st mporHo3upoBaHus peasibHOTrO pa3Butusa Typusma Ha tepputopusx ['HIIII B Kazaxcrtane
HE00XOIMMO TPOBECTH LEJBIH KOMILJIEKC HAYYHO-HUCCIIE0BATEILCKUX, TPOEKTHBIX, 3eMJICYCTPOU-
TEJbHBIX U OLIEHOYHBIX pa0OT C LENbIO ONpPeIeTCHHs TYPUCTCKO-PEKPEALlMOHHBIX PECYpPCOB, YCTOMN-
YMBOCTH DKOCUCTEM K aHTPOIOI'€HHBIM HarpysKam, J0IyCTUMBIX Harpy3ok Ha teppuropun OOIIT.
W Tonpko mocie BBIMOJIHEHUS BCEr0 3TOr0 KOMILIEKCa padOoT MOKHO TUIAHUPOBATh Pa3BUTHE TYpHU3-
Mma B ['HIIII 6e3 ymep0a oxpaHsieMbIM 9KOCHCTEMaM.

Cy1iecTByeT MHOTO OCTPBIX BOIIPOcoB B aene pa3Butusa typusma B OOIIT Kazaxcrana, u Bce
B paMKax OJHOW CTaThU PacCMOTPETh CJIOKHO, HO TJIABHYIO MpoOJeMy Ha3BaTh HEOOXOIUMO.
OcHoBHasl npobJjieMa HECTHIKOBKM MHTEPECOB TOCyJapcTBEHHbIX opraHoB ympasieHus OOIIT u
IJJAHUPOBAHUS Pa3BUTHUSl TYpU3Ma, Ha HAI B3IV, COCTOUT B KaJpoOBOM Bompoce. B yka3zaHHBIX
TOCCTPYKTYpax Ha BCEX YPOBHSIX pabOTalOT CHELUAINCTHI C Pa3InYHbIM 00pa30BaHUEM U MEHbIIIE
BCEro ¢ TypucTckuM. CaMbIM claObIM MECTOM B KaJpPOBOM BOIPOCE SIBISIFOTCS HU3KUE TOJKHOCT-
Heie okianel B KJIOX, uto m onpenensieT cinadyio mpodeccHoHAIBHYI0 TYPHCTCKYIO TOATOTOBKY
nepconana B HIIII. B pe3ynbrare Monoable CHENMATUCTBI C TYPUCTCKUM 00Opa3zoBaHHEM MPOCTO
HE BUJAT NEPCHEKTHBHI B 3TOM pabote Ha Mectax B ['HIIII B cenbckoil MECTHOCTH, W MITAT KOM-
TJIEKTYETCS U3 COCTaBa MECTHOTO HACEIeHHSI, HE3aBUCUMO OT 00pa30BaHMs.

B Bompoce coBepieHCTBOBAaHUS CTpAaTEruu pa3BuTHs TypusMa B 1ejaom 1 B OOIIT B yacTHO-
CTH MOKHO PYKOBOJICTBOBAThCsI onbIToM Bcemuproii Typuctckoi opranuzarnuu (FOHBTO). Pa6o-
Tas BO BCEX CTpaHaX MHUpPa U aKKyMyJUpPys MUX MHOTOJIETHUH ONbIT pa3Butus typusma, JOHBTO
BTOPHIM 10 Ba)KHOCTH HAIpPABIIEHUEM CBOEH NEATEIBHOCTH CUMTAET TYpPHUCTCKOE oOpa3oBaHHE U
poeCCUOHATBLHYIO TIOJTOTOBKY, @ IMEHHO CO3JIaHHe 0a30BbIX CTPYKTYp JJIsl OpraHu3aluu odpa-
30BaHMs ¥ POo(ecCHOHabHON TOATOTOBKHU B cpepe Typu3Ma, BKIFOYas Kypchl 10 «00ydeHHnio o0y-
YaroIIMX», KPaTKOCPOUHBIE U 3a0YHBIE KypPChI, @ TAK)KE PACIIUPSIOIIEHCS CETH LIEHTPOB 00pa3oBa-
HUS ¥ po¢eCCHOHATbHON MOArOTOBKHU CHEIMATUCTOB B chepe TypHu3mMa U rocTelpruruMCTBa.

[IpaBuibHas TOCYIapCTBEHHAS TTOJUTUKA M (DMHAHCOBAS MOMAJEPKKA B (POPMUPOBAHUU Kayde-
CTBEHHOM CHUCTEMbI MHOTOYPOBEHHOTO 00pa3oBaHus B chepe Typru3Ma U TOCTEIPUUMCTBA CITIOCOOHA
B Oyrkaiiiiye rofpl peluTh BOMPOCH pa3BuTHs Typusma B Kazaxcrane, u B yactHoctu B OOIIT.
[Tpodeccronansl cdepsl TypusMa U TOCTENPUUMCTBA OyAyT TPaMOTHO pa3pabaThIBaTh KU3HEHHBIC
KOHLICTIIINY Pa3BUTHUS TypU3Ma U YCIICIIHO BOIUIONIATh UX B PEAIbHOCTh HA MECTHOM, PETHMOHAb-
HOM U PECITyOJINKAHCKOM YPOBHSIX.
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Abstract. We studied traditional steppe herders’ knowledge in Hungary. Ninety-two herders
living in the Hortobagy saline steppe, Hungary, Central Europe were interviewed, and participatory
observation was used to understand traditional ecological knowledge, herding and habitat improve-
ment techniques. Herders had a deep knowledge on the intra- and interannual variations of forage
quality and quantity. They performed well-planned herding practices. Herders improved different
habitats of their pastures differently by traditional and less frequently by modern methods. We con-
clude that traditional knowledge of herders could be effectively used in conservation and pasture
management of saline steppes.

Introduction. Nomadic, transhumant and sedentary traditional herders all perceive pasture
heterogeneity, and adapt to it by driving their herds to different places at different times [2, 4]. The
ecological knowledge underlying nomadic and transhumant movements is fairly well documented.
In contrast, much less is known of the grazing strategies of sedentary herders. If we could under-
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stand traditional herders’ ecological perceptions and how they make their herding decisions based
on their ecological knowledge, we may better understand resource management in pastured areas
[cf. 3, 11]. Identifying the factors that affect grazing patterns may also help recognise the rationale
behind heterogeneous resource use, and may provide a deeper insight into the role of the long-term
factors shaping current landscapes.

In this paper, the traditional ecological knowledge and herding practices of sedentary herders
of the Hortobagy steppe is introduced. We conclude with a discussion on the management implica-
tions of the findings, and emphasise the need to integrate traditional ecological knowledge into the
process of evidence-based conservation management.

Study area and methods. The landscape. The Hortobagy steppe (ca. 100 000 hectars) lies in
Central Europe, in the Carpathian Basin. The area occurs within the Eurasian forest-steppe belt that
spreads from Mongolia to Hungary. In the Pleistocene, the area was a floodplain that gradually
dried out, and became more and more saline [12]. The entire region is relatively homogeneous cli-
matically, with an average yearly precipitation of ca. 500 mm and a mean annual temperature of ca.
10 °C. However, the subcontinental climate fluctuates heavily from year-to-year and, as a conse-
quence, water cover on and yearly biomass of the steppe are highly variable. The main soil type on
the steppe is the highly saline meadow solonetz developed over loess. The groundwater is salty, rich
in soda (Na2HCO3), and the groundwater table is located at shallow depths (usually 0.5-2.5 m).
The dominant vegetation is characterized by a mosaic of dry and wet habitats. The vegetation
pattern of the steppe is fairly stable: salt steppes have dominated the area since the late Pleistocene
[12], but river channelization in the second half of the 19th century decreased regular floods, and
drainage works during the 20th century dried out many marshy depressions [8, 9].

The herders. All interviewed herders deeply roots in the herding society, as most of their
known ancestors were herders. All herders interviewed were Hungarians, speaking Hungarian and
all were born in the region. Most pursue a more or less traditional way of pasturing (mostly cattle
and sheep pasturing). Herders spend ca. 200 days per year on the steppe, which has been sharply
decreasing in the last decades (usually two herders share the job working in a 24-hours change-
over). Herders learnt their herding skills mostly from their own families since their early childhood,
and visited school only for 4-6(-10) years. In school, they learnt some modern techniques of agri-
culture, but traditional herding (which was regarded as out-dated) or the botany of the steppes were
not taught to them in school. Though they posses books on animal husbandry, these do not contain
local folk names of plants and habitats, and they only describe sown grasses and Nitrogen-fixing
species and cultivars, as well as the management of artificially created and maintained meadows.
We asked several times how often herders had read chapters on pastures and plants in these books,
but we could not find a single case. They argue that they learnt nothing in school or from books on
herding and pasture vegetation except artificial insemination. Their ecological knowledge reflects
this ”ignorance” of modern agricultural and scientific knowledge.

Data collection. Hundred-and-fifty-six herders were visited, and 92 of them were intervie-
wed. The 27 most knowledgeable ones were interviewed at least four times (age 55-75 years, min.
32, max. 86). Interviews were recorded by a dictaphone. Original quotations of herders and verna-
cular names are written in italic. Ethical guidelines suggested by the International Society of Ethno-
biology were followed. During the 86 field days, free and semi-structured interviews and free
listings were applied. Field visits and participatory observation were made as often as possible (45
days). During herding, thorough observations and photo documentation and walking interviews we-
re made in order to get a deeper understanding of the herders’ knowledge and practices.

In total, we collected 5,149 records of plant species, 1,543 records of habitats, 1,772 records
of habitat requirements and dynamics of plant species, 1,183 records of pasturing activities, and 945
records of pasture management.

Results and discussions.Herder’s ecological knowledge. Herders evaluated habitats in their
pastures based on productivity, salinity, wetness, soil colour, relative elevation, geomorphology,
patchiness, land-use, density, and litter cover. Three main groups were distinguished: partos (most
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important and stable pastures on higher parts), szikes (saline areas that are highly variable in space
and time), and /apos (wetlands with intra- and interannually highly fluctuating water levels). Mo-
saics at different scales were also named.

Herders listed ca. 90 plant taxa as important for grazing. An additional ca. 90 taxa had lower
importance or were regarded as pasture weeds.

According to herders, almost all plants have a patchy distribution, though most species occur
on each pasture. Herders were well aware that most species show intra- and interannual variability
in abundance. As herders like to forecast pasture conditions, some fluctuating species became indi-
cators. One of them is Erophila verna(L.) Chevall., which grows in large quantities on saline
patches in dry springs. Its abundance is used to forecast summer pasture conditions: if it flowers (in
large quantities), we will have a bad year.

Traditional pasturing. The Hortobdgy is divided up into pastures (without fences!) among
herds. As individual pastures are relatively small, movements are spatially highly restricted. This re-
sulted in a well structured grazing system adapted to the spatially and temporally heterogeneous
forage availability. Herders are proud of their herding skills. Herders are interested in calm grazing,
as fattening and milk production depend on intake efficiency. Herders organise the daily grazing
route as an ordered sequence of offered grazing patches. The year-round cycle of grazing is deter-
mined by several factors (Table 1). The number of animals in a pasture is more or less constant
from year to year. As biomass production shows a high interannual fluctuation, overgrazing is usual
in dry years, whereas excess grass is mown in wet years and stored for dry years. In dry years, mar-
shes function as reserve pastures.

Not surprisingly, species and habitat knowledge of Hortobagy herders seemed to be based do-
minantly on utilitarian criteria. As Roba and Oba [10] emphasized, herders’ understanding of their
pastures combines environmental and livestock productivity indicators. Hortobagy herders used re-
lative calmness and contentment of their animals as an indicator of pasture quality [cf. 5]. As Bollig
and Schulte [1] put it: “Pastoralists are not interested in grasses as such, but only in the relation bet-
ween grasses and herds”.

When we asked herders what they can do to maintain/improve pasture quality, most herders
answered: you cannot do anything, animals improve it; grass always regenerates. However, these
sentences were followed by a detailed description of grazing techniques and pasture management.
The most important improvement method of all is grazing itself. Manuring was only applied in the
past and to the best soils around sheds, by spreading or by having the animals rest for the night
farther and farther away from the shed in late summer and autumn. Only some of the weeds are re-
moved from the pastures deliberately. Herders evaluated intensive pasture improvements by the so-
cialist cooperatives from different aspects: meadows of sweet sown grasses and irrigated meadows
produced high quality hay and aftermath pastures and high quantity but low quality fodder,
respectively, while fertilised pastures had increased forage availability. Since intensive improve-
ment was never economical and was also banned by the National Park, it was abandoned.

Herders had deep understanding of ecological relationships and processes, too. They regarded
weather as the most important determinant of temporal change in plant growth and consequently
pasture quality: the weather decides; we cannot do anything. The same was documented for Mon-
golian herders (the grass will grow as much as it rains [4, 6]). Like herders in Mongolia, Hortobagy
herders rarely mentioned overgrazing as a major cause of changes in pasture conditions. African
herders are more aware that overgrazing may also cause bad pasture conditions [10]. In the Horto-
bagy, decreasing stocking densities, accumulation of litter and consequently the spread of less
palatable species (Elymusrepens, Phragmites) were regarded as the main factors in pasture degrada-
tion.

The key point in the Hortobagy grazing system is the highly developed reciprocal learning
between animals and herders. Hortobagy herders take advantage of the abilities and preferences of
their livestock. On the other hand, animals learn the ’logic’ of the grazing method herders apply.
They conform to it to minimise possible conflicts with the herder and his driving dogs. Dwyer and
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Istomin [2] also found that reciprocal learning is the basis of herding in Nenets and Komi reindeer
herders. However, Hortobagy herders herd at a much finer spatial and temporal scale.

Implications for Nature Conservation. The deep ecological knowledge on which traditional
pasturing is based in Europe is neglected [but see e.g. 5, 11]. Although the Hortobagy steppe has
been pastured for millennia, and a great portion of it was declared a National Park in 1973 where
the main management type is pasturing, there are still problems in its management. To broaden the
evidence base for pasture management of the Hortobagy steppe and in general the saline steppes of
Europe, we suggest focusing future research on 1) the ecological effects of different traditional gra-
zing techniques, especially rotations in different habitats; 2) the possibilities and consequences of
traditional manuring; 3) the traditional use of fire to remove accumulated plant litter; 4) the
alternatives of coping with the abundant biomass of meadows in spring; 5) the decision making
strategies of herders and conservationists and the non-ecological factors that affect their decisions.
To sum up, a more complex socio-ecological understanding is needed of the internal and external
factors affecting adaptation of the Hortobdgy herders to their environment and society.
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Figure 1. Herding the endemic Hungarian grey cattle by trained herding dogs (photo: AbelMolnér)

Figure 2.Traditional herding of merino and cigdja sheep on a saline steppe
in Hungary in a drought year (photo: AbelMolnar)
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Table 1.
Seasonal changes in pasture use in the Hortobagy steppe according to herders.
Original quotations are in italics

Periods Recent and past methods of pasturing, pasture types used
December — late autumn, winter and early spring grazing had been limited and practiced only in
February shortage periods; in November nights are cold, the pasture is muddy, later the grass
(winter) becomes frozen, but they can find something to eat even under the snow (now winter

grazing is banned); in February, if the grass is as big as an oat grain, the sheep does
not starve, we went out to the steppe

March — April usually sheep goes to the pasture in mid or late March, the cattle in mid or late April;

(early and mid first we had to get them used to each other, we forced them to eat not just walk; first

spring) the areas higher (on the gradient) were grazed, areas that were manured regularly,
Hordeum was eaten up totally; meadows and marshes were not yet grazed, saline
areas were also often wet,; as time passed we grazed further and further from the
shed, as grass decreased around it

May — June rain in May made grass strong, animals fattened, the weather was good, and there
(late spring — were no mosquitos and horse flies; we went to places where the place 'caught’ the
early summer) animals; in dew we kept them inside, as they would only trample grass; herders

always walked in front or among the animals to prevent running, to force them to
eat; as water withdrew from meadows and marsh edges, Alopecurus and Trifolium
grew, we started to graze those places,; hay meadows were protected from grazing

July — August summers were droughty, grass was dry, and was grazed to the earth, animals ate the
(mid and late dry grass, they grazed till midnight, and licked the earth;, marshes gave the chance
summer) of life, but even marshes were cleaned up, rotation was abandoned, we went where

there was some grass left; however, four days after a summer rain grass started to
grow, the steppe became green, meadows also; in a wet summer, the situation was
not much better, the grass was weak and animals did not drink on it

from mid summer onwards, we were allowed to go from the steppes to stubbles of
wheat, and barley, where Polygonumaviculare, Setaria grows; if sheep grazed on
stubbles, it gave more milk; meanwhile steppes started to regenerate; we grazed the
Steppes in the morning, and went to the stubbles in the afternoon, but since the
revolution (1989) stubbles are not given to us; now, however, that Ambosia has to be
irradicated, again we get more stubbles to graze Ambrosia off

September — rains in August produced the good autumn grass, we went back to the area around
October the sheds, but stubbles were also grazed (corn and sugar beet), later frozen alfalfa
(November) fields and dense barley fields; cattle went home in early November, but in the past
(autumn) they were kept on the pastures till the first snow, sheep stayed longer in November,

also grazing cattle pastures, and aftermath on hay meadows, as grass became weak
in November we gave extra fodder for the animals (hay or straw), to prevent
diarrhoea; cattle were always hungry, were running away, nights were too long for
them, they did not want to stay on the resting place
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