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Summary

The most cost-ctfective wuy to meet beef catdde
nutritional needs 15 penerally to snsure thet the Qoraps
provided tohe unimals spprosches or exceeds 1he
nulrient needs of the canlle heing fed. ' he challenge is
consiatently producing forages hal provide sufficient
pravein, enetgy, and mineral content. Management
factars, such as the forage crops manwity and the
species of the farage previded to the animal, has a
sipnifeant impact en the crude protein, dipestibice
courgy content, and mineral coneentration, 'Uis paper
duseribes sorne of the management facors tha indnence

the wnriive valne und minecs] comenn of Toruge,

Background
In most beef cattle coterprises, 60 purcent o more

of the total cost of production is tied vp in feed

cirsts, b Torags componesn! consists of the lanzes
propartien ol hal cost, The use of Torages tha
appreach or exceed the nnivient needs ol the catile
heing fed will minimize the (otal cos and Tnercase
proftabilicy The chalienge is consistently producing
froripges that provide sufficient proteln, cnergy, and
rninaral content. Lhis article discusses some of the
mandgement luctars that inHusnce forage quality and

mineral vonlenl.

Discussion

Management Factors That Affect Forage Quality
The most critical manupgement factors and thein
relative imporlance with regard to Borage qualily
are listed in Uable 1 Cenainly, there are muny
additinmal Taciors that allen lerage quality.

Tlowever, follewing (he recommendations for each

Tahle 1. The relatvs importance of the primary factors that alfect e nolritive qualty of forage and generat recom
mendations on best management practices that optimize guality.

Importance Factor Recommendations

I ligh Farage Meturity Zut the forage in the ate vegetative or earty reproductive stagas of growth, See the Ranest
srommendations in Table 2 tor detal ed infoimmation on indivical species.

Highy [oroge Soecios stz a high guelizy forags spooics that porsists and can b produced coonoinically inepyanr
enyiranment, Species resistarit to doought and tamperature extemes should be used.

Maarkzrate Forans Lhili-ation Sraed [rags & generally higher gualiy than censenied forage (.2, barn, by silaas, ofe.) Howese,
anirmal solectidy may reouce svomall orego otilization compancod to mcchanicalb: borsstodsyutons,

FdcIGrats ey [z vaneties Thaf Rae profen To proeddde @ goad Baancs ol Pah qualty anc Righ sieics. Sekct ™ ™
diseas and insect resistant varktios,

tzclerate Slorage Frotert hay Dales trom raintall and weathedng duning storags e, barn, tar, sfc. Propedty nack
ancl eechde aaen [om foraoe [hat is Daing ensed.

Foderate Sain Jamzge &yvaid cutting if sigrificant rairdall - 0,50 inches) is predicted during cudng, but take cars to aeod
alloigdng Torage 1 DRCCmE crierhy iEm e,

Moderate Heat Darmiage Ory forage t2 the appropriate maistore for making hay (Houng: 5%, Squars: 15%,) and storsn a
manngr that allows acequate ventilation. Maintain ineanity of aeagen parnicr in silage storags.

Tow [ertilization [ertilize bassd cn 20il est reccmimencitions and at reccmmended times to sustain CPAmirnal

concerrations in the farags and to maxmize vegeatative mass in the starding tarage.
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of these factors will help cartleinen to harvest high

qualiry forage rhat aprimizes yield,

Forage Maturity

Maturity is the most important factor affecting
tnrage quality. Young, leafy vegetative growth has
a hiplier level of digestible nutrients and protein,
which declines as the plants progress toward
maturiry. One example of this is provided in
Figure 1. Older forage has fewer leaves, more
stemns, and g higher fiker (NI3F] content, As
plants mature, more lgnin is deposited, Lignin
gives the plant strength and rigidity, Lignin also
is w natural chemical bareier thar |‘."-|$‘.1'LI'~" uze 10
protect themselves from attack by bacteria, fungi,
and insects. The mechanism that che plant uses

to provide this protection also means the forage
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Figura 1. The figestable dry mallor (DDM} and crude
protein (CF) of Coastal berrmuda grass as allectzd by plant
rhaturity in South Gecraia,

Sourze: Burton et al., 19675, Argon. J. Costal Plain

12 MATIOMNAL CATTI FMEN

is protected against digestion. Theretore, lignin
causes the forage o be much less digestible and less
{:El]‘mh]ﬁ af mesting (he snergy needs of the animal.
Even though more total DM yicld accumulates with
advancing forage marurityfrom vegetative to against
digesten. Thercfare, lignin causes the forage to be
much less digesrible wnd Tess cupable ol meering

the eoergy nesds of the animal. Even though more
total DM yicld accumulates with advancing forage
maturity from vegerarive tn reproductive stage

ol proswrh, there 35 w point where the amount of
digestihle dry marter harvested per acre (digestible
viehd) nn longer increases, Figure 2 highlights this
phenemencn in tall fescue, bur all forage crops
exhikit this same relationship,

Continued on page 14

I Diggast] Db I U vligatad Ohe
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Late Boot Early Flower Dough

Figure 2. A5 an jfustration of & typical situation, the
total yield of tall fescue increases with maturity, but the
amaunt of digestible dry matter (DM acre does not
generdlly increase beyond the late boot stage, Because
of increazing finer and lignin concentrations, morn
undigestible On s produced and lowers the quality,
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Contirwied from page 12

Because of the effects of advancing mamturity on
quality, it is critical to harvest the crop whenever the
forage reaches the recommended stage for harvest.
Table 2 lists the maturity stages that should he

targeted for some of the major forage crops. Delaying

a harvest beyond the recommended marunty siage

Table 2. Harvest recommendations lor sorme of Wha major hay crops.
Harvest Recommendations

Hay Crop First Harvest

Suh'sequént- Ghtt'i-hé

will result in forage that is less dipestible and
much less capable of being consumed at ¢ high
rate of intake. Havvesting slightly carlicr than the
recommended marurity is an eprion aad may he

advisable to avord weather related risk.

Special Considerations

Mfalfz” Late oud slage rartly bloomr (usualy In the spring afler estallishment, allow the
allor cuory 2B-37 days). first cutting to reach mid Hoarm.
Anrivgl Pyisirass Boot stzqge Witan mrowlh reschos Harvest if forage growth coasss bacauss of hot
10-12 in. (i applicable) or dry wieather,
Bammudagrass 12 - 16 nches 3.5 - & wesel intervals If the variety rarely gets talier than 14 - 15
inches, take the first harvest al 12 inches.
Cthardyrass Ecotl - early head 4 - Gweck intoraals Harvest if forage growlh ceases bocausc of bot
or dry weathar, i
Fed or Lading carly Bloom Carly Bloom When grown with a grass, out at the correct
Clower the cormect siage for the grass.
Small Grains Boot-early head N/ o If the boot-early head stage is missed, take the
) firsl harvest at the dough stage
Tall Foscus Bool-early head A G wnok inloraals Hardest IT forage growth ceases because of hol
or dry weather,
Winter Annusl Early Bloorm B, when grown with a grass, cut at the comest
| egume stage for the grass.

* [hess recommendations ald the lengesty ¢f the 2ltalta stand in the South and may not be aperopriats for other arcas in b
LIS, espedialty when extremely high quality s degirad.
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Managerent Factors That Affect Mineral Confent Forage species also vary in mineral content

Tilke s impa-;:t un orotein and digcstiblrz (Table 3). L::gumr:s gcntraﬂ}-‘ huwe highcr

. a1 s { by ]
energy conlent, plant muturity is a crucal concentrations of Ca, Mg, K, Cu, Zin, and

factor alfecting mineral content in forages. Co than grasses, while grasses are generally
Actively growing plant tissue generally has higher in Mn. However, mineral content 1n the
higher concentrations of B, Mg, and K. various forage specics may also be substantially
Mature forage generally has lower Co, Cu, alfected by the soil in which they are prowing,
Fe, Mo, and Zn. In contrast, the Ca levels are Soil fertility has a major impact on mineral
usually nor atfected by maturity. Continuad on page 18

Table 3. Onserved mingral cortent in various types of [orage grown in Texas (Greene, Personal Communication) re alive to the
requirernent in the dist of se ected ¢ asses of besf cattie INASEM, 2018, MNutrient Raguirements of Beet Cattla, ith Pavised Ed)).

Ca P Mg K S Cu Mo Zn Se Mn
__________________ M ——emwmimmee oo o i i 2 T ppm e s L

Forage Type

Legurme 1.53 025 025 1.47 024 12.4 1.85 23.0 0.285 Lra

Warm soa%on grasses 0471 0o 033 171 019 65 .68 273G Doas 00

Conl season perannial 0.0 092 0.27 2.20 .22 a0 (28 17.48 0083 1220

Uil s2ss0n annual 0.52 026 0,20 3.34 18 7.2 1.17 220 2.102 a6

Mative gragses .48 Q.10 012 oM 014 a7 1.80 225 0247 51.8
Cattle requiremeant

Srowing callle o.4-08 02205 00 06 018 11 n.ol* a0 01 20

Citwy, Gostation dA8-027 o702z 042 0.8 0ls 10 n.d. 30 0.1 40

Cow, early lectation 0.28-058 022009 020 07 015 10 n.il, a0 0.1 40

T e guidarces is avaisble o mobbdenum rutriticn n the NASEM nutrient requiremsants.

W BeefLIsA org P TIOMAL CATTLEMEN 15



Contiriad lrom page 15 Further, fertilization that stimulates plant

nutrition. The status of the soil with regard 1o growth can increase the concentration of the

the mineral in question would certainly have an mineralis) being added, but it may lower

impact on the forage’s mineral concentration. other minerals' concentration. Fertilizution

Soil type and the parent material of the soil in excess of the plant’s need may result in high
can influence the nutrient concentration that or toxic concentrations developing in the forage,
is ohserved. Further, soil pH that is too high Because of the variability induced by different
or too low can influence mineral conrent, soil fertility und forage management tactics, it
particulacly the micronutrients, Higher pll 15 important that the forage mineral content be
tends to increase Se and F\-"I.f.‘;', Iyt may H.I.‘ELIH.”.}-’ rgguim’l}r monitored with a fm--,1g.; Leyl,

reduce Cu, Co, Mn, Fe, and Zn concentrations. Continued on page 20
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Cantinied fram page T concenrration: are very low. Conseguent by,

Sodinm is nne of the most important reineals ample supplemnental Na, usually in the torm
for animal production. Forages are generally of WaCl, should be consistently provided to
highly wariable in Na content, bur their Cuttle, w
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