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Introduction

With increased corn and alfalfa production in the Sandhills area,
concern was expressed by pérsonne] of the Nebraska Game and Parks
Commission and University of Nebraska Agriculture Extension agents
about potential crop depredation by wildlife. Their primary concern

was the large herbivores, white-tailed deer (Odocoileus virginianus),

mule deer (Odocoileus hemionus), and pronghorn (Antilocapra americana).

Nebraskal data were not available on estimates of losses on growing
crops. Complagints in the Sandhills about deer feeding on.growing
alfalfa and cprn have been few. This study was for the purpose of
developing base Tline data on deer use.

The first objective of the study was to determine if there was
damage to growing corn and alfalfa, and if so, determine the extent of
this damage. |If sfignificant damage was occurring in the area, it would
leave time to|consider the alternative solutions béfore damage became
more severe.

The second objective was to determine the portion of the growing
season in which deer and pronghorn damage 1s the most severe. This would
allow better application and timing of control methods.

The third objective of the study was to develop recommendations to
control the depredation. We did not hope to develop new methods of
control, but if during the study something was observed>that would
allow better application. of existing methods, this would be our recommen-
dations.

A study condugted by McDowell and Pillsbury (1959) reported that
deer were the most destructive species on agricultural lands in the United

States. In Colorado during the years 1951-1955, the Colorado Game and
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cover approximately 49,987 km® in the northcentral

The Sandhills are roughly bordered on the north

a'River and except in the eastern half, the Platte River is

oundary (Figure 1).

characterized by rolling sand dunes, flat sand plains,
Little humus occurs in the dunes and

12.7 cm of humus occurs in the wet meadows and creek

region has large quantities of underground water and in

wet meadows and creek bottoms, the water table is 0.9 to 1.5 m underground

(Weaver, 1965).
Precipitation
96 cm in the east,
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Temperatures average about 8.9° C but range from -40°C to 43.7°C
(Keech and Bentall, 1971).

Two alfalfa fields were used during the 1976 growing season. One
field was located 17.2 km north-northeast of Bassett, Nebraska in Rock
County. The second was located 22.4 km north of Ainsworth, Nebraska in
Brown County. | Both fields are located within 90 m of the Niobrara River.
Three alfalfa [fields were used during the 1977 growing season. A new field,

200 m west of the field north of Bassett, was added in 1977.

Materials and Methods

Exclosures were used to determine extent of depredation on alfalfa.
The methods uged by Boyd and in this study have been used by agronomists
for many years. Klingman (1943) and Linehan'(1952) used the cage or
exclosure technique to determine forage yield and consumption on pasture
herbage. Exclosures were designed with large wire'to'avoid creating
a more favorable environment for growth inside the exclosure (Cowlishaw, 1951).
The exclosure|method has also been used in forested areas to determine
damage done to browse species by deer (Graham, 1958).

The fields were measured and drawn to scale. Fields were then
subdivided into 60 x 60 m blocks. Numbers were assigned each block and
six were selected at random to receive an exclosure.

~ The four|corners of the blocks were numbered and one corner was

random]y'dfawﬁito*dgtéfhihéib]a?éﬁéhffb%iégc1dsures.~”
Exclosures were 2.7 x 3 x .9'm in size. They were constructed of
5 x 10 cm welded wire and topped with 5 cm chicken wire.

Data from thel fields were taken 3 to 5 days prior to harvest.
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than two rows|into the fields. Data were collected by counting ears
eaten by deer in each of four sample areas 25 m in length.

The second technique was used when deer approached fields parrallel
to the rows. |Damage to ears were counted every ten rows. Damaged ears
were counted as far into the field as they extended. The distance the
damage extended was measured and recorded.

In order| to get a representative sample of deer populations in the
immediate area of [the study fields, early spring counts were made on
one alfalfa flield using an aircraft landing light during early morning
hours. Track counts were attempted using a modification of Daniel and
Frels (1971) methods. They used a 36-inch daag to condition the soil
so tracks coulld be counted. A six-mile transect was counted every
morning. In our study, 36-inch wide counting areas were raked across

known entrance route leading into the fields.
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TABLE 1. |Analysis of Variance for Alfalfa Data, 1976 and 1977.

(This analysis was figured with data 4n pound measurements. )

Sum of Mean
D.F. Squares Squares F calc.
Among treatments 1 2.0 2.0 .32
Within treatments (error) 108 663.8 6.2
TOTAL 109 665.8

The Points for the Distribution of F table was used to determine
significant difference between exclosure and control plots in the study.
The table vé]ue off F for 1 and 120 degrees of freedom and 90% accuracy
is 2.75. The|effect of use is not significant at this level.

Data from 1977 were analyzed separately at the suggestion of
Dr. Robert Mumm. This waé done because the data were complete over the
second year. |Data|were analyzed to remove field, as well as cutting,

differences (Table 2).

TABLE 2.  Analysis of Variance for Alfalfa Data, 1977.

(This lanalysis was figured with data in kilograms.)

Sum of Mean
Source D.F. Squares Square F value
Model | 4 37.554 9.389  43.03
Error 67 14.618 0.218
Corrected Total 71 52.173
Source D.F. ANOVA S.S. F value PR>F
Exclosured 1 0.087 0.40 0.530
Field 2 37.048 84.90 0.000

Cutting 1 0.420 1.93 0.170
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Corn

A11 corn data were taken when the corn was in the early dent to
mature stage of growth. Checks were made on fields throughout the
season. Damage did not start until corn reached the milk stage.

During checks| run earlier in the season, deer tracks were observed
and followed.| Deer generally sampied 1 to 4 ears and then Teft the field.
Deer did not bed down in any of the study fields. This was contrary
to the opinion of the general population in the area. This could be
due to temperatures of 21.1°C to 48.90¢ during daylight hours at ground
Tevel during July and August. Following fresh tracks showed the deer
feeding and then moving out of the fields to the ridges to bed down.

ANOVA for corn data when deer entered perpendicular to the rows

is shown in Table B.

Table 3. Analysis of Variance for Corn Data, 1976 and 1977 Study Years.

D.F. Sum of Sguares Mean Squares F calc.
Among treatments 1 1456.3 1456.3 5.28
Within treatments 86 7427.1 86.4
(error)
Total 87

Treatments in the above analysis are the firét and second rows. The
table values of F for 1 and 120 degrees of freedom and 95% accuracy are
3.92. The difference in use between rows is significant. This supports
visual observation that the deer in this area do not feed far into the
field if they have to walk cross row. Visual observation showed no

significant damage to ears three rows or farther into the fields.

Calculations used in the Analysis of Variance appear in Appendix i,
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RECOMMENDATIONS

F the study, none of the alfalfa study fields were

ficant damage. From counts of deer on the area
if damage became a problem on growing alfalfa it
rly spring. Control of damage in this situation
through the conventional means of repellents, fencing
an 1960). These techniques have been used with
success.
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11 be held to a minimum. |
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APPENDIX 1.

Number of Corn Ears Damaged by Deer Feeding Perpendicular to Rows

1976 and 1977

First Sample Second Sample Third Sample Fourth Sample Average Damage

Field Date Outside Inside Outside Inside Qutside Inside Outside Inside to fars Fed
Row Total  Row Total Row Total  Row Total Row ~ Total Row Total Row  Total Row Total  Upon by Deer

#1 9-15-76 35 73 21 61 26 54 14 62 17 50 12 56 10 58 6 67 643

#2 9-15-75 25 67 15 59 29 64 14 71 36 60 19 59 28 59 15 62 67%

#3 9-15-76 27 61 17 53 41 70 23 69 21 55 12 63 15 59 12 67 63%

#4 £-26-76 22 70 12 42 30 40 18 69 29 67 16 66 17 37 8 86 74%

#5 9-13-76 3 47 0 62 2 43 1 57 0 50 0 43 3 48 2 51 684

j6 8-26-76 Trace race Trace Trace

#1 8-17-77 30 80 24 79 21 59 7 58 10 53 9 63 5 74 Y 71 53%

#2 2-17-77 20 63 8 39 19 73 6 54 22 55 15 55 23 63 9 6t 61%

#2 9-14-77 21 mm 10 63 29 76 12 65 18 63 5 £8 15 55 9 72 58%

#4 9-13-77 18 6% 190 52 25 48 9 70 25 62 i5 66 15 49 12 75 63%

#5 9-12-77 10 53 3 73 0 57 e 63 1 49 0 53 0 €0 0 61 56%

#6 9-12-77 6 50 2 49 .5 74 0 53 4 41 1 53 2 49 0 57 54%

Qurside and Inside row numbers
Totals represent total ears in

1mnwmmmnnmmxmamsmmmawxmmmx.
sample area. v



APPENDIX 2.

1976 and 1977

Corn Damage Caused by Deer Feeding Parallel to Rows

Field Date Distance damage extended into field and ears damaged Average damage

to ears caused
Row 10 Row 20 Row 30 by deer

#4 3-26-76 4 meters 10 damaged 3 meters 4 damaged 3 meters 3 damaged 39%

#5 9-13-76 6 meters 15 amsmmma 4 meters 8 damaged 2 meters 1 damaged 46%

#1 9-17-77 4 meters 10 damaged 5 meters 12 damaged 4 meters 8 damaged 49%

#2 9-17-77 6 meters 14 damaged 0 meters 0 damaged 0 meters 0 damaged 56%

#4 9-13-77 7 meters 18 damaged 4 meters 6 damaged 2 meters 3 damaged 51%

#5 9-12-77 4 meters 4 damaged 2 meters 3 damaged 3 meters 4 damaged 53%




TABLE 1. First (Cutting Data from Field #1. Bottom Land Alfalfa Field. 5-24-7¢.

Plot No. Exclosure Wt. Subsample Wt. % Moisture FExclosure Wt.=* Subsample Wt.*

4 5.4 1pbs. 4.5 1bs. 63.1 2.0 1.7 1bs.
9 8.2 7.3 63.3 3.0 2.6
1 8.6 10.0 66.3 2.9 3.4
11 10.4 6.1 56.8 4.5 - 2.6
10 16.3 9.1 65.7 5.6 > 3.1
Means 9.8 1bs. 7.4 1bs. 63.0% 3.6 1bs. 2.7 1bs.

*Exclosure and subsample wt. corrected for moisture

TABLE 2. Second |cutting data from field #1. Bottom land alfalfa. . 7-23-76

Plot No. Exclosure Wi. Subsample Wt. % Moisture Exclosure Wt.= Subsample Wt.*

4 6.0 1bgs. 3.7 1bs. 54.9 2.7 1bs. - 1.7 1bs.
9 5.1 6.0 61.3 2.0 2.3
1 7.7 7.0 52.2 3.7 3.4
11 7.8 6.3 52.4 3.7 B 3.0
10 ' 5.9 8.6 55.3 2.6 3.9
7 8.2 5.7 45.3 4.5 3.1
Means 6.8 1bs. 5.6 1bs. 56.3% 3.2 1bs. 2.9 1bs.

*Exclosure and subsample wt. corrected for moisture.




TABLE 3. Third cutting from Field #1. Bottom land alfalfa field. 9-14-76

Plot No. Exclosure Wi. Subsample Wt. 7 Moisture Exclosure Wt.* Subsample Wt.*
4 2.9 1bs. 2.8 1lbs. 67.5 1.0 1bs. .9 1bs.
7 9.1 8.3 67.3 2.9 2.7

*Exclosure and suybsample wt.

corrected for moisture

TABLE &. Third cuttipg data from Field #3. 9-12-76
Plot No. Exclosure Wt. Subsample Wt. 7% Moisture Exclosure Wt.* Subsample Wt.*
3 10.2 ]bs. 8.4 1bs. 77.4 2.3 1bs. 1.9 1bs.
2 7.7 9.8 75.3 1.9 2.4
10 3.8 8.6 70.4 1.1 2.5
9 7.3 8.8 68.7 2.3 2.7
7 8.2 8.1 70.6 2.4 2.4
13 5.5 6.3 68.2- 1.5 2.0
Means 7.1 1bs. 7.6 1lbs. 71.8% 2.0 1bs. 2.0 1bs.

*Exclosure and subsarn

nple wt.

corrected for moisture




TABLE 5. First cutting data field #1. Bottom land alfalfa. 5-29-77

Plot No. Exclosure Wf. Subsample Wt. % Moisture Exclosure Wt.* Subsample Wt.*

4 10.7 |1bs. 10.3 1bs. 65.6 3.7 1bs. 3.5 1bs.
9 12.7 12.4 66.0 4.3 4.2
1 12.0 12.2 68.3 3.8 3.9
11 12.4 11.4 60.0 4.9 4.6
10 12.8 12.5 62.2 5.9 4.7
7 14.1 13.3 68.0 4.5 4.3
Means 12.4 12.1 65.0 4.4 4.2

TABLE 6. Second| cutting data field #1. 7-6-77

Plot No. Exclosure WE. Subsample Wt. % Moisture Exclosure Wt.* Subsample Wt.*

4 ©10.2 1bs. 10.6 1bs. 58.3 4.2 1bs. 4.4 1bs.

9 12.5 12.4 60.1 5.0 4.9

1 12.2 11.7 63.3 b4 4.3

11 11.7 11.3 59.6 6.7 - 4.6

10 12.7 12.6 60.1 5.0 5.0

7 13.4 13.6 58.9 5.5 5.6
Means 12.1) 1bs. 12.0 1bs. 60.17 4.8 1bs. 4.8 1bs.

*Exclosure and subsample wt. corrected for moisture.




TABLE 7. First qutting data field #2. Dry land field. 5-28-77

Plot No. Exclosure Wt. Subsample Wt. 7 Moisture Exclosure Wt.* Subsample Wt.*

8 9.8 lbs. 10.3 1bs. 56.3% 4.3 1bs. 4.5 1bs.
5 10.6 10.4 .51.0 5.2 5.1
12 9.5 8.9 57.4 4.0 3.8
17 11.6 11.2 53.6 5.4 5.2
3 10.8 10.7 55.2 | 4.9 ’ 4.8
14 10.2 9.9 55.6 4.5 4.4
Means 10.4 1bs. 10.3 1bs. 54.9% 4.7 1bs. 4.6 1lbs.

TABLE 8. Second [cutting data field #2. Dry land field. 7-8-77

Plot No. Exclosure Wt. Subsample Wt. 7% Moisture Exclosure Wt.* Subsample Wt.*

8 9.1 1ps. 9.2 1bs. 53.3 4.3 1bs. 4.3 1bs.

5 10.3 9.5 50.8 5.0 : 4.7

12 8.5 8.3 55.6 3.8 3.7

17 11.3 10.7 53.0 5.3 5.0

3 10.7 10.9 56.0 47 4.8

14 9.8 9.5 55.4 A 4.2
Means 9.9 lbs. 8.2 1bs. 54.0% 4.6 lbs. 4.4 1bs.

*Exclosure and subsample wt. corrected for moisture.




TABLE 9. First cutting data field #3. Center pivot irrigated. 5-30-77

Plot No. Exclosure Wt. Subsample Wt. ¥ Moisture Exclosure Wt.* Subsample Wt.=*

3 10.3 1bs. 9.6 1bs. 63.6° 3.8 1bs. 3.5 1bs.

2 8.1 8.2 59.8 3.3 3.3

10 6.9 7.0 62.1 2.6 2.6

9 7.3 7.8 64.0 2.6 2.8

7 8.1 7.7 61.7 3.1 2.9

13 7.1 6.7 60.4 2.8 2.7
Means 8.0 lbs. 7.8 lbs. 6.97% 3.0 1bs. 3.0 1bs.

TABLE 10. Second| cutting data field #3. Center pivot irrigated. 7-4-77

Plot No. Exclosure Wt. Subsample Wt. ¥ Moisture Exclosure Wt.=* Subsample Wt.* .

3 9.9 1bps. 9.9 1bs. 61.6 3.8 1bs. 3.8 1bs.

2 7.5 7.7 58.5 3.1 3.2

10 7.2 7.4 62.7 2.7 2.8

9 7.7 7.8 60.8 3.0 3.1

7 7.8 7.6 61.4 3.0 2.9

13 7.2 7.0 59.6 2.9 2.8
Means 7.9 1bs. 7.9 1bs. © 60.7% 3.1 1bs. 3.1 1bs.

*Exclosure and subsample wt. corrected for moisture.




