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1.  Introduction

Floriculture is one of the most important branches of 
ornamental plant-growing, and meeting the people’s 
aesthetic needs is its main purpose. People’s craving 
for the beauty and vitality of plants has determined 
the marketing prospects of the industry. The variety of 
people’s tastes and their different perception of beauty 
have become a stepping stone for finding and creating 
new forms of flowers and ornamental plants, which 
is the main objective of introduction and selection. 
Reproduction and cultivation of cut flowers and planting 
stock belong to the domain of big agribusiness, which 
results in the increase of the producer’s economic activity. 
All these factors determine the unity of market, economic, 
scientific and technological processes, where each single 
process is a separate aspect of the end product. 

At present, the flower market capacity is estimated by 
experts at $4 billion, where about $3.6 billion accounts for 
import produce6. These figures raise concerns about the 

necessity of the domestic flower production development. 
The diversity of forms and cultivars of flower ornamental 
plants belonging to more than 100 species5 will contribute 
to this development. Moreover, each of these cultivars as 
a source of valuable economic and biological properties 
may be used in future selection and innovative processes 
in the industry.

2.  Materials and Methods

The research methods included comprehensive analysis 
procedures based on the abstract logical connection 
between the phases of the production cycle (scientific 
research and experimental development, introduction, 
production)1-10. The results obtained have proven the 
efficiency of the innovative processes implementation 
in floriculture. Particular attention should be paid to 
the indices describing the state of process or industry, 
efficiency and development prospects of new flower and 
ornamental plants cultivars, such as profit on product 
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sales and profitability level. Due to the fact that complex 
processes of selection and innovation were chosen as 
the research subject, the application of analysis and 
synthesis methods is scientifically justified. Furthermore, 
conclusions and recommendations stated were based 
on the application of observation, experimental and 
forecasting methods11-16.

Experimentation facility of the research was located in 
I. V. Michurin All-Russia Research Institute of Horticulture 
(ARRIH) and constituted of a land plot with an area of ​​0.2 
ha with the gladiolus hybrid (Gladiolus hybridus hort.) 
plantings (about 200 cultivars and hybrids of gladiolus). 
Evaluation of the selection material obtained was done 
by applying the method of primary cultivar studies of the 
gladiolus hybrid17, as well as methods of testing for the 
crop homogeneity and stability. The results obtained in 
the course of the gladiolus selection process were used as 
a starting material for economic efficiency and prospects 
study. It should be noted that prospects evaluation of 
the selection process as an integral part of innovative 
development was carried out by using the “Guidelines for 
Assessing the Investment Projects Efficiency”.

3.  Results

The development of floriculture as an agricultural sector 
reflects in multiplied form all economical processes that 
took and are currently taking place in the economy of 
the state. A large public sector of floriculture that had 
been considered a priority and had been systematically 
developed throughout the 1970s, was virtually eliminated 
in the course of the liberal reforms of the 1990s in Russia. 
Its restoration as an independent area of agribusiness 
began only 20 years later, and is currently based on the 

development scheme of a highly specialized industry, 
though the process as a whole is rather sporadic and 
stochastic by nature.

To a large extent it is caused by two factors:
•	 Destructurization of the industry;
•	 A decrease in consumers’ paying capacity.

Furthermore, nowadays the import substitution 
problem is not accounted for, and the only goal 
is to supplement home-grown cut flowers supply. 
Unfortunately, the country has no conciliation system 
that would take into account the interests of all flower and 
ornamental plant market participants, despite the steadily 
growing demand not only for cut flowers but also for 
potted plants and planting stock of flower crops adapted 
for various zones. Floricultural products diversification in 
these areas should be considered a priority by agricultural 
producers. It is crucial that on the market with a wide 
variety of flower products ornamental characteristics of 
the cultivar are of particular importance. Opening the 
borders for flower and ornamental plants import adds to 
the severe conditions in the selection achievement market 
(in accordance with the phytosanitary control standards). 
Nevertheless, in Russia the work on developing new 
original and extra ornamental flower crop varieties 
adapted for climatic conditions of different zones of the 
country is underway. In this industry sector, amateurs 
made their invaluable contribution as well. As a result, 
in 2012 the share of individual selectors in the total 
number of the originators of flower and ornamental 
plants varieties listed in the State Register of Selection 
Achievements Approved for Use in Russia amounted to                 
11.8 %. The specifics of the main types of the flower and 
ornamental crops market is displayed in [Table 1]. 

Table 1.    Specifics of the flower and ornamental crops market
Flower market Ornamental plant stock market
Orientation to produce import
High risk for participants at each stage of product marketing High level of specialization
High sales seasonality Opportunity to purchase large-sized plants
High buyers’ income demand elasticity Seasonality in prices (autumn prices are 5-10% higher)
Non-standardized products Variety of goods
High transportation cost
High level of profitability (up to 2000%) High capital and labor-intensive production of ornamental plant 

stock 
Short payback period of business projects Long payback period of business projects in the ornamental plants 

nursery (determined by the norm)
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Domestic producers have sufficient capacity to take 
one or more market niches for these kinds of produce. 
To a greater extent this applies to ornamental plant stock 
segment. But obtaining sufficient economic benefits 
requires the solution of some problems:
•	 Search for available investment resources. 
•	 Further training of personnel involved in all aspects 

of product marketing: from manufactures up to 
consumers. 

•	 Creating favorable economic conditions.

The further development of the flower and ornamental 
crops market should be concentrated in the following 
areas:
•	 Consistent development of ornamental plants 

nursery production base and specialized greenhouse 
cultivation. 

•	 Creating an effective market infrastructure and 
interaction between all the participants, including 
scientific community. 

•	 Providing economic support for the commodity 
producers by providing tax holiday until the 
commercial product is introduced to the market. 

•	 Promoting innovative floriculture development.

Primarily, the stake should be placed on recreating 
an efficient floriculture system. It involves a dynamic and 
continuous innovative development of the industry. From 
an organizational point of view, the restoration process 
includes integration of plant selection centers, planting 
stock and flower seeds producers, as well as agricultural 
organizations that prioritize the large-scale production of 
floriculture crops in their economic activities. 

Taking into account a range of theories18,19 , innovative 
floriculture development should be defined as an 
increase in floriculture production efficiency, based on 
the introduction and use of the results of scientific and 
technological progress, in the course of which agricultural 
commodity producers gain additional economic benefits. 
The benefits regard qualitative characteristics of resource 
utilization and flower production use, with account of the 
impact of a system of factors, as well as the external and 
internal conditions. Innovation processes are the basis of 
innovative floriculture development. 

Innovation process is a synthesis of four development 
phases, involving qualitative changes in the properties 

and characteristics of the means and subjects of labor. 
The following stages constitute the innovation process: 1) 
fundamental and applied scientific work (research work); 
2) creation of experimental development; 3) introduction, 
technological planning of production capacities; 4) 
production.

Intrinsically, the innovation process covers at least two 
spheres of the economy – science and production. The first 
two phases include innovation creation or improving the 
product by providing it with new consumer properties or 
introducing a technological change in the manufacturing 
process. The third phase involves the interaction between 
the research institutions and direct commodity producers. 
This interaction should be based on understanding the 
prospects for such cooperation and the possibility of 
meeting each participant’s economic interests.

Unfortunately, innovation processes in floriculture 
are sporadic by nature. This is largely due to the lack of 
interest in the creation of new flower crops varieties. 
There are following characteristic features of scientific 
and technological development in the ornamental 
horticulture (and, consequently, in floriculture): 1) a 
relatively long period of development and innovation; 2) 
labor-intensive operations on pollination, selection and 
assessment of economic and biological characteristics of 
new varieties; 3) high risk in a consumer sector. Thus, the 
period of creating new cultivars to its implementation in 
industrial production is usually no less than 10-15 years.

The scheme of movement for an innovative half-
finished product «from the research institute – to 
production» is represented in [Figure 1].

Figure 1.    The innovative product movement scheme 
in floriculture (using the example of a new cultivar of 
the gladiolus).
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In addition, the duration of the innovative development 
testing in ornamental horticulture (floriculture) may be 
prolonged by 2-3 years, since the results of planting stock 
production are largely dependent on weather conditions, 
etc. This limitation notwithstanding, the floriculture 
development on the innovative basis in Russia is still 
carried out, in part due to the amateur plant selectors’ 
efforts. The widespread introduction of innovative 
products in the production sector is possible only if there 
is an effective mechanism for scientific and technological 
development represented by a system of relationships 
between participants of scientific and technical 
information market, which is aimed at the improvement 
of the final product creation process.

Currently, 1117 flower and ornamental crops breeds 
belonging to 103 species are included in the State Register 
of Selection Achievements Approved for Use in Russia.

The largest proportion among varieties originators 
belongs to public institutions operating in the forms 
of state research institutions and federal state-funded 
educational institutions (62%), whereas the smallest 
belongs to agricultural production cooperatives (0.2%). 
697 varieties were introduced under copyright protection 
by the former, while for the latter copyright protection 
was acquired only on two varieties of roses.

It should be noted that the largest number of registered 
varieties in the State Register of Selection Achievementsis 
represented by such flower crops as the annual aster 
(164), the gladiolus (61), the iris (99), the lily (43), the 
peony (149) and the rose (31). However, where these 
crops are concerned, there are fundamental differences 
in legal organizational form of their varieties originators. 
While selection works of the iris, the lily, the peony 
(including treelike) is carried out by experts of public 
institutions that own the copyright on 60-89% of the total 
number of these flower crops cultivars included in the 
State Register of Selection Achievements, the copyright 
on annual asters breeds largely belongs to private entities 
(49%) and individual plant selectors (15%). Radically 
different picture can be seen regarding the gladiolus – 
92% of its registered cultivars are owned by individual 
plant selectors (Gromov A. N., Kuznetsov M. A., Kiselev 
A. L., etc.) and only a number of research institutions 
conduct selection work of this plant species (8% of the 
total number of varieties included in the State Register). 
It is selection work that is of primary importance in the 
innovation process as an important direction of creative 

scientific work which allows to create new cultivars 
with excellent decorative qualities, various forms of 
bushes, flowers and inflorescences, that are resistant to 
adverse abiotic and biotic environmental factors. In a 
competitive environment, each action of an economic 
entity bears an economic load. Therefore, the category of 
‘efficiency’ becomes the priority. Efficiency represents the 
value characteristic of the obtained effect as calculated 
per a resource unit used to achieve the end-result, and 
characterizes the type of reproduction in the industry. 
This applies to the selection work in floriculture20-22.

Financial input is a particularly important kind of 
investment in the selection process, that should bring a 
return in the future. But it is necessary to consider the 
specifics of investment in the selection of plants cultivated 
in the industry
•	 Indefinite period of the investment of funds. 
•	 The discrepancy between the general economic and 

personal profits (caused, among other factors, by the 
imperfect legislation on economic issues where plant 
breeds copyright holders are concerned).

Cash flow discounting practice coupled with 
effectiveness measurement per unit of effect obtained                 
(1 perspective seedling, 1 elite seedling, 1 new cultivar) 
can be applied to evaluate the efficiency of flower and 
ornamental crops selection process. It is important to note 
that the quantitative characteristics of the selection work 
results that were analyzed in the course of the reference 
research are fixed at the average level. 

Table 2 represents comparative data on the efficiency 
of the gladiolus selection process when using various 
pollination methods [Table 2].

Table 2 shows that in five years of gladiolus cultivation 
after hybridization, up to 270 perspective seedlings can 
be obtained per 1 ha by using artificial pollination, and 
by using natural pollination - more than half as many 
(130). However, this difference is not as significant 
as in the number of the selected elite seedlings (for 
8-year period) - 164 elite seedling when using artificial 
pollination to 2 - when using natural. This is due to the 
fact that artificial hybridization carried out by a human 
involves a thorough selection of paternal and maternal 
plants among the sources of valuable morphological and 
decorative characters, including economically valuable 
qualities selection of these qualities in the collection 
is constantly done by plant breeders to ensure further 
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increase of the selection process intensity. When using 
natural pollination by insects, obtaining hybrid forms 
with exceptional qualities is random in character, so the 
number of elite forms and new varieties is so meager. 

It is important to note that the discounted average 
annual production costs per unit of selection result, the 
average annual net profit, and the average annual profit 
on sales of planting stock are generally higher when using 
natural pollination rather than artificial pollination. This 
is caused by a considerable difference in the number of 
breeding material obtained depending on a pollination 
method.

The profitability level of the gladiolus hybrid selection 
process was calculated in two ways - on the basis of net 
income and profit on sales. In addition to that, three 
testing periods were taken into consideration: 5-year 
period during which perspective seedlings were being 

sorted out; 8-year period, when elite seedlings were 
selected from hybrid seedlings, and the third period - 14 
years after the hybridization start, when new cultivars 
began to take shape. In the initial five-year selection 
period (t0-t1), the profitability level as calculated by net 
income is by 9.8 %, and as calculated by profit on sales – 
by 5% higher when using natural pollination. The reason 
is that the early years of hybridization are more costly 
when using artificial cross breeding.

A spike in the profitability level value when using 
artificial rather than natural pollination method can be 
already seen by the eighth year of selection period under 
review (319.4% against 59.8% as calculated by net income 
and 299.2% against 21.5% as calculated by profit on sales). 

The level of profitability calculated by net income for 
the full period of the gladiolus selection process (14 years) 
when using artificial pollination totaled 496.8%, which is 

Table 2.    The efficiency of the gladiolus selection process when using various crossing methods

Indices

Methods of pollination Ratio, %
natural artificial

Intermediate point of 
the selection process 
efficiency assessment

for the 
whole 
period 
of se-

lection 
process

Intermediate 
point of the 

selection pro-
cess efficiency 

assessment

for the 
whole 
period 
of se-

lection 
process

point 
5 to 

point    
2

point 6 
to point 

3

point 7 
to point 

4

for the  
period 
t0-t1 (5 
years)

for the 
period 
t0-t2 (8 
years)

t0-t3 (14 
years)

for the 
period 
t0-t1 (5 
years)

for the 
period 
t0-t2 (8 
years)

t0-t3 (14 
years)

1 2 3 4 5 6 7 8 9 10
Agricultural output per 1 ha, item 130     270     207,7    
- promising seedlings
- elite seedlings   2     164     8200  
- new breeds     2     164     8200
Discounted average annual production 
costs calculated per unit of selection 
results, rub.

113,3 587,6 483,10 83,3 12,40 34,80 73,52 2,11 7,20

Discounted average annual net profit 
calculated per unit of selection results, /
thousands of/ rub.

21,07 351,3 1169,10 7,3 39,60 172,90 34,65 11,27 14,79

Discounted average annual profit on sales 
calculated per unit of selection results, /
thousands of/ rub.

3,31 126,50 75,10 0,37 37,10 79,30 11,18 29,33 105,59

Internal revenue rate, share - - 0,402 - - 0,378 - - -
Level of profitability, %                  
- net income 18,6 59,8 242,0 8,8 319,4 496,8 -9,83 259,57 254,84
- profit on sales 2,9 21,5 15,5 0,4 299,2 227,9 -2,48 277,67 212,33
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254.8% more than for natural pollination. Comparing 
this index in terms of profit on sales, its value for artificial 
pollination was 227.9% whereas for natural –15.5%, i.e. 
212.4% less.

Herewith, the investment in the selection process 
when using natural pollination of gladiolus flowers 
withstands higher risks of financial loss, but the method 
of artificial pollination is not less reliable. Internal rate of 
return at which the project remains profitable is 37.8% 
when using artificial pollination method.

Introducing new selection achievements in 
floriculture to business entails the increase of production 
efficiency and, consequently, accelerated development of 
productive potential  Table 3.

Indices for “Without innovation” option include cost 
parameter for old cultivars of flower crops

 Indices for “With innovation” option include overall 
production of flower crops planting stock of new and old 
cultivars, and their selling prices. 

The figures in Table 3 demonstrate that the gross 
production per 1m2 with innovations in I. V. Michurin 
All-Russia Research Institute of Horticulture was 13.6% 
higher than the gross production without innovations. 
The cost of planting stock production per 1 m2 without 
innovations accounted for 650.1 rubles and with 
innovations – for 714.4 rubles, which is 9,8% higher. 
Profit on the sales of products without innovations 
per 1 m2 accounted for 245.7 rubles and, whereas with 
innovations – for 315.3 rubles, which is 28.3 % higher. 
Profitability level of the outdoor crop planting stock 
production with innovations was 6.3 percentage points 
higher than without innovations. In general, the cost-
effectiveness calculation of the innovation process in I.V. 
Michurin All-Russia Research Institute of Horticulture 
for 2012 year demonstrated that the use of innovations 
could significantly increase profit on sales of flower crops 
planting stock and thus the profitability of its production. 
This is a good example of the economic feasibility of 
developing floriculture-oriented agribusiness.

4.  Discussion

The results of the research lead to the conclusion that 
selection as an element of the innovation process in 
floriculture bears economic load and should contribute 
to the increase in the production efficiency of planting 
stock and cut flowers production where new flower crops 
cultivars are concerned.

This is achieved by using the initial parental couples 
carrying high decorative genes, as well as the resistance 
to the adverse environmental factors and productivity 
genes. The industry resource potential (gene pool 
diversity, professionalism and competence of staff) is a 
prime consideration in this process.

The analysis of floriculture industry in Russia, 
problems of its development lead to definite conclusions:
•	 Structural analysis of the domestic floriculture 

indicates a large share of amateur sector in the 
production sphere. On the one hand, it provides 
self-employment; on the other hand, it increases 
severity of competition in the flower and ornamental 
crops market. As a result, it is necessary to create 
the conditions to economically move floriculture 
to the large agribusiness sector by applying tax and 
investment incentive mechanisms.

•	 Innovation processes in Russian floriculture are 
insufficiently developed, which is determined by the 
weak economic motivation of the parties involved.

•	 A range of problems of innovative floriculture 
development stems from the deficiency of scientific, 
investment and production factors.

•	 Economic growth in floriculture is possible under 
conditions of its innovative development, which 
in turn require creating a scientific and production 
system in the industry, that would contribute to the 
conciliation of interests of the parties represented on 
the flower and ornamental plants market.

Table 3.    The efficiency of the innovation process in floriculture in I. V. Michurin All-Russia 
Research Institute of Horticulture, 2012
Indices Without 

innovations
With 

innovations
Ratio of point 2 

to point 3, %
Gross production per 1 m2 of open ground, rub. 403,3 458,2 113,6
The cost of planting stock production per 1m2,rub. 650,1 714,4 109,8
Revenues from sales per 1 m2, rub. 895,8 1029,7 115,1
Profit on sales per 1 m2, rub. 245,7 315,3 128,3
Level of profitability,% 37,8 44,1 +6,3 p.p.
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5.  Conclusion

The research performed has not fully covered the ways of 
solving industry problems. Further analysis of innovative 
floriculture development issues should focus on 
accelerating the processes – from selection and obtaining 
new cultivars of planting stock in amounts sufficient for 
mass production to their introduction. 
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