
Biodiversity and Agriculture in Ukraine 
Example 1 

 
 
Agriculture is the most important land use in Ukraine, occupying 72% of the total land area. To analyze wild 
agricultural biodiversity trends in Ukraine, the BINU project has divided the country (our area of research) 
into five different agricultural zones corresponding with five well known natural ecosystems. Trends in wild 
species populations associated with agricultural ecosystem in these natural zones can be used as indicators of 
agroecosystem “health” and biodiversity. Figure 1 shows trends in wild plant and animal species populations 
from 1950-2003 in each of the natural-agricultural zones (n=208), as well as a summary of population trends 
in Ukraine as a whole, and since 1950 (our base year) biodiversity as a whole has been decreasing in 
Ukraine. Biodiversity has declined in all parts of the trophic pyramid throughout Ukraine, except in the 
mountains and Steppe regions, where plant biodiversity seems to have increased. These trends are not just 

due to natural causes, but are also due to changes in agricultural practices. In the Steppe region, where the 
most intensive agriculture is practiced, and in the Forest-Steppe region, where forest and steppe species co-
mingle, the overall downward trend has been the most dramatic. What does this mean for biodiversity and 
what does it mean for agriculture? 
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Figure 1 indicates a general 
downward trend in biodiversity 
since 1950 but a tendency toward 
recovery in the last two decades. In 
our opinion, the rapid decrease 
from 1950-1970 corresponds with 
the extensive agriculture of the 
former USSR and appears to be 
nature’s response to negative 
management practices such as 
tillage frequency, reduced fallow 
areas, reduced shelterbelt creation, 
chronic use of chemicals, etc. 
(Figures 2a - c)1. 
 
Figure 3 is another illustration of 
the intensification of agriculture 
during soviet times, and it contents 
two graphs. The squares represent 
land area in Ukraine devoted to 
agriculture from 1990-2003. The 
lines represent the per cent of 
agricultural area that was tilled 
from 1970 to 2003. The break in 
the line indicates missing data in 
our analysis. The figure shows a 
decrease in the total area devoted to 
agriculture until about 1995 
followed by a leveling off of 
agricultural land use. In contrast, 
there was a sharp increase in the 
percent of agricultural land that 
was tilled in the 1970’s and 80’s, 
followed by a gradual decrease 
from about 1990 to 2003. The 
increase in tilled area corresponds 
to the decrease in fallow area in 
figure 2b. In our opinion this trend 
may be related to the change in 
biodiversity of indicator species of 
plants and animals associated with 
the agrolandscapes shown in 
Figure 1. Trends in biodiversity of 
microorganisms also correspond 
with agricultural land use 
management. During the last 10 
years the average weighted content 
of humus in Ukraine has decreased 
from 3.24% to 3.14%.This 
decrease in humus content has been 

                                                 
1 We think that other historical developments in 40’s-50’s such as changes of borders of Ukraine did not affected the 
dynamics of observed agricultural trends.  

Figures 2a, 2b, 2c  
Trends in Agricultural Practices in Ukraine 
(1940-2002), see text 
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(2c) Application of pesticides in Ukraine, 
in thousand tones (1940-2002), see text 
Source: R. Lytvyn [5], State Statistics Committee, UNEP GEF-BINU 
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Figure 4 Average humus content by weight (as of 1 January 2002).  Source: the Ukrainian
Soil Conservation Service of the Ministry of Agrarian Policy of Ukraine, UNEP-GEF BINU.
See also [3].-  

accompanied by a decrease in soil microbial 
diversity, which has implications for future crop 
productivity [1]. 
 
The Ukrainian Soil Protection Service of Ministry 
of Agrarian Policy (USPS-MAP) has provided 
ULRMC with new data on humus content of soils 
in Ukraine (see Figure 4), an important factor in 
soil quality.  In general, the soils with the highest 
humus content are found in central and eastern 
Ukraine. Low soil humus content is an important 
indicator of poor land management which, together 
with other pressures, can provoke habitat loss.  
 
Species habitats can be lost for many reasons.  The 
BINU Project participants - Buravlov at al. [2] - 
identify the primary pressures on biodiversity 

based on an analysis of the Red Data Book (RDB) data of Ukraine as (1) loss of habitat from deforestation, 
wetland drainage and a variety of land-use changes, (2) agricultural intensification such as monoculture 
agro-ecosystems, clean tillage, overuse of chemicals and overgrazing, (3) pollution resulting in 

eutrophication and industrial contamination of soil, air and water, and (4) unsustainable exploitation of 
resources with practices such as unmanaged hunting and gathering of wild species, poaching, and 
commercial fishing and mining. All of these pressures are directly or indirectly related to modern agricultural 
practices. Since Agriculture occupies 72% of the land area in Ukraine it is clear that agriculture is an 
important key to maintaining biodiversity and healthy ecosystems here.  

 

Figure 3 Tillage area (left, line, th. hectares) and total 
agriculture area (right, dots, %) 

Source: State Statistics Committee, UNEP-GEF BINU 
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Our Figure 5 indicates the relative importance of different pressures on indicator species in Agro-ecosystems 
in Ukraine from 1950-2003. By far the greatest impact in both Ukraine and the world has been caused by land 
use change. In Ukraine, poor management of natural areas, exploitation, habitat loss and environmental 
toxicity are also important drivers. The background ULRMC photograph (which is very popular now in 
Ukraine) shows the border between Poland on the left and Ukraine on the right. The photograph illustrates a 
dramatic difference in the landscape mosaic between Ukraine and Poland in 1988 (Landsat 4 TM), and the 
same situation exists today, but smaller parcels are increasing around big cities [6]. The landscape in Ukraine 
is characterized by many big, uniform agricultural fields. In Poland the fields appear to be much smaller and 
diverse. We can expect greater biodiversity in areas with diverse agricultural landscapes than in areas with 
uniform landscapes. At the same time, large migratory and semi-migratory animals need large habitats, so 
some species may not adapt well to small agricultural fields. Maybe the meeting of the two landscapes 
provides the greatest benefit for biodiversity, because the landscape uniformity is disrupted? The BINU 
Project is currently researching the relationship between landscape patterns and biodiversity using more 
remote sensing data and terrestrial statistics. 
 
During the soviet period, farms were consolidated into large tracts on which farmers grew corn, wheat and 
sugar beets using intensive tillage and chemical-based fertilizers and pesticides. In recent years, privatization 
of farms has led to smaller fields, less intensive practices, and a greater variety of crops being grown. This 
land-use change has resulted in a notable increase in the population trend index for plants since 1990 in some 
of the agricultural zones and an apparent slowing of population losses in other groups of organisms (Figure 1). 
However, agricultural landscape wildlife populations (i.e. biodiversity) in Ukraine are still decreasing. Some 
other examples demonstrated this.  
 
There are 541 plants and 382 animals Red Data Book (RDB) listed as rare, threatened or endangered in 
Ukraine. Many of them are associated with agriculture, which covers about 72% of Ukraine. As part of the 

Figure 5 Dominant Causes of Change for Indicator Species in  
Agro-ecosystems in Ukraine (1950-2003) 

Source: UNEP-GEF BINU, 2004
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BINU project, Dr. Prydatko, A.Ischuk and Yu.Shepta from ULRMC performed a GIS analysis using MODIS 
2002 data. They found that 45% of the RDB  plants and 47% of the RDB animal habitats in Ukraine listed in 
the 1994-1996 RDB  intersect today’s agricultural areas (n>12000). Therefore, it is not enough to develop 
new protected areas, but also to manage active agriculture areas for biodiversity. New Ukrainian farmers must 
take an active role in protecting biodiversity. This means they must know what biodiversity is, and work to 
protect and restore wild habitats on the farm where possible, minimize the use of tillage and harmful farm 
chemicals, reduce erosion and runoff pollution, and ensure that other resources on the farm are not over-
exploited.  
 
But how do they accomplish this task? The government needs to continue to develop policies and strategies 
that will encourage farmers to practice eco-friendly farming. The list of the underlying causes of wild 
indicator species decline in agro-ecosystems in Ukraine can help to manage the situation. We know where 
the targets are! For example, the dominant driver of biodiversity change in Ukraine (land use change) is 
essentially the same as the dominant driver of biodiversity change in the world, i.e., “land use” [4]. The 
second driver identified for Ukraine is “nature management,” which is also a part of land use and which can 
and should be a part of agricultural management. Without a doubt more farmers need access to this 
information. Providing a permanent information exchange for farmers concerning the state of agro-
biodiversity may be a tool to help stop biodiversity loss by 2010, the priority target date established at the UN 
Convention on Biological Diversity level. Government policies and eco-friendly farming  practices developed 
in other countries may serve as a model for Ukraine to help stop biodiversity loss by the 2010 target date.  
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