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Introduction

Breeding failureisthemost important adverse consegquence
to the cow herd during drought. This is due to reduced forage
quality and availability, resultingin nutritional stress. Asforage
quality decreases, lignin and other more slowly digestible com-
ponents of forage increase. This lower quality forage remains
longer in the rumen before exiting, reducing forage intake.
Thus, the cow may be unable to eat enough forage to maintain
body weight (Figure 1).

Figure 1. Forage Intake of a Lactating Range Cow
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During early tomid-lactation, abeef cow will consumefrom
2.510 3.0% of her body weight inforage daily. During drought,
stocking ratesmay beadjustedtoincreaseforagefor eachanimal
unit, but forage quality may drop thereby preventing adequate
digestiblenutrient intake. Asforagedigestibility drops, passage
rate of undigested dry matter decreases and forage intake de-
clines. InMontana, whenforagedigestibility was61%, lactating
cattle consumed 2.2 to 2.8% of body weight in forage. During
a drought year, forage digestibility dropped to 43% and the
same lactating cattle consumed 1.2 to 1.3% of body weight in
forage(Havstad and Doornbos, 1987). Forageintakeat thislevel
isinadeguate to furnish the necessary nutrientsfor milk produc-
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General Recommendations
1. Evaluate range to determine forage supply.
2. Analyzeforagetodetermine nutrient deficiencies.

3. Start supplementation regime at least 60 days
before calving to prevent accelerated weight loss
following calving.

4. |Ifforage supplyisadequate (lessthan 50% utiliza-
tion of forage), supplement natural protein (22%
crude protein or greater) to meet forage deficien-
cies(generally 1to 2 Ibs. of supplement per day for
nonlactating cattle). Protein supplements can be
given as infrequently as once a week.

5. Ifforage supply is limited, use a protein/energy or
energy supplement. Energy supplements need to
be fed daily.

6. Use urea supplements with extreme caution.

7. Usewaterto help distribute livestock to underutilized
areas of the grazing allotment.

8. Cull cows to match animal units to forage avail-
able. Cull in this order: open cows, old cows (9
yearsorolder), 2-year-old producing cows, 3-year-
old producing cows, replacement heifers.

9. Monitor use of toxic plants by cattle and move
cattle if necessary to avoid over consumption of
toxic plants.

tionand maintenance of cow body condition. To survivedrought
and maintain acceptabl e rebreeding percentages and economic
viability, the cow herd should be managed for acceptabl e body
condition. Forage should al so be monitored for total production
and quality to determine if the cow’s nutritional requirements
arebeingmet. It may beacost effectivepracticetoanalyzeforage
or fecal samplesfor total digestible nutrients (TDN) and crude
protein during dormancy or drought and match supplementa
tion strategiestothenutritional deficitsintheforage. Y our local
Cooperative Extension office can provide addresses of labora-
tories which offer this service.
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Protein Supplementation

Figure 2 illustrates crude protein content of sand dropseed
(sporoboluscryptandrus(Torr.) Gray; warm season grass) at two
different rangesitesin Arizonaduring the 1996 drought. At one
site, precipitation was 90% of normal and protein content
increased to 14.92% by September following 2.32 inches of
moisture from July through September. At the lower elevation
site with 50% of normal moisture, crude protein of the forage
never got above 4.4%. At the same low elevation sandy upland
range site, even winterfat had only crude protein above 6% for
one month (April 96; 7.23% crude protein). Conversely, the
crudeprotein of winterfat at thesitewith 90% moisturenever fell
below 6% and was above 11% during April and May. Protein
required for 21000 Ib. nonlactating cow isaround 1.6 Ibs./ day
or 7% crude protein in the diet. When the cow is lactating, 2.0
Ibs. or 9.6% dietary crude proteinisrequired. Drought accentu-
ates the need for protein supplementation.

Figure 2. Crude Protein in Arizona During Drought
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Protein supplementation during drought can yield divi-
dends. In a study at Fort Stanton, NM over several years of
drought, weaning weights and conception rates for cattle of
different ageswerecompared (Tablel). Thesupplemented cows
inthisstudy werefed 1 1b. of cottonseed meal per day from just
prior to calving until grasswasgreen. Theeffects of the drought
were most severe for younger cows, but supplementation in-
creased weaning weights and conception rates in cows of all
ages. Other cattle at risk during drought are heavier milking
cattleandlarger framed cattle. Itiswell to remember that during
drought we are not only supplementing to meet deficitsin this
years forage, we are also supplementing next year’'s calf crop.

When forage contains|essthan 6% protein, protein supple-
mentation can be effective in enhancing forage intake (Caton
et al., 1988). When additional protein is made available, this
increases the number and activity of microorganisms in the
rumen which are ultimately responsible for fiber digestion. As
the microbial population of fiber digesting bacteria increases,
passage rate of forage increases, ultimately allowing for greater
intake of low quality forage. In some cases, greater digestibility
of forage has al so been observed. Figures 3 and 4 illustrate how

Table 1. Production from Cows During Drought

No Supplement | 1 b-/day cottonseed
meal

Cow Age | Weaning | SO"SEPE | \yeaning | SONCERt
(Yrs.) Wit. (Ibs.) ion Rate W (Ibs.) ion Rate

: . (lbs. o . E

3 306 45 372 9

“ 341 62 376 88

5 366 63 410 92

6 356 73 396 85

From: (Foster, 1996)

both forage intake and forage digestibility were increased by
protein supplementation for cattle eating poor quality (2 %
crude protein) prairie hay.

Steers fed the greatest amount of the 33% protein supple-
ment increased forage intake 49% and had 39% greater digest-
ibility of foragethan control steers. Theamount of TDN required
to maintain body weight for nonlactating cattle is around 52%,
so steers supplemented the highest level of protein should not
have experienced weight loss (although these data were not
reported).

Whenalower protein supplement (18%) wasfed onanequal
proteinbasis(1.7, 3.5, and 5.31bs. of supplement per day), forage
intake was 1.34, 1.48, and 1.33% of body weight for each
increasing supplementation level. Total ration digestibility was
41, 43, and 50%, respectively. Cattle in this study appeared to
be limited in protein intake with the low quality forage, and
substitution of forage by supplement did not appear to occur

Figure 3. Forage Intake on Dormant Tallgrass Prairie Hay
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Figure 4. Forage Digestibility on Dormant Tallgrass Prairie Hay
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with the higher protein supplement. In this same study, some
substitution of forage by supplement resulted when alfalfa hay
wasfed at the sameratesasfor the medium protein supplement.
However, no substitution occurred when alfalfapelletswerefed,
presumably because of a positive effect on rate of passage.

An advantage with protein supplementation is that cattle
can be supplemented as infrequently as once a week without
detrimental effect (Huston et al., 1997). Thisis not the case for
energy supplements (e.g., corn, milo) which need to be supple-
mented daily.

Energy Supplementation

Itisgenerally acknowledged that forage intake and digest-
ibility of theforagewill decreasewith energy (grain) supplemen-
tation. However, sometimesthe value of the grain to the animal
offersagreater advantage than the di sadvantage of lowering the
foragevalue. Also, grain can beadvantageous for stretching the
forage supply. If forage quantity is insufficient, it is probably
more economical to supplement with a combination protein/
energy ration (20 to 25% protein; 40 to 50% grain) than a high
proteinration. Cattlewill beunabletocapitalizeonthebenefits
of ahigh protein supplement when theforagesupply isinsuf-
ficient. Asageneral rule, if utilization of availableforageisless
than 50%, use a high protein ration, but if forage utilization is
equal to or greater than 50%, use a protein/energy or energy
supplement.

Figure5 showstheenergy content (TDN) of the samegrass
fromthesamesitesasshowninFigure2. Theenergy requiredfor
maintenance of lactating cattle is supplied by forage at around
56% TDN and for nonlactating around 52% TDN. At no time
during 1996 was TDN above49%for thelow elevationrangesite
with 50% of normal precipitation. Assuming forage avail ability
was adequate, protein supplementation at the low elevation
range site could possibly have increased both forage digestibil -
ity and intake to more optimal levels.

Figure 5. Energy Content in Arizona During Drought
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Other Supplements

In stressful situations in which cattle are losing weight,
some benefits have been demonstrated by feeding supplements
with approximately 40 to 60% of the protein being ruminally
undegradable or bypass protein. Feedstuffs high in bypass
proteininclude feather meal, blood meal, corn gluten meal, and
fish meal. Due to palatability problems, rendered animal prod-
uctsareusually limited to 25 to 30% of thetotal supplement and
arecombinedwithgrainproductstoincreasepal atability. Petersen
et a. (1996) reported that weight loss has been reduced and
conception rates increased in several experiments by feeding
bypass protein. However, they reported that bypass protein
supplementation only seems to be effective when animals are
losing weight. The additional cost per ton for adding bypass
protein is around $50 to $80.

Another form of supplementation during drought to in-
crease harvestableforageisthe hauling of water to seldom used
areas of pastures. Granted, thisis labor intensive and requires
acreage which is easily accessible. However, in large pastures
with few water developments, this can help in grazing distribu-
tion. In areas which are not excessively rugged, it is estimated
that cattle will use 80% of the allowed harvestable forage up to
1 milefrom awater source, but only 40% at 1.5 miles, and 20%
at 2 miles from the water source. If there are areas in pastures
exceeding 1 mile from water, then in effect you have a“forage
bank” which can be utilized.

Inorder to avoid harming therange resourcefor subsequent
years, maximum utilization of forage should not exceed 60%
(Lacey, 1995). Exceptionsare crested wheatgrass (L acey, 1995)
and annuals. Annual s should be grazed early and heavily during
a drought year while they are till green and have greater
nutritive values. Pastures should be rotated frequently and
includelonger rest periodsdueto reduced growth during drought.
In some instances, it may be advantageous to open up pastures
into larger pasturesto allow for more selectivity by cattle. This
will also help prevent cattle from “bogging down” in earthen
water tanks with dropping water levels.



Urea Supplements

Whenforage quality islow and the TDN or energy value of
forage is low (less than 45%), it may be risky to feed protein
supplements with urea. However, research in thisareaisrather
limited (Dr. Bob Cochran, Kansas State University, personal
communication). In some cases, urea toxicity may be more
related to reduced forage availability than to forage quality. A
rule which is widely quoted is that urea should constitute no
morethan 1/3 of the crude protein of acow’ sdiet. If thisamount
of ureain the diet is exceeded, there may be increased risk of
urea toxicity and death. Symptoms of urea toxicity have been
observed in cattle unaccustomed to ureain doses approximating
.4 Ibs of urea (equivalent to approximately 1.15 Ibs. of crude
protein supplied by urea) for a 1000 Ib. cow (Radostits et al.,
1994). If the protein supplement being fed contains 32% crude
protein with 26.5% crude protein being derived from urea, the
cow eating this supplement may beat risk if she consumed 4.34
Ibs. of the urea based supplement (4.34 Ibs. supplement x .265
crude protein for urea= 1.15 Ibs. equivalent protein from urea
or .401bs. urea). The crude protein:urearatio can be determined
by the feed tag, forage analysis, estimated forage intake from
Table 2, disappearance of urea supplement, and the following
formula

(Ibs. protein from forage +
Ibs. natural protein in supplement + Ibs. protein from urea)

Ibs. protein from urea

For example, forage analysis reveals that the forage is
estimated to contain 5% crude protein and 45% TDN. Forage
intakefrom Table 2 isestimated to be 1.7% of body weight or17
Ibs. for a 1000 Ib. cow. Crude protein intake from forage is 17
x .05 or .85 Ibs. The feed tag on the supplement contains 32%
crude protein and 83% of this or 26.5% crude protein is from
urea. The cattle are eating 4 | bs. of supplement aday, or .22 Ibs.
natural protein from supplement (4 x .055) and 1.06 Ibs. protein
fromurea(4x .265). Thecrudeprotein;urearatiointhisinstance
would be greater than the desired 3:1 ratio.

(.85 +.22 +1.06) = 200
1.06 1.00

If itisdesiredto continuefeeding aureabased supplementinthis
case, then the amount of urea in the supplement needs to be
reduced. If cattle were fed a urea based supplement with 20%
crude protein of which 70% of the ration or 14% crude protein
wasfrom urea, then cattle could probably consume 4 Ibs. of this
supplement. If foragequality dropsto 4% crude proteinand 40%
TDN, then cattle can only consume safely 2 Ibs. of the 20%
protein supplement.

[(12 Ibs. forage x .04) +
(2 Ibs. x .06 natural protein) +

(21bs. x .14 urea) = 3.14
(21bs.x .14 urea) 1.00

Table 2. Forage Intake of Lactating Cattle at
Different Forage Digestibilities

Amount
Required to Eat | Amount Can Eat
Forage to Meet at the Forage
Digestibility or Maintenance Digestibility
TDN (%0) Requirements Listed (% of
(% of Body Body Weight)*
Weight)
43 3.2 1.2t0 1.3
45 3.1 1.7 to 2.0
50 2.8 19to 2.1
55 2.6 1.7t0 2.1
58 24 19to 25
60 2.3 20to 2.5
62 2.3 2.3t02.8
64 2.2 2.6 t0 3.2
Greater than 64 2.6to 3.2

“Research from various sources including Kronberg et al.,
1986; Wagner et a., 1986; Havstad and Doornbos, 1987;
Sprinkle, 1992,

Thecutoff valuefor aureabased supplement with forage of
5% protein and 45% TDN (15% increasein forage consumption
factored in for protein supplementation) is 2 Ibs. of a 32%
protein supplement with crude protein from urea = 26.5% and
4.5 |bs. for a 20% protein supplement with crude protein from
urea = 14%.

One may be tempted to control the intake of liquid urea
based supplements by locking the wheels on the feeder. How-
ever, research suggeststhat after 3 daysof ureadeletionfromthe
diet, adaptation to urea based supplements is lost (Davis and
Roberts, 1959). It is a much better practice to either eliminate
completely the feeding of urea during drought or else signifi-
cantly reduce the amount of urea in the supplement.

Signs of urea toxicity include rapid, labored breathing,
muscle tremors, severe abdominal pain, frothing at the mouth
and nose, irritability to sound and movement to the point of
being aggressive, slight incoordination followed by severe
incoordination and the inability to stand, weakness, bloat, and
violent struggling and bellowing (Essig et. al, 1988; Radostits
et al., 1994). Treatment, whichisoftentoolate, isoral adminis-
tration of 4 liters of a 5% vinegar solution for a 1000 Ib. cow
(Davis and Raoberts, 1959).



Toxic Plants and Additional Cautions

An additional caution for supplementation during drought
is to avoid feeding supplements containing ionophores (trade
names of Rumensin® or Bovatec ®). Doing so can increase the
probability of nitrate poisoning (Radostitset al., 1994). Nitrates
can accumulate in forage during drought, and especially in the
“green-up” following drought. Plants which are particularly
susceptible to nitrate accumulation include kochia,
lambsquarters, oat hay, Russian thistle (tumbleweed), sorghum,
and filaree. Symptoms of nitrate poisoning are similar to other
kinds of poisoning and include rapid pulserate, |abored breath-
ing, and possibly muscle tremors and convulsions. Symptoms
which are somewhat unique to nitrate poisoning include dark-
ened membranes in the mouth, nose, and eyes and dark red to
brown blood instead of bright red blood (Essig et. al, 1988).
Treatment isaccomplished with intravenousinjection of 100 ml
of a 4% solution of methylene blue / 1000 Ibs. body weight
(Essiget. al, 1988). Accordingto Radostitset al. (1994), supple-
mental feeding of sodium tungstate (wolfram) under veterinary
advisement can reduce the effects of nitrate poisoning in cattle
grazing pastures with high levels of nitrate (greater than 1%
nitrate nitrogen; Essig et al. 1988,).

During drought, one also needsto bealert to possibilities of
toxic plant poisoning. Oftentimes, the greenest plants may be
toxic (e.g., bracken fern, whorled milkweed). Forage produc-
tion should be monitored closely and cattle should not be
subjected to excessive stocking rates on the depressed forage
base. Be aware of poisonous plantswhich exist in your pastures
and carefully monitor the use of these plants by livestock.

Conclusion

It is important to plan ahead when supplementing cattle
during drought. The most effective timeto supplement cattleis
before calving. It is almost impossible to put weight back on a
cow during the first 45 to 60 days after calving. Nutrient
regquirements at this time are about 50% greater than in the last
trimester of pregnancy. Producers should analyze forage for
deficits in protein and TDN and supplement accordingly to
maintain cow weight before calving (Sprinkle, 1996). Repro-
duction will drop sharply if cattle are thinner than a body
condition score of 4 at breeding.

It is acknowledged that drastic effects can occur in a
relatively short period of time during drought. In some cases,
cattle may bein adequate body condition shortly before calving
and lose weight rapidly as forage supplies and forage quality
decline. Cattle should not be allowed to get below a body
condition score of 3in order to aviod increased susceptibility to
diseases. Also, conceptionratesin cattlewill possibly dropto 40
to 50% at body condition score 3 and to practically zero at body
condition score 2. If at all possible, a cow should not be
allowed to become protein deficient during drought. For
every 1 Ib. of protein deficiency, the loss of 6.7 Ibs. of body
weight would be required to supply thislevel of protein. Con-
versely, if the diet was deficient in energy (TDN), this would
only require 1 Ib. of body weight loss for each | Ib. of TDN. If

acow wasdeficientin TDN by 1.5 1bs. per day and initial body
condition score was 4, the cow could lose 1.5 |bs. aday for 53
days and drop to afina body condition score of 3.

In the worse case scenario, some cattle should be sold to
stretchforagesupplieswhileal sofeeding supplement toremain-
ing cowsto maintain desirable body condition during breeding.
Heavier milking and larger cattle would be good candidates for
culling, because their maintenance requirements will be much
larger. Since2-year-old cowswill requiremoresupplementation
and be more difficult to rebreed, you may want to consider
selling thesecowsaswell. Aboveall el se, use pregnancy testing
asatool to reduce herd size and preserve areasonable calf crop
the following year. Income from sale of cattle during drought
may beeligibleforincomedeferment for 1year if inan areathat
hasbeen declared adrought disaster area. If extreme destocking
is expected, early weaning of calves should be considered.
Nonlactating cattlewill eat only 70% asmuch aslactating cattle,
so this will spare the forage base somewhat during drought.

Inconclusion, drought usually requiressometypeof supple-
mentation to avoid extreme weight loss in cattle. If cattle are
allowed to become too thin, conception rates may decrease
markedly. By obtaining forage or fecal samples and analyzing
for protein and TDN, supplements can be matched to drought
conditions.
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