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Abstract  
 
A trifactorial trail hybrid maize x level fertilization x biostimulants treatment (Instinct and Utrisha) was placed on the 
chernozem from Caracal in the spring of 2023. The doses of urea administered at sowing were 50, 100, 150 kg/ha, and 
the graduations of the biostimulator treatment factor consisted of untreated, Instinct 1 L/ha + Utrisha 250 g/ha, Instinct 
1.7 L/ha + Utrisha 333 g/ha and Instinct 2.5 L/ha + Utrisha 400 g/ha. The greatest plats height was recorded in the 
first two weeks in the variant treated with Instinct 2.5 L/ha + Utrisha 400 g/ha, regardless of the maize hybrid and the 
dose of urea used - 182%. In the next measurement interval, the height decreased, but the highest value was also recor-
ded in the previous variant and with the recommended dose - 47%. At the last measurement, the height was greatly 
diminished (under 20%) and the variants treated with Instinct and Utrisha, regardless of the dose, did not emphasized 
significant differences. Urea fertilization did not affect the plants height at any of the measurement moments. 
 
Key words: hybrid, corn, waist dynamics, biostimulator, chernozem. 
 
INTRODUCTION 
 
Specialists estimate that the human population 
will reach 9.8 billion by 2050, which will 
consequently require at least a doubling of 
current agricultural production (Porfirio et al., 
2018). Combining conventional plant breeding 
techniques with molecular bioengineering is 
one of the most modern methods to ensure 
global food security (De Souza, 2022ª; 2022b). 
Following improvement programs, new grains 
varieties and hybrids with performance 
characteristics were created and selected 
(Paunescu et al., 2016; 2021; 2023). 
The increase in demand for food, including 
plant origin, stimulates activities aimed at 
improving the productivity and quality 
characteristics of the crops obtained. Maize 
(Zea mays L.) is one such plant, which, along 
with wheat and rice, is one of the three most 
important crops in the world due to its many 
uses in food, feed, raw materials industrial and 
bioenergy (Maitra and Singh, 2021; Ranum et 

al., 2014; Shah et al., 2016). It can be 
appreciated that maize is the most versatile 
cereal crop in terms of its adaptability, types 
and uses. 
The main producers of corn are the United 
States, Brazil and China, where corn 
production in the US is almost six times higher 
than in the European Union (Krzyzanowski, 
2016). 
Modern agriculture tends to minimize the use 
of mineral fertilizers and chemical plant 
protection products, which are replaced by 
preparations of natural origin (Kapela et al., 
2020). This group of preparations includes 
biostimulants that have, one of the main tasks, 
alleviation of stress (Yakhin et al., 2017; 
Kapela et al., 2020). 
Plant biostimulants are substances that can 
improve the productivity and quality of crops, 
they can increase soil nutrient availability, 
improve plant nutrient use efficiency, and 
promote soil organic matter decomposition and 
humification. Recently, biostimulants have 

Scientific Papers. Series A. Agronomy, Vol. LXVII, No. 1, 2024
ISSN 2285-5785; ISSN CD-ROM 2285-5793; ISSN Online 2285-5807; ISSN-L 2285-5785



646

 
become widely used in traditional crop 
production because they can improve plant 
productivity and quality and meet the economic 
and sustainability requirements of production 
(Caradonia et al., 2019). Biostimulants have 
attracted the attention of maize growers due to 
their effectiveness in promoting morphological, 
physiological and biochemical processes in 
crops (Del Buono et al., 2021). In addition, the 
use of biostimulants can also significantly 
reduce the cost of fertilizers, which reduces the 
environmental impact of agricultural 
technologies (Puglia et al., 2021). It is likely 
that the use of urease inhibitors and biological 
preparations will allow more efficient use of 
nitrogen fertilizers to achieve optimal maize 
grain yields. The implementation of optimal 
fertilization technologies must include the right 
source of nutrients, the right dose, the right 
time and place of release (Rosculete et al., 
2023). Such an approach can increase crop 
nitrogen use efficiency and reduce N2O 
emissions (Snyder et al., 2009). From an 
agroecological perspective, high N2O emissions 
from maize crops are due to discrepancies 
between nitrogen content and demand, as 
fertilizers are usually applied well in advance 
of rapid plant growth (Sawyer et al., 2006). 
The major challenge for agriculture in the 
coming decades will be the sustainable 
production of enough food crops to meet ever-
increasing global demand (Emmanuel and 
Babalola, 2020). Current agricultural systems 
rely heavily on the continuous application of 
mineral inputs, including mineral fertilizers, 
mainly nitrogen (N), phosphorus (P) and 
potassium (K), which contribute to increased 
yields but also lead to decreased biological 
fertility terrestrial. This overdependence results 
in several problems in soil, plant and human 
health through negative consequences on food 
quality, soil health, atmosphere and water 
(Igiehon and Babalola, 2017). As a result, in 
recent years there has been an emphasis on 
reducing agricultural systems with high input 
input and on intensifying research to develop 
sustainable and ecological alternatives for food 
production. In this context, Corteva 
Agriscience launched in Europe Utrisha™ N, 
the biostimulator with a role in improving 
nutrition, as part of the portfolio of biological 
products, thus contributing to the fulfillment of 

the more sustainable demand for plant 
protection products. The product is available 
for a wide range of crops, including field crops, 
vegetables, orchards, vines  
(https://www.corteva.ro/noutati). 
 
MATERIALS AND METHODS 
 
Utrisha™ N is an alternative source of nitrogen 
that can provide vegetative plants with 
additional nitrogen to facilitate their growth. 
This innovative technology delivers value 
through the efficiency of integrated nutrition 
management under natural field conditions, 
adapting to plant growth needs and sustainably 
contributing to maximizing yield potential. 
A three-factor hybrid corn x urea fertilization 
level x treatment with Instinct and Utrisha 
biostimulators was placed on the Caracal 
chernozem in the spring of 2023. The corn 
hybrids used (factor A) were: P9944, P0260 
and P0450. The P9944 hybrid from the FAO 
360 category is of Dual type (grain or silage) 
and lends itself to all crop areas. Hybrid P0260 
is a semi-late hybrid from the FAO 430 group, 
with extraordinary production potential, 
recommended for areas in the south and west of 
the country. The P0450 hybrid from the FAO 
450 category is a semi-late hybrid, with 
exceptional tolerance to drought and heat, 
recommended for the south and west of the 
country. The doses of urea administered in the 
spring at sowing (factor B) were: 50, 100, 150 
kg/ha s.a., and the graduations of factor C 
(treatment with the Utrisha biostimulator in 
combination with Instinct) consisted of the 
variants: untreated, Instinct 1 L/ ha + Utrisha 
250 g/ha, Instinct 1.7 L/ha + Utrisha 333 g/ha 
(recommended dose) and Instinct 2.5 L/ha + 
Utrisha 400 g/ha. In order to quantify the 
development of the vegetative mass related to 
the studied factors, the dynamics of the waist 
was performed at an interval of two weeks and 
at the end, on the dates of 14.06, 29.06, 13.07 
and 31.08.2023. The height was determined 
using the previously stated data for the same 5 
plants/plot. Averages were performed, and data 
were statistically interpreted according to the 
split-plot design of trifactorial experiments. 
Climatic conditions were favorable for corn 
cultivation but the experience was located in 
the irrigated system. 
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RESULTS AND DISCUSSIONS 
 
From the interpretation of the interaction A x B 
x C (hybrid x level of fertilization with urea x 
treatment with Utrisha) the following resulted 
(Table 1): 
- In the first hybrid, regardless of the amount of 
urea administered, the height of the plant at the 
first measurement is influenced with statistical 
assurance by the treatment with Utrisha at any 
of the doses tested, after which, dynamically, 
the influence remains only at the dose of 
Instinct 1 L/ha + Utrisha 250 g/ha – lower dose 
than recommended. The fact that at the 
recommended dose (Instinct 1.7 L/ha + Utrisha 
333 g/ha) and at the increased dose (Instinct 2.5 
L/ha + Utrisha 400 g/ha), the waist is not 
significantly influenced in relation to the 
untreated variant, suggests that the 
biostimulator treatment in this hybrid does not 
lead to an increase in plant height; 
- In the second hybrid, there is a significant 
increase in waist but only at the level of 
fertilization with urea 50 kg s.a/ha at the 
reduced dose of Utrisha; 

- In the third hybrid, regardless of the amount 
of urea administered, the height of the plant in 
dynamics is greater with statistical assurance 
when treated with the dose of Instinct 1 L/ha + 
Utrisha 250 g/ha – lower dose than the 
recommended one, and as the amount of urea 
increases, even at the recommended dose. 
In conclusion, the biostimulation by treatment 
with Instinct 1.7 L/ha + Utrisha 333 g/ha, from 
the point of view of increasing the waistline, 
has an effect only on the hybrid P0450 on a 
background of urea 100 kg/ha s.a. and urea   
150 kg/ha s.a., at the recommended dose and at 
the increased dose of Utrisha treatment. Also, 
the results suggest that the analyzed interaction 
quite influences the waist in its dynamics. 
In the same table (Table 1) the hybrid x 
fertilization level interaction was also analyzed. 
The results categorically showed its lack of 
influence on the waistline. So in each of the 
hybrids, regardless of the fact that the dose of 
urea was increased to 100 and 150 kg s.a./ha, 
the waist did not change dynamically compared 
to the dose of 50 kg s.a./ha. 

 
Table 1. Results regarding the A x B x C interaction (hybrid x level of fertilization with urea x treatment with Utrisha) 

Factor A Factor B Factor C Waist (cm) at the date : 

Hybrid Fertilization Treatment Utrisha 14.06.2023 29.06.2023 13.07.2023 31.08.2023 

a1 b1 c1- Untreated 69.1 Mt 167.3 mt 245.2 mt 284.5 mt 

P9944 urea 50 kg 
s.a./ha c2-I 1 L/ha + U 250 g/ha 59.5 -9.6oo 155.0 -12.3 219.7 -25.5oo 266.9 -17.6oo 

  c3-I 1.7 L/ha + U 333 
g/ha 62.8 -6.3 157.0 -10.3 230.7 -14.5  -5.2 

  c4-I 2.5 L/ha + U 400 
g/ha 57.5 -11.6oo 164.7 -2.6 234.9 -10.3 278.0 -6.5 

   62.2 Mt 161.0 mt 232.7 mt 277.2 mt 
 b2 c1- Untreated 70.7 Mt 167.6 mt 244.1 mt 282.5 mt 

 urea 100 kg 
s.a./ha c2-I 1 L/ha + U 250 g/ha 60.3 -10.4oo 153.4 -14.2 223.7 -20.4o 265.1 -17.4oo 

  c3-I 1.7 L/ha + U 333 
g/ha 63.1 -7.6o 158.6 -9.0 233.5 -10.6 273.7 -8.8 

  c4-I 2.5 L/ha + U 400 
g/ha 59.1 -11.6oo 159.5 -8.1 231.9 -12.2 274.3 -8.2 

   63.3 1.1 159.8 -1.2 233.3 0.6 273.9 -3.3 
 b3 c1- Untreated 69.5 Mt 170.3 mt 239.7 mt 278.5 mt 

 urea 150 kg 
s.a./ha c2-I 1 L/ha + U 250 g/ha 62.3 -7.2o 152.1 -18.2o 224.1 -15.6o 261.2 -17.3oo 

  c3-I 1.7 L/ha + U 333 
g/ha 60.6 -8.9o 159.6 -10.7 230.0 -9.7 273.3 -5.2 

  c4-I 2.5 L/ha + U 400 
g/ha 56.0 -13.5ooo 156.9 -13.4 234.7 -5.0 287.1 8.6 

   62.1 -0.1 159.7 -1.3 232.1 -0.6 275.1 -2.1 

a2 b1 c1- Untreated 62.7 mt 157.4 mt 220.3 mt 247.7 mt 

P0260 urea 50 kg 
s.a./ha c2-I 1 L/ha + U 250 g/ha 60.7 -2.0 166.1 8.7 237.0 16.7* 260.2 12.5* 

  c3-I 1.7 L/ha + U 333 
g/ha 55.5 -7.2o 142.1 -15.3 212.9 -7.4 245.7 -2.0 
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  c4-I 2.5 L/ha + U 400 

g/ha 54.9 -7.8o 154.9 -2.5 218.7 -1.6 250.0 2.3 

   58.5 mt 155.1 mt 222.2 mt 250.9 mt 
 b2 c1- Untreated 62.4 mt 154.1 mt 223.9 mt 253.5 mt 

 urea 100 kg 
s.a./ha c2-I1 L/ha + U 250 g/ha 62.8 0.4 167.0 12.9 237.3 13.4 262.4 8.9 

  c3-I 1.7 L/ha + U 333 
g/ha 54.7 -7.7o 142.6 -11.5 214.1 -9.8 243.5 -10.0 

  c4-I 2.5 L/ha + U 400 
g/ha 54.2 -8.2o 155.6 1.5 230.1 6.2 251.3 -2.2 

   58.5 0 154.8 -0.3 226.4 4.2 252.7 1.8 
 b3 c1- Untreated 60.4 mt 160.1 mt 229.5 mt 253.6 mt 

 urea 150 kg 
s.a./ha c2-I1 L/ha + U 250 g/ha 60.0 -0.4 160.9 0.8 237.3 7.8 255.5 1.9 

  c3-I 1.7 L/ha + U 333 
g/ha 57.7 -2.7 149.9 -10.2 223.9 -5.6 251.7 -1.9 

  c4-I 2.5 L/ha + U 400 
g/ha 54.9 -5.5 155.6 -4.5 227.4 -2.1 255.7 2.1 

   58.3 -0.2 156.6 1.5 229.6 7.4 254.1 3.2 

a3 b1 c1- Untreated 56.9 mt 155.1 mt 213.7 mt 249.0 mt 

P0450 urea 50 kg 
s.a./ha c2-I1 L/ha + U 250 g/ha 61.9 5.0 168.3 13.2 232.3 18.6* 263.0 14.0* 

  c3-I 1.7 L/ha + U 333 
g/ha 57.1 0.2 148.9 -6.2 223.8 10.1 252.7 3.7 

  c4-I 2.5 L/ha + U 400 
g/ha 48.7 -8.2o 137.5 -17.6 205.3 -8.4 246.3 -2.7 

   56.1 mt 152.5 mt 218.8 mt 252.8 mt 
 b2 c1- Untreated 59.0 mt 149.2 mt 211.7 mt 251.3 mt 

 urea 100 kg 
s.a./ha c2-I1 L/ha + U 250 g/ha 61.7 0.0 166.3 0.0 241.1 29.4*** 252.5 1.2 

  c3-I 1.7 L/ha + U 333 
g/ha 59.8 -1.9 158.8 -7.5 231.4 19.7* 260.1 8.8 

  c4-I 2.5 L/ha + U 400 
g/ha 47.9 -13.8ooo 139.4 -26.9o 209.0 -2.7 248.7 -2.6 

   57.1 1.0 153.4 0.9 223.3 4.5 253.2 0.4 
 b3 c1- Untreated 53.5 mt 142.5 mt 207.1 mt 246.7 mt 

 urea 150 kg 
s.a./ha c2-I1 L/ha + U 250 g/ha 64.3 10.8** 170.0 27.5* 239.7 32.6*** 260.8 14.1* 

  c3-I 1.7 L/ha + U 333 
g/ha 59.3 5.8 159.6 17.1 230.0 22.9** 255.7 9.0 

  c4-I 2.5 L/ha + U 400 
g/ha 49.5 -4.0 139.9 -2.6 212.3 5.2 247.7 1.0 

   56.7 0.6 153.0 0.5 222.3 3.5 252.7 -0.1 
           

Between two averages of 
the C factor at the same 
averages of the A and B 

factors 

DL 5%  7  18.2  15.5  11.4 

DL 1%  9.3  24.4  20.6  15.3 

DL 0.1%  12.1  31.7  26.8  19.9 

Between two averages of 
factor B to the same 
average of factor A 

DL 5%  3.1  6.5  8.1  7.9 

DL 1%  4.4  9.1  11.4  11.1 

DL 0.1%  6.2  12.8  16.1  15.6 

 
With regard to the percentage increase in the 
waist only according to the biostimulator 
treatment (Table 2), the results obtained 
showed that the largest increase in the waist in 
the first two weeks after the first measurement 
was presented by the variant treated with 

Instinct 2.5 L/ha + Utrisha 400 g/ha, regardless 
of the hybrid and the dose of urea used - 182%. 
In the next measurement interval, waist growth 
decreased, but the highest value was also 
recorded in the previous version but also in the 
one with the recommended dose - 47%.
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Table 2. Correlation coefficients according to species and year of testing 

Factor C Date of measurements Growing (%) 
14.06 
(M1) 

29.06 
(M2) 

13.07 
(M3) 

31.08 
(M4) 

M1/M2 M1/M3 M1/M4 

C1 62.7 158.2 226.1 266.5 253 143 118 
C2 61.5 163.3 232.5 260.8 266 142 112 
C3 58.9 153.0 225.6 259.5 260 147 115 
C4 53.7 151.6 222.7 259.9 282 147 117 

 
At the last measurement, the growth was much 
reduced (below 20%) and the variants treated 
with Utrisha, regardless of the dose, did not 
differ. Urea fertilization did not influence waist 
at any of its measurement times. 
The results suggest that urea and the 
biostimulant have little influence on plant 
development during the growing season under 
Caracal conditions. 
From the analysis of the influence of the hybrid 
on the waist (Figure 1 and the attached table), it 
was observed dynamically that the waist of the 
P0260 and P0450 hybrids is smaller, 
statistically assured, in relation to the P9944 
hybrid. This difference can be explained by the 
influence of the genetic structure of the tested 
hybrids, the technological conditions being 
identical for each of them. 
 

 
 

Hybrid 14.06. 
2023 

29.06. 
2023 

13.07. 
2023 

31.08. 
2023 

P9944 (mt) 62.5 161.4 232.7 275.4 
P0260 58.4oo 155.5o 226.0o 252.6oo 
P0450 56.6ooo 153.0oo 221.5oo 252.9oo      
DL 5% 1.4 cm 5 cm 6.7 cm 11.2 cm 
DL 1% 2.3 cm 8.3 cm 11.1 cm 18.5 cm 

DL 0.5% 4.3 cm 15.7 cm 20.9 cm 34.7 cm 

Figure 1. Results regarding the influence  
of the hybrid on waistline 

 
From the analysis of the influence of the level 
of fertilization on the waist (Figure 2 and the 
attached table), regardless of the hybrid and the 
treatment with biostimulator, it was observed 

that the waist is not influenced by the level of 
nitrogen at any of the doses. The explanation 
lies in the fact that the soil from Caracal - 
chernozem, is a soil rich in micro and macro 
elements that ensure a favorable development 
for corn plants. However, when the influence of 
nitrogen dose on yield was studied, it was 
influenced. 
 

 
Fertilization 14.06. 

2023 
29.06. 
2023 

13.07. 
2023 

31.08. 
2023 

urea 50 kg 
s.a./ha (mt) 58.9 156.2 224.5 260.3 

urea 100 kg 
s.a./ha 59.6 156.0 227.7 259.9 

urea 150 kg 
s.a./ha 59.0 156.5 228.0 260.6 

     
DL 5% 1.8 cm 3.7 cm 4.7 cm 4.6 cm 
DL 1% 2.5 cm 5.2 cm 6.6 cm 6.4 cm 

DL 0.5% 3.6 cm 7.4 cm 9.3 cm 9 cm 

Figure 2. Results regarding the influence of fertilization 
level on waistline 

 
The influence of Utrisha treatment on waistline 
is more unstable. While the recommended dose 
and the increased one, in the first phases of 
vegetation, delays the growth of the plant in 
height, in one month the plant rises 
significantly at the dose of Instinct 1 L/ha + 
Utrisha 250 g/ha (Figure 3 and the attached 
table). The study must be deepened in order to 
highlight the influence of temperature at the 
time of application, which seems to be closely 
related to nitrogen fixation. 
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Fertilization 14.06. 
2023 

29.06. 
2023 

13.07. 
2023 

31.08. 
2023 

Untreated 
(mt) 62.7 158.2 226.1 260.8 

I 1 + U 250 61.5 162.1 232.5* 260.8 
I 1.7 + U 333 58.9oo 153.0 225.6 259.5 
I 2.5 + U400 53.7ooo 151.6o 222.7 259.9 

     
DL 5% 2.3 cm 6.1 cm 5.2 cm 3.8 cm 
DL 1% 3.1 cm 8.1 cm 6.9 cm 5.1 cm 

DL 0.5% 4 cm 10.6 cm 9 cm 6.6 cm 

Figure 3. Results regarding the influence of Utrisha 
treatment on waistline 

 
The increase in the global demand for cereals is 
based on the ability to make unique food 
products and the increase in their consumption 
along with industrialization and westernization 
(Bonciu et al., 2021; Dihoru et al., 2023; Maitra 
and Singh, 2021; Roșculete et al., 2021). 
Results from the literature show that biostimu-
lants increase plant resistance to different types 
of abiotic stress, the ability to cope with 
adverse conditions and the maintenance of 
productivity (Panfili et al., 2019). Also, 
biostimulants can improve the ability of maize 
plants to use and absorb nutrients, improve 
their growth and positively affect the quality of 
the final product (Rouphael et al., 2020). 
Experiments with Utrisha were also carried out 
in Missouri (USA) by Steinkamp et al (2023). 
Experiments were arranged in randomized 
blocks with six replications. There was no 
significant interaction between years and 
treatments for late June leaf chlorophyll and 
yield. Leaf chlorophyll increased with 
increasing nitrogen dose. All biological N 
management treatments had leaf chlorophyll 
content values similar to urea at 100 lbs n AC-
1.  The number of plants at harvest were 32,150 
to 34,640 plants. All treatments had similar or 
higher plant numbers than the untreated control 
(Steinkamp et al., 2023). 

A summary of symbiotic products in N-fixation 
in the northern USA was recently synthesized 
by Franzen et al. (2023). In corn trials 
conducted in North Dakota, Minnesota, Illinois, 
Indiana, Missouri and Michigan, Envita 
significantly increased yield in 1 of 12 trials 
compared to the same rate of nitrogen applied 
alone. In North Dakota, Missouri, Michigan, 
Kentucky, and Ohio, Utrisha had no effect on 
corn grain yield compared to nitrogen 
application in eleven different trials. Finally, 
ProveN or ProveN 40 applied in furrow or as a 
seed treatment significantly increased yield in 1 
of 26 corn trials in Minnesota, Illinois, 
Missouri, Kansas, Michigan, and Nebraska 
compared with the same N rate (Franzen et al., 
2023). 
At Absaraka, corn yield increased in one 
treatment by 120 pounds N/acre. Yields with 
the Utrisha and Envita treatments were not 
greater than corn yields fertilized with the rates 
of 0 N per acre or 80 pounds N/acre without the 
additive (Franzen et al., 2023). 
 
CONCLUSIONS  
 
The results suggest that fertilization and treat-
ment with biostimulants have little influence on 
plant development during the growing season 
under Caracal conditions. However, the results 
suggest that the interaction of hybrid x urea 
fertilization level x Utrisha treatment greatly 
influences the waistline in its dynamics. 
Biostimulation by treatment with Instinct 1.7 
l/ha + Utrisha 333 g/ha, from the point of view 
of increasing the waistline, has an effect only 
on the hybrid P0450 on a background of urea 
100 kg/ha s.a. and urea 150 kg/ha s.a., at the 
recommended dose and at the increased dose of 
Utrisha treatment. 
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