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Abstract 

Maize (Zea mays L.), which is the third most important cereal crop of world, is 

an important dual purpose crop used in human diet and animal feed. Nowadays, in 

agriculture, mineral fertilizer is often used amendments as zeolite in purpose of a 

sustainable agriculture for obtaining high yields. The paper presents results obtained in 

the year 2014 experimental the hybrid Turda Star the production and protein content 

from maize grain. The highest maize grain production and protein was obtained in 

climatic condition in the 2014 experimental year were obtained for the treatments with 

200 kg/ha urea V2. 
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INTRODUCTION 

Maize Zea mays L. is the 

most important crop species in 

terms of global production and 

comes a close second after wheat in 

terms of globally cultivated area 

(FAOSTAT, 2009). By 2020, global 

demand for maize as a food supply 

is projected to exceed that for wheat 

or rice, making it the world’s most 

important crop (PINGALI, 2001). 

Maize with a remarkable 

productive potential among the 

cereals, is the third important grain 

crop after wheat and rice and 

accounts for 4.8% of the total 

cropped area and 3.5% of the value 

of the agricultural output 

(GHASSEMI-GOLEZANI et al., 

2011). 

Maize is one of the most 

important grain crops in Romania, 

with over 2 million hectares in 

production. This crop is an integral 

part of Romanian agriculture and 

has a potential to compete with its 

multi-products (Voichita HAS, 

2010). 

Organic amendments have 

the ability to enhance soil fertility 

and crop productivity, soil water 

retention, and carbon sequestration 

(Chng et al., 2014). 

The use of minerals for 

agricultural purposes is becoming 
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widespread (VAN STRAATEN, 

2006). Zeolites are, therefore, used 

as a promoter for better plant 

growth by improving the value of 

fertilizers; retaining valuable 

nitrogen and consequently enhances 

the crop yield. These minerals have 

three main properties, which are of 

great interest for agricultural 

purposes: high cation exchange 

capacity, high water holding 

capacity in the free channels, and 

high adsorption capacity 

(MUMPTON, 1999). 

Meteorological conditions, 

such as temperature evolution and 

precipitation are the main factors 

which influence the crop yield 

variability from year to year 

(COCIU, 2012). 

This research aim is to 

assess the effect of single and 

combined treatments with different 

doses of fertilizers chemical and 

zeolite on the (i) maize production 

and (ii) maize protein content in 

climate conditions of the 2014 

experimental years. 
 

MATERIAL AND METHOD 

 

The experiments were 

conducted in the Transylvanian 

Plain of the Agricultural Research 

and Development Station Turda, 

Romania (46°35’N; 23°47’E) on 

faeoziom argic soil. To characterize 

the climate of the area we used 

records from the Meteorological 

Station Turda in the 2014 

experimental year, compared with 

multi-annual average values listed 

in figure 1

. 

 

Fig. 1. Monthly average temperature (°C) and rainfall (mm) recorded at the 

Meteorological Station Turda in the 2014 year compared to the multi-annual average 

 

Biological material hybrid 

Turda Star, trilinear hybrid, semi 

early, FAO 370 group, resistance to 

low temperatures in the first part of 

the growing season, it is 

recommended to grow in that area 

and -II was favorability in 

Transylvania, Moldova and western 

country.  

Field was divided into 32 

plots (treatment) by the rectangle 

method in four repetitions with 

eight treatment: V1–control 

(untreated); V2–urea 200 kg/ha; V3–
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zeolite 200 kg/ha; V4–100 kg/ha 

urea+100 kg/ha zeolite; V5–140 

kg/ha urea+60 kg/ha zeolite; V6–

100 kg/ha NP20:20+100 kg/ha 

zeolite; V7–175 kg/ha NP20:20+25 

kg/ha zeolite; V8–175 kg/ha 

zeolite+25 kg/ha NP20:20.  

The chemical composition 

of the zeolite (clinoptilolite) used in 

our experience is: SiO2 65-71.30%; 

Al2O311.50–13.10%; CaO 2.70-

5.20%; Fe2O3 0.70-1.90%; TiO2 

0.10-0.30%; K2O 2.20-3.40%; Na2O 

0.20-1.30%.  

The crop yields were 

reported at the standard moisture of 

15.5%. Maize protein content from 

maize seeds expressed in percent 

was determined with AGRI Bruins 

Instruments CHECK analyzer. 

Statistical analysis of experimental 

data was done with LSD post-hoc 

test, in StatSoft statistical software 

(StatSoft, 2012).

 
RESULTS AND DISCUSSIONS 

 

The results obtained for 

grain maize in 2014 are presented in 

table 1. In 2014 year, grain maize 

yields it was observed an increase in 

production with 1t/ha after the 

application of 200 kg/ha urea in V2 

as well after 100 kg/ha urea+100 

kg/ha zeolite V4 input in compared 

with unfertilized treatment V1 

control and 2 t/ha it was observed 

an increase in production with after 

the application of 200 kg/ha zeolite 

V3. The highest average yield 

production was obtained in the V2 

treatment with 200 kg/ha urea; and 

the lowest yield was obtained in V3 

treatment with 200 kg/ha zeolite 

(table 1).

 
Table 1 

Comparative data analysis at grain maize production (t/ha) under the 

application effect of the differentiated treatments in 2014 year 

Variant 
 

1 2 3 4 5 6 7 8 

 
Average (t/ha) 7.65 8.81 6.82 8.62 8.06 8.23 7.96 8.05 

1 7.65  0.018° 0.086 0.046° 0.374 0.218 0.507 0.389 

2 8.81   p<0.001*** 0.676 0.118 0.218 0.076 0.112 

3 6.82    p<0.001°°° 0.013°° 0.005°° 0.021° 0.013°° 

4 8.62     0.242 0.409 0.165 0.231 

5 8.06      0.723 0.818 0.977 

6 8.23       0.560 0.702 

7 7.96        0.840 

8 8.05         

p<0.05*°   p<0.01**°°   p<0.001***°°° 

V1 – control (untreated); V2–urea 200 kg/ha; V3–zeolite 200 kg/ha; V4–100 kg/ha urea+100 kg/ha zeolite; V5–140 kg/ha 

urea+60 kg/ha zeolite; V6–100 kg/ha NP20:20+100 kg/ha zeolite; V7–175 kg/ha NP20:20+25 kg/ha zeolite; V8–175 kg/ha 
zeolite+25 kg/ha NP20:20 
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The significant values 

(p<0.001) were observed between 

the V2-V3 and V3-V4 treatments. 

The significant values (p<0.01) 

were observed between the V3-V5; 

V3-V6 and V3-V8 treatments. The 

significant values (p<0.05) were 

observed between the V1-V2; V1-V4 

and V3-V7 treatments. Protein 

content in grain maize is 

represented in Table 2. These values 

ranged between minimum of 9.55% 

V3 treatment with 200 kg/ha zeolite 

and maximum of 10.20% V2 

treatment with 200 kg/ha urea.  

The treatments with zeolite 

alone, showed the lowest protein 

values because no inputs of 

nitrogen, phosphorus and 

potassium.

  
Table 2 

Comparative data analysis protein content (%) from maize grain under the 

application effect of the differentiated treatments in 2014 year 

 
Variant 

 
1 2 3 4 5 6 7 8 

 
Average (%) 

9.80 10.20 9.55 10.00 10.05 9.73 9.90 9.88 

1 
9.80 

 0.002°° 0.040 0.095 0.040 0.521 0.393 0.521 

2 
10.20 

  p<0.001*** 0.095 0.205 p<0.000*** 0.015* 0.009** 

3 
9.55 

   p<0.001°°° p<0.001°°° 0.141 0.006°° 0.009** 

4 
10.00 

    0.668 0.025 0.393 0.288 

5 
10.05 

     0.009** 0.205 0.141 

6 
9.73 

      0.141 0.205 

7 
9.90 

       0.830 

8 
9.88 

        

p<0.05*°   p<0.01**°°   p<0.001***°°° 

V1 – control (untreated); V2–urea 200 kg/ha; V3–zeolite 200 kg/ha; V4–100 kg/ha urea+100 kg/ha zeolite; V5–140 kg/ha 

urea+60 kg/ha zeolite; V6–100 kg/ha NP20:20+100 kg/ha zeolite; V7–175 kg/ha NP20:20+25 kg/ha zeolite; V8–175 kg/ha 

zeolite+25 kg/ha NP20:20 

 

Applying a treatment based 

entirely on zeolite did not influence 

the increase protein content, 

according to climatic spectrum in 

the field.  

Introducing the treatment 

recipes V5–140 kg/ha urea+60 kg/ha 

zeolite protein percentage increases 

up to 10.05%. 

Protein content of maize 

grains substances is influenced by 

genetic factors and external 

conditions.  

The conditions of climate, 

soil, nutrition creates much larger 

differences in terms of protein 

content of the maize grains, rather 

than a genetic factors. 
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Maize harvest quality 

parameters are influenced by 

climatic conditions of a certain 

region. Environmental factors have 

a greater influence on grain protein 

content of hybrids rich in protein, 

than on the protein content of the 

grain hybrids normal (POLLMER et 

al., 1978). 

 

CONCLUSIONS 

 

The highest value of 

production and protein content of 

maize grains in climatic conditions 

of the year 2014 or after treatment 

registered 200 kg/ha urea. 

Therefore, the zeolite works in the 

soil as a sort of slow-releasing 

nitrogen fertilizer, cultivated plants 

are thus provided a sufficient 

amount of nitrogen throughout the 

vegetation period.

. 
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