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Topicality. The high efficiency of Stiff Stalk Synthetic (BSSS) germplasm in the breeding pro-
grammes of the world's leading companies has led to the need for wider involvement in the work of Ukraini-
an breeding companies. However, the distribution of this source material is constrained by a number of fac-
tors: late maturity, poor heat and drought resistance, and poor breeding adaptation to the conditions of 
Ukraine. One of the methods of improving the BSSS germplasm in domestic breeding is crossing their lines 
with lines of other germplasm adapted to Ukrainian conditions, in particular, Lancaster germplasm.  
Purpose. The study was aimed to investigate the combining ability in terms of grain yield of families S4–S5 
developed on the basis of maize line DK2442MV of BSSS plasm. Materials and Methods. The research was 
carried out in a special three-field crop rotation of the SE IGC NAAS during 2019–2020. For the assessment 
of combining ability in terms of grain yield of self-pollinated maize families, 94 families S4–S5 and 4 original 
lines were used. The experiment was conducted according to a topcross scheme of crosses based on 4 testers 
of alternative plasms in terms of the degree of heterosis. Results. Comparatively favourable weather condi-
tions allowed us to obtain a high level of grain yield of maize hybrids at 8.35±0.05 t/ha in 2019 and 
7.71±0.06 t/ha in 2020 and to create a good background for the selection of self-pollinated families in terms 
of combining ability. According to the analysis of self-pollinated families, the samples DK2439 5323; DK2432 

5221; DK2439 41122; DK2439 411311; DK2443 1111; DK2439 5311; DK2439 5321 were classified as the first class of 
GCA by grain yield and showed plasticity to different conditions of the years of study. In general, the top 20 
included families with indices DK2439 (10), DK2443 (5), DK 2432 (2), DK 2422 (2) and DK2440 (1). We 
identified hybrids that exceeded the grain yield of the standard hybrids DN Korund (by 0.37–0.53 t/ha) and 
DK Burshtyn (by 0.33–0.49 t/ha). Conclusions. The study identified self-pollinated maize families that 
showed high values of combining ability effects in terms of grain yield and their distribution by the type of 
response to changes in growing conditions. The most productive families in terms of high GCA were the 
families with the DK2439 index, of which 2 lines DK2439MV and DK4239MV were submitted for qualifica-
tion examination. They became components of seven promising maize hybrids.  

Key words: maize, self-pollinated families, hybrid, topcross, combining ability, grain yield, grain 
moisture content 

 

Introduction. Leading breeding compa-

nies are constantly working on forming a collec-

tion of source material of genoplasms adapted to 

the conditions of a specific region, and therefore 

the collected elite assortment of lines has cha-

racteristic features inherent in plant accommo-

dation, manifested in counteracting the stresses 

of a given region [1]. The modern inbred diver-

sity developed from the maize variety Reid is 

divided into six independent groups: Reid Yel-

low Dent (Wf 9), Funk and 176A Yellow Dent, 

Osterland Reid, Troyer Reid, Iodent, and Stiff 

Stalk Synthetic (BSSS). Only three groups have 

been developed in Ukraine: Reid Yellow Dent 

(Wf 9), Iodent, and Stiff Stalk Synthetic (BSSS) 

[2]. Their starting forms became the source of a 

series of new maize lines. For example, such 

well-known lines as B 14, B 37, and B 73, 

which are currently widely used in the deve-

lopment of new source material, were obtained 

with the use of the synthetic population BSSS. 

With their participation, 71, 27, and 14 elite 
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maize lines were developed, respectively [3, 4].  

The mentioned samples create highly he-

terotic combinations with alternative compo-

nents of Iodent, Lancaster, and European Flint. 

Despite the global popularity of Stiff Stalk Syn-

thetic (BSSS), the following disadvantages, 

such as relatively weak adaptability, late maturi-

ty, intensive type, low resistance to heat and 

drought, and significant difficulties associated 

with the development of new promising forms 

through selection, hinder the spread of the cor-

responding material in domestic maize hybrids 

in Ukraine [5].  

Among the heterotic models most widely 

used to develop commercial maize hybrids 

worldwide are Reid × Lancaster and Reid × 

Iodent [6, 7]. The heterotic model Iodent × Lan-

caster is preferable in the breeding program of 

the SE IGC NAAS due to the rather limited 

gene pool of the BSSS plasm line collection, 

especially among short-season forms. In the 

process of creating new source material, various 

options for recombining the source material 

were investigated, including germplasm of Lan-

caster, European Flint samples, and BSSS base 

lines [8]. Long-term cumulative selection resul-

ted in more early-maturing genotypes associated 

with the BSSS genoplasm, which are adapted to 

the conditions of different regions of Ukraine. 

The introduction of lines associated with 

B 37 (BSSS) and Oh 43 (Lancaster) resulted in 

the development of the mid-ripening mixed 

plasm line DK2442MV [9], which was included 

in the registered hybrids of mid-early and mid-

ripening biological groups of maize such as DK 

Veles (FAO 270), DK Burshtyn (FAO 350), 

Faiett (FAO 280), and DS Sula (FAO 310) [10]. 

The program for further use of this line was 

aimed at increasing the share of BSSS plasm, 

which was achieved by involving short-season 

lines of the 2
nd

 and 3
rd

 cycles of cumulative se-

lection: DK2323MV, DK239MV, DK239-6, 

DK239-62. During the self-pollination genera-

tion, tough selections were performed for re-

sistance to stress factors, in particular drought 

and heat, resistance to major diseases, reduction 

of the growing season duration, etc. Selected 

families of the fourth and fifth generations of 

inbreeding were evaluated for their combining 

ability in terms of grain yield in order to deter-

mine their potential for use in heterosis breeding 

to develop commercial hybrids with an alterna-

tive group of Iodent plasm.  

The research was aimed at studying the 

combining ability in terms of grain yield of the 

S4–S5 families developed on the basis of the 

DK2442MV maize line.  

Materials and Methods. The research 

was conducted in a three-field crop rotation 

(peas – winter wheat – maize) at the State En-

terprise Institute of Grain Crops of NAAS in the 

climatic conditions of the Northern Steppe of 

Ukraine during 2019–2020. Weather conditions 

during the years of research were relatively fa-

vourable, thus the plants produced a relatively 

high average grain yield (8.35±0.05 t/ha in 2019 

and 7.71±0.06 in 2020) (Table 1).  

The average air temperature during the 
 

Table 1. Parameters of variations in grain yield and moisture content of maize hybrid testcrosses  
 

Parameters 
Grain yield, t/ha Moisture content at harvesting, % 

2019 2020 2019 2020 

Average, x±ts(х ) 8.35±0.05 7.71±0.06 15.6±0.05 16.0±0.04 

Coefficient of variation, V,% 6.33 7.94 3.39 2.56 

 Lim (min-max) 7.00†9.75 5.66†8.88 14.2†17.7 13.0†17.2 

Number of hybrids, pcs. 392 392 392 392 

Standard 
DN Korund 8.12 8.38 15.8 15.6 

DK Burshtyn 8.30 8.27 15.7 15.7 
 

growing season (April–September) in 2019 and 

2020 was 0.7 and 0.3 °C higher than the long-

term average, respectively. In all months of ob-

servation in 2019, the temperature exceeded the 

long-term average by 0.2–4.4 °C, with the high-

est values in June (by 4.4 °C) and May (by 

1.9 °C). In 2020, there was a cool spring, with 

air temperatures below the long-term average by 

0.4 (in April) and 2.1 °C (in May). In other 

months, the air temperature exceeded the long-

term average by 1.5–4.0 °C. Precipitation during 

the growing season also decreased compared to 

the long-term average, by 40.8 and 75.5 mm in 

2019 and 2020, respectively. In 2019, there was 

a significant rainfall deficit in April and June 

(5.7 and 28.1 mm below the norm) and in Sep-
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tember (17.0 mm below the norm), while other 

months saw 2.3–20.5 mm more rainfall than 

usual. The weather conditions in 2020 were 

drier, which was caused by a monthly decrease 

in precipitation from 3.9 mm to 26.5 mm, and it 

was 32.1 mm higher only in May. Despite these 

meteorological conditions, the favourable distri-

bution of precipitation led to a fairly high maize 

yield in both years. 

The test hybrids were studied in control 

nurseries [11]. The plot area was 4.9 m², the 

experiment was repeated three times, and the 

plant density was 60,000 plants per hectare. For 

comparative analysis, DN Korund (FAO 250) 

and DK Burshtyn (FAO 350) hybrids registered 

in Ukraine and bred by the SE IGC NAAS were 

used. Standard hybrids were sown every 30 

numbers.  

A total of 392 tester hybrids were studied 

in the research. To assess the combining ability 

in terms of grain yield, four testers (sister hybrids of 

Iodent plasm) such as Cross364M, Cross255M, 

Cross312M, and DK777M ×DK3751 were used. 

Four initial lines, DK2323MV, DK239MV, 

DK2441MV, and DK2442MV, as well as 94 

families of 4–5 generation inbred maize devel-

oped on the basis of lines of Lancaster and 

BSSS plasms, with the latter being selected as a 

result of 2–3 cycles of cumulative selection. The 

study involved 17 families of the initial combi-

nation DK2442MV×DK2441MV with the selec-

tion index DK2443; 32 families – DK2442MV× 

DK2396 with the index DK2439; 14 families – 

DK2442MV×DK2323MV with index DK2432; 

9 families – DK2442MV×DK239-62 with index 

DK2440; 8 families – DK2323MV ×DK2441MV 

with index DK2324 and 14 families – 

DK2323MV×DK2442MV with index DK2322. 

The source material was pre-selected based on 

key morphological and biological characteristics.  

Field trials were conducted in accordance 

with the methods described in references [12–

14]. The agrotechnology of maize cultivation 

included the following practices: autumn plow-

ing (28–30 cm), pre-sowing tillage, introduction 

of mineral fertilisers (urea – 200 kg/ha), appli-

cation of the soil-applied herbicide Osnova 

(2.0 l/ha). Nurseries were sown using a Haldrup 

plot seeder on May 2, 2019, and May 5, 2020. 

After sowing, the field was rolled. A post-emer-

gent herbicide Queen (1.5 l/ha) was applied at 

the 3–5 leaf stage. Inter-row weeding was car-

ried out in the 7–10 leaf stage. Harvesting began 

in the second half of September using a special 

Wintersteiger Nursery Master Elite plot com-

bine harvester equipped with a weighing system 

and grain moisture sensors with data collection 

on a Harvest Master field computer.  

Common statistical processing of re-

search data was performed according to the 

methods described by L. O. Atramentova [15]. 

The assessment of the parameters of the com-

bining ability of maize lines was calculated ac-

cording to the recommendations [16–18]. Statis-

tical data processing was performed using Mic-

rosoft Excel and the specialized computer pro-

gram Statistica 6.0. 

Results and Discussion. A comprehen-

sive analysis of the grain yield of experimental 

hybrids revealed similar results across the years 

of research, but the stressful conditions of 2020 

led to an increase in variation in this trait com-

pared to 2019 (Table 1). The range of variation 

was 2.75 t/ha in 2019, while it was 0.47 t/ha 

higher in 2020, despite the overall lower grain 

yield. This is also indicated by the coefficient of 

variation, which was 1.61 % higher in 2020. It 

should be noted that in 2019, standard hybrids 

had a lower grain yield (by 0.05–0.23 t/ha) than 

the average in the experiment, while in 2020, 

they significantly exceeded this level (by 0.56–

0.67 t/ha). Grain moisture content at harvest was 

similar during the study, 15.6±0.05% in 2019 

and 16.0±0.04% in 2020. The coefficient of va-

riation was higher by 0.83% in 2019, and the 

range of variation was higher by 0.7 % in 2020. 

The low grain moisture content during harves-

ting did not allow us to reliably differentiate the 

tested hybrids by this characteristic.  

According to the topcross breeding de-

sign, 98 hybrids were obtained for each tester 

(Table 2). It was found that grain yield for all 

testers was equal in 2019 – 8.35 t/ha, and in 

2020 – 7.71 t/ha. A minor differentiation was 

observed in the range of variation, which was 

maximum (2.75 t/ha) for DK777M×DK3751 

tester in the first year of research, and it was 

3.22 t/ha for Cross312M tester in the second year. 

No differences were found between the 

average indicators of the testers. This is ex-

plained by the significant influence of the 

source components of the families S4–S5 on the 

grain yield of tester hybrids, as well as the ge-

netic  relationship of  the  set of testers and their  
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Table 2. Parameters of variations in grain yield of maize testcrosses 
 

Tester 

Parameters 

Average, x±ts(х ) 
Coefficient of variation, 

V,% 
Lim (min-max) 

2019  2020  2019  2020  2019 2020 

Cross364М 8.35±0.10 7.71±0.12 6.31 7.93 7.11†9.71 5.68†8.86 

Cross255М 8.35±0.10 7.71±0.12 6.38 7.96 7.08†9.68 5.67†8.85 

Cross312М 8.35±0.10 7.71±0.12 6.28 7.94 7.06†9.65 5.66†8.88 

DK777М×DK3751 8.35±0.10 7.71±0.12 6.34 7.93 7.00†9.75 5.69†8.84 
 

almost identical duration of the growing season 

(FAO 250–350). The coefficient of impact of the 

parental component of families S4–S5 was 0.530 

in 2019, and 0.860 in 2020.  

However, the parameters of grain mois-

ture variation during the harvesting of maize 

testcrosses were more variable than the parame- 

ters of grain yield (Table 3). Despite similar in-

dicators for the years of research, we found that 

Cross312M had the lowest values both for grain 

moisture (15.6 %) in absolute terms on average 

for the years of testing and for the coefficient of 

variation – 2.16 and 2.07 %, for 2019 and 2020, 

respectively. 

The highest coefficient of variation in 

grain moisture content during harvesting in the
 

Table 3. Parameters of variation in grain moisture content at harvesting  

in testcrosses of S4–S5 families of BSSS plasm 
 

Tester 

Parameters 

Average, x±ts(х ) 
 Coefficient of variation, 

V% 
Lim (min-max) 

2019  2020 2019 2020 2019 2020  

Cross364М 16.0±0.11 16.0±0.10 3.57 3.18 14.8†17.7 13.0†17.2 

Cross255М 15.5±0.08 15.9±0.06 2.67 2.03 14.8†16.7 15.3†16.8 

Cross312М 15.3±0.07 15.9±0.07 2.16 2.07 14.5†16.7 15.1†16.7 

DK777М×DK3751 15.6±0.09 16.1±0.08 2.94 2.53 14.2†17.0 15.3†17.2 
 

years of the study, 3.57 and 3.18 %, was ob-

served with the Cross364M tester in 2019 and 

2020, respectively. Hybrids developed on its 

basis were characterised by the highest grain 

moisture content, on average of 16.0 %. Given 

the effect of tester masking, it should be noted 

that no clear assessment of grain yield and grain 

moisture content was obtained. Thus, the speci-

fied set of testers was characterised by the same 

ability as analysers of combining ability in 

terms of grain yield. In this case, it is difficult to 

determine specific heterotic models of maize 

hybrids for a given set of breeding material.  

Assessment of the general combining abi-

lity in terms of grain yield of the S4–S5 families 

allowed determining their response to the gro-

wing conditions of the year (Table 4).  

Among the 20 best samples in terms of 

combining ability, only seven samples (DK2439 

5323; DK2432 5221; DK2439 41122; DK2439 411311; 

DK2443 1111; DK2439 5311; DK2439 5321), which 

retained their class of GCA values during the 

years of research and, based on their response to 

changes in growing conditions, were identified 

as belonging to the plastic type. In the favourable 

year of 2019, 12 families were classified as 

class 2, while only one family was classified as 

such in 2020. In other words, the corresponding 

genotypes were characterised by a homeostatic 

and intensive response to changes in growing 

conditions. The first three best families had ave-

rage effects of general combining ability in the 

favourable year of 2019 (0.05–0.11 t/ha) and 

high effects in the stressful year of 2020 (1.04–

1.15 t/ha). The DK2432 5312 family can be clas-

sified as an intensive genotype due to its low 

GCA values (0.04 t/ha) in the stressful year of 

2020 and high values (0.58 t/ha) in the favourable 

year of 2019. In general, the best 20 families 

included ten families with index DK2439, five – 

with DK2443, two – with DK 2432, two – with 

DK 2422, and one family – with DK2440. The 

origin lines had worse indicators than the selec-

ted new genotypes and were classified as 2
nd
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and 3
rd

 classes of GCA values. 

An analysis of the distribution of maize 

families S4–S5 by GCA classes revealed that 

most of them were classified as second class 

(47.9 %) in the favourable year of 2019, while 

in 2020, most were classified as first class 

(45.7 %) (Table 5). 

In general, the more stressful 2020 better 

differentiated the experimental sample of fami- 

lies, which resulted in the selection of source
 

Table 4. General combining ability (GCA) and GCA classes by grain yield of the best S4–S5 families, t/ha 
 

Self-pollinated lines 
Effects of GCA Classes of GCA values 

2019  2020  average 2019  2020  average 

DK2439 41132 0.11 1.15 0.63 2 1 1 

DK2440 22132 0.10 1.10 0.60 2 1 1 

DK2439 1321 0.05 1.04 0.55 2 1 1 

DK2439 5323 0.37 0.70 0.54 1 1 1 

DK2432 5221 0.19 0.87 0.53 1 1 1 

DK2439 1311 0.01 1.03 0.52 2 1 1 

DK2443 1212 0.06 0.95 0.51 2 1 1 

DK2439 3211 0.12 0.87 0.49 2 1 1 

DK2439 41122 0.24 0.71 0.48 1 1 1 

DK2443 3211 -0.15 1.04 0.44 2 1 1 

DK2322 1211 -0.16 1.04 0.44 2 1 1 

DK2322 3113 -0.10 0.92 0.41 2 1 1 

DK2443 4211 0.08 0.67 0.38 2 1 1 

DK2439 41131 0.49 0.21 0.35 1 1 1 

DK2443 1111 0.33 0.32 0.32 1 1 1 

DK2439 4122 0.00 0.64 0.32 2 1 1 

DK443 1311 0.14 0.50 0.32 2 1 1 

DK2439 5311 0.35 0.29 0.32 1 1 1 

DK2432 5312 0.58 0.04 0.31 1 2 1 

DK2439 5321 0.29 0.28 0.28 1 1 1 

DK239МV standard -0.16 -0.26 -0.21 2 3 3 

DK2323МV standard -0.22 -1.02 -0.62 3 3 3 

DK2441МV standard -0.10 0.03 -0.04 2 2 2 

DK2442МV standard -0.02 0.07 0.02 2 2 2 

LSD 0.05 0.16 0.16 0.16 - - - 

Note. Standard – origin lines. 
 

Table 5. Distribution of maize families derived from DK2442MV by GCA classes 
 

Line group 
Number of 

families, pcs. 

Families distribution by GCA classes, % 

2019  2020  

1 2 3 1 2 3 

DK2443 17 6.4 8.5 3.2 7.4 3.2 7.4 

DK2439 32 11.7 16.0 6.4 19.1 4.3 10.6 

DK2432 14 3.2 6.4 5.3 5.3 5.3 4.3 

DK2440 9 5.3 4.3 - 6.4 3.2 - 

DK2324 8 - 6.4 2.1 2.1 4.3 2.1 

DK2322 14 1.1 6.4 7.4 5.3 2.1 7.4 

Total 94 27.7 47.9 24.5 45.7 22.3 31.9 

material resistant to dry summer conditions. The 

highest share of genotypes classified as first 

class in 2019 was found among groups with 

indices DK2439, DK2443, and DK 2440. This 

trend continued in 2020, but the number of such 

families in other groups also increased. The 

least promising were samples from the group 

with the index DK2324. 

Based on the research results, we identi-

fied 25 maize testcrosses that, on average, had 

better grain yield indicators than the standard 

hybrids DN Korund (by 0.37–0.53 t/ha) and DK 
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Burshtyn (by 0.33–0.49 t/ha) (Table 6). The 

highest yields were produced by hybrids ob-

tained on the basis of testers Cross255M and 

Cross312M. However, among the 25 best hy-

brids, the maternal component was used with 

equal frequency (6), and only Cross364M was 

represented by 7 combinations. Among the six 

families of lines studied, DK2439, DK2440, and 

DK2432 were included in the list of the best, 

using  which 13, 4 and  8 hybrids were obtained, 
 

 

Table 6. The best hybrid combinations obtained on the basis of lines related to DK2442MV 
 

Hybrid 
Grain yield, t/ha 

  Grain moisture content during 

harvesting, % 

2019  2020  average 2019  2020  average 

Cross364М×DK2439  5323 9.15 8.40 8.78 15.5 16.0 15.8 

Cross312М×DK2439  5323 9.07 8.43 8.75 15.5 16.1 15.8 

Cross255М×DK2439  5323 9.08 8.41 8.74 15.7 15.8 15.8 

Cross255М×DK2439  41132 8.63 8.85 8.74 15.3 15.8 15.6 

(DK777М×MS3751)×DK2439  5323 9.09 8.38 8.74 16.0 16.1 16.1 

Cross312М×DK2439  41132 8.58 8.88 8.73 15.1 15.7 15.4 

Cross312М×DK2440  22132 8.61 8.78 8.69 15.0 16.4 15.7 

Cross255М×DK2440  22132 8.59 8.79 8.69 15.3 15.7 15.5 

Cross312М×DK2432  5221 8.77 8.60 8.68 15.2 16.4 15.8 

Cross364М×DK2439  41132 8.51 8.86 8.68 15.4 15.6 15.5 

(DK777М×MS3751)×DK2439  41132 8.53 8.83 8.68 15.8 16.0 15.9 

(DK777М×MS3751)×DK2440  22132 8.52 8.84 8.68 15.4 16.5 16.0 

Cross364М×DK2432  5221 8.73 8.59 8.66 15.8 16.4 16.1 

Cross364М× DK2440  22132 8.50 8.82 8.66 15.6 15.9 15.8 

Cross255М×DK2432  5312 9.57 7.75 8.66 16.0 15.9 16.0 

(DK777М×MS3751)×DK2439  41122 8.87 8.44 8.65 15.4 15.8 15.6 

Cross255М×DK2439  411311 9.37 7.92 8.65 16.7 16.5 16.6 

Cross255М×DK2432  5221 8.72 8.56 8.64 14.8 15.9 15.3 

Cross364М×DK2432  5312 9.54 7.73 8.64 16.4 16.0 16.2 

(DK777М×MS3751)×DK2432  5312 9.52 7.76 8.64 15.0 16.1 15.6 

Cross312М×DK2439  411311 9.32 7.95 8.63 15.1 15.5 15.3 

Cross364М×DK2439  41122 8.83 8.43 8.63 16.3 15.9 16.1 

(DK777М×MS3751)×DK2432  5221 8.68 8.58 8.63 15.0 15.4 15.2 

Cross312М×DK2432  5312 9.46 7.77 8.62 15.0 15.5 15.3 

Cross364М×DK2439  1321 8.50 8.73 8.62 15.6 16.3 16.0 

DN Korund (standard) 8.12 8.38 8.25 15.8 15.6 15.7 

DK Burshtyn (standard) 8.30 8.27 8.29 15.7 15.7 15.7 

LSD 0.05 0.18 0.16 - 0.3 0.4 - 

Note. Standard – origin lines. 
 

respectively, which significantly exceeded the 

standards. Data on grain moisture content du-

ring harvesting were equal and showed no sig-

nificant differences. Further research resulted in 

homozygous lines that were included in the list 

of promising varieties and submitted for qualifi-

cation examination of mid-early and mid-ripe-

ning maize hybrids to the Ukrainian Institute for 

Plant Variety Examination (UIPVE) in 2023 

and 2024. The most productive combination was 

DK2442MV×DK239-6 (group index DK2439), 

which self-pollinated to produce the lines 

DK2439 and DK4239, which were included in 7 

hybrids (DKh Kalius, Hrich 2360, Sunky, DB Ya-

sinia, Motyv, DU Uziria, Lileia). The above lines 

were also submitted for registration by the UIPVE. 

The genetic pool of the heterotic model 

Iodent×BSSS/Lancaster was also used in the 

hybrids DK Veles, DK Burshtyn, Faiett, and DS 

Sula of the FAO 250–350 biological groups. 

Based on the best of them, new selection cycles 

of BSSS germplasm source material were estab-

lished with the aim of obtaining short-season 

lines with resistance to drought, heat, and cold, 

and with high combining ability for the trait 

“grain yield.”  
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Conclusions. Weather conditions in 2019 

and 2020 contributed to relatively high grain 

yields of hybrids (8.35±0.05 and 7.71±0.06 t/ha, 

respectively). These conditions helped us accu-

rately evaluate the source material based on a 

set of breeding indicators. The lack of rainfall in 

August and September at the end of the maize 

growing season levelled out the difference in 

grain moisture content between hybrids at har-

vest time. No differentiation in this indicator 

may be caused by the close genetic relationship 

of the source material. The four testers involved 

in the topcross breeding design showed very 

similar characteristics of combining ability in 

terms of grain yield in the assessment of the S4-

S5 families. The coefficient of impact of the 

male component of testcrosses was 0.530 in 

2019 and 0.860 in 2020. 

According to the research results, we 

identified self-pollinated maize families that 

were characterised by high values of combining 

ability effects in terms of grain yield, namely 

DK24395323 (0.54 t/ha); DK2432 5221 (0.53 t/ha); 

DK243941122 (0.48 t/ha); DK2439411311 (0.35 t/ha); 

DK24431111 (0.32 t/ha); DK2439 5311 (0.32 t/ha); 

DK24395321 (0.28 t/ha). Based on a study of 94 

families S4–S5 (BSSS plasm) , the best families 

in each group related to the DK2442MV line 

were selected according to the GCA assessment 

for the trait „grain yield‟ in accordance with the 

following indices: 10 families – DK2439 , 5 – 

DK2443 , 2 – DK2432, 2 – DK2422, and 1 fa-

mily – DK2440. They significantly exceeded 

the original forms DK2442MV, DK239MV and 

DK2323MV according to GCA assessments. It 

was determined that the group with the index 

DK2439 provided the highest number of fami-

lies (8) with high GCA in terms of grain yield. 

DK2439MV and DK4239MV served as parental 

components of seven promising maize hybrids 

that were submitted for qualification examina-

tion. Further development of the heterotic model 

Iodent×BSSS/Lancaster of FAO 250–350 bio-

logical groups will allow the synthesis of highly 

adapted maize hybrids with high grain yield 

potential on a new heterotic model.  
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Черчель В. Ю., Круглова М. О. Селекційна характеристика сімей кукурудзи S4–S5 вихідної лінії 

ДК2442МВ.  Зернові культури. 2025. 9 (1). 5–12. 
Державна установа Інститут зернових культур Національної академії аграрних наук України (ДУ ІЗК НААН), 

вул. Володимира Вернадського, 14, м. Дніпро, 49009, Україна 
 

Актуальність. Висока ефективність зародкової плазми Stiff Stalk Synthetic (BSSS) в селекцій-

них програмах провідних світових компаній зумовила необхідність більш широкого її застосування і 

в селекційних компаніях України. Проте, поширення такого вихідного матеріалу стримується низкою 

чинників: пізньостиглістю, слабкою стійкістю до спеки й посухи та труднощами адаптації до умов 

України. Одним із методів поліпшення зародкової плазми BSSS у вітчизняній селекції є схрещування 

її з лініями інших зародкових плазм адаптованих до умов України, зокрема, Ланкастер. Мета досліджень 

полягала у вивченні комбінаційної здатності за ознакою «врожайність зерна» сімей S4-S5, створених 

на базі лінії кукурудзи плазми BSSS ДК2442МВ. Матеріали та методи. Дослідження проведені про-

тягом 2019–2020 рр. у спеціальній трипільній сівозміні ДУ ІЗК НААН. Для оцінки комбінаційної 

здатності за ознакою «врожайність зерна» самозапилених сімей кукурудзи використано 94 зразка S4–

S5 та чотири вихідні лінії. Дослідження проводилося за топкросною схемою схрещувань на базі чоти-

ри тестерів, альтернативних за рівнем прояву гетерозису плазм. Результати. Відносно сприятливі 

погодні умови дозволили сформувати високий рівень врожайності зерна гібридів кукурудзи 8,35±0,05 т/га 

у 2019 р. і 7,71±0,06 – у 2020 р. та створити хороший фон для добору самозапилених сімей за ком-

бінаційною здатністю. Аналіз самозапилених сімей виявив, що до першого класу ЗКЗ за врожайністю 

зерна були віднесені ДК2439 5323; ДК2432 5221; ДК2439 41122; ДК2439 411311; ДК2443 1111; 

ДК2439 5311; ДК2439 5321, які характеризувались пластичністю до різних умов років дос-ліджень. 

Загалом до числа 20 найкращих увійшли сім‟ї з індексами ДК2439 – 10, ДК2443 – 5, ДК2432 – 2, ДК 

2422 – 2 та ДК2440 – 1. Виділено гібриди, які за врожайністю зерна перевищували гібриди стандарти 

ДН Корунд (на 0,37–0,53 т/га) і ДК Бурштин (на 0,33–0,49 т/га). Висновки. За результатами  

досліджень виділені самозапилені сім‟ї кукурудзи, що мали високі оцінки ефектів комбінаційної 

здатності за ознакою врожайність зерна, та здійснено їх розподіл за типом реакції на зміни умов ви-

рощування. Найбільш продуктивними за високої ЗКЗ були сім‟ї з індексом ДК2439, з числа яких дві 

лінії (ДК2439МВ і ДК4239МВ) передано на кваліфікаційну експертизу. Вони стали складовими семи 

перспективних гібридів кукурудзи.  

Ключові слова: кукурудза, самозапилені сім’ї, гібрид, топкрос, комбінаційна здатність,  

урожайність зерна, вологість зерна 
                                        


