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Summary. The study presents the results of the research on the indexes of the 

productivity structure of corn hybrids of different FAO groups and the model of their 

correlation with kernel yields of innovative corn hybrids under different irrigation 

modes and water supply under conditions of the Arid Steppe of Ukraine. The hybrids 

were sown under different irrigation modes (common sprinkling, drip irrigation, sub-

irrigation) and without irrigation to compare their drought-resistance. The research 

determines the indexes of the kernel weight of a cob and 1000 kernel weight in the 

hybrids of different FAO groups under different water supply and irrigation modes.  

Key words: hybrid, corn, irrigation, kernels, productivity, drought-resistance, 

correlation models. 

 

Purpose of research. To establish the manifestation of the characteristics of "cob 

grain mass", "mass of 1000 grains" and their impact on grain yield in modern 

domestic corn hybrids for different ways of watering and moisture supply in the Dry 

Steppe of Ukraine. 

Materials and methods of research. The researches were carried out according to 

the thematic plan of research of the State Pedagogical University of Kherson State 
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Agrarian University under the task "Realization of technology of cultivation of basic 

crops". Field experiments were performed in the Sivasko Agro Firm of the 

Novotroitsky District of Kherson Region, located in the Dry-Steppe Agro-ecological 

Zone and within the limits of the Kakhovka Irrigation System, in 2017–2019. The 

object of the study was modern corn hybrids of domestic breeding of different 

maturity groups. Hybrids were sown under different irrigation methods (common 

rainfall, drip irrigation, soil irrigation) and without irrigation to compare their drought 

resistance. Methods - field, laboratory, statistical. To determine the rate of response 

of corn hybrids to technological conditions, investigated the effect of different 

methods of irrigation on grain yield: irrigation plant Zimatic, drip irrigation, soil 

irrigation with a pre-irrigation soil moisture level of 80% HB in the soil layer 0-50 

cm without irrigation [1–5].  

Results of the research and discussion. The study establishes the polynomial 

dependence between the elements of the productivity structure and the kernel yields 

of the innovative hybrids under conditions of natural moisturizing and artificial 

irrigation in the Arid Steppe of Ukraine. It determines the impact of the biometric 

indexes, the length of the growing season of the hybrids on their productivity under 

different moisture conditions.  

The study determines optimal elements of the productivity structure for certain 

maturity groups and levels of moisture supply. The calculations of the dependence of 

the kernel yields of the corn hybrids on the kernel weight of a cob under irrigated 

conditions showed that there is a strong positive correlation between these indexes. It 

is necessary to mention that the dependence is inclined to linearity, the correlation 

coefficient being at a high level – 0.938. The maximum kernel yield was recorded by 

the indexes of the kernel weight of a cob within 208-217 g that ensures the kernel 

yields of the corn hybrids of 15–16 t/ha under irrigated conditions. The correlation of 

the kernel yields and the kernel weight of a cob was similar under non-irrigated 

conditions. However, the kernel weight of a cob and the length of the growing season 

had a negative correlation that indicates to a prevailing impact of a reduction in the 

growing season and a decrease in water use on drought-resistance of the hybrids. 
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Under non-irrigated conditions the kernel weight of a cob cannot be an indicator of a 

hybrid potential capability. Drought-resistance is preferred in the early maturing 

hybrids, which considerably yield to less drought-resistant hybrids under conditions 

of an optimal irrigation mode, but the late maturing hybrids are more productive.  

Under irrigation conditions 1000 kernel weight had an additive impact on the kernel 

productivity of the corn hybrids (the correlation coefficient is 0.733). Under 

conditions of severe droughts physiological mechanisms of attracting nutrients to 

corn seeds are necessary for stress-resistance of the genotypes, causing the formation 

of larger kernels of the hybrids with genetically programmed drought-resistance. 

These hybrids (Stepovyi, Pyvykha) have 1000 kernel weight ranging from 170g to 

190 g that is more by 17-20% than in highly productive hybrids of an intensive type 

under non-irrigated conditions. However, under irrigation 1000 kernel weight in 

highly productive hybrids of an intensive type was more by 17-23% when compared 

to the drought-resistant hybrids. In order to obtain corn kernel yields ranging from 3 

t/ha to 3.5 t/ha under conditions of the Arid Steppe drought-resistant corn hybrids 

must have 1000 kernel weight not less than 170 g. Therefore it is necessary to use 

special hybrids created by special breeding programs for drought-resistance (Table).  

Under conditions of the Arid Steppe it is necessary to use corn hybrids with a 

genetically programmed reaction to moisture supply during the growing season.  

While selecting hybrids by adaptively to agro-ecological conditions it is important to 

pay special attention to the indexes of the weight of corn cob kernels and the size of 

kernels (1000 kernel weight).  

In the arid steppe zone of Ukraine, against the background of climate change trends, 

the realization of the potential productivity of maize hybrids is limited by a variety of 

limited factors and one of the main ones is moisture supply. The adaptability of 

hybrids to the soil and climatic conditions of the Dry Steppe zone and artificial 

moisture content is reflected by the parameters of growth and development of hybrid 

plants. 
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Table  

Grain weight of cob (g) in maize hybrids of different FAO groups depending on 

irrigation and irrigation methods (2017-2019) 

Hybrid ФАО Without 

irrigation 

Irrigation 

sprinkling 

Watering 

with drip 

irrigation 

Watering 

with soil 

irrigation 

Stepovyi 190 102,3 152,6 158,3 149,8 

Pyvycha 180 98,3 149,4 154,3 145,2 

Skadovskiy 290 96,4 156,2 158,7 153,4 

Hotin 280 97,5 173,5 178,4 172,0 

Kahovsky 380 67,4 185,8 195,3 190,7 

Rostok 340 65,4 196,1 208,7 201,3 

Arabat 420 41,5 200,5 214,8 207,1 

Sofiya 420 42,0 207,2 217,1 211,3 

Average  76,35 177,6 185,7 178,8 

LCD05  3,14 5,23 5,45 4,89 

Table shows the results of the calculation of the weight of cob from modern 

innovative corn hybrids for different irrigation and irrigation methods. The weight of 

the top cob is shown, because in modern corn hybrids, only one (top) cob is formed at 

the optimal planting density, and the cob from the lower internodes is formed with 

little or no grain (except in the case of liquefied crops). 

Under irrigation conditions, the weight of corn cobs from corn hybrids increased with 

the increase of the FAO group, which is quite natural. It reached maximum values in 

the middle-late hybrids of Arabat and Sofia (200 - 217 g). More favorable conditions 

for the formation of cobs were, on average, in the ways of irrigation with drip 

irrigation and soil irrigation (average weight of cob of 185.7 and 178.8 g). However, 

short-matured and middle-matured hybrids formed larger masses of cobs during drip 

irrigation and sprinkling, and FAO 300-420 hybrids formed larger cobs during both 

drip and soil irrigation. 

This is explained by the fact that hybrids with increased duration of the growing 

season also have a more powerful root system, which penetrates to the depth of the 

irrigation belt and the rise of the capillary border just in the phase of organogenesis of 

the formation of potential productivity of the cob. To the root system of early 

maturing hybrids, irrigation water with soil irrigation arrives with a delay, which 
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leads to a lack of full realization of the potential of formation of a cob. However, 

without irrigation, the grain weight of the cobs sharply decreased under irrigation 

conditions. This is due to the fact that in the late-maturing hybrids, despite the higher 

potential performance of the cob, in the conditions of drought, the dusting of the 

upper part of the rod and the formation of a low mass of cob of grain were 

suppressed. 

Conclusions. Calculations of the grain yield of maize hybrids on the weight of corn 

from the cob in irrigation conditions showed that there is a strong positive 

relationship between these indicators. It is characteristic that the dependence has a 

tendency to straightforwardness, the correlation coefficient was at a high level. The 

maximum grain yield is fixed by the index of grain weight from the cob in the range 

of 208-217 g, which ensures the grain yield of corn hybrids in irrigation conditions of 

15 - 16 t / ha. The correlation of grain yield and grain weight of the cob without 

irrigation wore a similar relationship. However, the weight of the corn on the cob and 

the length of the growing season were negative, indicating a major influence on the 

drought resistance of the hybrids by reducing the growing season and reducing water 

consumption.  
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