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Summary — How You Can Use the USU Computer to
Obtain Least-Cost, Balanced Diets for Your Beef or
Dairy Cattle or Sheep

You can take advantage of the computer service
at Utah State University to save money on feed
formulations of diets that will do the job you desire
at least cost. This computer service is being made
conveniently available to you. As portable remote
terminals can be obtained, these will be used by an
Extension specialist at your location to feed the nec-
essary information directly into the computer via
telephone. The calculateu least-cost rauon informa-
tion will be fed back guickly through the terminal
that will supply a typed printoui for you. In the
meantime, you can receive benefit of the computer
service, but not so quickly, by phoning or mailing
in the information and receiving your computer
printout information by phone or mail.

The information you must supply for the USU
Computer to calculute the diet you want is indicated
on Ruminant Program Forms 1 through 5, for each
diet. Note that Form 5 asks for the chemical analyses
of your own feeds, it you have this information.
(Extension Circular 366A tells how to get it.) If
you don’t have these analyses, the computer will use
generalized feed nutritional information that has
been stored in it. When you have the forms com-
pleted, phone or mail them to your Extension
specialist listed below. He will see that you get the
computer-calculated diet information to use in feed-
ing your animals.

Professor John J. Barnard

Department of Dairy Science

Utah State University, Logan, Utah 84322
Phone: 752-4100, extension 7429,

Dr. Norris J. Stenquist

Department of Animal Science

Utah State University, Logan, Utah 84322
Phone: 752-4100, extension 7422,

MAXIMIZING PROFITS BY USE OF
A COMPUTER TO CALCULATE DIETS
FOR CATTLE AND SHEEP

An example of possible saving is as follows:
One rancher stated that this program, used in

his feedlot operation for 2500 head ol cattle, had
reduced his costs by $150 daily, for an annual savings
of $54,000.

Introduction

At Utah State University, two new programs have
been developed to help farmers, rancher and feed
dealers. In the first, University persgninei analyze feed
or diet samples. This service 1s describad in Extension
Circular 366A. In the second program:, deseribed in
this crreudar, the computer facihities at the Universty
can be used to compate cconomical optimam dets
for Iwestock and thus mexaimeze profitc o mamuze
losses  Livestock men and feed dealers e given access
to comuter daty banks which have cost inihons of
dotlars to research and devetop  The cost to occh uset

is only a4 sy traction of the wriginal ivestment

This 1s your invitation to participate in using com-
puters via remote terminals located in the Extension
Service offices. The simplicity of submitting datas and
the ability of the computer to make simultareous
calculations of many complex algebraic equations makes
this a useful tool in making livestock management
decisions.

The diet-balancing system consists of four major
components:

¢ A computer which may be many miles away

® Computer programs

® Data banks containing both feed compaosition and

animal nutrient requirement data

¢ Communication facilities

Computer Center

Utah State University has a Burroughs 6700 computer,

which can caiculate balanced diets, rations or feed mix-
tures at least cost {Figure 1). The computer can simuita-
neously handle requests from several sources, such as
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Figure 1

The computer makes all the calculations to make up
adiet, ration or feed mixture at least cost given a
specified level of animal performance.

farmers living in the various Extension districts in
Utah.

A speciat computer program has been desigred 1o
help livestock men by formulating balanced, economic
optimum livestock diets. When desirable, several
comparable programs developed elsewhere may be

used

Data Banks

Feed composition data accumulated at Utah State
Unversity over the past twenty-tive years form one
of the most comprehensive collections of its kind
in the world. These data are being used in all the
National Research Councit nutrient reuirement
reports. The terminology used at Utah State to des-
cribe the teeds has been accepted by the International
Network of Feed Information Centers (INFIC). Utah
State University is correlating feed composition data
tor INFIC which includes Austiaha. Canada, Germany,
the Food and Agnicultire OQrganization of the United
Nations (FAQ), the Agency tor International Develop
ment (AID), and the United States. 1 these data do
not include the mformation on a given feed, it can
be ohtained from other sources,

The nuwient requirements of animals, as estab
lished by the Animal Nutrinon Committee of the
National Research Council, are alieady stored in the
computer or can be calculated from equations, The
feed composition and nutrient requirement data banks
are available to anyone desiring the service.

If a user has had his feeds chemically analyzed or
assayed and wants to use that information, or if he
wishes to use specific bits of analytical data that
differ from what is stored in the computet, he can
fill in Form 6, page 19. For instructions on how to
obtain chemical analyses on your feeds see Utah State
University Extension Circular 366A.

Communications

Communications between computer and user are
by telephone. An extension livestock specialist at an
individual farm or feed plan. can use a portable ter-
minal to communicate pe inent information directly
to the computer via a triephone (Figure 2). The com
puter can then make the necessary calculations and
return the signals to the terminal for a printout of the
economic optimum diet, ration or feed mixture,

Information may also be giver over any telephone
to Extension personne! at Utah State University who
in turn witl have the tormula calculated by the com-
puter and return the recommendations by phone or
mail, as desired. The input data may also be sent in
by mail, which is usually dependable but time con
suming.

Figure 2

A portable terimnal may he pluyged into an electrical
outlet on a farm or at a feed mill. An operator
connects the terminal to the central computer at
Utah State University by phone. The operator types
in the costs of the feedds and codes to designate to the
computer the animal mutrient requirements and feeds
to he used. The central computer calculates the
animal diet and the portable terminal prints out the
least cost one.



Instructions for Calculating a Diet, Ration or
Feed Mixture

The information needed hetore the computer can
caleulate a thet is outhned in Forms 1 to 5. The
forms can be obtaned from Extension personnel and
must be complets] belore contacting an operato
O mathing oo request. AL e present tane

ponone ot mail data to one ob e tollow g
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EXPLANATION OF THE COMPUTER
PRINTOUT

secuen I Anmimal and Ration Bequirements

Asample computer prmtout of the dati you geve: 1o thie B tenson Sh el peone
[ be divided into four maim sections, Part 1ol secton b gives the cation reston Lo aned P
qives the ration renuirements,

LEAST COSI #=TIuN SYSTEM (4EEF} sat = anvi{uae SCLENCE DEPARTHENT
AILES FERHY 685 Lo STFER 2aTriN
* o2 e RATIUN RESIRILTIUNS 2 » a
ANIHAL Tref S
b TOHI L SHD ¢
uh N Lis LiAvs 2a
dqarlmuym O« ATTOR INTAKEL LB Pt
NET ENERGY TUR HAINTENANCE ki 2L TAY T TH
NET EHERGT PUM PRUDUCTELN }‘I’l: Py iy b2 ]
A i . RATIuUN AL JUIHEWERTS » o @
MiN]wu *onAM

Mite ¢ O IE teold 17 ,ue
A TABLE ragTain Ay ook IREY)
Lot FIWLR 4l
vALCTUM Uetd lach
PHUSSRINU : Desl GaHd
NUUBHAGE FACTOH lUeu0 1. +u
UHY MATTEA B 1%. 00

Part 1 states the kind of animal, s wesghit aond o dds o anticipeisd poaceds of ol
percent butter far whercapphicabler and toee darly ol onatien mgaeee Foor vng g nion, b
cemputer calcalates the total nes energy tecieted tor oo e e o o SN eauati s
for animai veguuircenes e estabbsoed by ot oo & st Researc b Coon (e

When tormualating rations. some aceeptabie munmeam and maximuan levels ol nutrents must b
atihized as rﬂlﬂrﬂlNﬂJ[HJhlhlth»l 2). Usually NRC standards estanists the mmvoumum feviet and the
judgment of the aatritiomst will define the maomum amount o g vitrent permitted m the ration
This allows the computer some flexibility m o caicutating a ratien that will meet the nutritonal require
ments at least cost. If fixed amounts such as the nonmum requitements were imposed as absolutes
for all nutrients, the computer might not be abie to meet those restrictions at least cost, thus defeating
the purpose in its use. This program stipulates only the amount of net energy as requisite and permits
the other nutrients to float within fixed limits,



Section |I. Feeds Considered, Their Cost per Ton, Composition and Restrictions Imposed -- also
Feed Ratios

Infermation about approximately 325 feeds has been taken from the NRC beef cattle, dairy cattle,
and sheep reports and stored in the data bank.” When composition data are available from samples
of a farmer's home grown feeds, these values are substituted in place of the generalized values in the
data bank. Yo are therefore encouraged to have analyses made on samples of your own products
{see Dxtension Circular 366A)

Adter these data are defined in the computer, we can impose any desired restrictions on the
mdividual Teeds being considered in formulation of the ration. Such restrictions may be necessary
due 1o o feed’s limited avaitability or because excess amounts of it may be harmful to the animal.
instractions may also be inserted into the computer to force a certain amount (e.g., of salt) or to in
e that o plentifut veed s ased (as desired by the feeder) in the ration. Such restrictions may he
drnosed o terms of percent, ona dry T Basis, or o pounds on an “as fed” basis. Careful considera
ton shouid be qiven betore makiog suet modifications, however, as each restraint adds to the cost
of the ration

in the exaimiple below, the cost per ton {'as fed'’ or as purchased) 1s given in the first cotrumn. The
cost on a dry matter basis is given in the second column, The percentage of dry matter in eich feed
is given in the third column.

Part 1
FEEDS CONSIDEREU ODURING THIS FORMULATION

AS > URY URY
FELD C)ST cosT MATTER RESTRICTIONS
CORNSDENT YELLU® 52L8S7 120,00 139,93 86,00 0400 0,00
BARLELY GRAIN 120,00 134.083 89,00 Je0O 0,00
SOYRLAN 4EAL, SOLVeEXTD 228,00 256418 89,00 0400 0,00
COTTUNSECD MEAL SUL 41% 245400 267476 91,50 0400 0400
BEETPULP/MULS, UEHY 97400 1054412 92,00 LT 20400 0,00
SALT 32,00 22400 100,00 EW 0.5V 0,0
DYNAFUS 143,00 183,00 100,00 0400 0.00
LIMESTUNE s GHNU 22,00 22,00 100,00 0400 VU0
UREA 155400 16%400 100,00 L1 0490 0,00
CORNs ENSILEUSs 30X OM 19,00 73.08 26400 0e0U V0L
ALFALFA=JRCHARUSEN, 9508 18.00 Stes3 35,00 LTLB  3e00 0400
ALFALFA “JD=BLyuM 55400 65424 84,30 LTLB 6400 0.00
LIQUIU SUP 29, PH 1,0 P 105.00 161458 65,00 €0LB 4400 000
UATS» ENSILED 18,00 5678 31470 LTLY 2400 0,00

‘USU scientists compiled these data



Part 2
FEED COMPUSITION

NIG. CRUDE
PROTEIN FIHER CALCIUM PHOSs NEM NEP

CORNSDENT YELLUW 52LBS/ 7460 2+30 0402 0429 1034.8 6717
BARLEY GHAIN 9,80 Ss60 0409 0¢47 36648 63544
SOYHBEAN MEAL, SOLV=EXTL 43,A0 6470 0436 075 87640 585.5
COTTUNSEED HEAL SOL 41x 36430 13,10 Nasl? 1431 T67,0 S03.0
BEETPULP/MULS DERY 6,50 17.40 D461 O0o11 921,4 608,
SALT 0,00 0,00 0,00 3400 U0 U,u
DYNAFOS 0400 ¢-00 24400 1850 040 VI
LI"ESTUNLD GRND Ne00 Je 00 33,84 2102 Je0 Vel
UREA 241,80 D600 0+00 000 DY) Ve
CORN» ENSILEUs 30% DM 4,90 25430 0.28 0¢21 70%.,0 4489.3
ALFALFA=URCHARUSENS, 50% 9.40 30.+50 000 0+¢00 52149 199.7
ALFALFA MID™BLUOM 12410 30490 1435 D0:22 S562.8 26748
LIQUID SuP 29, Pv 1,0 P 22,79 0.00 1.00 1200 78540 925.u
OATS» ENSILED 5¢50 31.60 0437 0e30 S76e& 29044

The beet pulp was restricted to less than {indicated by L1 7 20 vercent (dry mattan) of the
ration. Salt is restricted to 0.5 percent dry matter (indicated by "EQ") of the retion urva to not
more than 0.9 percent of the dry matter; alfalfa orchardgrass sitage to not more than 3 0 pounds
{as fed} as indicated by LTLB; alfalfa hay, midhloom to not more than 6.0 pounds (as ted), hquid

supplement to aet-mara-than 4 pounds (as fed) and oat silage to not more than 2 pounds (as Ted)
f%?dd.

If desired, the amount of one teed can be corretated with that of another. This permuts feeds to
be blerded into the ration on a percentage basis, 1e., 3 pounds of barley to 1 pound of beet pulp,
or 10 pounds of alfatfa hay to every 3 pounds of heet met e

The second part of this section gives the compaontion of tie feeds available for feeding in terms of
digestible protein, crude fiber, calcium, phosphorus, net eneigy tor maintenance (NEM) | and net
energy for gain (NEG). For dairy cattle this would be net energy for jactating cows (NEL),

Section 111, Feeds Rejected from Consideration on the Basis of Cost

FEEDS REJECTED FRUM SQLUTIUN

PRESENT FEASIBLE
cnsT cost

SOVBEAN MEAL, SNLV=EXTD 228,00 99457

ALFALFA=URCHARUSEN, S0% 18,00 2414

ALFALFA 4ID=8LUOHM 55,00 24400

DYNAFUS 183.00 0400
COTTUNSEED MEAL SOL 4ls 245,00 804,16

QATS» ENSILED 18400 10,048

UREA 165,00 0+00
BARLEY GRAIN 120,00 113.58
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The feeds not used in the final formulation and their current prices per ton as well as prices
at which the computer would consider adding a feed (feasible cost) to the ration are tabulated
on the previous page under Sectionlll, The value a feed must have in order to enter the diet
and not increase the cost of the diet/ton is known as its “'feasible cost.”

Section IV Ration, Ration Cost, and Ration Composition

-
Part 1
LEAST COST RATION SYSfEM (3EEF) USU = ANIMAL SCIENCE DEPARTMENT
LI I MILES FERRY 685 LB STEER RATION LI
FINAL SOLJTION
FEASIBLE €C0S1 RANGE % % LBS.
LOw AIGH AS FED ORY AS FED
CORNsDENT YELLUW 52LBS/ 102.27 127.56 21,462 35,964 61960
BEEYPULP/NMUL, DEHY tuwanhe 110472 11,157 204000 3.018
SALT vhent e hRRRNARS 04257 04500 00083
LIMESTUNE, GKRNU «64,82 288,420 04110 0,214 0.,C30
CORN» ENSILEUs 30% DM 4+18 23,00 544680 274701 17.733
LiguUIb Sur 29, PR 1,0 P ARARAANY  enRRRAR 12,1334 15,0621 4,000
LN 2N TEE R ST ST TN Y ST SRS ST S S S B R ST T N R
[QTALS 1004000 1004000 324430
Part 2
URY AATTER 91,32 1
COST/TON AS FEY 60,00 $
COST/TUN ORY MATTER 116490 $
CGST/DAY 974287 CENTFS
Part 3

ese DRY AATTER COMPUSITION ene

NET ENERGY FUR MAINTENANCE A7542 KCALs/Lu
NET ENERGY FuR PHNDUCTINN 56947 KCAL+/Ld
VIGESTIBLE PROTEIN 8495 1

CRUDE fIBEN 11,59 L}
CALCLUM 04435 i
PHUSPHORUS 04341 X
CALCIUM/PHUSPHURUS RATIO 1.28
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The three parts under section 1V of the computer printout indicate the final solution 1o the
problem of feeding a 685 pound steer to achieve a 2.80 pound daily gain. Part 1 fists the feeds
and the amount of each used in the final solution (ration). The feasible cost range information
provided in the computer output is of value to the feeder. tf the cost of the feed qoes below the
low point of the range, more Hf the feed will be used and another feed ingredient may be removed
from the diet. At the high side of the range, the diet will be changed if the fead cost gors bayond
the indicated point. The particular feed ingredient might be priced out of the diet or cause other
ingredients to enter the diet. As long as the cost range of a feed remains between the “"low’” and
“high’* ranges, the ration need not he changed.

The percent of each ingredient to be used in mixing is yiven, on an “'as fed'’ basis as weil as the
percent on a ““dry’’ basis. The right hand column gives in pounds the amount of each ingredient
to he fed daily to each animal,

Part 2 gives the dry matter content of the ration, its cost ner ton on “as fed” and “dry” buasis.
the cost per head per day and the cost per pound of gain,

Part 3 gives the dry matter composition of the ration. These data may be compared to the reauire
ments (Section 1), if desired.

* In several cases, we have used "‘dry’’ matter basis instead of "“as fed’ since a feed will vary in its
moisture content., Comparisons can only he made on a dry matter basis or on a nutrient basis.
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lave to use the metee system are placed and barned with the aid of oxygen (Figure 5).
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e ted by cemote control Two thousand g Merabobeabie energy (INED Food otk e hng
tog e gre poured grovuod the bomb, aftes wbeh thy PR e D ROy s vnergy o the gace cor
Cateral i the bombognited The heat qoven ot et ligeation tmethane) mmus urinary eneea,
e the boprnedd netercal i g the seaterantd
e pr et ondoegtes tee clupnge o th tempeta
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taltyr ol b vk od sy v e e ety
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e usually moegnored oy kitoe adores

Netepergy (NET The difference beteeo ety

bolizable energy antd heat merement {enecgy oecdiend

A megacalore (Meal) o equivalent to 1,000 to metabolhize tood). 1t neludes the amount o eneogy
kilocalones  Cattle, horse and sheep requirements used tor maimtenance only (heartheat, breathmg, ot
are usually measured i megacalonies. or for mamtenance plus production
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Net energy for mamtenance (NE ). The part of example, a fetus, milk, egys, or wool (paye 11). The

et energy exponded to keep an animal in energy nett energy production fractions are designated as:
camlibiam, An animal in this state expernences no NEogq: NEgain: NEpregnancy: NEwool: NEmik:
aet g o loss of energy 1o the body tissues, 1t and NEwm!\'-
mctudes the oo gy needed for the beating of the
et o breatbng, fon the kedney . and for eating Mo and Fratt at the Unoed States Departnient ot
anvil ok g Aguculture Expermment Storon at Bebisville, Mary land,
havee been doma some energy balaree togds ol nnlk
g cows to overcome the protlemis of ipeano g o Hyy
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RUMINANT PROGRAM

Form 1 Description of amimals and diet.

Name of owner _;JL..{*‘LL\A__L'LL e i s Date _{. L /L_;_

Fill i blanks which apply 1o eazh group ot giuniats far ahich o diet s to be caleutated Fal o one set of forms,
2to 5, tor each diet. Forms may be sbtaned from your Exteraics Livestock Specrat st An example of how to

fill in the form for a dairy cow follows:

Kind of animal: beef cattle ______dairy cattle ___X__ sheep ___
Sex: oteer ___ wether.____ female _ X mixed _ bulls

Pregnant cows .
Lactating cows

Lactating cows, last two months of pregnancy condN L

Calves (growing} e

Replacement hesfers T

Backgrounding (growing calves)

Backgrounding {yeattings) e
Finishing calves U
Finishing yeatiings P

Finishing 2-vear olds e

Lambs not waeaned em e
Finishing lambs e

Lactating ewes e e

Oher e e e e e e _—
Avg. weight of anin'nals/;.’{i"__(i Ib. Avg age of animals . _f .. years _._._“('
Expected gain per day _ _ . . i, (Dairy heders or beet cattle or sneep)
Avg. weight of milk per day . DOl ib 22 G0 % butterfat
Calculate a complete diet (hay plus gram) . A .
Calculate a supplement only _.___ ___ ... _ . It supplement, check which forage 1s being fed?
Alfalfahay  _ ._ . Alfalfahay plus silage ... . Meadow hay . ...
Range forage .. Other ... ... B e s
How much forage s being fed per animal per day - . . ... b
Where are animals being fed” Farm _ . Range . ...  Feediot _ ..
Pens wet and muddy .2~ dry .
Season: Spring Fall Summer ... Wimer__).& .....

156

... months
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RUMIN“NT PROGRAM

Form 2 Foeds avalable and cost

Mame of owener S g ¥ 22 - ,'__ e R o Date __, '-__!'_ [ TR I st
List feeds avatlable by mserting noee per ton,

Chve b gquabity of feed by idicating f oo good, faa or poor. T you do not hist prices, corrent querage prices will

taer ved

Quality
I international teed
Fonfe | S ton Gouod Fan Poon peberenee agmiber
]
Altaiba, by, win cared, cut 1 F A [0 075
ALt hay, cut? ' boon 076
|
[HLE o i 1w o
Alballag ereilid : I 3o Ay
| |
UJ'!"_'Y_ Gt | ll. l i : 1T D0 S0
] '
[t it o Il i | E i I\ I
Beet ol I i f I : B [T I
lll.n.j‘]rl LR LR A AT 11 e o l |. : ! 1 '
Cooney, vovadvd 1 . : ! . 13
, | F | .
gy, gran ‘ | ' ¢ .
Cosrny, gra, hogh e bure 1|I ) I A f ek
! |
Cottonseed, imeal 31 prote st Ve e { . ; ' i A
Dycademm phigsplhiate | l i T
. ! i |
e Dl . ’ i : { i \ .
| | !
. = { v
[ } $)
Loatvie st ooglealasd ! H ' LA B
f ?
Nt e prhantn, by fovemloos oy ! T
Salt i " l ) (P S O Y
o ljlll.l'l'. grann rind E i 1 (1 aM
'_iu',r{n-.nt meal, A proitean ;_..__,_‘_ 5 . , 5 04 f]fl_d )
Soybean, meat, HOT protem i { 5 04 w12
§ & |
Ui, 26270 protem equivalent | A" e 1 . 5 0% 070
Other ineluding commuercal feeds {
¢ . N ) Ve |
o hddaa, e dasdd v 1 '
~ i
- P - e d . — L '
i — o do A -




RUMINANT PROGRAM

Form 3 Foud itake reatnie tions

Moame of owener ) . [V

List below any ot the feeds checked on Form T which you swant fed gt cent g leye!
I you Lt masamum only, no moe vall be gsed
Hoyou st munmimuom only, no tess vl bee ased

oyt war boar vaae ot beed pe ooy bt thie samee amionint o Lot i esomiag i g

Maximum amount

per clay

F ol Tan toddt
I .
' . I /
- . — .- - .- - - A = 4 - .. - 8 - -
o e v
— - . b . - EEE Y P llu-oull - .-
" . ’
ek - = =ese - P P — 5
" ('
-l . & e
' Fteloce amsaniaz ol il : ore

4 Note Convert to dry basis to enter into computer

Frron

it
]




RUMINANT PROGRAM

Form A
P o v fiti i ! i = % — o Date = r [ e, '._.L‘J_.A

Py ate g o phan to use any commarci protem or mimeral supplements, st the name and prce on Form 2

S the oo natoents on thes form Enter anly values known: leave others blank . Enclose a tag of the product,

Voposedaie
1 T
MNutient |Numh.-| ol supplement”
' T I !
| 1 ‘ - 3 | 1 5 | i
' 1 - l ? '
| - : i ' {
Tiry gt tm ' s | i | 1
ref Meal ib : 5
NE,,, Moal 1h . . )
il
NP‘,I“I] Ml I . . -
N"I.I- Baslotog) o ooy, Miat th o s bk ¥ - v .
Proten , i
Phioaphora _ N B! ,
Coalenmn l. " < !
|\1.|(|Irl"l|.ll| |
Sullu :
|
Vitamin A TR
Mo Pt o, of cappiemnents e, examples ate given Pasdons
| 4
- i - - » s
7 oL . LB . .
3
i
8] .
0 o o o
8
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Form 5 Chemecal analyses 0t teeds

Name of owner / ;
= TR (5 o T e (e

-

When chemt:cal analyses have been run on farm grown feeds or athers these @il be used in place of those in the computer bank

leave blank. Examnples are given below

Name of feed and stage of

maturnity, ¥ spphicable matte;

a..___-__T__. P ——
!_

|
I

,’3 - £ 1 ! . -

e wfe e badfe, o s WSELR L TEL

‘:Lu‘.'_."‘l-  IRPETRT

P e L
L SR A 4

|
]
{
4
B =S

N

! T

ME

.a
Wial

s

S IFSTTER T

Fs

Peoy

Ty

Phos

phorus

RUMINANT PROGRAM

Date ",L. Rl o 4
Sy et : e
It nutrients were not analyzad,
R | :
Mag- Caro LoV
nesium Siultur i tene [oamin A
- — - - e e T O e —
i ! mg b i 1U/b
|
i, . i _ T I
|
P, - . I
}
— -] . |

*|f possible describe the feed in detail. A detailed description of the teed helps 1o ohtain betier data tor the computer. Describe stage of
maturity for hay and silage (see back of page for descriptive rerms). Use two hines 1f necessary. However, 1f a detailed description 1s not

available, put in what is known about the feed.



Stage of maturity terms vsed n the International feed names

Preferred

[ELINRH

Germunated

Early voget e

| it et e

Torgn

AELEAS B W URRELY|

e oty ooty

vie gt

Regroveth Lan

vergetative

Defpntion

Stage m o wineh the embryo g seed resumes growth
abrer o dormant pernod.
Stage at which the plant s vegetative anid before the

Steme songate

Stage ot whaeh steme e beginmg to elangate o

st betore tloonang, fost bad o o o

ae bt antatens of Blovn g e an

110 S phands e o Bloam stime g e ad
L it
wootote e Y e 23 o the plang. are o Dl
Tt e, s e g giithies
Aty wh 283 e s ab fle bl
i LERI AT 3 (ATEN VT Vhotpir tes e
el Loyt
) . g tl e 1 e i . e
i ' t ' b ke ' .

R I I E I, ¥ " Aty D gt
bS ITTYRN Y [ 1 | PRI T FOTIS SV T 1Y DT SRR T £ LTRTY B ALY N
Pawe tiegorn t et e gt e thy  f e

prhanitsg
RIRTHE whn e prigent witese ] vite s il
Frave B st s vee il Vs Lakoare by

aphios oty 1o s pil gt

Sratpe o bl cegrovab o ene s wet o fonsenimg e

t oty vegetale cropr attecongth, cegronth an stuhibie

taprprhes poamandy toe Lald oo oo temper ale
Choates) ) oarly diy season egroth

Stage orowhet sty beten oo elongate 1o st before

loomung pontimg and boot e grasses, hirst bid 1o
fot Howers, regrowth e ste bble with stem elonga
tion Lapphies promardy 1o tall regrowth o temperate

chimales)

20

Comparable terms

Sivouted

Frosh now growth, betore heading

e

out, before inflorescence

smergencs mimatuee prehud
SLAQE. very ammgatune, young.

fore boom bud staqe. badidieyg

plant o, beaddimg 1o Liloem;
Heg o Jue s jeantag anid
Freadt g i preebilonetts jue
‘ te, o o agatn
Iy | T LATERTH TR
' 4 T I ) ]
1 e i W *
fad . b
e
1 ' pit
ilay k! '
\ V deliy ‘
gt
' . Vpoe
% ™
) ™ =
" "
fe ¥ 1 s
i L
TR T8 v b 1
b (e
TERRE s WY I v v
| Vorg b by
1 e
e 1ot 10 4 Ll
T L TS YL R YRS AT Y A ST LI
wee gt

VO e e ety (ronsth

Recovery groveth with

A
clongating, jomting and hoot

(1 asaes)
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