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A STUDY OF ThE ECOWCKIC STATUS OF THE RINGED-NECK
OR CHINESE FHEASANT IL CKREGOMN

Thoa. C., Allen

INTRODUCTIOM

The hybrld of the English pheasant, Phagieanug colchi-

cus colchicus Linn, and the Chinese pheasant, Phasianus

¢colehicus torquatus Gmelin. cormrenly known as the Ringed-

neck cr China pheasant, Fhaslanus torguatus ls the most

eonron pheasant in the Unlted States (18)., Early intro-
ducticng into Oregoh were pure Chinese pheasants sent to
this country by Judge O. L. Lenny, frow Shanghai (17).
These shirments of blrds arrived in Oregon in 1331 and
1882, and were the firet successful introduction of the
China pheasant in the United States., The pheasant rulti-
plied rapldly fror thle firest stockilrg, snd 1n 1892 fifty
thousend birds were reported to have been killed the first
day of an opened shooting season (5). The pheasant is now
listed as gare in forty-tkree states, but an open seacson
durlng which time tirds may be tasken 1s permitted only in
elghteen etates.

In the .past few years, doubt has arisen in the minds
of many sgriculturists as to the economic status of the
rheasant in Oregon. Corplaints have been received by the

Cregen State Gare Cormmission from farmers condemning the
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bird for injuring certain crops, especially during the
spring of the year. As 8 result, the Gare Conrrission under
the direction of F. k. Brown, co-operated with the Oregon
Staete Agricultural College Experirent Station in raking a
study of fcod hablts of the pheasant over a period of one
year, June 1, 1928 to June 1, 1929. Ten distributed coun-
ties were chosen fror which birds were to be collected, and
which represented, as far as possible, every rhase of farm-
ing practiced in Oregon. However, owing to the poor state
of preservation of many storache, the inabllity of the
wardens to shoot birds, and the gnow and frost of nid-
winter which rade necessary the feeding of phessgants, few-
er counties were represented and lese storachs were sent in
for analyses.

Except for the determlination of plant foed, the anal-
ysis was carried on by the writer who entered into this
study with an unblsased rind, giving results, but no conclu-
slons as to the economic status of the pheasant.

Liperature pertalning to the study of food habits of
the Chinese pheasant seers rather scant. Articles upon this
sub ject are of the last few years and in these’a difference
of cpinion has been expressed as to the economic importance
of this bird. Iiaxon and Burnett (1ll) conclude from evidence
obtained in their studies, tnot the value of the pheasant

has been overestimated. With respect to the eating habits

of the blrde, the authors report that "the pheasants by no
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means show a preference for insect food, and are very in-
different to grasshoppers”. On the otner haqd. Sirpson
(16) stetes that the pheasant 1is "priﬁarily an insect eat-
ing bird" and Leffingweell (18) in his studies of thelr
food hablis, finds that weed seeds, insects and cultivated
crops were the general focde of the pheasant.

In this thesls, the food present in the stomschs cf
the pheasants 1s segregated into four classes: crop seed,
wveed seed, animal matter and unclassifled plant food. Twce
other segregeations, undeterrined raterial and gravel, con-
stitute the reralning taken from the stomachs. Fror results
of this study, the volume of weed seede added to the volure
of animal material and weighed ageinst that of the crop
sceds is considered a falrly good bagls upon which conclu-
slons may be drawn as to the eccnorle status of the pheag~

ent in Oregon.
PROC EDURE

The rmethod used in the analyses of pheasant storachs
1s the percentasge-by-volume rethod (%) and the procedure in
gerierel as Suggested Ly the Blologlecel Survey of the United
States Department of fAgriculture and w¥chtee (9).

Biras were taken fror elght counties: Linn, Uratilla,
tialheur, Merion, Lultnomsl, Lare, Hood Kiver, ard Yarhill

beginring June 1, 1928 for = perlod of approxirately one
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year. Fifty-one of the total number of stomachs taken in
these countles were chosen at random to represent the data
contained in this thesis.

In divising what seemed to be & feasible process in
the preparaticn and asctuel analytlic work of the storachs,
the following steps were used and are reported in sequence.
I. The preparation of analyses involved:

a. The construction of volting cloth sieves used in wash

ing the stomach contents and segregating the gravel
from the plant food and animal matter.

b. The construction of supports for the sieves and sedi-
ment trays.

¢. The preparation and painting the sediment trave. The
trays were palnted white to facilitate observation in
separating the gravel content,

d. The preparation of vial and tube holders., These cone
tainers are used for storing the segregated portlons
of seeas, insects, gravel and other material.

€. The construction of drying recks. These are used for
arying the totsl plant foocd snd animal rmatter after

gravel hae been segregated.

f. Securing and asserbling the necessary materiale and
suppllies used in stomach analysis, Forrs for tabue
lating data, retrl dishes, etc.

Il. The analyses involved:

a. Recelving and unpacking the storachs. Each storach
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had been tled within cloth, labeled and preserved in
formeldehyde solution, when extracted from the bird
in the fleld, (Plate I., Pig,., 1)

Checking and comparing the numbers on the étcmachs
with those of fleld blanks. (Plate V., Fig. 1)

Placing in jars of preserving material (707 commercial
alconol) those stormachis not shipped in lars, and add-
ing prerervative material to the stomachs in all jars
and labeling. Two quart economy Jars are used‘for
containers.

Splitting the crop, gullet and glzzerd cpen and serap-
ing the contents into s lsbeled sedirent tray. A
clothespin, retaining the nurber of the storach withe
in, 18 clamped to the tray. A flask with = gpout,
contalning water, assisted in cleaning the contents
from the stomachs into the trays.

Segregating the rrevel from plant‘focd and sanlwal mat-
ter by use of sediment trays, tray suprorts snd bolt-
ing cloth sieves known as decantation,

Collecting the sravel left in the scdiment Ltraye and
transferring it to & petri dish previously labeled
with stomach number, and placing the dish on rack for
dryiag.

After drying, the gravel ig trasnsferred to vials and
stored for future refecrence in estimeting rercentages.

Transferring the plant food and aniral matter from
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bolting cloth sleves to white blotter within a petri
dish previousgly labeled with storach nurber. The
petrl dish 1s then placed on the drying rack.

1. Segregation of the plant food and animal matter when
dry by means of a binocular mlecroscope (10x). For-
ceprs and & needle were found convenlent for this pur-
pose. All identiried animal matter 1s segregated out
of the plant food.

i. Transferring the plaut food and aniral matter into
separate vials previously labeled with stomach nurber
and placing in vial holders. Fronr these tubes deter-
mination of the plant food and aniral matter is rade.

II1. Plant food deterrination:
lote: &re. (C, B, Schuster, assistant seed analysist
of the Farm Crops depertment in thils iastitution has
kindly consented to submit the following methods used
in the determination of the plant food. |
The process of separating the plant food into its
various parts wes carried on in the teed Laboratory, using
thelr equipment as follows: table board, foreceps, hand
lenses, binoculars, sleves, and reed blower., In the iden-
tification work the plant herbarium of the Botany lepart-
meant, the seed herbarium, seed plates, and botany books of
the Seed Laboratory were used. 7The books used were "The
Flora of the iorthwest Coast” by Fiper and Beattle, "El-

ementary Flora of the lorthwest"™ by Frye and Rigg, and "A
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Spring Flors of northwestern Oregon" by Helen M. Gilkey.
Professor O. R. Hyslop perrmitted the use of the Seed Lab-
oratory for this work. :iss Bertha lilte of the beed Lab-

oratory and Dr. Gilkey of the Botany Departrent were of

-gore assistance in identifying seeds and fruilts.

Each sample was exarlned in a dry state and was com=
pleted before another was started, 1n so far as possitle.
In any case all bottles were carefully labeled to aveld any
mixing,. For the actual separation, eculpment was assemtled
as f'ollows;

1. Table board, elevated in the center with slanting arm
reste at sides and covered with.white panrer.

<. Porceps for picking out seeds &nd handling sraller
arounts. For larger cuantitles a trilangle of card-
board served better to push the raterial about.

3. A cardboard bent up slong one side to about one inch
height and the other edge lnserted under paper in the
board, served ag a convenlent scocp for conveyling
raterial to bottles.

4. series of sileves of graduated slzes.

A. Lepuration process as {ollows:

1, Putting rmaterial (part at a time if sgample 1s large)
in €10 sleve and shaklng & few tires,

<. Bxamining the portion goling through with a seven
Lires lens to see 1f by chance any rinute seeds were

presc:it. If so, plekling ther out witn forceps and
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setting aside for further reparation.

Putting remainder of siftings in a vial labeled "Un-
determined”.

Placing contents of .610 sieve on the board and ex-
amining to deterrmine what sieves would be useful for
further separation. If none were needed, the mate-
rial was then separated with forceps and cardboard,
neeping each xind of seed and the inert by itsgelf.,
Thls separation ras {irst done without lens and then
with a seven times lens.

Putting the inert ratter in a bottle labeled "linclas~
sified".

Countiag and identifying each «ind of seed.

Putting sarmple through a serles of sleves if they
would be useful (4) and thus cutting it up into parts

of similar slzed pleces.

Exarinlng each sleve of material as follows:

1.

R
.

Separatling 1mredliately, 1f blower would be of no par-
ticular advantage, first without lens and then with
lens.

Using blower 1f sample was very chaffy and making asg
rmany vlowings as were needed to approxirate a line
betwecn chaff and seed.

Examining each blowlng for seeds and taking these out
if found.

Separating balance of material and raking counts as



in 6 above.

C. Identifying process as follows:

1.

Identifying immedlately as far as possible frorm a
knowledge of seeds,

Placing crop seeds in a bottle labeled as such.
Putting weed seeds in another vial labeled "weeds".
Listing crop seeds in the order of»frequency giving
nurber, sclentlile nare and comron name in so far ag
poseible,

Listing weed seeds in the same manner in a separate
column.

Completing further identification, if necessary, by
comparison with seeds in the seed hervarium and pic-
tures on seed plates, and by referring to the botany
books for the distrivution of specles and names. #hen
this 1s not sufiicient, i‘iss hite and Lr. Gillkey
agglsted in ldentification.

Carrving the ldentification to the specific name as
far as possible, othervise to genue only. In one or
two instances the fumily name only was given, but
this was sufflcient to determine whether the seed wag

crop or weed,

D. Results of separation and ldentification:

1.

Four bottles of material as follows:
8. Undetermined: This contains dust and minute pieces

of plant and anirmal matter tnat would be difficult
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and very tedious to separate or identify with &
seven timesg lens.

b. Unclassified: This contains sters, leafage, erpty
glumes, chaff, inflorescence parts; pieces of seed
coat and pleces of ceed toc emall to count as seed.
Thie latter often indicates that manv rore seeds
were esten than the count indicated.

€. Crop: This contains all cultivated crop seeds ine
cluding all pleces of a hdlf or more which were
counted as sgeeds.

d. Weed: This contains all weed seeds and pieceg of
a half or more. This also contains 1n sore in-
stances, the bulbs of wild plants found in the
crop and frults that were iatset or nearly so,

€. Record cardg with information as follows:

&+ (rop sseds ln one colurn with count and scientifice
and cortoa nares. ‘

L. L eed sesde in snother colurn with counts and nares,

Ceo Uit back 0f car:i, notes as to the contents of the
"Unclassified" group, wiso Lo corder of freauency,
and othar rerarks, | -3

IV. 4nimal determination:

Very little of the aniral matter revealed any other
rnateriul than iasect, 'n aurber of small pin featheras,
shells, parts of centipedes, a:d splders were frequently

found and, except for the centipede parts and several small
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splders, they were not lancluded in the volume that consti-
tuted the animal bulk. Such material was recorded, however,
and 1ts identification is listed with the iasect or aniral
matter. The inSeqt material 1s treated by volume ag one
segregation, but a distinctlion between beneficial, infurious,
and neutral forms 1s recorded on the tabulated lists.

Tne secregatlion and ldentification of the aniral mattep
was accompllished bir:

@« Flaelng the contents of the vial ‘containing animal
ratter upon a vhite blotter paper within a petri dish.

b. Grouping similar or assoclated insects or parts of
insects under & bLinocular microscope (10x) by the aid
of forceps and needle.

6. Identifying and countiag the nuvber of rhole speci-
rens, leads, or similar parts of insects. Hardened
portlions of insects resist digestion and often such
material as part of =z Wing,ﬁwandible, tilbio~feroral
plate, cr ovipositor give a clue to what hes been
eatens (Plate III., r'ig. 2 & 3) For exarple, 16
caterpillars and 11 pupae of thelﬂlfalfa Butterfly,

Lurymus eurythere Ddv. were found in one stomach, and

in additlon 152 mandibles of the caterpillar. This
indicated that while 27 individuals of the Llfalfa
Butterfly were consumed during the pheasant's last
feeding, 76 caterpillars at least had been caten in

thie previous meal,
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d. Recording results of identification on cards (Plate
_V}.) and storing conteants for future reference in
obtaining volume measurement and calculating percent-
ages.
V. Measurement and perceantage:

The volume of each secgregate; gravel, crop seeds, weed
sceds, aninmal matter, unciassified plant food, and undeter-
mined matcrial was measured in the dry state with either =
1l ml., 26 or 100 ml. graduate, the amount of bulk determine-
ing which graduute was used. Gravel percentage was figured
on the total volume contents of the stomach and thereafter
crop seeds, weed seeds, animal matter, unclassiflied plant
food, aand undetermined matter segregates were corputed on
thie basis of 100 percent.

A report of the analyses wag made eacﬁ month., (Plate
V., Pig. 2) In this report the kiand and number of crop
seed, weed seed, and insects was recorded, and the volume
percent of each segregate was rade. The unclassified plant
food represented the vegetable matter that wasg aséociated
with or a part of the crop and weed seed separated from one
individual stormach. If the crop seed content was high in
an individual stomach, the unclassified plant food was usue
ally chaff, semi-digestible matter, and parts of that par-
ticular crop seed. It 1s seen that this segregate in-
dicates a very large perceat of the total plant food taken

by the pheasant, (Plate IV.) which is largely due to the
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gilzzard analysis. The glzzard contained partly digested
piant food as well as similarly digested animal matter.
The clasgification named total plant food, included the
crop seed, weed seed and unclassified plant food., The un-
determined materlal conslsted of very small particles of
plant food, animal ratter, and dust. ko attempt was made
to ldentify the unclassifled plant food and the undeter-

mined material,



STOLACH CONTENTS OF ILDIVIDUAL PHEASAKTS

ho, 1. Locality, Linn #2. - vale, in pasture 5 miles N. of
Lebanon, Tune 2, 1928, 3:30 p.m,
Plant Food:
Crop Seed Veed Seed
745 Chickweed, Cerastium vul-

none gatum
68 Spurrey, Spergula arvensis

47 Buttercup, kanunculus sp.
Animal tiatter:
1 lieuroptera (crushed)
1 snout of Rhynchophora beetle
1 larva, kuscidse
5 Coleoptera mandibles
Small parts of insects and Arachnida portions.

Percentages:

Crop Seed 0 Unclassified 60.00
vweed Seed 10,00 Undetermined 23.30
Anlmal 6,70 Gravel 26,82

No. . Locality, Linn #4,., - rale, in wheat and oats 3 mniles
W. of Lebanon, Tune 25, 1928, 10:30 a.m,

Plant Food:
Crop Seed Weed Seed

111 QOats, Avena sativa 4 Buttercup, Ranunculus sp.




Plant PFood: (Continued)

Crop Seed Veed Seed

1 Darnel, Lolium temulentum

Animal ratter:

Small pieces of Coleoptera chitin,

PYercentses:

Crop Seed 20.32 Unclagsified 77.23
%“eed Seed 1.02 Undetermined .81
Animal .62 ‘ Gravel 11.66

- e W e e s e e -

No. 3. Locallity, Umatilla £1., - hale, in orchard and al-

falfa near Stanfield, Tune 13, 1928, 8:40 a.m.
Plant [ood: |

Crop Seed Weed Seed

none none

Animal WFatter:

1 False wireworr, Eleodes sp.

1L heads of Eleodes sp.

1l head of grasshopper

3 grasshorper mandibles

1 Reduviidae, probably Sinea sp.

Colecptera parts and chitin,

Percentages:
| Unclassifi .
Crop Seed 0 nclassified 57.14
Weed Seed o Undetermined .86

Aniral 40.00 Gravel 27.58
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No. 4. Locality, Umatille #3. - iale, in wheat near Athena,
Tune 21, 1928, 7:45 a.r, |
Plant Food:
Crop Seed Weed Seed

107 wheat, Triticum aestivum : none

Animal katter:
4 Orthoptera mandibles
9 (oleoptera mandibles
1 bug, Galgulidae (remains)
1 Orthoptera, Rhaphidophorinae (remains)

Parts of 1insects and chitln, mostly Coleoptera.

Percentages:
Crop Seed 26.59 Unclassified 69.c5
Weed Seed o Undetermined 1.38
Animal 273 Gravel .23

No. §. Locality, walheur #4. - liale, in oats £ miles W. of
Nyssa, June 19, 1923, 11:30 a.m.
Plant Food:

Crop Seed NVeed Sced
189 Barley, Hordeum vulgare 12 Green foxtail, Chaetochloa
virldis

Anirmal tatter:
1 Disonycha sp.
1 Orthoptera randible

Insect partes and a few small pheasant feathers,
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No. 5. (Continued)

Percentages:
Crop Seed 43.93 | Unclasgsified ©51.67
leed Seed 26 Undeterrined .26
Animal 3,88 Gravel 12.75.

No., 6., Locality, Hood River #3. -~ #ale, in plowed fleld in
potatoes and corn, Odell, Tune 20, 1923, 4:50 a.m,
Plant Food:
Crop Seed Weed Seed

7 Wheat, Triticum aestivum 317 vild blackberry, Rubus sp.

141 Amaranth, Amaranthus sp.

¢

< Brome grass, Brorus sp.
1 Barnyard grase, Echlnoch-

loa crug-pallil

Animal tetter:
2 Coleoptera mandlbles

Small parts and chitin of Coleoptera.

Percentages:
Crop Seed 2.0c Unclaegsified 58,59
heed Seed £6.26 Undetermined 10.10

Animal 35403 Cravel 22 .04
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Total percentages of contents in stomachs collected the

month of .June, 1928:

Crop Seed 15.48 Unclaseified 62.31
Veed Seed 6,26 Undetermined  6.45
Animal 9.50 Gravel 17.85

Total plant food 84.056

No. 7. Locality, Linn #6, - hale, in pasture 8 miles E. of
Albany, July 3, 1928, 10:20 a,.,m,
Plant Food:

Crop Seed Weed Seed
25 Ryegrass, Lolium sp. 133 wild blackberry, Rubus sp.

16 Oats, Avena sativa

11l #heat, Triticum sestivum

l ¥hite or alsike clover,
Trifolium sp.
Animal katter:
1l gragshopper randible
Parts of Coleoptera and Orthoptera chitin

Séveral small feathers (pheasant).

Pcrcentages:
Crop Seed 11.76 Unclassified 78.43
Weed Seed 5.89 Undetermined 1,96

Animal 1.96 Gravel 20,31

- s e e W e o e
.
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hq. 8., Locality, Linn #7. - kale, in pasture, Harrisburg,
July 10, 1928, 3 p.m,
Plant Focd:
Crop Seed WWeed Seed

46 Cormon vetch, Vicia satliva 504 Darnel, Lolium temulentum

6 Wheat, Triticum aestivum S Cockle, Agrostemma glithago

vy

3 Oats, Avena sativa (Badly battered and iden-

tification doubtful)
Animal Matter:
€ gresshopper mandibles
Srmall parte of grasshoppers and chiltin,

Percentages:

Crop Seed 10,28 Unclagsifrlied 22,53
veed Seed 5H1.37 Undeterrined 4,10
Animal 1.72 Gravel 13,35

lio. 9. Locality, Umatilla #5. - wale, in wheat, Pilot Hoek,
July 16, 1928, 7:45 a.ni.

Plant Food:
Crop Seed ieed Seed

441 Wheat, Triticum sestivum 13 Lady's thumb, Polygonum

1l Barley, Hordeum vulgare persicarisa

1 Slender chess, Bromus tec-

torum

Animal Matter:

11 Coleoptera mandibles
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Animal vatter: (Continued)
8 grasshopper mandibles

Orthoptera and Coleoptera chitin,

Pgrcentages:
Crop Seed ©57.28 Unclasgsified 29.88
teed Seed .54 Undetermined 4.86
Animal 7.64 Gravel 13.00

No. 10, Locality, Umatilla #6. - Male, in weed and alfalfa,
Pendleton, July 16, 1928, 7:40 a.m,
Plant Food:
Crop Seed “eed Seed

£4 %Wheet, Triticum aestivum none

Animal Katter:
6 grasshopper mandibles

grall Coleoptera parts.

Percentages:
Crop Seed 13.17 Unclassgified 80.83
Weed Seed 0 Undetermined 1.20
Animal 4.30 Gravel 16 .08

lio. 11, Locality, dMalheur #7. - kale, in alfalfa, WFalheur
County Experiment Farm, Tuly 10, 1928, 5:35 p.m.
Plant Food:
Crop Seed Weed Seed

none 1 Echinochloa sp.




Animal katter:
1 Common Milkweed bug, Lygaeus sp.

Insect chitin.

Percentages:
Crop Seed 0 Unclagsifled 95.68
weed Seed <30 . Undetermined 2.0l
Lnimal 2.0l Gravel 23.71

- es e e e e e e

No. 1l2. Locality, Hood River #5. - #ale, in alfalfa, Hocd

River district, Tuly 16, 1928, 6:50 p.m.

Plant Food:

Crop Seed veed Seed
286 Ryegrass, Lollum sp. 1647 ¥1ld blackberry, Rubus sp.

4 Snowberry, oy .:cricarpos

8p.
Animal Matter:
1 snout of Rhynchophora beetle
2 Coleoptere mandibles

Portions of Coleoptera.

. Percentages:
Crop Seed 10.75 Unclassified 60.93
Weed Seed 24.02 Undetermined 3.58

Animal .72 Gravel 7.61



(24)

fio. 13, Locality, Lane #9. - Male, in agricultural crop,
Springficld, Tuly 24, 1928, 5 p.m,
Plant Focd:
Crop Seed Weed Seed

187 Wheat, Triticum asestivum 94 Lvergreen blackberry, Ru-

30 Corron vetch, Vicia sativa bus sp.

2 Ryegrass,'&g&lgﬁ 8p. 14 Hookera sp.
13 Lesser starwort, Alsine
gramineae
4 Bedstraw, falium sp.
S ¥Wild mustard, Brassicea sp.

2 Oreen foxtail, Chaetochloa

virlidis
Animal dMattber:

42 grasshoppers, Melanoplus sp. (nymphs)3#

34 grasshopper heads, probably Melanoplus sp.

{nymphs)*

76 grasshopper mandibles

1 Leafhopper, Draeculacephala sp.

8 Cucurlio beetles

2 snouts of Cucurlio beetles

2 Ground crickets, Gryllinae (crushed)

9 Western twelve-spotted cucumber beetles, Diabro-
tica soror Lec. |

3

Determination made by L. P. Rockwoad.,
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Aniral ratter: (Contirued)

4 heads and eight elytra of Diabrotica soror Lec.

1 Tarnished plant bug, Lygus pratensis Linn,

< neads of Lygus pratensis Linn.

3 Tree crickets, Oecanthinae (crushed)
temlptera and Orthoptera parts and chitin.

Percentages:

Crop Seed 31.93 Unclagsif ied
Yeed Seed 3.49 Undetermined 49
Animal 40.7C Gravel 4,13

- s e wm wm ww es w we

Total percentages cof coatents in storachs ccllected the

ronth of Tuly, 1928:

Crop Seed 19.32 Unclassified 56.95
¥eed Seed 2.2C Undetsrimined 2.98
Aniral 3,04 Gravel 14,75

Total plant food 58.46

No. 14. Locality, Linn #11. - iale, in sgricultural erop,

Lebanon, August 2, 1928, 9:10 a.m.
Plant Food:
Crop Seed Wweed Seed

101 Wheat, Triticum acstivum < Cleuvers, Galium sp.

1 %1ld turnip, Brassica 8P,

1 Rosaceae
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No. 14. (Continued)
Lnimal natter:

2 Red=legged locust, Melanoplus femur-rubrum

De Geer.*

1 Jurping locust, ¢elanoplus saltator Scudder.™

3 grasshopper heads, kelanoplus sp.*

1 Orthopters head
17 grasshopper mandibles

1 Long-horned grasshopper, Centhophilus sp.

¢ Tarnistied plant bugs, Lygus pratensls Linn.

1l head of Lygus pratensis Linn.

1 liead of leafhiopper, Draeculacephals sp.

1 head of hemiptera (crusrhed)
¢ smwali splder reralne, Arachnida
Portions of centlpedes, Chilopoda

Large number of gresshopper parts,

Percentages:
Crop Seed 27.90 Unclassiflied 36.45
keed Seed 1.46 Undetermined .87
iniral 23,32 . Gravel 6.79

hNo. 15. Locality, Linn #13. - lsle, in stubble, Albany,

August 13, 1923, 11 a.m.

* Determination made by L. P, Rockwood.



lio. 16. (Continued)
Plant Food:
Crop Seed Weed Seed

268 vheat, Triticur aestivum 9 Snowberry, Symphoricarpos

10 Ryegrase, Lollium sp. 8p.

1 Barley, Hordeum vulgare ¢ Blndweed, Polygonum con=-

volvulus
3 Prunus sp.
1 ¥1l1d turnip, Brassica sp.
inimal iLatter:

1 Tarnished plant bug, Lygus pratensis Linn.

1 head of Lygus pratensls Linn,

Ant, Formicidsae

[© I

heads of leaflhioppers, Cicsdellldae

no

Hemiptera heads
1 Long-hiorned grasshoprer, Tettigoniidae (crushed)
4 grasshoprer randitles
1 Cricket, Gryllidae
Parts of centipedes
Elytra, skall parts of insects and chitin.
Percentages:
Crop seed 51.51 Unclagsif'led 36,36
veed Seed 4.58 Undetermined 3,03

Animal 4.55 Cravel 8.33



(e8)

Lo. 16. Locallity, Umatllle #7. - isale, in alfalfa and
wheat, Athena distriet, August £0, 1928, 8:20 a.rm.
Plant Food:
Crop Seed veed Seed

2 Wheat, Triticum aestivum €691 Oreen foxtall, Chaetochloa

viridis

36 barnyard gress, Echinochloa

crug~-galli

1l Yellow foxtail, Chaetochloa

~

glauca
4 Vervain, Verbena sp,

0

Hightshade, Solanum sgp.
1 Lupine, Lupinus sp.
Animal katter:

16 caterpillaers of .lfalfa Butterfly, Eurymus eury-

theme Bdv.

11 pupae of Alfalfa Butterfly, Eurymus eurythere Biv,

152 mandibles of alfalfa butterfly larvae

grasshoppér mandibles

e

1 Ant lion, kyrneleonidae (crushed)
1 Reduviidae

1l spluer, 4Lrechnida

Farts of Cucurllic lLeetles

Parts of Carabild Lectles

Chitin and small insects remains.



(29)
ho. 164 {Continued)

Percernitages:

Crop Seed .75 Unclassified £0.00
Veed Sced Z£.50 Unaetermined 8.75
Aniral 18.00 Gravel % .08

-~ M s es e e wme we e

| No. 17. Loecality, Umatilla #9, - tale, in alfalfs and
: wheat, liermiston district, /fugust -4, 1928, 5:30
PeMme
Plant Food:

Crop Seed feed Seed

24 Hailry vetch, Vicla villosa l€5 Vellow foxtaill, Chaetoch-

loa glauce

£3 Green foxtall, Chaetoch=-

loa viridis

(&

Sweetclover, LFelltotus sp.
Animal tatter:
7 Coleoptera ranuibles

Smalli portilons of grasshoppers, and Coleoptera

chitin,
Yercentages:
Crop Seed 185.62 Unclassifled 54.69
teed Seed 17.19 Undetermined 10.1E

tnimal 2,58 Cravel ©0.49




(30)
No, 13. Locallty, talheur #13. - tale, in stubble, Sand
Hollow, August 15, 1923, 4:45 p.m,
Plant Food:
Crop Seed ' fieed Seed

198 Vheat, Triticum sestivum 43 wild sunflover, relianthus

annuus
16 hlghtshade, Solanum sp,

2 -1ld oets, Avena fatua

1 Clover, lelitotus sp.
Animal ratter:
none

Percentages:

Crop Seed 46.07 Unclassified 44,37
Vieed Seed 5.13 Undetermined 4 .43
Animal 0 Crevel 12.01

o, 19. Locality, tarion #10. - tele, in sheep pasture &
rlles S. of Turner, inugnst 4, 1928, 8:30 a.m.
Plant Food:
Crop Seed , Y"eed Seed

1 Canary gf&ss, Phalaris can- 4194 Sorrel, Rurex acetosella

ariensis 153 Brore grass, Brorus sp.
127 Rubus sp. (Frobably wild
evergreen blackberry)
S Panicum sp,

1 Buckhorn, Plantago



(31)
Plant wood: {(Continued)
- Crop Seed Weed Seed

\ lanceolats

1 brassica sp.

1 Buttercup, Ranunculus sp.

1 Bird's foot trefoll,
Lotus sp.
Animal liatter:
81 grasshopper mandibles
47 parts of grasshopper randlbles

Rhynchophora remains and srall portions of grass-

lioppers.
Percentages:
(rop Seed 1.i2 Uneclageified 45.09
Leed Seed 36,33 Undetermined 38.48
inlral .48 Gravel 10.156

NOo. 20. Locality, karion #12. - lale, In oets 15 miles S.
of Salem, sugust 9, 1928, 4:30 p.m.
Plant Food:
Crop teed Wweed Seed

618 Wheat, Triticum aestivum &6 Prickly lettuce, Lactuca

scariola

1 Goosefoot, Chenopodium sp,

Animal atter:

1 grasshopper head, Locustinae



Animal ratter: (Continued)
11 grasehopper mandibles

4 parts of grasshopper mandibles

Gresgsshopper parts and srall pleces of chitin,

Percentages:
Crop Seed 61,53 Unclaggified 30,77
teed Seed 2.20 Undetermined .66
Animal 4 .84 Gravel 5.60

Lo, 21. Locality, iultuomah #2. - ¥ale, in cabbage near
Fairview, August 12, 1928, 7 p.m.

Plant rood:
Crop Seed Veed Seed

139 Wwheat, Triticum sestivum 562 wWild and Evergreen black-

6 Oats, Avena sative berries, Rubus spp.
210 lady's thumb, Polygonum

persicaria

27 Panlic grass, Panicum sgp.
9 Cornus sp.
7 Black btindweed, Polygonum

¢gonvolvulus

7 Wild mustard, Brassica sp.
7 %1ld vetch, Vic%g SPo
Anirel mMatter:

Small portions of insect chitin.



(33)

Ho. 21. (Continued)

Percentages:
Crop Seed 40.59 Unclagsified 38.84
Weed Seed 19.23 Undetermined 1,15
Animal 39 Gravel 2.98

N
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No. 22. Locality, Hood River #6. - Kale, in stubble,
Odell, August 3, 1923, 6:20 p.m.

Plant Food:
Crop Seed Weed Seed

492 whesat, Triticum mestivum 50 wild blackberries, Rubus

193 Ryegrass,“Lolium_sp. 8P«
€ CGreen foxtail, Chaetochloa

viridig
Animal Matter:
Tibla, tiblo-femoral plates and ovipositors of
Erasslioppers.

Orasshopper chitin.

Percentages:
Crop Seed 58.16 Unclagsified 40.40
Weed Seed .48 Undetermined «43
Ainimal .43 Oravel 4.91

S ak eS e e ey wh e

No., 25, Locallty, Lane #14. - hale, in agricultural crop,

Springfleld, August 20, 1928, 4:30 p.r.




(24)
lo. 23. (Continued)
Flant Food:
Crop Seed ' Weed Seed
aone 73 Bulbs (probably Liliacese)

9 Brome grags, Bromus sp.
5 Blue-eyed grass, Slsyrin-
chium sp.

4 Buttercup, Ranunculus sp.

5 Sedge ,Carex sp.

1 Oreern foxtail, Cr.eetochloa

viridis

1 Buckhorn, Plantago lanceo-

latae

Anlmal iatter:

7 fraschoppers, Chorthippus {Stenobothrus) curti-

pencis Harris.™
12 velanoplus sp.”

1 tail of Red=legged locust, [elanoplus femur-

rubrum De Geer.™

1 tail of Jumping locust, lMelanoplus saltator

Scudder.*®
¢ neads of lclanoplus sp.¥
9 heads and parts of Weadow grasshopper, probably

Conocephalus sp.

* Determination made by L. P. Rockwood.




- (55)
Animal llatter: (Continued)
<31 grasshobper mandibles

1 kestern twelve-spotted cucumber beetle, Diabro-

tica sgoror Lec.
1 Ant, Formicldae

hembraclds or treehoppers

n

1l hemiptere head
1 spider, irachnida

Grasshopper parts and chitin.

Percentages:
Crop Seed ) Unclagsified 23.43
teed Seed 21.38 . Undetermined 5.86
Aniral 45.33 Gravel 9.22

- wm e ww ws  we me wm owm

Total percentages of contents in storach collected the
month of Lugust, 1929:

Crop Seed 31.31 Uneclassified 40.04

feed Seed 13.15 Undetermined 4 .39
Animal 1l.12 , Gravel 5.85

Total plant food 84.49

Ko, 24. Locallty, Linn #17. - kale, in oat stubtle,

Halsey, September 4, 1928, 9:10 a.m,
Plant Food:
Crop Seed Weed Seed

none none



(36)
lic. 24. (Continued)
Anlral wmatter:
1l grasshoprer (rerains)
€4 grasshopper manditles
34 parts of grasshopper mandibles

Farts and chitln of grasshopper and Coleoptera,

Percentages:
C(rop Seed 0 Unclaggified £53.86
Weed Seed 0 Undetermined 23.07
Aunlmal £23.07 Gravel 38,09

- e ws e an s e ws  we

No. @b. Locality, Linn #20. - lale, 1n corn stubbLle,
Corvallis, September 25, 1928, 11 a.m.
Plant Focd:
Crop Seed ’ eed Seed

<03 vwheat, Triticum aestivum 53 Snowberry, Symphorlicarpos

18 Oats, fLvena satliva 5P,

17 Corn, Zea mays & Goosefoot, Chenopodium gp.

1l Barley, Hordeum vulgare . 2 Panleled willow herb, Epi-

lobium paniculatum

o

Buckiiorn, FPlantago lanceo-

late

N

#«ild rose, Rosa sp.

Dog fennel, Anthemis cotula

e

Spike rush, DLleocharis ob-

tusa




No, 206, (Continued)

Animal iatter:

53 Diptera larvaee, fuscildae

5 Aphodlan dung-beetles, Aphodius fimetsarius Linn
16 sphodian dung~-beetles, Aphodius sp.
1 elytra of hWestern twelve-spotted cucumber beetle,

Disbrotlca coror lLec.

Gresshopper parts, Aphodius sp. portions, and
small nieces of chitin,

Percenteges

Crop Seed 44.44 Unelassglfied 42.73
teed Seed £.57 Indeterrined 4.27
fininal 5,99 Gravel 5.64

wn e ow aw ws e m e  we

lo. 26, Locality, Umatilla #13. - kale, in wheat and alfale
fe, Sutuella Creek, Septenber 5, 1928, 6:30 p.m.

Flant Food:

Crop Seed feaed Seed
none 79 wild rose, kosa ep.

& Brome, Bromus sp,
a Blua—eyed grass, Sisyrin-
elidur sp.
1 §11d veten, Vicia sp.
Animal Matter:
120 grasshopper randibles

5 Orthoptera eggs



’

Animel katter: (Contlnued)

(38)

Coleoptera and Orthoptera parts and chitln.

Percentages:
Crop Seed 0
keed Seed 12.00
Aniral 46 .67

Unclaggified 36.67
Undetermined 4 .66
Gravel 10.71

lhale, 1n orchard 6 miles

K. of Salem, September 19, 1928, 8:30 a.rm.

Plant Food:
Crop Seed

norne 260

190
75

12

R

[

Weed Seed

Hawthorn, Crataegus doug-

lagil

Tarweed, rvadia sgstiva

Hawthorn berries, Cratae-

gus douglasli

Buttercup, Ranunculus sp.

Rat's tall fescue, Festucs
nyuros

Brassicsa sp.

#ild clover, Trifolium sp.
Bird'e foot trefoll, Lotus
SpP.

Soft chese, Bromus horde-

aceus




No. 27 (Continued)

Animal ratter:

o gresshoppers, *elanoplus sp. (nymphs)*

¢ grasshopper mandibles

l’Hemipter& remains

1 Tree 'cricket, Oecanthinae (crushed)
131 inseet eggs (probably nenmiptera)

1l small pheasant feather

Grasshopper parts and chitin,

Percentages:
Crop teed 0 Unelassified 35.52
Yeed Seed 5L.27 Undetermined £.63
Lnimal 6.58 Cravel 6.17

Ne. 28. Locality, Marion #14. - hale, in paéture 12 miles
| S. of Saler, Septerber 20, 1928, 4:3C p.m.
Plant Food:
Crop Seed Weed Seed

211 vheat, Triticum sestivum 869 Goosefoot, Chenopodium sp.

478 Prickly Lettuce, Lactucs.
scariola
21 Bird'e foot trefoil, Lotus

americanus

9 wustard, Slsyrmbrium sp.

# Determinetion made by L., P. Rockwood.



(40)
Plant Food: (Continued)
Crop Seed Weed Seed
7 Lupine, Lupinus sp.
7 williow herb, Eplilobium sp.
1 FPiddle~neck, Amginckis sp.

tnimal tatter:

)

grasshopper heads, Locustinae

grasshopper mandibles

Blg-eyed plant bugs, Geocoris sp. (crushed)
lieads of Ceocoris sp.

Coleoptera rmandible

| Sl o B + v SR <N o

pheasant feather

Portions of grasshopper, and beetle chitin,

Percenteages:
Crop Seed 46.29 Unclasgified 34.80
wneed Seed  9.41 Undetermined 1.79
Animal 8.71 Gravel .46

No. 2¢9. Locality, Lane #18. - iale, in weeds, Alvadori,
September £7, 1923, 2 p.m.
Plant Food:

Crop Seed feed Seed

| 29 %heat, Triticum aestlvum 10238 Green foxtall, Chaetoch-
|

27 Qats, Avena sativa loa viridis

2 Hairy vetch, Vicia villosa 1352 hlghtshade, Solanum ep.

1 Ryegrasgs, Lolium sp. 31 Goosefoot, Chenopodium sp.




(41)
Plant Food: (Continued)
Crop Seed Feed Seed
30 Lady's thumb, Folygonun

bersicaria

24 Prickly lettuce, Lactuca
scariola
1l Barnyard grass, Echinoche

loa crus-galli
1 Chickweed, Alsline media

1 Bull thistle, Carduus

lanceclatus

1 Arerarth, Arsranthus sp.

Animal ratier:

ked-legged locust, ielanoplus ferur-rubrur De Geenr’

o

idelanoplus sp.~

oo

2 grassiopper heads, Welanoplus sp,.®

25 grasshopper mandlibles

R

Elytra of small Coleoptera, rany grasshopper parts
and incgect chitin,

Percentages:

Crop Seed 8.80 Unclassified 36,87
heed Seed 38.30 ° : Undetermined 3.26
Animal 12,77 K Gravel .42

* Deterrination made by L. P. Rockwood.




(42)
Total percentages of contents ln storachs collected the

month of September, 1925:

Crop Secd 16.4%2 Unclassified 40,07
Weed Seed 19.£9 _ Undetermined 6,61
Animal 17.30 Gravel 12.25

‘Total plant food 76,08
No. 30. Locality, Linn #2%. - kale, in grain stubble 3
miles E. of Harrisburg, October 10, 1928, 4 p.m,

Flant Pood:

Crop Seed ¥eed Seed
1 Ryegrass, Lolium sp. 73 Cheat, Bronue secsalinus

<9 wWild rose, Rosa sp.
Bindweed, Polygonum gp.

Sorrel, Kumex acetosells

I

Grape family, Vitaceae
Animal Vatter:

9 grasshepper mandibles

4 parts of ;rescshopper mendibles

1l Coleopters mandible

Small portions of grasshoppers and Coleoptera chitin,

Percentages:
Crop Seed .79 Unclasgsified €7.47
Weed Seed 15.88 Undetermined 7,93

Animal 7.93 Gravel 30 .38




| (43)

wo. 31. Locality, Linn #24. -~ Male, in grain stubble 4
miles E. of Halsey, October 18, 1928, 9;40 a.m.

Plant Food:

Crop Seed Weed Seed

® Hairy vetch, Vicila villosa 72 Hawthorn, Crataegus doug-

& Common vetch, Vicia sativa lagli

& Sedge, Carex sp.
2 Black blndweed, Polygonum

convolvulus

1 Buttercup, Ranunculus sp.

Animal tatter:
11 grasshopper mandibles
14 parts of grasshopper mandibles
Small parts of grasshoppers.

Percentages:

Crop Seed 10.13 Unclagsifled 6€7.56
weed Seed 16 .89 Undetermined 4 .06
Anlual 1.3€ Gravel £1.28

No., 3¢. Locality, Umatlilla #14., - Lele, in alfalfa and

wheat stubble near Umapine, Oetober 3, 1925, 8:30

a.m,
Plant Food:
Crop Seed Weed Seed
none 1385 Hawthorn, Crataegus doug-

lasii




, (44)
Plant Food: (Continued)

Crop Seed Weed Seed
6‘Hauthorn berries, Cratae~

gug douglasgii

6 Bindweed, Polzgonum 8D .

4 Wild rose, Rosa sp.

1 Buttercup, Ranunculus sp.

Aniral mMatter:

44 Red-leggsed locust, belanoplus femur-rubrum

De Qeer.™

3 Lesser migratory locust, ielanoplus atlenic

Riley.™

1 Yellow-winged grasshopper, Camnula pelluéida

Scudder.*
62 grasshopper mandibles
1 Ground or field ericket, ienobius sp.
1 larva, Noctuidae

Coleoptera chitin, small parts of grasshoppers and

chitin,.
Percentages:
Crop Seed o Uncleacgeified 11.24
Weed Seed 8,35 Undetermined 4.17
Animal 76 .24 Cravel 1,58

e M N W At et W 4w e

* Determination made by L. P. Rockwood.




(45)
No', 33. Locality, Umatilla #19. ~ Female, in slfalfa and
wheat stubble, havana, October 10, 1928, 12:40 p.m,
Plant Food:
Crop Seed Weed Seed

418 Wheat, Triticum aestivum 1056 Gaura sgp.

»

£4 hawthorn, Crateegus doug-

lasil

2 Curled dock, Rumex crig-

pus

1 Brome, Bromus sp.

1l Sweet clcver, Melitotus sp.
Animal Fatter:
1 Colesoptera mandible

Chitin and small plieces of Coleoptera.

Percentages:
Crop Seed 64.05 ' Unclagsified 33.78

Animal .56 Gravel 6.52

No. 34. Locality, lalheur #14. - Wale, in weeds, Bully

\
|
|
\
|
Veed Seed 10.81 Undetermined .81
Creek 6 miles above Vale, October 29, 1928, 8:15
|
|

‘ a,nm,
Plant Food:
Crop Seed ‘ Weed Seed
7 Barley, Hordeum vulgare 8 Barnyard grass, Echinoch-

loe crus-galli




(46)
Plant Pood: (Continued)
Crop Seed Weed Seed
2 Wild sunflower, Hellanthus

8P .
Animal Fatter:

Remaine of undeterminsble insect parts.

Percentages:
Crop Seed 9.04 Unclagsified 84.33
heed seed 1.20 Undetermined 4.82
Animal 61 | Gravel .30

Total percentages of contents ln stomachs collected the

"month of October, 1928;

Crop Seed 14.80 Unclagsified £52.88
vYeed Seed 10.63 Undeterrined 4.36
Animal 17.34 Gravel 14,97

Total plant food 78.30
NOo. 3. Locality, Linn #27. - hale, in pasture and grain
stubblé near Albany, hovember §, 1828, 4 p.m,

Plant Food:

Crop Seed Weed Seed
4838 Oats, Avena sativa 4 Brome, Bromus sp.
7¢ Osts (sprouted) 1 Darnel, Lolium temulentum

22 wheat, Triticum aestivum 1 Plantain, Plantago sp.

24 Common vetch, Vicia sativa




(47)
Plant Foocd: (Continued)
Crop Seed eed Seed
4 Common vetch (sprouted)

1 Barley, hHordeum vulgare

Animal batter:

1 hind leg of greasshopper, probably Welanoplus

femur-rubrum De Geer.

Percentages:
Crop Seed 60.78 Unclassifled 37.62
eed Seed 72 Undetermined 44
Animal 44 Gravel 7.98

No. 36. Locallty, Linn #28, - kale, in oat and wheat land

near Harrisburg, November 14, 1928, 2:15 p.m,

Plant Food:
Crop Seed ¥eed Seed

1 Ryegrass, Lolium sp. 72 Bindweegd, Polygonum sp.

13 Sorrel, Rurmex acetosella

12 Brome grase, Brormug 8P
3 V1ld rose, Rosa sp.

£ Buckhorn, Plantago lanceo-

late

o)

Snowberry, Symphoricarpos
8D ’
1 Orape family, Vitacese

1 Acorn, Guercus sp.



(48)
Plant Foéd: (Continuedj
Crop Seed Veed Seed
€ ¥ild crabapple, Pyrus di-

versifolia

Animal tatter:

Several small portions of grasshoppers.

Percentages:
(rop Seed .65 Unclasesified £1.95
weed Seed 45.46 Undetermined 1.29
Animal NS ‘ Gravel £c.62

Total percentages of contents in stomachs collected the

month of Noverber, l923:

Crop Seed 30.72 Unclassgifled 44.79
heed Seed &35.09 : Undetermined 87
ftnimel 56 Cravel 14.30

Total plant foocd 98.59
No. 37. Loeality, Linn #32. - I'ale, 1n stubble, Tangent,
December 2, 1928, 9:30 a.m,
Plant Food:
Crop Seed Weed Seed

-rone 24 Buttercup, Ranunculus sp.

11 Bindweed, Polygonum sp.
7 Brome grass, brorus sp.

4 Bull thistle, Carduus lanceo-




Plant Food: (Continued)

Crop Seed Weed Seed
lstus
Animal ¥etter:
4 grasshopper mandlibles.

Percentages:

Crop Seed 0 Unclagsiflied 92.39
Weed Seed 3.26 Undetermined 35.26
Ltnimal 1.09 Oravel 26,98
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No. 38, Locality, Umatilla #22. -~ Female, in wheat and
alfalfa stubble, Pllot Hock dlistrict, December
19, 1928, 2:30 p.m.
Plant Food:
Crop Seed %¥eed Seed

132 ¥%heat, Triticum sestivum 3 Knotweed, Folygonum avicue-

lare

& Goosefoot, Chenopodium sp.

2 Hoarhound, Farrubilum vul-

5&1"6

Animal katter:

Ccleoptera ochitin and small pheasant feathers.

Percentages:
Crop Seed 24.44 Unclassifiled 71.28
Wweed Seed 20 Undetermined 2.04

Animal 2.04 ; Oravel 8.40



(60)
No, 39. Locality, Umetilla #25. - Kele, in wheat and al-
~ falfa stubble, Athena district, December 23, 1928,
5:40 p.m.
Plant Food:
Crop Seed Weed Seed

1 %heat, Triticum aestivum 167 wild rose, Rosa sp.

Y Lupine, Lupinusg sp.
6t Sweet clover, Felltotus
8.
5 Saltbush, Atriplex sp.
Animal Hatter:
none

Fercentages:

Crop Seed 1.43 Unclagsified 75.00
Feed Seed 21.43 Undetermined 2.14
Animel O 8ravel 32 .69

No. 40. Locality, Malheur #21, - kale, 1n sage brush near
Dunavay Station, December 30, 1928, 4:45 p.m.
Plant Food:
Crop seed Weed seed

692 Barley, Hordeum vulgare €6l %1ld rose, Rosa sp.

53 Barley (sprouted) 2 Tumbling amaranth, Amare

anthus graecizans

1 Lamb's guarter, Cheno-~

podium album




NO. 40. (Continued)

Animal katter:

none

Percentages:
Crop Seed ©69.65 Unclassified 24.87
Weed Seed 3 .49 Undetermined 1.99
Animal AO Gravel 4.28
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No. 41. Locality, Hood River #16, - Female, in old or-
chard, 0dell, December 5, 198, 2:25 p.m,

Plant Food:

Crop Seed Weed Seed
3 Hyegreass, Lolium sp. 2983 Barnyard grass, Echinoche

loa crus~galll

(42}
&
O

tilghtshade, Solanum sp.

(8]

Goosefocot, Chencpodium

album

e

Amaranth, Amaranthus sp.

1l #1ld rose, Hosa sp.
1 Labliatesae
Aniral ktatter:

none

Percentages:
Crop Seed .06 Unclassified 30,71
teed Seed 64.49 Unaetermined 4.64

Aninal Q Gravel - 12.686




(62)
Total perceantages of contents in stomachs collected the

month of Degeember, 1828:

Crop Seed 19.18 Unclassified 68.86
“eed Seed 1B.563 Undetermined 2.81
Anlimal 63 _ Gravel 17.00

Totel plant food 96.56
Moo 42. Locality, Umatilia #26., - Female, in wheat and al-
falfa stubble, Eermiston, Januar& 8, 1929, 10:3C
B ., |
Flant Food:
Crop Seed weed Seed
1 wheat, Triticum aestlvum 207 Russian thistle, Salsola

pestifer
3Z Saltbush, Atriplex sp.

1 Brome, Bromus sp.
1l Black seeded plantain,

Plantago rugelll

Anima’ watter:
1 Coleoptera mandible

Small parts of gresshoppers, and Coleoptere.

Percenteges:
Crop Seed -390 Unclassifled €7.57
ireed Seed 24.75 Undeterrined 6.30

snimel «45 Gravel 1b5.24
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HOW 45, Loéality, Umatilla #29. - kale, in elfalfa and

wheat stubble, Hermiston, January 13, 1929,

4:00 p.nie.
Plant Food:
Crop Seed

none

Animel Matter:
none
Percentages:

Crop Seed

Weed Seed 9

Animal

«5
+83

¥eed Seed
768‘8weet clo#er, lell-
totus sp.
13 Barnyard grass, Echl-

nochloa crus-galll

S Russian thisgtle, Sal-

scle pestifer

S Verbens sp.
1 Yellow foxtall, Chaseto~

chloa 5}auca

1 Prunus sp.

1l Brome grass, Brorus sp.

Unclassified 85.99
Undetermined 3.93
Gravel 13,77

No. 44. Locality, talheur #25. - Female, in willows &long

ditch, Upper Desad Ox Flat, January 30, 1929,

4:20 p.m.
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wOs 44. (Continued)

Plant Food:
Crop Sced | Weed Seed
none 11,200 White sage, Kochia
8P
1 Brome grass, Bromus
gp.

Anlmal Watter:

none

Percentages:
Crop Seed 0 . Unclagsified 62.93
Weed Seed 33.57 Undetermined 3.60
inimal 0 Gravel 5438

e e e e e ae e

NOo 45. Locality, Hood River #23., - lLale, in orchard,

Odell, January 16, 1929, 1l2:10 p.m,

Plant Food:
Crop Seed Vweed Seed
none 157 W1lld rose, Rose sp.

115 Snowberry, Symphorl-
cargos‘ap.
38 kint, Lablateae
6 Leguminoseae
5 Prunus sp.

Animal satter:

none




(85)

HO» GEa (COiltifluEd)

Fercenteges:

Crop Seed O Unclaggified 67,56
eed Seed 31.36 : Undetermined 1.08
Animal 9] Grevel 9,75

LR - -

Total percentages of contents in stormechs collected the

monthi of January, 1629:

Crop sSeed <8 Unclassifled 71,01
weed peed 24.89 : Undetermined 3470
Animal ol Gravel 10,71

Total plant food 95.19

No. 46. Locality, ialheur #27. « yale in sage brush near
iioliday bridge, February 9, 1929, 9:50 &.m.
Plant ¥Food:
Crop Seed Weed Seed

2 Barley, Hordeum vulgare 931 8SwWeet clover, Helitotus

8p.
20 wild rye, Elymug &p.
12 %Wild rose, Rosa sp.
2 Blackberry, Rubus sp,

2 Buttercup, Reuunculus

sp.
1 Dog fennel, Anthemis

cotula




No. 46, (Continued)
Aniral tatter:
none

Perccontages:

Crop Seed 9.01 Unclassiflied 45.04
Feed Seed 43.20 Undetermined 2.70
Lnimal 0 GCravel 43,93

- e w8 W W e A ws e

Total percentagee of contents in stomschs cocllected the

month of February, 1929:

(rop seed 9.01 Unclassified 4£.04
ieed Seed 43,28 Undetermined 2.70
Animal O Cravel 42,897

Total plant food 97.30

No., 47. Locality, Linn #35. - Jale, in wheat, Albany,

April 16, 1929, 9:40 p.n,
Plant [ood:

Crop Sesd uweed Seed

noae 9 #int, Labiaieae
6 ihus sp. (probably poison
oak)

3 Buttercup, hkanunculus sp,

1 Bachelor button, Centaurea

czanus
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No. 47. (Contlnued)
Animal Matter:
1 Ladybird beetle
1l small Carablidae (crushed)
5 Coleoptera mandibles (probably Carabiidae)
Parts and chitin of Coleoptersa.

Percentages:

Crop Seed 0 Unclagsified 90,00
teed Seed 3.00 Undetermined 2.00
Aniral 5.00 " Gravel © 46.25

Lo. 48. Locality, Linn #35. -~ #ale, in wheat stubble,
Lebanon, April 26, 1929, 3:10 p.m.

Plant Food:
Crop Seed Weed Seed
1541 Ryegrase, Lollum sp. 630 Sanguisorba sp.

1l Wheat, Triticum aestivum 18 Cheat, Bromus secalinus

1 Comron vetch, Vicia sati- 7 Velvet grase, Holcus lan-

va atus

3 Rat-tail fescue, Festuca

myuros
2 ¥1ld blackberry, Rubus

8p.

liPrunus 8D«

1 Lupine, Lupinus sp.
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No. 48. (Continued)
Animal Matter:
1 Flea-beetle
1l Coleoptera mandible
Small portions of Coleoptera.

‘Percentages:
Crop Seed 31.71 Unclageifled 44.40
Weed Seed 17.456 | Undetermined 6.34
Animal .10 | Gravel 16 .67

No. 49. Locality, Umatills #30. - kale, in wheat, alfslfa
and weeds, Pilot Rock, April 17, 1929, 1:30 p.m,
Plant Food:
Crop Seed Weed Seed

1 Alfalfa, Kedicago sativa none

Animal Matter:
2 grasshopper mandibles

Parts and smell pieces of chitin of grasshoppers.

Percentages:
Crop Seed «69 Unclassified 97.23
keed Seed 0 Undetermined 69
Animal 1.39 Gravel 36 .28

No., 50. Locallty, Umatilla #32., - Female, in wheat and
weeds, Pllot Rock, April 17, 1929, 3:10 p.m.
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Hos 50. (Continued)
Plant Food:
Crop Seed Weed Seed
none 220 Barnyard grass, Echi-

nochloa crusg-gallil

14 Nlghtshade, Solanum sp.
8 Tumbling amaranth,

Amaranthus graecigans

Animal Matter:

Small pleces of insect parts and chitin,

Percentages:
Crop Seed 0 Unclagsified 81.96
Weed Seed 13.12 Undetermined 2.46

Aninmal 2.46 Gravel 32 .96

No. 51, Locality, Yemhill #7. ~ kWale, in alfalfa, Sheridan
April 18, 1929, 2:15 p.m.

Plant Food:
Crop Seed Weed Seed
none 8l Wild rose, Rosa sp.

24 Wild vetch, Vicia sp.

10 Cheat, Bromus secalinues

4 Lupine, Lupinus sp.
2 Buckhorn plentain,

Plantago lanceclata
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Animel Matter:

4 snouts of Cucurlio beetles
5 heads of Cucurlilo beetles

2 iarch flies, Bibio nervosus Loew,

1 elytra of VWestern twelve-spotted cucumber beetle,

Disbrotioca soror Lec.

Parts of Carabildae beetle and Coleoptere chitin.

Percentages:
Crop Seed o Unclessified 88.16
keed Seed 8.82 Undetermined 69
Animal 2.33 Gravel 3436

Totel percentages of contents 1ln stomachs collected the

month of April, 1929:

Crop Seed 6.48 Unclassified 80,35
Weed Seed B.48 Undetermined 2.44
Animal 2 .26 Gravel 27.10

Total plant foed 9&.31

Total percentages of contents in stormachs collected during

the season of 1928 and 19£9:

Crop Seed 17.91 Unclasesified 54.75
keed Seed 14.69 Undetermined 4.12
Anlimal B8.45 GBravel 15.34

Total plant food 87.35
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SUrIARY OF CROP SEEDS, WEED SEEDS, AND INSECTS CONSUMED

List of first 30 kinds of seeds:

‘ Seeds Number Frequency
Green foxtail, Chaetochlca sp. 17,028 7
bhite sage, Kochia sp. 11,200 1
Sorrel, Runmex sp. 4,208 3
Wheat, Triticum sp.* 3,578 23
Barnyard grass, Echinochloa sp. 3,304 6
¥ild blackberry, Rubus sp. 2,840 8
Rkyegrass, Loiium gp.™ 2,063 10
Nightshade, Solanum sp. 1,918 4
Sweet clover, Hellfotus sp. 1,710 6
Barley, Hordeum sp.’™ 947 8
Goosefoot, Chenopodium sp. 916 4
Oats, Avena sp.” 819 8
%¥ild rose, Rosa sp. 796 11
Chickweed, Cerastium sp. 746 2
Ssanguisorbs ep. 630 1
Hawthorn, Crataegus sp. 614 o
Prickly lettuce, Lactua sp. 558 3
Darnel, Lolium sp. 506 3
Lady's thumb, Polygonur sp. 253 3
Brome grass, Bromus sp. 216 13

* Crop seed.
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List of firet 30 kinds of seeds: (Continued)

Seeds Number Frequency
Ruselan thistle, Salsola s8p. 210 2
Tarweed, NMadla sp. ' 190 1
Yellow foxtall, Chaetochlos sp. 177 \ 3
Snowberry, Symphoricarpos sp. 177 5
Amarenth, Amaranthus sp. 145 3
Common vetch, Vieis sp.® 110 5
Bindweed, Folyzonum sp. 106 7
Caura sp. 1086 1
Cheat, Bromus sp. 101 3
Buttercup, HRanunculus sp. 99 10 -

List of first 19 kinds of 1iricects:

Insects hurber Irportance
Gragshoppers (60 heads, 714 mandlblesg) 195 Injurious
Eggs (probably Hemiptera) 131
Larvae (Diptera) 34
Eurymus eurytheme Bdv. | 27 Iniurious
Aphodius sp. 19 Neutral
Cucurlios (7 heads) | 19 Injurious
Diabrotica soror Lec. (4 heads) 14 Injurious
Eleodes sp. {12 heads) 13 Iniurious
Hemiptera {5 neads) 9

#* Crop seed.
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Ligt of first 18 kinds of insects: (Continued)

Insects Number Importance

Lygus pratensis Linn. (4 heads) 8 Injurious

Arachnida (small) 8 Beneficial
Fembracids 5 Injurious

Cicadellidae (3 heads) S Injurious

Qecanthinae 2 Injufious

Reduviidae e Beneficilal
ggggggig 8p. 2 Injurious

Draeculacephalsa sp. e Injurious

Biblo-nervoug Loew. 2 leutral

Note: (heads) are included in total number of indlvidual

insects listed.




SUL T ARY OF ALALYSES

1. The volume of total plant food represents 87.35% of

the pheasants' diet, based on analyses of 51 stomachs.

2., Of the volume of total plant food, 17.91% is crop
seeds, 14.69% is weed seeds, &nd 54.75% 1s unclassified
plant food.

3. The volume of crop seed 1s larger than the volure of
veed seeds, tut the number and kinds of weed seeds greatly
exceeds the crop seeds.

4. PFive crop seeds are among the first 30 kinde of seeds
listed.

5. Oreen foxtall seeds, Chaetochloa viridlis are the

largest number of one kind of seeds found 1in the stomachs.

6. Wheat sgeeds, Triticum aestlvur are fourth in the list

of seeds consumed; ryegrass, barley, and oats are geventh,
tenth, and twelfth respectively.

7. The volume of weed seeds and animal rmatter are 5,237
greater thah the volume of crop seceds.

3. OCrasshoppers are found rost frequently among the ine
sects consumed,

9. lLost of the insects consumed may be cléssed as in-
jurious, although & few were neutral or beneficlel,

10, ifost &ll animal matter found $s insect.
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Gravel Separated From Stomach Contents

Fig. 1 Stomach previous to analysis.
Fig. 2 Remaining total plant food and animal matter.
Fig. 3 Gravel segregate. :




Plate II

/ = 3 P

Fig. 2
Segregated Portions of Stomach Contents
Fig. 1 Stomach containing a large per cent of crop seeds.
Fig. 2 Stomach conteining & large per cent of weed seeds.
(1) crop seeds (3) animal matter (5) undetermined material
(2) weed seeds (4) unclassified plant food (6) gravel




Plate III

Fig. 2 Fig. 3

Segregated Portions of Stomach Contents
Fig. 1 Stomach containing e large per cent of animal matter
Fig. 2 A grasshopper mandible
Sketch from U,S.D.A., Biological Survey.
‘Pig. 3 Tibio-femoral plate (knee) of grasshopper.
T Sketeh from U.S.D.A., Biological Survey.
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Jotal Plant Food

‘ Pig, 2
Comparison of Velumee-percent of Stomach Segregates
Fig. 1 Chart showing food consumed by months, Number of
gstomachs representing each month are: June, six; July, seve
en; Aug., ten; Sept., six; Oet,, flive; Nov,, two; Deec,,five
Jan., four; Feb., one; kar., none, Apr., five and May none.

Flg. 2 Average segregates of £l stomachs analyzed.
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UKEGON AGKICULTURAL COLLEGE EXFEKRIMENT STATION
Dupartment of Entomology
PUEASINT STOMACE ANALYSIS
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: Fig. 2
Fores For leeping Dats
Fige 1 Storach blank for registretion of field data.

Fige & Forms for summary of stormsch contents.



Plate VI

TR Ty

OREGON .;\GRICL'LTl'R:\L COLLEGE EXPERIMENT STATION : !

PHEASANT STOMACH ANALYSIS
Collector No... 6. . i Station Nolimatills 7

Name....Chlnese Flessant : Locality  Umatlile County . . s male
Where killed... ALLE1&, Qre. Date Alga 20, 1928... . Hour 8:20 A,M,
Condition of crop avCu : of wizzard 85004 : of gullet.. - k
Percentage of animal matter 18,00 = ; of vegetable 78858 . s Of gravel 8.04

Crop contents .. & Sré&ss..Ciy<r rniuliles

ymus eurytheme Bdva. ... |

" L " ” L "

larvee of Alfaife Butterfly
EUpss
manuiiies

F o
o

T =

=~ 0D

. Nyrreleodldse (crushed) IO ey |
1 Reduviidae (crushed) : ST JE N 1
Gizzard contents + 9P iuer Arachnlda

Parts of Cureculioc beetles ol T
Farts of Carabld beetles L
enail parts or lasects and caitim. in reneloing portion

Date A? I i J- ‘;3.‘ Ju.\:a_e....._

Examination made by + v« S8 AAE€0

Fig. 1

State number  Linn Sy Dt 7 &N A"

.. O o
Fle e tel

Date recived  June 18,1329 '3;us;er

Zemarks l. Character of unclassified plant food
Shaff from zrasses and many pieces of Sanzuisorba sp.
2. llany of zrass seeds had sorouted.
Crop Seeds Weed Seeds Weed Seeds

Lolium sp. 1541 3anguisorba sp. 630 | Prunus 8spe. 1

Ryegrass | 3romus secalinus 18| Lupinus sp. 1
Triticum aestivum 1 Sheat Lupine

‘heat iolcus lanatus i 4
Vieia sativa 1 Telvet zrass

Jommon vztch festuca myuros 3

Rat-tail fescue

(5™

Audus 8n.

/{11d blackberry

Figs. 2
Forms For Keeping Data
Pig. 1 Cards for tabulating animal mgtter.
Fig. 2 Plant food tabulation card (opposite side fig. 1.)




