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ABSTRACT 
 
Generative reproduction of potatoes in production is applied for generally selection purposes. However, 
represents a great interest such way of receiving seed and food potatoes proceeding from economy of 
tuber material per unit area and to quality of seed material the cultures connected by a generating of 
infectious diseases in the subsequent generations. 
Considering these circumstances, we considered necessary to conduct researches on studying of 
generative reproduction of potatoes - as method of creation of initial material for primary seed farming 
of potatoes on a virus-free basis.  
In researches insignificant contamination (0,4-1,4%) of seedlings by viruses in the hidden form is 
established. On the frequency of identification, the viruses S and U prevailed, only 0,4% of plants of a 
hybrid of Vir-8 contained a virus M and as much plants of hybrid population of K7115 were carriers of 
a virus X, 0,4-0,9% of a plant of all hybrids positively reacted to the maintenance of a virus U. 
The insignificant prevalence of plants is viruses at generative reproduction the consequence of 
reinfection of plants during vegetation of seedlings. 
It is established that the volume of the production made at cultivation of potatoes more depends in the 
generative way on a right choice of the hybrid population suitable for seed lings culture. So, the biggest 
crop (18,5 t/hectare) is received at hybrid population the Maiden, the lowest (4,8 t/hectare) - at K7115 
hybrid (tab. 2.). 
Calculations of economic efficiency of cultivation of potatoes show that due to sharp decrease in costs 
of seed material, level of profitability of production of potatoes of separate hybrid populations reaches 
199%. 
 

 
INTRODUCTION 
In potato growing the question of reproduction uses in the generative way keen 
interest. This way has huge advantages in comparison with tuber culture [1]. If to 
consider that in costs of production of potatoes the main part (60-65%) is made by 
seed material[2], it is possible to present an economy picture since at generative 
reproduction of potatoes only 100-120 g of seeds on 1 hectare which cost makes 5% 
of expenses are required. Besides, many pathogens, including viruses, aren't 
transferred at sexual reproduction of potatoes[3]. 
However, data on transfer of the viruses seeds which are based on experimental data 
are very limited and inconsistent some authors absolutely reject such type of transfer 
even if they are brought together from sick plants. Therefore, E.V.Truskinov and V. A. 
Polyakova offer as improvement of samples of collections in quarantine, based on that 
it is easier to select virus-free plants among seedlings, than among tuber which is often 
reproduced vegetationally in several reproductions[4]. 
Considering these circumstances, we considered necessary to conduct researches on 
studying of generative reproduction of potatoes - as method of creation of initial 
material for primary seed farming of potatoes on a virus-free basis. It demanded 
allocation of grades, suitable for generative reproduction, and hybrid populations 
differing in good viability of seeds, survival of seedlings, high efficiency and uniformity 
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of posterity. Besides, use of a crop of seedlings in the seed purposes demands 
preservation of seed qualities of tubers in the subsequent the reproductions[5]. 
In researches on creation of initial material for virus-free seed farming of potatoes by 
method of seeding culture from generative seeds we set the following tasks: 
- to study opportunities and extent of transfer of viruses through seeds; 
- to reveal the most suitable hybrid populations of potatoes for generative reproduction 
and use of the subsequent the tuber of reproductions in the seed purposes; 
- to establish efficiency of creation of initial material for primary seed farming of 
potatoes by method of seeding culture from generative seeds; 
- to give a comparative assessment of seed qualities ofseedingculture and their tuber 
of reproductions initial material of a vegetative origin; 
 
MATERIALS AND METHODS  
As object of researches botanical seeds of grades, hybrids, hybrid populations and 
the self-pollinated lines of potatoes served are received from NGO on potato growing 
(Moscow) and VIR (St. Petersburg) and their reproductions.  
Phenological supervision and biometric measurements of plants were realized by 
NIIKH technique. 
The sheet surface of plants was determined by a weight method, true efficiency of 
photosynthesis accounted by technique A.A.Nichiporovicha and B'day. 
Generative reproduction of potatoes was made cultures according to "Methodical 
instructions on cultivation of potatoes from seeds". 
Obvious contamination of plants by viral diseases was determined on the basis of 
visual estimates, on the hidden carriage of the viruses X,S,M and Y serologic  analyses 
carried out in phases of a butonization and blossoming according to "Methodical 
instructions on serologicheskoy to diagnosis of the viruses and bacteria striking 
potatoes". 
The hidden maintenance of viruses Y was checked in some cases according to "By 
instructions on use immunofermentic a diagnostic set for definition of viruses of 
potatoes. 
In the winter, examinees estimated clones of all studied grades by method of 
indexation of eyes. 
The accounting of a crop was carried out by part-by-part weighing, with group of tubers 
on fractions: small, average and large. 
Economic efficiency of cultivation of potatoes paid off by the standard technique of 
determination of economic efficiency in agriculture. 
Before crops seeds placed on filter paper in Petri's cups and presoaked in water within 
24 hours. Seeding seeds of each hybrid population sowed separately in the boxes 
filled with the mix consisting of equal parts of humus, the cespitose earth and sand on 
depth of 0,5-1,0 cm. 
Seedling age of 2-3 leaflets (fig. 7) in an open ground on previously humidified crests 
cut by the plough at the area of food 70 x 20 cm in triple frequency. The area of an 
allotment is 28 sq.m. The subsequent leaving consisted in the strengthened waterings 
then made a deep manual motyzheniye and an intertillage. Further leaving same, as 
well as at cultivation of potatoes tubers.  
It is known that criteria of an assessment of suitability of this or that grade or hybrid 
population to generative reproduction is viability of seeds, survival of seedlings and 
productivity[6].  
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RESULTS OF THE RESEARCH 
Results of our researches are presented in tab. 1. Apparently, at K7115 hybrid plants 
viability of seeds made 48,5%, at the Maiden - 84,6%; survival of seedlings of these 
hybrids - 74,2 and 95,0% respectively. The vegetative period of seedlings of plants is 
much longer, than at tuber - 118-134 days, for comparison at a grade to Santa when 
landing by tubers - 72 days. Lengthening of the vegetative period happens at the 
expense of rather long phase shoots - a butonization of plants. This period made 60-
74 days (tab. 1). 
At cultivation of potatoes in the seeding way of a plant had some biological features. 
The elevated mass of seedlings is formed generally due to formation of a large number 
of lateral escapes. However, by quantity of leaves and an assimilatory surface of a 
plant of a seeding origin conceded to plants of reproduction due to quantity of the main 
stalks on a plant. When landing tubers form 3-6 stalks on one plant, and at seedlings 
this indicator until the end of vegetation (one stalk on one plant) remains invariable. 
By researches it is established that on efficiency of a plant of generative reproduction 
concede to plants of a tuber origin a little. On fetotipic uniformity plants the Maiden (4 
points) are allocated. The most non-uniform crop is received from seeds of hybrid 
population of K7115 (1 point). 
Visual estimates of plants on contamination viral diseases showed that 0,2-0,5% of 
plants of a seeding origin had defeat symptoms viral diseases. The main part of 
symptoms of diseases was made by signs of twisting of leaves of potatoes. 
The carried-out serologic and immunofermental analyses established insignificant 
contamination (0,4-1,4%) of seedlings by viruses in the hidden form. On the frequency 
of identification, the viruses S and U prevailed, only 0,4% of plants of a hybrid of Vir-8 
contained a virus M and as much plants of hybrid population of K7115 were carriers 
of a virus X, 0,4-0,9% of a plant of all hybrids positively reacted to the maintenance of 
a virus at (tab. 2). 
Disinfection of seeds before crops by 1% solution of permanganate of potassium 
according to K. V. Popkova's recommendation in our researches didn't yield positive 
results. Therefore, it is possible to conclude that the insignificant prevalence of plants 
is viruses at generative reproduction a consequence of reinfection of plants during 
vegetation of seedlings. 
It is established that the volume of the made production at cultivation of potatoes more 
depends in the generative way on a right choice of the hybrid population suitable for 
seeding culture. So, the biggest crop (18,5 t/hectare) is received at hybrid population 
the Maiden, the lowest (4,8 t/hectare) - at K7115 hybrid (tab. 2.). 
Calculations of economic efficiency of cultivation of potatoes show that due to sharp 
decrease in costs of seed material, level of profitability of production of potatoes of 
separate hybrid populations reaches 199%. Cultivation of hybrid population of K7115 
because of low productivity was this way economically unprofitable. 
Data table 3. show that the general costs of production of seed potatoes of a grade to 
Santa almost surpassed expenses in comparison with the studied options due to 
increase of costs of seed material twice. Therefore, despite high productivity (23,2 
t/hectare), level of profitability of production of seed potatoes I made 121,2%. 
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Table 1. Growth, development and efficiency of plants of potatoes at generative reproduction in the seeding way 
 
 
 

 
 
 
 

 
 
 

№ 
 

Hybrid 
populations 
and grade 

Viability 
of 

seeds, 
% 

Surviving 
plants, % 

Vegetation 
period, days 

 

Biometric indicators phenoty
pic one-

sort 
most of 
tubers, 
point 

Efficiency indicators 

height of 
plants, 

cm 

quantity of 
leaves, 

piece/plan
ts 

Productivity per 
bush 

number 
of 

tubers/ 
bush 

average 
mass of 

one 
tuber, gr. 

1 Vir-8 58,4 83,7 130 55,2 121 2 312,5 9,4 33,2 

2 Ilona 78,6 91,3 118 66,4 152 3 386,4 10,5 36,8 

3 К7115 48,5 74,2 134 43,5 104 1 145,0 469 29,5 

4 Deva 84,6 95,0 127 78,2 159 4 450,2 10,8 41,7 

5 Sante (st) - - 72 68,5 196 5 573,0 9,8 58,4 

НСР 0,5 – gr/ bush    28,6 – 42,4 
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Table 2. Contamination of plants of potatoes viruses at generative reproduction in theseedingway, % 

 
Table 3. Economic efficiency of cultivation of potatoes seeds (a sredny indicator for 3 years) 

 
№  Hybrid 

populations 
Productivity, 
t/hectare 

General costs of 
production, one 
thousand 
bags/hectare 

The cost of the 
made production, 
one thousand 
bags 

Prime cost 
production, bags/ 
centners  

Net income, one 
thousand 
bags/hectare 

Level of 
profitability, % 

1 Vir-8 12,4 78,2 167,9 628 89,7 114,7 

2 Ilona 14,6 81,0 197,3 554 116,3 143,6 

3 К7115  4,8 71,3 65,4 1470 -5,9 - 

4 Dеvа  18,5 83,7 250,3 451 168,6 199,0 

5 Sаntе (st) 23,2 141,3 312,6 604 171,3 121,2 
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1 Vir-8 0,9 - 0,1 0,8 - 1,6 - 0,3 0,4 0,9 - 

2 Ilona 0,3 - - 0,3 - 0,5 - - - 0,5 - 

3 К7115 0,5 0,2 - 0,3 - 1,4 0,4 0,2 - 0,8 - 

4 Dеvа 0,2 - - 0,2 - 0,4 0 - - 0,4 - 

5 Sаntе (st) 1,8 - 0,4 1,4 - 9,8 1,4 4,2 1,2 8,7 1,6 
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Studying of the subsequent the tuber of the reproductions of potatoes created in the 
generative way showed that with increase in year of reproduction the tendency to 
increase of quantity the virustrasorming of plants that is shown both in obvious, and in 
the hidden form is observed. Finally, the level of contamination of plants of separate 
hybrid populations in the second tuber reproduction reaches and surpasses 
contamination of elite material of the grade to Santa which is grown up by a usual 
method. It should be noted that intensity of reinfection depends on features of each 
hybrid material. For example, the hidden contamination viruses of the second tuber 
reproduction of hybrid population the Maiden made 25,1%, and at hybrid population 
of K7115 - 44,0% (tab. 4.). 
We assume that intensity of distribution of viruses in the reproductions of plants of a 
generative origin in comparison with a grade to Santa is connected with heterogeneity 
of posterity that is the reason of association in seed material of plants, different in a 
virus resistant, which quantity increases with increase in reproduction of initial 
material. 
The analysis of the viruses revealed in hybrid populations and grades showed that in 
specific structure the viruses S, M prevailed, and at. These data give the chance to 
judge biological features of hybrid populations in the relation to these viruses. 
We assume that gradual increase of a share of each virus in population speaks about 
degree of prevalence of each pathogen in the region judging by which mechanism of 
transfer it is possible to define the dominating transfer factor in these conditions. 
According to this theory and, based on experimental data, it is possible to conclude 
that in the conditions of Uzbekistan transfer of viruses by means of carriers is the main 
way of distribution of viruses of potatoes. 
It is known that quality of seed material of potatoes finally is shown in productivity of 
culture.  
By researches it is established that potential opportunities of productivity of plants of 
potatoes of a hybrid origin are shown in the first tuber generation. So, the first tuber 
reproduction of hybrid populations of Vir-8 and Ilona gave from hectare 18,2, 19,0 t of 
a crop respectively, to hybrid population the Maiden - 23,4 t, and plants of hybrid 
population of K7115 yielded the poorest harvest - 8,9 t/hectare that was the reason of 
removal of this object from among investigated (tab. 25). 
From tab. 25 it is visible that productivity of the first tuber reproduction of hybrid 
population the Maiden is 2,3 t/hectare more in comparison with the crop of super elite 
of a grade to Santa which is grown up by a usual method. However, since the second 
tuber reproduction, decrease in productivity of plants of a generative origin which 
intensity first of all depends on heterogeneity of posterity and reinfection of plants with 
viruses is observed. 
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Table 4. Contamination viruses of the initial material created for primary seed 
farming by method of seeding culture at generative reproduction of potatoes 

of %. 

 
NOTE: in numerator – contamination viruses of plants of the first tuber reproduction, 
in a denominator - contamination viruses of plants of the second tuber reproduction. 
Standard grade of super elite and elite respectively. 
 
 
 
Table 5. Productivity of seedlings and the subsequent tuber of reproductions 

of potatoes, created by generative reproduction 
 

№ Hybrid 
populations 

Productivity, t/hectare 

seeding first klubnevy 
reproduction 

second 
reproduction 

third 
reproduction 

1 Vir-8 12,4 18,2 13,4 9,6 

2 Ilona 14,6 19,0 17,5 10,9 

3 К7115 4,8 8,9 - - 

4 Dеvа  18,5 23,4 19,8 1264 

5 Sаntе (st) Super- 
super elite, 
23,2 

Super elite, 
21,1 

Elite, 20,0 1-reproduction, 
18,0 

 
CONCLUSIONS 
1. Generative reproduction of potatoes can be used as one of new, effective ways of 
creation of initial material for primary seed farming of potatoes on a virus-free basis. 
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1 Vir-8 
1,4 0 0,2 1,2 0 10,3 2,8 3,4 4,7 8,8 5,1 

3,8 0,1 1,2 2,5 0 38,7 6,0 9,6 11,8 19,1 7,4 

2 Ilona 
0,6 0 0 0,6 0 9,0 3,6 2,8 2,0 3,7 3,0 

2,6 0,2 0,6 1,8 0 31,2 5,4 7,5 10,2 15,2 6,6 

3 К7115  
2,4 0 0,6 1,8 0 13,2 7,5 10,4 8,9 11,2 7,9 

6,6 0,6 0,2 3,7 0 44,0 16,2 19,2 15,6 30,0 26,2 

4 Dеvа 
0,2 0 0 0,2 0 7,6 4,1 2,7 3,8 5,3 2,7 

2,4 0,3 0,7 1,4 0 25,1 7,2 4,3 7,1 11,0 4,8 

5 Sаntе (st) 
3,7 0 1,0 2,7 0 19,7 7,2 12,1 9,5 16,3 7,9 

5,8 0,4 1,6 3,8 0 36,2 10,3 21,6 15,3 24,8 17,8 
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2. Efficiency of this way depends on the correct selection of the hybrid populations 
suitable for generative reproduction capable to give uniform tuber posterities at 
preservation of seed qualities in the subsequent the tuber reproductions. 
3. The allocated hybrid populations the Maiden, Vir-8 and Ilona we consider suitable 
for generative reproduction. The first, and if necessary and tuber reproductions can be 
used the second as seed material with the subsequent transfer of a crop on the 
commodity purposes. 
4. The increase in heterogeneity of posterity and reinfection of plants with viruses as 
a result of reproduction of initial material are the main reasons for decrease in seed 
qualities, since the second tuber generation. 
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