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Abstract 

This article approaches the nonlinear regression model, the method of the smalles squares 

with examples, and calculations for the power function model. For this, we used data 

obtained from a study using corn hybrids such as Kornelius, Karmas, KWS 1394, KXB2482 

/ KWS2482, Konfites. The variance analysis method has been used to process the results of 

biometric measurements, quality indicators such as MH and production. 
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1. Introduction 

Global warming is recognized as an extremely 

worrying environmental problem by both the scientific 

community and the world population in general. A total 

increase in temperature of 3.2 °C is expected by the end 

of the current century. Also, the increase in CO2 

concentration in the atmosphere is in itself a worrying 

factor if we think that sustainable agricultural production 

and food security are one of the major challenges both at 

present and in the future. Assessing the effects of climate 

change on agriculture is a major concern especially in 

countries where extreme climatic conditions (tempera-

ture, precipitation) are registered [4, 9]. 

Corn (Zea mays L.) is an important food for the 

world population and, as such, emphasis is placed on 

achieving the highest yield. But this also depends on the 

agricultural technologies which are applied, because soil 

processing activities which are carried out inadequately 

lead to soil compaction, which leads to the increase of 

the soil density, the decrease of the total porosity, the air 

permeability, the quantity of water available to the 

plants and finally the yield obtained is not the one 

expected [12]. 

 

2. Theoretical background  

Drought is a particularly significant phenomenon 

which limits plant production in all countries of the 

world. The negative effects of the drought depend, in 

particular, on its severity and the period of its 

occurrence, which causes a state of stress that 

influences production. The state of stress to which 

plants are subjected may vary from year to year 

depending on the amount of rainfall and the 

temperature of the air [8]. 

According to predictions, global cereal demand for 

water will increase. And this is because climate change 

is expected to increase global temperature by 4-6 °C 

[2]. There is currently extensive research suggesting 

alternatives to secure water supplies for soil and plants 

such as corn, a plant that plays a crucial role in human 

and animal nutrition [6]. Total world corn production 

was, according to FAO data, in 2014, for example, of 

about 1 billion tons and for this reason, the addition of 

irrigated water supply and the cultivation of drought-

tolerant corn hybrids are among the most appropriate 

solutions [6]. 

But it is difficult to select drought-resistant corn 

genotypes, relying solely on their productive potential. 

It is necessary to analyze / study not only the 

physiological parameters but also their influence on 

the qualitative and quantitative indicators. A very 

important role in the production evaluation is held by 

the hectolitric mass (MH). 

MH is one of the parameters taken into account in 

the evaluation of production, the size of the storage 

space, but also when establishing the purchase price. 

MH is influenced by humidity, geometric elements of 

the grain, foreign matter content, etc. It is the weight 

in kilograms of a grain volume of 0.1 m³ (equivalent to 
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the capacity of 100 liters). More and more recent 

research has highlighted the positive correlation 

between this indicator and the level of seed production 

[10, 11]. 

Based on the experimental data, we will study the 

variations of two parameters by mass production of 

1,000 grains per three seasons, depending on the 

average plant weight / depending on the fertilization 

dose. 

We will approximate the results of the experiment with 

the non-linear regression in the prediction of the 

parameter 𝒚 =  𝒇 (𝒙), using the power function [13]. 

The smallest square method allows us to obtain 

some estimators that lead to satisfactory results 

because they generally have no optimal property [1,5]. 

 
2.1 Research methodology 

Observations were made in 2 phases for 5 corn 

hybrids, seeded in 3 different periods, applying 

classical technology which is available to farmers. 

The experimental biological material is 

represented by the following corn hybrids: Kornelius, 

Karmas, KWS 1394, KXB2482 / KWS2482, 

Konfites. 

The results of biometric measurements, of quality 

indicators such as MH and production were 

statistically processed by the variance analysis method 

and the mathematical modeling by the quadratic 

regression method for the correlation between 

different variables. 

2.2 Experimental results obtainded 

Table 1: MH influence on corn hybrids seeded in three 

different stages 

Corn hybrids 

MH PRODUCTIONS 

Stage 

I 

Stage 

II 

Stage 

III 

Stage 

I 

Stage 

II 

Stage 

III 

KORNELIUS 778 771 741 13972 14860 13084 

KARMAS 742 734 720 15491 14654 13974 

KWS 1394 763 759 730 13963 14138 14009 

KXB2482/KWS2482 763 741 714 15182 15883 13414 

KONFITES 747 738 690 14570 15065 13080 

 

2.3 Mathematical interpretation 

Nonlinear regression will be discussed because the 

points suggest a curve. 

It represents graphically in coordinates (x, y) the 

values of the observations and examines the shape of 

the points, if it indicates the polynomial variation. 

The general form for power regression is 

polynomial function  𝑓 (𝑥) =  𝑎𝑥𝑛  +  𝑏, n belong to 

Z. 

Since the results of the research do not develop 

linearly, we will use the nonlinear regression model 

using the least squares method for power function,  

𝑓 (𝑥) =  𝑎𝑥−1  + 𝑏,  to optimize  the production of 

corn hybrids sown at 3 different epochs, depending on 

the hectolitric  mass  obtaining the graphs presented 

(figure 1, 2, 3). 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig. 2.1 ????? 

 

Fig. 1: Production of corn hybrids according to the 

hectolitric mass in Stage 1 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 2: Production of corn hybrids according to the 

hectolitric mass in Stage 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Production of corn hybrids according to the 

hectolitric mass in Stage 3 



30 

 

 

Graphs (figures:1, 2, 3) resulting from 

mathematical modeling of the values in Table 1 using 

the Matlab software [3,7]. 

 
3. Conclusions 

Since the quality of the mathematical model applied 

in the literature approximates the experimental data, it 

was used to make predictions. 

 

 References 

[1] Breaz N. (2010), Mathematical software assisted 
modeling, Didactica Series of the “1 Decembrie 
1918” University, Alba Iulia. 

[2] Casaretto J.A., El-kereamy A., Zeng B., 
Stiegelmeyer S. M, Chen X., Bi Y. M., Rothstein 
S.J. (2016), Expression of OsMYB55 in maize 
activates stress-responsive genes and enhances 
heat and drought tolerance, BMC Genomics, Apr 
29, 17:312. 

[3] Ghinea M., Fireteanu V. (2003), Matlab - 
numerical computing, graphics, applications, 
Teora Publishing House. 

[4] Harrison P. A., Butterfield R. E. (1996) Effects of 
climate change on Europe-wide winter wheat and 
sunflower productivity, Climate Research, no. 7, 
pp. 225-241. 

[5] Iancu C. (2002), Mathematical Modeling, Special 
Topics, Casa Cărții de Ştiință Publishing House, 
Cluj-Napoca. 

 
[6]  İştipliler D., Fatma Aykut Tonk, Tatar Ö., Tosun 

M. (2016), Determination of Drought Sensitivity 
of Maize Inbred Lines via Monitoring Canopy 
Temperature and Leaf Water Status, Scientific 
papers, vol. 59(2), Agronomy Series, pp.109-112. 

[7] Rus A. I., Iancu C. (2000), Mathematical 
modeling, Transilvania Press, Cluj-Napoca. 

[8] Soltani A., Khooie F. R., Ghassemi-Golezani K., 
Moghaddam M. (2001), A simultaion study of 
chickpea crop response to limited irrigation in a 
semi-arid environment, Argicultural Water 
Management, vol. 49, pp. 225-237. 

[9] Tatar Ö. (2016), Climate change impacts on crop 
production in Turkey, Scientific papers, vol. 59(2), 
Agronomy Series, pp. 135-140. 

[10]  Tunctürk M., Yilmaz I., Erman M., Tunctürk R. 
(2005), Comparison of summer rapessed cultivars 
for yield components nuder van ecological 
conditions, Tarim Bilimleri Dergisi, 11(1), pp. 78-
85, Turkey. 

[11]  Tusar P., Maiti S. (2006), Correlation and path 
coefficient analysis of yield components and oil 
yield of Brassica oilseed genotypes, Enviromnent 
and Ecology, 24 S (sp.2.), pp. 249-252, India. 

[12]  Yusuf D. D. (2006), Effect of Variation in Tillage 
Systems on Maize (Zea mays L.) Establishment 
and Grain Yield in a Semi-Arid Tropical Climate, 
Journal of Agricultural Science and Technology, 
vol. 8, pp. 171-179. 

 [13]  Wilcox R. R. (2009), Basic Statistics, Oxford 
University   Press. 
 

 


