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ABSTRACT  

The purpose of the study is to determine the characteristics of growth, development and productivity of 
varieties and hybrids of sweet corn by cultivation in the soil and climatic conditions of Karakalpakstan. In 
2017-2019 the growth, development and yield of 8 varieties and 8 hybrids of sweet corn were evaluated 
in the conditions of Karakalpakstan. Carried out a selection of the varieties and hybrids which based on 
the chosen with the best results of varieties and hybrids of sweet corn and those were recommended for 
further studies. After sowing seeds of 8 varieties and 8 hybrids of sweet corn, the duration of the 
germination period was 7-9 days. Of the studied varieties and hybrids, ‘Zamin’, ‘CanPedro 2 Inta’, ‘Berys’ 
had relatively early germination, ‘SPV 1022’, ‘Leonard's Early’, ‘Honey Bontham F1’, ‘Spirit F1’, ‘Megaton 
F1’, ‘Baron F1’, ‘Soyan F1’, ‘Hybrid F1’ had relatively late germination of 9 days. It has been established 
that the period from germination to the stage of formation of the seventh leaf is 13-16 days, the period 
from the stage of formation of the seventh leaf to the formation of a panicle is 23-33 days, the period from 
the formation of a panicle to flowering is 4-6 days, the period from flowering to the formation cobs is 9-15 
days. In the studied varieties and hybrids, the period from the formation of cobs to milky ripeness was 13-
18 days, from 1st stages of ripeness to 2nd stage of ripeness lasted up to 4-8 days. A study of the duration 
of the development phases of varieties and hybrids showed that the period of growth from germination to 
1st and 2nd stages of ripeness is 75-85 days. Early yield was observed in hybrids ‘Baron F1’, ‘Sweet star 
F1’, ‘Spirit F1’, ‘Soyan F1’, vegetation period 73-77 days, relatively early yield was observed in varieties 
and hybrids ‘Zamin’, ‘Sentinel F1’, ‘SPV 1022’, ‘Osnova 209’, ‘Hybrid F1’, ‘Can Pedro 2 Inta’, ‘Clx3349ys 
clause’ growing season 79-81 days. The selection of varieties and hybrids most appropriate to the soil 
and climatic conditions of Karakalpakstan was carried out and recommended for cultivation by farmers 
and dekhkan farms. 

Keywords: Sweet corn, variety, hybrid, 1st and 2nd stages of ripeness, growing season, plant height, 
number of cobs, cob weight, yield. 

 

Introduction 

The world of vegetable crops is diverse and the search for opportunities for their 
effective use is one of the urgent tasks of vegetable growing. Because among vegetable 
crops there are species more adapted to drought, high soil mineralization, high 
temperatures and other natural stressful conditions. One of the crops adapted to such 
stressful conditions is vegetable (sweet) corn. 
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To date, sweet corn is cultivated worldwide in fields with an area of up to 191.4 million 
hectares. According to the FAO, in 2020, a sweet corn crop of 1,115,975 thousand tons 
was obtained, including: in the USA - 354.5 million tons, in China - 256.5 million tons, in 
Brazil - 107.8 million tons, in Europe - 62.6 million tons, in Argentina - 46.7 million tons, 
in Ukraine - 29, 0 million tons, in India - 28.1 million tons, in Mexico - 27.5 million tons, 
in South Africa - 15.7 million tons, in Russia - 13.7 million tons, and in other countries 
over 174.1 million tons [1]. 

In particular, sweet corn is cultivated in 70 countries of the world on an area of about 
400 thousand hectares. In the USA 270.2 thousand hectares, in Hungary 30.4 thousand 
hectares, in Canada 29.1 thousand hectares, in Japan 27.9 thousand hectares of land 
is cultivated with sweet corn and the average yield in the world is 9.6-15 .8 t [2]. 

Corn and its subspecies are used in the national economy for various purposes, 
including 45-50% in Europe, 30-35% in North and Central America, 50-55% in South 
America, 70-80% in Asia, in Africa 65-70%, in Australia 35-40% of the total crop is used 
for food. In countries such as Portugal, Mexico, Cuba, Pakistan, Indonesia, 90-95% of 
corn grains are used for food [3; 4]. 

Grains of vegetable (sweet) corn, which are harvested in the phase of early-middle 
ripeness, are used in a boiled, canned form and remain fresh for a long time in a frozen 
state. Sweet corn grains are rich in sugar and starch, in addition to them, they contain a 
significant amount of protein, fats necessary for human health, vitamins C, B1, B2, PP, 
and provitamin A. In terms of nutritional value, it is not inferior to such crops as peas 
and beans [5, 6, 7]. 

A number of research works are being carried out in the world community to form a 
healthy diet by expanding the geography of distribution of food crops, as well as 
increasing the number of types of food crops due to the acclimatization of new species 
[8]. Therefore, the main objectives of our research were the selection of varieties and 
hybrids of sweet corn for cultivation as a vegetable crop in all regions of the republic, 
determining the optimal timing of sowing seeds, studying biological, morphological 
features, developing a scientific justification for cultivation technology in the soil and 
climatic conditions of Karakalpakstan. 

Materials and methods  

A technology for the cultivation of sweet corn in the early stages in the conditions of the 
Republic of Karakalpakstan was developed, varieties and hybrids corresponding to soil 
and climatic conditions were selected, optimal sowing dates were determined and 
recommendations for cultivation were given. The growth, development, productivity of 
cob varieties and hybrids of sweet corn have been studied and analyzed. 
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The object of study are grains, plants, leaves and cobs of varieties and hybrids of sweet 
corn ‘Eureka’, ‘Zamin’, ‘SPV 1022’, ‘Can Pedro 2 Inta’, ‘Berys’, ‘Leonard's Early’, ‘Base 
209’, ‘Clx3349ys clause’, ‘Honey Bontham F1’, ‘Sweet Star F1’, ‘Spirit F1’, ‘Megaton 
F1’, ‘Sentinel F1’, ‘Baron F1’, ‘Soyan F1’, ‘Hybrid F1’. Seeds of varieties and hybrids of 
sweet corn were sown as the main crop in the third decade of April according to the 
70x30 scheme and the terms of germination, the onset of the seventh leaf phase, the 
appearance of male flowers, flowering, the development of cobs, the phase of milky 
ripeness, the beginning of waxy ripeness (10%), full ripeness (75%). The results 
obtained were processed using the Excel program. The economic efficiency of 
cultivation of varieties and hybrids of sweet corn has been determined. 

Results and discussion  

In order to study the adaptability to the soil and climatic conditions of Karakalpakstan, 
seed germination, vegetation duration, plant height, biometric indicators of varieties and 
hybrids of sweet corn were determined and the following results of the studies were 
obtained. The duration of the germination period was 7-9 days after sowing seeds of 8 
varieties and 8 sweet corn hybrids. The varieties ‘Zamin’, ‘Can. Pedro 2 Inta’, ‘Berys’ 
and hybrids ‘Sweet Star F1’, ‘Sentinel F1’ which was 7 days after sowing. The varieties 
and hybrids ‘SPV 1022’, ‘Leonard's Early’, ‘Honey Bontham F1’, ‘Spirit F1’, ‘Megaton 
F1’, ‘Baron F1’, ‘Soyan F1’, ‘Hybrid F1’ had relatively late germination, which was 9 
days. The period from germination to the seventh leaf phase was 13-16 days, from the 
formation of the seventh leaf to the appearance of male flowers 23-33 days, from the 
appearance of male flowers to flowering 4-6 days, the period from flowering to the 
appearance of cobs was 9-15 days. In the studied varieties and hybrids, the period from 
ear formation to milky ripeness lasted 13-18 days, from milky ripeness to waxy ripeness 
4-8 days. 

The study of the duration of the development phases of varieties and hybrids showed 
that the growing season from seed germination to early-middle stages of ripeness is 75-
85 days. The hybrids ‘Baron F1’, ‘Sweet Star F1’, ‘Spirit F1’, ‘Soyan F1’ turned out to be 
more early ripening, in which the growing season was 73-77 days, the varieties and 
hybrids ‘Zamin’, ‘Sentinel F1’, ‘SPV 1022’, ‘Osnova 209’, ‘Hybrid F1’, ‘Can Pedro 2 Inta‘ 
turned out to be relatively early and, ‘Clx3349ys clause’ in which the growing season 
lasted 79-81 days. 
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Figure 1. Plant height indicators of varieties and hybrids  

of sweet corn, cm (2017-2019). 

The height of the experimental plants reached from 124.8 cm to 217.5 cm. sweet corn 
hybrids ‘Can Pedro 2 Inta’, ‘Leonard's Early’, ‘Hybrid F1’ had the highest and reached 
183.5-217.5 cm; ‘Hybrid F1’ and on average reached up to 175.4-178.5 cm in height. 
The shortest plants were observed in the hybrid ‘Spirit F1’ and variety ‘Osnova 209’ and 
reached a height of 124.8-147.4 cm (Fig. 1). 

When analyzing the wet and dry mass of the roots, as well as its volume, the largest 
mass of the root system was noted in the varieties and hybrids ‘Can Pedro 2 Inta’, 
‘Leonard's Early’, ‘Hybrid F1’ which amounted to 415.8-285.0 g, a relatively high 
formation of mass and volume of the root system was observed in the varieties 
‘Clx3349ys clause’, ‘SPV 1022’, ‘Zamin’ which amounted to 186.8-220.8 g, the smallest 
mass and volume of the root system was observed in the hybrids ‘Soyan F1’, ‘Spirit F1’ 
and the variety ‘Osnova 209’ which amounted to 106.1-119.7 g . 
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Corresponding changes in the mass of the aerial part in the experimental plants were 
determined and the largest mass of the stem and leaves was possessed by the hybrids 
‘Can Pedro 2 Inta’, ’Leonard's Early’, ‘Hybrid F1’, the weight of the wet mass of the stem 
in which was 501.6-560.1 g, and the weight of fresh leaves was 95.6-130.5 g. When 
studying the formation of leaves on one plant, the largest number of leaves due to 
lateral stems reached up to 22.6-29.7. The smallest number of leaves was formed by 
varieties and hybrids ‘Spirit F1’, ‘Soyan F1’, ‘Honey Bontam F1’, ‘Osnova’, which 
amounted to 9.1-9.6. Relatively more leaves were formed by the varieties and hybrids 
‘Baron F1’, ‘Can Pedro 2 Inta’, ‘Evrika, Sweet Star F1’, ‘Megaton F1’. 

In the study of the leaf surface area, compared to the control variety, the varieties ‘SPV 
1022’, ‘Berys’, ‘Leonard's Early’, ‘Clx3349ys clause’ had relatively high indicators, and 
the remaining varieties had relatively low indicators. ‘Megaton F1’, ‘Sentinel F1’, ‘Sweet 
Star F1’, ‘Baron F1’, ‘Hybrid F1’ had high rates among sweet corn hybrids. 

When comparing the height of the first formed cob on the main stem in the control 
variety ‘Evrika’, this figure was 30.3 cm, in the varieties ‘Berys’, ‘SPV 1022’ and 
‘Clx3349ys clause’ 35.4-41.7 cm, in the varieties ‘Zamin’ and ’Osnova 209’ it was 21.3- 
23.6 cm. The highest positioned first cobs were observed in varieties ‘Can Pedro 2 Inta’ 
and ‘Leonard's Early’ and amounted to 55.0-60.0 cm. 

Figure 2. Before harvesting ‘Zamin’ variety of sweet corn on 2019. 

In the studied hybrids ‘Sentinel F1’, ‘Hybrid F1’ and ‘Sweet Star F1’, the first cobs on the 
main stem were located at a height of 32.2-41.1 cm, in hybrids ‘Soyan F1’, ‘Megaton 
F1’, ‘Honey Bontham F1’, ‘Baron F1’ at a height of 25.0-28 9 cm, in the ‘Spirit F1’ 
hybrid, the height of the first cob was the lowest and amounted to 16.4 cm. 

When analyzing and comparing the yield indicators of several varieties and hybrids of 
vegetable (sweet) corn, rather different results were obtained. The output of marketable 
cobs from each bush was from 1.2 to 2.3 pieces. ‘Zamin’, ‘Leonard's Early’ varieties and 
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‘Sentinel F1’, ‘Megaton F1’ hybrids formed the largest number of commercial cobs, in 
which the indicators reached up to 2.1-2.3 pieces. Variety ‘Osnova 209’ (1.3 pcs) and 
hybrids Spirit F1 (1.2 pcs), ‘Soyan F1’ (1.5 pcs) had the least number of commercial 
cobs. In terms of the average weight of one cob, the varieties ‘SPV 1022’, ‘Clx3349ys 
сlause’, ‘Can. Pedro 2 Inta’, ‘Zamin’ and reached 237.2-244.0 g. Among the hybrids 
studied, high weights of one cob, reaching up to 220.8-240.2 g, were noted in ‘Sweet 
Star F1’, ‘Honey Bontham F1’, ‘Hybrid F1’ and ‘Sentinel F1’. In other hybrids studied, 
the weight of one cob was 154.9-178.6 g.  

Conclusion 

The studied prototypes of the ‘Zamin’ variety were distinguished by their precocity (79 
days), the formation of a large number of cobs (3.2 pcs), the yield of marketable ears 
(2.1 pcs), marketability and yield (10.0 t/ha). The studied hybrid ‘Megaton F1’ showed 
the highest results in terms of quality and yield. Compared to other hybrids, it had more 
cobs (2.9 pcs), a high yield of marketable ears (2.3 pcs), was distinguished by 
marketability and high yield (10.6 t/ha). 
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