wm ‘A

- mm Mn Wy e

] 4 S &

& ) ) e W o

a
LINT
Pt
-l

of
OLL
ma

@
é ALl

CHIGAN STAT
<

§

N
Thesis for the Degree
i

Ck
CA

TR RESTRER—r—,r~



This is to certify that the

thesis entitled
Ringnecked Pheasant Abundance and Food Avail-
ability in Clinton and Cess Counties,
Michigan

presented by

C. Richard Terman

has been accepted towards fulfillment
of the requirements for

M. S. Zoology

degree in

PR

)

- 1 L ¢ 7 Z. ‘*&{L{_’;vj_

(_‘rMajor professor

Date November 29, 1954,




RINGNECKED PHEASANT ABUNDANCE AND FOOD AVAILABILITY
IN CLINTON 4ND CASS COUNTIZS, MICHIGAN

By

C. RICHARD TZRMAN

A THESIS

Submitted to the School of Graduate Studies of Michigan
State Colleze of Azriculture and Applied Science ‘
in partial fulfillment of the requirements

for the degree of

MASTER OF SCIENCE

Devartment of Zoology

1954



THEYIS




11

ACXNNOWLEDGLIENTS

The euthor wishes to express his sincere thanks to
Drs. G. A. Petrides, P. I. Taclz, and M. D. Pirnle of the
Depvartments of Fisherles & Wildlife and Zoology, for their
helpful advice and criticism. He 1s 2lso grecatly indebted
to Mr. Ralph Blouch of the Game Division, Michigen Depart-
ment of Conservation, who made available data on theasant
abundance and asslsted in many other ways.

Grateful acknowledgments are also due Drs. W. D. Baten
of the Agricultural Exzeriment Station, and Don W. Hayne,
of the Zoology Department, for thelr considereble ald in
statisticel enelyses, to Drs. G. W. Poarmelee and G. Steinbauer,
of the Depertment of Botany, for advice in plent and seed
identification, to Aelred D. Gels end Robert Housedorf,
graduate students in the Depzartment of Fisheries & Wild-
life, for assistance in fleld sampling and for other help,
and to Mrs. B. R. Henderson, secretary in the office of the
Department of Zoology, who aided 1n many ways.

During the investigzation, the author was employed by
Michigan State College as a graduate teaching assistant
in the Department of Zoology. He 1is grateful for the
financlial supoort, facilltles and materials provided.

Deepest gratitude is due the author's wife, Phyllis
McAdam Terman, who aided in the typing and preparation of

the paper and provided encouregement throuchout the study.

334480



RINGNEZCKED PHEASANT ABULDANCE AND FOOD AVAILABILITY
IN CLINTON AND CASS COUNTIES, MICHIGAN

By
C. Richard Terman

AN ABSTRACT

Submitted to the School of Graduate Studies of Michigaen
State College of Agriculture and Applied Scilence
in partial fulfillment of the requirements
for the degree of

MASTER OF SCIEKCE

Department of Zoology

1954

~
< .
. "7
RN T

-

Approved P T FC e e




RINGNECKED PHEASANT ABUNDANCE AND FOOD AVAILASILITY
IN CLINTCN AND CASS COUNTIES, NMICHIGAN

ABSTRACT

Clinton and Cass counties of Michigan differ greatly
in populations of the ringnecked pheasant with Cass having
very few birds. Szmples of the winter foods available to
the pheasant were taken from these two counties during the
winter of 1953-1954 with the alm of ascertaining if there
exlsted differences in quantiti‘of food avallable to pheas-
ants during this critical period of their annual cycle,

The samples were selected systematicelly in filelds
bordering the crowing count survey route for each county.
The crop types sampled were corn (mechanically picked),
wheat stubble, hay (211 types), fallow flelds, herbaceous
field borders, and shrubby field borders. Four filelds of
eech crop type were sampled in each county. A one foot
gquare quadrat was used and the area sampled was one foot
square extending two feet above the surface of the ground.
The focd materials (seeds and fruits) included within the
quadrat were gathered in sacks, sorted, dried uniformly,
and welghed to the nearest mllligrem. The tedlous nature
of the collecting, sorting, and welghing procecsses became
evlident as this phase of the work was undertaken. Time
limitations resulted in comperlsons being aveilable only

for November, December and Marche.



The welghts of food collected for each crop type durlnz
each month were tctaled and comparison of counties under=-
teken. Analysis of variance tests for each crop type by
months between counties showed that significant differences
at the five per cent level occurred in four of the eighteen
comparisons made. In December these were hay, fellow filelds,
end herbaceous fleld borders. There was also a significant
difference between herbaceous field borders sampled in Nov-
ember, Where differences occurred, Cass had the largest
quantity of food avallable,

Analyses of varlance were completed on the pooled total
welghts of samples from corn, wheat, hay and fallow filelds,
and on the entire set of data. In each case signiflcant
difference was found to exlst 1n the quantity of food avail-
able along the census routes in Cess and Clinton countles
with Cass having more food availeble.

Since Cass county has a low pheasent populetion the
avellabllity of food does not seem to be a causative factor

for the difference in pheasant abundance in these two areas,
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I, INTRODUCTION

The ringnecked pheasant (Phasgiesnus colchicus Linnaeus)

1s dlstributed throuzh portions of northern and western
United States. In Michligen, the specles 1s confined chief-
ly to the southern half of the lower peninsula although
abundance within thls area varies locally. The purpose

of thils study was to examine two localitles differing
marxedly in pheasant population size and to ascertzin if
there existed a significant difference between these local-
itles 1n the quantity of food avalleble for pheasants dur-

ing the critical winter season.



II. STUDY AREAS

Due to the great difference in pheesant population
levels, stﬁdy areas were selected in Clinton and Cass coun-
ties. Indices of pheasant abundance in these two counties
are shown in Table 1 (Anonymous, 1952, 1953, 1954; Blouch,
1953b, 1954).

TABLE 1
INDICES OF PEEASANT POPULATIONS IN CLINTON AND CASS COUNTIES
1951 1952 1953
Clinton
Crowing count 14.9 24,2 16.3
Broods (mail carriers) 8.8 0.2 745
i1l
Total 17,176 16,009 24,199
Birds per pheasant
hunter 2.8 2.7 249
Cass
Crowing count (none made) (none made) o8
Broods (mail carriers) 1.7 6 1,2
Kill
Total 2,599 2,673 3,104
Eirds per pheasant
hunter 1.5 1.5 1.3

The crowing count 1s the averege number of pheasant calls
heard per two minute stop clong a twenty mile route (Kimball,‘
1949). In this study, the routes were those adopted by
the Game Division, Michigan Department of Conservation (3louch,
1953%a). MNMaps of the crowing routes are in the pocket of the

back cover and the flelds studied border these routes,



County cheasant populations ere estimated from numbers
of broods seen per ten day period by rural mail carriers
and from kill figures which indicate the total kill and

the numter of cocks bazzed per hunter as tabulated from

the hunter revorts.,



III., EXPERIMZNTAL STUDIES

A. Fleld Procecdure

l. Preparation and bsclimround. Pheasant foods and

food habits have been studied by Allen (1938 ), Dalke (1934,
1935, 1943), Fried (1940), Green (1938), Grimmer (1940),
Leedy (19356), Trautman (1952), Wrizht (1941), end others
throuzh anelysis of crop, glzzard, or fecal materials.

Despite the larze cuantity of literature available
concerning food hablts, relatively little work seems to
have been done on the field avellzbility of pheasant foods,
Allen (1541) collected random samples of grain and weeds
on meter square plots at the Rose lLake wWildlife Experiment
Station near Lansing, Michizan, from October to March,
1940, Only seeds on stems were collected and the number
of samples teken varied from one to five for each field.
Filelds samvpled were corn, wheat, oat stubble, fallow land
eand gardens, and lespedeza.

Dalke (1934) studled the food avallable for pheasants
in selected countles of southern Michigan during the fall
and winter by sampling stubble filelds, wild herbaceous
areas, =nd fence rows. Grains and seeds on sample plots
four feet sguare were collectcd and welghed, and the rel-

ative availlabllity by species determined. Leedy (1939)



in wood County, Ohio, sampled weeds by using rod sguare
Plots and soybeans by foot sgquare quadrats,

In Colorado, Sandfort (1949) sampled six major crop
types between September 15, 1948, and March 31, 1949,
These included corn (stalks and stubble), wheat stubble
(disked and undisked), barley stubble (undisked), =nd oat
stuctble (undisked)., Six fields of each of these types
were selected and sampled, using plots one foot sqguare.
Flve samples were taken in each field duringz each of four
collectinz perlods. The seeds collected were cleaned and
welghed and relative seasonal abundance was determined.

In the summer of 1953, a lichigan State Collegze field
class in wildlife menagement made surveys of the acreages
of crops grown in a square section of land surrounding
five systematlically selected observation stations along
the crowing routes in Clinton and Cass counties (Petrides,
unpublished). A roadside crop tally was also made by the
class, in which only those flelds which bordered the routes
were tabulated and field borders which were perpendicular
to the routes clascified according to plant growtn. The
percentages of occurrence of major croo types were com=-
puted for each census route., Some of these data are sum-
marized in Table 2 which also glves crop acreage percentages
for each county (Hill, 1953). From the roadside fileld and
field border tally, four fleld habltat types and two field

border types were selected for sampling.



TABLE 2

PERCENTAGES CF CROP AND FIEZLD BCRD=ZR TYPES
- Herba- Shruvby
Corn Wheat Hey Fallow ceous Field
Field Border
Border

Clinton
#1950 Mich.
Azri. Census 13.9 12.3 17.2
##Section
survey 15.1 21.8 17.3 8.1
###Roadslde
tally 11.2 14,0 19.0 10,5 52.0 20.5

Cass
#1950 Mich. '
Agcri. Census 14.6 9.3 16.2
##Section
survey 16.2 10.4 7.0 8.3
###Roadslde
tally 16.7 9.7 13.0 2342 49,5 2l.1

# Per cent of total acres farmed in county.
## Per cent of total acres tazbulated on census routes.
#%#* TFer cent of total fields tabulated on census routes,
The four crop tyres decided upon as best representing
the two county census routes were corn (mechanically pick-
ed), wheat stubble, hay (2ll types), and fallow ground
(fields which were uncultiveted for at least the pre-
ceding year). The field bordcrs were herbaceous, in which
the helzht of the predominant vegzetation did not exceed
three and one-half feet and trees and shrubs did not occupy
more than 25 per cent of the area, and shrubby field bor-
ders in which the vegetatlon ranzed in heilsght from three

and one-half to ten feet with tall trees not occuryinz more

than 25 per cent of the area.



2. Samplinz technicues. Soon after the counties

were selected, letters explaining the vroblem ond the pro-
rosed method of attack were dellvered to the owners of
land 2long the study routes and pvermission to go on the
land was recuested. The problemr was of interest to many
of those contzcted and permission was given by almost all.

Samplinz was begun in November, 1953, and continued
once a month in each county throush March, 1954, In order
to ellminote blas, a systematic procedure was followed
In the selection of flelds to be sampled. The twenty-mile
census routes were dilvided into four equal portions and
the first fleld of eech of the six selected cover types
in each five mile portion of the route was sampled.

Due to llmitations of time it was decided that five
sanples would be taken from each cover or crop type with
the exception of corm. Since corn has a predominating
influence in the ovheasant diet (Dalke, 1934; Green, 1938;
Leopold, 1933, p. 259; Nelson, 1940) ten samples were taken
from corn fleldsbeginning with the December sarpling. In
November, five plots hacd been sampled.

The materials used 1n the fleld were as follows$ a
one foot squere metal quadrat, a small pointed trowel,
for scraring up seeds; numerous ten-pound size paper sacks
in which materlels from each quadrat were placed, a ruler
to measure snow depth, & hand axe for cutting and clearing
debris around and in the cquadret, and heavy rucberized gloves

when snow was present,



The sazmplinz in each field was done along a lire per-
pendiculzar to the road and beginning at a point approxi-
mately at the center of the fleld along the road border.
The first sample was talen ten paces from the fence or edge
of the field or fifteen paces from the road, whichever was
more obvious, Ten paces were left between rlots in all
fields except corn, where flve paces separated the plots.
The total distance the sample serles extended into each
field was ecual. The collector paced into the field to
each sample site and then held the guadrat at arm's length
in front of him, after which it was dropped. Care was
taken not to influence the exact placing of the quadrat.
This was done by looking away or closing the eyes., The
seeds and plant meterials in the circumscribed areas and
on the vegetation two feet above that area were placed in
a bag. The two foot heilght was selected as approximately
that which could be reached by a pheasant,

Fleld borders were sampled similerly, though due to
the density of the vegetation the quadrat had to be forced
into the field border. This was particularly frequent in
the shrubby borders. This caused some disturbance of the
erea, but care was taken to collect as closely as possible
those food materials which would ordinerlily be found in
the quadrat.

Monthly samples were taken in approximately the same

area of each fleld. Correction had to be made for the



sampling technique in the fleld borders when it was obvious
that the quadrat would fall on the same spot as the previous
sample. When this occurred, the guadrat was placed near

by in an undisturbed part of the fileld border.

In individual sanmples, care was taken to gather all
food materials visible. When snow was present, it was
removed as much as possible and secds and frults visilble
were taken. The maximum depth of snow encountered was
about five inches, and 1t never crusted sufficlently to
deter the pheasants in thelr search for food,

The December sampling in Clinton county had to be
done in two parts due to a blizzard which prevented back-
road travel, Thls postponement of sampling with its re-
sultant change 1n snow cover, temperature, and other en-
vironmental factors, did not eppear to have appreciably
affected the welght of the food,

Samples taken over the five month period totaled 1,360
but only 800 could bte analyzed. Of this number, 200 were
from corn fields while ‘120 samples represented each of the

other five cover types.
B. Laboratory Materlals and Methods

l. Sorting. ©Soll screens were used to sift separately
the material collected from each plot, A4ll waste plant
material, gravel, and dirt were dlscarded and only food

materials such as seeds and frults were saved. Most of the
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workX was slow and tedious with some seamples taking as long
as 5% hours to complete., After the material was sorted,
all the food was placed in esmell envelopes which were fold-
ed, stavled, and filled.

2. Dryinsm The seeds and frults were left in the
envelopes and put in en electric oven a2t 80°C for 48 hours.
All the same crop collections were pleced in the oven to-
gether to insure 1denticel preperation for weighlnz. After
the 48 hour period, the envelovdes were placed in glass des-
iccators, end kept there untll they were incdividually weizghed.

3, Welrhin~, ‘eisninz was done on a chaln-o-matic
balence end the zross welsht recorded to the nearest mil-
ligram, The food mzterlal was removed from the envelopes
for the welghing, but plant specles were not separated,
Eacn plot sampnle wes welzhed separately and samples were in
the open elr cnly during the actuzl welzhlinzg. The occur-
rence of seeds of th2 followlnz four sdecles also were re-
cordeds foxtail (Setoria sp.), common regweed (Axbrosia

elatior), zlant regweed (Antrosia trifida), and wild carrot

(Daucus carota)e.

Gross sample weizhts were used as an indicotion of
food avallability since work by Dalke (1934) and Leedy (1240)
Indicate that theacsants eat a very wilde rance of foods. As
an extreme example, Nelson and Janson (1949) rerorted find-
ing pheesants whicih had been killed by automoblles, with

thelr crops end glzzards full of pheasant flesh, feathers,
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and bones. These birds were well fleshed and in good con-
ditlon during a perlod of observation which followed a
heavy storm in South Daizota. From tlese data, 1t seems rea-
sonable to conclude that »ractically all weed and c¢rop seeds
talzen by the present sampling method would be used as food
by pheasants, at least i1f a shortege of normal foods de-

veloped,
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IV, RESULTS AND DISCUCTGICN
A. Data Anzlyses

Due to the great amount of time found to be involved
in sorting and procescing the data, only three complete
monthly samples could ve analyzed for this report. These
samples are for November, Lecember, and March. The welight
of food from each fleld wus totaled znd 1s recorded in
Table 3. ©Since only five quadrats were taken from each
cornfield in November, the total of each was douvled to
permit direct comparisons with the later corn data. With
the data thus arranged, an analysis of varlance test was
performed between countles for each crop, each month. This
test 1s summarized in Table 4. With six degrees of freedom,
an F value of 5.99 or higher 1is significant at the 5 per
cent level., Of the elghteen tests made, only four fields
rrovided semples which differed significently in weilght
from thelr counterparts in the other county. These were
herbaceous field borders for November and hay, fallow fields,
and herbaceous fleld borders for December. In all cases
these differences were due to a greater cguantity of food
in Cass county.

After completion of the month by month analyses, analyses

of varlance were made for the lumped data excluding fileld
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borders (Table 5) and for the total data including 211 types
sampled (Table 6). Although siznificant differences by
months occurred in only four of the eighteen crop-month

tests (Table 4) the analyses of lumped data (Tables 5 & 6)
did revezal significant differences in total food availability
between the two counties at both the 5 per cent and 1 per
cent level of siznificance,

A record of the occurrence of foxtall, lesser rag-
weed, glant ragweed, and wild carrot in the crop flelds
was kept, With a total of 24 fields sampled in each county,
percentages of field occurrence were recorded. Little
difference existedbetween counties. The largest difference
was in the occurrence of foxtell. In Cass county, this
species was found in 16 fields; in Clinton county in only
11. For 2ll weeds combined, Cass county had the greatest
percentage occurrence.

From all these data, 1t appears that pheasant food
abundance 1g higher along the route in Cass county than in
Clinton county. In view of sampling difficulties, perhavs
the more sultable conclusion would be that there is no
evidence of lower food avalilabilities 1n the Cass county

area of low pheasant abundance,
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TABLE 3
WZIGHT OF FOOD MATERIAL COLLECTED (IN GRAMS) BY FIZLDS
November December March

Field Clinton Cass Clinton Cass Clinton Cass

Corn 1 8.384 5.908 6.783 1,461 6.886 4,285
2 1,968 8.408 68 20,295 .011 9.683

3 8.690 T7.824 14,455 8.683 2.866 10.440

4 3,274 6,226 JA87 6,504 1,695 5,981

Total 22.316 28,366 22,393 36,943 11,458 30,4389
Wheat 1 .208 1.442 .096 1.294 <117 o 349
2 2,749 2,123 3,038 2,348 3,810 o736

3 2,143 984 1,218 «782 191 076

4 1,234 1.692 JA14 479 «639 1,006

Total €334 6.241 4,766 4,903 4,757 2.167
Hey 1  .,000 .000 043 .081 .000 .001
2 037 116 040 o764 234 OT4

3 L0111 226 .030 .891 277 033
4,002 .102 .001 SHTT .001 «2873

Total <050 ALk 114 2.313 512 e 2501
Fallow 1  .582 .718 .058 810 «319 0104
Field 2 571 2.114 o722 1.574 .010 «836
3 . 726 9,633 NY(S 1.939 1.235 2.819
4,102 1,088 2121 2,06 «1273 1.300

Total 1.981 13.553 1.577 633 24137 5.059
Shrubby 1 4,421 .059 1.031 1,039 882 2,174
Field 2 7.426 1.403 0222 1.595 3328 74535
Border 3  ,320 «639 514 222 .818 « 368
L 9,f84 2,631 816 2,226 5,133 1,319

Total 21,851 4,732 2.533 5.082 10,161 12,356
Herba- 1 277 4,986 311 4,194 3,580 2.716
ceous 2 0126 0273 0032 0893 0106 0553
Field 3 424 3.656 «183 1.406 «319 1.460
Border 4 ,108 z.4 .001 3,023 056 2,325

935 12,368 o527 9.516 4,001 T «054
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15

CROZ P=R MONTH=-COUIITY AVALYSIS OF VARTIANCE

Source Degrees Sum Mean F
Crop Month of of of t
Variation Freedom Squares Square Value
N Totel 7 44,895
o] Between Counties 1 4,575 4,575 681
V. Error 6 40,32 6,72
D Total 7 347,263
Corn E Detween Counties 1 62,463 62,463 1,716
Ce Error 6 204,30 47,467
M Total 7 96 .496
A Between Counties 1 44,798 44,798 5,199
R. Error 6 51,6983 8,616
N Total 7 4,367
0 Between Countiles 1 .002 +C02 003
V. Error 6 4,365 o728
D Total 7 T.235
Wheat E Between Counties 1 +003 <003 ,003
C. Error 6 T.232 1,205
M Total 7 10,664
A Between Counties 1 «838 «£838 512
R. Error 6 Q2,826 1,638
N Total 7 o046
0 Between Counties 1 .019 019 4,2
V. Error 6 «027 +0045
D Total 7 987 "
Hay E Between Countiles 1 605 <605 9,45
C., Error 6 « 382 064
M Total 7 o117
A Between Counties 1 002 «002 L,105
R. Error 6 «115 019
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TASIE 4 (continued)
Source Dezrees Sum
Crop Month of of of S“iiﬁe Vogue
Variation Freedom Squares qua -
N Total 7 70,003
0 Between Countles 1 16,739 16,739 1.886
V. LError 6 53,264 8,877
D Total 7 4,224 "
Fallow E Between Counties 1 2.893 2,893 13,032
Field C. Error 6 1.331 222
M Total 7 5.995
A Between Counties 1 1.031 1,031 1,247
R. ELrror 6 4,064 8327
N Totel 7 89.543
0 Between Counties 1 36,633 36,633 4,154
V. Error 6 52,910 8,818
Shrubby D Total T 34326
Field E Between Counties 1 «781 «781 1.842
Border C. Error 6 2.545 o424
M Total 7 43,994
A Between Counties 1 625 625 ,086
R, Error 6 43 269 7,228
N Total 7 28,388
0 Between Countles 1 16.34 16.34 8,137%
V. Error 6 12,048 2,008
Herba- D Total 7 17,028 "
ceous E Between Counties 1 10.1 10.1 8745
Field C. Error 6 6,928 1,155
Border
M Total 7 12,71
A Between Counties 1 1.119 1,119 .579
R. Error 6 11,591 1.932

# Indicetes significance

F: 5% = 5.99
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TAELE 5

TCTAL FOOD WZIGHTS IN GRAMS FOR CROP FIELDS
(CORY, WIZAT, HAY, FALLOW FIZID) EY ROUTE PORTIONS

Clinton County

Portion
Jovember December March Totzal
1 9.174 6.93 T7.822 23.9756
2 5.325 4,468 4,065 13.858
3 11.570 16.379 4,569 22,518
4 4,612 1,023 2.458 8.093%
Total 30,601 28,350 18.914 78,445
Cass County
1 8.068 3.646 4,739 16.453
2 12,761 24,931 11,329 49,071
3 18,667 12.295 13,363 44,330
4 9,108 9.625 8.570 27303
Total 48,604 50,547 73,006 137.157

TABILE 5 (continued)
ANALYSIS OF VAR;@NCE FOR TOTAL COF FOUR CROP WZIGHTS

Source Degrees Sum Mean F
of of of
Varietion Freedom Squares Square Value

Total 23 716,889
Between sections 6 345,887 57 .648
Between months 2 41,892 20,946
Between countles 1 143,629 143,629 9.339%
Counties x months 2 934 4ET
Error 12 184,547 15.379

# TIndicates significance
F: 5% = 4,75
1% - 9.3
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TABLE 6
TCTAL FCCD W=IGHTS IN GRAMS FCOR ALL FIZIDS BY ROUTE PORTIONS

Clinton County

Portion
Novenber Decemver llorch Total
1 13,872 843222 12.284 34,478
2 12.877 4,722 7499 25.098
3 12,3214 17.076 5.706 35,06
4 14,404 1.34 T 54T 23,891
Total 53.467 31.9C 5361320 118,403
Cass County
1 13,113 8.879 10,629 32,621
2 14,437 27 469 19.417 61.323
3 22.962 - 13.923 15.196 52.081
4 15.192 14,874 12.214 42,280
TASIE 6 (continued)
ATALYSIS OF VARIANCE OF TOTAL FOOD WEIGHTS
Source Degrees Sum Mean F
of of of
Variation Freedom Squares Square Rt
Total 23 735,381
Between sections 6 188,943 31,491
Between months 2 56.087 28,044 M
Between counties 1 202.394 202.394 9.3299
Counties x months 2 27 .642 13.821
Error 12 260,315 21,693

# Indicates significance
Ft 5% = 4,75
1% = 9.33
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B., Weather Factors

Regulation of the weather factors involved in a study
of this type 1s impossible. From the United States Weather
Bureau (1953; 1954) detalled weather averages were obtained
for the two counties., Stations selected to represent each
county were St. Johns, in Clinton County and Three Rivers
in Cass County. Inspection of these averages showed that
the total snow, sleet, and hall for the entire winter period
differed only slightly between counties with Clinton having
4,5 inches more. However, durinz the three months studied,
Cass had a total of 2.1 inches more than Clinton. Table 7

shows depth of snow on collecting deys.

TAEBLE 7
SNOW_COVER ON COLLECTINZ DAYS
Clinton County Cass County
Nov. 25 Trace snow, Nov. 27 Five inches
ground frozen. and less as

day progressed.

Dec. 22 Three to five Dec. 21 Rain, no snow.
inches, blizzard.

Dec. 29 Snow spotty, two
to three inches

and less.,
March 29 One to six inches March 22 MNo snow,
progressively, ground soft,

blizzard conditions,
ground frozen.
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C. Future Research

In any study sufficient manpower to permit adequate
sampling is a necessity. Yet the return of knowledge ob=-
tained for effort put forth 1s a practical consideration.

The followinz sugzestlions are made in the event that
further research in this problem is undertaken. In corn
filelds, a quadrat larze enouzh to include one row in every
sample would perhavs elimincte the effect of a possibly
abnormal distribution of corn seeds due to row vlanting,
growth, end picking technigues. Thls variable might be
controlled 1f samples in corn flelds were taken across the
field perpnendicular to the rows.

The great variation within plant populations 1n fleld
borders was a problem encountered in this sampling. Shrubby
field borders tend to offer the greatest difficulty in
thls respect. It may be that a more extensive survey be-
fore sampling besins would enable the investigator to control
more adequaetely thls verlable and compare two areas which

‘are more nearly aiike.
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V. ©SUIMIARY

Clinton and Cass countles of liichigan differ greutly
in pepulations of the ringnecked pheasant with Cass having
very few birds. Samples of the winter foods available to
the pheasant were taken from these two ccunties durlng the
winter of 1953-1954 with the aim of ascertaining if there
exlisted differences in quantity of food available to pheas-
ants during this critical period of theilr annual cycle.

The samples were selected systematically in flelds
bordering the crowing count survey route for each county.
Six crop tyres were sampled. Four flelds of each crop tyre
were sampled 1n each county. A one foct sguare quadrat was
used and the area sampled was one foot square extending two
feet above the surface of the ground. The food meterials
within the quadrat were collected, processed, and analyzed.
These operations were so tedious that comparisons were made
only for lNovember, December, and March,

The welghts of food collected for each crop type dur-
Ing each month were totaled and comparison of countles un-
dertaken. Analysis of variance tests for each crop type
by months between countlies showed that significant differences
at the flve per cent level occurred in four of the elghteen

comparisons made. In December these were hay, fallow flelds,
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and herbaceous field beorders., There was also a significant
difference between herbaceocus field borders sampled in
Novenber, Where differences occurred, Cass had the largest
quantity of food aveilzable,

Analyses of varlance were completed on the pooled
total weights of samples from corn, wheat, hay and fallow
fields, and on the entire set of data. In each case signif-
icant difference was found to exist in the quantity of food
avallable along the survey routes in Cass and Clinton counties
with Cass having more food avallable,

Since Cass county has a low pheasant population the
avallabllity of food dces not seem to be a causative factor

for the difference in pheasant esbundance in these two areas,
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