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INTRODUCTION

ANP 512: Pasture and Range management (2 UnisRiCredit Unit
course offered in the fifth year to students of tibelergraduate degree
programme in Animal Sciences. There are four stonaylules in this
course. The course is a guide for distance leareerslled in the B.
Agric. programmes of the National Open UniversityNageria.

In this guide, you will find very useful informatioabout this course:
aims, objectives, what the course is about, wharss materials you
will be using; and information on practical sessioit also offers you
guideline on the amount of time you are likely fresd on each study
unit and your tutor marked assignments.

| wish you all the best in your learning experienmed successful
completion of this course.

This course examines the chemistry of feed nusijethieir implication
and application in animal production. The variousfidtions and
terminologies used in animal nutrition were alséirgel. The classes of
food and the nutritional value of the differentdstuff was considered.
The feedstuff and ingredients available which cdagdused as livestock
feed, such as cereals grains and by products, leguwmilseeds and
forages were listed. The course also describesrpertance of storage
and feed quality in livestock production.

COURSE AIMS AND OBJECTIVES
This course aims to introduce you to the knowleddepastures
available for animal production and their systerhenanagement, their

nutritive value and application in animal produatio

There are objectives to be achieved in each moduklae course on
completion of this course. You should be able:

o explain the importance of pasture in animal nuaniti

. explain the meaning of common terms used in pastur
production and range management

o enumerate the nutritional value and characterisficpasture
forage

o explain the importance of forages and roughagesadps animal
feeds.

. explain importance of legumes and shrubs in anfeed

. highlight nutritional quality of legumes

o mention examples of some legumes

o importance of and production of silage
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WORKING THROUGH THE COURSE

To complete this course, you are advised to reasugih this course
guide to familiarize yourself with the structure the course. Read the
study units and attend all tutorial sessions wiaelable. You are also
encouraged to practice all assignments containgtlisnmaterial. The
course guide also helps you to know how to go abawir Tutor-
Marked-Assignment which will form part of your oedirassessment at
the end of the course.

At the end of the course, there is a final exanmmatThe course should
take you not less than forty-two hours to complétdas advised you
draw up your own timetable and allocate time talreach study unit in
order to complete the course successfully and me.tiA great effort

was put into this course thereby enriching it widhlot of useful

information.

COURSE MATERIALS

You will be provided with the following materialoerse guide and
study units. In addition, the course comes withsadf recommended
textbooks and materials which though are not cosgylfor you to
acquire or indeed read, are necessary as supplen@rihe course
material.

STUDY UNITS

There are eight study unitsin this course and they are:

Commonly used Terminologies in pasture and rangeagement
Adaptation of forage plants

Plant introduction

Pasture establishment

Maintenance and pasture utilization

Forage yield determination

Forage conservation

Pasture nutritive value

 NoOhWNE
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MODULE 1 COMMONLY USED TERMINOLOGIESIN
PASTURE AND RANGE MANAGEMENT

Unit 1 Commonly Used Terminologies

UNIT 1 COMMONLY USED TERMINOLOGIES
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Commonly used terminologies in pasture and eang
management
3.2 Range versus Pasture
3.3 Morphology of grasses
3.4 Legumes and shrubs
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Sound forage establishment and management pradaieesritical to
realizing a profit in hay and/or forage-based lieek production. It is
critical for managers to understand that therdiardamental differences
in managing introduced and native forages. In rgiwhere precipitation
levels are higher, introduced species dominategidzased livestock
production systems. Below 750 mm of annual preaijpih, however,
fewer introduced species are used due to the ladosture. Native plant
communities, known as rangelands, dominate the raoie regions.
While the use of introduced forages requires appat® grazing
management, fertilizer inputs, and more frequeatafsherbicides, good
grazing management and prescribed fire to suppnessdy species
encroachment generally represent the managemexteggs used on
rangelands.

20 OBJECTIVES
By the end of this unit, you should be able to:
. define some terms in pasture and range management

J understand overgrazing
o morphology of plants
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30 MAINCONTENT

3.1 Commonly Used terminologies in pasture and range
management

Range:- Rangelands, native and naturalized pasturestcaad wood

lands and riparian areas that support an undgrstgoeriodic cover of
herbaceous or shrubby vegetation useful for graamgowsing by wild

life and or livestock and that are amenable to eamganagement
principles or practices.

Rangeland:- Land on which the historic climax plant communisy
predominantly grasses, grass like plant, forbsstoubs. include land
revegetated naturally or artificially when routineanagement of that
vegetation is accomplished mainly through manipatatof grazing.
Rangeland include natural grassland, savannad $&amd, most desert,
tundra, alpine communities, coastal marshes, artadngadows.

Pasture:- 1) grazing lands comprised of introduced or dornatdd
native forage species that are used primarily fog production of
livestock. the received periodic renovation andutural treatment such
as tillage, fertilization, mowing, weed control améy be irrigated. They
are not in rotation with crops. 2) grazing ared@sed and separated from
other areas by fencing or other barriers the manage unit for grazing
land. 3) forage plant used as food for grazing atsm4) Any area
devoted to the production of forage, native oradtrced, and harvested
by grazing.

Graze;- 1 the consumption of standing forage by livestocwildlife. 2;-
to put livestock to feed on standing forage.

Grazing system;- A specialization of grazing management that define
systematically recurring period of grazing and defent for 2 or more
pastures or management units.

Grassland:- land on which the vegetation is dominated by ggasgrass
like plant, and or forbs.

Forb;- Any broad leafed herbaceous plant other tharetihogramineae,
cyperaceae and juncacea families.

Forage;- all browse and herbage that is available and aab&p to
grazing animals, or that may be harvested for fegg@urposes. Act of
consuming forage.
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Hay:- the herbage of grasses, legumes, or comparativeystemmed
forbs cut and cured (dried) to preserved foragekater used as livestock
feed.

Herb:- any flowering plants except those developing p&eat woody
stems above ground.

I ntroduced species;- a species not a part of the original fauna onaflof
the area in question.

Range conditions;- the present status of vegetation of a range site i
relation to the historic climax or natural potehilant community for the
site. Range condition is expressed as the percemiathe climax plant
community presently occurring on the range site gradiped in to the
following range condition classes

Range condition class per centage of climax plant community
present on the site

Excellent. 76-100

Good. 51-75

Fair 26-50

Poor 0-25

Range improvement: 1 any structure or excavation to facilitate
management of rangeland or livestock. 2 any practiesigned to
improve range condition or facilitate more effidienilization of the
rangeland. 3 An increase in the grazing capacityaofge land; l.e.,
improvement of rangeland condition.

Range management;- The art and science of manipulating, using, and
conserving native grazing land resources to begetiiety.

Shrub:- A plant that have persistent, woody stems, a kedtilow
growth habit,and generally produces several bdsabts instead of a
single bole. It differs from a tree by its low steg and non-arborescent
form. Maximum height is generally 4 meters.

Stocking Raye;- The number of specific kind and classes of atsma
grazing or utilizing a unit of land for a specifperiod of time. It may be
expressed as animals per acre,hectare, or sectitime reciprocal ( area
of land/animal). When dual used is practiced (@atle and sheep ),
stocking rate is often expressed as animals ueitaupit of land or the
reciprocal.

Trend;- A rating of the direction of change occurring anexological
site.
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Carrying capacity;- The maximum stocking rate possible without
inducing permanent or long term damage to vegetato related
resources. The rate may vary from year to yedrérsame area as a result
of fluctuating forage production.

Paddock:- (1) one of the subdivision or sub units of thire pasture
unit. (2) A relatively small enclosure used asxereise and saddling area
for horses, generally adjacent to stalls or a stabl

3.2 RangeVersusPasture

Range and pasture lands are diverse types of ldretewthe primary
vegetation produced is herbaceous plants and shfakse lands provide
forage for beef cattle, dairy cattle, sheep, gdaisses and other types of
domestic livestock. Also many species of wildlifanging from big
game such as elk to nesting song birds such asawésatts, depend on
these lands for food and cover.

Primary economic outputs include livestock producti but wildlife
values are also a major economic consideratiothse lands, especially
range lands. Environmental values of these landseatensive and
provide many essential ecosystem services, sucleas water, wildlife
and fish habitat, and recreation opportunities.en8; cultural, and
historic values of these lands provide not onlyneenic benefits, but also
quality of life values cherished by many.

Other Grazing Lands

Most grazing lands are considered either rangeastupe, but grazing
lands also include grazed forest lands, grazedlamdg, haylands, and
native/naturalized pasture.

3.3 Morphology of Grasses

The study of the physical features (external stm&jtof plants is referred
to as morphology. Morphology of grass plants is just a biological

pursuit but can aid in many everyday decisionstlierforage manager.
Grasses, whether annual or perennial, are mosthabeous (not woody),
monocotyledon plants with jointed stems and shelalbaves. They are
usually upright, cylindrical, with alternating leas; anchored to the soil
by roots. Grasses have leaves (blades that namovwaisheath), a stem
(culm), a collar region (where leaves attach tostieen), roots, tillers, and
during the reproductive stage an inflorescence emdisead develops.
Grasses may have rhizomes or stolons and the cdalgions have

differing variations of ligules, auricles, and bésd (laminas).

Inflorescences of grasses also vary widely so duwégetative stages, the
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collar and leaves help in proper identification ahding reproductive
stages the inflorescence is very helpful.

Inflorescences are an arrangement of many spikeletaposed of
individual florets. Grasses have three main infioemce (seedhead)
types: panicle, spike, and raceme.

From a seed, primary (seminal) roots develop taisbwand anchor the
seedling. Eventually fibrous or adventitious rod&svelop from lower
stem nodes. Some grasses have underground stdeasrhaomes which
grow horizontally before pushing above ground tnesv shoot. Some
grasses have stolons which are above groundntyastems that produce
leaves, roots, and flowering shoots from the no&esne grasses have
both while some have neither.

Stems or culms are really a series of sectionsdafiternodes which are
separated by nodes. This is why grasses are m@ftoras jointed or as

"joints" (during the proliferation of marijuana)h@& internodes or sections
are very close together near the stem and butiengir stretch out as the
plant matures. The internodes are most often hobowa few grasses
have internodes of white pith, such as sorghum.braaching of leaves

always occurs at the nodes and develops from ahaids between the

leaf-sheath and the stem. When branching reswits frodes at the base
of the plant it is called tillering (suckering, stimg).

All grasses have a distinctive collar region. Pragentification requires
a look at this area where the leaf blade wrapsrarole stem. If the leaf
blade is pulled back, the collar region revealsnmwe combination of
ligule, auricle, and meristemat tissue. Barnyarsigrhas no ligule or
auricles. But other grasses will have a ligule rhar membraneous
growth at the blade-sheath junction). Ligules varsize, shape, and type.
Many grasses will also have distinctive auriclegp@ndages that wrap
the blade around the stem). The meristematic tigsli@ppear whitish
and is the area of leaf blade growth and expansion.

When learning about grasses, it is helpful to ldayw certain physical

characteristics can affect other features. For @k@meadow foxtail can
be described as a cool-season, pasture grassiBphysical trait of

having few leaves means it would not make a gregtdnd even as
pasture, protein content may be a concern. Com@ ¢gemmon warm-

season grass but it is too tall for a pasture. Hmk a grass can grow or
other unpalatable features will enter into foragedtock decisions.

Whether a grass is an annual or perennial will rdgtee many forage-
related decisions. Annual species usually haveiedicences on more
stems. Annual species typically require annuaktaldishment costs and
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labor. This also may lead to erosion hazards. Masuals grow during
the spring and summer but some grasses are winteratls and when
used carefully can add flexibility to a grazing teys. Wheat, annual
ryegrass, and barley can extend the grazing seaswhseduce winter
feed costs. Perennials have inflorescences on stames but also produce
vegetative tufts which will wait for two years orome to produce an
inflorescence. Perennials reduce the yearly cabstaior or reseeding but
must be managed to thrive or may not be as progricti

Each grass has its own list of environmental charestics as well. The
following traits should be considered by forage agers: winter
hardiness, drought tolerance, salinity tolerancai) pH tolerance,
production potential, and livestock suitability.

. o
G ow

Different grasses have different palatability, digality, and sometimes
harmful effects on certain livestock. Livestock loave preferences and
will be choosy, so careful management is necessagnsure the best
animal nutrition and pasture longevity and yield.

Understanding grass formation and structure cap melnagers wisely
use the vast variety of grasses available.

34 Legumesand Shrubs

Legumes are plant species of the family Legumino$aey have seed
pods that, when ripe, split along both sides. Ibegs are a significant
source of protein, dietary fiber, carbohydrates aletary minerals;
manganese. Like other plant-based foods, contansholesterol and
little fat or sodium. Legumes are also an excellgmirce of resistant
starch which is broken down by bacteria in thedargestine to produce
short-chain fatty acids (such as butyrate) usethtegtinal cells for food
energy. The legume family is probably the thirdy&st of the vascular
plants. Orchid and grass families are larger. Hareeconomically,
legumes are second only to grasses in importancaube of their

6
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extensive use as forages. While only about 40 leguane significant in
forage production, there are 12,000-18,000 spee@sge legumes, such
as alfalfa, clovers, and trefoils are generallyhafh quality, and their
digestibility declines less rapidly as the plantunes than that of many
perennial grasses. Legumes have a longer windowefsir utilization, so
they fit well into a feed calendar. Legumes alsoegeally have higher
levels of protein than grasses. But legumes requibee management
than grasses because they are more sensitivdilityfand edaphic (soil)
factors. Legumes and grasses can be mixed togetiake advantage of
their strengths but since they have different ottarstics mixtures must
be more carefully managed.

Forage managers must learn to utilize grasseseguunles for maximum
quality and yield.

The banning of meat and bone meal in animal diassléd to increased
interest in vegetable protein sources. Soybean imdhke predominant
protein source for animal diets worldwide, but tinereased use of
genetically-modified (GMO) soybeans has resultedam interest in

alternative sources of vegetable protein, espgaationg organic poultry
producers. Some other legumes can be used as ativernfeed

ingredients.

Legumes are noted for their ability to use nitrogem the air. This

ability is the result of a symbiotic relationshiptveen the plants and
bacteria (rhizobia) found in root nodules. Thisligpto use atmospheric
nitrogen reduces fertilization costs and allowsifegs to be used in crop
rotation to replenish soil that has been depleteditpogen. Legumes
break the annual cycle of cereals, reducing th&bpiof cereal weeds
and pests.

3.4.1 Typesof legumes

1. Grain legumes refer to those crops cultivated fomature or
mature grain.
2. Forage legumes refer to legumes consumed as foFagage

legumes can also be used as a source of biomagsesrdmanure.

Nutritional quality of legumes

Legumes have been mostly used as feeds for runsinalthough there
are some reports of their inclusion in the dietsaif-ruminants (pigs and
poultry). The leaves, stems and fruits may be wstter as a complete
feed or as a supplement to other feeds.Legume seegswice as much
protein as grains. Crude protein content of leg@graens ranges from
27% in peas and faba beans to almost 50% in sogb&ae proteins are
digested in the rumen to provide ammonia and araas for microbial
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cells in protein synthesis. Legume grains are high in iron and B
vitamins.

Limitations

One of the factors limiting the use of grain legsras feed is the presence
of antinutritional factors in legumes that decretee nutritive value of
the grain and, if consumed in large amounts, chesdth problems for
animals. These antinutritional factors include pase inhibitors, lectins,
oligosaccharides, phytate, antivitamins, L-canavanitannins, and

isoflavones.

Antinutritional factors and species where they are found

Anti-nutritional substances
1. Non-protein Amino acids
Mimosine
Indospecine

2. |Glycosides
(A) Cyanogens

(B) Saponins

3. |IPhytohemagglutinins

Ricin
Robin

4. Polyphenolic compounds
(A) Tannins
(B) Lignins

5. |/Alkaloids
N-methyl-B-phen
Ethylamine
Sesbanine

6. Triterpenes
Azadirachtin

Species

Leucaena leucocephala
Indigofera spicta

Acacia giraffae
A. cunninghamii
A. sieberiana
Bambusa bambos
Barteria fistulosa
Manihot esculenta

Albiza stipulata
Bassia latifolia
Seshania sesbhan

Bauhinia purpurea
Ricinus communis
Robinia pseudoacacia

All vascular plants
All vascular plants

Acacia berlandieri
Seshania vesicaria
S. drummondii

S. punicea

Azadirachta indica
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Limonin Azadirachta indica
7. Oxalate Acacia aneura

Examples of some legumes

Soybeans

Globally, soybeans (Glycine max) are the most irtgydrfeed grain

legume. Soyabean is an oilseed containing aboupezfent oil. The

extraxtion of oil results in a high protein cakeneéDof these products is
soyabean meal which is one of the main proteincgour animal diets.

Soybean, meal is about 44 percent crude proteiiie\iline concentrate
Contains about 70% CP. Soyabean leaves and stebegaazed, ensiled
or dried to make hay. The foliage is very palatahkes a high nutritive
value and highly digestible. Raw soyabeans seed&ios trypsin but

leaves and stem does not.

Chick Peas

Chickpeas (Cicer arietinum) are one of the wonhdésst important grain
legumes. Like other legumes, chickpeas contain sarimutritional
factors as protease and amylase inhibitors, lectiasnins, and
oligosaccharides. These antinutritional factorseriere with nutrient
absorption from the digestive tract. Most of thérartritional factors in
chickpeas can be deactivated by heat treatment.

Cowpeas

Cowpeas (Vigna unguiculata), also called black-eysshs, are an
important grain legume in tropical and subtropreions. Cowpeas are
heat- and drought-tolerant crops. Cowpeas havenamoaacid profile that

is similar to that of soybeans. cowpea is a leguha is extensively

grown, particularly throughout sub-Saharan Afritlais a subsistence
crop, often intercropped with sorghum, maize ararlpaillet. The peas

provide valuable protein, the leaves are usednasréious vegetable and
the rest of the plant serves for animal feed. Thetp are drought tolerant
and grow well on relatively poor soils. The peas ba consumed fresh
or removed from the pods and dried.

Faba Beans

Faba beans (Vicia faba) are grown in several camsjtespecially in the
Mediterranean area. The nutrient content of falzmbenakes them look
like a suitable substitute for soybean meal, but firesence of
antinutritional factors has limited their use irufioy diets.

Field Peas

Field peas (Pisum sativum) are grown in severahtrees. Field peas
have been referred to as "feed peas” in Canadasrfipgrotein peas” in
Europe. The relatively low levels of antinutritidrfactors in pea grains

9
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eliminates the need for heat treatment of fieldspg@or to inclusion in
poultry diets.

Lupins

Australia is the dominant world producer of lupiasgounting for around
85% of world production. Lupins are also producedthe United
Kingdom and western Canada. The high price of dogfeed has been
hampering the development of organic poultry prodac This has
resulted in an increased interest in lupins, whieke the advantage of
not requiring roasting prior to feeding. Theretave classifications lupins
(Lupinus species): bitter and sweet. Bitter types lagh in alkaloids,
compounds that have been bred out of the sweesdtiesi

Lentils

Lentils (Lens culinaris) are grown primarily forman consumption, but
lentils that fail to meet food-grade standards available for use in
livestock feeds. Lentils have a relatively high tem content and few
digestive inhibitors.

Vetch

Common Vetch

Common vetch (Vicia sativa) is an annual climbiegume. Common
vetch originated in southern Europe but is now grai over the world.
Common vetch has many valuable agronomic charatitsri It is
resistant to drought and adapted well to semiaggbns. It can also grow
in poor soils. The presence of cyanoalanine tolass limited the use of
common vetch seed in poultry diets.

Other Typesof Vetch

Bitter vetch (Vicia ervilia) is an old grain leguntieat originated in the
Mediterranean and is now grown around the worlda# high yields and
is resistant to droughts and insects. It is a gamdce of energy, and its
amino acid profile is similar to that of soybeahise seeds have been used
in animal diets, but the presence of canavaninéiméed the use of bitter
vetch in poultry diets.

Shrubs

Shrub, any woodyplantthat has several stems, none dominant, and is
usually less than 3 m (10 feet) tall. When muchmblheed and dense, it
may be called aush Intermediate  between shrubs
andtreesarearborescence®r treelike shrubs, from 3 to 6 m tall. Trees
are generally defined as woody plants more than @lin having a
dominantstem or trunk, and a definite crown shape. Theserdistns

are not reliable, however, for there are some shrabch as lilacs and
honeysuckles, that, under especially favourable irenmental
conditions, grow to the size of an arborescen@ven a smaliree Some

10
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specimens of a plaspeciesnay take a tree form, whereas others, under
different conditions, may assume a shrub or arlers form—
e.g., sumacs, willows, and spruces.

Shrubs are very similar to trees in that both hawedy branches that
remain alive throughout the year. Shrubs differinyue of branches that
grow near or below ground level, while trees typichave a single trunk
and branches that begin higher above ground |&id. means that some
shrubs, like the lilac, can actually tower overealier tree. Shrub plants
differ according to height as well as a number thieo characteristics.
They come in either deciduous or evergreen vasetie

Examples of Shrubs

Shrubs, along with trees, help to form the "bor#she garden. Whether
used for winter interest, as a screen to diministuasightly view, or
grown for showy flowers, there is a shrub for evatyation.

Shrubs for Screen or Hedge

Myrtle (Myrtus communis). Perennial in U.S. Department of Agriculture
hardiness zones 8 through 10. Height and widthifeet. Easily grown

in well-drained soils, in sun or part shade, myhks dense, fragrant
foliage that can be sheared for formal hedges.dteen.

(Ligustrum japonicum ‘Texanum’). Grows up to 10 feet high and 6 feet
wide. Glossy foliage looks handsome year roundh wihite blooms
appearing in spring. Waxleaf privet requires regulater, grows well in
sun or part shade, and tolerates pruning to slamrgreen.

11
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Drought-Tolerant Shrubs

Purple rockroséCistus x purpurea). Requires well-drained soil and full
sun. Grows 4 feet high and 4 to 6 feet wide. Prgtyng blooms attract
butterflies and belie the purple rockrose's ability withstand dry

conditions. Evergreen.

Creosote busfLarrea tridentata), USDA zones 8 through 10. Typically
reaches 3 to 8 feet in height and width. With fiokage that smells like
desert rains, creosote bush produces small yellowefs in the spring.
Evergreen.

’
’

I
Shrubs for Spring Flowers
Azaleas (spp.) grow in USDA zones that vary withicar, and there are
many. Evergreen azalea flowers come in all shatlpmks and whites,
while deciduous azaleas have blooms that rangelar rom white and
pink to yellow, orange and red.

All azaleas thrive in moist, acidic soil in an acé#he garden that receives
afternoon shade.

12
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Forsythia Forsythia x intermedia '‘Beatrix Farrand’) grows 6 to 8 feet
high and wide in USDA zones 5 through 8. Cheerjoyeflowers cover
the bare branches in spring. Thrives in full sud arell-drained soil.
Deciduous.

Shrubsfor Fall Color

aAmerican cranberry bush or highbush cranberry lfukfium trillium)
t_hrives in sun to part shade in USDA zones 2 tind& Large deciduous
shrub that reaches 8 to 15 feet high and 8 to didwale. Produces white
lacecap flowers in the spring and has edible frusummer purple-red
foliage in fall. Highbush cranberry tolerates ageraoil provided it is
well-drained.

Oak leaf hydrangedH{drangea quercifolia). USDA zones 5 through 9.
Reaches 6 to 8 feet high with similar spread. Growmoist soil in part
shade, this shrub rewards the gardener with wloiteef's in early summer
followed by a show of crimson leaves in the faledzluous.

(S__yringa) sp. USDA zones 3 through 7, although some spexuies
hardy only to zone 4. They can vary in height fibiieet to 20 feet. What
lilacs have in common are showy, fragrant flowerghe spring and a
preference for sunny sites with well-drained sb#ciduous.

(Gardenia jasminoides), hardy in SDA zones 8 through 11. Well-known
for its perfumed white blossoms from mid-spring darly summer,
gardenias like rich, acidic soil and shady condgioGrows up to 6 feet
high and wide. Evergreen.

List of Flowering Evergreen Shrubs

13
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List of Prickly Shrubs

Pink Flowering Tree Identification

14
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Tall Plants for a Privacy Fence

40 CONCLUSION
Pastures are important because of their extenstee as forages in

ruminant nutrition. Different terms used in rangearmagement,
morphology of grasses. You also learn in this legumes and shrubs.

50 SUMMARY
In this unit we have learnt about range, past@egres and shrubs and

their nutritional quality, management and methodsngproving the
nutritional quality. You also learnt about rangenagement.
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6.0 TUTOR-MARKED ASSIGNMENT

1. What are pasture legumes?
2. How do you establish pasture?
3. Explain livestock management on rangelands.

7.0 REFERENCESFURTHER READING

National Range and Pasture Handbook - Providessftoes in support
of NRCS policy for the inventory, analysis, treatithjeand management
of grazing land resources.

Prescribed Grazing - NRCS National Conservatiorctiti@ Standard -

Describes the national standard used to best maaage and pasture
lands. Find out more about NRCS National ConsesmatPractice

Standards.

. Conservation Effects Assessment Project (CEAP)yz{@g Lands
- is an effort designed to quantify the environna¢rgffects of
conservation practices on non-federal grazing landse United
States.

. NRCS Grazing Lands Personnel Directory - Contacallostate,
and national NRCS personnel for range, pasturgrmdton and
expertise.

Legumes are important because of their extensiee ass forages in
ruminant nutrition. Forage legumes, such as alfalfavers, and trefoils
high quality protein.

Shelton, H.M and Brewbaker J.L. (1998). The RoleFofage Tree
Legumes in Cropping and Grazing Systems. In: Foragee
Legumes in Tropical Agriculture (Eds) Gutteridge,CR and
Shelton, H.M. Published by the tropical grass l|aodiety of
Australia INC.

Norton B.W. (1998). The Nutritive Value of Tree lLages. The Role of
Forage Tree Legumes in Cropping and Grazing Systéms
Forage Tree Legumes in Tropical Agriculture (Edsitt€ridge,
R.C. and Shelton, H.M. Published by the tropicakgrland society
of Australia INC.
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MODULE 2 PLANT ADAPTATION

Unit 1 Adaptation of Forage Plants and Vegetation
Unit 2 Plant Introduction

UNIT 1 ADAPTATION OF FORAGE PLANTSAND
VEGETATION

CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Regional adaptation of forage plants
3.2 Nigerian vegetation zone
3.2.1 Rainforest
3.2.2 Guinea Savanna
3.2.3 Sudan Savanna
3.2.4 Sahel Savanna
3.2.5 Montane
3.2.6 Mangrove Zone
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

The adaptation potential for most natural ecosystemmegarded as low,
whilst that of many managed land-use systems adively high. Forage
species are generally adapted to specific climagjons and, at the centre
of their adaptive zone, may regularly survive axtes of temperature and
moisture as well as stress of lax management. Bethotypic and
phenotypic plasticity influence adaptation, themier depends upon
survival of genotypes making up the population tredatter results from
interaction between the genotype and the envirohméfalfa (Medicago
sativa L.) is an example of a forage species witih flgenotypic and
phenotypic plasticity enabling its adaptation tony&co regions.

Nigeria is a large country with varying vegetatioglts. The variations
are found from North to South with the belts rummnfrom East to West.
Climatic factors such as rainfall, temperature, aathtive humidity
account for these variations, other factors inchag®graphy and human
activities on land. The type of agricultural adi®$ to be engaged in a
particular area depends on the environment.
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20 OBJECTIVES

By the end of this unit, you should be able to:

. classify the vegetation zones in Nigeria
. understand the principle of adaptation by plants.

3.0 MAINCONTENT
3.1 Regional Adaptation of Forage Plants

Scores of annual, biennial and perennial speciesused as forages in
Nigeria. Some species are native, but most aredatred, and many of
those introduced have become naturalized becaukeiofong-term use.
Our assessments are also affected by regions duieacteases in
precipitation from the west, near the ¥Oferidian, eastward to the
Atlantic Ocean, and to increases in average tertyrerand length of the
growing season going from the Canadian border&oGhlf of Mexico.
These climatic variations form a matrix of temperatand precipitation
that affect the forage species grown. The numbénuss it is harvested,
and the dominant livestock enterprises of the rediat use the forage.
Pest, pathogen, and wildlife populations also dé#®ong regions to give
an array of variables that affect adaptation oheacage species and its
optimum harvest management for economic return @rtservation.
Species differ in morphology and forage qualitytthalp define their
management use for growing or milking livestocldefined geographic
areas of adaptation. Nearly all State AgricultuEaperiment Stations
conduct extensive applied research to determinenthjer species and
mixtures that are best adapted to the specificatkhrand meet yield,
quality, and persistence needs for major liveserierprises of the state.
Yield, quality, and stand longevity are emphasizeddetermine the
optimal harvest management regimes for economiarmetThese
recommendations may include more specific managesystems when
the primary goal is yield, quality, or stand peesice. Cultivars within a
species differ in maturity, seasonality of growtleld potential, and
quality of forage produced, thereby allowing someefuning of
management on a within-species basis for spedifis.F~ortunately, most
states define optimum harvest times of forage cemesrding to growth
stages based on flowering of a monoculture or flavgeof the most
desired species in a mixture. This allows neightwprstates to share
performance data based on plant development sathettommendations
for harvest management tend to have some similanitytransferability
within geographic regions. Unfortunately, therétike research on minor
use species or the latest “hot introduction,” whieh lead to management
decisions based on unreliable information, ofteeeddaon promotional
hype and testimonials. Eventually these factors awaluated
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scientifically and documented in the literaturet by then there may be
another generation of “wonder grasses” that neeidstific evaluation.

3.2 Nigerian Vegetation Zones

Vegetation usually depends on the vegetation zaiethe country.
Vegetation belts of the country reflect the tiglrikl between the
vegetation and the country’s climate. These inglude

Rainforest

Fresh water swamp
Sahel savanna
Short grass savanna
Guinea savanna
Woodland savanna
Marginal savanna
Mangrove

Sudan savanna

Below there is a map of Nigeria showing the vegatabelts (zones).
Typesof Vegetation in Nigeria

Nigeria is a state of forests and savannas. Onsgn#icant part of the
territory was covered with dense tropical rainfesse€onstant cutting and
burning out of crop plots led to a drastic reductio the area of forests
that now occupy about one-third of the territory.

Vegetation

3.2.1 Rainforest

High-mountainous multi-tiered tropical forest habeen preserved
mainly along the right bank of the lower reacheshef River Niger and
in the valley of River Cross. Trees with height216f45 m from the first
upper tier. Such giants with powerful tree shapmuts, diverging from
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the base of the trunk, are not are not afraid ef dlemental forces of
nature.

The trees of the second and third tiers are edpedensely strewn with
epiphytes, intertwined with lianas that rush tovgatite sun. The rays of
the sun almost do not penetrate through the deasepy formed by
woody crowns.

In the north of the forest zone the annual amotiptecipitation does not
exceed 1600 mm, the conditions for forest growth deteriorating.
Relative humidity is lower here, and soils aredi@me trees shade their
leaves in the dry season. These are the so-caljddoghical forests. They
are also multi-tiered, but less dense, the undsh Imidifficult to access.
Still, further to the north, the forests are beawgnsparser, and at last the
expanses of the savanna open.

3.2.2 Guinea Savanna

Almost half of the territory of Nigeria is occupiéy a moist, so-called
Guinea high grass savanna. Precipitation per yearis 1000-1400 mm
on the average. The plots of this savannas aleemigt the park savannas
and border the banks of the rivers with gallergsts. The grasses reaches
a great height, in which not only a man, but alsarge animal can hide.
Among the savanna vegetation in Nigeria, variopssyof elephant grass
are predominant.

Groups of trees rise above the grassy sea: drorggistant Kaya,
Isoberlinia, Mitragina. Some of them have trunksstad from annual
fires. In the first half of dry season the savalowks lifeless, the trees
stand bare. In the middle of this season, a smokees rises over the
savanna the dry grass burns, that is, it is bufreed year to year with
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the purpose of preparing the land for crops. Withfirst rains appearance
juicy shoots of young grass and green leaves. Migexavanna awakens.

3.2.3 Sudan Savanna

North of the zone of the Guinea savanna the amotiprecipitation
decreases to 500-1000 mm and the dry period lagts than six-seven
months and a zone of Sudanese savanna with a blenlesv grass cover
is located. A distinctive appearance of the lanpeda given by different
types of Acacia with an umbellate crown and thobughes. Camels
willingly eat young shoots of these bushes, wrelaves are used in folk
medicine. It is difficult to imagine the Sudanesavana without
Baobabs. Next to them you can meet the palms aochdilne whale, the
whitish acacia, which shades the leaves in theseason and during the
drought is covered with fresh leaves serving asdfdor animals.
Generally, natural conditions of this zone is falde for the progress of
agriculture and animal Farming. Herds of sheeplecand goats graze
on vast pastures. Relative to the dryness of theat®, there is no tsetse
fly here.

3.2.4 Sahel Savanna

The main characteristic of sahel savanna is thertl@ggetation. The
annual precipitation is poor and the wet seasoh ftasthree to four
months, so the vegetation of this zone is rarethagresence of grasses
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is extremely short. In this vegetation zone suemfd as Ngibbi, Acacia
raddiana, leptadenia, and African Myrrh are growing

3.2.5 Montane

The montane is situated at high-mountain areas.tdh@nvegetation in
Nigeria (mountains and plateaus) is not developsel td low average
temperatures and the significant impact of aninzld man, the Jos
Plateau is one of the highest points in NigeriaisTdone is potentially
perfect for growing of rich crops of different vegkles and small grain
crops and just a good place for pasture.

3.2.6 Mangrove Zone

Mangrove vegetation depends on the coastal locafitite zone, constant
influence of saltish sea water. The soil in the grame zone is extremely
poor and contains salt. The places, which weralztath for growing of
rice.

40 CONCLUSION
Pastures are important because of their extenstee as forages in
ruminant nutrition. You also learn in this unit tithe different ways of

improving the nutritive value of pasture and diéier methods pasture
conservation.
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50 SUMMARY

In this unit we have learnt about the differentetagjon zone in Nigeria
and how forage adapt to their environment.

6.0 TUTOR-MARKED ASSIGNMENT

1. Classify the different vegetation zone in Nigeria.
2. How vegetation zone can you find in the Northerrt paNigeria.

7.0 REFERENCESFURTHER READING

Baron, V.S. & Bélanger, G. (2007). Climate and fmadaptation. In
Forages Vol. Il. The Science of Grassland Agria@tltEds. R.F.
Barnes, C.J. Nelson, K.J. Moore and M. Collins. cBleell
Publishing, Oxon, UK, pp.83-104.

IPCC (2001). Climate Change 2001, Impacts, Adagtatiand
Vulnerability. Contribution of Working Group 2 tche Third
Assessment Report of the Intergovernmental PaneClonate
Change. Cambridge University press, Cambridge, 1082 pp.

Nelson, C.J. (2000). Shoot morphological plastiaify grasses: leaf
growth vs. tillering, In Grassland EcophysiologydaGrazing
Ecology. Eds G. Lemaire et al. CAB Internationalallivigford,
Oxon, UK. pp. 101-125. Nelson, C.J. & Moser, L.ER%4). Plant
factors affecting forage quality. In Forage QualiEyaluation, and
Utilization. Eds G.C. Fahey et al. ASA, CSSA, an8S3.
Madison , WI. pp. 115-154.
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UNIT 2 PLANT INTRODUCTION
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1 Types of Plant Introduction
3.1.1 Based on adaptation
3.1.2 Based on utilization
3.2  Specie Evaluation
3.2.1 Qualitative characters
3.3  Methods of Plant Breeding
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTIOON

Transference of a genotype or a group of genotypeop plants from the
place of their cultivation in to a new area whém@ytwere not being grown
previously. Movement of crop varieties from one iemvment into
another within a country is also known as introguct Some examples
of within the country introduction are popularizatiof Grapes cultivation
in Haryana, Wheat in West Bengal, and Rice in Rueja. any country
cannot be self-sufficient in its needs for planhefics resources. An
average crop genetics resource dependency amoiogivaegion of the
world is more than 50%, and some region it may$bkigh 100% for the
most important crops.

20 OBJECTIVES
In this unit, you will learn about:
. Plant Introduction

o Specie evaluation
. Methods of plant breeding
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3.0
31
311

1)

2)

3.1.2

1)
2)

MAIN CONTENT
Types of Plant Introduction
Based on adaptation

Primary Introduction - Variety is well adapted to the new
environment, released for commercial cultivationtheut any
alteration in the original genotype. Sonora 64,nh&rRoja in
wheat and TN-1, IR-8 and IR-36 in rice.

Secondary Introduction - Introduced variety may be subjected to
selection & hybridization to isolate a superioriggy. Kalyan Sona
and Sonalika wheat varieties selected from maténtabduced
from CIMMYT, Mexico.

Based on utilization
Direct Introduction - New variety takes no tifioe establishment.

Indirect Introduction - New variety takes somind for
establishment.

Objectives of Plant Introduction

To introduce new plant species there by creatiags to build up
new industries. e.g. Oil palm

To introduce high yielding varieties to incredsed production.
e.g. Rice and wheat.

To enrich the germplasm collection. e.g. SorghGmundnut.
To get new sources of resistance against bottickand abiotic
stresses.

Activities of NBPGR (National Bureau of Plant GandResources)

Introduce & supplement of required germplasm frathner
agencies in other countries.

Exploration & collection of valuable germplasm.

Inspection & quarantine.

Testing, multiplication & maintenance of germpias
Publishing its exchange & collection list.

Setting up natural gene sanctuaries.

Maintenance of record of introduced plants.

To supply on request germplasm of various s@endr institution.
Improvement of medicinal and aromatic plants.

Sources of Plant Introduction

Centre of diversity
Gene bank
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. Gene sanctuaries
. Seed companies
. Farmers' field

Procedure of Plant Introduction

. Procurement of germplasm - Any individual or itwgton can
introduce germplasm in India. But all the introdons must be
routed through the NBPGR, New Delhi. There are tautes for
plant introduction. In first route the individual the institution
makes a direct request to an individual or insttutabroad. In
second procedure the individual or institute subiis germplasm
requirements to the NBPGR with a request for tmeport.

. Quarantine - Quarantine means to keep matemnalsoiation to
prevent the spread of diseases, weed etc. allnineduced is
materials thoroughly inspected for contaminatiorthwiveeds,
diseases and insect pests. The materials is fuedigattreated to
avoid the contamination. If necessary, the mataa¢ grown in
isolation for observation of diseases, insect pastsweeds.

. Cataloguing - Accession number is given to a netnoduced
material. Information regarding name of speciesagiaty, place
of origin, adaptation & its various features arsoalecorded.
Cataloguing of germplasm collections is publishgdybne bank.
The introduced materials are of 3 types & givenrefip- EC -
Exotic Collection; IC - Indigenous Collection; IWnédigenous
wild.

. Germplasm Evaluation - The introduced materiadvaluated to
assess the potential of new introduction and tpeiformance.
These materials are evaluated at different substafihe material
resistance to disease and pest is evaluated urdeurbble
environment conditions, and the promising one tisegireleased
as such as a variety or subjected to selectiorylanidization.

. Multiplication & Distribution - Promising introdttions or
selections from the introductions may be increasetireleased as
varieties after the necessary trials. Most of th&oductions,
however, are characterized for desirable traitsamedmaintained
for future use. Such materials are used in croggiogrammes and
are readily supplied by the bureau on request.

Acclimatization

The process that leads to the adaptation of atydaoea new environment
is known as acclimatization. Generally, the introeld varieties perform
poorly because they are often not adapted to thve emvironment.
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Sometimes, the performance of a variety in the rewironment
improves with the number of generations grown. Meatization is
brought about by a faster multiplication of thos&gtypes (present in the
original population) that are better adapted tonée environment. Thus
acclimatization is essentially natural selection.

The extent of acclimatization is determined by

(1) The mode of pollination,

(2)  The range of genetic variability present ia triginal population,
(3) The duration of life cycle of the crop and

(4)  Mutation.

Cross-pollination leads to far greater gene recoatimn than self-
pollination. As a result, cross - pollination is ehumore helpful in
acclimatization than self-pollination.

Purpose of Plant introduction

The main purpose of plant introduction is to imprdlie plant wealth of
the country. The chief objectives of plant introtioic may be grouped as
follows.

1. Entirely New Crop - Plant introductions may yide an entirely
new crop species. Many of our important crops,, eMpize,
potato, tomato, Tobacco, etc., are introductiorené& recently
introduced crops are Soybean, sarson, oil palm etc.

2. New Varieties - Sometimes introductions aredly released as
superior commercial varieties. The Maxican semi+dweheat
varieties Sonora 64 and Lerma Rojo, semi drawfvargeties TN
1, IR- 8 and IR - 36 are more recent examplesisftiipe.

3. Utilization in Crop Improvement programme - @it the
introduced material is used for hybridization withal varieties to
develop improved varieties. Pusa Ruby tomato wasetkfrom a
cross between Meeruty and Sioux, an introductiomftJ.S.A.

4. Save the Crop from Diseases and Pests - Sossew@mcrop is
introduced into a new area to protect it from déssaand pests.
Coffee was introduced in South America from Africaprevent
losses from leaf rust.

5. Utilization in Scientific Studies - Collectiomd plants have been
used for studies on biosystematics, evolution amgiroof plant
species. Vavilov developed the concept of centérsrigin and
that of homologous series in variation from thedgtof a vast
collection of plant types.
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6. Used for Aesthetic Value - Ornamentals, shars lawn grasses
are introduced to satisfy the finer sensibiliti€a@an. These plants
are used for decoration and are of great valuedraklife.

I mportant Achievements

. Crops are cultivated extensively after their odurction as new
crop species.

. Introductions have been directly released asetsari

. Varieties selected from introduction

. Introduction helps to develop varieties througbiidization.

M erits of Plant I ntroduction

. Entirely new crop plant is derived.

. It provide new crop varieties.

. Quick & economical method of crop improvement.

. Protection of crops from damage by introducingnthin to disease
free areas.

. Development of superior varieties through setecti &

hybridization by using introductions.

Limitation of Plant Introduction

. Introduction of weeds along with introduced mitist

. Introduction of diseases along with introducedenals.

. Introduction of insect pest along with introducedterials.

. Some plants introduced as ornamental speciesmgec@xious
weeds.

. Some introduced plants are threat to the ecadbgialance.

3.2 Specie Evaluation

The appraisal of the value of plants so that tleeteer can decide which
individuals should be discarded and which allowegroduce the next
generation is a much more difficult task with somagts than with others.

3.2.1 Qualitative characters

The easiest characters, or traits, to deal with thse involving
discontinuous, or qualitative, differences that go@erned by one or a
few major genes. Many such inherited differencesstexand they
frequently have profound effects on plant value atilization. Examples
are starchy versus sugary kernels (characterigfield and sweet corn,
respectively) and determinant versus indetermirnettit of growth in
green beans (determinant varieties are adapteé@tbanical harvesting).
Such differences can be seen easily and evaluaiakly] and the
expression of the traits remains the same regardigbe environment in
which the plant grows. Traits of this type are tednighly heritable.
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Quantitative characters are much more difficulttfer breeder to control,

for three main reasons:

(1) the sheer numbers of the genes involved makeditary change
slow and difficult to assess;

(2) the variations of the traits involved are gatig detectable only
through measurement and exacting statistical agsilysd

(3) most of the variations are due to the envirentirather than to
genetic endowment; for example, the heritabilitgeftain traits is
less than 5 percent, meaning that 5 percent ofotgerved
variation is caused by genes and 95 percent isedaury
environmental influences.

It follows that carefully designed experiments ggguired to distinguish
plants that are superior because they carry désigames from those that
are superior because they happen to grow in a fabteisite.

3.3 Methodsof Plant Breeding

Several breeding methods are available to plargdemes for germplasm
improvement, such as the pedigree method, bulk edetkingle seed
descent, backcross method, and recurrent selecioe.North Dakota
breeding program primarily uses a modified pedigrgram and, to a
lesser degree, backcross, single seed descentyengiciselection and
doubled haploid breeding methodologies.

Mating systems

Plant mating systems devolve about the type oinailbn, or transferal
of pollen from flower to flower (see the articlelipmation). A flower is
self-pollinated (a “selfer”) if pollen is transfed to it from any flower of
the same plant and cross-pollinated (an “outcréssetoutbreeder”) if
the pollen comes from a flower on a different plakbout half of the
more important cultivated plants are naturally srpsllinated, and their
reproductive systems include various devices thatoerage cross-
pollination; e.g., protandry (pollen shed before tivules are mature, as
in the carrot and walnut), dioecy (stamens andlpigsbrne on different
plants, as in the date palm, asparagus, and heps), genetically
determined self-incompatibility (inability of poleto grow on the stigma
of the same plant, as in white clover, cabbage naaly other species).

Modified Pedigree M ethod

A modified pedigree breeding method is used touatal ~225 to 275
segregating populations each year. The modifiedigpeel breeding
method involves the evaluation and selection oépisrand hybridization
to provide useful gene recombinations.
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Approximately 75% of the crosses made are singlssas involving only
elite adapted parents. The remaining crosses ievarhe parent that may
be considered "exotic," but possesses desirablesgémthis case, three-
way crosses are used where the exotic parent'sigeostribution is one-
third and the other two parents are elite adaptesslor cultivars. All
crossing blocks and:fgeneration materials are grown in the greenhouse
in Fargo, ND. Individual plants are selected foramgmic traits, glume
color (associated with gluten strength), and diseasistance from space-
planted E populations grown in the field at Fargo and Langdo
ND. These selected plants are further tested femrate and possible
variety release. From the initial cross to varigtiease (10 to 12 years)
the experimental lines are extensively evaluatedtti@ir agronomic,
disease resistance, milling, and end-use quaétistr

Planting yield  Planting short rows at
trials Langdon, ND, using
indexe

Durum wheat yield Using a combine Two row Suzue binder
trials as
stationary thrasher

Double Haploid Breeding

On average, 10 to 12 years are required to dewkioggm cultivars using
the modified pedigree method. The use of doublgdoids in a breeding
program is important in genetic studies and whepidracultivar
development is required. Completely homozygous hathogenous
inbred lines can be developed in a single generatging the doubled
haploid system. On average, we produce 300 todéQbled haploids
every year using maiz&éa maysL.) as the pollen donor. Most of the
doubled haploid populations are generated for gesgidies of various
agronomic and end-use quality traits and to devplments or cultivars
resistant to Fusarium head blight.
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Marker-assisted Breeding

Interest in applying molecular markers to variouspc breeding
endeavors has gained popularity. Three potentias usf molecular
markers to assist crop breeding: 1) to assess rimura of genetic
variation in a breeding gene pool, 2) to seleadibased on presence of
markers, and 3) to reduce undesirable linkage diagn introgressing
genes from unadapted germplasm. The genetic vhtyahithe breeding
program was estimated using molecular markers. kdtaassisted
selection for traits such as grain protein conedimn and disease
resistance is being used in the breeding prograrantmance cultivar
development. Marker-assisted selection also helpsduce the linkage
drag when using the unadapted germplasm Sudicoccoides and the
Fusarium head blight resistant source Sumai 3.

40 CONCLUSION

In this unit you learnt how the different methodfk weeding plant
introduction are being used. You also learn specguation plant.

50 SUMMARY

In this unit, you have learnt what is plant intreton, specie evaluation
and methods of plant breeding.

6.0 TUTOR-MARKED ASSIGNMENT
List and explain two types of plant introduction

1.
2. Discuss the different types of breeding methodskmaw
3 State the merit and demerit of plant introduction
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MODULE 3 PASTURE ESTABLISHMENT AND

MANAGEMENT
Unit 1 Pasture Establishment
Unit 2 Pasture Maintenance, Fertilization and ®asttilization
Unit 3 Forage Yield Determination Conservation

UNIT 1 PASTURE ESTABLISHMENT
CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content

3.1 Pasture establishment

3.1.1 Saoil fertility
3.1.2 Seedbed Preparation
3.1.3 Conventional tillage
3.1.4 No-till seedbed
3.1.5 Species selection
3.1.6 Seeding methods
3.1.7 Seeding time
3.1.8 Seeding rate
3.1.9 Weed control
3.1.10 Management

4.0 Conclusion

5.0 Summary

6.0  Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

It is important to consider whether the forage Wwél used for grazing or
hay, what forage species are best suited for the, @nd what resources
are available in terms of equipment, money, ancktiithe decision of
whether or not to renovate a pasture should bedbase existing
percentages of the desirable species present pestare. The following
criteria could be used in such a decision:

. If the pasture contains 75 percent or more dbkr species,
consider not renovating and instead concentratmmanagement.

. If the pasture contains 40 to 75 percent delgrapecies, consider
overseeding and concentrating on management.

. If the pasture contains less than 40 perceniraltds species,

consider reestablishing.
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Establishing a new pasture or renovating an exjspasture usually
requires some management to get the forage groguigkly and
vigorously. Here are some of the steps involvedestablishing or
renovating a pasture:

Soil testing and correcting soil nutrient deficy,
Selecting species adapted to the specific area,
Implementing the correct seeding method rate,
Implementing a weed control program, and

Using proper management to maintain a prodecisand.

oo

20 OBJECTIVES
By the end of this unit, you should be able to:

o state the factors to be considered when estabjjshjpasture.
o know the condition of seeds and soil.

3.0 MAINCONTENT
3.1 Pasture Establishment
3.1.1 Soil Fertility

Planning for a successful pasture establishmenewpovation should
begin well in advance, often 6 to 12 months befibes actual pasture
establishment or renovation. If possible, adjusi $ertility before
seedling. With today's higher fertilizer price, yoannot afford to guess
how much fertilizer to apply. The first step isdbtain an accurate soil
sample. Using soil test recommendations incorparatessary fertilizer
during seedbed preparation. Avoid applying feritim drought-stressed
seedlings, as the application could cause burnmgry to Young
seedlings already under stress.

3.1.2 Seedbed Preparation

Good seed-to-soil contact is essentially to mantdequate moisture
near the seeds. This moisture is necessary forigation and for the
small root systems of young grass seedlings. Tis¢ type of seedbed
preparation depends on the type of equipment dlailand whether a
new pasture is being established (conventionag#) or an existing
pasture is being renovated (no-till drill).
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3.1.3 Conventional Tillage

A properly prepared seedbed is a key step in paststablishment.
Conventional tillage should be used when a unifsgadbed is needed.
Large soil clods and excess sod impact seed getionnaFor
conventional seeding, prepare a fine and firm seeédiy disking. Roll
the field with a cultipacker after the final diskgmA firm seedbed will
allow capillary action to draw water to the soilfage, where moisture
helps to germinate seeds and sustain small seedliming period of dry
weather. A firm seedbed may help ensure that seewbti planted too
deeply which usually result in poor seedlings erapcg and weak
pasture establishment. A general rule is that th yealk across the
seedbed and you sink past the sole of your shoe than 1/4 inch, the
seedbed is too soft and should be culti packed.

3.1.4 No-Till Seedbed

No tillage involves using herbicides to kill exrsgi vegetation and then
seeding directlyin to the residue. Surface resmust be reduced in no-
till seedbed by hard grazing or hay removal. Nadig seedbed require
fewer passes over the field,reduced the possitlitgoil erosion, and

conserve moisture. on the other hand, seedlings-iill seedbed emerge
more slowly and less uniformly.

3.1.5 Species Selection

Selecting the right species or species mixturexisemely important.

When establishing or renovating a pasture, its igod to match forage
species to the site,soil type,and type of operat{arazing or hay,animal
species and class ).

3.1.6 Seeding Methods

The ideal seeding method depends on the type giregunt available and
whether you plant on a no-till or a conventionadiged.to ensure good
soil-to-seed contact, seed germination, and tireehgrgence, different
seeding method are available. Some of this metlrndsade drilling,
cultipacking, and broadcasting.

Drilling cuts a thin furrow in the soil, depositsetseed, then covers it and
firms the soil with press wheels. A good rule isplant the seed 3to4
times as deep as diameter of the seed.

With a cultipack planter the seed is dropped froRbaper on to the soil,
where the toothed rollers press the seed belowtuffaces when using a
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cultipacker be careful not to bury the seed tooptieeas it decreasing
germination.

Broadcast seeding with a fertilizer spreader canltén an uneven seed
distribution if the overlap is too wide. Less seedistributed on the outer
third so adjust your spacing to provide double cage. Make sure the
spreader is calibrated for the appropriate seeditey when broadcasting,
increase recommended seeding rate by 20%. roll avitultipacker to
established a good soil-to-seed contact.

3.1.7 Seeding Time

Seeding on the correct date is also very import@eeéding too early in
the rainy season can lead to failed establishmerduse young seedlings
can die back if there is a prolonged dry periodsassually observed at
the beginning of the rains. seeding should onlgdree well the season is
established. Late planting will suffer some setlsadi4e to heavy down
pourse and erosion leading to seeds being washeygl@aviburied deep by
moving soils.

3.1.8 Seedingrate

Properly seeding rate depends on forage specieseeting method to
obtain a good establishment, used seed that's iis, fhas a high
germination rate, and has not been stored for @ pemiod of time. High
quality, certified seed is recommended. Seed adtide a major portion
of the total establishment cost, but buying legseesive seed does not
always translate in to savings. If the seed isadrmuality, it must be
applied at higher rate to obtain a desirable staraking the used of cheap
seed with low quality neither agronomically nor eomically sound.

3.1.9 Weed control

A weed management plan will help ensure successforage
establishment. Its important to control weeds dyristablishment
because newly emerged forages seedlings are exyreomsceptible to
weed competition. Weed compete for water, nutremd sun lights.
Broad leaf weed control is possible but may requitdtiple applications
or applications at different times of the year. Apgtion at different times
during the year will better control weeds that geates during different
season.

3.1.10M anagement

Do not allowed animals to grazes new stand tooyeartoo frequently.
Allow plant to become well established for heavgzing or set stocking.
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Mow or lightly graze pastures when plants are &toich's tall. Most
forages crops should not be grazed shorter tha 3rich’s. Maintaining
proper grazing height will help trigga new plantttber or producer
runners. Allows plant to grow to 8 to 12 inch'sdrefgrazing or mowing
again. A rotational grazing approach could be berfin ensuring
successful establishment.

40 CONCLUSION

In this unit, you have learnt the various factarsoe considered when
establishing pasture.

50 SUMMARY

In this unit, you should be able to know the diéfer factors to be
considered when establishing pasture. you alsm llsarn fertilization
and pasture management and how to determine pagélde You also
learn methods of forage conservation: silage prbolucand making
haylage.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the steps involve in forage yield deternioma
2. Discuss the different methods of feed silage making
3 Differentiate between silage and haylage.

7.0 REFERENCESFURTHER READING

A. T. SEMPLE, associate animal hushandmariy Bure&uAnimal
Industry; H. N. VINALL, senior agronomist® and C. RNLOW,
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UNIT?2 PASTURE MAINTENANCE, FERTILIZATION
AND PASTURE UTILIZATION
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1.0 INTRODUCTION

The resources of a livestock production unit inellehd, livestock, water
and capital. Livestock producers are resource m&sagnd as such are
faced with the challenge of producing the maximumnoant of saleable
product annually without destroying the long-ternoquction potential
of the farm or ranch unit. A good sound pasture agament program is
essential to meet the challenge.

Unlike fertilization of most field crops, where tltecision as to the
amount and type of fertilizer to apply is largehwen by trying to achieve

optimum production, pasture fertilization shouldrbere controlled by

careful consideration of the individual goals fbetpasture. Factors to
consider include: 1) production needed for the afsn®) time of forage

needs; 3) species present; and 4) expected metfotznagement.

Whether or not to apply fertilizers to pasturestmease production raises
questions that graziers need to ask. Some of thesstions are 1) what
are the production needs for the animals grazedh2n are the forages
needed in the grazing season; 3) what speciesesend; and 4) what are
the expected methods of management? The answéngde questions
will help determine if you use fertilizer/manuredathe amount used.
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20 OBJECTIVES

By the end of this unit, you should be able to:

o explain the pasture maintenance tips
. fertilizer in pasture production
. describe the types of processing method

3.0 MAINCONTENT
3.1 Pasture-maintenancetips

Pasture maintenance during the growing seasoritisattto long-term
productivity. lowa State University Agronomist aictension Forage
Specialist Steve Barnhart provides the followirgstio consider for the
months of June and July.

JUNE

. Clip seed heads to prevent formation on fescuecanttol weeds
as necessary.

. Monitor and record pasture rotations for properzgrand rest
periods.

. Prepare a pasture risk management strategy basedheon

availability alternative pasture or hay meadowsl e price and
availability of hay, grain, and grain by Products.

. Consider high intensity early season grazing ofmvarseason
perennial grass pasture by stockers for a few wieebarly to mid-
June

. Apply needed top dress phosphorus and potassiuwatfaiéa and
other hay meadows, if not completed in early spring

. Monitor alfalfa fields for potato leafhopper

. Consider cutting oats for hay or silage at earlgchemergence to
provide higher quality cereal forage. Delayinghe tsoft dough"
grain development stage will add 15 to 20 percesitdybut at the
sacrifice of forage nutritive value. Removing cérgain cover
crop shade competition early aids in more rapidettgpment of
under seeded forage seedlings.

JULY

. Avoid grazing warm season annual or perennial gsabglow an
average 5’6 inch stubble height.

. Incorporate alfalfa fields or paddocks into graziegstem to
compensate for poor growth of cool season gragseseded.

. Monitor and record pasture forage productivity eegrowth rates.

Consider rainfall patterns, and implement drouglinagement
options if needed.
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. Monitor alfalfa fields for potato leafhopper.
3.2 Pastureutilization

Using more of the green pasture grown throughoaitydar is often the
most cost effective way to lift the productivity afgrazing enterprise.
Grazing managers should aim to convert the largesiunt of pasture
energy and nutrients into saleable product whiwileg pasture residue
in the best condition for rapid regrowth.

This is achieved by identifying the stocking rated adensity that an
enterprise can sustain to maximise green pastiigation. The number
of animals will depend on the nature of the enisg(breeding and/or
trading), but should be sufficient to ensure highsation of the pasture
grown while maintaining the long-term sustainapibif the pasture and
the grazing system.

To achieve an increase in pasture use, a plantilgasging management
approach that considers seasonal plant growthrpatséould be adopted.
This approach should be underpinned by a graziag fplat determines
the stocking densities and grazing durations fer ghstures within an
enterprise.

Developing a grazing plan
The key principles in developing a grazing plantare

. Match feed supply with animal demand.

. Identify the stock numbers (stocking density ordika) that the
enterprise will sustain when green pasture utibsais increased.

. Identify and monitor pasture quality, quantity agrdund cover to
time the start of grazing.

. Identify and monitor the pasture quality, quandibd ground cover

to identify when to stop grazing to prevent pastcwenposition
and ground cover from being adversely affected.

. Use routine field measurements (pasture growthestagass and
height) to estimate both the number of days restired before
the next graze and the amount of pasture massabiailUse a
fodder budget template to calculate how long sto@k graze a
paddock while ensuring production is maintained.

. Manage grazing pressure to ensure that planne@fiinent use
of available pasture mass and energy content ie\ah before
regrowth is grazed. This may mean spelling a pakidoallow
regrowth.

. Plan the best balance of animal performance andgasgrowth
by grouping and allocating livestock accordingtteit nutritional
requirements.
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. Set pasture and animal targets and manage thengratiall
pasture zones to achieve production targets, maipéstures and
prevent soil and environmental degradation.

3.3 Fertilizer in pasture production

Soil Testing

Since a regular nutrient management program hasdreeften-neglected
practice for grazing, soil tests should be use@ddourately determine
phosphorus, potassium, and lime needs. Soil teste#lgs you apply
fertilizers where they are needed, and avoids andese they are not
needed. Also, soil testing helps to prevent devetppxcessive levels of
phosphorus and potassium. Phosphorus can runoféireams and lakes,
fueling algae blooms. Excessive levels of potassaam contribute to
grass tetany or milk fever in grazing cattle.

For field crops, sampling the soil once every 3ltgears or once in a
rotation is sufficient. Fields where high value cp#ty crops are grown
and those that are more susceptible to changasiiemt levels, such as
those with sandy soils, should be sampled moreuéetly. Take soil
samples at any convenient time. Studies examihiagetffect of sampling
time on soil test results suggest that test valoepH, phosphorus (P),
and potassium (K) are typically slightly higherearly spring samples
than in fall samples. To receive your recommendatiearly enough to
enable you to apply the lime and fertilizer neediaday be best to sample
in the fall. Another benefit of fall testing is thfartilizer prices are more
likely to be discounted then. Regardless of whemsample, it is best to
be consistent from one year to the next.

Phosphorus and Potassium

A grazing situation is different than a haying atian. Each ton of dry
matter removed per acre from the field as alfadg &lso removes about
12 to 15 pounds of s and 55 to 60 pounds of2Q. To maintain
optimum soil fertility, a producer would want toeutertilizers or manure
to replace these nutrients.

In an intensively grazed pasture, on the other hawndr 80% of the
nitrogen, phosphorus and potassium are recyclekitoabe pasture. The
fertilizer recommendation for a legume-grass pa&swith a yield of 4.1

to 5.0 tons of dry matter per acre is 60 pound®0§ and 240 pounds of
K20. Thus, due to nutrient recycling, each ton ofmatter removed per
acre from a legume-grass pasture actually remobest&® pounds of
P.Os and 10 pounds of 0. Therefore, based on estimated dry matter
removal, fertilize accordingly to maintain optimuevels of phosphorus
and potassium. Since the timing of phosphorus amdasgium
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applications is not critical, they can be appliegarately, together, or in
combination with nitrogen fertilizer.

Taking a cutting of hay on some of the pasture satmehelp regulate
growth is a normal practice for many graziers. Eth of dry matter
removed per acre from a legume-grass pasture ladlr@move about 12
pounds of BOs and 48 pounds of£0. To maintain optimum soil fertility,
a producer would want to use fertilizers or mantoereplace these
nutrients.

Since legumes are desired in pastures, specialstengld be taken to
ensure adequate phosphorus and potassium levedssé&sr are more
competitive for phosphorus and potassium thaneggenhes. Thus, lower
levels of phosphorus and potassium would give gmsasscompetitive
advantage and would decrease the legume portidcheopasture over
time.

Sulfur and Boron

An intensively grazed pasture may also requireusudind boron. To
determine sulfur needs, do a soil test. A sulfuailability index (SAl) is
calculated by estimating the sulfur released freganic matter, sulfur in
precipitation based on location, subsoil sulfurd @ulfur in manure if
applied. If the SAIl is 40 units or more, responseatided sulfur is
unlikely. If the index is between 30 and 40, théfwuneed should be
confirmed by plant analysis. If the index is lesart 20, sulfur should be
added. Generally, each ton for forage removesd #ulfur so consider
application accordingly.

A legume-grass pasture has a high requiremenoi@mb If a soil test has
a low reading for available boron or if a deficigrappears, top dress 2
pounds of actual boron per acre every 3 yearsafegume-grass pasture
on sandy soils, top dress 0.5 to 1.0 pounds ofaadiaron per acre
annually. This annual application will minimize tleaching effect with
boron.

Nitrogen

If your current pasture production is less thanreds applying nitrogen

fertilizer can increase pasture yields dramaticigasured pasture yield
increases of 400% or more have been noted in @ssarch. Nitrogen and
moisture are the main factors which limit pasturewgh. If you have

noticed lush, dark green growth surrounding maraun@ urine spots in
your pastures, this is an indication of nitrogefiaiency.

A 30 percent stand of legume in the pasture caplgd® to 50 pounds

of nitrogen per year to the grasses in the pastire.cycling of nitrogen
from urine, manure, dead plants, etc. may supplgdtitional 15 to 30
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pounds of nitrogen per year depending on cow nusnéed frequency of
grazing. While this is significant, recent Univéyf Wisconsin research
showed a positive economic return with up to 10Qmas of nitrogen
fertilizer per acre applied to mixed pastures.

Fertilizing with nitrogen is a short-term managemewo! since its effect

is usually immediate and does not last more tham gnazing cycle.

Additions of nitrogen fertilizer may cause a shoftmore grass content in
the year of application and beyond.

Soil pH

Last, but not least, do not forget about the sbil f there are mainly
grasses present in your pastures, a soil pH ab% & should be adequate.
A slightly higher soil pH of 6.3 to 6.5 is desiréidyou have mixed
grass/legume pastures. This higher pH will help ldgumes persist
longer in the pasture.

Before establishing a pasture, apply lime at tttomemended rate and
incorporate into the plow layer at least six monthone year before

pasture seeding. Although working the lime intoplew layer is the most

desirable, this is not practical for many pastuteasions. Topdressing

lime to your established pastures will still be &éfrial over time. Surface

application of lime without incorporation will ontyjove about 1/4 to 1/2

inch per year through natural processes. The rfateovement depends
on the soil texture and fineness of the lime appligse as fine a grade of
lime as you can obtain. You may need to topdress kvery few years

until the desired soil pH is reached.

40 CONCLUSION

By the end of this unit you are able to know thstpge maintenance tips,
how to adequately utilize pasture and method aifition.

50 SUMMARY

In this unit we have learn about various ways othoe of pasture
management and fertilization. You also learn pastiitization

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain in detail fertilization in pasture produooti
2. How do develop a grazing plan?
3

List the tips stated by Steve Barnhart to be carsid for the
months of June and July
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1.0 INTRODUCTION

Knowing your forage vyield is vital to creating accarate grazing plan.
In these videos, Dr. Joe Brummer at Colorado Stameversity's

Department of Soil and Crop Sciences demonstrates different

methods to estimate your pasture yield: the cutvaaedh method, the
grazing stick method, the falling plate method, ahd rising plate
method.

Forages can be conserved to feed livestock durargpgs of shortage
caused by limited pasture growth or inadequateupasbnditions, or fed
as a supplement. Conserved forages can take thedbhay, haylage,
and silage. Although several methods have beerepras efficient ways
to store and preserve forages, it is importanitetp this fact in mindAt
best, conserved forages can rarely match the nutritive value of fresh
forage because some losses of highly digestible nutrients (sugar, protein,
and fat) are unavoidable during conservation and storage. Our goal in
forage conservation is to focus on minimizing lessehich start
immediately after cutting.

When selecting a conservation method, a producauldiconsider the
suitability of the forage for a given method, stggacapability, weather
conditions, and the intended use of the conserueaé. The selected
conservation technigue should maximize nutrienseovation efficiency
and minimize production costs.
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30 MAINCONTENT

3.1 Forageyield determination

M ethod of forageyield determination

1. Cut and weigh is the most accurate method. Using a 0.25 square
meter frame, trim the forage that falls within theadrat to ground
level. You should take at least 10 cut and weiglasueements
across your pasture to get accurate results. Asguthe grass is
20% dry matter, multiply the wet grams of forageOb¥ to get the
value in dry matter. If your quadrat is 0.25 meterpiared,
multiply the average grams of dry matter by 35&%anvert to
Ibs/acre (conversion rate for a 0.25 square matedigt). The
conversion rate you choose will depend on your gtdocover and
forage type.

2. Using a grazing stick is the most commonly-used method for
estimating forage yield. Walk the pasture and takeut 30
different height measurements to get a good estinoatyour
forage height. Measure the forage height to thernamber you
can easily see on the grazing stick. Take the geendall of your
height measurements. Multiply this average foragigitt by 250
Ibs/acre/inch of height depending on your foragpetyand
coverage. Check your grazing stick to find the edriconversion
rate for your pasture conditions. The result of¢beversion will
give you forage in Ibs/acre.

3. The falling plate method uses a grazing stick or yard stick to
measure the height of forage under a heavy plate compression
of the grass under the plate leads to a more daecuraight
estimation because you are not eye-balling theg®tavel. You
should do repeat measurements across your pasitmetivis
method as well. Using the average plate meter hégimches,
multiply by 432 Ibs/acre/inch of forage height tetg forage
estimation in Ibs/acre.

4. The rising plate method uses a rising plate meter, a piece of
equipment developed in New Zealand. If you havesiag plate
meter, walk the pasture and take about thirty nreasents. To
take a measurement, press the rising plate metertba pasture
surface and push to the ground. Pull up the ripiate meter and
it will beep, showing you the forage height meamwent. The
rising plate meter will also calculate the averafgeight
measurement after you take several measuremenke {his
average forage height value and multiply by 12@akxe/cm of
height to convert to Ibs of forage per acre. Tloeseversion factors
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are estimates for the specific pasture conditiantha irrigated
pasture at Colorado State University, so you mayrie do some
research to see if these conversion rates willdoerrate for your
pastures. The rising plate method may be the nuostanient, but
the rising plate meter cost CSU $700.

3.2 Forage Conservation

Silage and Haylage Production

What is Silage?

Silage is the final product when forage of sufiitienoisture (> ~50%) is
conserved and stored anaerobically (oxygen-fregjeuconditions that
encourage fermentation of sugars to organic agids.acidity generated
by the organic acids (mainly lactic acid, but aésmetic and propionic
acids) and the lack of oxygen prevent the developnoé spoilage
microorganisms. Three of the most critical factimnssilage production
are (1) rapid removal of air, (2) rapid productairiactic acid that results
in a quick lowering of the pH (this is the resultadlequate fermentation
processes), and (3) rapid feedout once the sipéned and exposed to
air to avoid heating and spoilage.

Differences between Silage and Haylage

The main difference between silage and hayageeisnitial dry matter
(DM) concentration level at which the forage igppkd and packed to
achieve optimum anaerobic and fermentation conustidhree different
moisture levels can be achieved: high-moisturegsil& 30% DM),
medium-moisture silage (30% to 40% DM), and low-stmie (wilted)
silage (40% to 60% DM). Low-moisture silage is redd to as haylage.
When baled and wrapped, haylage is referred to asabe. High-
moisture silages are more prone to potential seepagses (that is,
effluent or leachate from the silo), undesirableoselary fermentation
(resulting in butyric acid, which results in a rahemell), and high dry
matter losses (silo shrink). On the other handsgmation as haylage
depends more on achieving adequate packing (highkitygto maintain
anaerobic conditions. Achieving high density atiiag is more difficult
in drier forage. Nevertheless, high density isicait in haylage to
maintain anaerobic conditions because microbesles® active and
fermentation is lower in haylage than in higher sharie silage.

The Ensiling Process

Biology

Silage fermentation can be classified as eithemany (desirable) or
secondary (undesirable) Primary fermentation igie@rout by lactic-
acid-producing bacteria and is classified as homodatative (the one
product of fermentation is lactic acid) and heterofentative (multiple
products of fermentation are lactic and acetic sicahd ethanol).
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Secondary fermentation is carried out mainly byeestiacteria (which
produce lactic, acetic, succinic, and formic acats] ethanol), clostridia
(produce butyric acid), and yeasts (produce ethanohctic acid
production is preferred over the other fermentaficyducts due to faster
and lower pH drop (stronger acid), and limited sitmink. Shrink occurs
from plant and microbial respiration, fermentationnoff, and loss of
volatile organic compounds. If anaerobic and agiddnditions are not
met, silage is more prone to shrinking during sieraompared to hay.
Good fermentation should result in DM losses of liggin 10%.

Phases of silage fermentation

An overview of the four phases of the silage prdiducprocess as shown
in Figure 1. The phases are as follows:

1. Aerobic: This phase usually lasts for approximately one. day
During this period, plant cells and microbes wilttabolize sugars and
starch in the presence of oxygen, generating Imetitei process. Silage
temperature is elevated to aboutGnd water may be lost (as seepage)
because of respiration and compaction. If anaerobiitions are not
achieved quickly, high temperatures (>I20and prolonged heating will
occur due to the growth of unwanted aerobic bagtgeast, and molds
that compete with beneficial bacteria for substrateerefore, it is critical

to ensure good compaction, proper moisture, andl gmaling, all of
which lead to a rapid transition to anaerobic cbods.

2. Fermentation: Once anaerobic conditions are achieved, lactic
acid bacteria and other anaerobes start to ferswagars into lactic acid,
mainly, and other organic acids to a lesser exteath as acetic and
propionic) that will drop the silage pH from ab@&u® to a range of 3.8 —

5. Alcohols such as ethanol will be generatediaodwith no contribution

to the acidification process. Rapid decrease inp@¥ents breakdown of
plant proteins and helps inhibit growth of spoilageicrobes.
Consequently, lactic acid production is preferredensure a low silo
shrink. The fermentation phase usually lasts from week to more than

a month, depending on crop and ensiling conditions.

3. Stable: As long as anaerobic conditions are maintaindageican

be stable for months and up to years. However,ym@etical conditions,
silage should be used within a year of its produrctiSlow entry of air
through areas that were not properly sealed cawlsldeteriorate

material, thus silos should be constantly checketmaaintained to avoid
any potential break of seal integrity.

4. Feedout: Once a silo or bale is opened, it should be useghkly

as possible to avoid aerobic deterioration of tlaemal. When oxygen
becomes available in the ensiled material, yeastsinolize the organic
acids, which in turn cause the pH to increase, fanither restarts the
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aerobic activity (such as molds), causing greaileges spoilage. The
design of a typical silo face should allow for tHaily removal of

approximately 6 inches of face material (for refe each 6-inch daily
removal is equivalent to one week of exposurero &ilo opening should
occur only after the fermentation phase has bemplsied (that is, after
three to six weeks). The suggested approach isitoaproximately two

to three months before opening a silo.

Bacteria

Time (days)

Figure 1. The phases of silage fermentation.
Adapted from Collins and Owens, 2003.

Management Practices for Making Better Silage

Crop factors

An ideal crop to be ensiled should have an adegieatd of sugars

(measured as water-soluble carbohydrates) to beefaed, low buffering

capacity (that is, the resistance to changes in aht) a stand with a dry
matter concentration above 20%. Corn is usuallysictared an ideal crop
for ensiling because of higher water-soluble caydofites (WSC)

compared to other forages and because dry matteentration is usually
about 30% to 35% when harvesting at milk stage. ddreentration of

WSC is critical for fermentation and varies amongps. Minimum WSC

concentration levels as a function of initial DMncentration and silage
crops are shown in Table 1. Legumes have highefebuapacity

(resistance to allowing a drop in pH) and, themfoequire further wilting

relative to other crops (35% — 45% DM) for adequessiling. In general,

crop suitability for ensiling follows this orderom, sorghum > ryegrass,
orchardgrass, fescue, smallgrains > switchgrassmumagrass >

legumes.

Harvest maturity

Harvest stages that optimize for yield, nutritieue, and fermentability
of different crop and silo types are presentedabl& 2. In the case of
legumes, grasses, and cereals, maturity stageegedptimal harvest time
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and wilting is required in most cases to achieve target DM
concentration for ensiling. Corn, however, is d#fst. Although
examining the kernel milk line is always recommeahdée decision of
when to harvest should be made based on the DMeotration of the
standing crop because it is ensiled directly afeeds.

Moisture

Moisture concentration affects the rate and exteitfermentation.

Forages should not be ensiled with more than 70%étare (or less than
30% DM concentration) due to potential seepageekssid growth of
undesirable bacteria (such as clostridia), whickulte in undesirable
fermentation. Wilting is needed in most cases wéresiling grasses and
legumes.

As moisture decreases, less acidity is needed hibiinundesirable
bacteria that are more sensitive to low moistuemttine desirable lactic
acid bacteria. Low moisture is one of the factbet £xplain why wilting
is beneficial for legumes and grasses. When wilforgges, adjust the
mower-conditioner for a narrow swath, and thenvaltbe swath to dry
without further manipulation until the crop is clpga. Research shows
that this procedure minimizes field losses of tlepleaves, which are
of higher nutritive value than stems. Recommend&tldncentrations
at harvest for different crops are included in E&abl

Particlesize

The optimal particle chop length is a balance betwthe particle size
needed to achieve good compaction in the silo hedeffective fiber

requirements of ruminant livestock, especially dsiclg animals. The
recommended theoretical length of cut (TLC) is 881/2 inch for

unprocessed corn and legume silages, and 3/4 ardkefnel-processed
corn silage (Muck and Kung, 2007). Sorghum sildgeugl have a similar
TLC to corn silage and grasses, and cereal silsigesld have a similar
TLC to legume silages. Kernel processing is higeyommended when
making corn silage to improve starch digestibili§ernel processing
should not be done, however, if whole plant DM aartcation is less than
30% due to risk of increased seepage losses.

Packing density

Attaining a high density in a silo is important base it determines the
porosity at which air moves into the silo and sgjsatly the amount of
spoilage that occurs during storage and feedodag&idensity is
influenced by DM concentration, TLC, and packinteisity. Different
types of silos require different packing strategiad target densities for
appropriate ensiling. In general, a shorter TLC pratessing will result
in higher silage densities due to a decreasechatiff of the material.
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Silage density recommendations are provided irsilbelype section, and
a general rule is to try to achieve a packing dgmdiabout 14 Ib/ft

Sealing

Good sealing with plastic sheets and concrete dyarmvill keep the
carbon dioxide in and prevent oxygen from entettmgsilo. Care must
be taken to seal any holes with UV-resistant tapspgcially in low-
moisture silages where porosity is greater. Oxydgarrier film
technology, compared to standard polyethylene filimss proven to
further reduce DM losses and increase aerobiclgyafsom the outer
layers of silos.

Additives

Several types of additives are available that @nded for silage making.
Additives can help in every phase of silage makMegvertheless, good
harvesting practices are the main drivers of silggality. In general,

additives can be classified as stimulants or inbibiof fermentation, and
nutrient sources (Kung et al., 2003). Specific @Heof additives include

the following:

. Provide fermentable carbohydrates (Table 3)

. Inhibit undesirable types of bacteria and promotsimble
bacteria

. Furnish additional acids (such as propionic acideadlly to

decrease pH
. Modify moisture (Table 4)
. Extend aerobic stability during feedout (bunk life)

Inoculants, enzymes, and sugars can be consideyestimulants of
fermentation that promote rapid pH drop, produceearactic acid, and
reduce ammonia production (by preventing proteigra@ation) in most
cases. These factors lead to a reduced silo shinokulants can be found
as homofermentative, heterofermentative, and coingia combination
of both types of bacteria. Inoculants containingetefermentative
bacteria, such dsactobacillus buchneri,can extend bunk life during
feedout by producing acetic acid, which is a pouledntifungal.
However, a small increase in silo shrink may beeoled in some
instances due to the transformation of some laciit to acetic acid bly.
buchneri. This effect has been compensated for in mostscdse
combiningL. buchneri with fast-growing homolactic bacteria. Fibrolytic
enzymes are also added to most silage inoculantelforelease extra
sugars from fiber, thus stimulating fermentationd do improve fiber
digestibility. Other additives include inorganicdaarganic acids, which
are considered inhibitors of fermentation and aneally used in silages
that have more than 70% moisture. Ammonia or umeasametimes
added to prevent fungal growth and supplementgeginan forages with
low crude protein levels to improve forage nutetialue.
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Silo Types

soft dough

early dent

2 milkline

34 milkline

no milkline

aoaaas

Bunker and piles

These silo types consist of a layer of concretagphalt to protect from
soil contamination and a polyethylene plastic sloestering the silage
(sometimes the wall as well). The bunker silovaiaant with two or three
concrete wall sides=(gure 3. This silo type is the least expensive but
also has a large surface exposed to the air. Coasdly, adequate lining
of the inside walls with plastic is needed to avoidter layer forage
damage, in addition to the plastic sheet for tipe &ealing is most critical
to ensure good preservation and forage qualitystieléilms must be at
least 5 mm thick and be UV-resistant. Tires or gkdMed bags must be
used to keep plastic sheeting in place. Moreowdrieaing at least 14 Ib
of DM/ft®is essential to minimize losses, whereas the biést can
achieve densities of 20 Ib of DMIffThe forage crop should be packed to
form progressive wedges and maintain a minimumestoipl (rise) to 3
(run) to avoid tractor rollover. The forage shobkspread in a thin layer
(no more than 6 inches deep) as much as possilaliel the compaction
process.

Pressed bags

Increasingly more used, pressed bags provide tandéage of flexibility
in terms of storage and movement of stored sil&gei(e 4. The bagging
machine regulates silage density in the bag, ahtk@ng a smooth bag
surface requires expertise. Pack as tightly asilplessithout creating an
irregular surface (ripples), which creates air pgss that can spoil much
of the material being ensiled. Target density stidndl 14 Ib of DM/ to
achieve good results. Use a clean hard surfacenachwio place the bag.
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This type of silo requires constant checking ohdaag’s integrity so that
punctures are quickly fixed and no air comes inidesilo.

Towers

Silage is filled by blowing the material throughpme attached to the
outside wall that ends in a distributor at the tfpthe tower silo. In
concrete stave silos that unload from the tBguyre 3, the unloader
blows the silage through doors located in the eidée silo and down a
chute. The density in this type of silo is deteradirby the weight of the
material on top and wall friction. Consequently,temel at the bottom
needs to be ensiled at a high DM (35% to 40%) ¢évgnmt effluent release.
The upper surface of the silo is exposed to theaail spoilage can occur
of up to 1 meter deep, which is discarded when gimgpstarts. The losses
in DM during ensiling tend to be lower in towerosilcompared to other
types. Oxygen-limiting tower variants, primarily loaded from the
bottom, are available to limit spoilage even furthe

Figure 3. Bunker silo.

"Loaders compacting silage, Revivim 2007" by Felagund - Own work.
Licensed  under CC BY-SA 30 wvia Commons -
https://commons.wikimedia.org/wiki/File:Loaders_compacting_silage,_
Revivim_2007.jpg#/media/File:Loaders_compacting_silage,_Revivim_2
007.jpg
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Figure4. Bag silo filling.

Figure 5. Concrete stave tower silos.
40 CONCLUSION

By the end of this unit, you able to know, the gas ways of methods of
determining forage yield and different methods adking silage and
haylage,

50 SUMMARY

Silage production is a bacterial driven proceswlimch crop, moisture,
theoretical length of cut (TLC), and density inlespto generate the
proper anaerobic and acidic conditions necessaryproducing quality
silage. When the proper conditions occur, theyhithihe growth of
spoilage microorganisms, such as molds and yeBsésmain objectives
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are to obtain a silo with less than 10% shrink, sitee that is stable for
several days once exposed to air, high in nutritiakie, and free of
toxins. Strategies for achieving these objectiveden different conditions
have been outlined in this publication.

6.0 TUTOR-MARKED ASSIGNMENT

List and explain the different methods of determgniorage yield.
Differentiate between silage and haylage.

Discuss the phases of silage fermentation

Explain the management practices in making silage

PwONPE
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MODULE 4 NUTRITIVE VALUE

Unit 1 Pasture Nutritive value

UNIT 1 PASTURE NUTRITIVE VALUE
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1.0 INTRODUCTION

The performance of livestock grazing grasses iscily related to the
guantity and quality offered. There are many fasttinat influence
intake of grass, the most important being digdgitand crude protein.
Digestibility is a measure of the proportion of ggdhat can be utilized
by an animal. Grasses that are green, leafy andefcgrowing will
have a higher digestibility than those that haveddrThe crude protein
of early to late vegetative stage is higher thae Rowering stage.
Young growing grasses have a crude protein valug-D$ percent but
most matured grasses have 3.5-8 percent.

Most tropical grasses only have energy and crudetepr for
maintenance only. Thus, growing and lactating atgnveho require
higher levels of protein in their diet must havetpm rich supplements
included in their diets
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2.0 OBJECTIVES

By the end of this unit, you should be able to:

. define range management.
o know the systems of grazing management
o know how to determine forage vyield

3.0 MAIN CONTENT
3.1 Pasture Nutritive Value

Pasture Nutritive Value. The nutritive value of jass can be assessed
in several different ways. Energy content of thebhge is the most
important value. Livestock obtain energy from tlastre when rumen
microbes break down the digestible proportion efdiny matter.

The nutritive value of pastures can be assesseelvieral different ways.
Energy content of the herbage is the most imponahie. Livestock
obtain energy from the pasture when rumen micrdiseak down the
digestible proportion of the dry matter. The moigegtible a pasture is
the more of it is utilised and the more energy ldamed from each
kilogram of dry matter.

Metabolisable Energy(ME) content of the pasture is expressed
asMegajoules of Metabolisable Energy per kg of dry maer (MJ
ME/kg DM).

Digestibility is the proportion of the pasture eaten that @imet by the
animal to gain weight, produce milk, wool or growoetus. If 70% of
the pasture eaten is retained and used by the hamde80% passes out
as faeces, the pasture has a digestibility of 70k digestibility of
plants declines as they mature and enter theiodejgtive phase. This is
caused by thickening of cell walls, increased dhsah: ratio and
movement of sugars from the leaves into the se€dis. means that
ruminants obtain less energy per kilogram of pasas plants send up a
seed head and dry off.

Relationships between ME and Digestibility are shdyelow based on
the equation ME = 0.203 X DOMD - 3.01
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Converting Digestibility to Metabolisable Energy (MJ/kg DM)
Digestible Organic Matter (%) Metabolisable Energy (MJ/kg DM)

35 4.1
40 5.1
45 6.1
50 7.1
55 8.1
60 9.2
65 10.2
70 11.2
75 12.2

It is important to differentiate between taeergy contentof the pasture
or supplement expressed as MJ/kg DM andetiergy intake (MJ/day)
that a particular animal might obtain from the past This is discussed
under the Feed and ME intakée tab.

Protein Content (%) is also important. Generally, the higher thergy
content, the higher the protein content. Howeweguine based pastures
and legume grains have a higher protein contentufigr given energy
value than grass based pastures or cereal grains.

Energy content is normally the limiting factor wiplastures, but in dry
pastures some native species, low protein contemy limit animal
production especially in young animals. Therefats, important to
know both the protein and energy content of supptEsiand pastures.

Neutral Detergent Fibre (NDF) and Acid Detergenbr&i (ADF) are
measured in some laboratories. In general, as tmeeatration of
fiborous material increases the rate of digestiord atigestibility
decreases. For most pasture based systems, errgynicand protein
% are sufficient to determine feeding value of thasture and
supplementary feed requirements.

Nutritive value testing is undertaken by a number of laboratamess
Australia. Search on line féteed testing laboratories in your region.
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3.2 Livestock Management on Pasture and Rangeland

What is Range Management?

RANGE MANAGEMENT is the care of natural grazing d&n It may
be further defined as planning and administerirggube of rangeland to
obtain maximum livestock or game production comsist with
conservation of the range resources.

Management of the Range

The objective of range management is maximum prit@uof meat and
wool without damage to the land. Too optimistidraate of the grazing
capacity of ranges throughout the world in the peste resulted too
often in overgrazing and deterioration of the vageh. Where misuse
was continued to the point of the vegetation, smkion and devastation
of the land resulted. The modern range manageies dbty often is to
prevent further damage to the land and to restor® iits original
condition.

Phases of Management

Major phases of scientific range management inctbhddollowing:

1. Deciding proper grazing use.

This involves selection of the correct kind of gnazanimal, i.e. cattle,
sheep, game, or some combination. It also invomeging a forage
resource inventory to aid in determining the righimbers of animals,
the season of year they are to be grazed, andesiegbazing system.
The grazing system may include such things as looletd sheep and
how to rotate the grazing between different ardasmge and different
seasons of the year.

2. Improving forage production.

Forage yield sometimes maybe improved by seedivg aied better
forage species, killing undesirable and sometim@somous weeds and
brush to allow better growth of more palatable derafertilizing the
soil, spreading flood-water over adjacent land, poidoning insects.

3. Increasing usability of range.

Many ranges have rough topography and poorly Oistted watering
places so that it is difficult to get uniform gnagiuse, especially when
the animals are unattended by herders. This prololmbe solved in
part by building properly located fences to con@dtribution of the
animals. Developing new water holes, digging welsd building
storage reservoirs or tanks will enable the anirntmleach distant parts
of the range without excessive travel for wateacklg salt in ungrazed
portions of the range helps draw stock to thesasafguilding trails will
aid animals to reach mountainous lands normallgdeessible.
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4. Managing the livestock.

Profit from the ranch and efficiency of range lange are directly
influenced by the husbandry of the livestock. Trenager should know
the effect of nutrition on reproduction, weightmgaand wool yield. The
cost and return from supplemental feeding of liwekton the range
must be studied. The problems of livestock buyind anarketing are
complex and affect ranch income directly. Animatdxting influences
quality and yield of livestock. The man-ager musbw good livestock
quality and how to emphasize it through an undeditey of genetics.
Diseases must be known and avoided or cured. Pmpézction and
care of livestock are especially important duriadying or lambing and
during cold winter months.

5. Correlating grazing with other land uses.

As range land becomes increasingly less isolateth fsociety, uses
other than grazing become more and more importamhanagement
decisions. The manager of private range is primaristock raiser, but
he often finds it economically desirable and sdgialecessary to
consider other land uses in planning his operati@ven more so, the
manager of public ranges is involved in the soofamultiple use of
land and must decide the relative importance taegpof hunting,
fishing, sightseeing, picnicking, growing trees producing water.
Livestock grazing must be properly correlated wiitese other uses so
that the multiple uses will at least interfere witach other and so that
the land use program, in its entirety, will bensbtiety the most.

3.3 Techniques for Improving Range Management

1. Bulldozing

Management use

I Cutting /crushing brush.

. Grubbing trees and stumps.

iii. Removing scattered tree/brush stands.

iv. Used on oak, aspen, pinyon-juniper, willow.
Advantages

i. Operate on steep slopes.

. Can stimulate aspen and willow growth.
Disadvantages

I. Soil disturbance ranges from light to heavy and carease
erosion.

. Expensive.

Limitations

I. Not suitable on rocky areas; best on uniform areas.
il. Not effective on young plants.

Season of use

I. Winter.
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2. Blading

Management use

I. For rapidly clearing large areas.

Advantages

I. Good on frozen soils.

il. Leaves under story relatively undisturbed.
Disadvantages

I. Can spread invasives including the prickly pear.
Limitations

I. Not suitable on rocky areas; best on uniform areas
Season of use

I Winter (best), spring and fall.

3. Tree dozing (V-shaped blade with cutting edge)
Management use

I. Removing aged, mature, non-sprouting —species.
Advantages

I. Enhances herbaceous undestroyed vegetation.
Disadvantages

I. Can’t operate beneath ground surface.
Limitations

I. Not suitable on rocky areas

Season of use

i Winter, spring, fall.

4. Chaining

Management use

I. Thin old stand of non-sprouting brush; releasedb&esous
undestroyed

il. Opens thickets of sage brush, gambles oak, chokggchdack
brush, grease wood

iii. Preliminary treatment prior to burning root plow,nda
broadcasting seeding.

Advantages

I. Increase ground cover, less erosion; forage pramudeaves
debris to enhance moisture for growth

il. Useful on rocky, steep slopes.

iii. Lower cost acre cOmpared to other treatment

Disadvantages

I. Usually require seeding to enhance herbaceous gtiodu

. Erosion possible early after treatment

Limitations

I Heavy chains eliminate young,flexible trees.

il. Light chains do less damage to herbaceous undestroy

Season of use

I Early spring or late fall
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5. Cabling

Management use

I For thinning only; less harsh treatment.

Advantages

I. Reduce killing of small trees/shrubs of desiralplecses.

il. Essentially no damage to shrubs undestroyed inopkjyniper
areas

iii. Tractor travel faster with cable

Disadvantages

I Need to add weight to achieve desired Kkill.

Limitations

I. Not effective on sage brush

il. Not effective in areas with dense shrubs

Season of use

I Spring fall

6. Railing

Management use

I Thinning small, brittle shrubs to enhance herbasemdestroyed
growth.

. Covers broadcast seeded areas.

Advantages

I. Rides over smaller plants and flexible shrubs.
. Relatively low cost.

Disadvantages

I. Can spread invasive.

Limitation

I. Does not stimulate sprouting

Season of use

I. Early spring, late fall.

7. Mowing

Management use

I. Use to control small non sprouting brush
Advantages

I. Prostrate plants not damaged

il. Little effect on soil

iii. Effectively controls upright annuals

Disadvantages

I. Does not kill perennial herbaceous plants

. Spread rabbit brush when done in the fall

Limitation

Not suited for rocky areas or steep slopes

Season of use

I Best in early spring to prevent spread of rabhishrinvasives.
il. Can be done in late fall to prevent disturbing sgigesvth.
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3.4 System of Grazing Management
3.4.1 Principles of forest grazing

Managing a forest to produce forage for livestodksired wildlife
habitat, quality water, quality fisheries, timberoguction, and many
other desired forest products requires an undetsignof the forest
ecosystem and how it responds to the manager’'sidesi

Some forest ecosystems managed for timber produttave limited

capabilities for livestock grazing. Livestock gmgi can cause
detrimental effects, such as reduced regeneratiodesired woody

species, adverse soil compaction, or soil erosionsteep, highly

erodible sites. A decision must be made to deteeminthe forest

ecosystem will support livestock grazing that isigeed and managed
to meet the needs of the cooperator and the faassystem. Many
forests can be grazed where grazing managemeasigreed to meet the
needs of the soil, water, air, plants, and animlalsnost forests, solar
energy is the major ecological component affectethe management
process. Solar energy is intercepted by the camdgiie tallest trees.
This causes a filtering or reduction ofsolar enaagyit penetrates to the
next layer of vegetation, whether it is a mid-stofywoody plants or

grasses and forbs growing on the forest floor. Mama the forest

ecosystem for the desired plant community and #sreld production

is, in a large part, accomplished by managing thatppopulations in

the different stories (over story, mid story, amti@rstory) to provide

the most efficient use ofsolar energy by the ddspknts. Managing
forest or forage and timber production requiresTmber Management
Plan and the Prescribed Grazing Plan be coordintateoroduce the

desired effects on the plant community and all & tecological

components.

3.4.2 Management of the over story

The ecological site descriptions for forest land er Section Il of the
Field Office Technical Guide FOTG). They provideommation for
each forestland ecological site in the field offrea. Each forest land
ecological site contains a description of the ostery canopy classes
that are on the site. Plant species adapted teitheand the amount of
sunlight that penetrates to the ground level atdi for each canopy
class. The description of the under-story compasitincludes the
production (in pounds) of each plant or groups leh{s and the total
production for the canopy class.

As canopy closes from totally open to totaltjosed (fig. 5-7, a
southeast forest site)the understory spe-cies almost completely change
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from warm-season to cool-season plants. Forageuptioad will be
reduced significantly as a result of the speciespmsition change and
the near elimination of sunlight penetration to ¢gneund level.

Management of the over story canopy with timber ag@ment

practices is essential to the desired productiofor@ge and understory
species. The mid canopy densities (21 to 35 ando365 percent)

produce a mixture of the warm- and cool-seasont@and in many
instances can be managed to maximize timber prmouct

Figure 5—7Canopy classes in a southeast forest site
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For example, in some southern pine forests thetipeaof periodic
thinning on a 5- to 6-year rotation maintains tlesiced basal area and
canopy of trees for maximum timber production. Th@opy allows
substantial forage production for livestock anddoaszing and browsing
wildlife. This periodic thinning is continued uhthe forest matures. At
that time, the forest is clear cut and allowed égenerate, or it is
replanted to the desired tree species. The foradebeowse production
is excel-lent until the canopy of the regenerateplanted trees closes at
about 10 years. Very little understory will be puodd for about 5 years.
At about the 15thyear of the new forest, the ftrshning cut will be
made. This will again start the maintenance of36® 55 percent over
story canopy that maximizes timber production ahows substantial
understory forage production.

If in the above example the periodic cutting cycdee not made, the
canopy will completely close and shade out the tstdey. Forage
production will be limited, and the wildlife habiteor grazing or brows-
ing wildlife will be undesirable (fig. 5-9). Pulpoad rotations, where
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plantings are made and not thinned until they atly harvested, are
examples of this type management. Many privatelyedvforests are
not managed because of a lack of understandinghbket management,
grazing management, or other factors. This causas@py closure with
the same results.

3.4.3 Management of the mid-story

Many forests develop a mid-story canopy that canpetely shade the
ground level understory (fig.5-10). Even if the os®ry is managed to
maintain the desired canopy, a mid-story can sévemeduce the

amount of sunlight reaching the ground level. THects are the same
as if the over story was closed. The understorgisgecomposition is
changed to those that are shade tolerant, and €opagduction is

reduced severely.

In this case, if understory production is desirdte manager must
reduce the mid story. In many cases prescribedifgircan be used to
control the mid story species. In others forestrompment should be
planned to manage the mid story to the desiredmano

3.4.4 Management of the understory

The understory is made up of grasses, forbs, legussglges, vines, and
shrubs. When the over-story and the mid story aaeaged to permit
the desired amount of light to reach the forestrfl@ plant community
develops that is adapted and sup-ported by the minaiuight, water,
and nutrients available on the site.

Figure 5-8Forage production clear cut for natuegeneration with
periodic thinning
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Figure 5-9Forage production clear cut or naturgieneration with
periodic thinning (com-pared to clear cut or natuegeneration with no
thinning)
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Livestock and wildlife grazing and browsing on ttsge select their
preferred species. If they are stocked too heawvily for too long a time,
they overgraze the desired species. These spemewenkened and
reduced in percentage composition, while the lesfeped species
increase in percent-age composition. If the protessntinued, both the
preferred and secondary plant species will be séveeduced and
replaced with non-preferred speci@g. 5-11 and 5-12).(40+ years
with virtually no forage production)

3.5 Determination of Stocking Rate

Degree of grazing use as related to stocking rates

Because of fluctuations in forage production oslo&forage other than
by grazing use, arbitrarily assign-ing a stockiatgrat the beginning of
a grazing period does not ensure attainment okaifsp degree of use.
If the specified degree of use is to be attained @end satisfactorily
maintained, stocking rates must be adjusted asuti@unt of available
forage fluctuates.

When determining initial stocking rates, grazing stdbution

characteristics of the individual grazing unit mb&t considered. For
example, a Stony Hills Range Site that has steepsaadjacent to a
relatively level Loamy Upland Range Site generalfceives less
grazing use by cattle than the Loamy Upland Ranige $he Stony
Hills Range Site may produce enough forage to pearstocking rate of
2 acres per animal unit per month when it is thly site in a grazing
unit. Its grazing use, however, is generally sulisly less, in the
example just described, by the time the Loamy UgpIRange Site has
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been properly used. There verse may be true ifgtheing animal is
sheep or goats. Therefore, initial stocking ratesafgrazing unit should
not be based directly on the initial stocking rgiédes without a careful
onsite evaluation of factors affecting grazing a$e¢he entire grazing
unit. Many methods are used to determine the Irgtacking rate within
a grazing unit. Often the past stocking history #reltrend of the plant
community are the best indicators of a proper stackate. The Multi
Species Stocking Calculator in the Grazing Landplisption (GLA)
software is one method for determining stockingsaespecially when
the areas grazed or browsed by more than one Kiadianal. See also
Stocking Rate and Forage Value Rating Worksheehapter 5, section
3, (exhibit 5-3).(f) Prescribed grazing schedulegscribed grazing
schedule is a system in which two or more grazinigsuare alternately
deferred or rested and grazed in a planned sequmrerea period of
years. The period of non-grazing can be throughioeityear or during
the growing season ofthe key plants. Generallyemeént implies anon
grazing period less than a calendar year, whileingglies non grazing
for a full year or longer. The period of defermestset for a critical
period for plant germination, establishment, grgwih other function.
Grazing management is a tool to balance the capiusmergy by the
plants, the harvest of that energy by animals, thedconversion of that
energy into a product that is marketable. This ased primarily by
balancing the supply of forage with the demandtfat forage. Such
systems help to:

. Maintain or accelerate improvement in vegetatiod &acilitate
proper use of the forage on all grazing units.

. Improve efficiency of grazing through uniform useadl grazing

units.

Stabilize the supply of forage throughout the griggeason.

Enhance forage quality to meet livestock and widtieeds.

Improve the functioning of the ecological processes

Improve watershed protection.

Enhance wildlife habitat.

Many grazing systems are used in various placesscRbed grazing is
designed to fit the individual operating unit aldnheet the operator's
objectives and the practice specifications. Exhibi6, Pre-scribed
Grazing Schedule Worksheet (chapter 5, section &y e used in
conservation planning. Other formats that contae thecessary
information may also be used. The basic types azigg management
systems follow. Many others can be developed tsgécific objectives
on specific lands.

. Deferred rotation
. Rest rotation
. High intensity—Low frequency
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= Short duration

Deferred rotation grazing: Deferred rotation grazgenerally consists
of multi-pasture, multi herd systems designed tontaa or improve
forage productivity. Stock density is moderate, @nd length of the
grazing period is longer than the deferment perid.example of a
deferred grazing system would be the four pastilmee herd Merrill
System. This system grazes three herds of livestofdur grazing units
with one unit being deferred at all times. The nembf livestock is
balanced with the available forage in all four gngaunits. Each grazing
unit is deferred about 4 months. In this way th@earazing unit is not
grazed the same time each year. This type of systdimepeat itself
every 4 years. Figure 5-2 is a conceptual model déferred rotation
system.

Figure 5—2Deferred rotation system model
Year one

m Jam Feb March  April May June July Ang Sept Ot Nov

Diec

1 graze graze graze graze | graze | graze | graze | graze | graze | graze
2 graze | graze graze | graze | graze | @aze | graze | graze
g graze | graze | graze graze graze graze graza | graze
4 graze draze graze graze draze graze | draze draze draze graze
Year two

Eﬁ'{ Jan Feb  March April May  Jume July Aug Sept Oct Now Dac
1 graze | graze graze | grsze | graze | grese | graze | grese
2 graze | graze graze | graze | graze graze graza | graze
3 graze | graze | graze | grase | graze | graze | graze | grame | graze | grase
4 graze | graza | graze graze | graze | graze | graze | pgraze | grae | graze

Year three

% Jan Feb  March April May  June July Aug Sept Oct Nov Dec
1 graze | graze | graze | graze | graze | graze grazs | graze
2 graze | graze graze | grazs | graze graze | graze | graze | graze | graze
3 graze | graze | graze | graze | grewe | grame | graze | grewe | pgraze | grase
4 graze | graze graze | graze | graze | graze | pgraze | grae

Year four

ﬁtf Jan Feb March  April May June July Ang Sept Ot Nov Dec
1 graze | graze graze | graze graze graza | graze draze draze graze
2 graze graze grazs draze draze graze graze graze graza graze
= graze | graze graze | graze | graze | graze | pgraze | grase
4 graze | graze | graze | graze | graze | graze graze | graze

{180-V, XEPH, rev. 1, Decambar 2003)
The fifth year of this type of system is the sarsdlee first year. Note
that the actual length of time grazed and defedeguends on the size of
the grazing units, the size of the herd, and thathes for the year. The
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model in figure 5-2 assumes equal size (in term®@m@ige supply) for
the four grazing units in the system.

4.0 CONCLUSION

In this unit we learn that pasture nutritive vatan be determined using
various techniques and you also learn the diffeigmaizing systems
management and stocking rate of animals on ramgk la

5.0 SUMMARY

The nutritive value of pasture, range managemestiesys of grazing
management and determining the stocking rate @stock on range
land were discussed in this unit.

6.0 TUTOR-MARKED ASSIGNMENT

1. Discuss the phases of range management
2. Enumerate the techniques use in range management
3 List and discuss the systems of grazing management
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