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Topicality. Post-harvest processing technologies for maize seeds include seed separation, which has  

a significant impact on the seed quality. The main methods of separation include sieving a seed mixture on 

flat sieves with different mesh sizes depending on the linear size of the seeds. This sieving technique helps to 

separate fractions with high sowing and yield properties. Purpose. To establish the peculiarities of sieving of 

seeds of maize hybrids and their parental components, as well as determine the seed fractions with high 

germination and yield properties. Materials and Methods. The object of the research was hybrids and their 

parental components of the selection of the SE Institute of Grain Crops of NAAS. Seed separation was car-

ried out on sieves with different mesh types and sizes: round meshes with a diameter of 7.0–9.5 mm and ob-

long meshes with a diameter of 4.5–7.00 mm. Seed quality indicators of individual fractions were determined 

according to the standard DSTU 4138–2002, as well as in the field according to the methodology of the SE 

Institute of Grain Crops of NAAS. Results. The process of sieving of maize seeds is studied on the example of 

different maize hybrids and self-pollinated lines. The dependencies between the yield of individual seed frac-

tions, their linear size (width and thickness of the seed) and quality are revealed. The process of sieving of 

maize seeds is studied on the example of different maize hybrids and self-pollinated lines. It was found that 

the yield and quality indicators depend on the physical and biological properties of the separation object. 

Conclusions. When seed was separated on sieves with round meshes, the main part of hybrid seed was sepa-

rated on sieves with mesh size of 8.0–8.5 mm (DB Khotyn) and 9.0–9.5 mm (DN Khortytsia), seeds of their 

parental components were separated on sieves with mesh sizes of 7.0–8.0 mm and 8.5–9.0 mm, respectively. 
The highest field germination is observed in seed fractions separated on sieves with round meshes of 8.5–9.0 mm 

and oblong meshes of 4.0–5.5 mm. In the process of sieving, the type and size of sieves (by the type of meshes) 

is subject to control, depending on the yield of individual seed fractions and their germination. 
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Introduction. The technology of post-

harvest processing of maize seeds is more com-

plex and includes more operations and machines 

than the processing of other crops. Separation, 

which is performed to clean, sort and calibrate 

seeds of maize hybrids and their parental com-

ponents, is one of the main operations. 

In classical terms, separation means the 

division of a mixture into its components [1]. 

This process is especially important for maize, 

as its seeds are characterised by significant het-

erogeneity in terms of environmental, genetic, 

maternal quality [2, 3].  

The heterogeneity is the result of a combi-

nation of factors, including hydrothermal envi-

ronmental conditions, soil fertility, varietal agri-

cultural technology and technical and technolog-

ical parameters of crop cultivation, harvesting, pro-

cessing and storage, and executive discipline.       

 Morphological heterogeneity, which is the 

difference in physical and mechanical characte-

ristics of individual seeds in one ear of maize, 

also has an impact [4]. The heterogeneity of 

maize  seed  stock  can  be  partially  reduced by  
–––––––––––––––––––––––––––––––––– 
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sieve separating it according to the physical, 

mechanical and biological properties of the 

seed. An analysis of the known methods shows 

that the most widespread is the sieving method, 

in which the seed mixture is separated on the 

basis of the linear size of seeds – their width, 

thickness and length. Flat sieves (screens) with 

meshes of various configurations, such as round 

or oblong, are used for separation. On sieves 

with round meshes, the separation process is 

based on the seed width, and on sieves with ob-

long meshes, the separation process is based on 

the seed thickness. 

The technology and technique of sieve 

separation has been sufficiently studied in many 

papers by domestic and foreign scientists and 

summarised by the group of authors [5]. The 

authors have developed schemes and modes of 

separation of seed material of various crops, de-

scribed the main machinery and complexes, 

their methods of adjustment and regulation. At 

the same time, the separation technologies show 

a general pattern, which consists in the unifica-

tion of equipment and the separation of individ-

ual seed fractions. In particular, the process of 

maize separation involves monitoring and main-

taining a standard set of working tools, primari-

ly sieves, which determine the yield and quality 

of the product [6, 7]. 

However, the recent concept of maize seed 

separation has become more focused on the se-

lection of modes depending on the physical and 

mechanical, and biological properties of seeds 

of hybrids and their parental components. Our 

experiments revealed significant differences bet-

ween the linear size, weight and bulk weight, 

hardness, and seed shape of hybrids and self-

pollinated lines, which should certainly be taken 

into account in seed separation [8, 9]. The he-

terogeneity that results from the use of geno-

plasms of maize hybrids and their parental com-

ponents in the breeding process has a particular 

impact [10]. 

The research is aimed at identifying the 

peculiarities in the sieve separation of seeds of 

maize hybrids and their parental components, as 

well as at determining the effect of separation 

methods on the seed yield, germination and 

yield of individual seed fractions.   

Materials and Methods. The studies were 

conducted at the Laboratory of Grain Storage 

Methods and Standardisation as part of the State 

Enterprise Institute of Grain Crops of NAAS 

during 2021–2024. The seed separation was car-

ried out in laboratory and production conditions, 

on sieves with round meshes with diameters of 

9.5 mm, 9.0, 8.5, 8.0, 7.0 mm and oblong me-

shes of 7.0 mm, 6.5, 6.0, 5.5, 5.0, 4.5 mm; on 

each sieve, two seed fractions were separated 

according to the scheme - tailing and sifting. In 

the laboratory experiment, the seed mixture was 

sieved on a mechanical classifier for three 

minutes, according to the method of DSTU 

4138–2002. Seed quality indicators (moisture 

content, 1000 seed weight, fraction yield, labo-

ratory germination) were also evaluated accor-

ding to the methodology of DSTU 4138–2002 

[11]. To study field germination and seed yield, 

we followed the methodology of the SE Institute 

of Grain Crops of NAAS, which consisted of 

sowing a certain number of seeds manually and 

counting the seedlings when they fully emerged 

[12]. The agricultural techniques used in the 

field trials were generally accepted and corres-

ponded to the methodology of the SE Institute 

of Grain Crops of NAAS [13]. The research ma-

terial was hybrids DB Khotyn and DN Khorty-

tsia and parental components (simple hybrids 

and self-pollinated lines) [14]. Mathematical 

and statistical processing of the data obtained 

was carried out using EXCEL spreadsheets [15]. 

Results and Discussion. As already noted, 

maize seeds differ significantly from other cere-

als such as wheat, rye, barley, and oats in terms 

of their main physical characteristics. In particu-

lar, maize seeds are 1.4–3.2 times wider, 1.9–2.3 

times thicker, with a weight of 6.7–12.1 times 

more, and sailing capacity of seeds is more 1.3–

1.5 times than in other cereals. Under these 

conditions, the separation process may be dif-

ferent and lead to different results in terms of 

production quality and yield. Nevertheless, 

maize seed separation is carried out on typical 

machinery that was primarily designed for pro-

cessing spiked cereals.  

In recent years, we have significantly ex-

panded the diversity of maize seed material by 

introducing new hybrids and their parental 

components. 

 It was found that the seeds of parental 

components – self-pollinated lines can have dif-

ferent linear size, slightly lower weight, density 

and mechanical strength compared to the seeds 

of hybrids developed on their basis. Considering 
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the significant heterogeneity, we can assume 

that the mechanism of separation of maize seed 

mixture on typical separation sieves may be in a 

different way, which may lead to a different 

procedure of fraction formation compared to 

other cereals.   

This was confirmed by the result of sieve 

separation of DN Khortytsia hybrid seeds, con-

ducted by different traits and sieves (Table 1).  

It was found that separation based on the
 

Table 1. Effect of sieve separation based on different traits on germination  

and seed yield of DN Khortytsia hybrid, 2020–2022 
 

Trait  

for separation  

Fraction Seed germination rate, % Seed 

yield,  

t/ha 
No. 

size of seed,  

mm 

1,000 seed 

weight, g 

laboratory* 
field 

1 2 

Width of seed 

1 9 270–280 95 85 81 8.3 

2 8 240–260 95 87 84 8.5 

3 7 190–220 94 80 75 7.2 

4 6 148–180 92 75 70 6.5 

LSD05                                                                                                                                                   2.1           2.3                     0.38 

Thickness of seed 

1 5.5 258–265 93 80 72 7.1 

2 4.5 220–250 96 79 76 7.3 

3 4.0 185–210 94 82 78 7.4 

4 3.5 145–175 93 79 76 7.2 

LSD05                                                                                                                                                     2.3           2.6                    0.31 

Note*. 1 – according to method by DSTU 4138; 2 – cold test method. 
 

seed width on sieves with round meshes allows 

us to obtain fractions that differ not only in 

physical characteristics but also in biological 

properties. 

Thus, among all four fractions, the highest 

germination and yield was in the seeds of the first 

and second fractions, with 1000 seed weight over 

240 g, the fractions were separated on sieves with 

a mesh diameter of 8–9 mm. Seeds of the third, 

and especially of the fourth fraction, separated on 

sieves with 6–7 mm meshes, had lower laboratory 

and field germination compared to the first and 

second fractions. The yield properties of different 

fractions were similarly varied: the seed yield of 

the first and second fractions was 8.3–8.5 t/ha, the 

third – 7.2 t/ha, the fourth – 6.5 t/ha.  

Separation on sieves with oblong meshes 

according to the trait ‘seed thickness’ also re-

sulted in four fractions in the experiments; how-

ever, these fractions were almost equivalent in 

terms of germination and yield of maize seeds. 

For example, their laboratory germination rate 

by the standard germination method was 93–

96 %, by the cold method – 79–82 %, field 

germination rate ranged within 72–78 %. There 

was also no significant difference in the yield of 

individual fractions separated by the trait ‘seed 

thickness’, their yield was 7.1–7.4 t/ha.  

Thus, during sieve separation of maize 

seeds, various features are manifested that are 

associated with the physiological and biological 

properties of hybrids and their parental compo-

nents. It was found that separation on sieves 

with round meshes divides seeds into fractions 

depending on the hybrid and self-pollinated line 

(Table 2). For example, a large part of seeds of 

hybrids DB Khotyn and Cross255M was sepa-

rated on sieves with 8.0–8.5 mm meshes, DN 

Khortytsia hybrid – on sieves with 9.0–9.5 mm 

meshes, and Cross266S hybrid – with 8.5– 

9.0 mm meshes. For self-pollinated lines, the 

separation procedure was otherwise: a large part 

of seeds of DK680MVZS and DK315M sterile 

lines was separated on sieves with 7.0–8.0 mm 

meshes; DK365SVZM – with 8.0–8.5 mm meshes; 

DK 296S sterile – with 9.0–9.5 mm meshes.  

Therefore, maize seed separation should 

be carried out under constant monitoring of the 

sieve size and the yield of individual fractions. 

In a typical separation technology, cer-

tain seed fractions are obtained by separation 

without consideration of seed quality indicators. 

Therefore, seed germination was determined by 

separate fractions obtained on sieves of different 

sizes, with round and oblong meshes. Laborato-

ry germination was determined based on the 

method by DSTU 4138–2002, according to 

which the seeds were standard (germination was 

92 % and above). However, the main attention 

was paid to field germination, which is signifi-
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Table 2. Seed fraction yield of hybrids DB Khotyn and DN Khortytsia and their  

parental components depending on sieve separation, 2022–2023 
 

Hybrid, line 
Seed yield by sieve meshes, % 

9.5 mm 9.0 mm 8.5 mm 8.0 mm 7.0 mm 

DB Khotyn – 7.5 41.6 44.9 6.0 

Cross 255М  – 20.0 29.3 32.2 18.5 

DK680MVZS – 16.2 19.4 28.3 36.1 

DK315М standard – 16.6 21.2 29.8 32.4 

DN Khortytsia 38.5 21.7 18.7 11.5 9.6 

Cross266S 21.8 25.8 24.3 16.6 11.5 

DK365SVZM – 14.9 29.7 31.9 23.5 

DK296S standard 34.0 29.0 17.6 10.8 8.6 
 

cantly related to the yield of crop. 

It was found that fractions were formed 

with seed germination depending on their size 

when separated on sieves with round meshes 

(Table 3). At the same time, the seed quality 

largely depended on a number of factors, such 

as the impact of genotype, cultivation tech-

nology and growing conditions, harvesting 

and post-harvest processing. 

However, there is a general pattern that
 

Table 3. Field germination of individual seed fractions of hybrids DB Khotyn, DB Khortytsia  

and their parental components by separation on sieves with round meshes, 2022–2024 
 

Hybrid, line 
Seed germination rate according to the sieve meshes, % 

9.5 mm 9.0 mm 8.5 mm 8.0 mm 7.0 mm 

DB Khotyn – 76 80 76 65 

Cross 255М  – 70 68 52 50 

DK680MVZS – 68 70 60 56 

DK315М standard – 58 60 56 45 

DN Khortytsia 85 87 82 80 68 

Cross266S 78 80 72 60 58 

DK365SVZM – 55 50 47 42 

DK296S standard 80 78 64 56 54 
 

fractions with larger seeds separated on sieves 

with 8.5–9.5 mm meshes have higher field ger-

mination. The lowest field germination was rec-

orded in seed fractions separated on sieves with 

7.0 mm meshes; the decrease in field germina-

tion was 13–25 % depending on the hybrids and 

their parental components. 

The data obtained for separation of maize 

seeds on sieves with oblong meshes were essen-

tially different (Table 4). This separation meth-

od resulted in separation into fractions based on 

seed thickness, but no clear correlation between 

individual fractions and seed germination was 

found. The relationship between seed fraction 

and germination was unstable, in contrast to the 

separation on sieves with round meshes. 

A new pattern was found at separation on 

sieves  with oblong  meshes: the increase in ger-  

 

 

Table 4. Field germination of individual seed fractions of hybrids DB Khotyn, DB Khortytsia  

and their parental components by separation on sieves with oblong meshes, 2022–2024 
 

Hybrid, line 
Seed germination rate according to the sieve meshes, % 

7.0 6.5 6.0 5.5 5.0 4.5 4.0 

DB Khotyn 66 72 76 75 76 80 – 

Cross 255М  – 64 66 68 66 67 70 

DK680MVZS – – – 70 68 64 76 

DK315М standard – 58 56 56 66 64 60 

DN Khortytsia – – – 67 75 77 80 

Cross266S – – – 65 70 72 70 

DK365SVZM 47 45 47 50 57 – – 

DK296S standard – 60 – 64 70 75 74 
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mination rates occurs due to the so-called flat-

tened seeds. Perhaps, there is a connection be-

tween the seed structure and the germination 

mechanism caused by the fact that the embryo 

in a flattened seed is more developed and ger-

minates better. 

It should be added that a flattened seed is 

formed on the middle part of the ear, where 

conditions for seed ripening and drying are stab-

le. Seeds with such parameters are separated 

into fractions by sieving with round meshes. 

When separated on sieves with oblong meshes, 

seeds with higher germination were separated 

on sieves with 4.0–5.5 mm meshes, the increase 

in germination was 5–14 % compared to seeds 

separated on sieves with 6.0–7.0 mm meshes. 

Conclusions.  

The peculiarities in separation of seeds of 

maize hybrids and their parental components on 

sieves with round and oblong meshes were es-

tablished. The peculiarities related with separa-

tion according to different traits of seeds, its 

width and thickness, significantly affect the seed 

yield and quality. The seed yield and quality 

depends in a certain way on the physical and 

biological properties of the object for separa-

tion, i.e. the complete characteristics of hybrids 

and self-pollinated maize lines. While separating 

the DB Khotyn hybrid and its parental compo-

nents (lines), the bulk of the seeds are separated 

on sieves with round meshes (8.0–8.5 mm and 

7.0–8.0 mm),  and the DN Khortytsia hybrid – 

on sieves with 9.0–9.5 and 8.5–9.0 mm meshes, 

respectively. 

The field germination rate of seeds de-

pends on the separation method of maize into 

individual fractions. The highest germination 

rate is observed for seeds separated on sieves 

with round meshes of 8.5–9.0 mm. The best 

germination rate is obtained for seed fractions 

separated on sieves with oblong meshes of 4.0–

5.5 mm. 

The above separation modes are recom-

mended for implementation in cleaning – sor-

ting – calibration technologies. In the process of 

separation, it is necessary to monitor and regu-

late the sieve size, the yield of individual seed 

fractions and their quality.  
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Актуальність У технологіях  післязбиральної обробки насіння кукурудзи його сепарування  
значним чином впливає на якість посівного матеріалу. До основних способів сепарування 
відноситься спосіб, за яким розділення суміші насіння відбувається на пласких ситах з різними 
отворами залежно від лінійного розміру насінин. За допомогою такого сепарування можна виділити 
фракції з високими посівними і врожайними властивостями. Мета роботи – встановити особливості 
ситового сепарування насіння гібридів кукурудзи та їх батьківських компонентів, визначити фракції з 
високою схожістю насіння та його врожайністю. Матеріали та методи. Об’єктом досліджень 
слугували гібриди селекції ДУ ІЗК НААН разом з їх батьківськими компонентами. Сепарування 
насіння проводили на ситах з отворами різного типорозміру: круглі діаметром в межах 7,0–9,5 мм та 
довгасті – 4,5–7,00 мм. Показники якості насіння окремих фракцій визначали за стандартом ДСТУ 
4138-2002, а також у польових умовах згідно з методикою ДУ ІЗК НААН. Результати. Досліджено 
процес ситового сепарування насіння кукурудзи на прикладі різних гібридів та самозапилених ліній. 
Виявлено залежності між виходом окремих фракцій насіння, його лінійним розміром (ширина і 
товщина насінини) та якістю, показники виходу і якості складаються під впливом фізичних і 
біологічних властивостей об’єкта сепарування. Висновки. За сепарування на ситах з круглими 
отворами основна частина насіння гібридів виділяється на ситах з діаметром отворів 8,0–8,5 мм (ДБ 
Хотин) і 9,0–9,5 мм (ДН Хортиця), насіння їх батьківських компонентів виділяється на ситах з 
отворами 7,0–8,0 мм і 8,5–9,0 мм відповідно. Польова схожість є найвищою у фракцій насіння, 
виділених на ситах з круглими отворами 8,5–9,0 мм, з довгастими отворами – на ситах 4,0–5,5 мм. У 
процесі ситового сепарування контролю підлягає типорозмір сит (за видом отворів) залежно від 
виходу окремих фракцій насіння та його схожості. 

Ключові слова: сепарування, насіння кукурудзи, гібриди і самозапилені лінії, фракції, вихід, 
схожість насінин 

 


