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Alfalfa hay crop loss due to mule deer depredation
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Abstract

To define alfalfa crop loss from depredating mule deer, the
spotlight count and paired plot techniques were applied in 12
fields located throughout Utah. Protected and grazed plots were
used to determine alfalfa loss. A significant relationship between
deer-nights of grazing and alfalfa loss was determined. Based on
our studies, we recommend using 2.4 kg/deer-night for mule deer
depredation of alfalfa using the spotlight count assessment tech-
nique, Nutritional quality of alfalfa was not different between
grazed and protected plots.
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Wildlife managers must be able to accurately estimate crop
losses from depredating big game to address the conflicts
between ranchers and wildlife agencies. Although state legisla-
tures determine the legal levels of state versus landowner respon-
sibilities for wildlife depredation on private lands, state wildlife
agencies are required to work with landowners and provide suit-
able alternatives or solutions to problems related to depredating
big game.

An economically important and widespread depredation con-
flict occurs between big game and field grown aifalfa (Medicago
sativa L.). Supplemental feeding of alfalfa hay in winter is criti-
cal to the success of many ranching operations and reduction of
winter feed due to depredation can cause significant economic
loss. Depredation begins with the onset of alfalfa growth in early
spring, peaks just before native vegetation becomes available,
and declines rapidly as grasses, followed by forbs, become avail-
able in adjacent rangelands and forests. Summer depredation
{mid May—-August) is minor compared to spring use, but as native
vegetation matures and desiccates in late summer, increasing use
is usually observed on irrigated alfalfa fields adjacent to range-
lands (Bartmann 1974, Austin and Urness 1993).

In our initial study (Austin and Urness 1993) we defined count-
ing methods and our results yielded a first approximation for
field-growing, alfalfa crop loss from mule deer (Odocoileus
hemionus hemionus Rafinesque) depredation. The major advan-
tage of using nighttime counts versus paired plots is the great
reduction in time and materials needed (Austin and Urness 1993).
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However, clearly the value representing alfalfa loss/counted deer
is critical and must be derived from many replications over a
larger geographic area than our initial 6 replications in northern
Utah. Therefore, our major objective in this study was to define
this value for widespread applicability.

Methods

During early spring 1993, 12 privately-owned, irrigated alfalfa
fields were selected for study. Fields were located throughout
Utah from Rich County in the north to Kane County in the south.
All fields had a history of heavy depredation use by mule deer.
Areas of all fields were measured. In each field 20 pairs of pro-
tected and grazed 1-m? circular plots were established. Location
of plots within each field was determined from an equal-spaced
grid, using a randomized block design. Protected plots, selected
by coin toss, were fenced with 1.2 m high, 15 ¢cm mesh wire
secured with 2 steel posts. Plots were established before spring
growth was available or immediately following removal of the
first or second alfalfa crop. On 10 fields, data from both the first
and second hay crops were collected for depredation crop loss
analyses. On these fields only 2 crops were harvested. On 1 field
(trial 24), because deer had completely migrated from the area,
data from only the first crop were collected. On 1 field (trials 5,
6, 7) data from 3 harvested alfalfa crops were collected. Also on
1 field (trial 7), a few Rocky Mountain elk (Cervus canadensis
nelsoni Bailey) were counted and those numbers converted to
deer-nights using a deer to elk weight ratio of 4:1 (Anderson et al.
1974, Thorne 1976).

Within a week of commercial harvest, plots were clipped to
ground level and alfalfa was placed in marked paper sacks. In tri-
als 11 and 22 the nuniber of paired plots was reduced to 6 and 15,
respectively, due to unintentional commercial harvest. Stubble-
height plots (5/trial) were randomly located in fields and also
clipped to obtain weights of alfalfa left in fields after harvest.
Time constraints limited the number of stubble plots clipped. The
mean stubble-height weights for each trial were used as tare
weights and subtracted from clipped plots to obtain net alfalfa
harvested but had no effect on production differences between
paired plots. All alfalfa samples were allowed to air dry to room
temperature and weighed to 0.01 g.

Because variability of depredation use of alfalfa was extreme,
each crop on each field was considered a separate experiment. In
total, data were collected from a sample size of 24 trials. T-tests
for paired comparisons (Sokal and Rohlf 1981) were used to
determine production differences in alfalfa production between
grazed and protected plots.
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Alfalfa samples for comparing protected and grazed plots for
nutritional parameters were also collected. To reduce costs and the
number of nutritional samples needed for analyses, alfalfa samples
were collected and combined from consecutively numbered plots
in groups of 4. Only the samples from fields where alfalfa produc-
tion was significantly reduced were analyzed. Samples were air
dried and subjected to near infrared reflectance (NIR) spec-
troscopy at the Utah State University Soils, Plant and Water
Analysis Laboratory. Single classification analyses of variance
(Sokal and Rohlf 1981) were used to determine differences
between grazed and protected plots for individual nutritional para-
meters. Analyses included protein, phosphorus, calcium, neutral
detergent fiber, digestible dry matter, and metabolizable energy.

To determine the number of deer-nights of depredation by mule
deer, weekly counts were made 1-2 hours after sunset using spot-
lights, binoculars, and horn. Local wildlife biologists and project
personnel conducted counts, but not duirng inclement weather.
Due to weather and personnel time conflicts, the number of days
was not consistent between counts, and therefore the midpoints
between counts were used to determine the number of nights rep-
resented by each count. The number of deer-nights for each trial
was calculated by multiplying the number of deer counted by the
number of nights the count represented.

Differences between grazed and protected plots and areas of
fields were used to calculate alfalfa crop loss as kg/ha. Deer-
nights of depredation were also calculated as deer-nights/ha. Data
from deer-nights/ha and alfalfa loss kg/ha were used to calculate
a linear regression equation and correlation coefficient.

Results and Discussion

Reduction in alfalfa production ranged from 0—40% and signif-
icant losses from depredating mule deer occurred in 8 of 24 trials
(Table 1). Deer-nights/ha ranged from 0-959. In trials where deer
significantly decreased alfalfa production, total losses ranged
from 1.3-4.2 (x = 2.6, SE = 0.9, n = 8) kg/deer-night of air-dry
weight. Where deer use of fields exceeded 50 deer-nights/ha,
alfalfa loss ranged from 0.4—4.2 (x = 2.2, SE= 1.1, n = 13)
kg/deer-night. Combined data from all 24 trials, obtained by sum-
ming all alfalfa production figures from grazed and protected
plots, and summing all deer-nights/ha, yielded a mean alfalfa loss
of 2.4 kg/deer-night. The relationship between deer-nights/ha(X)
and alfalfa losses in kg/ha(Y) yielded the linear equation Y =
2.46X~-11. The coefficient of determination was r* = 0.89 (P =
0.001), indicating deer utilization of alfalfa accounted for most of
the variation in alfalfa production between paired plots.

No significant differences were found between grazed and pro-
tected plots for any of the nutritional parameters measured.

Grazing of field-growing alfalfa by deer can reduce yield sig-
nificantly. Significant (P < 0.05) losses occurred when the alfalfa
crop was reduced about 15 and 20%, by depredating white-tailed
deer (Odocoileus virginiana Zimmerman) (Palmer et al. 1982,
Mullen and Rongstad 1979) and 18% for mule deer (Austin and
Urness 1993). In this study significant losses were detected when
utilization of alfalfa exceeded 14% and were not detected at uti-
lization levels below 10%.

Table 1. Consumption of alfalfa by mule deer determined from 1.0 m” paired plots and nighttime counts in Utah, 1993,

Alfalfa Production

basketed plots grazed plots
(kg/ha) (kg/ha) Nightime Counts
Trial Inclusive Hay Crop Hayfield ———————————  number deer-nights/ha
# FieldLD. dates # area n X =+ SE X + SE ofcounts £ =+ SE
(ha) ---(kg/a) - - - ---(kg/ha) - - - ---(No)---
1 Ferron § 29 Mar.-11 Jun. 1 220 20 6,183" 1,309 3,716 554 14 959 784
2 Ferron S 9 Jul.- 8 Aug. 2 220 20 3,617 459 3,669 475 5 15 18
3 Ferron N 29 Mar.-3 Jun. 1 6.00 20 4,349 768 3,280 534 13 492 414
4 Ferron N 9 Aug.-1 Sep. 3 6.00 20 2,560 510 2,513 555 4 0 --
5 Birdseye 31 Mar.-7 Jun. 1 8.93 20 3,557 553 3,051 582 9 212 160
6  Birdseye 8 Jul.- 5 Aug. 2 8.93 20 3,125 735 3,090 743 7 13 10
7 Birdseye 17 Aug.-15 Sep. 3 8.93 20 1,638 584 1,517 576 6 158 198
8 Ephraim 1 Apr.- 9 Jun. 1 5.16 20 4,135 891 3,064 616 12 257 262
9  Ephraim 8 Jul.- 7 Sep. 2 5.16 20 1,525 652 1,464 540 11 14 14
10  Sterling 1 Apr.- 1 Jun. 1 4.19 20 3,450 978 2,311 810 12 529 415
11 Sterling 8 Jul.- 6 Aug. 2 4.19 6 2,956 532 2,948 295 7 0 -
12 Antimony 6 Apr.-28 Jun. 1 9.34 20 2,821° 788 2,297 806 13 178 143
13 Antimony 20 Jul.-30 Aug. 2 9.34 20 3,503 583 3,532 824 8 0 -
14  AltonE 29 Apr.-27 Jun. 1 5.60 20 3,508 846 3,546 944 9 20 37
15 Alton E 10 Jul.-19 Aug. 2 5.60 20 2,488* 824 2,136 641 4 259 116
16  Alton W 20 Apr.-22 Jun. 1 2.70 20 5.457 502 5.306 571 9 249 313
17 Alton W 10 Jul.-25 Aug. 2 2.70 20 4,427° 857 3,237 1,097 5 354 200
18 Round Valley N 26 Apr.-28 Jun. 1 3.50 20 5,041 788 4,842 817 9 37 69
19  Round Valley N 20 Jul.-1 Sep. 2 3.50 20 2,465 646 2,438 645 8 64 68
20 Round Valley S 30 Apr.-21 Jun. 1 394 20 4,827 1,212 4,661 1,506 7 38 33
21 Round Valley S 19 Jul.-6 Sep. 2 3.94 20 3,556 1,967 3,224 1,707 8 i1 74
22 Thiokol 13 May-13 Jun. 1 29.22 15 3,541 938 3,383 898 4 0 -
23 Thiokol 7 Jul.-7 Sep. 2 29.22 20 2,822 1,688 2,555 1,438 9 0 -
24 Howell 14 May-9 Jun. 1 23.31 20 3,324 642 3,576 667 4 0 -

“Protected and grazed plots significantly different (P < 0.05)
®Protected and grazed plots significantly different (P < 0.01)
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Reduction in alfalfa yield due to deer depredation translates
directly into potential economic loss. For example, an average 10
ha alfalfa field might produce 40 metric tons of first crop alfalfa.
At 14% crop loss (5.6 metric tons), the economic loss would be
$280.00 based on a stump crop value of $50.00/metric ton. Using
2.4 kg/deer-night, 2,333 accumulated deer-nights would be need-
ed. Also using a 60-day, first crop growing cycle, an average
nighttime count of about 39 deer would equate to this loss.
(Example data suggested by Utah Cache County extension
office).

Forage consumption of fresh alfalfa by mule deer was reported
as 1.1 to 1.5 kg/100 kg body weight varying by alternative avail-
able feed (Austin and Urness 1987), and about 1.1 kg/100 kg
body weight using fecal material to estimate percent alfalfa con-
tribution to the diet (Tebaldi and Anderson 1982). Estimates of
alfalfa consumption/deer-night of grazing in fields were 0.8-1.5
kg in Utah (Austin and Urness 1992) and 1.4 kg in Wisconsin for
white-tailed deer (Mullen and Rongstad 1979). However, the
above studies were based only on alfalfa consumption and did not
consider trampling and bedding, impacts on alfalfa growth poten-
tial, and spotlight counts (Bartmann 1974), which inherently fail
to count all deer using fields. Our previous study (Austin and
Urness 1993) included these additional potential alfalfa losses
and yielded similar results of 2.2 kg/deer-night. Therefore, using
nighttime spotlight counts, our results indicate alfalfa loss from
mule deer depredation may be estimated between 2.2 and 2.6
kg/deer-night.
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