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ABSTRACT

Cropping of vegetation by animals upsets and alters normal plant growth and development. Preliminary
results from Icelandic grazing trials in Solvaholt and Kelduhverfi indicate that heavy grazing early in the
growing season can dramatically decrease plant vigor and production. Gaps in our knowledge of range
plant physiology are currently limiting the accuracy and precision with which we can predict
productivity of grazed rangelands. These gaps also represent “unknowns” with regard to predicting and
assessing the degree to which key range plants can tolerate biotic and abiotic stresses while maintaining
their productivity on a sustained-yield basis. This article will discuss (1) why proper turnout dates are
inportant to plant productivity; (2) why proper tournout dates might optimize financial returns in
pasture and rangeland systems; and (3) research needs and priorities in these arcas.

INTRODUCTION

The timing of the initiation of spring
grazing of hayfields, pastures, and range-
fands in Iceland is of vital importance with
regard to subsequent plant and animal
productivity. Classical grazing system
management schemes, such as rest rota-
tion, do not generally apply to Icelandic
grazing lands. In Iceland, livestock are
typically transferred from winter housing
units to hayfields and lowland pastures
which are grazed until highland ranges
become accessible. These highland ranges
are then continuously grazed by livestock,
primarily sheep, for the remainder of the
growingseason. The timeor plantdevelop-

mental (phenological) stage at which

grazing can be safely initiated in the spring
is a controversial topic among farmers and
range managers. Due to lack of quantita-
tive information, there are, at present, no
firm guidelines to dictate when to begin
spring grazing in Iceland. As a result,
grazing is commonly initiated too early in
the plant’s growing season. The practice of
turning sheep and horses onto rangelands
before the plants are physiologically suited
for grazing can accelerate range deteriora-
tion and lead to decreased short- and long-
term profits as stocking rates and animal

gains will be subsequently reduced.
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Fortunately, however, there seems to be
a growing awareness and understanding
among stockmen that untimely grazing
can have a detrimental effect upon both
range and animal productivity. Asaresult,
many districts are gaining better control
over turnout dates. This article will
discuss:

1. why proper turnoutdatesareimportant
to plant productivity;

2. why proper turnout dates might opti-
mize financial returns in pasture and
rangeland systems; and

3. research needs and priorities in these
areas.

EFFECTS OF GRAZING ON PLANT PRODUCTIVITY

It is generally acknowledged that the

ability of a plant to survive in a given

habitat depends upon four basic and

interrelated factors:

1. the ability to synthetize and store food
for maintaining plant functions;

2. the ability to form vegetative structurcs
for renewal of top growth;

3. the ability to maintain a healthy root
system; and

4. the ability to produce reproductive
organs (STODDART et al. 1975).

Each of these factors is interrelated and
dependent upon there being sufficient
foliar tissue to acquire the energy needed
for plant growth and development. It'is
well known that different plant species
rcact differently to environmental stress,
including grazing. ARCHER and TIESZEN
(1980) for example, describe various
strategies observed for graminoid and
evergreen and deciduous dwarf shrub
lifeforms in an Alaskan arctic tundra with
regard to cither tolerating or avoiding
defoliation. Their results suggest that the
ability of various plant lifeforms to tolerate
defoliation (Fig 1) is related to a variety of
factors, such as the amount of non-
photosynthetic supportive tissuc and the
longevity, photosynthetic ratcs, and pat-

terns of development of leaftissue. Because
of the wide array of responses of plants to
defoliation, a detailed account of the
physiological processes of key range plants
is needed to form a basis upon which
management decisions can be made. Gaps
inour knowledge of range plant physiology
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FIGURE 1. '

Foliar regrowth of four Alaskan arctic growth
forms folowing a single, 100% defoliation imposed
in late June. (1) Eriophorum raginatum, (2) Carex
aquatilis, (3) Salix pulchra, (4) Ledum palustre.

Endurvdxtur fjdgurra jurtategunda fré Alaska efiir 100% blad-
skerdingu, scint { jani.
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are currently limiting the accuracy and
precision with which we can predict
rangeland productivity. These gaps also
represent “unknowns" with regard to
predicting and assessing the degree to
which key range plants can tolerate biotic
and abiotic stresses while maintaining
their productivity on a sustained-yield
basis.

Croppingofvegetation by animals alters
normal plant growth and development.
Removal of photosynthetic tissue by graz-
ing animals lessens the capacity of the
plant to manufacture foods required for
growth, maintenance and reproduction.
In perennial plants, stored food reserves
are diminished as the plant recovers from
grazing (Warp and BrLaser 1961; DoNART
and Cooxk 1970; WHITE 1973; Smrth 1975;
Buwar and TrLica 1977). As a result, the
phenological development of the plant
may be retarded and its reproductive
capacity reduced. These are some direct
cffects of grazing that affect plant pro-
ductivity and vigor. Removal of leaf tissue
by grazers also has some indirect effects
upon plant productivity. Typically, grazed
plants reorganize carbon and nutrient
allocation patterns following defoliation in
order to replace the foliage lost to herbi-
vores. While such reorganization facili-
tates the regeneration of photosynthetic
tissue, itis generally done at the expense of
root growth and activity (Davipson and
MiLtHORPE 1966; Evans 1972; HODGKINSON
and Baas BEcking 1977; CnapriNnand SLack
1979; ArcHeEr and Tieszen 1980).
Impaired root growth and activity follow-
ing grazing will reduce the ability of the
defoliated plant to extract nutrients and
water from the soils. In areas where
nutrients are limiting, impaired root

growth resulting from grazing may be
more detrimental to the defoliated plant
than the loss of leaf tissue. In fact, grazing
simulationsat Barrow, Alaska suggest that
leaf growth following decfoliation may
deplete nutrient reserves more than
carbohydrate reserves (Crarin 1977).
Fortunately, however, many range
plants can withstand a certain amount of
grazing without being adversely affected
(STrICKLER 1961; VicKERY 1972; CHAPIN
and Srack 1979; DeTLING et al. 1979;
McNavcuTon 1979; TiEszEN and ARCHER
1979). However, the amount of grazing a
given plant species or population can
tolerate over the long term will depend
upon the complex interaction of many
factors. The frequency, intensity, and time
of season of defoliation are of paramount
importance, as is the stage of plant growth
(see review by TrLICcA and SincH 1979). A
mature plant, for example, can withstand
more frequent and intensc grazing bouts
than can a young plant whose root system
is poorly developed and whose levels of
strored foods are low. As aresult, seedlings
and new vegetative propagules are parti-
cularly vulnerabletograzing (VALLENTINE
et. al. 1963; REynoLDs and MARTIN 1968).
However, any plant, when grazed, will
become weakened and eventually die if
grazed to frequently or too intensely at a
critical stage in its life cycle or at a critical
point in the growing season. The. phy-
siological processes by which the indi-
vidual plant grows and the morphological
changes that occur over the course of the
growing season arc then an important
consideration when managing grazing
systems. :
Thesurvival of plantsingrazing systems
is dircctly related to their ability to
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manufacture food via photosynthesis and
to acquire nutrients and water via their
root systems. Of the factors that influence
the rate of food manufacture (photosynth-
esis), the amount of exposed leaf area is of
principal concern, for it is the parameter
most subject tomanipulationand manage-
ment. In the following section, the import-

ance of delaying grazing until a minimum
leaf area is achieved will be discussed.
Grazing in early spring, before the plant
has attained a critical leaf area, may delay
and reduce plant productivity for the
remainder of the growing season and thus
reduce carrying capacity.

THE ROLE OF CARBOHYDRATE RESERVES IN PLANT FUNCTION

The foods manufactured by plantleavesin
excess of those used by the plant for
immediate growth and respiration are
stored for later use. Perennial plants
commonly store their photosynthetic pro-
ducts in the form of carbohydrates. These
carbohydrate reserves are stored in the
roots and stem bases of perennial her-
baceous plants, in the stems and roots of
woody plants, and in the sceds of annual
plants. These food reserves are used for (1)
respiration and maintenance of perennial
structures during dormancy, (2) theinitia-
tion of growth following winter dormancy,
(3) vegetative and sexual reproduction,
and (4) an emergency ecnergy source
during times of stress (e. g., drought,
frosts, grazing, etc.). Thus, carbohydrate
reserve levels are of key importance to the
welfare of the plant (see review by GRABER
ct al. 1927; May 1960; Jameson 1963;
Wiite 1973; Triica and Sine111979). The
importance of belowground vascular plant
storage structures in tundra systems has
been acknowledged for some time (BLiss
1962, 1966, 1970; MoonEY and BiLLINGs
1960; Scorrand BiLLinGs 1964; DENN and
Jounson1970; WieLcoLAsk1 1972,; \WEBBER
1974,1977, WesBERand MAY 1977; DENNIS
et al. 1978; MiLLER ct al. 1978). Carbohy-

drate concentrations found in arctic tun-
dra graminoids are typically high, often
being much greater than those of many
alpineand temperate counterparts (Fonpa
and Buiss 1965; McCown and Tieszen
1972). Scasonal trends and effect of clip-
pingon carbohydrateand nutrientlevelsof
various age classes of the grass Dupontia
Sfisheri  at  Barrow, Alaska are well
documented by MaTTsEIs et al. (1976).
Figure 2 shows the gencralized pattern
ofseasonal trends in carbohydratelevelsin
storage organs known to occur in many
temperate zone plants. Three phases of this
seasonal curve are of particular interest:
(1) during the dormant season there is a
gradualdecline in carbohydrate levels due
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to continued respiration; (2) at the begin-
ing of the growing scason there is a
dramatic decline in reserve levels corres-
ponding to theonset of new growth; and (3)
this “spring drawdown” continues until a
certain leaf area is produced (TrvricA and
Sinci 1979). When the planthasreached a
critical leafarea the input of photosynthe-
tic foodstuffs exceeds maintcnance and
growth expenditures and carbohydrate
reserves begin to accumulate as the plant
matures and enters dormancy. With the
onset of dormancy, the cycle repcats itself.
Itis during the spring drawdown period
that plants are susceptible to heavy graz-
ing. After winter dormancy and during the
initial flush of spring growth, reductionsin
stored carbohydrates of 50 to 75% have
been reported for mountain forage plants
(McCarTY and Price: 1942; MooNEY and
BiLuings 1960). Removal of the early
spring leaves at this time would delay the
incorporation of photosynthetic energy
and result in a futher depletion of food
reserves. DoNART (1969) related carbohy-
dratereserve cycles ofsixmountain species
togrowthand development and noted that
minimum reserve levels were reached
during early spring growth after approx-
imately 15% of the total annual growth
had been produced. It was further noted
(DonarT and Cooxk 1970) that defoliation
of these herbaceous plants carly in the
season was considerably more detrimental
than defoliation later in the season. If
grazing pressure is maintained throughout
the spring the plant may never recoup its
rescrve losses and will enter winter in a
stateofreduced vigor. Theresult maybean
increased mortality rate during the winter,
especially among young age classes of
plants, or a delayed and reduced pro-

ductivity the subsequent growing scason
(McCarTy and Price 1942; Smitn 1964;
Mooxey and BiLLings 1965; OwENsBY et
al. 1970; ArcHer and Tieszen 1982).
Also, early spring grazing likely alters the
reserve carbohydrate allocation patterns
within the plant such that energy
normally expended for root productions
is diverted to replacing leaf tissue lost to
grazers. As a result, root growth is often
suppressed and the ability of the plant to
take up water and nutrients is impaired
(CrIDER 1955; DavipsoN and MILTHORPE
1966; Evans 1972; CuapriN and Spack
1979). In this regard, ArcuER and TiEs-
zeN (1982) noted that early season
defoliations affected root initiation,
clongation, and biomass to a greater
extent than did defoliations imposed later
in the scason. Reduced root growth, at a
time when the plant is normally growing
rapidly, may retard not only rate at
which recovery from defoliation may
occur, but may also reduce the soil hold-
ing capability of the plant. Also, carly
turnout dates would allow grazing during
periods when soils are wettest and would
increase the likelihood of trampling dam-
age via destructive hoof action
(TriLENIUS 1975).

Reproductive vigor may also be sub-
stantially reduced as a result of excessive
defoliation. Vegetative reproduction in
graminoids, the primary mode of plant
propagation in most perennial grassland
systems, is often markedly reduced by
grazing (TrRoucHTON 1957; ELLISON 1960;
Janmeson 1963; ArcHER and T1EszEN 1982)
although, there may be a stimulation of
tillering if apical meristematic tissue is
disturbed (Younger 1972). Sexual repro-
duction may also be affected. PEarsaLL
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(1950) and SpETZMAN (1959) noted adirect
loss of reproductive primordia because of
preferential grazing by deer, sheep and
caribou in northern latitudes. Indircct
supression of sexual reproduction may also
occur as a result of grazing which lowers
plantvigorand causes a depletion of stored
energy and nutrientreserves (ARCHER and
Tieszen 1982). In this regard TikHOMIROV
(1959) and SmirNov and TOKAMAROVA
(1971, 1972) observed that lemming graz-
ing suppressed flowering in several arctic
graminoids. In northern cnvironments
where sexual reproduction is already
severely limited by abiotic factors, such
grazing induced losses either direct or
indirect, may be of some significance.
From a plant community standpoint,
excessive early spring grazing may also
confer a competitive advantage upon less
desirable specics. Species escaping carly
spring grazing will gain an advantage over
species subjected to grazing since the
former can maintainshoot and rootgrowth
(MuecGLER 1972, 1975; ARCHER and
DetLinG 1982). This early spring competi-
tive advantage may then carry over
throughout the growing seasonresulting in
a decrease in the relative productivity of
desirable forage species. If the desirable
species are kept at a compctitive disadvan-
tage long enough, plant community com-
position will eventually be altcred in favor
of the less desirable species. The recovery
of plants from setbacks induced by grazing
may be quite slow; especially in northern
latitudes where growing seasons are short
and cool, soils are young and poorly
developed, .and nutrient availability is
limited. MeNke and Truica (1983)
observed that abusively defoliated shrubs
required more than one year of rest and

Cook and CuiLp (1971) found that desert
plants required more than seven years of
nonuse for recovery of vigor when defoli-
ated to the extent that vigor was mod-
erately reduced. ArcHER and TIESZEN
(1982) working in the Alaskan arctic and
Truca et al. (1977) working in the
shortgrass steppe observed that heavily
grazed graminoid tillers required two or
more years of rest to attain carbohydrate
and biomass levels in storage organs
comparable to those of undefoliated
plants.

Finally, it should be pointed out, that
changes in the carbohydrate status of
variousstorageorgansarcnotnecessarilya
direct function of time of season inarcticor
Alpineplants, HaLoway and Warbp (1965)
noted that in Colorado’s alpine areas the
date of initiation of various phenological
stages varied considerably from sitetosite,
and from ycar to year at a givensite. Thus,
phenological stage is likely a better indi-
catorof range readiness thanis date (WesT
and Gasto 1978).

Few specific details are available regar-
ding the seasonal trends in shoot and root
growth and carbohydrate levels in impor-
tant Icelandic range plants. Even less is
known about how grazing at various times
of the growing season affects these trends
and how long it takes a plant to recover
from grazing at various frequencies and
intensities at various times in the growing
season. At this point, we can only speculate
using the results of studies conducted in
otherpartsofthe world. Future researchon
Icelandic rangelands would do well to
address these questions directly if retrog-
ression of Icelandic rangclands (THOR-
sTEINSsONet.al. 1971; MiTcHELL 1979)isto
be arrested. '
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EFFECT OF UNTIMELY SPRING GRAZING ON CARRYING CAPACITY

AND ANIMAL GAINS

Several studies in Iceland have demons-
trated that hcavy or untimely spring
grazing of rangelands and hayfields can
reduce plant productivity (Jonsson 1974;
ArnaLDs 1981; Geirsson 1981; Oskars-
soN 1982). Although the qualitative
relationship between seasonal plant pro-
ductivity and rangeland carrying capacity
is generally well known, therc is little
quantitative data available to clarify just
how much herbage should be allowed to
accumulateinspring before grazing can be
safely initiated. Good management does
not imply that we should manage plantsin
such a way that carbohydrate reserve
levels and leaf areas are maximized. But,
on the other hand care should be taken
not to exceed critically low levels. By
deferring grazing in spring until plants
have sufficient leaf area to be in a positive
carbon balance, plant vigor and pro-
ductivity can be maitained at higher
levels throughout the remainder of the
growing scason. As a result, the overall
carrying capacity of the range will be
enhanced.

In addition, animal performance is
often quite poor when grazing is initiated
too early in the growing season. Table 1

TABLE 1.

summarizes the results obtained in an
Ireland study (CoLvins et al. 1977) in
which animal performance was evaluated
for various spring turnout dates. These
data illustrate that even a short delay in
initiation of grazing can have dramatic
positive effects on daily animal gains. On
the other hand, forage quality is highest
carliest in the growing season. Delaying
the initiation of grazing for too long
might then result in reduced animal
gains. Thus, it is desirable to accurately
ascertain plant growth in the spring, and
to discover the point at which animal
performance can be opttimized with
minimal detrimental effects to key forage
plants. While the results from the Ircland
study (Table 1) may hold conceptually
for Icelandic ranges, they should not be
interpreted literally, for Icclandic ranges
are generally much lower in productivity.
Further, the time at which plants can be
best utilized in the spring will differ from
year to year as climatic conditions vary
from locality to locality. Thus, the vigor
of key forage species should be monitored
and turnout dates and stocking rates
adjusted accordingly.

Forage standing crop (dry weight) and weight gain of cattle on Irish pastures in early spring

1. Tafla

Uppskera d 16t (purrvigt) og pyngdaraukning naulgripa d irsku graslendi § byrjun gréanda

Starting date of grazing

Upphaf beitar .
Aprl Apr 8 Apr 15 Apr 22
Forage standing crop (kg/ha) ................. 254 508 1261 1608
Uppskera d rét (kg/ha)
Animal live weight gain (kg/ha) ........ e 833 976 1046 891
Pyngdaraukning dyra (kg/ha) '
% animal weight gain relative to April 1 ......., 100 117 126 . 107

Hlulfallsleg pyngdaraukning midad vid 1. april

(from Collins ct al. 1977)
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SUMMARY

Preliminary results from Icelandicgrazing
trials in Solvaholt and Kelduhverfi indi-
cate that heavy grazing early in the
growing season year after year can drama-
tically decrease plant vigorand production
(ArnaLDs 1978). In Iceland, where the
growing seasons arc short and the winters
long and scvere, it is imperative to achieve
optimum gains per animal. The initiation
of grazing too early in the spring, on a
repeated basis, will typically lead to
reduced plant productivity which will

fSLENZKT YFIRLIT

Unm vorbeit & [slandi.
Yfirlit um petti, sem huga parf ad { pessu
sambandi.

STEVE ARCHER

Rance Science Departmentand Natural Resource Ecology
Laboratory, Colorado State University, Fort Collins
Colorade, USA 80523

og
AXDRES ARNALDS
Landgredslu rikisins

INNGANGSORD

Pad skiptir miklu mali um voxt og vidgang
beitarplantna og afurdagetu biifénadar,
hvener beit er hafin ad vori, hvort sem um
redir tin, ithaga eda afrétti. Sem beturfer,
pola allmargar beitarplontur talsverda
beit 4n pess ad bida af tjén. Meira ad segja
getur hofleg beit aukid pléntuframleidsiu.
P6 fer svo, ad mikid beitaralag ar eftir ar
dregur ad lokum einnig ur prétti peirra
plantna, sem mest hafa beitarpolid. En pad
er h4d marghpattu samspili umhverfis og
nytingar, hvernig ol tiltekinnar plontu

manifest itself in reduced rates of weight
gain in livestock and an overall reduction
in future pasture carrying capacity. If
pastures are subjected to early spring
grazing on a yearly basis, plant species
composition of the pastures will even-
turally change, as undesirable plants gain
a competitive advantage. Both short- and
long-term economic returns from grazing
operations can thus be significantly
reduced when grazing is initiated too early
in the growing season.

eda grodurfélags reynist gagnvart mikilli
beit um érabil.

Veigamestir peirra patta, sem rdda ma
yfiripessusambandi, eru peir, hversuofter
beitt, hve mikid er beitt og hvenar 4
grédrartimabilinu.

Faar leidbeiningar liggja enn fyrir um
pad, hvenzr hagkvazmast er ad hefja
vorbeit 4 Islandi. Afleiding pessa er si, ad
beit er ad jafnadi hafin of snemma ad
vorinu. Saudfé og hrossum eroftlega hleypt
4 Githaga eda tiin, 4dur en grédur hefur ndd
pvi liffrzdilega vaxtarstigi, ad hann poli
beit. En hatt er vid, 29 slik medferd spilli
grédri og dragi med pvi dr afrakstri
bafjarafurda af landinu { brad og lengd.
Sem betur fer, virdist skilningur bznda
vaxandi 4 pvi, ad 6timabzr beit getur
skadad beitilond og dregid um leid dr
afurdum bufjarins. [ grein bessari er tekid
til athugunar: i
1. Hvers vegna bad er mikilvegt fyrir

afrakstur beitilanda, ad bépeningi sé
sleppt 4 landid 4 réttum tima,
2. hvers vegna himarksafrakstur beiti-
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lands fest med pvi ad sleppa bipeningi
4 landio & réttum tima,

3. adfrekarirannséknirpessarapattazttu
ad njéta forgangs til ad f4 4rcidanleg
svér vardandi umredd atridi.

Pad liggur nokkurn veginn 1jést fyrir, ad

voxtur og vidgangur tiltekinnar plontu {

tilteknu umhverfi er hadur, fjérum grund-
vallarpattum, sem raunar hafa innbyrdis-
ahrif hver 4 annan;

1. hzfni pléntunnar til ad framlcida og
geyma orku til vidhalds lifsstarfsemi
sinni,

2. hzfni til a0 endurnyja voxt sténguls og
blada,

3. hafnitil ad vidhalda hraustu rétarkerfi,

4. hefni til endurnyjunar.
bazttir pessir eru hver 60rum hadir

innbyrdis svo og pvi atridi, ad plantan hafi

nzgilega mikid af granum bl6dum til pess
a0 safna beirri orku, scm naudsynleg er
plontunni til vaxtar og vidgangs.

Vegna pess a0 plontur pola mjég mis-
jafnlega, ad pzr séu rendar hinum grenu
bl6dum, er naudsynlegt ad kanna efnaferli
tiltekinna mikilvagra beitarplantna til
pess ad 60last pekkingu & skynsamlegri
nytingu haglendis. En pekkingarskortur 4
bessum vettvangi torveldar ménnum ad
segja fyrir um framleidslugetu bcltllanda
eda beitarpol.

Beitbipeningsraskaredlilegum vextiog
vidgangi grédurs. Minnkandi bladflstur
vegna beitar dregur dr getu pléntunnar til

ad framleida nzringu sem er naudsynleg
lifsstarfsemi og framleidslu fraja cda forda-
nzringartil vidhalds pléntunni. { fjolerum
grodri getur svo farid, ad uppséfnud forda-
nering cydist tiltdlulega fljétt, & medan
plantan er a0 né sér eftir ahrif beitar. Slikt
dregur ir proska og kann ad seinka peim
liffrdilegu efnaferlum, er sinna vidhaldi
grédurs. A pennan hattgeturbeit haft ahril
a grosku og framleidni pléntunnar. Plént-
ur, sem misst hafa bléd vegna beitar,
breyta innri starfsemi i pvi skyni ad
endurnyja blédin, sem bafé fjarlegdi, en
slik endurnyjun verdur oftast & kostnad
rétarkerfisins. Minnkandi rétarvéxtur og
rétarstarfsemi dregur dr heefni plontunnar
til ad taka til sin vatn og neringarefni tr
Jardvegi, og bar sem skortur er 4 slikum
naringarefnum, getur skert rétarkerfi
valdid meiri skada en skertur flotur grenna
blada.

Likur plantna til ad pola beit cru hadar
hzfni peirra til ad framlcida fxdu med
tillifun (photosynthesis) og til ad afla vatns
og nzringarefna jardvegs gegnum rétar-
kerfid. Heildarbladfltur, er nytur ljéss, er
sé pattur, sem mestu veldur um fedufram-
leidslu (tillifun), enda sa pattur, sem beit
hefur meginahrif 4. Beit snemma vors,
adur en plantan hefur 68last ligmarks-
bladfldt, getur audveldlega tafid og
minnkad feduframleidsluna bad, sem afer
sumars, og bannig dregid tr bcxtar])oll og
afrakstri hlutadeigandi lands.

AHRIF KOLVETNAFORDA A PRIF PLANTNA

Si fada, sem blsd l'alantna framleida, kann
ad verda nytt samstundis til vaxtar og
éndunar ellegar geymd til nytingar sidar.
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umf{jolerra beitarjurta,istofnumogrétum

trjdplantna og i frcjum cinzerra plantna. 1.

mynd, bls ..... , synir i gréfum drattum

magn kolvetna eftir arstidum i peim
geymsluhlutum plantnanna, sem einkum
r&0ir um i hinum temprudu beltum jardar.

Prji atridi pessarar arstidarkirfu eru cink-

um athyglisvero:

1. A peim tima, er plonturnar liggja i
dvala, minnkar kolvetnafordi smam
saman vegna stédugrar dndunarstarf-
semi.

2. A byrjunarstigi grédrartimabilsins
minnkar kolvetnafordi misjafnlega ort
eftir pvi, hve hradur byrjunarvoxturer.

3. Dessi ,vor-cydsla“ fer fram, par til
nzgilegur bladvoxtur hefur myndazt.
Pegar sliku stigi er nad, fer plantan med
tillifun ad framleida meiri f20u en hin
parfnast sjalf til vidhalds og vaxtar, og
kolvetnafordi fer ad safnast { vaxandi
mezli eftir pvi, sem plantan proskast,
unz hin ad lokum leggst i dvala. Med
komu vetrar hefst hringrasin ad nyju.

Pad cr i byrjun gréanda 4 vorin, sem
plontur eru sérstaklega vidkvamar fyrir

Ahrifum beitar og i peim mun meira meli

sem beitaralag er meira. Ef fyrstu blodin

eru fjarlegd 4 pessu vaxtarstigi, scinkar
pad orkuskpun tillifunar og veldur frekari
tzemingu 4 orkuforda pléntunnar. Sé miklu
beitarilagi vid haldid allt vorid, getur svo
farid, ad plantan nai ekki ad safna orku-
forda ad nyju og verdi pannig illa undir
vetur bain. Slikt eykur likur 4 vetrarkali,
einkum medal ungra plantna, og dregur {

Sllum tilvikum dr framleidslugetu sumar-

i0, sem a eftir fer. Snemmtekin vorbeit

kann einnig. ad hafa ahrif 4 tilferslu
kolvetna innan pléntunnar, svo ad orka,

sem venjulega studlar ad vexti rotarkerfis-
ins, fer i ad endurnjja laufblodin, sem
bdsmalinn fjarlxgdi. Pcttadregurarrétar-
vexti og um leid 1ir getu plontunnar til ad
taka til sin vatn og naringarefni. Ryrt
rotarkerfi 4 pvi timabili, pegar eolilegur
vaxtarhradi er ad jafnadi mikill, gctur auk
ofannefndra ahrifa einnig valdio pvi, ad
6xskilegar beitarjurtir ndi undirtokum i

grédrarfélaginu. Séu slikar Saskilegar

pléntur ekki bitnar ad vorinu, eykur pad
samkeppnisadst6du peirra midad vid par
pléntur, sem eru mikid bitnar. Er haztt vid,
ad ahrif slikra breytinga geeti allt sumario
og dragi bannig hlutfallslega dr fram-
leidslumagni mskilegra beitarplantna. Er
til lengdar lzetur, ryrir slik medferd beitar-
gz0i landsins med hlutfallslegri aukningu
6askilegra beitarplantna. Breytingar til
hins betra eda afturbati eftir beitar-
skemmdir, eins og a0 ofan cr rakio, geta
reynzt mjag hegfara, einkum a norour-
sl6dum, par sem gréOrartimabil er stutt,
vedritta svol og jardvegur tiltSlulega
snaudur ad nzringarefnum. Litid er vitad
um Arstidabundnar vaxtarbreytingar og
kolvetnamagn { stonglum og bl5dum fis-
lenzkra beitarplantna annars vegar og i
rétarkerfi hins vegar. Og synu minna er
vitad um dhrifbeitar 4 ymsum timum ars
bessi atridi né hve langan tima pad tekur
tiltekna pléntu ad na sér eftir misjafnlega
mikla beit 4 mismunandi timum grédrar-
timabilsins. Eins ogstendur, verdumvidad
leida getum ad pessum atridum 4 grund-
velli erlendra rannsékna. Framtidarrann-
s6knir hér 4 landi @ttu ad leita svara vid
pessum spurningum sem péttar i peirri
vidleitni ad stédva hnignun islenzkra beiti-
landa.
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AHRIF OTfMABERRAR VOTBEITAR A BEITARPOL OG PRIF BUFJAR

Nidurstddur fslenzkra rannsékna hafa
synt, ad étimabzer vorbeit 4 uthaga og
tinum getur dregid Gr afrakstri beitar-
plantna. Pannig benda bradabirgdanidur-
stodur beitartilrauna { S5lvholti og Keldu-
hverfi til bess, ad mikil beit snemma 4
grodrartima geti dregid mjég r vexti
plantna og afrakstri haglendisins. Pé ad
almennt (kvalitatift) samspil arstidabund-
innar framleidslu beitarplantna og beitar-
bols dithaga sé { flestum atridum vel pekkt,
liggja fyrir takmérkud toluleg (kvantitatif)
gogn um bad, hve mikill nygradingur skuli
vera kominn ad vori, 43ur cn bipeningi er
hleyptélandid. Skynsamleg beitarmedferd
skapar hamarksmagn kolvetnaforda i
pléntunni og mikinn bladvéxt, 4dur en
beitter. Ad hinuleytinu berad geeta pess ad
fara ckki yfir skadlegt ldgmark i pessum
efnum. Med bviad bida medvorbeit, par il
plénturnar hafa byggt upp uppurna kol-
vetnissj6di, mé tryggja meiri og jafnari
f6durframleidslu pad, sem cftir er sumars.
Abann hittma aukabeitarpol ogafrakstur
bipenings 4 hverja flatareiningu beiti-
lands.

Auk framangrcindra atrida ma minna a,
a0 brif beitarpenings eru oft 1éleg, pegar

SAMANTEKT

Hérlendis, par sem sumur eru stutt og
vetur langir, er sérstaklega mikilvaegt, ad
hver einstaklingur { haga skili sem mestum
afurdum. Sévorbeit hafin ofsnemma, leidir
pad til minnkandi pléntuframleidslu, sem
svo kemur fram i minnkandi pyngdar-
aukningu bﬁljé}r og minni heildarfram-
leidslu 4 hverja flatareiningu beitilands.

beit er hafin of snemma ad vori. [ 1. t5flu
cru ferdar nidurstédur fra frlandi, parsem
afrakstur biipenings var mazeldur sem fall af
beirri timasetningu, pegar vorbeit héfst.
Pessar nidurstodur syna, ad daglegur vaxt-
arauki beitarpenings getur aukizt mjog
verulega med litilli frestun beitar. Ad hinu
leytinu cr f60urgildi beitarplantna mest i
byrjun gréanda. Og sé beit frestad um of
getur af pvi hlotizt minnkandi daglegur
vaxtarauki bismalans. Pvi er skilegt 2d
kanna med tiltekum ridum astand
groédurs 4 vorin og leita pess vaxtarstigs,
par sem brif beitarpenings verda sem bezt,
an pess ad helztu beitarplontur bidi veru-
legan hnekki. En b6 ad hinar irsku nidur-
stédur gildi { grundvallaratridum fyrir
islenzk beitilénd, verda bzr ckki yfirferdar
i bokstaflegum skilningi, med pvi ad
islenzkur dathagi er ad jafnadi miklu
6frjérri. Ennfremurerpadbreytilegt fra ari
til ars, hvenzr hfilegt cr ad hefja vorbeit,
vegna 6liks vedurfars og stadhitta. Pess
vegna ztti ad meta vandlega, eftir atvikum
med adstod efnagreininga, vaxtarstig og
vaxtarhrada tiltekinna beitarplantna og
hleypa biipeningi 4 landid med hlidsjén af
sliku mati.

Séu haglendi beitt snemma vors 4r eftir 4r,
breytist samsetning grédurlenda ipaveru,
ad lélegar beitarpléntur nd smam saman
mestri Gtbreidslu. Getur bannig dregid
mjog verulega dr afrakstri grédurlenda
bzdiibridoglengdsébeithafinofsnemma
& gréorartimabilinu.
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