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Introduction

CA is the new approach not only for integrated crop-livestock conservation agriculture
but also as CA itself. There is a little knowledge about CA in Tajikistan especially on its effect of
economic assessment on cost-benefit ratio of crop-livestock CA. Economic assessment of CA
technologies in Central Asian countries shows that there are no significant effects of reduced soil
disturbance on cotton or wheat yields. In Uzbekistan, the initial yield loss that allegedly occurs
when introducing CA was not observed, while savings in operational costs were achieved imme-
diately (Egamberdiev, 2007; Tursunov, 2009). Sydyk et al., 2009 reported that introduction of
CA technologies has been shown to lower production cost, raise profitability of winter wheat
production and accordingly facilitate sustainable development of agriculture in different forms of
agricultural entities in the south of Kazakhstan. Although the findings from the research on CA
for the irrigated areas in Central Asia are encouraging, there are few reports on the economic as-
pects of CA. This is particularly important since the economic profitability of CA practices var-
ies over time and, like any production system, can be site-specific, which necessitates site-
specific analyses (Knowler et al., 2001). Furthermore, CA practices regularly require long-term
investments (e.g. in direct seeders and planters), but it is unrealistic to expect that capital invest-
ments for increasing the efficiency of natural resources use will alone be sufficient for convinc-
ing farmers to switch from tillage-based agriculture to CA (Knowler et al., 2001). Taking above
mentioned literature review into account objective of this activity was defined.

There was a homogenous of the surveyed farmers in respect to their experience in CA as
90% of them had not any experience with CA, while some had a little understanding with con-
servation agriculture practices.
In Tajikistan, some elements of CA can be found within several donor funded projects imple-
mented in the past, but their geographic coverage and number of beneficiaries (mostly farmers)
are relatively small. In order to create awareness about conservation agriculture in Tajikistan to
meet these challenges, three training courses organized for researchers and farmers.

Crop residue management

In conventional agriculture most of practices are based on soil tillage; i.e., inversion till-
age such as mouldboardploughing or disk harrow, or vertical tillage. Soil tillage drastically alters
its original structure, breaking up its natural aggregates and burying the residues of the previous
crop, and hence, the bare soil becomes unprotected and exposed to the action of the wind and
rain, which leads to water and soil erosion and sediment runoff. Furthermore, with tillage, soil
organic matter and biodiversity are reduced and unnecessary emissions of CO2 into the atmos-
phere take place. What is important to realize is that Conservation Agriculture require invest-
ment on no-till machinery. This is deemed to be important if adoption is to be expanded. In addi-
tion, conservation agriculture will deliver quick and tangible economic benefits to farmers that
are critical in the adoption process. In our studies, we have collected information regarding to
crop residue retention. According to farmers’ responses, many farmers across the studied area
burn crop residue after harvesting. Only few farmers store as forage for livestock but there are
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some farmers they leave the residue until next season (Table 1). This shows that there is a favor-
able condition for conservation agriculture, as many farmers burn crop residue to clean fields
from residue before tillage, no-till seeders will plant any crop into stubble field without any
problem. This can attract farmers and households to use no-till planters to plant agricultural
crops into stubble fields.

Table 1: What do you do with crop residues after harvesting?

Burned

B.Gafurov Girgatal Gissar
yes 69 141 150
No 31 9 0

Store as forage for livestock

B.Gafurov Girgatal Gissar
yes 11.7 10 4
No 88.3 90 96

Do nothing and leave the residue as they are until the next season

B.Gafurov Girgatal Gissar
yes 36 60 4
No 109 40 96

Use as firewood

B.Gafurov Girgatal Gissar
yes 26.2 52 4
No 73.8 48 96

Degree of adoption of CA practices

Adoption of no-till technologies seems to be more questionable for farmers who are not
involved to the project activities. They never heard from anybody that one can farm without
proper plowing the land. It goes without saying they say that one has to plow land for seedbed
preparation. Otherwise one cannot expect good crop yield. They don’t have good experience
with wheat but cotton needs deep tillage they say. Another issue soil density which is very high
in the area and they look at plowing as a way to reduced soil bulk density. Third issue is soil sa-
linity which became main constraint for high crop productivity. Farmers believe that soil must be
deeply plowed up and then worked by leaching to control soil salinity from the surface. But, pro-
ject farmers and households who used no-till drills to plant summer crops after winter wheat har-
vest, they were happy to use these planters and saved considerable fuel resources by planting
summer crops.The farmers who used no-till drills were very positive to no-till technologies.

Constraints / barriers to adoption CA practices

Mind set — overcoming the culture of the plough. Farmers and even researchers often say
“Under our conditions a change to no-till technologies is not necessary. Density of our soil is too
high we cannot grow crop without tillage”.
Competition for crop residues. Smallholder farmers generally manage mixed crop/livestock sys-
tems where crop residues are used as animal feed. Strategies need to be developed to ensure suf-
ficient (and better quality) feed while at the same time leaving enough on the land to overcome
soil organic matter decline.
CA may require more investment in purchased inputs, especially in the first years. Weed control
is a major factor in the early years of CA and herbicide use will be also a constraint to adopt CA.

Requirements for adoption of CA practices
In CA practices the main terms are creating of crop residue in the field with stubble stems
and chopped straw, to provide full effect of mulching. Consequently, the salts will not be accu-
mulated in upper layer of the soil due to decreased evaporation. Cover crops should be grown
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and the residues used to mulch the crop and help reduce moisture loss. Under adverse conditions
and a shortage of forage due to drought or winterkill, some cover crop species can make quite
acceptable hay or pasture. Prioritize the training programs and focus on no-till, raised-bed prac-
tices and their development and improvement, etc. Training plays a greater role in adopting con-
servation agriculture practices. It is essential to develop a strategy for human resource develop-
ment. Farmers and households were asked about needed training courses on no-till technologies.
Only up to 32% farmers and households said that they can take a training course on no-till tech-
nologies (Figure 1). Many surveyed people said that they do want take the training course. It
concludes that those farmers and households who does not want to take training course they do
not know about the technology. Local agricultural research scientists should be more actively
involved in developing training courses on CA technologies for different climatic and cropping
systems.
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Figure 1: Training course on no-till technologies
Involvement in community activities is very important for adoption of conservation agri-
culture in these three project sites. Through active involvement of households in community ac-
tivities we can organize different training course on conservation agriculture in order to create
favorable environment for adoption of conservation agriculture.

Factors influencing conservation practice use

Rising prices of inputs (fuel, fertilizer, seed, pesticides, etc.) can be main factor to start
using conservation agriculture practices in Tajikistan. As already mentioned above sections by
farmers fuel price is a big problem to organize planting of agricultural crops in the country. An-
other factors are arable land per capita is declining and competition for land and water is increas-
ing in the country these factors will be created favorable environment for adopting conservation
agriculture.

Reasons for non-adoption of CA practices

Lack of no-till equipments and more effort is needed in dissemination and local manufac-
ture of the adapted equipment.
Generation gap and lack of qualified experts on conservation agriculture in the country. It is too
difficult to find a single expert on conservation agriculture.

Conclusions
Conservation agriculture practices are not known in this part of the world. In Tajikistan,
many farmers and even researchers are not have a single information about conservation agricul-
ture. There should be organized different training courses on conservation agriculture and also
state programmes should become more active in conducting research and extension on CA. The
focus should be on establishing multi-stakeholder partnerships to disseminate CA technologies
aimed at improving fodder production from arable land under rainfed and irrigated conditions in
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the small-scale crop-livestock systems. Emphasis should also be given to fodder conservation for
winter feeding to fill feed gaps during the winter time where a lot livestock stays under shelters.
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Abstract

Livestock production in Central Asian countries faces several challenges. Firstly, it is an
increasing demand for livestock products fueled by the growing human population in the region
as well as by the increasing incomes. Secondly, this region already faces difficulties in sustaining
livestock production due to the changing climate. In this regard, this paper reviews the current
state of natural resource management, the existing issues and solutions, and what the region can
expect in near future in the conditions of changing climate and environment. The paper describes
the current condition of livestock production and rangeland resources and their utilization in the
post-independence period in the five Central Asian states, including Kazakhstan, Kyrgyzstan,
Tajikistan, Turkmenistan, and Uzbekistan. It also reviews the existing livestock production sys-
tems in the region. Issues addressed in the paper include degradation of rangelands, influence of
livestock production to environment and already felt climate change indicators. The paper further
provides a list of possible solutions to above mentioned issues. In the final part of the paper,
there is a forecast for meat consumption, population growth, climate change, and change of live-
stock production systems.

I. Available resources and their use
Livestock production is crucial for livelihoods of rural population in five Central Asian
states including Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan, and Uzbekistan. Following
collapse of the former Soviet Union all newly emerged countries in Central Asia experienced a
dramatic decline in livestock flocks.
During the progressive privatization of large state farms and cooperatives holdings were distrib-
uted among small unproductive households, in most cases consisting of a handful of animals
(FAO 2007). This led to a decline in livestock productivity and stagnation of livestock produc-
tion, as many traditional products no longer had a reliable market (IFAD, 1999). Insufficient
farming skills of many smallholders have also contributed to a productivity loss.
Area of rangelands of the five Central Asian states accounts for about 80% of their territory
and serve as the main source of forage for livestock (GL-CRSP, 2000). Rangelands in the region
occupy a total land area of 286 Mha, of which 25.3% is deserts (less than 150mm rainfall) and
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