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ABSTRACT  

The study objective was to evaluate the corn nutrition through macronutrients levels in leaves of corn 

intercropped with forage species. The trial was conducted in second crop season in 2020, in Rio Verde city, 

GO, Brazil. The treatments were: corn (single), corn intercropped with Urochloa ruziziensis (Syn. Brachiaria 

ruziziensis), corn intercropped with Megathyrsus maximum (Syn. Panicum maximum) cv. BRS Tamani, corn 

intercropped with M. maximum cv. BRS Quênia and corn intercropped with M. maximum cv. BRS Zuri. The 

experimental design was in randomized blocks with four repetitions. For analysis of macronutrients content, 

it was collected five leaves of corn in flowering stage. The data was submitted to analysis of variance and 

compared by Tukey test at 5% of probability using SISVAR software. There was no difference in N, P, K, Ca, 

Mg and S content in corn leaves between intercropping systems. It indicates no interspecific competition for 

nutrients between corn and forage species intercropped. The forage species intercropping did not affect the 

macronutrients absorption of corn. 
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INTRODUCTION  

Under Brazilian tropical conditions, the corn intercropping with perennial Urochloa grasses is an 

option to cash crop production coupled with a cover crop establishment (PARIZ et al., 2016; 

ALMEIDA et al., 2017). The introduction of forage species in production systems may proportionate 

high biomass production, nutrient recycling efficiency, and improving of soil physical conditions due 

the aggressive root system, which can reach up to two meters deep (CRUSCIOL et al., 2012). 

Nitrogen (N) is one of the main nutrients related to corn yield, as it is part of proteins and affects 

directly the photosynthetic process (ANDRADE et al., 2003). According to ARNON (1975), corn 

demand for N increase according to growth, reaching the maximum at the flowering stage and 

begining of grain formation. Potassium (K) is the second most demanded nutrient by corn, and had 

several peaks of absorption during crop cycle, reach up mean absorption higher than N at initial 

phases of corn (BORGES, 2006). Phosphorus (P) absorption occurs during all corn growth cycle, 

with the peak at reproductive phase, close to 80 days after sowing (ANDRADE et al., 1975; BÜLL, 

1993). Calcium (Ca), Magnessium (Mg) and Sulfur (S) are extracted in small amounts by corn plants. 

There is a high demand for Ca at flowering and physiological maturity and for Mg at the end of corn 

cycle (VON PINHO et al., 2009). 

Some authors (PORTES et al., 2000; JAKELAITIS et al., 2005) stated that viability of corn-

palisadegrass intercropping is related to different initial growth rate and by different nutritional 
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demand peaks. It becomes possible to meet the demands of two species without exceed the maximum 

nutrient rate that environment could supply. Therefore, the present study aimed to evaluate the 

macronutrients levels in leaves of corn intercropped with grass species. 

 

MATERIAL AND METHODS  

The trial was conducted during the agricultural year of 2020 in Rio Verde city, Goiás State (17º 47’ 

53” latitude and 50º 55’ 41” longitude, 715 m of height), in experimental field of GAPES (Grupo 

Associado de Pesquisa do Sudoeste Goiano). The experimental field was cultivated with soybean and 

corn was sown in second crop. Corn was cultivated in monoculture and intercropped with 

(treatments): Urochloa ruziziensis (Syn. Brachiaria ruziziensis), Megathyrsus maximum (Syn. 

Panicum maximum) cv. BRS Tamani, M. maximum cv. BRS Quênia and M. maximum cv. BRS Zuri. 

The experimental design was in randomized blocks with four repetitions and each experimental unit 

had 60 m2. Corn (Pionner hybrid 3898) was sown with seed drill at 0.5 m spaced rows at 60,000 seeds 

per hectare. Sowing was realized in February 25th of 2020 with the forage species spread superficially 

at seeding rate of four quilograms of pure viable seeds per hectare. It was realized cover fertilization 

with nitrogen (N) at 28 days after the crop seeding at rate of 90 kg ha-1 of N using cover urea 

(SuperN®) as N source. 

In order to evaluate the nutritional analysis of the corn, it was collected five leaves of corn at flowering 

stages at central points of the plot. The collected leaves were the leave immediately below and 

opposite to the corn ear. After sampling, the midrib, tip and ends were removed, using the central part 

of the leaf to further analyses. The samples were place ta forced air oven (55 °C) during 72 hours. 

Then, macronutrients composition (N, P, K, Ca, Mg and S) were measured (MALAVOLTA et al., 

1997). 

The data obtained were submitted to analysis of variance (ANOVA) and means were compared by 

Tukey test at 5% of probability, using the software SISVAR (FERREIRA, 2008). 

 

RESULTS AND DISCUSSIONS  

There was no difference in mineral composition (N, P, K, Ca, Mg and S) between the treatments. The 

intercropping systems did not affect the macronutrient absorption (Table 1). 

Management mistakes of the corn-grasses intercropping can led to interspecific competition between 

the plants. Situations that promote higher light availability to the grass favors the forage growth, 

which led to higher nutrient absorption by the grass specie and may decrease the corn yield. Corn 

intercropped with U. ruziziensis can affect the nutritional status of the corn, and, consequently, corn 

yield (JAKELAITIS et al., 2005). According to Silva et al. (2007), the intensity of the competition 

varies according to soil and climatic conditions, cultivars and management. In the conditions of this 

study, corn grow without limitations and was able to dusk the grass, preventing any competition by 

nutrients, similar to observed by Borghi & Crusciol (2007). 

There was no competition by nitrogen, even though both species have a high N demand when 

cultivated in monoculture. Almeida et al. (2018) observed that palisadegrass shaded by corn 

intercropping, in well managed intercropped system, absorbed up to 1.4% of N-fertilizer applied on 

the system, without impairing the amount of N absorbed by corn. 
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Table 1. Corn leaf chemical composition N (nitrogen), P (phosphorus), K (potassium), Ca (calcium), 

Mg (magnessium) e S (sulfur) at flowering stages in different intercropping systems. 

Treatment  N  P  K  Ca  Mg  S  

   g kg-1  

Corn1  31.11 a  2.96 a  38.69 a  2.75 a  0.86 a  1.60 a  

Corn + U. ruziziensis2  30.27 a  2.73 a  36.26 a  3.39 a  1.15 a  1.59 a  

Corn + M. cv. BRS Tamani3  26.04 a  2.76 a  39.81 a  3.02 a  1.00 a  1.66 a  

Corn + M. cv. BRS Quênia4  27.33 a  2.47 a  32.58 a  2.54 a  0.92 a  1.78 a  

Corn + M. cv. BRS Zuri5  33.42 a  2.46 a  32.02 a  2.37 a  0.84 a  1.64 a  

MSD*  8.98  1.19  17.72  1.63  0.40  0.26  

CV**  13.44  19.81  21.91  25.68  18.71  6.85  

a: there was no difference between means in the same column by Tukey test at 5% of probability. *MSD: 

minimal significant difference. **CV: coefficient of variation.                  
1Corn in monoculture; 2Corn + U. ruziziensis – Corn intercropped with U. ruziziensis; 3Corn + M. cv. BRS 

Tamani - Corn intercropped with M. maximum cv. BRS Tamani; 4Corn + M. cv. BRS Quênia - Corn 

intercropped with M. maximum cv. BRS Quênia; 5Corn + M. cv. BRS Zuri - Corn intercropped with M. 

maximum cv. BRS Zuri. 

 

CONCLUSIONS  

The grass species intercropped with corn did not impair the macronutrients absorption by corn, 

demonstrating there was no competition between intercropped crops. The forage species evaluated in 

this study are able to grow in intercropping system without negatively impact the corn crop. 
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