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When should rangelands be restocked and at what rate 
should restocking take place?



TIMELINESS OF RESTOCKING SOUTHWESTERN  
RANGELANDS AFTER A MAJOR DROUGHT

Numerous long-term, severe droughts have plagued the southern Great 
Plains since 1911, and droughts always challenge managerial ability. For 
regions like the southern Great Plains and the southwestern United States, 
drought is a natural part of the environment. While almost everyone knows 
that Texas has been in a lengthy drought, very few know how lengthy. Some 
have said that the southern High Plains has been in a three-year drought 
when, in reality, the drought began in the Rolling Plains of Texas about 1996 
and in South Texas about 1992. Although 2011 was the driest year on record 
since 1911—a span of 100 years—some regions of the state received above 
average rainfall in 2014 and most of Texas had above average rainfall the 
first six months of 2015. When this El Niño ends, however, Texas could return 
to the drought that has dominated the state from 1996 to 2013. Despite 
short-term relief, long-term drought may be the more likely scenario. How 
do we deal with an extended drought or mitigate its effects? When should 
rangelands be restocked and at what rate should restocking take place?

Rangeland management is usually not a problem for short-term droughts 
of two to three years, but long-term droughts are usually severe, cause the 
most managerial problems, and have the potential to do the most damage to 
rangelands and the economy. Landowners cannot control climate events or the 
length and severity of these events, but how they cope with long-term droughts 
can control their vulnerability to these events. Coping involves numerous 
factors, but three of the most important include: 

• How much “stockpiled” forage is available when the drought begins? 

• How quickly do rangeland managers respond to reduction in forage 
resources after the drought begins?

• What decisions are made as soon as managers realize the drought is 
“here to stay” for an extended period?

Stockpiled Forage Mitigates Drought Effects

Knowing how long a drought will last is impossible, but ranchers and 
landowners who have “stockpiled” their forages will be in the best shape to 
mitigate the effects of a long-term drought. One characteristic of nearly every 
long-term drought is that some relatively “wet” years will be interspersed 
among very dry years. Therefore, assuming that livestock has been destocked 
or relocated during the early years of the drought, two questions come to 
mind when rain brings relief: “How soon and at what rate may I restock my 
rangeland?”  The best advice is to proceed slowly and with caution. Just 
because many areas received needed rainfall in 2014 and 2015 does 
not necessarily mean it is time to restock rangelands.

Key factors in determining the appropriate time to restock after a drought 
involve evaluating how much “reserve” or stockpiled forage existed on the 
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rangeland at the beginning of the drought and how much exists 
at the present time. The amount of forage left each fall will 
determine the amount of forage production that the rangeland 
will have the next spring. Ranch managers and landowners 
must evaluate their rangelands during the fall after frost or 
during dormancy. The amount of forage they have going into 
the winter is all they will have in the spring coming out of 
winter unless they have a large complement of cool-season 
grasses. Production in the spring and summer depends on the 
amount of carbohydrates that are stored in the stem bases and 
in the basal crown of the grass plants and the number of tillers 
that can be generated from the base of the plants during spring 
“green-up.” Leaving a substantial amount of stockpiled forage 
throughout the winter will allow rangelands to recover more 
quickly than land that has very little, if any, stockpiled forage. 

Improper Grazing Compounds the Problem 

The impact of improper grazing can be very injurious to the 
root system of the grasses as well as to the shoots (Figure 1). 
Grasses that have been improperly grazed have a very shallow 
root system. These grasses have a difficult time being productive 

in good years and can easily succumb to severe droughts. All 
vegetation changes in relationship to weather patterns, but 
overgrazing will exacerbate the problem.

The kind of grasses and the kind of soils also play a major role 
in the rate of recovery after a severe drought. As a general 
rule, tall grasses such as Indiangrass, little bluestem, and big 
bluestem respond more quickly to rainfall than short grasses 
such as buffalograss, blue grama, sideoats grama, curly 
mesquite, and tobosagrass. These grasses are characteristic 
of the soils on which they grow. Generally, buffalograss, 
tobosagrass, and curly mesquite grow on heavy soils such as 
clay loams. Blue grama usually grows on lighter textured soils 
such as loams, and sideoats grama often grows on shallow 
soils and loams. In the southern High Plains and Rolling Plains, 
the tall grass species usually grow on sandy or lighter textured 
soils. Tall grasses might be severely damaged by extended 
droughts because of the droughty nature of sandy soils; but, 
if they survive the drought, they will be the first grasses to 
respond when the rains come. Short grasses growing on 
heavy soils will be very slow to respond to rainfall. It might 
even take years for the short grasses to become as productive 
as they were before the drought occurred. Vegetation on 

▲ Figure 1: Root growth stoppage as a result 
of defoliation (H. Leithead, SCS, 1968)
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various range sites (now called ecological sites) can respond 
differently to precipitation.

Grazing management is always important relative to the 
productivity of rangelands, but it becomes imperative during 
and following an extended drought, even sometimes dictating 
that livestock must be relocated and rangelands destocked. 
Plants need to be deferred in order to produce additional 
tillers and store carbohydrates. Resource managers, ranchers 
and landowners must place as much emphasis on the health 
and performance of rangeland grasses as they place on 
livestock. Plants that are grazed continuously, especially 
during a drought, never have the opportunity to rejuvenate 
themselves (Figure 1). 

Grass growth can be divided into four phases: (1) spring 
green-up and vegetative production, (2) reproduction, (3) post-
reproduction and again vegetative, and (4) dormancy. These 
phases occur in both warm- and cool-season grasses. For 
warm-season grasses, green-up occurs in the spring after the 
plants break dormancy and lasts until mid-summer when the 
plants become reproductive. During the spring green-up phase, 
the grasses produce an abundance of “basal” leaves that can 
be grazed somewhat heavily, depending upon rainfall, until they 
become reproductive. When the grasses become reproductive, 
the “basal” leaves die and the plants produce flowering stems 
with a few leaves on the stem but almost none at the base 
of the plant. When reproduction is complete, late summer 
and early fall, the grasses again become vegetative and 
produce a new set of “basal” leaves. The amount of production 
depends upon late summer rainfall. These new “basal” leaves 
generate new tillers and store carbohydrates for the next 
year’s growth. Roots in grasses are very poor storage organs 
for carbohydrates. Most carbohydrates are stored in the stem 

bases, stolons, rhizomes, and basal crowns. The warm-season 
grasses generally become dormant about frost and remain 
dormant until springtime. 

Rainfall is always a key element in grass growth. Not only 
is the amount of rainfall important, but also the timing of 
that rainfall. A common misconception is that late summer 
and fall rainfall is “too late” to do any good. This is true for 
the current year’s production, but it is the late summer and 
fall rainfall (usually from tropical storms and hurricanes) 
that produce new tillers and provide an opportunity for the 
grasses to store carbohydrates for next year’s growth. Spring 
and summer rainfall boosts the grass production that was 
initiated the previous fall.

Because of the impact of late summer and fall rain on future 
growth, deferring some pastures is very important, especially 
during and after a drought. Deferring these pastures during the 
late summer (mid-August) to frost (the first of November, post-
reproductive phase) or dormancy (in areas where frost might not 
occur) allows the warm-season grasses to be rejuvenated. If a 
ranch has a pasture design that will allow deferment, different 
pastures can be deferred during the post-reproductive to 
dormancy phase (late summer to mid-fall) in different years. 

When rangelands have been improperly or heavily grazed during 
a severe drought, grasses must have a chance to recover before 
restocking the rangelands. Depending on the severity of grazing, 
range managers should allow a few years for recovery. As a 
general “rule of thumb,” rangeland recovery takes two years 
for every year of drought. If some stockpiled forage is available, 
light stocking could be permitted during the winter or dormant 
phase of grass growth. 

When this El Niño ends, Texas could 
return to the drought that has 
dominated the state from 1996 to 2013. 
Despite short-term relief, long-term 
drought may be the more likely scenario. 
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Cow Size (Lb.) AUE* Forage Required  
(Lbs./Day**)

Forage Required  
(Lbs./Year)**

% of  
1000-lb. Cow

Forage Required 
(Lbs./Year***)

1000 1.00 30 10,950 43,800
1200 1.2 36 13,140 20 52,560
1400 1.4 42 15,330 40 61,320

* AU = An animal unit is defined as a mature (1,000-pound) cow with a calf by her side up to 6 months old, based on an average consumption rate of 30 
pounds of forage dry matter per day. AUE = Animal Unit Equivalent.

** A cow requires 2 to 3 percent daily of the body weight (3 percent is more conservative). 

*** 25 percent Harvest Efficiency: Proportion of total forage production ingested by the grazing animal. This is the most important part of the take-half-
leave-half rule for grazing. The “take half” portion (50 percent) allocated for use represents utilization (U). The “ingested” portion (25 percent) represents 
harvest efficiency (HE) or that portion actually ingested by the grazing animal (USDA Natural Resources Conservation Service, 1997. National Range and 
Pasture Handbook). It includes the portion of the plant consumed by cattle and all of the plant material that is stockpiled and lost to other herbivores 
(including rabbits) and to other factors in the environment (e.g., trampling, insect damage).   

Table 1. Calculating Animal Size and Forage Requirements 

Animal Size Affects Restocking

Another critical factor in restocking rangelands after a drought 
is the decision of whether to restock with stockers or cow-calf 
animals. Regardless of which option range managers choose, 
animal size is very important. The long-term standard Animal 
Unit (AU) in range management is a 1,000 lb. cow with a calf by 
her side up to 6 months old (L.A. Stoddart and A.D. Smith. Range 
Management, 1955; Society for Range Management, Glossary, 
1974; USDA-NRCS National Range and Pasture Handbook, 1997). 
As a general rule, a 1,000-lb. cow requires 2 to 3 percent of her 
body in dry forage every day (Table 1). Admittedly, the nutritional 
requirements for a cow vary according to gestation, lactation, 
and maintenance, but it is safe to assume in calculating carrying 
capacity that the cow requires the amount of forage (dry weight) 
every day equivalent to 2 to 3 percent of her body weight. It is 
much more conservative to calculate the forage requirement based 
on 3 percent of her body weight rather than 2 percent. Very few 
1,000-lb. cows exist on rangelands today. If range managers 
do not adjust the stocking rate to match the amount of forage 
produced (carrying capacity of the rangeland), they will damage 
the rangelands. The damage may even be severe. If, for example, 
rangelands were stocked properly with one hundred 1,000-lb. cows 
(100 AU) 20 to 30 years ago—or even 10 to 15 years ago—the 
rangeland probably will not carry one hundred 1,200- to 1,400-lb. 
cows today. Instead, that same rangeland today would support 60 
to 80 cows rather than 100. If the vegetation on that land has been 
severely damaged by the current drought (or any other drought), 
the carrying capacity of the rangeland will be considerably less than 
60 to 80 animals. 
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Restocking Decision Requires  
Economic Evaluation

By calculating animal size, forage requirement, and 
forage availability, rangeland managers can determine the 
requirements necessary to re-establish a herd after a drought. 
But will it be profitable to restock the herd? Net present value 
(NPV) analysis is a method for determining whether a decision 
to purchase replacement females is feasible. Stan Bevers at the 
Texas A&M Agrilife and Extension Center in Vernon, Texas, has 
developed a replacement female cost calculator to determine 
net present value.1 NPV analysis takes projected cash flows 
for the length of the investment time horizon and discounts 
them into present value amounts. The NPV depends on the 
discount rate, which is the cost of capital and should reflect 
market risk. Subtracting the initial investment amount from the 
present value of future net cash flows provides the NPV of the 
investment. A positive NPV suggests that the investment has 
exceeded the required rate of return (the discount rate) and is 
feasible; a negative NPV suggests the investment has not met 
the required rate of return and is not profitable. 

Evaluation Considers Cost  
of Replacement Heifers

Allocating resources and estimating expenses is crucial to 
making decisions effectively about whether to rebuild a 
herd. Cow-calf budgets developed by the Texas A&M Agrilife 
Extension Service for the Rolling Plains were used to provide 
estimations.2 To calculate the NPV offered by purchasing a 
replacement female, the following assumptions must be made:

1  The calculator is available at http://agrisk.tamu.edu/files/2012/05/2013-
Waco-Replacements.xlsx

2  The cow-calf budgets are available at http://agecoext.tamu.edu/
files/2015/01/2015D3CowCalf.pdf

• Steer and heifer weights

• Cow price ($/head)

• Expected number of calving opportunities

• Weaning percentage

• Steer, heifer, and cull cow prices

• Operating costs per year

• Discount rate

It is imperative to note that the information presented in 
these budgets is only a suggestion. Before making decisions, 
ranch managers and owners should take into account the 
specifics of their own operation, download the replacement 
female cost calculator, and use their individual information to 
build these budgets. 

In this analysis, steer and heifer weaning weights were 
assumed to be 550 and 500 lbs., respectively. Seven calving 
opportunities were assumed with a weaning percentage of 90 
percent across all years. Price and cost data for steers, heifers, 
and cull cows were taken from the 2015 Texas A&M Agrilife 
Extension Cow-Calf Budgets for the Rolling Plains. Steer, 
heifer, and cull cow prices in 2015 are estimated to be $2.77, 
$2.65, and $1.37 per pound, respectively. Prices are expected 
to continue at these levels until 2017 and then begin to decline. 
Cull cow prices were estimated as 47 percent of steer prices. 
Annual operating costs were estimated at $739 per cow unit in 
2015 and are expected to increase by 1 percent annually. The 
price forecasts used in the analysis are shown in Table 2. 

Table 3 shows the annual budget forecasts from 2015 to 2021 
and the expected revenue, operating cost, and net cash flow. 
Year seven also contains a salvage value to account for the 
value of a cull cow. 

As a general “rule of thumb,” rangeland 
recovery takes two years for every year 
of drought. 
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Year Revenue Operating Cost Net Cash Flow

1 2015 $1,282 $739 $543

2 2016 $1,282 $746 $536

3 2017 $1,282 $754 $528

4 2018 $1,192 $761 $431

5 2019 $1,109 $769 $340

6 2020 $1,031 $777 $254

7 2021 $959 $784 $175

7 Salvage Value $1,070

Price 2015 2016 2017 2018 2019 2020 2021

Steer 277.00 277.00 277.00 257.61 239.58 222.81 207.21

Heifer 265.00 265.00 265.00 246.45 229.20 213.15 198.23

Cull Cow 137.19 137.19 137.19 128.08 119.60 111.72 104.39 

Table 2. Estimated Steer, Heifer, and Cull Cow Prices Over the Seven-Year Time Horizon ($ per cwt).

Table 3. Budget Summary Information 

 7 rangeland issues (2015.1) 



Net Present Value Analysis Evaluates Investment

The NPV analysis was performed using three different 
replacement cow prices: $2,000, $2,500, and $3,000 per 
head. Table 4 gives the present value of the annual net cash 
flows for each replacement cost scenario. The cost of the 
replacement cow is shown as an initial negative cash flow. 
The present values of the cash flows were calculated using a 
10 percent discount rate that represents the required rate of 
return necessary to cover the cost of capital and a return to 
risk. The NPV is calculated by summing the annual present 
value amounts. When replacement cost is $2,000 per head, the 
NPV of the investment is $621. As the price of replacements 
rises, the NPV decreases. Replacement costs at $2,500 and 
$3,000 have NPVs of $121 and -$379, respectively. When the 
net present value is positive, the investment should be made. 
Conversely, if the net present value is negative, the investment 
should not be made. 

Another way to evaluate the investment is to use the Internal 
Rate of Return (IRR) that is the rate of return, or discount 
rate, when the NPV is zero. The IRR for an investment in 

replacement cows was estimated at 18.4 percent with a 
replacement cost of $2,000 per head. The IRR was 11.4 
percent and 6.4 percent at replacement costs of $2,500 and 
$3,000 per head, respectively. 

The previous results were calculated assuming an investment 
in replacements with no debt financing, which may not be 
a realistic assumption. Another scenario was evaluated to 
estimate the NPV with equity of 20 percent and the balance 
financed with a five-year note at an interest rate of 5 percent. 
The scenario assumes replacement prices of $2,500. Table 5 
shows the calculation of the NPV for this scenario. The annual 
total debt service (principal and interest) is subtracted from 
operating cash flows to get annual net cash flows that were 
then discounted using a 10 percent discount rate. The initial 
investment was $500 (20 percent of $2,500). The NPV is 
$396, which suggests that this would be a good investment; 
however, the negative cash flows in years four and five would 
need to be made up from other sources of income. 

Grazing should be deferred during  
mid-August to November every three to four 
years to allow the grasses to rejuvenate.
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Year Net Cash Flow Present Value  
of Cash Flow2

Present Value  
of Cash Flow3

Present Value  
of Cash Flow4

0 ($2,000) ($2,500) ($3,000)

1 $543 $494 $494 $494

2 $536 $443 $443 $443

3 $528 $397 $397 $397

4 $431 $294 $294 $294

5 $340 $211 $211 $211

6 $254 $144 $144 $144

7 $1,245 $639 $639 $639

Net 
Present 
Value1

$621 $121 ($379)

1 Discount rate assumed to be 10 percent for all scenarios
2 This investment yields an internal rate of return of 18.4 percent.
3 This investment yields an internal rate of return of 11.4 percent.
4 This investment yields an internal rate of return of 6.3 percent.

Table 4. Net Present Value of Investment for Various Cattle Prices

Table 5. Net Present Value of Investment With Debt

Year Operating 
Cash flow Interest Principal

Total Debt 
Service  

Requirement

Net Cash 
Flow

Present 
Value2

0 ($500)

1 $543 $100 $362 $462 $81 $74

2 $536 $82 $380 $462 $74 $61

3 $528 $63 $399 $462 $66 $50

4 $431 $43 $419 $462 ($31) ($21)

5 $340 $22 $440 $462 ($122) ($76)

6 $254 $0 $0 $0 $254 $144

7 $1,245 $0 $0 $0 $1,245 $639

Net Present Value1 $396

1 Discount rate assumed to be 10 percent 
2 This investment yields an internal rate of return of 21.1 percent.
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Conclusions 

Droughts always challenge managerial ability. Landowners cannot control 

climate events or the length and severity of these events, but making informed 

decisions can help control the owner’s vulnerability to climate risks. The 

time to develop a drought grazing management plan is the first day after it 

rains, and restocking after any long-term drought should proceed slowly and 

with caution. Restocking decisions must consider stockpiled forage, grazing 

management, animal size, and an economic evaluation of whether the decision 

is feasible. The time to evaluate forage reserves is in the fall after frost. 

Response of vegetation to rejuvenation depends on the soils and grasses that 

dominate the rangeland, but overgrazing will compound the problems caused 

by drought. Grazing should be deferred during mid-August to November every 

three to four years to allow the grasses to rejuvenate, and the stocking rate 

should be determined based on forage availability and animal size. Rather than 

relying only on a cow-calf operation, decision-makers should include stockers 

to incorporate more flexibility in management decisions. A net present value 

(NPV) analysis shows that restocking after the drought may be profitable. A 

positive NPV can be achieved at a 10 percent discount rate for replacement 

prices between $2,000 and $2,500. Replacement prices at $3,000 suggest 

that restocking may not be profitable if the required rate of return is 10 

percent. The decision to restock should be evaluated using assumptions for 

prices and costs based on individual records and expectations. 
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...restocking after any long-term drought 
should proceed slowly and with caution. 
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