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ABSTRACT

Small mammal populations were evaluated during 1983
and 1984 in 23 no—-tillage corntields in western (Red Willow
County) and eastern (Baline and Jefferson Counties)
Nebraska. In 1983, small mammals were trapped during 3
pericds (post emergence, maximum corn height, and post
harvest), and in 1984, during the post emergence period
only. Small mammal captures totaled 108% (14.& captures
per 100 trap nights overall). Deer mice, Feromyscus

manicul

i

tug, were the most abundant species, comprising
more tharn BOL of &all captures. Other species captured
included white-footed mice (Peromyscus lsucopus), northern

grasshopper mice (Unyvchomys leuwcogaster), thirteen—-lined

pocket mice (Perognathus hispidus), Ord’'s kangaroo rate
(Ripodgmys ordii), western harvest mice (Reithrodontomys
negalotisg) ., voles (Mlicrotus sp.), house mice (Mus
wsculus) , and short-tailed shrews (Blarina brevicau
Deer mice were captuwred throughout study fields. Famngaroo
rate and voles were always captured near field borders.
Other species showed no clear distribution patterns, partly
because of the small number of captures. In 1983, average
rodent damage to newly planted corn was 8.34 (range: S0
10.3%) for western fields and 4.7% (range: 0.3-10.5%) for

eastern fields. Damage by rodents in 1984 was less than 1%

in eight of the 11 fields studied. Western fields averaged



idd

1.5% damage (range: 0.4-2.1%) while eastern fields had
only O.02% damage (range: O0-0,.08%). Food habits analysis
indicated that five rodent species consumed corn during the
post emergence period and therefore were implicated in
causing some of the damage to newly planted corn. Insects,
some of which feed on corn seeds and/or seedlings, were
present in the stomach contents of seven of the nine
species analyzed. Evaluating the beneficial and harmful
tood habits as well as other life habits of small mammals
will enhance the evaluation and predictability of damage

control methods.
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LITERATURE REVIEW

Use of conservation tillage farming systems has
increased markedly in recent yvears, a trend expected to
continue (USDA 1975). The Conservation Tillage Information
Center (Conserv. Tillage Int. Cent. 1984) defines
conservation tillage as:

"...any tillage and planting system that retains at

least 30 percent residue cover on the soil surface

atter planting. Conservation tillage includes no-till

.- and other tillage and planting systems that meet

the 0 percent swface residue requirement. Residue

cover may be from meadow, winter cover crop, small
grain, oF row crops... Weeds are controlled primarily
by herbicides."”

Wildlife species, especially ground rnesting birds,
reportedly increase under conservation tillage conditions,
particularly no—till {(Fenster and Wicks 19277, Nason 1981)
which leaves at least 90% of crop residues on the soil
surface (Conserv. Tillage Inf. Cent. 1984). This increased
residue cover provides nesting sites for species such as
pheasants, meadowlarks (Btwnella spp.), mouwrning doves

(Z

i

il

naida macgrowra), and horned larks (Eremophila alpestris)

13}

i

{

=
o

son 1981, K.Holm et &l. 1984). Fopulations of small
mammals are reported to thrive under conservation tillage
conditions (Johmson et al. 19820 . The crop residues left
or the soil suwface apparently provide improved small
mammal habitat while the lack of tillage allows rodents to
establish burrow systems (Johnson et al. 1982, Rodgers and

Wooley 1983).



.....

In an Iowa study, Young and Clark (1984) found maore
small mammal species on minimum-till fields than on disced
tields (conventionally—tilled), although the total number
of small mammals was generally greater in disced +tields.
Deer mice were the most abundant species captured (71% of
all captures). White-footed mice, western harvest mice,
house mice, northern grasshopper mice, meadow voles

(Microtus pennsylvanicu

8), thirteen—lined ground sguirrels,
short-tailed shrews, and masked shrews (SBorex cinereus)
were also captured.

One might expect that where little if any vegetative
cover is present and the soil is disturbed regularly, as
would be the case in conventionally-tilled fields, that
small mammals would be relatively rare. However, Fleharty
and Mavo (198%) found nine different small mammal species
in conventionally—-tilled, center pivot irrigated cornfields
in kKansas. In a similar study in conventionallvy—-tilled
wheat and grain sorghum fields, Mavo and Fleharty (1984)
captuwred 11 small mammal species. Houtcooper (1978) found,
in decreasing order of abundance, deesr mice, house mice,
white—footed mice, short-tailed shrews, meadow voles,

praivie voles (Microtus

i

cohrogaster), jumping mice (Zapus

hudsonius) , Norway rats (Rattus norvegicus), and thirteern-
lined ground sqguirrels in Indiana conventionally-tilled

corn and soybean fields. Johnson (1926) and Wood (1910)

also reported capturing deer mice throughout cultivated



fields., Hence it is apparent that small mammals inhabit
both conventional and conservation-tillage fields.

Some species of rodents damage newly-planted corm and
other crops by digging and consuming the planted seeds and
the kernels attached to Eeediings {(Johnson et al. 1982).
Yourg and Clark (1984) {found an average of only 1% damage
attributable to rodents in Iowa cornfields, whereas Heasley
and Mockibbern (1974) found damage exceeding S0% in some of
their experimental plots in Illinois. Species reported as
possibly causing damage include kangaroo rats, voles, deer
mice, house mice, and bog lemmings (8ynaptonys cooperi)
(dehnson et al. 1982). However, thirteen-lined ground
squirrels are most often cited as causing damage to newly
planted corn (Stoner 1918, Fitzpatrick 1925, Hisaw and
Emery 1227, Mason 1281, Johnson et al. 1982).

Despite the damage that some of these rodents cause,
the damage susceptible period of the crop is relatively
short, generally not more tham 3 weeks after corn planting.
Furthermore, many of these rodents have food habits that
are generally beneficial (Hansen 197%, Beasley and McKEibben
1976, Houtcooper 1978, Schwartz and Schwarts 1981,
Zimmerman 1965). They consume insects that cause damage to
crops and may thereby reduce insect damage. For example,
thirteen—-lined ground sguirrels consume an average of about
G0% plant material and S04 animal foods (Flake 1973,

Schwartz and Schwartz 1981). Early food habits studies by



Orcutt and Aldrich (1892, Bailey (18%92), Stoner (1918),
and Fitzpatrick (1928 documented the ground squirrel 's
ommivorus diet and the beneficial aspect of their
consumption of crop-damaging insects such as cutworms.

Deer mice, the most common species found in Iowa corn
fields (Young and Clark 1984), are alszo omnivorous and tend
to utilize foods that are readily available (Houtcooper
1978) . Lepidoptera larvae were important foods of deer
mice in the corn and soybean fields that Houtcooper (1978)
exramined. I a similar study, Whitaker {(1966) also found

lepidoptera larvae to be the most importarnt food of P

maniculatus: cultivated crope also made up a substantial
portion of the diet. Northern grasshopper mice consume &
large proportion of animal material (Horner et al. 19&%5).
Food habits studies by Bailey and Sperry (1929) indicated
that animal foods made up 894 of the diet, and of this, 79%
was insect material. Hangen (1973), studying the food
habite of 136 grasshopper mice, found that arthropods made
up 87% of the diet, and nearly all of these were types that
feed on plants (eg. adult grasshoppers and larval beetles
and Lepidoptera). Bailey and Sperry (1929 reported
Orthoptera, Coleoptera, and Lepidoptera as the most common
ingsect orders in the diet of the grasshopper mouse. They
also state that in favorable habitats this mouse may become
gquite numerous and exert a controlling influence on the

abundance of arthropods and other smsll mammals. Schwartz




and Schwartz (1981) state that shrews (Blarina spp. and
Borex spp.) consume predominantly animal foods, including
insects, other arthropods, and some vertebrates. Eangaroo
rats are granivores that eat large amounts of seeds, and
leaves of grasses, forbs, and shrubs, but alsoc consume some
arthropods (Flake 1973).

In addition to insect consumption, small mammals also
teed on weed seeds and waste grain (Whitaker 1966, 1972,
Zimmerman 19653). Beasley and Mcrkibben (1976) state that
certain species of mice and voles ococwring in no-tillage
tields consume weeds which compete with corn. Grain, left
orn the spil suwface atter harvest operations, is also
consumed by rodents, reducing the potential for volunteer
crops during the next growing season. Focket mice are

primarily granivores and consume grain (especially

wheat) remaining after harvest operations (Scheffer 1938).



SMALL MAMMAL FOFULATIONS AND RODENT DAMAGE

IN NEBRASEA NO-TILLAGE CORNFIELDS



INTRODUCTION

Some species of small rodents cause damage to planted
corn and other grain créps by digging and consuming the
newly planted seeds and hkernels attached to seedlings
(Johnson et al. 1982, Koshler 198%). fwareness of this
problem has become more acute in recent vears (B. Holm et
al. 1984) with the increased use of conservation tillage
farming systems (USDA 19735 .

Conservation tillage is defined as "...any tillage and
planting system that retains at least 30 percent residue
cover on the soll surface after planting... Residue cover
may be from meadow, winter cover crop, small grain, or row
crope. " (Conserv. Tillage Inf. Cernt. 1984). UOne form of
conservation tillage, no—-till, leaves at least 204 of the
crop residues on the soil swface and, except for the
planting operation, does not disturb the soil (Conserv.
Tillage Inf. Cent. 1984). No-till benefits wildlife such
as ground nesting birds by providing nesting habitat (Nason
1981). 8Bmall mammals also thrive (Johnsorn et al. 1982) and
reportedly increase in numbers wnder no-till conditions
(Timm 1980, Nason 1981). The crop residues left on the soil
suwface apparently provide improved habitat while the lack
of tillage allows for establishment of rodent buwrrow

systems {(Johnsomn et al. 1982, Rodgers and Wooley 19835).
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Recently, Young and Clark (1984) compared small
mammals in conventional and conservation tillage cornfields
in Iowa; they found more species on minimum-till +ields
thamn on disced fields (conventionally- tilled), although
the number of small mammals was generally greater in disced
fields. Deer mice were the most abundant small mammal
species (714 of all captures) in the fields they studied.

Reports of rodent damage to newly planted crops have
increased under conservation tillage conditions (Johnson et
al. 1982), but the extent of this damage varies. Young and
Clark (1984) found an average of 14 damage attributable to
rodents in Iowa cornfields, whereas Beasley and Mokibben
(1974) found damage excesding S0O%L in some of their
experimental plots in Illinois. Species reported as
possibly causing this damage include kangaroo rats, voles,
deer mice, house mice, and bog lemmings (Johnson et al.
1982) . However, thirteen-lined ground squirrels have been
most often cited as causing damage (Stoner 1918,
Fitzpatrick 1925, Hisaw and Emery 1927, Nason 1981, Johnson
et al. 1983 . Despite the damage that some of these
rodents cause, the damage susceptible period of the crop is
relatively short, gernerally not more than I weelks after
corn planting. Furthermore, many rodents have food habits
that are generally beneficial. Some of these rodents
consume weed seeds and corn—-damaging insects (Zimmerman

19265, Whitaker 1964, 1972, Hamsen 1978). Grain left on the



so0il surface atter harvest operations is consumed by
rodernts, thus reducing the potential for undesirable
volunteer plants in subsequent crops (K. Holm et al. 1984).
During 198% and 1984, I evaluated no-till cornfields
to determine the small mammal species present and their
distributions within fields, the food habits of these small
mammals, and the amount of rodent damage to newly planted

COrn.

STUDY AREAS

Study fields were located in western (Red Willow Co.)
and eastern (Saline and Jefferson Cos.) dNebraska (Figure
1Y, All were farmed without tillage except for the
planting operation itself and a single cultivation on two
western fields in 1983, Eleven cornfields were sampled in
1928% and 12 different fields in 17284 (Table 1. Crop
rotations necessitated sampling different fields each vear.
Western fields were farmed under the ecofarming system
(Wicks 1976) that commonly uses a 3 year crop rotation of
wheat — corn or grain sorghum — fallow. Eastern fields had
crop rotations of wheat, soybeans, oats, grain sorghum—corn
with no fallow periods. Corn planting was delayved until
mid to late May in both 1987 and 1984 because of wet

field conditions.



Saline Co.

/ /

/

Red Willow Co. Jefferson Co.

Figure 1. Btudy areas, Nebraska 1983-84.



Table 1. Location and characteristics of no-tillage
corntields, Nebraska 19873-84.

Field Residue
size  Residue cover
Field (ha) type {1) County®  Legal description

1983
-1 2.3 W 93.3+8.4 5 SHi/4,8ec.24,T-5-N,R-1-E
-2 2.8 W 93.7+13.5 §  SWI/4,8ec.24,T-5-N,R-1-E
B3 2.5 § 7B.4 ¢ 160 §  SW1/4,5ec.24,T-5-N,R-1-E
E-4 8.5 B5 67.5+21.5 S NW1/4,5ec.25,T-5-N,R-1-E
-5 5.7 W 93.3+67 5 NKI/A,Sec.22,T-5-N,R-1-E
E-b 5.9 W 97.7+61 5 SH1/4,5ec.15,T-5-N,R-1-E
E-7 A9 W 988+ 4.4 ] NH1/4,5ec.3,T-4-N,R-1-E
W1 19,0 W 95.9+7.9 RW  NE1/4,5ec.b,T-2-N,R-27-¥
-2 19.4 W B43+17.2 RM  SE1/4,8ec.22,T-3-N,R-27-W
W3 18.2 W 949+ 9.8 RW  NW/4,5ec.5,T-2-N,R-26-W
W4 26,3 W 95.6+6.2 RW NWI/4,Sec.b,T-2-N,R-26-W
1384
E-8 4.8 8 50< §  SWi/4,Bec.17,T-5-N,R-4-E
B9 13.4 D 50 §  SHi/4,Sec.17,T-5-N,R-4-E
E-10 9.7 g 50 §  SWi/4,Sec.1é,T-5-N,R-1-E
11 4.9 3 50 §  SW1/4,Sec.15,T-5-N,R-1-E
E-12 5.6 BS 70 S NW1/4,Sec.22,T-5-N,R-1-E
E-13 4.4 £e 70 §  NW1/4,Sec.28,T-5-N,R-1-E
E-14 3.4 W 95 §  SNi/4,Sec.28,T-5-N,R-1-E
-10 18.2 W 95 RN SE1/4,8ec.5,T-2-N,R-26-W
-1 29.9 W 95 RN SN1/4,8ec.17,T-4-N,R-26-H
29.5 W 95 RN SW1/4,Sec.3d,T-4-N,R-26-¥
13 4.7 W 95 RN SWi/4,Sec.3,T-2-N,K-28-N
§ bt W 95 RW  NW1/4,Sec.18,T-2-N,R-27-¥

* W=wheat, S=soybean, B5=grain sorghus, O=oats, C=corn.
v S=5aline, J=detferson, RW=Red #illow.

© Estimated for all 1984 fields.

¢ Planted to corn in 1982, but fallowed during 1983.



METHODS

During 198%, small mammals were trapped after the corn
emerged (10-19 daye after planting), at maximum corn
height, and post harvest, but in 1984, during the post
emergence period only. Trap statioms consisting of two
Museum Special snap traps each were placed at 75 m
intervals along transects positioned uniformly across study
fields. Tramsects ran parallel to corn rows and their
locations remained constant. To more evenly distribute
trapping pressure, trap station locations were shifted 27 m
along the transects during the madimum height period and
then shifted back to the original locations during the post
harvest period (Figure 2). Trapping effort averaged about
six traps/hectare. Variation in trapping effort was dug to
field shape, transect length, and orientation of the corn
rows. Traps were baited with & peanut butter and oatmeal
mixtuwre, set for I consecutive days and nights, checked
once per day, and rebaited if necessary. Trapping dates in
19873 were 14-17 June, 12-13 dugust, and 5-8 November
(gastern aresa), and 2-6 June, B-11 August, and 279 October-—1
November (western area); and in 1984, 24-27 May (east) and
53-8 June {west).

Four transects in each field {(two randomly-—selected
trapping transects, each with a parallel transect 13 rows
to the right) were used to measwe rodent damage dwing the

post emergence period of both years. Counts of damaged and
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Figure 2. Trap station arrangement, Mebraska 19873,

e = trap station location during the post
emergence and post harvest periods.
0 = trap station locations during the maximum

height periocd.




undamaged plants were made along these transects
(approximately 15 to 20 days atter planting) on every other
20 m section of the corn row. In 1963, 229 30-m sections
were cournted in the east and 104 in the west: in 1984, 113

-y

sections in the east and 135 in the west. The number of )

m sections varied among fields because of field size and
shape. A seedling was considered damaged by rodents 14 it
had been dug out completely, or if still standing after
digging, the seed endosperm had been removed. For sach
field, the average number of damaged plants was divided by
the average count of damaged and undamaged plants to obtain
the percent stand loss caused by rodents.

Small mammals removed from traps in the field were
placed immediately in insulated containers with ice. Upon
return to the laboratory (about 4 davs), they were
identified, sexed, weighed, and measured, their stomachs
removed, and carcasses frozen. Stomachs were placed in &
=y formalin solution in individual plastic vials (60 ml)
for at least 48 hours. Stomachs were removed from the
vials, contents removed, and the stomachs discarded.
Contents were washed with distilled water through a
microsieve to remove fluids and to break up large
aggregations of food particles. Using dissection and
compound microscopes, with the aid of reterence sSpecimens
collected in the field, contents were identified according

to food type as green vegetation, animal material



(primarily arthropods/insects), corn seeds, other seeds, or
unidentifiable material. Frequency of occurrence
(Lorschgen 1980) of each food type in the contents was
recorded and edpressed as the percent of stomachs
containing & given food type. Whenever possible, insects
and arthropods were idermtified to order.

T-tests (Steel and Torrie 1980) were used for
statistical comparisors between means for relative
abundance of small mammals and for damage to newly planted
corn. 5A5 Frocedure Correlation (585 Institute Inc. 1980
was used to identify correlations between the amount of
rodent damage and field characteristics including field
size, residue amount, area (east or west), vear (1983 or

1984) , and relative abundance (captures/10o0 trap nights).

RESULTS

Ten species of small mammals were captured in no-till
cornfields (Table 2). Deer mice were the most COmmon ,
comprising 837 of all captures. Northern grasshopper mice
made up nearly 6% of the captures; white-footed mice and
hispid pocket mice about 3% each; thirteen-lined ground
squirrels nearly 2¥%; and Ord’'s kangaroo rats, western
harvest mice, voles, and short-tailed shrews less than 1%
each.

Captures/100 trap nights was used as an indicator of

small mammal relative abundance and was calculated per



study area (east or west), trapping period, and vear. In
the east during 1983, mean relative abundance did not
ditfer among trapping periods (F < 0.0%) (Table 3).
However, in the western area, differences in mean relative
abundance were found between the post emergence and post
harvest periods and between the maximum height and post
harvest periods (F < 0.05)3; there was no significant
difference in abundance betweern the post emergence and
maximum height periods (F > 0.05).

Captures/100 trap nights for each field was averaged
over all trapping periods in 1983. In the east, small
mammal s were more abundant in two fields (% and 7)) tham in
the other five fields (F < 0.0 (Table 3). In the west,
no significant differences were found among any of the four
fields (P » 0,05).

In 19832, relative abundance of deer mice in cornfields
averaged 170 captures/1000 trap nights in the eastern
fields (Table 4). Deer mice were significantly less
abundant in western than in eastern fields (F < 0.0%).
Relative abundance of deer mice in the western area
declined throughout the vear and remained relatively low at
post emergence in 1984, when different fields were sampled.

Deer mice were captuwred throughout fieldsg kangaroo
rate and voles were always captured near field borders.
Other species showed no clear distribution patterns, partly

because of the small number of captures (Table 2).
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Table 2. Small mammals captured in no-tillage cornfields,

Nebraska 198%-84.

Eastern area Western area
-—--1983---- 1984  ----1983---- 1984
Species Gexs PE® MH PH PE PE M4 PR PE
Peromyscus W5 75 A W & 718 3B V7
ganiculatus Fo4a7 39 3 8l o2 9
tnk 5 9 I 1= 1 i
Total 109 119 81 178 207 125 o4 2
Onychoays Ll 38 3 19 1 {
leucogaster F 2 45 2 1 7
Unk 13 3
Total 2 4 10 3 15 19 2 |
Perosyscus ] g & & i
leucopus f 7 2 1 3 1
tink i
Total 15 9 1 1 2
Spermophilus N 3 i
trideceslineatus F 13 1
tnk 3
Total 4y 3 4
Reithrodontomys H 2 12 S
segalotis F 5 i
tink 1
Total 7 i 1t 2
Mus musculus | 3 3
F 3
Total b 3
Perognathus M 1 3 i
hispidus F 1 1 2
tink 10 1
Total 4 11 8 1
Dipodogys | i1
ordii F 1 3 i
Unk 4=
Total O
Microtus sp. tink ge
Blarina Unk 3

brevicauda

 N=male, F=female, Unk=unknown.
® PE=post emergence, HH=gaximua height, PH=post harvest
< Specimens lost; numbers estisated froa field notes.



Table %. Number of captures and captures/100 trap rights
relative abundance) of small mammals in no—tillage
cornfields, Nebraska 19835,

Captures Captures per 100 trap nights

Field Pk MH PH PE MH PH x + 5.D.®
Eastern Area
E-1 5 13 4 12 27 10 16.3 + 9.3
E-2 1 1 h 17 14 b 12.0 + 6.2
E-3 2 1 22 30 33 52 43.0 + 10.4
E-4 19 22 24 14 15 15 14.7 + 0.4
E-5 14 22 18 13 23 19 19.0 + 4.0
E-4 22 U 27 20 g 18.7 + 9.1
E-7 VAR S 40 43 38 40.3 + 2.3
Totals 130 136 106
Means 23 25 211

8.0, +14.8 +10.3 +17.4
Western Area
#-1 48 21 17 14 B 3 9.0 + 4.6
N-2 3025 14 9 10 4 7.7 + 3.2
W-3 7 12 24 13 4 13.7 + 10,90
W-4 9 78 29 19 17 b 14,0 + 7.0
Totals 231 183 72
Heans 16.5 12 4.8

8.0, +6,3 +3.9 +1.0
Dverall

Totals 381 303 178

Means 222U 15

* PE=post emergence, MH=maxisua height, PH=post harvest.
® Standard deviation.




Table 4. Captures/1000 trapnights (relative abundarnce) of
small mammals in no-tillage cornfields, Nebraska 198%-84,

1983 1984
Post Maximun Post Fost
eRergence height harvest emergence
Species East MWest  East MWest  East Mest  East  Mest
Peromyscus 193.3 139.1  200.3 96.9 142.1 43.4 192.6 5l.1
saniculatus
Onychomys 3.3 0.1 6.7 14,7 17.5 1.4 3.4 1.9
leucogaster
Peroayscus 26.6 15.2 1.8 11.9 3.8
leucopus
Speraophilus 7.1 2.7 3.1 2.3
tridecealineatus
Reithrodontosys 51 2.3 123 3.8
aegalotis
Mus susculus 10.5 2,0
Perognathus 7.4 6.2 1.8 0.7 1.1
hispidus
Dipodosys 4.0 3.1 0.7
ordii
Microtus 54
sp.
Blarina 5.1

brevicauda
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Stomach contents of 204 small mammals (nine species)
were analyzed to determine food habits. Insects and other
arthropods were important food items for seven of the nine
species (Table 5). Nearly 100% of northern grasshopper
mouse, thirteen-lined ground squirrel, and short—-tailed
shrew stomachs, and more than 804 of deer mouse and white—
footed mouse stomachs contained insect/arthropod foods.
Western harvest mice also CDHSQmed arthropods, primarily
during the maximum height pericd. House mice had the
lowest freguency of occuwrrence of arthropods (33.3%) but
were captured only during the post harvest period.

Lepidoptera larvas were the most common insect food in
white-footed mouse stomachs and were a commonly ocouwring
food item in stomachs of deer mice and northern grasshopper
mice (Table &). Siuty percent of the thirteen—lined ground
squirrel stomachs contained Lepidoptera larvae. Most
Lepidoptera larvae were consumed during the post emergence
period in late May and early June.

Coleoptera larvae were consumed by deer mice, northern
grasshopper mice, white-footed mice, and thirteen-lined
ground squirrels during the post emergence period. Adult
Coleopterans were consumed during all periods by all
species, with consumption generally increasing from the
post emergence to the madimum height periods and then

decreasing slightly after harvest.



Orthoptera adults, mainly grasshoppers and crickets,
were consumed by at least five small mammal species (Table
&), Thirteen—-lined ground squirvels and grasshopper mice
were the primary consumers of Orthopterans. Highest
consumption of Urthopterans by ground sguirrels was at
maximum corn height.

Adult Hymenopterans (ants) were consumed by fow small
mammal species during post emergence and madimum Corn
height. Spiders (Arachnida:fAraneida) and centipedes were
present, although rare, in stomachs of deer mice, northern
grasshopper mice, and white-footed mice.

Seeds other than corn were consumed by eight of the
rnine species analyzed, the exception being short-tailed
shrews (Table ). Green vegetation was consumed in varying
gquantities by all species throughout the study. Nearly all
Ord’'s kangaroo rat and hispid pocket mouse stomachs
contained green vegetation (Table 5). Green vegetation was
present in the guts of arthropods consumed by small mammnals
but was not included in determining the frequency of

ocourrence of green vegetation.



Table U. Fercent of small mammal stomachs containing major
food items, Nebraska 1983%-84,

Sampling Corn  Other Green Arthropod/
Species period® n seeds seeds veg.® insect
Peromyscus PE-83 20 40 15 30 90
saniculatus HH-83 20 90 45 80
PH-83 20 10 50 38 80
PE-B4 20 30 i) 50 90
Onychoays PE-83 4 30 285 100
leucogaster HH-83 21 9.3 47.4 33.3 95.2
PH-83 12 16.7 75.0 8.3 100
PE-84 3 100 33.3 100
Peromyscus PE-83 15 20 20 40 93.3
leucopus MH-83 7 71.4 .4 85.7
PE-B4 12 41.7 38.3 100
Dipodosys PE-83 2 30 30 100
ordii HH-83 2 50 100
Perognathus PE-83 1 100 100
hispidus NH-83 8 12.5 62.5 75
PE-84 { 100 100
Speraophilus PE-B3 5 20 40 100
tridecealineatus MNH-B3 b 66,7 100 100
Reithrodontomys  MH-83 4 100 20 50
megalotis PH-83 7 14.3 71.4 71.4 100
PE-B84 2 100 30
Blarina MH-83 3 33.3 100
brevicauda
Mus musculus PH-83 9 b6.7 88.9 b6.7 33.3

* PE-83=post esergence 1983, MH-B3=maximus height 1983, PH=post harvest 1983,
PE-BA=post emergence 1984,

® Green veg. does not include green vegetation present in the gut contents of
ingested arthropods/insects,




Table &. Fercent of small mammal stomachs containing
arthropod/insect foods, Nebraska 1983-84.

Sampling  Lep. Col. fol. Orth. Hym.

Species (n) Periods larvae larvae adult agult  adult  Dthere
Peroayscus 20  PE-83 40 10 60 5 13
maniculatus 20 WH-83 40 15 10
20 PH-83 20 35 13 10
20  PE-84 ] 20 75 13 3
Onychomys 4 PE-BD 25 25 100 25
leucogaster 21 WH-83 14.3 8.7 19.0
12 PH-B3 8.3 73 16.7
3 PE-84 100 86,7 33.3
Peromyscus 15  PE-83 4.7 6.7 6.7 6.7 &7 6.7
leucopus 7 MH-B3 14.3 143
12 PE-BA 83.3 8.3 4.7
Reithrodontoays 4 W83 25
aegalotis 7 PH-B3 42.9 14.3
2 PE-84 50
Spermophilus 5  PE-83 60 40 40 40 20
trideceslineatus & MH-B3 0 66,7 167
Hus susculus 9  PH-83 1.4 .
Blarina I W83 100
brevicauda

* PE-B3=pust emergence 1983, MH-B3=paxisus height 1983, PH-B3=post
harvest 1983, PE-Bi=post emergence 1904,

v | ep.=Lepidoptera, Col.=Coleoptera, Orth.=Orthoptera, Hys, =Hymenoptera.
¢ Dther insects and arthropods including entipedes and spiders.

d Contents were unidentifiable.




Some small mammals consumed corn seeds (Table 5,
Deer mice, northern grasshopper mice, house mice, and
western harvest mice consumed corn in the post harvest
period. Five rodent species consumed corn during the post
emergence period indicating that they dug up and consumed
the planted corn seed. Deer mice, northern grasszhopper
mice, white-footed mice, UOrd’'s kangarco rats, and hispid
pocket mice all consumed corn duwring the post emergence
period of 198%, but only deer mice consumed corn during the
gsamg pericd of 19€4.

Fodent damage to newly planted corn (percent stand
loss) varied widely among study fields (Tables 7 and &) .
Fercent stand loss for the eastern area during 19835 (i =

4,7%) was not significantly different from that for the

western area (3 = B.3%) (B > 0,080). However , average stand
loss in 1984 was greater in the west (¢ = 1.3%) than in the
gast (= Q.02%) (F < 0.00035).

Several factors including area (east or west), year
(1983 or 1984), field size, residue type, residue amount,
and relative abundance (captures/100 trap nights), were
compared with the amount of damage to determine if
correlations existed. amount of damage was positively
rorrelated with residue amount (i.e. higher residue amounts
were associated with higher amounts of damage), however,
only about 36% of the variation was exdplained by this

correlation (R = O 59, P = 0.005)., Field size was not



gignificantly correlated with relative abundance (R =
-0.39, F = 0.08) and only 154 of the variation was
explained. When correlation snal yses were run by ares, a
positive correlation between relative abundance and damage

edisted for the western area only (R = 0.89, F = 0.007)

that explained about 79%4 of the variation.



Table 7. Rodent damage to newly planted corn in no-tillage
cornfields, Nebraska, 1983,

Fercent
Date Flants Stand rodent damage
Field sampl ed damaged counts« (stand loss)
Eastern fres
E-1 1% Jun 77 1195 b4
B2 1% Jun 140 1800 8.9
E-= 15 Jun 5 1692 0.3
E~4 15 Jun 12 2914 0.4
E-~5 16 Jun 4% 1966 1.1
E-é& 16 Jun 144 2728 5.3
E-7 16 Jun 280 26T 10.3
Totals: 721 16,966 W= 4.7 + 4.2
Western Area
W1 6 Jun 159 187 5.0
W—3 & oJun 200 2112 .G
W4 & Jun 176 1716 10,73
Totals: 555 7OLE o= B3+ 2.9

* Undamaged plants and plants damaged by rodents.



Table 8. Rodent damage to newly planted
cornfields, Nebraska,

Date
Field sampled

1984,

FPlants
damaged

S5tand

counts®

corn in no-tillage

Fercent

rodent damage

(stand losg)

E-8 1 Junm
E~% 1 Jun
E-10 1 Jun
E-11 1 Jun
E-12 1 Jun
E~13 1 Jun
E—-14 1 Jun

Western Area

W—10 O-& Jun
W11 S—-6 Jun
W1 S—-6 Jun
W13 7oJdun

Totals:

SO
4

206

1746
1304
1215
876
FO0H
&H76
784

4293
4571
1900

976

18]
9}
.08
<)
0. 05
O
O

®=0, 08 + 0,03

“ Undamaged plants and plants

damaged

by rodents.




DISCUSSION

Small mammal density (all species) averaged 14.6
captures/100 trap nights (Table ). Nason (1980 and Timm
(1980) reported that small mammal numbers are higher under
no-till conditions, however, this may rnot be the case. In
& study in lowa, Young and Clark (1984) captured more small
mammals in spring-disced (conventionally-tilled) cornfields
(4539 captures) than in minimum tillage cornfields (379 and
332 captures in two types of fields, respectivel vi.
Fleharty and Mavo (1983) reported densities as high as 103
captures/ 1000 trap nights for grasshopper mice in
conventionally~tilled cornfields in western HEansas.

Although not significant at the 0.0% level, field size
and small mammal density (captures/100 trap nights) were
weakly correlated (R = 0,39, F < 0.08). It is
possible that close prodimity to edge habitats is a
requirement for some speciess; Fleharty and Navo (1983%)
reported that edge habitat may serve as a refugia for small
mammeal . This idea is consistent with the finding that the
small eastern—area fields, with their associated greater
amounts of edge, supported larger populations than the
large western—area +fields. Another euplanation for the
higher densities found in the eastern area may lie in the
overall resource base of the two study areas.
Frecipitation {(generally higher in the eastern area), soil

types and other factors may affect rodent densities.



Food habits analyses are helpful in evaluating not
only what the animal is eating but also the potential
impact of & particular species on the habitat and its
economic importance. Insects were consumed by seven
species, pointing out this generally beneficial aspect of
small mammals. Some species of Lepidoptera larvae
(cutworms) feed on young corn seedlings. One cutworm is
capable of damaging fouwr to six corn plants (Blair et al.
19819 . 14 small mammals consume some of these larvag, the
potential for cutworm damage will be reduced. Deer mice,
grasshopper mice, white-footed mice, and thirteen-lined
ground squirrels all consumed Lepidoptera larvae during the
post emergence period. Damaging insects such as cutworms,
wireworms (Coleoptera: Elateridae), and white grubs
{(Coleoptera:Melolonthinae) may often be clumped in
irregular patterns across fields making detection and spot
control difficult. Additionally, no-till fields with weed
control failure may have increased cutworm problems (D,
Keith, pers. comm.). Small mammals, present throughout
fields, represent a possible biological control mechanism
that may help keep numbers of certain insect pests below
the threshold where economic damage oCours.

Deer mice, grasshopper mice, white-footed mice,
kangaroo rats, and pocket mice consumed corn in the post
emergence period. None of the cornfields had been planted

to corn the previous year and no corn was observed prior to



planting when fields were thoroughly suwveyed. These
results indicate that the corn in the stomachs was from the
planted crop. Although thirteen—lined ground squirrels are
known to damage newly planted corn (Nason 1980, Johnson et
al. 1982, Koehler 1983), no corn was found in the five
stomachs analvyred, possibly because of the small sample
size. Two species (1 pocket mouse, 2 grasshopper mice)
consumed corn during the maximum height period; a period
when corn (seed) should not have beern available. Foclet
mice are known for their caching behaviogr (Scheffer 1938)
and this individual may have been feeding on corn seeds
stored during the post emergence period. Grasshopper mice
generally do not consume seeds until winter when their
preferred insect prey is less abundant (Hansen 1973).

These mice may occupy the burrows of other small mammals
(Bailey and Sperry 1929 and perhaps could have encountered
caches of corn seeds.

The amount of rodent damage varied widely among study
fields and between vears. Some fields experienced severe
rodent damage (greater than 1074 stand loss) while others
received little or none. One might expect the amount of
damage to be directly related to rodent density, (i.e. high
rodent density = greater damage). This correlation was
found in the western area (both years combined) but not in
the east. However, because rodent populations in the west

were smaller in 1984, but damage overall (east and west)



During the post emergence pericod, solls in the eastern
area (both years) were wet and muddy. 0On the other hand,
western fields, although wet during early to mid May, were
dry during the latter part of May and early Jurne in both
vears and sustained generally more damage. Wet soil
conditions may make digqging planted corn seeds less
desirable because rodents must then expend additional time
and energy grooming. The energy gained ftrom the corn seesds
may not be encough to offset the loss due to increased
maintenance of the pelage. These results indicate
potentially less rodent damage in fields or areas of fields
with wet soil conditions through much of the damage period.

Other weather effects may also intfluence the amount of
rodent damage. Wet, cloudy, and windy conditions reduce
thirteen—lined ground sqguirrel activity (Bchwartz and
Schwartz 1981) and may reduce the damage caused by this
species. However, delays in planting due to wet field
conditions or other reasons may also actually increase the
amount of damage by ground squirrels. Johnson et al.
(17982) reported that corn planted earlier in the year (1
May) was damaged less than corn planted 139 days or one
month later; this observation may relate to increased

energy needs for lactation.



MAMAGEMENT IMPLICATIONS

Rodent damage to rewly planted corn was highly
variable. Short-term studies or studies with a small
number of replications (fields) may not accurately detect
the amount of damage actually occurring. Deer mice
comprised about 80X of the small mammal captures in no-till
tields; they also caused some damage to newly planted corn.
However, it is rot known how much of the damage is
attributable to deer mice, so targeting controls to desr
mice may not necessarily eliminate the majority of the
damage. Deer mice were generally distributed throughout
no-till fieldes, therefore any control methods used would
probably have to be applied to the entire field. Fangaroo
rats, always found rnear field borders, also caused some
damage to newly planted corn: it may be possible to limit
control of kangaroo rats to areas near the field perimeter.

Manipulation of edge habitat may be a valuable
cultural control technigque, especially if rodents such as
kangaroo rats that are found near field borders are
responsible for most of the damage to corn. However ,
identification of the primary damage-causing species and
the effects of adjacent habitats on these species is neesded
before cultural control recommendations can be made.

Information gained from this project on the damage-
causing species and their food habits provides a

preliminary base for evaluating control methods. For




Table 5. Fercent of small mammal stomachs containing major
tood items, Mebraska 198%-84,.

Sampling forn  Other Green Arthroped/
Species period* n seeds seeds veg.® insect
Peroayscus PE-83 20 40 15 30 90
saniculatus HH-83 20 90 45 80
PH-83 20 10 90 ] 80
PE-B4 20 30 35 30 90
Onychoays PE-B3 4 30 25 100
leucogaster MH-83 21 9.5 47.4 33.3 95.2
PH-83 12 16.7 75.0 8.3 100
FE-84 3 100 33.3 100
Perosyscus PE-83 15 20 20 L1 93.3
leucopus HH-83 7 7.4 .4 85.7
PE-84 12 41.7 38.3 100
Dipodosys PE-83 2 a0 50 100
ordii HH-83 2 50 100
Perognathus PE-83 i 100 100
hispidus NH-83 8 12.5 62.5 75
PE-84 { 100 100
Speraophilus PE-B3 ] 20 40 100
tridecealineatus MH-83 b 66.7 100 100
Reithrodontomys  MH-83 4 100 0 50
megalotis PH-83 7 14.3 71.4 1.4 100
PE-84 2 100 50
Blarina MH-83 3 33.3 100
brevicauda
Mus musculus PH-83 9 b6.7 88.9 bb.7 33.3

¢ PE-83=post eaergence 1983, MH-83=maximue height 1983, PH=post harvest 1983,
PE-B4=post esergence 1984.

® Green veg. does not include green vegetation present in the gut contents of
ingested arthropods/insects.




Table 6. Fercent of small mammal stomachs containing
arthropod/insect foods, Nebraska 1983%-84.

------------------- Insect foodsb-----mmmeemeeeo
Sampling  Lep. €ol. Col. Orth. Hys.
Species {n) Period* larvae larvae adult adult adult Other<
Peroayscus 20  PE-83 40 10 60 3 13
maniculatus 20 MH-83 40 13 10
20 PH-83 20 35 15 10
20 PE-84 i) 20 73 15 ]
Onychorys 4 PE-B3 2 25 100 25
leucogaster 21 MH-B3 14.3 85.7 1%.0
12 PH-B3 8.3 73 16.7
3 PE-84 100 66.7  33.3
Peroeyscus 15 PE-83 46.7 6.7 26.7 6.7 6.7 6.7
leucopus 7 MH-B3 14.3 14,3
12 PE-B4 83.3 8.3 41.7
Reithrodontoays 4 MH-B3 25
segalotis 7 PH-83 42,9 14.3
2 PE-B4 50
Spermophilus 3 PE-B3 &0 40 40 40 20
tridecealineatus 6  MH-B3 30 b6.7 8.7
Mus musculus §  PH-B3 1.1 11.1
Blarina 3 MH-83 1004
brevicauda

* PE-B3=post emergence 1983, MH-B3=aaximum height 1983, PH-B3=post
harvest 1983, PE-BA=post emergence 1984.

® Lep.=lepidoptera, Col.=Coleoptera, Orth.=Orthoptera, Hym.=Hymenoptera.
© Other insects and arthropods including centipedes and spiders.

¢ Contents were unidentifiable.




Some small mammals consumed corn seeds (Table ),
Deer mice, northern grasshopper mice, house mice, and
western harvest mice consumed corn in the post harvest
period. Five raodent species consumed corn during the post
emergence period indicating that they dug up and consumesd
the planted corn seed. Deer mice, northern grasshopper
mice, white-footed mice, Ord’'s kangaroo rats, and hispid
pocket mice all consumed corn during the post emergence
period of 1983, but only deer mice consumed corn dwing the
same period of 1984.

Rodent damage to newly planted corn {(percent stand
loss) varied widely among study +ields (Tables 7 and 8).
Fercent stand loss for the eastern area during 19835 (g =

4.74) was not significantly different from that for the

western area (2 o= .30 (B > 0,058 . However , average stand
loss in 1984 was greater in the west (¢ = 1.8%) than in the
gast (¢ = Q.02%) (F < 0.00085).

Several factors including area (east or west), year
(1787% or 1984), +ield size, residue type, residue amount,
and relative abundance {(captures/100 trap nights), were
compared with the amount of damage to determine if
correlations existed. Amount of damage was positively
correlated with residue amount (i.e. higher residue amounts
were associated with higher amcounts of damage), however,
only about Z6%Z of the variation was explained by this

correlation (R = Q,59, F = 0,008, Field size was not




significantly correlated with relative abundance (R =
—0.39, B o= 0.08) and only 157 of the variation was
explained. When correlation analyses were run by area, a
positive correlation between relative abundance and damage

existed for the western area only (R = 0.8%9, Fo= 0.007)

that explained about 79% of the variation.



Table 7. Rodent damage to newly planted corn in no-tillage
cornfields, Nebraska, 1983,

Fercent
Date Flants SGtand rodent damage
Field sampl ed damaged counts= (stand loss)
Eastern fres
E- 15 Jun 77 11953 6.4
E-2 135 Jun 160 1800 8.9
E-Z 1% Jun ] 1622 0.3
E—-4 159 Jun 2 2914 0.4
E-5 16 Jun 3 EPb6E 1.1
E-& 16 Jun 144 2728 Se3
E~-7 16 Jun 280 2ETE 10,5
Totals: 721 16,966 W= 4,7 4+ 4.7
Western Area
W—1 & Jun 159 x187 5.0
W2 & Jun 200 211z 9.5
W—4 6 Jun 176 1716 10.3
Totals: 535 TOLE o= 8.3+ 2.9

= Undamaged plants and plants damaged by rodents.



Table 8. Rodent damage to newly planted cormn in no-tillage
corntfields, Nebraska, 1984.

Fercent
Date Flants Stand rodent damage
Field sampled damaged countse {(gtand loss)
Eastern Area
E-8 1 Jun 8] 1746 O
E-9 1 Jun O 1204 O
E-10 1 Jun 1 1213 0. 08
E-11 1 Jun Q 876 O
E-12 1 Jun 1 2008 0. 08
E-13 1 Jun 0 &76 O
E-14 1 Jun 0 784 O
Totals: 2 8627 M=0, 02 4 0L 03
Western Area
W10 5—-6 Jun 83 42973 1.9
W—11 S—-6 Jun 80 4571 1.7
W—13 5-6 Jun 59 1900 ]
W13 7 Jdun 4 P7é 0.4
Totals: 206 11,760 A=1.5% + 0.8

= Undamaged plants and plants damaged by rodents.
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DISCUSSI0N

Small mammal density (all species) averaged 14.64
captures/100 trap nights (Table 3). Nason (1980) and Timm
(19280) reported that small mammal numbers are higher under
no-till conditions, however, thig may not be the case. In
& study in Jowa, Young and Clark (1984) captured more small
mammals in spring-disced (conventionally—tilled) cornfields
(429 captures) than in minimum tillage cornfields (379 and
232 captures in two types of fields, respectivelyv).
Fleharty and Nava (1982%) reported densities as high as 105
captures/1000 trap nights for grasshopper mice in
conventionally-tilled cornfields in western Kansas.

Although not significant at the 0.05 level, field size
and small mammal density (captures/100 trap nights) were
weakly correlated (R = 0,39, F < 0,08). It is
possible that close proimity to edge habitats is a
requirement for some species; Fleharty and Navo (1983)
reported that edge habitat may serve as a refugia for small
mammal ©. This idea is consistent with the tinding that the
small sastern-area fields, with their associated greater
amounts of edge, supported larger populations than the
large western—area fields. Another explanation for the
higher densities found in the eastern area may lie in the
overall resouwce base of the two study areas.

Frecipitation (generally higher in the eastern area), soil

types and other factors may affect rodent densities.




Food habits analvyses are helpful in evaluating rot
ornly what rhe animal is eating put also the potential
impact of & particular species on the habitat and itse
economic importante. Insects were consumed by seven
specles, pointind out this generally peneficial aspect of
small mammals. Qome species of Lepidoptera larvae
{cutworms) feed on yound corn seedlings. One cutworm is
capable of damaging four to siw corn plants (prair et al.
19810 . 1§ small mammal s CcoOnsume some of these 1arvae, the
patential for cubworm damage will pe reduced. Deer mice.,
grasshopper mice, white~#amted mice, and thirteen~lined
ground squirrels all consumed Lepidoptera 1arvae during the
post emergence period. Damaging ingects such as Cutworms,
Wit @wor me (Coleopteral Elateridae) and white grubs
(Coleoptera:Melolonthinae) may often be clumped in
irregular patterns ACIrDSS fields making detection and spot
control difficult. Additionally. no-till fields with weed
control failure may have increased cubworm problems (D.
Keith, pers. COmimi. )« Small mammal S, preaent throughout
fields, represent a posesible biological cantrol mechanism
that may help keep numbers of certain insect pests below
the threshold where economic damage OoCurS.

Desr MiCE, grasshopper mice, white-footed mice,
angar oo rats, and pocket mice consumed corn in the post
emer Qence period. None of the cornfields had been planted

to corn the previous year and N COrmn Was chserved prior to



planting when fields were thoroughly surveyed. These
results indicate that the corn in the stomachs was from the
planted crop. Although thirteen-lined ground sguirrels are
known to damage newly planted corn (Nason 1980, Johnson et
al. 1982, kKoehler 1983, no corn was found in the five
stomachs analyzed, possibly becauwse of the small sample
size. Two species (1 pocket mouse, 2 grasshopper mice)
consumed corn during the maximum height period; a period
whern corn (seed) should not have been available. Fochket
mice are known for their caching behavior (Scheffer 1938)
and this individual may have been feeding on corn seeds
stored during the post emergence period. Grasshopper mice
generally do not consume seeds until winter when their
preferred insect prey is less abundant (Hansen 1973).

These mice may occupy the burrows of other small mammals
(Bailey and Sperry 192%) and perhaps could have encountered
caches of corn seeds.

The amount of rodent damage varied widely among study
fields and betwesen years. Some fields experienced severe
rodent damage (greater than 104 stand loss) while others
received little or none. One might expect the amount of
damage to be directly related to rodent density, (i.e. high
rodent density = greater damage). This correlation was
found in the western area (both years combined) but not in
the east. However, because rodent populations in the west

were smaller in 1984, but damage overall (east and west)



was also less that year, the statistical correlation may
not be biologically significant.

The amount of crop residue was positively correlated

H

with the amount of damage (R D.EL9E, F o4 0.0047) but
thise correlation explained only about 36% of the variation
in damage. Other factors, which were not measured, may
atfect both the amount of surface residuss available and
damage:. For example, the amount of residue on the soil
surface may relate to the number of vears a field has been
in no-tillage farming. Under no-tillage systems, soil
disturbance is minimal and residues may accumulate.

Species composition differed between the eastern and
western areas. Ord’'s kangaroo rats were found only in the
west and hispid pocket mice, although present in both
areas, were more abundant in the west. EBEoth of thece
species consumed corn during the post emergence period and
theretore caused some damage. Deer mice were relatively
abundant in both areas and caused some damage. However, if
deer mice were primarily responsible for the damage,
assuming other factors equal, there should have been little
difference in the amounts of damage for the two areas. The
presence of these two species in the western area may help
explain the greater amounts of damage to western fields.
However, no conclusions can be made about the impact of
particular species until more is known about the influence

of other variables between the eastern and western areas.
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puring the post emergence period, soils in the eastern
area (both years) were wet and muddy. On the other hand,
western fields, although wet during garly to mid May, were
dry during the latter part of May and garly June in both
years and sustained generally more damage. Wet soil
conditions may make digging planted corn seeds less
desirable because rodents must then expend additional time
and energy grooming. The energy gained from the corn seeds
may not be enough to offset the loss due to increased
maintenance of the pelage. These results indicate
potentially less rodent damage in fields or areas of fields
with wet soil conditions through much of the damage period.

Other weather effects may also influence the amount ot
rodent damage. Wet, cloudy, and windy conditions reduce
thirteen—lined ground squirrel activity (Schwartz and
Schwartz 1981) and may reduce the damage caused by this
species. However, delays in planting due to wet field
conditions or other reasons may also actually increase the
amount of damage by agr ound squirrels. Johnson et al.
(198%) reported that comn planted earlier in the year (1
May) was damaged less than corn planted 15 days or One
month laters; this observation may relate to increased

enerqgy needs for lactation.



MANAGEMENT IMFLICATIONS

Rodent damage to newly planted corn was highly
variable. Short-term studies or studies with a small
number of replications (fields) may not accurately detect
the amount of damage actually occocurring. Deer mice
comprised about 804 of the small mammsl captuwres in no-till
fields: they also caused some damage to newly planted corn.
However, it is not krnown how much of the damage is
attributable to deer mice, so targeting controls to deer
mice may not necessarily eliminate the majority of the
damage. Deer mice were generally distributed throughout
no-till fields, therefore any control methods used would
probably have to be applied to the entire field. Fangaroo
rate, always found near field borders, also caused some
damage to newly planted corn; it may be possible to limit
control of kangaroo rats to areas near the field perimeter.

Manipulation of edge habitat may be a valuable
cultural control technique, especially if rodents such as
kangaroo rats that are found near field borders are
responsible for most of the damage to corn. However,
identification of the primary damage-causing species and
the effects of adjacent habitats on these species is needed
before cultural control recommendations can be made.

Information gained from this project on the damage-
causing species and their food habits provides a

preliminary base for evaluating control methods. For




example, efficacy of seed-coated repellents may be species—
specificy therefore, identification of the species that
cause damage is desirable. SBtomach content anal yses
identify beneficial food habits such as the consumption of
corn—damaging insects and weed seeds as well as food
preferences. Identifying preferred foods may be useful in
later studies to determine i+ altermate feeding (i.e.
scattering grain on the soil swface for rodent
consumption; discouraging digging) might be an effective
control technigue. Toxic grain baits that might be used to
control rodents would also eliminate their beneficial
aspects, including the consumption of crop-damaging

insects, weed seeds, and grain left from harvest.



LITERATURE CITED

Bailey, V. 1895, The prairie ground squirrels or
spermophiles of the Mississippi Valley. U.B. Dept. of
figric., Div. of Ornithol. and Mammal., Bull. No. 4.
Washington, D.C., 63pp.

Bailey, V. and C.C. Sperry. 1929, Life history and habits
of the grasshopper mice, genus Onychomys. U.5. Dept.
fAgric. Tech. Bull. 145:1-19.

Beasley, L.E. and G.E. Mckibben. 1976, touse control in
no—-till corn. I1limois Agric. Exp. Sta., Dixon
Springs Agric. Center, Simpson, I1ll. DSAC 4: 2730,

Blair, B.D. et al. (14 other authors). 1981. Corn pest
management for the midwest. HNorth Central Regional
Fubl. hNo. 96, 124 pp.

Burt, W.H. and R.F. Grossenheider. 1976. A Field Guide
to the Mammals. Third Edition, Houghton Mifflin Co.,
Boston, 289 pp.

Conserv. Tillage Inf. Cent. 1984, 1983 National bBurvey,
Conservation Tillage Practices. Conservation Tillage
Information Center, Ft. Wayne, Indiana.

Fenster, C.R. and G.A. Wicks. 1977. Minimum tillage
faliow systems for reducing wind erosion. Trans.
ASAE 20(5) 1 906-F10.

Fitzpsatrick, F.L. 192%. The ecology and economic status
of Citellus tridecemlineatus. University of lowa
Studies in Natwral History, Iowa City, IA. New Series
No. 86. 11(1):3-40,

Flake, L.D. 19735, Food habits of fow species of rodents
on & short—grass prairie in Colorado. J: Mammal.
54(3) 1 636-64AT .

Fieharty, E.D. and E.W. Navo. 1285, Irrigated cornfields
as habitat for small mammals in the sandsage prairie
region of western Hansas. J. Mammal. &64(3):367-379.

Hall, E.H. 1959, Mammals of North America. John Wiley
and Sons, New York, 2 vols., 1181 pp.

Hansen. R.M. 1975, Flant material in the diet of
Onychomys. J. Mammal . Sé:SE0-DEL.



Havward, G6.F. and J. Fhillipson. 1979. Community
structure and functional role of small mammals in
ecosystems. Fages 135211 In D.M. Stoddart (Ed.),

Ecology of Small Mammals. Chapman and Hall, London.

Higsaw, F.L. and F.D. Emervy. 1927. Food selection of
ground squirrels, GCitellus tridecemlineatus. J.
Mammal . B8:41-44.

Holm, B.A., R.J. Johnson, D.D. Jensen, and W.W. Stroup.
19a4. Thiram and methiocarbk for controlling deer mice
in conservation tillage fields. Unpubl. final report
(NAFIAF——8tate Formula Funds). Department of
Forestry, Fisheries and Wildlife, University of
Nebraska, Lincoln, 18pp.

Holm, K.E., R.J. Johnson, and W.W. Stiroup. 1984. Rodent-
agriculture interactions in no-tillage crop fields.
Fage 109 In W.F. éAndelt (Ed.) Froceedings of the Sixth
Great Plains Wildlife Damage Control Worbkshop.
(Abstract only).

Horner, B.E., J.M. Taylor, and H.A. Padykula. 1965. Food
habite and gastric morphology of the grasshopper
Mot se. J. Mammal. 454): 5138355,

Houtcooper, W.C. 1978, Food habits of rodents in a
cultivated ecosystem. J. Mammal. S9(E)1427-420.

Johnson, M.S. 1926, fctivities and distribution of
certain wild mice in relation to bictic communities.
J. Mammal. 722452735,

Johnson, D.R. 1961, The food habite of rodents in range
lands of southern Idaho. Ecology 42:407-410.

Johrnsorn, MN.C. 198%. Radgers. Fages Cl1-3%, In R.M. Timm
(Ed.), Frevention and Control of Wildlife Damage.
Great Flains Ag. Council, IANMR, University of

Nebraska, Lincaln.

Johngson, R.J., A.E. koehler, and 0.C. Burnside. 1928%2.
Fodent repellents for planted grain. Fages Z205-209,
In, R.E. Marsh (ed.), Proceedings: 10th Vertebrate
Fest Conference. University of Calitornia-Davis.

Jones, J.k., Jr. 1964, Distribution and taxonomy of
mammale of Nebraska. Univ. Kansas Fubl., Mus. Nat.
Hist., 16:1-3546.



Jones, J.K., Jr., D.M. Armstrong, R.5. Hoffmann, and C.
Jones. 198%. Mammals of the Northern Great Flains.
Univ. Nebraska Press, Lincoln, 379 pp.

Foehler, A.E. 198%. Methioccarb and thiram as thirteen-
lined ground squirrel repellents in newly planted
corrn.  M.B5. Thesis, Univ. Nebraska, Lincoln, 7& D .

Forschgen, L.odJd. 1280, Frocedures for food-habits
analyses. Fages 113-127, In $.D. Schemnitz (Ed.),

Wildlife Management Technigues Manual, 4th Ed., The
Wildlife Society, Washington, D.C.

Nasorn, 6. 1981. Ecofallow and game birds. In K. Elein

(BEd.), Froceedings: Ecofallow Conference. Coop. Ext.
Serv., IANF, Univ. Nebraska, Lincoln.

Navo, H.W. and E.D. Fleharty. 1984, Small mammals of
winter wheat and grain sorghum croplands in west-
central Hansas. Frairie Natur. 15(4):159-172.

Oreutt, I.H. and J.M. Aldrich. 1892, Food habits of the
striped gopher. South Dakota Agric. Coll. and Exp.
Sta. Bull. Mo. Z0., pp. 8-11.

Rodgers, R.D. and J.EB. Wooley. 198%. Conservation tillage
impacts on wildlife. J. Soil and Water Conserv.

S8(E) 1 218-213,

8A8 Institute Inc. 1982, S8A5 User s Guide: Basics, 1987
Edition. B8AS Institute Inc., Cary, NG, 923 PP .

Scheftfer, T.H. 1928, Focket mice of Washington and Oregon
in relation to agriculture. U.5.D.6. Tech. Eull.
608: 1-15.,

Schwartz, C.W. and E.R. Schwartz. 1981. The Wild Mammals
of Missouwi. FRevised Ed., Univ. Missouri Fress,
Columbiea, 356 pp.

Stegl, R.G.D., and J.H. Torrie. 1980, Principles and
Frocedures of Statistics. Second Edition. McGraw-Hill
Inc., New York, &33% pp.

Stoddart, D.M. 197%. Ecology of Small Mammals. Chapman
and Hall, London, 7286 pp.

Stoner, D. 1718. The rodents of Iowa. ITowa Geol. Surwv.
Bull. No. S, pp. 29-F6.



Timm, R.M. 19680, Control of rodent damage in ecofallow.
Fages wl-3, In R. Klein (Ed.), Froceedings: Ecofallow
Conference. Coop. Ext. Serv., IANK, Univ. Nebraska,
Lincoln.

U.S5. Department of Agriculture. 1975, Minimum tillage: a
preliminary technology assessment. Office of Flanning
and Evaluation, Washington, D.C., 34pp.

Wicks, G.A. 1976. Ecofallow: & reduced tillage system
tor the Great Flains. Weeds Today 7(2):20-23,

Whitaker, J.0., Jr. 1966, Foodes of PMus musculus,
YECUS 1

in Vigo County, Indiana. J. Mammal. 47:A47%-486

ORWE

Whitaker, J.0., Jr. 1972, Food and external parasites of
spermophilus tridecemlineatus in Vigo County, Indiana.
J. Mammal. 53:4644-647,

Wood, F.E. 1210, A study of the mammals of Champaign
County, Illirnois. Bull. Illincis State Lab. Nat.
Hist. 8:501-549,

Young, R.E. and W.R. Clark. 1984, Hodernt populations and
crop damage in minimum tillage cornfields. Fage 108,
In, W.F. Andelt (Ed.), Froceedings of the Sisth Great
Flains Wildlife Damage Control Workshop, (abstract

only).
Zimmerman, E.G. 1965, A comparison of habitat and food of
two species of Migrotus. J. Mammal. 463605415,




fAppendiy 1.

.....

Characteristice reported in the literature of
small mammals found in Nebraska no-tillage cornfields.

Lengths (mm)

Hind

Species Total Tail Foot
Perosyscus 111-203  41-98 15-25
saniculatus

Feroeyscus 139-212  61-102  19-25
leucopus

Reithrodontoays  101-155 41-102  12-19
segalotis

Onychomys 135-139  25-61 20-23
leucogaster

Speraophilus 177-317  &0-127  25-41
trideceslineatus

Perognathus 190-247  85-120  24-30
hispidus

Dipodorys 244-281 129-156  40-44
ordii

Microtus 117-186  22-47 14-23
Spp.

Hus 127-206  £0-101 13-22
pusculus

Blarina 103-141  19-31 13-18

brevicauda

bestation Litter
Ear  Height (g) Period Size
12-22 9-28 21-23 days 1-9
3-4 comaon
153-19 11-36 21-23 days 2-6
9-15 §-17 23-74 days 1-7
sostly 3-35
14-17 2543 app. 4 i-6
weeks avg. 4
6-12 113-141 spring 27-28 days 8-10
226-253 fall
12-14  28-40 N/R -4
12-13  42-78 29-30 days 2-5
avg.3
f1-t6  21-74 21 days 3-4
11-19 14-28 19-21 days 5-7
K/R 13-3¢ N/ N/A




fippendix 1 {continued).

Weaning
Litters/ of Sexual Population Hose
Species® year young saturity density Longevity Tange
PH sultiple, but  2-3 weeks, females at §-  25-37/ha  perhaps up spall
do not breed  sosetimes 7 weeks, asales to 2 years 0.2-0.6
year -round 4 somewhat later ha
PL up to B with  at 3-4 tesales at 7 0.4-16/ha  s=mall i N/ R
an average WEEKS weeks with survive teo
of 4 pales later second year
RM up to 7 or atter 2 sost at 3-4 abundant in rarely more sgall
aore weeks months, females places than 1 year 0.2-0.6
before males ha
bL 2-3 about 3 both sexes at N/& N/A about
weeks 4 months, but 2.5 ha
not in summer
of birth
57 i app. 4 year following 2-B/ha N/B males up
weeks birth when to 4.5 ha,
concentrated females
1.5 ha
PH prob. 2 N/A N/A N/R probably N/A
does not
exceed 2
years
ns pany, by 3rd fesales at 235 b-16/ha  small restricted
influenced week days, males at 24-174/ha  proportion less than
by 5 weeks when exceeds &0 0.2 ha
environsent abundant  days, seldos
past 16
months
M 13-14 with 3 weeks as early as hundreds/ha  few live restricted
S-10 norsal 6 weeks under pore than  fairly
favorable i year sedentary
conditions

» PM=Peromyscus saniculatus, PL=F, leucopus, RA¥=Reithrodontosys segalotis,

OL=Onychoeys leucogaster, ST=Speraophilus trideceslineatus, PH=Perognathus hispidus,

MS=Hicrotus spp., MM=Hus susculus.

Sources: Jones 1964, Burt and Grossenheider 1976, Schwartz and Schwartz 1981, Jones et al. 1983,
Tins 1983.
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c impact,

from the literature,

general habits, food
of small

found in no-tillage crop fields.

Species Habitat General Habits
Peroayscus Prefers open areas such Spend entire lives in one
eaniculatus as pastures, meadows, location; mostly nocturnal;
and cultivated fields feed during evening and
just before dawn;
congregate in winter -
ctherwise solitary
Peroayscus Primarily wooded/brushy Spend large amount of
leucopus areas; GCCurs in open time in trees; do not
areas with harvested hibernate
grain that border
wooded/brushy areas;
dispersing young may
inhabit open areas
Reithrodontosys  Abandoned fields, Active day and night;
segalotis seadows, fence rows; prefer to feed just after
areas with dense groun sunset to about midnight;
cover; most abundant in do not hibernate,
sites near water,
Brychomys Semiarid grasslands and Highly territorial; do
leucogaster shrublands with sandy/ not hibernate; nocturnal.
silty soils for dust
bathing; cosson in fence
rows which support high
nuabers of preferred
insect prey.
Spersophilus Flat, open grassiands/ True hibernator; diurnal
trideceslineatus fields wherever cover and prefers bright,sunny

is short; well-adapted
to cropped lawns,golf
tourses, etc.

days with little wind;
expend large asounts of
energy caching food;
splitary.

habits,
mammals
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fAppendix 2

{continued).

Species Habitat General Habits
Perognathus Shortgrass prairies May be inactive for part
hispidus with friable soil and of the winter; solitary;
sparce vegetation; do not hibernate,
upland areas, usually
on sites with consider-
able bare ground.
Dipodosys Sandy soils, although Nocturnaly active year-
ordii sometises found on round; occurs in aggre-
hard soils; generally gations but with little
not in crop fields but social organization;
pn areas adjacent to taches large numbers of
fields {rangelands); seeds; do not hibernate.
sesi-arid/arid regions;
areas with considerable
hare soil,
Microtus Upland, herbaceous Well-defined runway sys-
speCies tields, fence rows, tens above and below

lequse fields; dense
vegetation.

ground; social with very
high reproductive
potential; active day and
night; short-lived (many
only several sonths).

Mus susculus

fssociated with build-
ings; abandoned fields
fence rows; cultivated
grain fields {esp.
atter harvest).

Sedentary with ssall home
range; social, forming
colonies; sostly noctur-
naly generally live less
than 1 year.

Blarina
brevicauda

Wet sites in flooded
areas or fields covered
with heavy, weedy
growth; ococur less
often in grassy COvVer.

Extreaely active; mostly
nocturnal but search for
tood anytise of day or
night.




Species

Appendix 2 (continued).

Food Habits

Econosic Ispact

Peromyscus
saniculatus

Oanivorous; insects
{beetles and moth larvae),
seeds and domestic grains
{corn and soybeans); aay
tache seeds in fall

Abundant prey for
predators; consuse
large quantities
of weed seeds and
insects; damage
SpRR Crops and
grain stores

Peromyscus
leucopus

Similar to deer mouse
with utilization of food
reflecting availability
of those foods.

Similar to deer
mouse but prob,
does not greatly
ispact crop areas
because of prefer-
ence for wooded
areas; usually
present at low
densities,

Reithrodontosys
segalotis

Mostly herbivorous; seeds
ot various grasses and
legumes, arthropods in
spring and summer,

Prey for predators;
damage to planted
trops is probably
ainisal due to low
population numbers,

Onychomys
leucogaster

Mostly carnivorous; adult
and larval beetles, other
insects and arthropods,
other rodents; plant
material during winter when
few insects are available.

Generally beneficial
because of insec-
tivorous habits;
negligible injury
to crops.

Spersophilus
tridecemlineatus

Osnivorous; eats app.

equal amounts of plants

and animals; grasshoppers,
adult/larval beetles,
larval soths, seeds/foliage
of cultivated grains,

waste grain; caches seeds

May damage crops by
digging up sprouting
corn; consusption of
insects offsets
detrimental aspects;
prey for predators,

4



Appendix 2

Species

(continued).

Food Habits

Economic Ispact

Perognathus
hispidus

Mostly herbivorous; mainly

seeds which seea to be
selected rather than
gathered at random; some
insects in spring;
stbsists on large caches
of seeds in winter.

Because of its
granivorous habits,
say dasage some
planted grain crops.

Dipodosys
ordii

Hostly herbivorous; mainly

seeds; occasionally eats

vegetative parts of plants

soae insects (spring).

Dig up newly planted
seeds; tut off
sprouts; aost severe
dasage occurs at high
population densities;
caching behavior smay
restrict reseeding;
eat waste grain after
harvest,

Microtus
species

Hus wusculus

Vegetative parts/seeds
of grasses, sedges, and
other succulent plants;
nay eat anisal foods;
large food caches above
and below ground.

Capable of consue-
ing large guantities
of food; prey for
predators.

Prefer grain and vege-
table products but will
eat nearly anything;
waste/contasinate aore
food than is consumed;
do not require water,

Very destructive;
damage grain and
other stored foods
spread disease,filth.

Blarina
brevicauda

Hostly carnivorous;
insects and other arthro-
pods; some plant material
{winter}; animal food is
cached but usually spoils
before being eaten.

Beneficial because
of its insectivorous
habits.

Sources: Bailey and Sperry 1929, Hall and Kelson 1939, Johnson 1961, Burt and frossenheider
1976, Schwartz and Schwartz 1981,

Jones et al. 1983, Tias 1983,

44



fppendix 3. Wildlife species, other than small mammale,
found in no—-tillage cornfields, Nebraska, 1983-84,

In addition to the small rodents and shrews present,
eight bird, three amphibian, one reptile, and two other
mammal species were observed in no-tillage fields. NMests
af fouwr bird species were found and the presernce of a
horned lark fledgling indicated nesting for that species

also.

Horned lark (Eremopbils alpestris) (fledgling)

Northern bobwhite (Colinug virginianus)

Mouwrning dove (Zenaldsa macroira) (nests located)
Meadowlark (Stwnella spp.) (nests located)

Commorn mighthawk (Chordeilles minor)

Fing-necked pheasant (Fhasianus colchicus) (nests located)
Brows thrasher {(Towostoma ruf

Field sparrow (Spizella pus]

{nests located)
Amphiblans

Leopard +frog (Hana spp.)

Toad (Bufo spp.)

Salamander (Anbystoma spp.)

Reptiles

Frairie rattlesnake (Crotalus viridis)

Mammals

)

Eastern cottontail (Bylvilagus
Black—tailed jackrabhbit (Lepus

i




Appendix
small mammals captured in no-tillage cornfields,

1983-84.

4,

4 éy

Mean length and weight measurements for adult=

Lengths (ma)

Nebraska,

Species® Sex n Total Tail Hind Foot Ear Weight {g)
Y N 315 147.6 + 9.5 94,2 + 6.4 18.7 + 1.0 136+ 1.0 20.1 + 3.4
{it - 11 {41 - bb) {12 - 21) {1t - 18 (8.3 - 29.9)
F o215 150.9 + 10,0 54,7 + 5.0 18.4 + 0.9 13.8 ¢ 1.1 22.2 + 4.9
{117 - 174) {42 - 70) {13 - 21) {11 - 20 {9.0 - 38.9)
L N 19 148.2 ¢ 16,1 39.1 + 9.3 19.0 + 1.9 3.6+ 1.7 18.3 + 6.2
{119 - 180) 42 - 78) (17 - 23 it - 17 (1Lt - 3.3
Foo12 158.9 + 21,3 40.7 + 10.2  18.8 + 2.0 14.0 + 1.3 3.4+7.7
{135 - 197) {48 - 83) {17 - 22) t12 - 16) {10.4 - 33.5)
oL M8 142,5 + 14,6 37.3 + 4.6 2.4 4 1,0 14,6+ 1.2 32,1 + 1048
{104 - 167) {29 - 44) (18 - 22) {12 - 1) {11.2 - 48.5)
F 12 193.2 + 11,0 39.3 + 5.4 22,1 + 0.8 15.1 ¢ 1.2 42.4 + 11.7
{137 - 169) {32 - 48) {21 - 24) {14 - 17) (27.6 - 69.2)
ST o3 256.7 + 17,7 80.7 + 4.7 35.3 + 0.4 6.7+ 1.5 136.4 + 18.4
{245 - 277) {83 - 93) {35 - 38} {3 - 8 {115.8 - 150.8)
Food 272 90 38 7 154.9
PH B3 194.4 + 13,4 94.4 + B.4 26.0 + 2,2 8.2 + 1.3 o+ 143
{180 - 215) (83 - 10%) (25 - 30) {6 -9) {18.7 - 51.2)
Fo4 214.8 £ 18,4  99.0 + 9.6 25.3 ¢ 2.4 9.3 ¢ 1.7 49,7 + 13.7
1193 - 235) (85 - 107) {22 - 28) {7 - 11 {34.2 - 60.3)
Do L 235 135 39 7 3
F 3 246.3 + 10.6 130.7 + 4.0 40,0 + 2.0 8.3+ 1.2 81,3 + 7.8
1235 - 256) (127 - 139) (38 - 42) {7 -9 {56.1 - 64.8)
RH N4 136.3 + 11.4  60.3 + 5.6 173 £ 0,3 12,3 + 0.5 1.2 + 2.0
122 - 153) {54 - 69) {17 - 18) {12 - 13) 8.3 - 1.2
F & 143.3 + 8.9 810+ 2.4 16.8 + 0.4 12,8 + 1.2 13.1 + 2.8
{133 - 155) 158 - 6%) {16 - 17) (11 - 14) (9.0 - 1.2




Appendix 4

(continued) .

Lengths (ms}

47

Species? Sex n Total Tail Hind Foot Ear Weight (g}

L] I 166.7 + 9.0 75.0 + 5.7 18.3 + 0.8 12.3 + 1.5 17.6 + 3.3
{158 - 182) {69 - B84) {17 - 19 {11 - 13 {14.0 - 22,7}

Foo2 164,53 + 9.2 73.0 + 4.2 18.0 + 0 12.5 + 0 18.9 + 4.1
{158 - 171) {70 - 76) {18) {12 - 13} {14.6 - 23.2)

BB < 3 112,06 £+ 3.5 197 + 1.3 13.0 + 0 3.7+ 0.6 12,6 + 2.0
{108 - 114) (18 - 21} {13) (3 -4 (11.4 - 14.9)

a Any individual that had reached sexual saturity (i.e. all except juveniles),
b PM=Peromyscus saniculatus, PL=Peroamyscus leucopus, OL=Onychomys leucogaster, ST=Spersophilus
trideceslineatus, PH=Perognathus hispidus, DO=Dipodosys ordii, RM=Reithrodontoays segalotis,

MM=Mus susculus, BE=Blarina brevicauda.

¢ Not detersined




fAppendix S. Reproductive conditions of small mammals in no-
tillage cornfields, Nebraska, 198%-84.

Reproductive condition of small mammals was determined
by internal and evternal examination and expressed as the

percentage of individuals in & given condition. Males

having scrotal testes were designated as breeding. Females

were designated as pregnant {with at least 1 fetus),

lactating (with enlarged nipples), breeding {with perforate

vaginae); non-breeding females were distinguished from

juveniles based on weight {juvenile weight < 10 g). bome

temales were lactating and pregrnant, hence some columns do

rnot add up to 10074.

Post MaxiEgug Post Post
Eaergence Height Harvest Emergence
1983 1983 1983 1984
Repro, ~ —m=-w=-se-m- mesttTeowos o memtomoTmmTmo mmmmmmmemT
Speciesa Sex Conditionb East Nestc East  West East  West East  MWest
PN ! B 82.5 95.8  96.1 60.9 90.4  100.0
NB 10.5 4.2 3.9 37.0 . .4y -
J 7.0 --3 - 2.2 . 8.5 -
F L 9.6 $9.2 5.6 4.3 89.2 59.3  &b.7
P 38.3 3.6 10,7 5.7 30.8 16,0 -~
B - -- - - - 13.7 1.
NE 14.9 12.8 3.1 62.9 231 8.6 -
J 8.5 -- 3.6 - 3.8 18,5  22.2
PL " B 7. 83.3 +4 + + 80.0  100.0
NB 12, 16.7 + + + - --
J - -~ + + + 200 -~
F L 7.4 0.0 + 100.0 + 4.0 --
P 42.9 50.0 + - + - -
B - - + - + .0 -
NB 14,3 50.0 + - + - -
i 14.3 - + - + 20,0 100.0




Appendix &9 (continued).

Post Maxizus Post Post
Emergence Height Harvest Emergence
1983 1983 1983 1984
Repra. --= -
Species* Sex Condition® East Heste East West East  West East West
oL N B + 33,3 B8.9 20,0 - 66.7  100.0
NB + 33.3 111 80.0 100.0 333 --
J + 3.3 - - - - --
F L 50.0¢ 100.0  85.7 -- - 50.0 +
P -- -- 28.6 -- - 30.0 +
NB 50.0 -- -- 100.0 - - +
i -- - 14.3 - 100.0 - +
87 ] B b6,
NB 33.3 100.0
F L 100.0
NB 100.0  100.0
RH M B 100.0  100,0 50.0 100.0
NB 0.0
4 100.0
F L 40,0 100.0
F 20.0
NB 40.0
! N B 86.7 3.3
NB 33.3 0 bb.T
F NB 100.0
PH M NB 100.0 100.0
F L 100.0 100.0
NB 100.0
b0 N B 100.0
F L 46.7 100.0
NE 33.3

a PH=Peromyscus maniculatus, PL=Peroayscus leucopus, OL=Onychomys leucogaster, ST=Spersophilus
trideceslineatus, RM=Reithrodentosys megalotis, MM=Mus susculus, PH=Perognathus hispidus, DO=Dipodoays
ordii.

b B=breeding, NB=non-breeding adult, J=juvenile, L=lactating, P=pregnant.

¢ Data not available for this time period.



Appendix 6. Small mammals in no-tillage grain sorghum and
wheat +ields, Nebrashka, 1987%5.

Small mammals were trapped in two grain sorghum and
two wheat (recently harvested) fields in the western
area during July 198%Z. All four fields were farmed using
the ecofarming no-tillage system (Wicks 1976). Trapping
procedures were identical to those used in cornfields
during 198%-84.

Five species were captured in the grain sorghum fields
but omly two in the wheat (Table 9. No small mammals were
captured in one of the wheat fields. Deer mice were the
most common species, comprising 79.6 and Z1.7%4 of all
captures in the sorghum and wheat fields, respectivelv.

Overall relative abundance {(captures/100 trap nights)
was much greater in the sorghum than in the wheat fields
{Table 10). Relative abundance of deer mice in the grain
sorghum was 19.9 captures/100 trap nights compared with
ornly 3.3 in the wheat.

In the wheat fields, wheat seed left on the soil
suwtace after harvest operations may have been more
attractive to small mammals than the bait used. Small
mammals were present in both wheat fields as evidenced by
the caching of wheat seeds underneath some of the snap
traps. Daily high temperatures were in excess of
100 F during &ll three days of trapping and may have

discouwaged small mammal activity in these fields.



Table %. Small mammals captured in no-tillage grain
sorghum (6%) and wheat (W) fields, Nebraska — 1987,

Field Sex per 100
Species type Hale Fesale  Unke Total trap nights
Peromyscus 85 47 25 2 74 19.9
maniculatus N 3 3 i t1 3.5
Onychomys &S 8 1 i3 4.0
leucogaster W { 1 0.3
Peromyscus B8 2 2 0.3
leucopus ¥ ¢
Perognathus &S i i 0.3
hispidus ] 0
Mus susculus &85 { 1 0.3
L] 0

Totals G5 = 93
¥=12

* Unk = unknown



.........

Takle 10. Captures and relative abundance of small mammals

in no-tillage grain sorghum and wheat tieldes, Nebrashka,
1983,

Captures
Field Trap per 100
Field size nights Captures trap nights
Grain Sorghus
H-b 10.1 168 63 37.5
-7 13.4 204 30 14,7
372 93 %226.1 + b.1
Wheat
¥-8 8.1 132 ¢ 0
¥-9 12.1 186 12 6.5

318 12 ¥=3.3 + 4.6




Appendix 7. Stomach analysis procedures.

1. Reference specimens used in identifying stomach
contents were collected in the study fields. Flant
materials were generally dried in a plant press. Insects
and other arthropods were placed in a 70% ethvyl alcohol
solution in glass jars.

2. In the lab, stomachs were removed from small mammals
using forceps to hold the stomach and & small scalpel to
cut the esophagus at the anterior end and the small
intestine at the posterior end of the stomach.

3. The intact stomachs were placed in individual 1émm
plastic vials and filled with & 5% formalin solution (19
parts tormalin, 1 part distilled water) for preservation.
With large stomachs (eg. thirteen-lined ground squirrels
and grasshopper mice), stomach walls were severed to allow
the formalin sclution to penetrate the contents.

4. After preservation of at least 48 hours, stomachs were
cut open using & small surgical scissors. Contents were
emptied from the stomach into a microsieve. Stomachs were
washed with distilled water to remove emall particles from
the stomach wall. After all contents were removed the
stomachs were discarded.

5. Contents now in the microsieve were thoroughly washed
with distilled water (wash bottle) to remove small food

fragments, digestive juices, and formalin.




&.  Contents were transferred from the microsieve to the
original vial, using distilled water from a wash bottle to
help transtfer small particles. WVials were then filled with
a 704 ethyl &lcohol solution (ethyl alcohol + distilled
water). At this point the contents were ready to be
identified.

7. Contents were emptied from the vial to several petri
dishes, the number of dishes depending on the amount of
contents. Generally, observation and identification was
enharnced by spreading food items uniformly in a dish so
that one food item was not directly on top of another. In
some cases, the contente were placed in the microsieve and
washed with additional distilled water to remove more of
the small food particles.

8. UOne dish at a time was placed under a dissection
microscope. Observations and identification of food types
were made beginning with the lowest magnification and then
zooming in at higher magnifications. All insect and other
arthropod identification was made at this stage. Reference
specimens of food items likely to be found in the stomach
conterts were used to help identify contents.

9. Fragments of green vegetation, corn, and/or other seeds
were tentatively identified using the dissection
microscope. Fragments were placed on a glass microscope
slide with & drop of distilled water; crushed and mixed

with the water with & dissecting needle and/or forceps.



10, The glass slide was viewed under a compound microscope
at the lowest magnification and then at the next highest
magnification if needed. Identification of corn was made
by comparing the fragments found in the stomach with
fragmente from known corn seeds.

i1. Food items were identified as either corn seeds, seeds
other than corm, green vegetation, insect/arthropods, or
other. Data were guantified using the frequency ot
occurrence method (Korechgen 1980). Volume of individual

food items in the stomach contents was not measured.
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