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PLANNING IRRIGATION PASTURE SYSTEMS

Planning Irrigation Pasture Systems can be highly profitable or may
barely pay for the water applied. Production of beef up to 800 and
1400 pounds per acre is being accomplished, for example. This makes
pasture a high income crop under intensive management. ?

High yields result from management factors that are all-important to
success. A recent Idaho pasture publication sets forth a number of
formulas that help the technician determine, with the cooperator,
whether he, his irrigation system, and his pasture layout are ready
for a well balanced pasture program and top management. Portions of
this publication are presented here and should be very helpful in
planning. Besides information on plant management, fertilization, bioat
and pasture care, the use of formulas to arrive at designable pasture
sizes and numbers, grazing schedules and irrigation intervals are
shown. Several schematic examples of pasture systems are shown.
These may be used as is or revised as needed by use of the formulas
to arrive at the best combination of grazing periods, regrowth
periods and irrigation cycles. '



IGATED PASTURES FOLLCYWING ESTABLISHMENT

MANAGING IRR
Pasture Mznagemsnt - Oance established, pastures must be properly
menaged to remain vigorous eand prcductive. A rotaticnal system

of use that will meet the growth needs of the plants, promcte uniform
forage utilization and correlate irrigation frequencies with grazing
cycles, 1is essential to gaod pasture returns.

a.' Plant Management - Spring growth starte from root-stored food
reserves. Most plants continue to use their root food reserves
until they have about & inches of growth. It is during the
following rapid growth pericd that focd reserves are stored in
‘the plant's root system. The rapid growth period slows when
the plants head or bud aad stop at or about flowering time.
The root-stored food reserves decline gradually from seed set
until seed maturity. The greatest yield of total digestible
nutrients per acre occurs about the time flowering starts and
then declines_steadily as the plants mature.

Grazing plants early while they are still using food reserves
stored in the roots will weaken them and slow their regrowth

rate. Continuous grazing at this stage will deplete root reserves
to the extent plants dle or are crowded out by less palatable
weedy species. Plants allowed to mature beyond the flowering
stage become less nutritious and less palatable,

The optimum time to graze or mow most plants is at the end of

the rapid growth period or about the time they start flowering.
The first spring grazing each year must be started before this
stage 1s reached or most of the pasture area will have to be

mowed for hay to keep the plants from getting too mature. The
time to start spring grazing of legume-grass pastures is normally
based on the growth stage of the legume; alfalfa 10-14 inches,
birdsfoot trefoil 8-12 inches, and most clovers 8-10 inches. Most
grasses should have at least & inches growth before spring grazing
is started. Tall wheatgrass should be allcwed to mazke at least

16 inches of growth before being grazed and Kentucky bluegrass
about 6 inches.

Grasses should not be grazed so close that regrowth is started
from root-stored focd reserves. With most grasses, lezving an
average stubble height of 6 inches at the end of each grazing
will allow rapid recovery. Stubble heights of 6 inches eare
considered minimum for the recommended wheatgrasses and reed
canarygrass, while a stubble height of 3-4 inches would be
adequate for Kentucky bluegrass and white dutch clover. Stubble
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eights as recommended above, should be coasidered as minimum for
winter protection. The time of regrowth period required for a plant
to again reach optimum grazing readiness following grazing varies

by species and variety. Legumes are more sensitive fo grazing inter-
vals than are most grasses and the rotation system should be based on
their needs. Alfalfa requires a regrowth period of 28-42 days, birds-
foot trefoil 26-30 days, and white dutch clover 21-42 days.

Forage Utilization - Patchy grazing that allows some plants to over-
mature and others to be overgrazed reduces pasture yields. Patchy
grazing is a result of allowing the livestock excess forage so that
they can graze selectively. Confining or fencing the livestock

into smaller pasture units (reducing the grazing periad) will promote
uniform forage utilization and higher pasture yields. Pasture units
large enough to supply the forage needs of the herd for 3-4 days per
grazing cycle will be grazed more uniformly. When the grazing period
is shortened to less than 3-4 days per grazing cycle, fewer plants
are left ungrazed and pasture yields are increased. Grazing inter-
vals of one day or less per grazing cycle are common and some herds
(beef and dairy) are moved as often as two to three times a day.

This practice is known as strip or daily ration grazing.

Livestock, when concentrated in small pasture units at the rate of
thirty or more head of mature cows or their equivalent per acre, can .
be moved to leaved the desired amount of. stubble. The trick is to move
the herd to new pasture just as soon as the desired stubble height is
reached. Three or four such moves and the cows get the habit, move to
the fence and bellow to be let into the next pasture.

-Irrigation Frequencies - Maximum production from irrigated pastures
requires timely irrigations and the exclusion of livestock when the
soils are wet. This avoids soil compaction and plant injury.

Roots of most pasture plants, soil micro-organisms, and available
plant foods are concentrated in the upper one or two feet of soil.
Seventy percent or more of the water used by grasses and legumes is
taken from the upper one to two feet of soil. Keeping the upper

two feet of soil at 50-65 per cent of its readily available water-
holding capacity will assure maximum plant growth. Soils too dry or
too wet slow plant growth by reducing the uptake of elements essential
to plant growth. A pasture should be irrigated whenever the soil
moisture level is about half-way between wilting point and field
capacity. Examining the soil is the best way to determine when to
irrigate. Waiting for plants to show stress will result in growth
slow-up and loss in forage yields. A final irrigation following cthe
last grazing in the fall is beneficial.



Only enough water to bring soil moisture levels to field capacity'
should be applied each irrigation. Over irrigation can create tem-
porary water tables that drive out soil air and that can leach

plant foods.

Frequency of irrigation depends on the water-holding capacity of the
soil, climate, the pasture mixture, and the grazing cycle. Soils
vary in their water-holding capacities from less than .5 of an

inch per foot of depth of readily available moisture of loamy sands
to more than two inches for the finer-textured soils. '

Recent research work at Utah State University shows that summer
yields of alfalfa-grass pastures growing on deep, medium-textured
soils declined when the interval between irrigations exceeded 15
days. Ladino clover requires more frequent irrigation than alfalfa.
To persist, it needs to be irrigated every 7 days or less through—
out the, summer depending on soil textures and depth

The irrigation interval must be in sequence with the pasture rotation
cycle to avoid conflict between irrigation schedules and the' movement
of the livestock. Feeding the cattle in the drylot or an emergency
pasture until the pasture scheduled for grazing can be irrigated and

become sufficiently dry to prevent grazing damage requires extra labor .

and reduces feed reserves. Delaying a needed irrigation until after
the pasture is grazed will reduce production and disrupt: the irri-
gation schedule for the farm. Irrigation schedules that require
varying the interval between each irrigation to meet grazing schedules
are difficult for the farmer to tollow or result in a conflict with
the grazing schedule. e Fre i F s

Rotation Grazing System - The number of pastures used in the grazing
system will determine the grazing cycle and the minimum irrigation
interval, irrespective of soil water-holding capacities. The number
of pastures will also regulate how many of them can and should be
irrigated at any one time. This in turn directly. influences the
efficiency of the farm's overall irrigation water delivery sechedule.

(1) Irrigation Intervals and Grazing Schedules - Optimum irrigation
' frequencies as well as the amount of water to be applied each
irrigation has been determined for most soils and is recorded
in the Irrigation Guides in each work unit office. - This infor-.
mation provides a key for planning of proper irrigation for
pastures but it must be correlated with the grazing schedules to

be used efectively.

Each irrigation must be scheduled to allow adequate dry-out time be-
fore stock are admitted. Dry-out periods of 3-4 days are adequate.
for most soils but may need to be lengthened for fine-textured soils

and could be shortened for.sandy soil.
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The dry-out period plus the number of days each pasture is to be

grazed (grazing period) within the rotation cycle plus one day to
irrigate or finish an irrigation should be equal or less than the
plaunned irrigation interval. .

FORMULA No. l: Dryout period + grazing period.+ 1 = irrigation In-
terval; or, irrigation interval - dryout period - 1 = grazing period.
Assuming the soils require an irrigation every ten days (Irrigation
Guide) and a three day dryout period (farmer experience), then by~
substitution; 10 days - 3 days - 1 day =6 days or less grazing per
pasture per grazing cycle. If the pastures are grazed longer than

6 days within each grazing cycle, then the dryout period would have
to be shortened or the irrigation interval lengthened. Either ad-
justment would reduce forage production.

(2) Number of pastures - The number of days each pasturé is grazed
also determines how many pastures are needed to provide regrowth
periods essential to good plant growth:

FORMULA No. 2: Number of pastures - Regrowth period (days) + 1

Grazing period (days)

Using the above formula, the plant regrowth periodé stated under '""Pas-
ture Management, Item la," and the 6-day grazing period computed by
Formula 1 above:

Alfalfa grass - No. of Pastures = 28 to 42 +1
6

I

No. of Pastures = 30 + 1, or 36 + 1, 42 + 1

6 6 6

6

No. of Pastures 7, or 8

Birdsfoot trefoil-grass - No. of pastures = 26 to 30 + 1
6

30+ 1= 6
3

No. of pastures



(3)

(4)

Uhite Dutch Clover-Grassz - lo. of Pastures = 21

6
White dutch clover wormally recuires & chorter irrigation
interval than the 10 day interval used in Formule 1. If
the irrigation interval is shortemed, the grazing pericd must
t uld increzse

be shortened za egual emount and this in turn wo
the number of pastures required to make the system function.

As shown by the above examples for eclfalfa-grass pastures, 1t
is possible to msintain the 6-day grazing pericd computed
under Formula 1 by varying both the number of pastures and
the regrowth periods. Fractiomal grazing pericds are not
practical so those used within the range recoumended for
alfalfa-gress are even multiples of the grazing - period,

Grazing Cycle - The grazing cycle in days iz equal to the
number of pastures in the system times the number of days

each pasture is grazed.

FORMULA No. 3: Grazing Cycle - grezing period x number of
pastures

Substituting data computed by Formula 2 we would have:

Alfalfa-grass Grazing Cyxle = 6 x 6 = 36 days
or 6 x 7 = 42 days
or 6 x 8 = 48 deys

Birdsfoot trefoil-grass 6 x 6 = 36 days

White Dutch Clover-grass 6 x 5 = 30 days

The grazing cycle is also equal to the regrowth period in
days plus the grazing period in days.

Grazing Schedules and Trrigation Schedules - To correlate the
planned irrigation schedule with the grazing schedule requires
that the irrigation cycle in days equals the grazing cycle in
deys. The irrigation cycle would be the number of irrigatiocns
per grazing cycle times the irrigation interval in days (if
the same) or the sum of the irrigation intervals in days (if
they vary) within the grazing cycle.
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FORMULA WNo. 5

FORMULA No. &: Irrdgation Cycle = 1
Grazing Cycle

or

Irrigetion intervel (deys) x number of
irrigationc = graziag cycle.

By substitution from formulas 1 and 3:

Alfalfa-grass - 10 x number of irrigetions = 36 or 42 or 48
The irrigetion interval is not an even maltiple of the

grazing cycle so must be varied. This could be dome by adjuet
ing the irrigetion interval to 10, 13, 13 days or 12, 12, 12
days, to provide a 36-day grazing cycle; to 10, 10, 11, 1I
days to provide s 42-day grazing cycle; znd to 10. 10, 10,

9, 9, days to provide e 48-day grazing cycle. Adjuctrents
greater than those indicated for the 36- znd 42-day grazing

cycles should be questioned. ‘

White clover-grass: 10 x number of irrigations = 30
10 x 3 = 30

The irrigation interval is &n even multiple of the grezing
cycle so no adjustment ig required.

When the irrigation cycle equals the grazing cycle, the irri-
gation schedule carn be correleted with the grezing gchedule
by timing the irrigation of each pasture to provide the
required dryout period and then apply each subsequent irri-
gation in accordence with the plemned schedule. This will
require applying water for a shorter pericd of time in the
cooler months of the grazing seasoz than in the warzer months
to avoid over-irrigation. To wvary the irrigction interval
with seasonal needs for water will result in conflicts
between irrigation and grazing schedules.

hrowing 31 different

ry

Irrigation Systeme -~ Schemztic 4

iagr

rotational grazing systems for alfalia-gr
for white clover-grass are shown. The 3 ems vary from 3
pesture systeme to as high az 12 posture cystems. They co

1 in irrigetion
intervals, grezing periods, or grazimg cycles; however, they
should prove helpful when ascisting the Soil Congerveation
District cooperctore plan their irrigation pasture syztfemso.
4 clogse examination of the schemztic for a 3-pasture cyostez
for either alfalfa-gresg or white clover-grasc will show it
is quite impracticsl whether the drrigatiom intervel or the
grazing pericd is held constant. '

¢ and 16 systems
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(4) that flexibility in adjust NoE
grazing periods, end farm irrig er de
increase as the nuumbers of pasques are increased.

pasture size will vary with the Droductlve capacity of the
pasture, the number of animals to be grazed, and the number
of pastures in rotatiom grazing system.

Pastures should be adjusted in size so that esch will preduce
about the seme amount of forage to imsure uniform grzzing
periods. Pastures on shallow, ercded or ron_ert‘le scils

1

will need to be larger than those on deep, fertile, soils
legume~grass pastures are’ ormqlly more produciive than
straight grass pastures, and pasture mixtures containing
alfalfa as the legume are nmormally more productive than
mixtures containing other legumes.

When SCD cooperators shift frowm 3 or lese pastures and railer

poor management to five or more pastures gad good managemant,

it is not uncommon increaszing the size of the herd or reducing
the size of the pastures. The number of pastures should

not be reduced to less than 4. Any change in number of pastures
will require adjustments in grazing periods and irrigation
schedules.

Pastures large enough in size to carry the herd for more than
3 or 4 days are not grezed uniformly. ‘When the wlanned graz-
ing pericd exceeds 3 or 4 days per pasture, it can be eazily
shortened by dividipg the pesture into 2 or more unite by
means of a temporary {electric)fence. The shorter the grazing
period, the more uniform the forage will be grazed.
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Type of Systems - Four general aystems of grazing are in uce.
By terminology, thcse include continuocus grazing, rotational
grazing, strip grazing, end daily ration grazimg. Green
chop is often considered 2 grazing system; however, the forage
is harvested from the field and hauled %o penned livestock as
needed, usually wice daily. ' ’

Continuous grazing is the practice in most common use, yet it
promotes the lowest pasture yields. Livestock are left in
the pasture throughout the grazing season. Rotation grazing
systemsc using 2 or 3 pastures sre better but do not produce
poximum ylelds.

Rotational grazing systems, when designed for high production,
provide for grazing four or more pastures in rotation.

Strip grazing systems are improved rotational grezing systems
in which each pasture is divided into two or wmore pasture
units to reduce grazing pericds and increase forage utili-
zation. When grazing pericds are reduced to one day or less,
strip grazing becomes daily ration. Both allow the pastures
to be managed for meximum production; eznd when this is done,
cooperatorg state that pasture yields have increased two or
more times, the pasture stands persist longer, and they do
not need to scatter droppings amd mow ungrazed forage. The
time required to move the livestock as many &3 three times
per day is reported to tzke less than 30 minutes.

There are many pros and cons regavding the marits of green
chop versus rotationzl grazing. Under good management, forage
yields should be about the game. The major differences would:
be in costs of fencing and moving czttle a&s compzred to the
costs of equipment and time to cut and haul the forage to the
animals and to remove the menure from the corrals or feedlots.
Equipment breakdowm is znother matter to consider.
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manent tyse; however,

function well and are much

are used to divide iundividz
They normally coacist of &

by & glass insulztor fosten
into the soil. The divicior

in the pasture when 1ot in use.

Pastures grazzed b e
fencing. The normzl p

fences  Seerl OO
= -

.  TempOTAry fences

Lnlo TUs or =’
T e e side o o)
less wiTEe Cupporisec

s e 2 T
inch metfal rod pugned

be dropped and left

rectl uct 2 permiénenk
type fence around the pastures. £ feow sheepwan are practicing
strip grazing uesing teumporary woven wire fences to divice the
pastures into grezing unitc. The temporary fences are support-
3
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ed by festening each end to the permanent fence along each

side of the pasture, ther plscing 5/8 irch metal rods at
even intervals and on opposite sides of the fence as indicated

by the following diagram:

Boundary Fence

o
L

4
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Fertilizing pastures, 1s ecsential

For most soils, nitrogen end phosp
normally required. The need for o

AANNV

5/8 inch metal posts

\¢ .
Woven Wire Division Fence an

Sheep Pasture Boundary Fence

.

to continued high production.
horus are the two nutrients
ther nutrients, such as potassium,

sulfur, boron, zinc, and magnesium cen be best determined by scil

analyses.

(1) Nitrogen - Legumes, when necdu
have the ability to utilize n
it in the soil. For this ree
ably to nitrogen fertilizer,
in that they reguire high lev
growth. Grass roots with the

ized with the right bacteria,
trogen from the air and fix

on, they do not respond favor-
Grasses are just the opposite
els of soll nitrogen for optimum
ir high carbon to nitrogen ratio
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are continually sluffing to reduce the amount available for

plant growth.
cial nitrogen and to nitrogen
grown in mixtures.

Por this rezzon, gracses do respond to commer-

mede availsble by legumes when
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Phosphorus needs cen be bect determined by soil znalyses.

Soll phosphate levels cf 46 poundc P 03 per acre &re gomsid-
ered minimum while levels of 70 pounis per acre are coneider-
ed optimum,

Legumes are heavy userz of phogphorus ac cre the animals that
graze them. Only a gmzll portion of the phosphoruc used by
plante is returned to the soil through the mznure of grazing
animals., For thig reason, soil phosphate levels can be main-
tained only through spplication of phosphate fertilizers.
Phogphate does not leach through the goil go can be applied

in a single applicaticn, either alome, in mixture with nitro-
gen, or with manure. TForage recponses. from fall zpplied phos-
phate can usually be measured in the spring growth the foll-
owing year.

How much phosphate fertilizer to hpply can be best cdetermined
by soil aznalyses. 4g & rule of thumb, sn intlel application
of 100-140 pounds P GS per acre fox, 1eﬁ"w= -grzgs pastures foll-

czed by yearly applications of 60 - 80 1lbs P.0. per zcre will
5 s 25

provide economic returns. The rates could be reduced by 30

to &40 percent for straight greece pasturgs. When the legumes

in legume-grasse postures start ¢o cemonate the grass or make

up more of the forage mixture th ive < I £

cf phosphate appiied each yezr o
nitrogen spplied.
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Bloat is a constant hazerd with legums-g
through the use of good management pract

ccre optinmum
‘to measure.

Recent resezrch indicates thzt forsge containiny lesa than
A (=]

e
0.22 percent phosphorus eamnot ba fully digested by 2 rumi-
nant. Feeding tests chew that o

alfzlfa-grass hay testing 0.1
& pound of beef than zlfalf
phosphorus. Forage 1

norzzlly below the
the soil hag lese

than 46 pounds available Py0s per scre. Most soils used

for the production of forape crops contain less than the

46 pounds P,0c per scre considered minimunm. '

Monure can be concidered the all-purpose pasture ferti
Legume-grass pestures will require additional phosphat
mzintain forage quality and preoductivity; however, mos
egssentizal elements are normally supplied with. the manure.
Yearly epplications of 15-20 toac per scre applied in fall
and spring are considered optimum. Heavier applications,
particularly of liguid menure, have bsen severely damaging
to legumes.,

Soll smendments are especially important for the establish-
ment of pastures on problem sgoils. These needs are discussed
in the pasture esteblishmeni section of thiz handbeok.
Pastures established on acid soils would probably benefit
from annual applicationms of limz; however, the amount to
apply should be determined by soil analyses.

rage pastures; hoiever,
ie animal losses can

es, ¢
be very minor. Technigues that can reduce bloat losses include:
y ko . .

(1)

Condition livestock on green feed before turning them on
alfalfa-grass pactures. Green feed can be provided by
straight grass pastures, grezzing of ditchbanke or rangelands.
Legume-grass pastures using blcat-free legumszs, such as
birdsfoot trefoil, or Cicar milkvetch can be used as the
first pastures to be grazed in the spring. They could

then be used az a part of the regular pasture system; however,
they should be the first pasture or pastures laid by in the
fall. '
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- ?ed free choice to
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Pasture Care

(1)

(2)

(3

lepnizp - When prsture grazing pericds ar by

2ys, the cows graze selectively leaving c umps of ungrazed
foragc. These, if zllcwed to mafure, becows more ung alata—
ble ac they loose their food value. Mowing will aid in pro-
wmoting uniform grazing znd this can be done most econcuically
at hay cutting time. When grezing pericds are less than 3

days, patchy grazing seldom cccurg.,

I‘.

Scattering droppings - Livestock droppings when not breksn

up and ccattered can moteris ly reduce forsge preduction,

This can be gvoided by draggilag a gang of old egquipmant tires,
& spring tooth, or similar equipmznt over the pastures 2

or 3 timsg each year. Equipmoent that tears or breaks legums
crouns  should not be used, Inieas_vc?y mnaged pagtures in
which livestock are meved at leost once a day celdon need

to have the droppings scattered.

I ced control 1z seldex o problem in zood stands of vigorous

-

growing grasses and loguzse. Moot weedc can be controlled
oy ticaly mowinge in conjunciion wich a pasture mancgement
program that will promote vigorcus growth of the pasture
plants. Koxlous weeds, pertic aihlay nonpalatable species
guch az Canade thistle, R” silee Imarweed, and white top
ghould Be comtrolled by grubbing or gprayiag to prevent
their spreczd.
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Pasture seasouns can be lengthened by the use of rotaticnal gr

o
o M

systems. Continuously grazed pastures do not have a reserve
forage at the time the plants go dormant in the fall. ;
is true when a rotation grazing system is used. If the p
system consists of 6 pastures, each grazed 7 days with a
regrowth period, 5 of the pastures
forage at season's end. .Considering each pasture in turn, the
one with the most forage would have the equivalent of 35 days of
regrowth, the next 28 days, the next 21 days, the next l& -days,
and the last 7 days for an average of 21 days of regrowth. The
amount of regrowth remaining would vary with the number of pas-
tures and the grazing schedule, but in every instance would be
more than that available under the common practice of continuous

grazing.
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