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Maize is a dominant crop in the world’s total grain production. Approximately 

850 million tons of maize, with an average yield of 5.2 t/ha, are produced on the 
total area of 162 million hectares. In more recent times, the production of this crop 
grain has increased at a record pace up to 850 million tons in the world, and 39.0–
46.2% of it is harvested in the United States, the high gross yield is observed in 
China and Brazil as well. 

In Ukraine, 4.5-5.0 million hectares are occupied by maize that is almost a quarter 
of all grain crops. Grain maize is grown on 4.0-4.5 million hectares, maize for silage 
and green fodder – on 0.2-0.4 million hectares [1, p. 783-790; 3, р. 40-45].  
The introduction of intensive technology and new high-performance hybrids into 
production has significantly increased the yield of maize on large areas. Many of the 
best farms obtain 9-10 t/ha or more, including in new maize-growing areas (Polissia 
of Ukraine). In some regions of Ukraine, the yield is amounted to 4.5-6.0 t/ha, but in 
general in Ukraine the volume of maize yield remains low, including as a 
consequence of entomopathogens and phytopathogens [1, p. 783-790]. 

According to the long-term data, the total shortfall in maize grain production 
caused by stem rot, smut, kernel rot and European com borer is estimated at an 
average of 30.9%. 
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This a reason that the search for sources of resistance to these diseases and pests is 

particularly relevant, and the creation of maize hybrids with a group character of 
resistance to major diseases and pests remain one of the main practical tasks of the 
breeding of maize plant. 

An increase in maize grain production is possible primarily due to the limitation of 
losses during harvesting. Annual losses of grain yield from the lodging of maize 
plants reach 20%, and in some cases, especially with stem breakage, up to 20-40% of 
the crop [2, p. 134-137]. 

The goal of our research is to determine the effectiveness of the use of maize lines 
various in genetic basis and resistance to diseases and pests. 

The selection of parents for the generation of heterosis is crucial in the breeding of 
hybrid vigor. The maximum effect of heterosis is achieved only by the hybridization 
of specially selected lines. 

The relevant material was used and the principles of choosing self-pollinated lines 
for the selection of hybrids in this direction were developed in order to create high-
yielding maize hybrids resistant to diseases and pests [5, p. 5-8]. 

The 125 forms resistant to boil smut, of which only 9.2% were characterized by the 
stability of this character, were distinguished from the studied self-pollinated maize 
lines. The variation in the resistance of lines and hybrids by years is explained by the 
different distribution of climatic factors during the period of the greatest 
susceptibility of plants. 

Based on the results of our research, it was found that among the diseases, the 
greatest harm to the maize breeding material was caused by boil and head smut in the 
experimental areas. The results of studying the resistance of self-pollinated lines of 
different origin to the infestation with boil smut indicate that the breeding material 
studied in the conditions of natural infectious background, regardless of the ripeness 
group, is highly resistant to this disease. 

However, the early ripening lines F 101, MA 11 and mid-ripening lines UHK 411 
had a high level of resistance, and the mid-early lines SO 255, UHK 372, HLG 293, 
HLG 998 and mid-ripening lines SO 113, KL 17, HLG 45 were characterized by low 
resistance to the infestation with boil smut. 

The resistance of simple maize hybrids to the infestation with boil smut depended 
on the parent components which took part in the crossing, and a heterosis effect. The 
following samples characterized by high resistance to the disease were selected 
among the hybrid combinations of different ripeness groups: 

early ripening – HLG 81 x HLG 272, HLG 272 x HLG 81, PLS 61 x HLG 562; 
mid-early – HLG 1278 x HLG 1216, KL 13 x UHK 411, HLG 33 x HLG 163, SO 

108 x MA 22, UHK 409 x MA 22, SM5-1-1 x KL 17, UHK 411 x KL 13, HLG 1216 
x HLG 1278, UHK 409 x F 502, MA 22 x F 502, SM 5-1-1 x SO 108, UHK 409 x 
SM 5-1-1, F 502 x SO 108, SO 108 x F 502, HLG 1339 x HLG 1128, F 502 x MA 
22, F 502 x SM 5-1-1, UH 405 x F 502, HLG 1128 x HLG 1339, HLG 562 x PLS 61, 
HLG 294 x HLG 293, UH 405 x SM 5-1-1. 

mid-ripening – SO 108 x UH 405, DK 44-1 x HLG 42, F 502 x UHK 409, UH 405 
x SO 108, HLG 42 x DK 44-1, UHK 409 x UH 405, KL 17 x UH 405, UHK 409 x 
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SO 108, SO 113 x AS 77-4-1, MA 22 x UH 405, UH 405 x UHK 409, SM 5-1-1 x 
UH 405, B 37 x MA61A37, F 502 x UH 405. 

Other simple hybrids were characterized by medium and low resistance to the 
infestation with boil smut. It should be noted that if such lines as SO 255 and KL 17 
took part in crossing, the resistance of hybrid combinations was low. 

In support of these statements, a number of researchers [6, p. 103-105] note that 
the resistance of maize to U. Zeae is a rather complicated feature, which is 
determined by the anatomical and morphological, and physiological and biochemical 
characters of plants that are controlled by genetic factors in the system of plant– host – 
pathogen – environment. Many authors point to the significant variability of 
immunological properties of lines and hybrids to boil smut depending on the year and 
place of testing. Most of them explain this fact by the difference in environmental 
conditions. On the other hand, the stability of resistance of lines and hybrids to  
U. zeae depends heavily on the ability of the parasite to change its pathogenicity 
under the influence of various factors [7, p. 64-66]. 

The results of studying the resistance of self-pollinated lines to the infestation with 
boil smut indicate that the breeding material studied in the conditions of natural 
infectious background, regardless of the ripeness group, is highly resistant to this 
disease. Thus, we recommend to use such lines as SO 255, KL 17, SO 113, HLG 45 
for the breeding of maize resistant to head smut. 

During the test years, the infestation of maize plants with head smut under the field 
conditions was not found. Against the provocative background the plants infested 
with Sorosporium reilianum were found in 2017. In the hybrid combination of  
S0255 x KL 17, the infestation was equal to 9.5%. In 2017, the maize lines and 
hybrids were infested with head smut to a greater extent on the breeding plot. This 
was obviously facilitated by the accumulation of infection in the soil and the weather 
conditions favorable for the spread of the disease. 

The majority of the studied lines have turned out to be resistant to head smut, and 
only such lines as SO 255, KL 17, SO 113 and HLG 45 were affected by this disease. 
Among dialele hybrids, the share of those infested with the pathogens of head smut is 
equal to 11.1%, with the lines as one of the parental forms of these hybrids. The 
genotypic differences in resistance to diseases and pests in self-pollinated lines open 
the potential for the effective selection of forms with integrated resistance, and their 
use in hybridization will enable to obtain hybrids resistant to a set of diseases and 
pests. 

The authors have distinguished the self-pollinated lines with integrated resistance 
to major pests and diseases, namely: HLG 81, HLG 224, F 502, К 210, HLG 163, 
HLG 189, HLG 1216, HLG 562, К 212, HLG 1278, UH 405, HLG 1339.Their 
resistance to the infestation with smut diseases amounts to 0.0-5.0%. These are the 
lines that may be effectively studied and used to create resistant to entomophagous 
and phytophagous hybrids and in further breeding study. 

Therefore, the significant infestation of susceptible lines with head smut was 
observed in terms of monoculture, and the maize cobs were characterized by heavy 
infestation that significantly influenced the harvest of these lines. In connection with 
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this, the assessment of lines and hybrids for resistance to head smut against the 
enhanced provocative background is a very important step in breeding the hybrids 
resistant to diseases. The improvement in the effectiveness of assessing the resistance 
of lines and hybrids to this disease in the Right-Bank Forest-Steppe of Ukraine, 
where the disease is not widespread, requires the use of artificial provocative 
background.  
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