, tanaman hortikultura, zinc 

 

 

ABSTRACT 

 Sweet corn is a horticultural commodity that is widely cultivated in Indonesia. This study aimed to 

determine the development and growth response of sweet corn plants to the application of different doses of 

micro inorganic fertilizer (3.14% Zn – 2.54% Cu). The research was conducted at Sindangbarang Experimental 

Field, Bogor, West Java. This experiment used a Randomized Complete Block Design (RCBD) with a single 

factor, namely the dose of fertilizer application. Treatments were arranged in 4 levels of application, namely: 

(1) control, (2) standard NPK, (3) NPK + 1 micro dose, (4) ¾ NPK + 1 micro dose. The results of this test 

indicate that the application level of micro inorganic fertilizers at the application level of NPK fertilizer + 1 

micro dose and ¾ NPK + 1 micro dose fertilizer treatment can generally provide plant height, stem diameter, 

number of leaves, cob length, cob diameter, stover weight, cob weight with husk, cob weight without husk, 

production per plot, and productivity which were statistically higher than the control treatment. The application 

of NPK + 1 micro dose and fertilizer treatment of ¾ NPK + 1 micro dose have Relative Agronomic 

Effectiveness (RAE) values that meet the requirements to pass the fertilizer effectiveness test, with the highest 

RAE value obtained in the application of ¾ NPK + 1 micro dose fertilizer at 118%. 

Keywords: copper, effectivity of fertilizer, horticulture plants, zinc 
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INTRODUCTION 

Sweet corn is a widely cultivated 

horticultural commodity due to its high 

consumption in Indonesia. High and sustainable 

production of sweet corn is needed to meet the 

consumption needs of the Indonesian people every 

year. The growth and yield of corn plants are 

strongly influenced by the availability of adequate 

and balanced nutrients in soil (Shedley et al., 

2008). The growth and development of corn plants 

is strongly supported by the availability of nutrients 

from the soil in providing nutrients for plants. 

Plants need the amount of nutrients that are in the 

optimum amount and concentration and are in 

balance in the soil. Fertiliziation has avery essential 

role, especially in replacing nutrient losses in the 

soil and to meet the needs of nutrients in increasing 

plant productivity. Fertilizers contain nutrients for 

plants to support optimum growth dan production. 

The optimal dose of fertilizer can increase crop 

production. The need for nutrients in plants can be 

done by applying inorganic fertilizers. Inorganic 

fertilizers can be used as a means of achieving high 

plant productivity (Siwanto et al., 2015). 

The process of intensification of agricultural 

land without proper fertilizer management can 

result in depletion of nutrients in the soil and a 

decrease in the productivity agricultural products. 

Currently, the intensification of agricultural land 

productivity is focused mainly on providing 

essential macro-nutrients such as N, P, and K. On 

the other hand, cereal foods crops such as rice and 

corn also absorb zinc (Zn) nutrients, where the 

response of corn to Zn deficiency is quite high 

(Fageria, 2002). Zn fertilization as an effort to 

increase its availability is rarely done so that it 

damages plant growth and development in the long 

run. 

Zinc (Zn) nutrient is an essential nutrient 

required in small (micro) amounts. Zn is needed as 

a regulator of N and carbohydrate metabolism, a 

constituent of several enzymes, cell proliferation, 

photosynthesis, pollen formation, and seed 

production, phytohormone synthesis (Alloway, 

2008; Hafeez et al., 2013; Maqbool and Beshir, 

2019). Visual symptoms of Zn deficiency cause 

short internodes, leaf area narrowing, and auxin 

metabolism inhibition (Kirkby and Römheld, 

2004). The dynamics of Zn in soil are similar to Cu 

and Fe, at pH less than 5 its availability will be 

higher, but it can be lost due to leaching as 

solubility increases. The availability of Zn to plants 

decreases due to high pH in calcareous soils and 

liming, Zn fixation by phosphorus from both soil 

and fertilizers, and Zn losses in sandy soils with 

low cation exchange capacity (CEC)  (Hafeez et 

al., 2013; Montalvo et al., 2016; Akhtar et al., 

2019). In previous studies,  Zn Fertilization was 

shown to increase the growth and production of 

corn plants (Suganya et al., 2020; Capo et al., 

2024).   Copper (Cu) is an essential nutrient plants 

require in small (micro) amounts. Cu is required as 

an enzyme cofactor in photosynthesis, respiration, 

protein and carbohydrate metabolism, 

lignification, and pollen formation (Alloway, 2008; 

Yruela, 2009; Sayyad et al., 2010; Printz et al., 

2016). Cu deficiency reduces growth, infertility, 

seed filling, and translocation of other elements in 

the plant (Brown, 1981; Ishka and Vatamaniuk, 

2020; Chen et al., 2022). Cu deficiency mainly 

occurs in alkaline soils or those developed from 

lime parent material and highly clayey soils (Haque 

et al., 1993; Sayyad et al., 2010). Cu fertilization as 

an effort to restore micro nutrient is rarely done so 

it is feared that it will have a negative impact on 

plant growth and development in the long run. The 

purpose of study was to determine the development 

and growth response of wet corn plants to the 

application of different doses of micro inorganic 

fertilizer (3.14% Zn and 2.54% Cu). 

MATERIALS AND METHODS 

The research was conducted from February 

to April 2025 at the IPB Sindangbarang 

Experimental Field, Bogor Regency, West Java. 

The materials used were sweet corn seeds (Zea 

mays var. Saccharata Sturt.) Exotic variety, micro 

inorganic fertilizers (3.14% Zn and 2.54% Cu), 

urea, SP-36, and KCl. The tools used in this study 

included general cultivation tools such as hoes, 

vernier caliper, measuring tools such as rulers, 

scales, meters, cameras, and stationery. This study 

was arranged using a Randomized Complete Block 

Design (RCBD) with six replications. The 

treatment consisted of 1 factor with 4 levels of 

fertilization namely, (1) No. fertilizer tested 

(control), (2) standard NPK fertilizer as a 

comparison (NPK standard), (3) NPK fertilizer + 1 

micro dose, (4) ¾ NPK fertilizer + 1 micro dose, 

there were 24 experimental units. The size of 

experimental plots used as experimental units was 

5 m x 5 m. 

The standard NPK fertilizer doses for N, P, 

and K requirements of sweet corn were 135 kg N 

ha-1, 72 kg P2O5 ha-1, and 120 kg K2O ha-1 

equivalent to 300 kg ha-1 urea, 200 kg ha-1 SP-36, 

and 200 kg ha-1 KCl. The nutrient content of 

standard NPK fertilizer (NPK- std) used were urea 

(45% N), SP-36 (36% P2O5), and KCl (60% K2O) 

which are selling on the market and have been 

tested for their effectiveness. Details of the 

treatments tried in this study are shown in Table 1. 
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Table 1. Details of micro-inorganic fertilizer treatment (3.14% Zn and 2.54% Cu) 

Treatment 
Fertilizer 

(kg ha-1) 

Urea 

(kg ha-1) 

SP-36 

(kg ha-1) 

KCl 

(kg ha-1) 

P0 (Control) 0 0 0 0 

P1 (NPK standard) 0 300 200 200 

P2 (NPK + 1 micro dose)  12 300 200 200 

P3 (¾ NPK + 1 micro dose) 12 225 150 150 

 

 

Micro inorganic fertilizers were applied 

through foliar spraying. Application was made at 

14, 24, 34, and 44 DAP (Days After Planting). The 

foliar application (1 dose) for each application is 

7.5 g plot -1 or can be made 7.5 g 5 L -1 for one plot 

of 25 m2 (Table 2). The application was done at 8 

– 9 AM. 

Land preparation is done 7 days before 

planting, then 20 tons ha-1 of manure was added. 

Sweet corn was planted at a spacing of 75 cm x 25 

cm. Each hole was planted with two sweet corn 

seeds and insecticide with the active ingredient 

carbofuran. At 4 weeks after planting, the plant was 

thinned and left with 1 plant per hole. SP-36 

fertilizer was applied entirely at planting time, 

while KCl fertilizer in the standard NPK treatment 

and calcium nitrate compound fertilizer was 

applied twice, at planting time and 4 weeks after 

planting (WAP) at ½ dose each. 

This study involved observations of plant 

growth and production components. Observations 

of plant growth components including plant height, 

number of leaves, and stem diameter were 

conducted at 4, 6, and 8 WAP on 10 sample plants 

per experimental plot. Corn plants were harvested 

at around 10 weeks after planting. Parameters 

related to production components measured from 

10 sample plants per plot were fresh weight of the 

upper stalk of the plant, cob length, cob diameter, 

cob weight with cob, and cob weight without husk. 

Besides the sample plants, all filled cobs from each 

plot, including those from peripheral plants, were 

harvested and weighed for productivity 

calculations. The total weight of filled cobs per plot 

was recorded and converted to estimate 

productivity.  

The next observation is to calculate the 

Relative Agronomic effectiveness (RAE) value, 

micro inorganic fertilizer is considered effective if 

the inorganic fertilizer treatment tested is 

statistically equal or higher than the standar 

fertilizer treatment or better than the control 

treatment at a real level of 5%, and the RAE value 

of the test fertilizer is more than or equal to 95%. 

The agronomic effectiveness of inorganic 

fertilizers is determined by the Relative Agronomic 

Effectiveness (RAE) (Machay et al., 1984) with the 

following formula: 

corn productivity from tested fertilizers − control

corn productivity from standard fertilizer − control
× 100% 

The measurement data obtained from this 

study were analyzed by analysis of variance 

(ANOVA) using SAS (Statistical Analysis System) 

software. If the results of the variance analysis 

showed a significant difference, followed by the 

Duncan Multiple Range Test (DMRT) at the α = 

5% level. 

RESULTS AND DISCUSSION 

General Conditions of Trial  

The results of the analysis of variance 

showed that the micro inorganic fertilizer 

treatments levels (3.14% Zn and 2.54% Cu) tested 

gave a diverse effect on the variables of growth 

component and yield components of corn plants. 

The coefficient of variation obtained in the growth 

component ranged from 4.35% -5.50% for the 

variable plant height, 5.59% -10.93% for the 

variable of stem diameter, 2.79-5.59% for the 

variable of number of leaves, and 10.13% for the 

variable of stover weight. 

 

 

Table 2. Details of micro-inorganic fertilizer applications (3.14% Zn and 2.54% Cu) at 14, 24, 34, and 44 days 

after planting (DAP) 

Treatment 
Fertilizer micro  

(g per plot) 

Spray volume 

(L per plot) 

P0 (Control) 0 0 

P1 (NPK standard) 0 300 

P2 (NPK + 1 micro dose)  12 300 

P3 (¾ NPK + 1 micro dose) 12 225 
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The coefficient of variation obtained in the yield 

component ranged from 3.83% -13.30%, with the 

lowest coefficient of variation obtained in the cob 

diameter variable, while the highest coefficient of 

variation was obtained in the weight of the cob 

(Table 3).  

Plant condition in the field was responsive to 

each fertilizer treatment. In relation to the climatic 

conditions during the study, there were months 

with prolonged and heavy rainfall. Analysis of the 

content of micro inorganic fertilizers (3.14% Zn 

and 2.54% Cu) was carried out at the beginning of 

the study to see the nutrient content contained in 

this fertilizer. The results of the nutrient content 

analysis of micro inorganic fertilizer (3.14% Zn 

and 2.54% Cu) used can be seen in Table 4.  

Based on the results of the initial fertilizer 

quality test, the Zn and Cu contents in each 

fertilization treatment could be determined. The 

purpose of the initial test was to assess the 

effectiveness of fertilizers containing Zn and Cu 

compared to no fertilizer and the standard fertilizer 

treatment. 

Soil analysis was carried out before 

implementation of the experiment by taking soil 

samples from all treatment plots and then 

compositing them. The results of soil analysis are 

presented in Table 5. 

Effect of micro inorganic fertilizer dosage 

(3.14% Zn and 2.54% Cu) on Sweet Corn 

Growth Components 

The results of analysis of variance showed 

that the level of fertilizer treatment had a very 

significant effect on plant height from 4 WAP to 8 

WAP (Table 6).  

 

 

Table 3. Recapitulation of analysis variance of the effect of micro inorganic fertilizer doses (3.14% Zn and 

2.54% Cu) on growth and production components of sweet corn 

Variable Treatment P-value Coefficient of variance (%) 

Growth component:    

Plant height    

4 WAP ** 0.0002 5.50 

6 WAP ** <.0001 4.65 

8 WAP ** 0.0003 4.35 

Stem diameter    

4 WAP **  0.0003 10.93 

6 WAP ** <.0001 5.59 

8 WAP ** <.0001 6.32 

Number of leaves    

4 WAP ** <.0001 3.71 

6 WAP ** <.0001 2.79 

8 WAP **  0.0046 5.58 

Stover weight  ** <.0001 10.13 

Yield component:    

Cob length ** 0.0008 4.95 

Cob diameter ** 0.0001 3.83 

Weight of weighed cob  ** 0.0016 13.30 

Weight of cob without cob ** <.0001 10.53 

Production per plot ** <.0001 9.63 

Productivity ** <.0001 9.59 

Description: *Significant at α=5% level, ** Significant at α=1% level. 

 

 

Table 4. Analysis results of micro inorganic fertilizer content (3.14% Zn and 2.54% Cu) 

Testing parameters Unit Test results 

Zn % 3.14 

Cu % 2.54 

Water content % 1.90 

As % 0.01 

Hg % 0.03 

Pb ppm 5.20 

CD ppm 4.20 
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Table 5. Soil analysis results before the experiment 

Parameter Unit Value Category* 

pH H2O - 5.43 Sour 

C- organic % 2.20 Medium 

N-total % 0.25 Medium 

P- available (Bray I) ppm P2O5 20.40 Very high 

CEC cmol kg-1 18.20 Medium 

K-dd cmol K kg-1 0.26 Low 

P- Potential mg P2O5 100 g-1 103.00 Very high 

K- Potential mg K2O 100 g-1 28.30 Medium 

Cu-Total mg kg-1 41.70 Moderate 

Zn-Total mg kg-1 74.00 Moderate 

*Source: Balittanah (2023) 

 

 
Table 6. Plant height at different application rates of micro inorganic fertilizers (3.14% Zn and 2.54% Cu) 

Treatment 
Plant height (cm) 

4 WAP 6 WAP 8 WAP 

P0 (Control) 69.33c 110.02b 158.65b 

P1 (NPK standard) 88.35a 141.82a 190.63a 

P2 (NPK + 1 micro dose)   83.66ab 134.87a 186.05a 

P3 (¾ NPK + 1 micro dose) 82.40b 136.17a 186.70a 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 

 
 

The average plant height obtained from each 

treatment level at each observation time 

respectively ranged from 69.33-88.35 cm (4 

WAP); 110.02-141.82 cm (6 WAP); and 158.65-

190.63 cm (8 WAP).The level of micro inorganic 

fertilizer treatment (3.14% Zn–2.54% Cu) (code 

P2-P3) at plant height from 4 WAP to 8 WAP can 

give significantly higher plants than the control 

treatment. However, at the NPK fertilizer treatment 

level + 1 dose of micro (P2) did not result in 

significantly different plant height that is 

significantly different from the standard NPK 

comparison treatment (P1) at 4 WAP. Meanwhile, 

the fertilizer treatment of ¾ NPK + 1 micro dose 

(P3) has not been able to provide plant height that 

is significantly different from the standard NPK 

comparison treatment (P1) at 6 WAP and 8 WAP. 

Fertilizer treatment of ¾ NPK + 1 micro dose (P3) 

had a highly significant effect, producing taller 

plants than the control (P0) for plant height 4 WAP 

to 8 WAP. 

Fertilization treatment P2 and P3 compared 

to the control treatment gave a very significant 

effect on the diameter of the plant stem at 4 WAP 

to 8 WAP (Table 7). The average stem diameter 

obtained from each treatment level at each 

observation time resepectively ranged from 7.54 – 

12.22 mm (4 WAP); 13.94 – 18.12 mm (6 WAP); 

and 15.12 – 20.61 mm (8 WAP). The treatment of 

NPK fertilizer + 1 micro dose (P2) and ¾ NPK + 1 

micro dose (P3) were able to provide a significantly 

wider diameter than the control treatment (P0) on 

the stem diameter variable from 4 WAP, 6 WAP, 

and 8 WAP. The results of the analysis in Table 8 

show that the number of leaves at 4 WAP to 8 WAP 

was influenced very significantly by the 

fertilization treatment. 

 

 

Table 7. Stem diameter at different application rates of micro inorganic fertilizers (3.14% Zn and 2.54% Cu) 

Treatment 
Stem Diameter (mm) 

4 WAP 6 WAP 8 WAP 

P0 (Control)   7.54c 13.94c 15.12c 

P1 (NPK standard) 12.22a 19.10a 20.60a 

P2 (NPK + 1 micro dose)  10.52b  18.12ab  19.74ab 

P3 (¾ NPK + 1 micro dose) 10.71b 17.52b 19.04b 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 
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Table 8. Number of leaves at different application rates of micro inorganic fertilizers (3.14% Zn and 2.54%Cu) 

Treatment 
Number of leaves (blade) 

4 WAP 6 WAP 8 WAP 

P0 (Control) 5.97c 8.20c 9.98b 

P1 (NPK standard) 6.85a 9.97a 11.53a 

P2 (NPK + 1 micro dose)  6.83a 9.48b 11.52a 

P3 (¾ NPK + 1 micro dose) 6.52b  9.80ab 11.57a 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 

 

 

The average number of leaves obtained from 

each treatment level at each observation time 

respectively ranged from 5.97 – 6.85 (4 WAP); 

8.20 – 9.97 (6 WAP); and 9.98 – 11.57 (8 WAP). 

The treatment levels of NPK fertilizer + 1 micro 

dose (P2) and ¾ NPK + 1 micro dose (P3) were 

able to provide a significantly high number of 

leaves compared to the control treatment (P0) at all 

observation times. Only the P3 treatment gave a 

high number of leaves against the standard NPK 

treatment (P1) at 8 WAP. 

Effect of micro inorganic fertilizers Dosage on 

Sweet Corn Yield Components 

The results of the analysis of variance 

showed that the level of fertilizer treatment had a 

very significant effect on cob length and cob 

diameter (Table 9). The average cob length 

obtained in this experiment ranged from 16.64 to 

19.52 cm. Meanwhile, the average cob diameter in 

this experiment ranged from 41.22 to 48.51 mm. 

The fertilizer treatment of ¾ NPK + 1 micro dose 

(P3) had a very significant effect higher than the 

control (P0). 

Fertilization treatment gave a very 

significant effect on the variable of stover weight 

(Table 10). The average stover weight obtained in 

this experiment ranged from 0.17 to 0.27 kg. 

Weight of cob with husk and weight cob without 

husk were significantly affected by the fertilization 

treatment (Table 10). The average weight of the 

cob with and without husk obtained in this 

experiment ranged from 0.18 to 0.31 kg and 0.14 to 

0.24 kg, respectively. NPK fertilizer treatment + 1 

micro dose (P2) and ¾ NPK treatment + 1 micro 

dose (P3) were able to provide higher stover weight 

than the control treatment (P0). NPK fertilizer 

treatment + micro (P2 and P3) increases the weight 

of the cob more than the control teratment (P0). 

 

 

Table 9. Observations result of cob length and cob diameter at various levels of micro inorganic fertilizer 

treatment (3.14% Zn and 2.54% Cu) 

Treatment Cob length (cm) Cob diameter (mm) 

P0 (Control) 16.64b 41.22b 

P1 (NPK standard) 19.47a 47.94a 

P2 (NPK + 1 micro dose)  19.78a 48.02a 

P3 (¾ NPK + 1 micro dose) 19.52a 48.51a 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 

 

 

Table 10. Observations results of yield components and wet weight of stover at various levels of micro 

inorganic fertilizer treatment (3.14% Zn and 2.54% Cu) 

Treatment Stover Weight (kg) 
Weight of Weighted 

Husk (kg) 

Weight of Cob 

Without Husk (kg) 

P0 (Control) 0.17b 0.18b 0.14b 

P1 (NPK standard) 0.27a 0.29a 0.23a 

P2 (NPK + 1 micro dose)  0.28a 0.28a 0.23a 

P3 (¾ NPK + 1 micro dose) 0.27a 0.31a 0.24a 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 
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Fertilizer treatment of ¾ NPK + 1 micro 

dose (P3) increased the weight cob without husk 

which was higher than the control treatment (P0) 

and the NPK standard fertilizer comparator (P1). 

The results of the analysis of production per plot 

and productivity showed a very significant effect of 

the fertilizer treatment given (Table 11). The 

averages obtained for production per plot and 

productivity ranged from 8.13 – 16.46 kg and 5.16 

– 10.24 tons ha -1, respectively. NPK fertilizer + 1 

micro dose (P2) and ¾ NPK + 1 micro dose (P3) 

gave significantly higher results when compared to 

the control treatment (P0), but there was no 

significant difference with comparison treatment 

(P1), both in production per plot and productivity. 

Relative Agronomic Effectiveness (RAE) is 

a measure of the effectiveness of a fertilizer; 

fertilizer is declared effective if it has an RAE value 

of ≥ 95%. This value indicates that the fertilizer can 

increase the yield greater when compared with the 

increase in yield of fertilizer comparison to the 

control. The results of the RAE value of micro 

inorganic fertilizer were presented in Table 12. The 

results of the RAE calculation show that the 

fertilizer treatment is effective when given NPK 

fertilizer + 1 micro dose (P2) and ¾ NPK + 1 micro 

dose (P3). The highest effectiveness value was 

obtained in the ¾ NPK + 1 micro dose (P3), which 

was 118%. This means that the use of micro 

inorganic fertilizer at ¾ NPK + 1 micro dose (P3) 

can increase yields by 1.18 times higher than the 

increase in yield from comparator fertilizers to the 

control treatment (P0). 

The result showed that application of NPK 

fertilizer + 1 micro dose (P2) and ¾ NPK fertilizer 

+ 1 micro dose (P3) significantly affected the 

vegetative growth and yield components of corn 

which were statistically higher than the control 

treatment (P0). The fertilizer application treatment 

of  ¾ NPK + 1 micro dose (P3) (12 kg ha -1 micro 

fertilizer (3.14%Zn – 2.54%Cu) + 225 kg ha-1 Urea 

+ 150 kg ha-1 SP-36 + 150 kg ha-1 KCl) generally 

produce cob length, cob diameter, stover weight, 

cob weight, cob weight without husk, production 

per plot and productivity were statistically higher 

than the control tretament (P0) and the NPK 

standard comparison treatment (P1). NPK+Mg 

compound fertilizer provides plant height, number 

of leaves, stem diameter, cob weight, production 

and productivity (Nindita et al., 2024). 

Nitrogen, potassium, and phosphorus in 

compound fertilizers, besides being elements 

needed by plants, have different roles for plants. 

The application of nitrogen, potassium, and 

phosphorus to plants is required in large quantities, 

but amount available in the soil cannot meet the 

needs of these plant, so other sources outside the 

soil system are needed. Nitrogen is one of the 

constituent components of organic compounds 

such as amino acids, proteins, and nucleic acid 

(Daroga et al., 2017; Fathi, 2022). N fertilizer plays 

an important role in increasing corn production. N 

is the main nutrient that makes up chlorophyll, 

which plays an important role in the photosynthesis 

process in plants. Plants that are deficient in N 

nutrients will have yellowing leaves, resulting in 

the photosynthesis process not being maximized. 

In addition, N nutrients also play a role in the 

constituents of amino acids, proteins and cell 

nucleus components.

 

 

Table 11. Production per plot and productivity at different treatment micro inorganic fertilizer (3.14% Zn and 

2.54% Cu) 

Treatment Production per Plot (kg) Productivity (ton ha-1) 

P0 (Control) 8.13c  5.16b 

P1 (NPK standard) 14.92ab  9.48a 

P2 (NPK + 1 micro dose)  14.65b  9.30a 

P3 (¾ NPK + 1 micro dose) 16.46a 10.24a 

Note: numbers followed by different letters in the same column indicate significant differences based on the results of DMRT α 5% 

test. 

 

 

Table 12. Relative Agronomic Effectiveness (RAE) valued at different application rates of micro inorganic 

fertilizer (3.14% Zn and 2.54% Cu) 

Treatment RAE (%) 

P0 (Control) - 

P1 (Standard NPK) - 

P2 (Standard NPK + 1 micro dose) 96 

P3 (¾ Standard NPK + 1 micro dose) 118 
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Excessive application of N fertilizer to corn 

plants can increase damage from pests and 

diseases, especially in the rainy season, prolong 

life, and plants are more prone to collapse duet o 

stems from leaves that are excessive from normal 

size, while the roots are unable to withstand. 

Excessive fertilizer use, in addition to increasing 

production costs, will also damage the environment 

due to the emission of N2O gas in the process of 

ammonification, nitrification and dinitrification 

(Wahid, 2003). Nitrogen deficiency can inhibit 

growth and leaves can be light green in color. 

Conversely, with excess nitrogen, plants appear 

overly fertile, leaf size becomes larger, and the 

stems become succulent (Novizan, 2002). While 

deficiency in phosphorus, plants show symptoms 

of slow and growth, inhibited root development, 

and inhibited fruit ripening. The role of potassium 

(K) in plants is closely related to biophysics and 

biochemistry processes (Beringer, 1980). K has an 

important role in regulating osmosis and and turgor 

pressure, which will then affect cell growth and 

development as well as the opening and closing of 

stomata. Potassium deficiency can result in the rate 

of retranslocation from the nutrient absorption site. 

Zinc (Zn) an essential nutrient that is 

required in small (micro) amounts. Zn is required 

as a regulator of N and carbohydrate metabolism, a 

constituent of several enzymes, cell proliferation, 

photosynthesis, pollen formation and seed 

production, phytohormones synthesis, flowering 

gene expression, and pathogen response (Alloway, 

2008; Hafeez et al., 2013; Maqbool and Beshir, 

2019). Visual symptoms of Zn deficiency include 

short internodes, narrowing of leaf area, and 

inhibition of auxin metabolism (Kirkby and 

Römheld, 2004).  Zn fertilization in previous 

studies was proven to be able to increase the growth 

and production of corn plants (Suganya et al., 2020; 

Capo et al., 2024). Cu is essential nutrient required 

by plants in small (micro). Cu is needed as an 

enzyme cofactor in the process of photosynthesis, 

respiration, protein and carbohydrate metabolism, 

lignification, and pollen formation (Alloway, 2008; 

Printz et al., 2016; Sayyad et al., 2010; Yruela, 

2009). Cu deficiency leads to decreased growth, 

infertility, seed filling, and translocation to other 

elements in the plant (Brown, 1981; Ishka and 

Vatamaniuk, 2020; Chen et al., 2022). Cu 

fertilization as an effort to restore micronutrients is 

rarely done so it is feared that it will have a negative 

impact on plant growth and development in the 

long run. 

Increases in growth and yield components 

were also observed in this experiment along with 

the doses of test fertilizers applied. Optimum 

growth occured when ¾ NPK fertilizer + 1 dose of 

micro fertilizer (P3) (12 kg ha-1 micro fertilizer 

(3.14% Zn – 2.54% Cu) + 225 kg ha-1 Urea + 150 

kg ha-1 SP-36 + 150 kg ha-1 KCl). This treatment 

can provide significantly higher growth 

components and yield components to the control 

treatment (P0) and comparable to the standard 

NPK treatment (P1) in several results observation. 

The results of the RAE analysis in this test showed 

that the application of NPK fertilizer + 1 micro 

dose (P2) and ¾ NPK fertilizer + 1 micro dose (P3) 

were effectively used in sweet corn (Zea mays), 

with the highest RAE value of 118% obtained in 

the ¾ NPK fertilizer + 1 micro dose (P3). RAE 

values equal to or higher than 95% indicate that the 

tested fertilizer were able to provide an increase in 

yield against the same control, or even higher than 

the increase in yield obtained from the use of 

standard NPK fertilizer. These results also indicate 

that NPK fertilizers with the addition of the right 

amount of Zn and Cu can be used in sweet corn 

cultivation by taking into account the fertilizer 

needs of the crop and the correct content of N, 

P2O5, and K2O. 

CONCLUSIONS 

The results of this test indicate that the 

application level of micro inorganic fertilizer 

(3.14% Zn – 2.54% Cu) at the application level of 

NPK fertilizer + 1 micro dose (P2) and ¾ NPK 

fertilizer + 1 micro dose (P3) can generally provide 

plant height, stem diameter, number of leaves, cob 

length, cob diameter, stover weight, weight of 

weighted husk, weight of cob without husk, 

production per plot, and productivity which were 

statistically higher than the control treatment (P0). 

The highest RAE reached 118% or 1.18 times the 

increase in yield from the comparison treatment, 

which was obtained in the ¾ NPK fertilizer + 1 

micro dose (P3). Based on results, the ¾ NPK 

fertilizer + 1 micro dose (P3) fertilizer treatment is 

more recommended for sweet corn application 

because the results are also significantly different 

from the standard NPK fertilizer. Reducing 

fertilizer application can save the cost of fertilizer 

use, overcome the scarcity of fertilizer availability 

and fertilizer application will be more effective. 

ACKNOWLEDGEMENTS 

Thanks to PT. Ditya Chemindo for 

supporting field facilities during this research, and 

to the Collaboration Office of the Faculty of 

Agriculture, IPB University, for their assistance.

 



Bul. Agrohorti, 13(2): 166-175 (2025) 

174                Erik Mulyana, Astryani Rosyad, Hafith Furqoni, Adrian Khairullah, Sofian Annas, Suwarto 

REFERENCES 

Akhtar, M., S. Yousaf, N. Sarwar, S. Hussain. 

2019. Zinc biofortification of cereals-role of 

phosphorus and other impediments in 

alkaline calcareous soils. Environ. 

Geochem. Health. 41(5):2365-2379. DOI: 

https://doi.org/10.1007/s10653-019-00279-

6. 

Alloway, B.J. (2008). Zinc in soils and crop 

nutrition. International Zinc Association. 

Brussels: Belgium. 

[Balittanah] Soil Research Institute. 2023. 

Technical Instructions for Chemical 

Analysis of Soil, Plants, Water, and 

Fertilizers Edition 3. Bogor: Balittanah.  

Beringer, H. 1980. The role of potassium in crop 

production. Proceedings of International 

Seminar: The Role of Potassium in Crop 

Production; 1979 November 12-13; Pretoria, 

Republic of South Africa. pp. 25-32. 

Brown, D.R., D.X. West. 1981. An ESR study of 

addition species formed between bis (2-

thiopyridine N-oxide) Cu (II) and 

heterocyclic and aliphatic amines. J. Inorg. 

Nucl. Chem. 43(5):1017-1021. DOI: 

https://doi.org/10.1016/0022-

1902(81)80167-4. 

Capo, L., M. Battisti, M. Blandino. 2024. The role 

of zinc fertilization and its interaction with 

nitrogen and phosphorus starter fertilization 

on early maize development and grain 

yield. Field Crops Res. 307: 109245. DOI: 

ttps://doi.org/10.1016/j.fcr.2023.109245. 

Chen, G., J. Li, H. Han, R. Du, X. Wang. 2022. 

Physiological and molecular mechanisms of 

plant responses to copper stress. Int. J. Mol. 

Sci. 23(21):12950. DOI: 

https://doi.org/10.3390/ijms232112950. 

Daroga, S.P., G.S. Vala, C.R. Hakla, M. 

Choudhary, S. Shoudary. 2017. Influence of 

nitrogen and phosphorus levels on yield and 

economics of high-quality protein maize 

(Zea mays L.) to under south Saurashtra 

agroclimatic zone of Gujarat. Int. J. Chem. 

Stud. 5(4):510512. 

Fathi, A. 2022. Role of nitrogen (N) in plant 

growth, photosynthesis pigments, and N use 

efficiency: A review. Agrisost. 28:18. 

Fageria, N.K., V.C. Baligar, R.B. Clark. 2002. 

Micronutrients in crop production. Adv. 

Agron. 77:185-268. DOI: 

https://doi.org/10.1016/S0065-

2113(02)77015-6. 

Hafeez, B.M.K.Y., Y.M. Khanif, M. Saleem. 2013. 

Role of zinc in plant nutrition-a review. J. 

Exp. Agric. Int. 3(2):374-391. DOI: 

https://doi.org/10.9734/AJEA/2013/2746. 

Haque, I., E.A. Aduayi, S. Sibanda. 1993. Copper 

in soils, plants, and ruminant animal 

nutrition with special reference to sub‐

Saharan Africa. J. Plant Nutr. 16(11):2149-

2212. DOI: 

https://doi.org/10.1080/0190416930936468

0. 

Kirkby, E.A., V. Römheld. 2004. Micronutrients in 

Plant Physiology: Functions, Uptake and 

Mobility. International Fertiliser Society.  

Mackay, A.D., J.K. Syers, P.E.H. Gregg. 

1984. Ability of chemical extraction 

procedures to assess the agronomic 

effectiveness of phosphate rock 

materials. N. Z. J. Agric. Res. 27(2):219-

230. DOI: 

https://doi.org/10.1080/00288233.1984.104

30424.  

Maqbool, M.A., A. Beshir. 2019. Zinc 

biofortification of maize (Zea mays L.): 

Status and challenges. Plant 

Breed. 138(1):1-28. DOI: 

https://doi.org/10.1111/pbr.12658. 

Montalvo, D., F. Degryse, R.C. Da Silva, R. Baird, 

M.J. McLaughlin. 2016. Agronomic 

effectiveness of zinc sources as 

micronutrient fertilizer. Adv. Agron. 139: 

215-267. DOI: 

https://doi.org/10.1016/bs.agron.2016.05.00

4.  

Nindita, A., L.H. Ikhsan, Suwarto. 2024. Growth 

and production plant sweet corn (Zea mays 

var. Saccharata Sturt) on various dose 

fertilizer compound NPK+Mg (8-9-39+3). 

Bul. Agrohorti. 12(2):236-245 DOI: 

https://doi.org/10.29244/agrob.v12i2.56677 

Novizan. 2002. Petunjuk Pemupukan yang Efektif. 

Jakarta (ID): Agromedia Pustaka. 

Printz, B., S. Lutts, J.F. Hausman, K. Sergeant. 

2016. Copper trafficking in plants and its 

implication on cell wall dynamics. Front. 

Plant Sci. 7(601):1-16. DOI: 

https://doi.org/10.3389/fpls.2016.00601.  

Ishka, R.M., O.K. Vatamaniuk. 2020. Copper 

deficiency alters shoot architecture and 

reduces fertility of both gynoecium and 

androecium in Arabidopsis thaliana. Plant 

Direct. 4(11):e00288. DOI: 

https://doi.org/10.1002/pld3.288. 

Sayyad, G., M. Afyuni, S.F. Mousavi, K.C. 

Abbaspour, B.K. Richards, R. Schulin. 

2010. Transport of Cd, Cu, Pb and Zn in a 

calcareous soil under wheat and safflower 

cultivation—a column 

study. Geoderma, 154(3-4):311-320.  

https://doi.org/10.1007/s10653-019-00279-6
https://doi.org/10.1007/s10653-019-00279-6
https://doi.org/10.1016/0022-1902(81)80167-4
https://doi.org/10.1016/0022-1902(81)80167-4
https://doi.org/10.1016/j.fcr.2023.109245
https://doi.org/10.3390/ijms232112950
https://doi.org/10.1016/S0065-2113(02)77015-6
https://doi.org/10.1016/S0065-2113(02)77015-6
https://doi.org/10.9734/AJEA/2013/2746
https://doi.org/10.1080/01904169309364680
https://doi.org/10.1080/01904169309364680
https://doi.org/10.1080/00288233.1984.10430424
https://doi.org/10.1080/00288233.1984.10430424
https://doi.org/10.1111/pbr.12658
https://doi.org/10.1016/bs.agron.2016.05.004
https://doi.org/10.1016/bs.agron.2016.05.004
https://doi.org/10.29244/agrob.v12i2.56677
https://doi.org/10.3389/fpls.2016.00601
https://doi.org/10.1002/pld3.288


Bul. Agrohorti, 13(2): 166-175 (2025) 

Growth and Production of Sweet Corn (Zea mays …   175 

Shedley, E., B. Dell, T. Grove. 2008. Diagnosis of 

nitrogen deficiency and toxicity of 

Eucalyptus globulus seedling by foliar 

analysis. Plant and Soil. 177:183189. DOI: 

https://doi.org/10.1007/BF00010124. 

Siwanto, T., Sugiyanta, M. Melati. 2015. The role 

of organic fertilizer in increasing the 

efficiency of inorganic fertilizer in lowland 

rice (Oryza sativa) L.). J. Agron. Indones. 

43(1):8-14. DOI: 

https://doi.org/10.24831/jai.v43i1.9582. 

Suganya, A., A. Saravanan, N. Manivannan. 2020. 

Role of zinc nutrition for increasing zinc 

availability, uptake, yield, and quality of 

maize (Zea mays L.) grains: An 

overview. Commun. Soil Sci. Plant Anal. 51 

(15):2001-2021. DOI: 

https://doi.org/10.1080/00103624.2020.182

0030.  

Wahid, A.S. 2003. Improvement Efficiency 

Nitrogen Fertilizer on Paddy Fields Using 

Leaf Color Chart Method. Journal Hole 

Agric. 4(22):156–161. 

Yruela, I. (2009). Copper in plants: acquisition, 

transport and interactions. Funct. Plant 

Bio. 36(5):409-430. DOI: 

https://doi.org/10.1071/FP08288. 

 

https://doi.org/10.1007/BF00010124
https://doi.org/10.24831/jai.v43i1.9582
https://doi.org/10.1080/00103624.2020.1820030.
https://doi.org/10.1080/00103624.2020.1820030.
https://doi.org/10.1071/FP08288

