- Developing and deploying new low-carbon and zero-carbon technologies:. Currently, research is being
conducted in battery technology, new materials for solar cells, harnessing energy from novel sources like bacteria
and algae, and other innovative areas which could provide important breakthroughs.

- Ensuring sustainable development: Rich countries must help poor countries to move to low-carbon
development pathways and also help them adapt to active climate change.

Conclusions. Global Warming has become one of the most serious problems of humanity. Currently,
scientists and governments are debating the extent and severity of surface temperature increases, the possible
effects of warming on the lives of people and economies, the need to take measures to reduce CO emissions into
the atmosphere and eliminate its consequences.
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MODERN CONCEPTS OF SOIL CONSERVATION

Approaches to soil conservation are in constant evolution and improvement. This article summarizes some
of the modern approaches, ranging from no tillage to conservation agriculture (CA) to sustainable land
management (SLM). These approaches are not separate, but components of a continuum of conservation
approaches applicable at different levels and different scales. No tillage is important at the detailed, farm level,
while CA and SLM are important at the farming systems and corporate levels. The successes achieved with no
tillage in Argentina (also Brazil, Paraguay, Uruguay, Mexico, Canada, Australia, and others) illustrate how these
concepts relate to each other [1].

Introduction. Soil is a central component of terrestrial ecosystems, and a fundamental constituent in
sustaining life on earth. The degradation of soil represents a loss in ecosystem services and a loss of natural capital
assets. The health of terrestrial ecosystems, defined as ecosystem integrity, depends on the ecosystem components
and the synergy of processes among them. Land degradation reduces the soil's short and long term production
capacity, and these are serious concerns considering the food production requirements of growing global
populations and a global GDP which is expected to triple by 2050.

Modern concepts of soil conservation

No tillage. Under no-tillage, soil disturbance is virtually eliminated. Only a tiny slot (or a small hole in
hand held planters) is made during the planting operation so that the seed (and eventually starter fertilizers) can be
placed in intimate contact with the soil, promoting germination. Only the grains are harvested, while the rest of
the plant (plant material other than grains) are left on the surface. Gradually, an organic mulch is developed on the
soil surface, which is eventually converted to stable soil organic matter. The increase in organic matter results
from the combination of eliminating soil disturbance, reducing oxidation of soil organic materials (stubble),
increased biomass production from improved crop yields, and greater diversity of organic materials from increased
rotation and cover crops, and reduced erosion. Commonly, surface soil temperatures are slightly depressed, while
soil water holding capacity is increased. These conditions are particularly important in the tropical and semi-
tropical areas. No tillage can be practised on both large and small farming systems.

No tillage also promotes the environmental integrity of the soil systems and the maintenance of
environmental services, enhances sequestration of atmospheric carbon, and contributes to mitigation of climate
change. Soil carbon sinks are enriched, due to higher yields and increased biomass, as well as by reducing organic
carbon losses from soil erosion. Also, fuel use and tractor hours are reduced by up to 75%, with further reductions
in greenhouse gas emissions. Other environmental benefits include reduced siltation, eutrophication and pesticide
contamination of rivers and dams.

Conservation Agriculture. In deference to other approaches, CA does not promote a specific technology
but rather a series of principles and general practices to achieve conservation objectives. CA is not a prescription
or a standard technology, but an approach based on concepts of minimal soil disturbance, permanent soil cover,
and crop rotation or association. This is in recognition of the fact that global agriculture is practiced in many
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different ecosystems, and technologies have to be carefully tailored to these to be successful. In this regard, CA is
similar to the concepts of sustainable land management. Application of traditional knowledge of soil husbandry
gained from generations of successful farmers, and the implementation by farmers of complementary, synergetic
soil husbandry practices, enhance the capacity of farmers to innovate and adjust to evolving conditions and ensure
the sustainability of the farming system.

The principles of CA:

*Maintaining permanent soil cover and promoting minimal mechanical disturbance of soil through no
tillage system.

*Promoting a healthy «living soil» through crop rotations, cover crops, and the use of integrated pest
management technologies.

*Promoting the application of fertilizers, pesticides, herbicides, and fungicides in balance with nutrient
losses due to crop production. This principle is based on feeding the soil rather than fertilizing the crop.

*Promoting precision placement of crop inputs to reduce input costs, optimize efficiency of operations, and
prevent environmental damage.

*Promoting legume fallows (including herbaceous and tree fallows where suitable), as well as promoting
composting and the use of manures and other organic soil amendments.

*Promoting value added production for food, fiber, fruit, energy and medicine for all purposes. Value added
production implies producing for the market.

Recognition of the different levels of soil conservation does not imply promotion of a specific technology
but rather a process of their application and adoption. Local farmer knowledge, innovative farmers and farmer
associations are all necessary elements in adoption of the principles [2].

Conclusions. Soil is an integral component of natural and converted ecosystems (cropland, pasturelands,
woodlands) ,and an important part of the natural mosaic of land uses on the earth’s terrestrial surface. Agro-
ecosystems and other managed ecosystems experience different pressures, energy flows, and dynamics than
natural systems, and these have to be better understood, not only in terms of capital return (yield), but also as a
consequence of human interventions on natural systems.
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TEPUTOPIAJILHUM ITIIXIJT 10 BUSHAUYEHHA SIKOCTI )KUTTS HACEJIEHHS

Cy4acHi perioHH KpaiHU — IIe CHCTeMa B3a€MOIIOB’ I3aHUX MK COOOI0 pi3HOMAaHITHHX KOMIOHEHTIB, IO
MAIOTh MIEBHI BIIACTUBOCTI, XapaKTePU3YIOTHCS IHTETPOBAHOIO €JHICTIO, sIKa BIUTMBA€E Ha (OPMYBaHHS MOTSHITIATY
periory. O0’€KTOM yTIpaBIIiHHS PETIOHY € EKOHOMiYHA CHCTEMa, TAPMOHIHE IMO€JHAHHS BUPOOHUYHX ITiICHCTEM,
CKOHIICHTPOBAaHMX Ha JIOKAJbHIN TepuTopii, ne BinOyBaeThcsi eeKTHBHE PILICHHS COLIAIbHO-eKOHOMIYHHX
po6JIeM 1 CTBOPIOIOTHCA AKICHI YMOBH KHTTS /7151 HACEIICHHS.

“SIKicTB )KUTTS € KOMIUIEKCHUM TIOHSTTSM, SIKE TOBUHHE BPaXOBYBATH Pi3HOMAaHITHI ACIIEKTH JIIOJICBKOTO
*uTTs. Ha 1iit 0cHOBI MOYKHA BUIUTUTH IIPUPOJIHE, COLliaJIbHE, EKOHOMIYHE Ta CYCHUILHO-MIOJITHYHE CEPEIOBHUILE
[5]. Cran sikocTi KMTTS HAceNEHHS MOXKHA aHall3yBaTH 3a JOIIOMOTOK KOMOIHAIl MEeBHUX Pi3HOMAaHITHUX
MOKa3HUKIB, BPaXOBYIOYH CEPEJOBUILE JFOJICHKOT JKUTTENISUIBHOCTI.

CydJacHa KOHICMIlisS JOCITIHKCHHS TapaMeTpiB SIKOCTI JKUTTS HACEJICHHS BH3HAYAETHCSA 3MIHAMH, SIK
00’ €KTHBHUX, TaK i cy0’€KTUBHUX 3HaYECHb Y BUTJISIII IHTETPOBAHMX MTOKA3HUKIB AKOCTI KUTTS. HamMu npoBeneHo
JIOCJII/PKEHHSI €KOHOMIYHOTO ¥ COIaJbHOIO CEepellOBHINA B PErioHax KpaiHW, 3TiIHO HaliOHAILHOI MaTpHIl
iHAMKaTopiB sikocTi *kUTTA [5]. Tloka3Huky, sIKi XapakTepU3yIOTh CTaH SKOCTI KHMTTS HACEJCHHS PEerioHiB, MU
00’€eIHAIIN Y YOTHPH OJIOKH:

1 GJIOK — SIKiCTh HACENIEHHS: KOe(IIiEHT HApOMKYBaHOCTI; KOe(ilieHT CMEpTHOCTI; JUHAMIKa (i3HIHOTO
3I0pOB’S HACETICHHST; Koe(illieHT HaBaHTa)KEHHS Ha TIpalie3/laTHEe HACEIICHHS, HABAHTA)XCHHS Ha OJHY BaKaHCIIO;
HECTIMKICTB CIMT;
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