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IN TIlE VrLLIALIETTE V.A.LLEY, .EGON 

INTRODUCTION 

This study of the food requirements of the ring-necked pheasant, 

phasianus coichicus torquatus (Cnelin), was made in order to determine 

the minimum winter food requirements for pheasants in the Pacific 

Northwest. The experiment was carried on during the period of November 

2, 19b6, to January 31, 1917, at the former Oregon State College 

Experimental Fur Farm located one mile south of the campus. 

This project is but one phase of a long-time research program 

being undertaken by the Oregon Cooperative Wildlife Research Unit* 

in studying the management of the ring-necked pheasant in the Pacific 

NortknTest. The investigation was directed by Mr. Arthur S. Einarsen, 

Biologist, United States Fish and Wildlife Service, and leader of the 

Research Unit. 

Since the introduction of the Chinese ring-necked pheasant into 

Oregon by Judge Owen N. Denny in 1881, it has become the most important 

upland game bird in the Pacific Northwest. Although the initial re- 

lease was made on Petersonss Butte, approxLmately 18 miles east of 

Corvallis, the birds soon moved to adjacent areas of excellent range 

* United States Fish and Wildlife Service, Oregon State College, 
Oregon State Game Commission, and the Wildlife Management Institute 
cooperating. 
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and proved well suited to the conditions in the Wiflamette Valley, 

where seeds and small grains, such as wheat, barley and oats, were 

plentiful. Since this first release thousands of pheasants bave been 

liberated in Oregon with the subsequent result that pheasants are found 

throughout the state in suitable pheasant habitat In spite of its 

wide distribution throughout the state, the pheasant population bas 

shown marked fluctuations, and investigations to detexnine the several 

causes have been undertaken by the Oregon Cooperative Wildlife Research 

Unit. This study covers a single phase of the research program. 

Considerable v.riation in the pheasant population has been shown 

from 1936 to present date by yearly censuses, the results of which may 

be found in the files of the Oregon Cooperative Wildlife Research Unit. 

In l91.6 the Willamette Valley had only 8 pheasants per 100 habitat 

acres as compared to 28 per 100 acres in l912. hile a large percentage 

of this decrease may be attributed in some years to late spring rains, 

which linit surviiiul of young pheasant chicks, many people believe that 

because of the relatively mild winters in western Oregon pheasants 

should be much more abundant than they are. Some observers contend 

that many pheasants do not survive the winters because the nutritional 

value of available food is too low at that tine, due to leaching by 

excessive rainfall. Others are of the opinion that the "food factor" 

is not the cause of pheasant depletion during the winter months, but 



place the b1ane on causes such as "poaching," increased hunting pressure, 

predators, and other depleting factors. The purpose of this study was 

determination of the relative importance of some winter foods arid their 

effect on the winter survival of the pheasant. 

Although no food habit studies of penned birds had been made by 

this Unit, limited observations have been undertaken with wild pheas- 

ants under controlled conditions. In 1938 this Unit placed a graduate 

student, Hugh Ross Newcomb, on Protection Island, which is located in 

the Strait of Juan de Faca, Jefferson County, Washington, for the pur- 

pose of making a general life history study of the ring-necked pheasant. 

In his thesis (l9LO) some space was devoted to food and water require- 

ments of the pheasant. The following statement was made in the section 

concerning crop and gizzard analysis: 

Mr. Arthur S. :Einarsen, under whom this study as a whole 
was conducted, is of the opinion that ring-necked pheasants 
are possibly capable of existing entirely on leafy vegetation. 
The high percentage of such material occurring in so few stom- 
acha lends support to this contention. Undoubtedly the birds 
prefer greater variety than such a diet would provide, but 
experiments should be conducted to determine the possibility 
of pheasants existing under those conditions. 

The "few stomachs" referred to in the above statement consisted of 

13 gizzards or crops collected from birds found dead due to predation, 

disease or accident. 

Newcomb's place was taken by John Sails Morse, who resided on the 

island from September 1, 1939, to July 22, 19liO. In his thesis (191j1) 

Morse recorded: 

At this period of the year (late winter and early 
spring) the food supply from the previous seasonts weed 
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crop is nearly used up, while it is still too early for 
new seeds to be produced. Green herbage would be the only 
food item that the birds could depend on in case the weed 
supply became exhausted. It is uncertain whether the 
pheasants could survive under these conditions. When this 
study was conducted the birds at this period of the year 
were depending on green herbage, especially grass leaves, 
for the bulk of their food, although they also consumed a 
variety of weed seeds. Cnly nutritional experiments could 

prove whether weed seeds are necessary for survival in 
addition to green food. 

A more detailed summary of the percentages of the various food 

items found in the Newcomb and ioree studies will be given later in 

this thesis. Both studies indicate that in certain habitats pheasants 

may have to live on green herbage alone at a critical period of the 

year, January, February, and March. These studies recommended nutri- 

tional experiments to determine survival under such conditions. This 

experiment was undertaken to test the most extreme conditions with the 

foflowing objectives: 

1. To determine if pheasants can survive on green herbage alone. 

2. To determine whether the addition of weed seeds is required 

for survival. 

3. To determine whether the addition of a cereal grain such as 

wheat is necessary for survival. 

b. To determine what proportions of the various food items are 

required for survival. 
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PERIOD COVEREI) BY THE STUDY 

As has already been stated, this study was carried on during the 

winter months. During most winters in the Willa.mette Valley rainfall 

is heaviest in December, Jaluary, arid February. Occasionally short 

periods of snowal1 have occurred in the valley. In spite of the con- 

tinuous rains pheasants in the field do not appear to be handicapped 

in obtaining food. 

It is quite probable that any green herbage available to the pheas- 

ants during the rainy season might gradually diminish in nutritional 

value as the seasons progress. Probably the most striking changes in 

composition in alfalfa occur with the advance toward maturity. The 

mineral and protein content are higher and that of the less valuable 

crude fiber is lower in young plants than in older plants. These changes 

in the composition of alfalfa are shown in Table I from work done by 

Kiesse)bach and Anderson (1926). 

Analysis of food plants utilized by Columbian Black-tailed Deer by 

J. R. Haag (Einarsen, l91.6) has shown that the percentage of protein 

does decrease as the winter progresses, and it is quite possible that 

analysis of protein content of grasses arid other pheasant foods may 

show similar results. 



TABLE I 

FECT OF THE TILlE OF CUTTING UPON THE CJIENICAL COMPOSITION 
OF ALFALFA HAY, AVERAGE FOR FOUR YEARS 

1921-19214 

T. A. Kiesselbach and Arthur Anderson 
Nebraska Experiment Station 
Research Bulletin 36, 1926. 

Stase of Maturity Ash Protein 

Percentages 
NIogen-f ree 

Fiber Extract Fat 

Prebloc*n 11.214 21.98 25.13 38.72 2.93 
Initial bloi 10.52 20.03 25.75 140.67 3.03 
One-tenth bloom 10.27 19.214 27.09 140.38 3.02 
One-half bloom 10.69 18.814 28.12 39.145 2.90 

Full bloom 9.36 18.13 30.82 38.70 2.99 

Seed Stage 7.33 114.06 36.61 39.61 2.39 
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METHODS OF PROC1)URE 

Source of the Pheasants 

The possibility of using wild birds in the experiment was first 

considered, but because of the difficulty of capturing wild stock in 

numbers and the timidity of the birds when kept under penned conditions, 

it was thought wiser to use game farm birds which had already become 

accustomed to being penned and handled. Therefore, young birds 

about 12 weeks old were obtained from the Oregon State (zne Farm at 

Corvallis on August 15, l916. From this date until the beginning of 

the experiment, November 2, 1916, every effort was made to accustom 

the birds to their new environment. 

Pens 

Pens for this experiment were those used by the Oregon State 

College Fish and Game Department in former experiments with foxes, 

mink, and rabbits. These floored pens measure five feet high, four 

feet wide, and twenty feet long, and are raised proximately two feet 

off the ground (figures 1 and 2). A small house or coop is attached 

to one end of each pen. The birds were divided into groups of five 

(one cock and four hens), each group being held in a separate pen and 

each being fed a different ration. 

Food Items 

Since the primary objective of this experiment was to determine 

whether pheasants could survive on green herbage; alfalfa, because of 

its use by pheasants whenever available, was chosen as the initial 



Pens used in this experi-. 
ment, 

Figure 2. Close up or pens used 
in this experinent. 



basic food for all pens. A small section of an aLfalfa field was 

obtained from the Oregon State College Dairy Husbandry Department, and 

the alfalfa was cut daily as it was needed. Thus, the pheasants re- 

ceived fresh alfalfa daily as if they were wild birds in the field. 

This cutting compared with a fourth crop cutting since three cuttings 

had already been made on this field by the Oregon State College Dairy 

Husbandry Department. 

By December ist, the alfalfa had been reduced to withered leaves 

and tough dry stems because of successive frosts and dull wet weather, 

and, therefore, it was unsuitable for consumption by the pheasants. 

For this reason kale was substituted. It was collected daily under the 

same conditions as the alfalfa. 

Weed seeds were obtained from Fischer's Benton Mill and Warehouse 

Company, Corvallis, Oregon. These consisted mainly of screenings from 

the grains sent in from farms in the Wilamette Valley. Analysis of 

the weed seeds by the Oregon State College Agricultural Experiment 

Station Cooperative Seed Laboratory indicated that species of weed seeds 

were present in the following percentages by weight: 

Bird rape, Brassica cazrtpestris 37.28% 
Laxabsquarters, Chenopodium album 19.88% 
Ryegrass, Lolium . 13.37% 
Sheep sorrel, Rumex acetosella 3.1.3% 
Velvet grass, Holcus . 3.OLj% 
Alsike clover, Trifolium hrbridum 1.98% 
Other material, cracked vetch, etc. 21.02% 

Wheat was the only cereal grain added to the diet of certain pens. 

It was chosen because it is one of the principle crop seeds in Oregon 
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and because it is one of the main food items eaten by pheasants as 

determined by food habit studies made in the Pacific Northwest (Morse, 

19141; Newcomb, 191O; Allen, 1929). The importance of wheat as a ration 

is illustrated by H. L. Wilcke of Iowa State College (1937). In his 

work on the use of oats in poultry rations, he stated that these grains 

would rank in the following order for growth and feather development in 

chicks: oats first, wheat second, and corn a poor third. For fatten- 

ing this order was reversed. Wheat, thus, is a consistent second for 

growth, Leather development, and fattening. 

Analysis by Dr. J. R. Haag of the Agricultural Experiment Station, 

Oregon State College, indicated that the wheat used in this present 

study had the following nutritional value: 

Crude protein 10.61% 
Fat 1.8% 
Fiber 2.76% 
Ash 1.87% 
Moisture 11.25% 

As the first objective was to Lind out if pheasants could survive 

on green herbage alone during the usual critical winter period, one 

peri was fed only alfalfa during the month of November, and when it be- 

came unavailable, kake was substituted and fed during the remainder of 

the experiment. These plants were Led to the birds each day in suL- 

ficient quantities to make fresh green herbage present at aU times. 

To determine if the addition of weed seeds was necessary for survival, 

the second objective, a sufficient quantity of weed seeds was fed one 

pen to insure their continuous presence along with green herbage, 
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Table II. To ascertain whether the addition oí cereal 'ains was neces- 

sary for survival, the third objective, wheat was substituted for the 

weed seeds in the feeding schedule for another pen. Since a possibility 

existed that both crop seeds and weed seeds would be needed for survival, 

all three items, weed seeds, wheat, and alfalfa or kale, were used in 

the feeding ration of one group of birds. For the last objective, which 

was to determine in what proportions the various food items were re- 

quired for survival, the wheat and weed seeds were fed to the birds in 

various proportions and amounts. To these remaining pens, alfalfa or 

kale was fed in suíficient amounts to insure the presence of green herb- 

age at all times. 

Dr. Paul D. Dalke (193S) determined that each pheasant consumed 

about 10.8 ounces of food* per week under favorable weather conditions, 

while Leopold (Dalke, 1935) reported that pheasants consumed about 

11.2 ounces of food per bird per week during the winter months. With 

these figures as a basis the birds were fed from a maximum of 8.14 

ounces per bird per week to a minimum of I.2 ounces per bird of either 

weed seeds or wheat, or a combination of both, plus an unlimited amount 

of green herbage. For a pen of five birds the weed seeds and grain 

food amounted to a maximum of six ounces per day. The minimum was 

three ounces per day. 

One pen of birds was fed a commercial food lmcwn as Albers Pullet 

* The food consisted of "several kinds of grains, weed seeds, 
and wild fruits." Taken from a personal letter from Dr. Dalke. 
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TABI II 

FOOD ITEMS AND PROPORTIONS FED DAII 
TO EA.CH PHEASANT PEN* 

Food Items 
Pen No. eenHerba9 Wheat Weed Seed2 

i Unlimited None None 

2 Noie 3 oz. 

3 None 6OZe 

0 None Unlimited 

5 3oz. None 

6 6oz. None 

7 Unlimited None 

8 u 1.5 oz. 1.5 oz. 

9 3oz. 3oz. 

10 Unlimited Unlimited 

11 0 Unliniited Albers Pullet 
Grower Pellets 

* A six ounce daily ration of either weed seeds or wheat for a 
pen of 5 birds is equal to 8 ounces per bird per week A three ounce 
ration is equal to .2 ounces per bird per week. 

*3 The term "green herbage" is used in preference to alfalfa or 
kale. Alfalfa was available only for the month of November, while kale 
was used during December and January. 
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Grower, and wheat and green herbage in sufficient quantities to insure 

the availability of the three food items at aU times. This pen was 

used as a control. Grit and water were available at all times. 

Samples of alfalfa and kale were analysed every two weeks for 

crude protein by Dr. J. R. Haag or his staff at the Oregon State College 

Agricultural xperiment Station. Weed seeds and wheat were analysed 

only once as these food items were not exposed to weather, and no 

change in nutritional values was to be expected. 

Weighing the Birds 

In order to determine the effect of the various diets in regard to 

weight gained or lost, all birds were weighed every 1) days. Weighing 

took place at night since birds were more easily caught and much less 

disturbed than if weighed during the day. Since the average individual 

weight of all the birds in each pen was desired, it was possible to 

weigh ail the birds at one time and. by dividing the total weight by the 

number of birds in the pen the average weight per bird to the nearest 

tenth of a pound was obtained. The male was later weighed separately, 

and his weight was then subtracted from the total weight. By this pro- 

cedure it was possible to obtain: (1) the total weight of each pen of 

five birds, (2) the average weight of each pen of five birds, (3) the 

average weight of the hens in each pen, and (Iij) the weight of the cock 

in each pen. 

Method of Feeding 

The pen al1ot.ents of weed seeds, wheat, and green herbage were 

measured daily in order to insure proper apportionments. If any food 
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remained from the previous day, it was removed, and weighed. This 

amount was then subtracted from the amount fed to determine the quan- 

tity consumed. 

"Seed catchers" were attached to each seed hopper to prevent 

wastage. These consisted of small boxes, 21x21x2 inches in dimension. 

In addition, burlap sides were attached to the hoppers to prevent seed2 

from scattering, figures 3 and b. Any seeds scattered in the process 

of feeding fell into the "seed catchers" and were available for con- 

suznption or weighing. 

In order to catch any alfalfa or kale that might fall from the 

herbage hopper to the ground, open burlap bags, 3xb feet in dimension, 

were placed under each hopper, figares and 6. These also facilitated 

the carry'ing and weighing of the green herbage. 

No attempt was made to determine the amount of water and grit con- 

sumed by the birds. Both were available at all times. 
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Figure 3. Front view of seed hopper 
showing seed catcher and burlap siding 
to prevent scattering of seeds. 

Figure 4. Side view of seed hopper. 
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Figure 5. View illustrating burlap 
bag under herbage hopper. 

Figure 6. View oí herbage hopper 
from inside o! pen. 
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SUMA.RY OF OT}ER STUDIES 

A portion of Mr. H. R. Newcoinbs$ thesis, ttRing_necked Pheasant 

Studies on Protection Island in the Strait 01' Juan de Fuca, Washington, 

has àlready been quoted on page 3. Newcoinb' thesis was a general life 

history study of the ring-necked pheasant. The portion already quoted 

dealt with the high percentage oÍ' occurrence of leafy vegetation foimd 

in the gizzards and stomachs of 13 birds. Five samples were analysed 

during the first three months of the year, one sample during the second 

three months, eleven samples during July, August, and September, and 

one sample during the last quarter of the year. In the order named 

miscellaneous vegetation, gravel, wheat, peas, yellow mustard, and 

chickvreed were the most important iteras in total percentage of volume. 

Miscellaneous vegetation, gravel vetch, and wheat were the highest in 

percentage of occurrence. 

Mr. John Salis Morse has been quoted from his thesis, "Foods of 

the Ring-necked Pheasant on Protection Island, Tashington," in respect 

to the use of green herbage and weed seeds during the winter period. 

Morse found that food items of plant origin occupied more than 90 per- 

cent of the total volume of the scats analysed during his study, 'vdth 

50 food items identified in the droppings studied. In the order named, 

wheat, chickweed seeds, grass leaves, grass seeds, miscellaneous weed 

seeds, and miscellaneous food items were the most important plant foods. 

Iheat was eaten whenever available, being the greatest bulk of food 

found in the droppings in July to the latter part of November. Chickweed 
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seeds predominated from April until the first week in June. Important 

to the present study was the fact that grass leaves were eaten exten- 

sively during the months of January, February, and March. Grass seeds 

were consumed mainly during the months of November and December. 

Miscellaneous weed seeds such as mustard, black bindweed, herousbill, 

vetches, and plantain supplemented the grass seeds during the winter 

months and were frequent food items in the diet throughout the year. 

Thomas C. Allen wrote a thesis entitled ItA Study of the Economic 

Status of the Ring-necked or Chinese Pheasant in Oregon" in 1929 . His 

material was obtained from the analysis of the crops and gizzards of 

S]- pheasants collected in Linn, Uinatila, Malheur, Marion, Multnomah, 

Lane, Hood River, and Yamhill Counties. The number of birds collected 

per month from ten in August to none in March and May. Because this 

present study deals prari1y with the winter months, it is bnportant 

to note that only 13 samples were taken during this period. The total 

percentage by vo1nne of the contents in the gizzards and stomachs dur- 

ing these four winter months of November, December, January, and 

February are substantially as follows: 

vember December January February Aver 

Crop seed 30.7 19.2 .3 9. 1Ì..8 

Weed seed 23.1 18.S 2L.9 I3.3 27.1.. 

Animal matter .6 .6 .1 - 3 
Unclassified ltb.8 58.8 71. t5. 
Undetermined .9 2.8 3.7 2.7 2.5 

Gravel ]J..3 17. 10.7 13.9 21.5 

Total plant foods 98.6 96.6 96.2 97.3 97.2 



The summary of Allen' s thesis, "A Study of the Economic Status of 

the Ring-necked or Chixese Pheasant In Oregon," is quoted below: 

t. T'ne volume of the total plant food represents 87.35% of 
the pheasants diet, based on analysis of 51 stomachs. 

2. Of the volume of total plant food l7.9l is crop seeds, 

11.69% is weed seeds, and SLL.75% is unclassified plant 
food. 

3. The volume of crop seed is larger than the volume of weed 
seeds, but the number and kinds of weed seeds greatly 
exceeds the crop seeds. 

l. Five crop seeds are among the first 30 kinds of seed 
li8ted. 

5. Green foxtail seeds, Ohaetochloa viridis, are the largest 
number of one kind of seeds foundii tui stomachs. 

6. Wheat seeds, Triticum aestivum, are fourth in the list of 
seeds consume ryegrass, barley, and oats are seventh, 
tenth, and tweith, respectively. 

7. The vol'inie of weed seeds and animal matter are 5.23% 
greater than the volume of crop seeds. 

8. Grasshoppers are found most frequently among insects 
consumed. 

9. Most of the insects consumed may be classified as injur... 

ions, although a few are neutral or beneficial. 

10. Most of the animal matter found is insect. 
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In such a study as this, where several phases of an experiment are 

involved, it seems reasonable to expect that a definite pattern of dis- 

cussion should be followed. With this in mind the various pen trails 

are discussed in the following order: 

1. Nutritional analysis of food items. 

2. Birds receiving green herbage. 

3. Birds receiving green herbage and weed seeds in various 

quantities. 

IL. Birds receiving green herbage and wheat in various quan- 

tities. 

. Birds receiving green herbage and a combination of weed 

seeds and wheat in various proportions. 

6. Birds in the control pen receiving green herbage, wheat 

and commercial pellets. 

Although not following the same order as stated in the objectives 

on page 1.. This arrangement simplifies the discussion when eciuparisons 

are being made. A statement of the objective is included in the begin- 

ning of each discussion covering the various phases of the experiment. 

Another liberty has been taken in order to simplify comparisons 

between pens of birds in case of deaths. All comparisons are based on 

complete groups, allowances being made for dead birds by computing 

their potential weights and daily food consumption from survival weights 
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and food consumption of the remaining birds. 

Nutritional Analysis of Food Items 

In order to check on any variation in the nutritional content of 

the green herbage as the season progressed a nutritional analysis of 

the food items was made every two weeks during the course of the experi- 

ment. Green herbage was air dried prior to analysis, Table III. 

The high percentage of crude protein in alfalfa was due to its 

early stage of maturity. As mentioned earlier in this thesis, alfa]1a 

used in this experinaent was equal to a fourth cutting, since three 

cuttings had already been made by the Dairy Husbandry Department. 

The crude protein content of the kale collected January 2I, l917, 

was high probably because the leaves were newly sprouted and immature, 

arising frc* the stalks that had been stripped in the beginning of 

December. 

The relatively high crude protein and fat content of the weed 

seeds showed these samples to be at least as rich in nutritional value 

as wheat. The percentage of various weed seeds in different lots may 

vary as in certain lots weed seeds with a high percentage of protein 

may be entirely absent. 

Although no analysis for vitamin content was made, results frani 

other studies have been taken frani Morrison's and Feeding" 

(].9t6). It should be borne in mind that the vitamin content, as in 

the crude protein content of a certain food, may vary widely depending 

greatly on the stage growth at which it is cut. Morrison' s data on 



Date 

Nov. 2, 19146 

Nov. 114, 19146 

Dec. 2, 191i.6 

Dec. 2, 19146 

Dec. 13, 19146 

Dec. 27, 19146 

Jan. 1, 19L7 

Jan. 214, 19147 

TABI III. 

NUTRITIONAL ANALYSIS 0F FOOD ITEThS FED TO PENN}L) PHEAANTS* 

Food Item Crude Protein Moisture Fat Fiber Ash 

Alfalfa 26.7 9.21 3.60 114.5]. 10.90 

Alfalfa 26.90 8.06 2.90 13.O 11.58 

Alfalfa 22.30 9.11 2.35 17.93 12.014 

Kale 20.52 7.814 3.314 10.08 13.93 

Kale 23.01 8.16 14.19 9.92 8.814 

Kale 20.11 

Kale 20.65 

Kale 27.22 5.97 3.140 10.57 8.70 

Weed Seeds 15.91 9.33 11.89 9.90 6.76 

Wheat 10.61 11.25 1.85 2.76 1.87 

* .Axialysis by Dr. J. R. Haag, Agricultural Experiment Station, Oregon State College. 
1) 



23 

vitamin content is found in Table IV. Green clover, also a counnon 

pheasant food, is included for comparison. 

In making comparisons between the moisture content of the green 

herbage and that of the weed seeds or wheat, it should be remembered 

that the herbage had been dried before analysis and that the seeds and 

wheat were analysed without such preparation. The moisture content 

listed for the weed seeds and grain, therefore, is actually much more 

accurate than is the moisture content listed for the green herbage as 

Led to the pheasants. As a result, a far greater amount of green 

herbage must be consumed to equal the same amount of total dry matter 

supplied by a smaller amount of weed seeds or wheat. 
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TABLE IV 

VITAMIN CONTENT OF FEEDING STUFFS 

Frcan "Feeds and Feeding" by F. B. Morrison (19146) 

Feeding Stuff Vitamins 

Green alfalfa * o xx 

Kale * *ì-* o 

Green clover * o *** 

Theat O O O * 

O indicates that the feed has none of the vitamin of an 

insignificant amount. 

* indicates that the feed contains an areciable amount 
of the vitamin. 

*w indicates that the feed is a good source of the vitamin. 

*w* indicates that the feed is an excellent source of the 
vitamin. 

indicates that information concerning the amount of the 
vitamin is lacking or not conclusive. 
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Pen Number i 

Objective: To determine if pheasants can survive on green herbage 

alone. 

Diet: Unlimited amount of alfalfa during November and kale dur- 

Ing the remainder of the experiment (December and January). 

Deaths: Four. 

For the first five days, November 2-7, the birds appeared to be 

doing weil, but on the seventh of November two hens appeared droopy and 

listless. Their crops were abnormally large, their tails dragged and 

their feathers were ruffled. Even though mild temperatures prevailed, 

the birds appeared chilled. This suggested that their food was either 

not supplying proper body heat or that the food taken was not passing 

beyond the engorged crop. 

By November 13, the cock was also in poor shape. When frightened 

the birds would make a poor attempt at flight, but never succeeded in 

rising more than two feet fran the pen floor. After this attempt they 

would fail on their breasts and gasp for breath. A similar condition 

was found to exist in wild birds on Protection Island, Washington, as 

reported in the earlier studies made there by Morse and Newcomb: 

(Quarterly Report l91) 

Autopsies revealed the birds to be thin but without 
parasites and with no indication of disease. However, 

when the birds were run for a distance of half a mile dur- 

ing the census, the male birds, particularly, were exhausted 
and would cane to the flushing barrier with mouths agape, 
running ponderously and when forced to take flight would 
beat off of the rolling dunes making no further attempt to 
use their wings except for gliding. After a glide of a 
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quarter of a mile or so to lower ground, they would tuna- 
ble on their breasts when attempting to alight, and 
struggle away on foot with little vigor. 

In addition to this lack of vigor al]. three birds in Pen i dragged 

their wings and staggered when welking. 

At the second weighing (November iS) the total weight of the five 

birds had dropped 2.3 pounds, the cock losing four-tenths and the hens 

losing approximately one-half pound each, Table XVI, page '79. Without 

doubt the ration was having a disastrous effect. Sixteen days from the 

beginning of the expernent the first hen died. She was in an emaciated 

condition, weighing only 13 ounces, figures 7 and 8. The second hen 

died on November 25, twenty-four days after the beginning of the experi- 

ment. She was in a similarly emaciated condition, weighing only 15 

ounces at death. These birds died ten and eighteen days, respectively, 

from the date when symptoms of malnutrition were first noted. Immedi- 

ately after death each bird was brought to Dr. Dickinson of the Veterin- 

ariari Departnent for autopsy to definitely ascertain the cause of death. 

Dr. Dickinson's report* indicated the suppositions on ration difficulty 

were correct. Under natural conditions it is improbable that a bird 

would attempt to eat course fibrous material such as the alfaJía stems, 

which in this case were one to five inches in length, but would tend to 

* Dr. Dïckinson's report: UCareful post mortem and bacteriologi- 
cal exaiìnation did not yield any evidence of a specific contagious in- 
fection. 

"All the birds were in an extreme state of emaciation. Two of 
the birds showed an extremely heavy mass of' fibre in the gizzard. The 
fibre had actually been rolled into a ball, and it is rather doubtful 
that it would have ever been completely ground and passed by the bird 
in its emaciated condition." 
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Figure 7. naoiated condition 
of the first hen that died six- 
teen days after the beginning 
of the study. 

irtzre 8. bird as above. 
Weipht at. death 13 ounces. 

grei herbage. 
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limit itself to the more palatable parts of the plant such as the 

leavee. These would probably be taken in small bites less capable of 

"balling," thus the bird wot1d not be likely to have a ball of fibrous 

material forming in its crop or gizzard. Under penned conditions, when 

pulled plants and long tendrils were fed, entire sections and practical- 

ly every part of the plant was taken by the birds. At the time of 

death of the second bird ail the remaining birds in the pen were in 

extremely poor condition and it appeared that the cock would be next 

to die. Cki November 27, the third hen died, to be followed by the 

cock on the next day. Their weights were 12 and 18 ounces, respectively. 

These two deaths occurred six and seven days after distress symptoms 

were first noted. Both of these birds were also examined by Dr. 

Dickinson of the Veterinary Department. 

On the day following the death of the cock, the remaining hen 

appeared to be in fair condition and acted normally despite her weight 

of 1.2 pounds, which was arproximately one-half pound less than the 

average of the hens in any other pens. The general appearance of the 

bird indicated that her death was not inuninent. 

It ahould again be noted that during November the alfalfa was be- 

ccning increasingly unpalatable and by the end of the month it was 

reduced to withered leaves and fiber. For this reason the remaining 

hen was fed kale from December 1 until the termination of the expon- 

ment. In this change of food, kale was mixed with alfalfa for three 

days before the straight kale diet began, so that the hen would not 



have to undergo too great an adjustment from one food to another. 

By December 12, the hen had almost regained the original average 

weight of the hens in this pen at the beginning of the experbnent, and 

by December 27, reached this level, Table XVIII, page L9. At the end 

of this experiment on January 30, l9L7, this bird weighed 1.8 otmees, 

and ivas one of the heaviest of the hens, having gained one-tenth over 

its weight at the beginning of the experiment, which was then slightly 

higher than the average weight of the hens in the other pens. In 

spite of the serious drop during November, it is safe to conclude that 

this hen was living a normal life on the green herbage diet of kale. 

In order to facilitate comparisons between pens in this study, all 

comparisons are based on complete groups; allowances being made for 

dead birds by computing their potential weights and daily food consump- 

tion from survival weights and food consumption of the remaining birds. 

A graphic description of the amount of food consumed and total 

weight of the five birds is given in Table V, page L6. The ninety day 

period of the experiment was divided into ten day periods in order to 

facilitate comparisons. Alfalfa was fed during the first to the third 

periods, inclusive. The drop in weight during this time is apparent 

as is also the sudden average daily increase in total weight when kale 

was fed. As the weights of the birds increased, the average daily con- 

sumption of kale was reduced. 
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Pen Number 2 

Objective: To determine what proportions of the various food items 

(in this case weed seeds) are required for survival. 

Diet: Unlimited amount of alfalfa during November and kale dur- 

ing the remainder of the experiment (December and January) 

plus 3 ounces of weed seeds daily. 

Deaths: None. 

Although the birds in this pen were receiving only a sligit daily 

addition of three ounces of weed seeds for five birds, their loss in 

weight occurred only during the first lIi days of the experiment. Dur- 

ing this time the total weight had decreased only four ounces for all 

five birds. By the third weighing, November 29, the cock had lost half 

a pound, but the hens had not only regained their lost weight but had 

added an additional one-tenth of a pound each. 

Their marked appetite for weed seeds was shown by the rapid cori- 

sumption of the afloted three ounces. These were consumed within 

fifteen minutes after being placed in the hopper. The number of drop- 

pings ori and about the weed seed hopper indicated that the birds were 

always waiting there for more seeds, and it is siiificant that this 

occurred only in the three pens where weed seeds or wheat were limited 

to three ounces daily, pens 2, and 8. 

Twelve days after substitution of kale for alfalfa in the diet, 

the cock had gained two-tenths of a pound. The weight of the hens dur- 

ing this period remained constant. 
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The increase in the cock' s weight suggests that either the kale 

ias more palatable than the alfalfa or it had a higher nutritive value 

or that the cock through his aggressiveness obtained more food. Dif- 

ferences in weight after this weighing, December 23, were negligible 

for at the end of the experiment the total weight had increased only 

one-half a poimd from the weight of the birds at the beginning of the 

experiment. Of this increase the hens had gained only a little over 

one-tenth of a pound each, the weight averaging about 1.6 pounds per 

bird. The cock weighed one-tenth of a pound less than his original 

weight or 2.5 pounds, at the termination of the experiment. 

This small gain in weight over a period of three months would in- 

dicate that three ounces of weed seeds plus an unlimited amount of green 

herbage is not quite satisfactory for proper development in a pheasant. 

The graph shown in Table VI on page 4'?, illustrating daily consumption 

of food and total weight of five birds, is somewhat similar to the cari- 

puted weights for Pen 1, although the losses are not as severe, nor is 

the green herbage consumption as high; however, the trends are similar. 

Mathematical comparisons between the two graphs show that during the 

whole experiment the daily addition of 3 ounces of weed seeds to the 

diet decreased the consumption of alfalfa 13.9 ounces or kale 22.7 

ounces per day for five birds. The ciparisons with kale are distorted 

because an abnormally large amount of kale was consumed, possibly be- 

cause of the nutritional deficiency brought about by the alfalfa. It 

should be noted, and will be brought out later in the discussion, that 
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other pens compared on the sanie mathematical basis might show drastical- 

ly different results. 

Pen Nwnber3 

Objective: To determine what proportions of the various food items 

(in this case weed seeds) are required for survival. 

Diet: Unlimited amount of alfaJía during November arid kale dur- 

ing the remainder of the experiment (December and January) 

plus 6 ounces of weed seeds daily. 

Deaths: None. 

Six ounces of weed seeds were fed to the five birds in this pen, 

in case the three ounces of weed seeds fed to the birds in Pen 2 were 

ound to be insufficient. Six ounces of weed seeds gave each bird an 

average of about l ounces daily. Although seemingly small, this amount 

plus an unlimited amount of green herbage, whether alfalfa or kale, was 

enough to prevent any great loss of weight during the entire ninety days 

of the experiment. 

In fact, at the second weighing, November l, the hens had gained 

approximately one-tenth of a pound each and remained at the weight of 

1.6 ounces for the remainder of the experiment. This is clearly shown 

by Table XVIII, page8l. The cock's weight fluctuated throughout the 

experiment for no apparent logical reason. At one weighing, December 

27, the cock had dropped one-tenth of a pound below its original weight, 

regained four-tenths of a pound in two weeks and at the end of the 

experiment weighed 2.6 pounds, Table XIX, page 82. 



Table VI on page 47 shows the marked contrast in the amowit of 

eeri herbage taken by the birdz in Pen 3 and Pen 2. The extra three 

ounces of weed seeds added to the diet of these birds appeared to 

decrease the amount of green herbage consumed to such an extent that 

for the major portion of the experiient a smaller aniount of green 

herbage than weed seeds was taken. It would seem then that actually 

less than six ounces of weed seeds are needed daily for five birds. 

Comparative results indicate the amount required is between three and 

ounces. Under normal conditions such a small amount should be 

readily accessible to birds in the field. Although comparisons between 

Pen 2 receiving three ounces of weed seeds, and Pen 1 receiving straight 

green herbage, showed that the addition of three ounces of weed seeds 

decreased the consumption of alfalfa 13.9 ounces or kale 22.7 ounces, 

this pen, Pen 3, when compared to Pen 2 indicated that three ounces of 

weed seeds decreased the consumption of alfalfa 9 ounces or kale 20.2 

ounces. 

Pen Number 1 

Objective: To determine whether the addition o! weed seeds is re- 

quired for survival. 

Diet: Unlimited amount of alfalfa during November or kale dur- 

Ing the remainder of the experiment (December and January) 

plus an unlimited amount of weed seeds. 

Deaths: None 

The birds in this pen faired very well throughout the experiment. 
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The daily average total consumption of weed seeds by five pheasants 

during the entire three months was 6.1 ounces, while the average for 

green herbage was I.6 ounces, a total of 10 ounces of food taken per 

day. This is 1.9 ounces more per day than the pen getting only six 

ounces of weed seeds daily plus an unlimited amount of green herbage, 

but when this difference is divided for five birds over a period of 

ninety days the difference is very slight. 

When the graphs o± Pen 3 and Pen b are compared, Table VI, page 

47, one can easily note the similarity. The birds in these two pens 

suffered no ill effects when alfalfa was fed during November. In fact, 

during the first ten day period more alfalfa was consumed in Pen b 

than in any other pens thus Lar discussed except Pen 1, which was fed 

solely on alfalfa during this period. As the experiment progressed 

the amount of kale consumed decreased in a much similar manner as in 

Pen 3. The similarity of trend in the amount of weed seeds taken was 

also very similar. 

This pen, along with Pen 2 and Pen 3, proved that weed seeds 

lacked no nutritional requirements for maintenance when fed with green 

herbage during the winter period. In fact, had some nutritional defi- 

ciency existed the birds in all three pens would probably have shown 

some srmptoms, either in the forni of physical disability or loss in 

weight. 
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Pen Number 5 

Objective: To determine what proportions of the various food items 

(in this case wheat) are necessary for survival. 

Diet: Unlimited amount of al.falfa during November or kale dur- 

ing the remainder of the experiment (December and January) 

plus 3 ounces of wheat daily. 

Deaths: None. 

As in Pen 2, this pen received only three ounces of seeds daily 

for five birds in addition to an unlimited amount of green herbage; 

however, in this case wheat was substituted for weed seeds. Under aim- 

ilar conditions one would expect somewhat similar results, since both 

weed seeds and wheat are common pheasant food items. Such are the 

general results, but with one striking exception. The same upward 

trend in the average amount of green herbage consumed was found in the 

first half of the experiment and the same downward trend was found in 

the latter hail' of the experiment, but the exception is that the 

amount of kale consumed was much higher. This would seem to indicate 

that more green herbage is needed to account for a possible nutritional 

deficiency in the wheat. Analysis showed that wheat was lower in crude 

protein and fat than in the weed seeds, and it seemed reasonable to 

believe that these differences were the factors that caused an increase 

in the amount of green herbage consumed. Any nutritional deficiency 

appeared to have been corrected by the increased intake of kale, be- 

cause at the end of the experiment the total weight of the five birds 
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was 9.5 pounds, a gain of nine-tenths of a pound as compared to a half- 

pound increase made by the birds in Pen 2. Comparisons of weights of 

the birds in the two pens indicated only a slight variation between 

individual birds. If the same ratio of increase were to continue, the 

birds getting the wheat would reach their mature weight much more 

rapidly, as shown by the weight records in Table XVI, page 79. 

The iarge amount of green herbage required to supplement the wheat 

deficiency cases this diet to be unsatisfactory, particularly where 

birds live in a habitat of little green herbage or where the habitat is 

overgrazed by cattle or sheep, thus limiting the amount of green herbage 

available. 

That an apparent increased appetite existed among these birds was 

also indicated by their rapid consumption of the wheat and by the num- 

ber of droppings around the hopper, as also noted in Pen 2. To say 

that such an appetite is brought about by a nutritional need might 

prove erroneous since the birds gained normally during the latter part 

of the experiment. 

Although loss in the weight of the birds during November was de- 

layed somewhat as compared to Pen 2, it did occur during the period 

while alfalfa was included in the ration, Table XVII, page 80 The 

feeding of wheat did not correct the apparent nutritional deficiency 

that resulted while alfalfa was being fed. 

As already stated, three ounces of wheat would be satisfactory in 

regard to weight gained if it were not for the greater amount of green 
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herbage that was consumed. It would seem that when wheat is available 

to the birds in the field at all, it would be found in larger amounts 

than were fed to the five birds in this pen. Dalke (193S), for instance, 

in a study made in Michigan found that during the early winter WjO 

pounds of waste wheat per acre were available under average conditions. 

II' only one-tenth of this amount were available in late winter, five 

birds living under the same conditions as the pheasants in this pen 

would have enough wheat for almost 23 days on one acre, providing suf- 

ficient green herbage were available. 

Pen Number 

Objectìve: To determine what proportions of the various food items 

are necessary for survival. 

Diet: Unlimited amount of alfalfa during November or kale dur- 

ing the remainder of the experbnent (Deceiiber and January) 

plus 6 ounces of wheat daily. 

Deaths: None. 

Six ounces of wheat were fed to the five birds in this pen in 

case the three ounces of wheat fed to the birds, in Pen 5 were found 

to be insufficient for proper maintenance. The six ounces of wheat 

were completely consumed every day throughout the experinent. This is 

an important point since the birds receiving six ounces ol' weed seeds 

daily, Pen 3, consumed only S.6 ounces. The birds in this pen also 

consumed .5 ounces of green herbage daily as compared to 3. ounces 

consumed by the pheasants in Pen 3, Table XIII, page 69. These figures 



38 

would indicate that the same factors which brought about similar results 

between Pen 2 (3 ounces of weed seeds) and Pen (3 ounces of wheat) is 

the cause of similar results found here. These results seem to indicate, 

as they did in the discussion concerning Pen , that weed seeds are a 

better diet than wheat. 

It cannot be said that the birds receiving six ounces of wheat 

daily did not gain weight. At the second weighing, November iS, the 

total weight of the five pheasants had increased eight-tenths of a 

pound and throughout the remainder of the experiment their weight varied 

very little, Table XVI, page 79. 

A comparison between Pen 5 and Pen 6 showed that the extra three 

ounces of wheat were equal to 11.6 ounces of alfalfa or to 23.3 ounces 

of kale. 

Pen Number 7 

Objective: To determine whether the addition of wheat is necessary for 

survival. 

Diet: Unlimited amount of alfalfa during November or kale during 

the remainder of the experiment (December and January) plus 

an unlimited amount of wheat. 

Deaths: None. 

Although the birds in this pen were among the lowest in total weight 

at the end of the experiment, it must be noted that they were also among 

the lowest in total weight at the beginning. The cock in this pen 

gained one-half pound, which was the greatest gain made and equalled by 
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only one other cock bird. The hens gained only a little more than one- 

tenth of a pound each. 

The consumption of wheat remained fairly constant throughout the 

experiment and averaged 6.Li. ounces daily, the same amount of weed seeds 

taken by the birds in Pen 11 where an unlimited amount of weed seeds was 

fed. The average daily amount of green herbage consumed was also aim- 

ilar, I ounces daily in this pen with I.6 ounces in Pen 14 where weed 

seeds were fed, Table XIII, page 69. 

Due to the fact that the birds in this pen were able to survive 

on only green herbage and wheat, one might also conclude that this is 

a good indication that pheasants in the field would be able to survive 

on a similar diet. 

Pen Number 8 

Objective: To determine what proportions of the various food items are 

needed for survival. 

Diet: Unlimited amount of alfalfa during November or kale during 

the remainder of the experiment (December and January) 

plus l. ounces of weed seeds and l. ounces of wheat daily. 

Deaths: None. 

In the event that both weed seeds and wheat were found to be neces- 

sary for survival, it was deemed important to include this pen in the 

experiment in order to determine the lowest possible amount of such a 

combination required for survival. This diet did not reduce the demand 

of the birds for green herbage. This was also true in Pen 2 and Pen 5 
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where a similar short ration of weed seeds or wheat produced a like 

demand. 

During the first two weeks, while alfalfa was being fed, the hens 

lost one-tenth of a pound each, which was not regained until after kale 

was substituted for alfalfa. After two weeks of feeding kale the hens 

gained two-tenths of a pound and never dropped below this weight while 

the experiment was in progress. At the end of the experiment the hens 

averaged 1.7 pounds, one-tenth of a pound more than their original 

weights, Table XVIII, page 81. 

The cock gained four-tenths of a pound during the first two weeks 

of the experiment, but lost six-tenths during the second two weeks 

while alfalfa was being fed. Even after kale was fed the cock was very 

slow in regaining lost weight and at the termination of the experiment 

had only gained two-tenths of a pound over his original weight, Table 

XIX, page 82. 

In making comparisons between pens, the average daily consnption 

of wheat was higher than where three ounces of weed seeds were fed in 

Pen 2 and was lower than where 3 ounces of wheat were fed in Pen , 

Table XIII, page 69. This further indicates that weed seeds are more 

desirable in a diet for pheasants than is wheat. Feeding tests should 

he run to determine this without complete reliance on weights of birds 

as an index of suitability. The condition and vigor of the birds also 

should be considered. 

The large amount of green herbage required to account for the 
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deficiency encountered in this diet causes it to be unsatisfactory in 

the field except under good conditions. Adverse conditions such as a 

heavy ground - covering snowfall, a sudden freeze, hich would make the 

green herbage unpalatable, or an overgrazed habitat would make such a 

diet unsatisfactory because the highly needed green herbage would be un- 

available. 

The great similarity between this pen and Pens 5 and 2 in regard 

to the daily average consumption of green herbage and total weight can 

be readily seen by comparing these items listed on the graphs, Tables 

VIII, VII, and VI, on pages 49, 48, and 47. 

Pen Number 9 

Objective: To determine what proportions oí' the various food items are 

needed for survival. 

Diet: Unlimited amount of alfalfa during November or kale during 

the remainder of the experiment (December and January) 

plus 3 ounces of weed seeds and 3 ounces of wheat daily. 

Deaths: None. 

Since 1.5 ounces of weed seeds and 1.5 ounces of wheat, the ration 

in Pen 8, might not have been sufficient for survival, these amounts 

were increased to 3 ounces of each. Unlike the diet in Pen 8, the re- 

suits of this diet of 3 ounces of weed seeds and 3 ounces of wheat 

showed that the amount of green herbage consumed was reduced consider- 

ably so that such a diet would probably be much better suited to the 

birds in the field. Even during the period when alfalfa was being fed 
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these birds were able to gain weight and at no tine during the expon- 

ment was there any marked loss of' total weight of the five birds. 

The hens gained one-tenth of a pound during the second two weeks 

of the experiment and maintained this weight of 1.7 pounds. The cock, 

although gaining weight during the first two weeks, lost during the 

second two weeks but regained this lost weight by the termination of 

the experiment. Such fluctuation is possibly quite natural for an 

individual bird. 

Although ail three ounces of wheat were always consumed, the daily 

average of weed seeds consumed was only 2.6 ounces, which when consumed 

amounted to .6 ounces. This was equal to the exact daily amount of 

weed seeds taken by the birds in Pen 3, which was fed six ounces of 

weed seeds. The daily average for kale for both pens was 3.5 ounces. 

£Lthough the amount of food consumed was very similar to Pen 3, the 

total weight gained by all five birds in each pen was greater in the pen 

where the birds received six ounces of weed seeds daily. This again sug- 

gests the superiority of weed seeds over wheat as food for pheasants. 

Pen Number 10 

Objective: To determine what proportions of the various food items are 

needed for survival. 

Diet: Unlimited amount of alfalfa during November or kale during 

the remainder of the experiment (December or January) 

plus an unlimited amount of weed seeds and an unlimited 

amount of wheat. 
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Deaths: None 

Since there was a possibility that larger aniounts of both weed 

seeds and wheat than rationed for the several experiments might be 

needed for survival, this pen was included in the experiment. At the 

outset of the experiment there was no way of determining what amount 

of weed seeds and wheat would be necessary for survival. Since the 

pheasants did survive on limited amount of these food items, this pen 

with an unlimited amount of food items actually acted as a control. 

It is interesting to note that in this pen where the birds were 

able to eat any amount of the three food items that they chose, the 

daily average consumption of green herbage and weed seeds varied 

only one-tenth of an ounce, weighing 2.7 and 2.6 ounces, respectively. 

The daily average amount of food consumed per day was approximately 

ten ounces. The higher consumption of wheat could easily be based 

on the fact that wheat, although possibly not showing such good re- 

sults as a diet of weed seeds in this study, did appear to be a pre- 

ferred food. 

As might be expected the total weight of the birds in this pen, 

although fluctuating somewhat during the experiment, was continuously 

rising as the experiment progressed, Table XVI, page 79. The total 

weight of these birds at the end of the experiment was ten pounds, 

which was a 1.14 pound gain during the study. This was a one-half 

pound gaIn for the cock and slightly under three-tenths of a pound 

average gain for the hens. 
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pen Number U 
Objective: This pen was used as a control and its main objective was 

to act as a basis for coniparïsons if needed. 

Diet: An unlimited amount of alfalfa during November or kale dur- 

ing the remainder of the experiment (December and January) 

plus an unlimited amount of wheat and an unlimited amount 

of food pellets, such as are used as a source of food on 

a game farm. 

Deaths: None. 

The percentages of the various food items taken in this pen were 

almost the same as in Pen lO, where an unlimited amount of wheat, weed 

seeds and green herbage was fed; the exception being, of course, that 

pellets were substituted for weed seeds. The amount of green herbage 

taken varied only one-tenth of an ounce between the two pens as did 

the amount of' wheat consumed. The amount of pellets taken in this pen 

and weed seeds taken in Pen 10 remained the same, Table XIII, page 69. 

Comparisons between the weight graphs of the two pens, Table V, 

page 146, and Table VIII, page 149, shows that they are very similar in 

their trends. Comparisons of their gains show that where weed seeds 

were fed, Pen 2, the greatest gains were made. This would seem to 

indicate that weed seeds are superior in some respects to pellets. 



General Observations 

One significant observation pertinent to this study was the pheas- 

ants' preference for green colored herbage. Herbage which was yellow 

or partially yellow was rejected. This was noted especially during 

the tizne kale was fed to the pheasants. Large leaves and even the 

course stalks were consumed if they were green. The yellowed portion 

on other leaves was carefully avoided. This choice was apparent in 

all pens, although more so in the peris where seeds were fed and a high 

consumption of herbage unnecessary. 

Whether such a preference is generally shown in the field was not 

deteimined. Kaimbach (l9I3 ) in experiment with quail found that: 

"Brilliant red was the most repulsive to quail, significantly more so 

than purple or blue, which had the least deterrant value. Congo red, 

orange, and Victoria green had a deterrant value znidway between bril- 

liant red and purple." Because green is closer than yellow to purple 

in the color spectrum, this may be the factor which has determined the 

preference of green colored leaves to yellow colored leaves in the 

present study. 

Pheasants with such a marked preference for green colored foods 

will presumably shift to other food if available, when green herbage 

turns yellow in the autumn. It is important, therefore, that pheasant 

habitats have a variety of food choices for the pheasant such as more 

concentrated foods like weed seeds or grains. 



'J 

( 

4 

TABLE NOY AVERAGE AMOUNT OF FOOD 

CONSUMED AND TOTAL WEIGHT 

OF THE 5 BIRDS IN EACH PEN. 

N- 

j - 
IO DAY PERIODS 

o z 
Z 

I 2 3 4 5 6 7 8 

GREEN HLRBAGE 

WHEAT 

TOTAL WEIGHT OF 5 BIRDS 



L, 

(L 

C 
z 

C 

2 

C 
C 
C 
u 

u 
C 

C 

I.. 

a 

(J 

C 
L. 

L 

L. 

C 

L 

) 

TABLE NO.VI AVERAGE AMOUNT OF FOOD 

CONSUMED AND TOTAL WEIGHT 

OF THE 5 BIRDS IN EACH PEN. 

1 

o.) 

c'J - IO DAY PERIODS I)) 

o z Z 
I 2 4 6 7 8 

i 
±j.iii.iii.iiiL.iEi.ï.Li.iII.iTITLiuui. 

30 
IO 

Z 
25 PEN NUMBER 3 

20 
Ui 
I 

GREEN HERBAGE PLUS 

15 o 
- 6 OZ. WEED SEEDS 

(J, 

iiii1TT 

:30 
LO 

25 PEN NUMBER 4 

20 
9 j GREEN HERBAGE PLUS . 

IS 
UNLIMITED WEED SEED 

GREEN HERBAGE 

WEED SEEDS 

TOTAL WEIGHT OF 5 BIRDS 



C, 

CL 

C.; 

2 

C 

2 

C 
C 
C 
IC 

CL 

C 

2 
C 

Q 
2 

(1 

2 
C 
C- 

Ii 

C 
Q 
CL 

C 

> 

C 

TABLE NO. AVERAGE AMOUNT OF FOOD 

CONSUMED AND TOTAL WEIGHT 

OF THE 5 BIRDS IN EACH PEN. 

- 

M, 
C'J IO DAY PE RIO OS 
> z 

I 2 3 4 5 6 7 8 

r1 
I I 

30 
I 

bz 
25 .____ PEN NUMBER 5 

:R: : 
:. 

- 

25 . .... O PEN NUMBER 6 
........................................... .. I- 

20 GREEN HERBAGE PLUS 
o 

5 6 OZ. WHEAT 

IO 8 - 
35 

30 IO 

25 PEN NUMBER 7 

20 9.i GREEN HERBAGE PLUS 
. .... 

s 

i.. ...... 

' UNLIMITED WHEAT 

I- 

8 

GREEN HERBAGE 
- - WEED SEEDS 

TOTAL WEIGHT OF 5 BIRDS 



IL 

C 
z 

C 

z 

C 
C 
C 
IL 

IL 

C 

2 
C 

I.- 

a 
2 

(I 

2 
C 
C 

u 

a 
Li 

C 

C 

TABLE NO. VIII AVERAGE AMOUNT OF FOOD 

CONSUMED AND TOTAL WEIGHT 

OF THE 5 BIRDS IN EACH PEN. 

o., 
o., 

N 
In IO DAY PERIODS > z o 4 z I 2 3 4 5 6 7 8 -, 

I: 

..... ............ 

( 

:_j.__J__J____r__L_t_._1..__ 

....-.. 1.5 OZ WHEAT 
IO 

5 
- 

: Ii 
25 

........................... .... PEN NUMBER 9 

20 .......... -.- ....... GREEN I4ERBAGE PLUS 

IS 3 OZ. WEED SEEDS 

IO 
8 AND 3 OZ. WHEAT 

Th__i 

u- 

35 0 

30 IO 

as . ..... 
. ..... .. PEN NUMBER O 

20 9 -J GREEN HERBAGE PLUS 

UNLIMITED WEED SEEDS 

AND UNLIMITED WHEAT IO 8 
L.. --------- J 

GREEN HERBAGE 
- WHEAT AND WEED SEEDS 

TOTAL WEIGHT OF 5 BIRDS 



50 

SIGNIFICANCE AND ANAlYSIS 0F FINDINCß 

The first objective of this experthient was to determine if pheas- 

ants could survive on een herbage alone. This phase of the experiment 

was fulfilled by feeding the five pheasants alfalfa during November and 

kale for the remaining two months of December and January. As has al- 

ready been stated, four birds that undervent this part of the experiment 

died during the first period when alfalfa was being fed. The fifth 

bird survived. It now seems probable that the other four birds would 

also have survived if they had been fed alfalfa tips and leaves instead 

of the long shoots or entire plants which caused the "balling" in their 

gizzards in the absence of other foods to make up a more digestible 

food mass. It is significant that when three ounces of weed seeds 

were added to the alfalfa in Pen 2, the adding of six-tenth of an ounce 

of weed seeds per bird was reflected by lack of gizzard "balling." 

The single hen survived a full month of alfalfa feeding and two 

months of kale feeding; finally appearing in normal condition at the 

end of the experiment. Since the analysis of kale and alfalfa shows 

the latter to be richer in crude protein, it is reasonable to believe 

that it is capable of sustaining life if placed before the birds under 

nonnaJ. feeding conditions. Since kale is a comnon arid desired pheasant 

food wherever it is available, it is also probable that pheasant would 

consume kale, if available, in preference to frost affected alfalfa 

during the latter part of Novnber when the diminishing supply of pala- 

table alfalfa would prnpt a change in green foods. This sibatitution, 
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therefore, appears to be a natural change. 

The high moisture content of the green herbage necessitates a 

higher daily consumption of food in order to obtain a sufficient amount 

of dry matter. Vhen the fiber and moisture content are both high, the 

intake of green herbage becomes greater and the bird faces a condition 

where it cannot consume and digest a sufficient amount of green herb- 

age to maintain itself. Under such a condition it may well be that a 

food iteni might contain all requirements of a good diet, but because 

of the large consumption necessary for proper maintenance it would be 

unsatisfactory. 

Because of the climatic and habitat conditions found in the 

Wilamette Valley, indications are that only on rare occasions would 

pheasants be confined to such a diet as the birds in Pen 1. Weed 

seeds and grain are usually easily found in the valley and the rare 

occasions when these might be unavailable usually occur in late winter 

or early spring when the first small green sprouts are coming up, and 

consequently such a forced diet of only green herbage would be of short 

duration. 

The second objective was to determine whether the addition of weed 

seeds is required for survival. Since the fulfillment of the first 

objective seems to indicate that weed seeds, although not absolutely 

necessary when green herbage is of high quality, might be necessary 

when green herbage is nutritionally inadequate. 

Pen 1, as already mentioned in this report, showed that weed seeds 



form an excellent buffer against malnutrition when only green herbage 

of poor quality is available. The birds having weed seeds in their 

diet were not ravenously hungry and did not gorge themselves with green 

food. During the period when alfalfa was being fed, there was no loss 

in weight which would indicate that weed seeds when in sufficient quan- 

tity are nutritionally adequate to correct deficiencies. Also crop 

binding appeared to be less of a factor in survival due to the mixed 

food mass. 

The fourth objective which was to determine what proportions of 

the various food items were required for survival is dealt with next. 

The birds in Pen 2 were fed three ounces of weed seeds in order to 

determine the quantity needed, This amount proved to be adequate 

when alfalfa was being fed, for although the cock lost weight, the 

total weight of the birds had increased at the time when the diet was 

changed to kale. Although the total gain for the experiment was very 

small, this diet seemed sufficient for maintenance when herbage is 

plentiful. 

The diet of six ounces of weed seeds and unlimited green herbage 

(Pen 3) showed that the consumption of green herbage can be lowered 

considerably when more than three ounces of weed seeds are fed. The 

weight gained, as might be expected, was greater. This would seem to 

indicate that the desirable amount of weed seeds for five birds is be- 

tween 3 and S.6 ounces daily (5.6 ounces being the average amount of 

weed seeds consumed) and that this amount would adequately sustain five 

pheasants even in only fair pheasant habitat. 
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The third objective of this study was to determine whether the 

addition of cereal grains such as wheat aro necessary for survival. 

Pen 7 was used for this phase of the experiment, as an unlimited amount 

of wheat was fed to these birds as well as an unlimited amount of green 

herbage. Like the weed seeds the wheat proved to be a satisfactory 

buffer against malnutrition when fed in sufficient quantity. Although 

the latter part of November there was a loss in total weight of the 

five birds, this was due to the fluctuation of the cock's weight and 

could be attributed to individual variation since the weight of the 

hens remained the same. 

Three ounces of wheat did not prove to be sufficient when alfalfa 

was being fed, for during the latter part of November the birds lost 

weight to a greater degree than did the birds that were fed three 

ounces of weed seeds. When kale was fed the weight was quickly re- 

gained. This would seem to indicate that some other nutritional 

deficiency other than crude protein or fat existed in either wheat or 

alfalfa but appeared to be provided for by kale. 

When six ounces of wheat were fed daily to five birds in Pen 6, 

the birds did not lose weight, but gained rapidly during the first two 

weeks and fluctuated very little thereafter. In addition to this the 

green herbage consumption was lowered to such an extent that a diet of 

this kind would be satisfactory in the field. The most desirable 

amount of wheat for five birds would be between three and six ounces 

daily. 



The last phase of the experiment (part of objective t) was to test 

whether weed seeds and wheat were both needed for survival. Since the 

birds that were fed either weed seeds or wheat in sufficient quantities 

survived, the results indicated that both of these foods fed simultan- 

eously are not necessarily required. The birds receiving both of these 

food items in various proportions did vary sufficiently enough in food 

consumption to offer further proof that weed seeds are a more suitable 

diet for maintenance than wheat when green herbage is scarce. The corn- 

pansons made are listed as foflows: 

1. Birds receiving three ounces of weed seeds in their diet 

(Pen 2) took less food than those receiving 1. ounces 

of wheat and 1.5 ounces of weed seeds (Pen 8). 

2. Birds receiving three ounces of wheat in their diet (Pen 

5) took more food than those receiving 1.5 ounces of weed 

seeds (Pen 8). 

3. During the latter part of November when alfalfa was be- 

coining unpalatable the birds receiving three ounces of 

weed seeds in their diet (Pen 2) gained while those that 

received three ounces of wheat (Pen 5) lost weight. 

!. Even though the birds receiving six ounces of weed seeds 

daily (Pen 3) ate less food (5.6 ounces of weed seeds, 

3.5 ounces of green herbage) they gained the saine amount 

as the birds in Pen 6 that ate six ounces of wheat and 

5.5 ounces of green herbage. 
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5. The birds in Pen 3 (6 ounces of weed seeds) ate the 

saine amount of food as the birds in Pen 9 (3 ounces 

of wheat, 3 ounces of weed seeds), but those in Pen 3 

gained more. 

As mentioned, these comparisons would seem to signify that weed 

seeds are a better supplement to the diet when green herbage is scarce. 

In comparisons i. and 2 the birds receiving the wheat gained more weight. 

When the difference in weight is divided among the five birds of each 

pen, lt is negligible and, therefore, can possibly be attributed to 

fluctuation in the weights of individual birds. 

As might be expected the birds that received an unlimited amount 

of wheat, weed seeds, and green herbage gained more than any other pen 

in the experiment. Although heavy birds are pleasing on the table, 

such an increase is not frequently found in the field. 

Comparison of Food Consumption for Individual Birds 

In order to make comparisons to other studies that have been made 

in determining the food consumption of individual birds, Table IX has 

been cc*upiled. DaJ..ke (1935) wrote that 11.2 ounces of food was consumed 

per week per bird under favorable weather conditions. In a personal 

letter he stated: "The food consumption was determined on the basis of 

feeding 6 or S pheasants in outdoor pens. The amounts of feed (several 

kinds of grains, weed. seeds, and wild fruits) were carefully weighed 

before and after each feeding. The pens were 10 or l feet square.....: 

the food was protected from the snow and rain. Only the investigator 



TABLE IX 

AVERAGE FOOD CONSUMED PER BIRD PER VEEK 
(Weight in Ounces) 

Diet 

Control: kale, wheat, pellets 

Green herbage, unlimited wheat 

Green herbage, unlimited weed seeds 

Green herbage, weed seeds, wheat 

Green herbage, 6 ounc wheat daily 

Green herbage, 6 ounces weed seeds daily 

Green herbage, 3 ounces wheat daily 

Green herbage, 3 ounces weed seeds daily 

Green herbage, 1.5 ounces wheat, 1.5 ounces 
weed seeds daily 

Green herbage, 3 ounces wheat, 3 ounces weed 
seeds daily 

Unlimited green herbage 

Dalke (1935): several kinds of grains, weed 
seeds, and wild fruits (during favorable 
weather conditions) 

Leopold (Dalke, 1935): food items unknown 
(during winter) 
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Food Consuinotion in Ounces 
per Bird per Week 

15.3 

16.3 

16. 1 

15.1 

17 3 

13 7 

L2 .1 

314.8 

39 2 

13.6 

59.9 

10.8 

11.2 



ever approached the pens." 

Results of the current experiments show that food consumption is 

higher, but this may be due to the fact that green herbage was included 

in the diet. COEnparisons of the figures show that whenever more than 

three ounces of wheat or weed seeds or a cOEnbination of both was indu- 

ded in the diet, the aggregate amount of food consumed was far less. 



SUL1ARY 

This study of the food requirenients of the ring-necked pheasant 

was made in order to determine the minimum winter food requirenients 

for pheasants in the Pacific Northwest. The experiment was carried on 

during the period of November 2, l9l6, to January 31, 19147, at the 

former Oregon State Coflege Experimental Fur Farm, and was directed by 

Mr. Arthur S. Einarsen, leader of the Oregon Cooperative Wildlife 

Research Unit. 

Since former studies have indicated that pheasants may have to 

live on only green herbage during critical periods of late winter or 

early spring, this study was undertaken so that the most extreme con- 

ditions could be tested. The objectives were: (1) To determine if 

pheasants can survive on only 'een herbage; (2) To determine whether 

the addition of weed seeds is required for survival; (3) To determine 

il' the addition of cereal grains such as wheat is necessary for sur- 

vivai; (14) To determine what proportions of the various food items are 

required for survival. 

The five birds (1 cock and 14 hens) in each pen were daily fed an 

unlimited amount of green herbage throughout the experiment. The 

green herbage consisted of alfalfa during the month of November and 

kale during the months of December and January. One pen was fed only 

green herbage. Another pen was fed green herbage and three ounces of 

weed seeds daily, and in another pen the same amount of wheat was sub- 

stituted for the weed seeds. In two more pens these same concentrates 



were increased to six ounces daily, while in an additional two pens 

these food concentrates were fed in unlimited quantities. In three 

more pens the weed seeds and wheat were fed in equal amounts, l, 

ounces, three ounces, and au unlimited quantity of each concentrate, 

respectively, in addition to the unlimited amount of green herbage. 

The amount of food consumed was recorded daily, and the birds were 

weighed every two weeks in order to determine the effect of the various 

diets. 

Nutritional analysis of the 'een herbage was made bi-weekly, but 

only once for the weed seeds and wheat. The weed seeds used in this 

experiment were found to be S.31 percent higher in crude protein than 

wheat. On the average, kale was lower than alfalfa in crude protein 

content, but the actual difference was not too great. Weed seeds were 

by far the highest in fat content, having a percentage of 11.89 as 

compared to a high of 3.80 for alfalfa, 14.19 foz kale, and l.8S for 

wheat. Wheat had the lowest fiber content and the lowest ash content. 

The only deaths that resulted from any phase of the experiment 

occurred in the pen receiving only an unlimited amount of green herb- 

age. Four birds died in this pen during the month of November when 

alfalfa was being fed. Indications are that these birds might have 

survived if the alfalfa had been fed in a different manner, and if 

the birds had received only the tips and leaves of the alfalfa instead 

of the additional long stems which in the absence of heteroeous diet 

caused "balling" of the food in their gizzards. The bird that was fed 

kale, which is naturally taken in small bits, gained rapidly on this 



diet alone during December and January. 

The five birds receiving three ounces of weed seeds daily consumed 

a high percentage of green herbage and all of their amount of weed seeds. 

These birds also lost weight while alfalfa was being fed, but none of 

them died during this period. Like the birds receiving green herbage 

alone, these birds gained when the green herbage was changed to kale. 

Birds receiving three ounces of wheat shored a siilar trend in con- 

suinption of food and weight gained or lost. The consumption of green 

herbage was higher, thus indicating that more green herbage would have 

to be consumed in order to equal the amount of crude protein received 

by the birds fed three ounces of weed seeds daily. 

The five birds receiving six ounces of weed seeds daily in add!- 

tion to the unlimited amount of green herbage (Pen 3) started to gain 

immediately. In fact, these reached their peak weight during the first 
two weeks and fluctuated very little during the remainder of the exper- 

ixnent. Birds fed additional of weed seeds took much less green herbage, 

since after the first ten days the average amount of green herbage con- 

sumed never exceeded the average amount of weed seeds taken for the 

ten day periods. 

Six ounces of wheat in addition to the unlimited amount of green 

herbage fed to another group of five birds also showed a trend sinii- 

lar to the birds receiving six ounces of weed seeds. The green herb- 

age consumption, although higher than that of the birds receiving weed 

seeds, was lowered considerably, and the weight gained at the beginning 

of the experiment was held throughout the remaining period with little 
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fluctuation. All six ounces of wheat were consumed in comparison to 

the average of 5.6 ounces consumed daily by the birds receiving six 

ounces of weed seeds. Comparison of these two pens again indicates 

that weed seeds used in this experiment are seemingly a better diet 

supplement than wheat. Comparison of the three ounces of weed seeds 

or wheat and six ounces of weed seeds or wheat seems to indicate that 

a ration of three to six ounces of either one of these food items for 

five birds in habitat where a reasonable amount of green herbage was 

available would be an adequate diet for maintenance during critical 

winter periods. 

The five birds receiidng 1.5 ounces of weed seeds and 1.5 ounces 

of wheat in addition to the unlimited amount of green herbage lost 

weight during the latter part of November when alfalfa was being fed. 

Vhen kale was substituted for the alfalfa, the birds regained their 

lost weight and at the end of the experiment the total weight gained 

for the five birds was eight ounces. Green herbage consumption was 

high tbrougl-iout the experiment, but comparisons show that the average 

daily consuniptions were lower than when three ounces of wheat were 

fed and higher than when three ounces of weed seeds were fed. However, 

the trends are similar for all three pens. 

When three ounces of wheat and three ounces of weed seeds were 

fed to five birds, the birds gained rapidly during the first two weeks 

of the experiment and at no time during the experiment was there any 

marked loss of total weight in the five birds. At no time during the 
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eqeriment did een herbage consumption exceed the consumption of the 

weed seeds or wheat. 

The birds that received an unlimited amount of all food items 

gained weight constantly throughout the experimìt. In this pen (Pen 

lo) wheat was the preferred food item. In another pen where an un- 

limited amount of the food items was fed to the birds, but where corn- 

merciai pellets were substituted for the weed seeds, the gain in weight 

was similar. In both pens the amount of green herbage consumed was 

comparatively low. 



CONCLUSIONS 

1. Pheasants were able to survive on only green herbage for a period 

of three months, providing it was of proper quantity and quality. 

2. Pheasants were able to survive and increase appreciably in weight 

on only green herbage and weed seeds. 

3. Pheasants were able to survive on only green herbage and wheat. 

1. Between three and six ounces of weed seeds or wheat for five pheas- 

ants per day were essential when the amount of green herbage was 

limited. 

. Kale alone appeared to be an adequate pheasant diet. 

6. The combination of weed seeds (bird rape, Brassica campestris; 

laznbsquarters, ChenopodiuJn albuij ryegrass, Loithm . ; and 

alsike clover, Trifolium hybridum) used in this study were 

appreciably of better quality for pheasant maintenance than was 

wheat. 

7. ieat seemed to be preferred over weed seeds as a pheasant food. 

8. The yellowed portion of kale plants is avoided by pheasants. 

9. As the amount of weed seeds or wheat became limited and green 

herbage was still abundant, the amount of total green food con- 

suiiied by pheasants increased three or four times, or even more, 

in weight. 
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Kale, 3 oz. wheat, 
3 oz. weed seeds 882 28.5 89 2.9 93 3 75 2.1k 31.6 36.2 29.2 257 8.3 
Kale, wheat and 
Weed Seed8 800 25.8 75 2.I 150 1.B 7h 2.t 25 50.2 2I.8 299 9.6 
Control, kale, ibt.i.1lets-75 wheat pellets 925 29.8 70 2.3 139 Li.5 A. " 2.L 2t.7 18.9 Pellets 26.1 281s 9.2 



TABLE XII 

TOTAL AND DAILY AVERAGE CONSUMPTION OF FOOD FOEt EACH PEN (Weit in Ounce8) 

JaID.lary, 19I7 

______ __ 
. 

__ __ 
- 

.t ) 
) 

r 
I) 

d 

Wtj na 
cdH -e-' 

U) 
bß (J) bD 

D) . ),-4 -1 -, Food Items Fed -4 t' , a iot Consumed 

Total Daily 
to birds 

(1 Cock and 1 Hens) . 

. 
C D) . O Percentage of 

Total Food Consumed 
.; + .' 

, 

:4 . ..- e e Average - 
2 E2 cS ¿ aie wheat ifeed Seeds Food Food ______________ 

Kale (1 bird) 1318 I.6 238 7.9 - - - - .00 - - 238 7.9 
Kale and 3 oz. 
'eed Seeds 2626 87. 626 20.9 - - 90 3 87.1 - 12.6 716 23.9 
Kale and 6 oz. 
weed Seeds 1086 36.2 66 2.2 - - 169 .6 28.1 71.9 235 7.8 
Kale and Uni. 
Weed Seeds 1078 3.9 87 2.9 - - 199 6.6 3O.I - 69.6 286 9.5 
Kale and 3 oz. 
Wheat 2678 89.3 681 22.7 90 3 - - 88.3 11.7 - 771 25.7 
Kale and 6 oz. 
wheat iL56 I8.5 182 6.1 180 6 - - 50.3 19.7 - 362 12.1 
Kale and Uni. 
wheat 1236 t1.2 79 2.6 183 6.1 - - 30.2 69.8 - 262 8.7 
Kaie,1.5 oz. wheat, 
1.5 01. weed seeds 3011 .00.It 675 22.5 15 1.5 I5 1.5 88.2 5.9 5.9 765 25.5 
Kale, 3 oz. wheat, 
3 oz. weed seeds 1269 I2.3 71 2.1k 90 3 80 2.6 29.5 33.2 37.3 2LJ. 8 

Kale, wheat and 
eed Seeds 1060 35.3 55 1.8 128 t.3 79 2.6 21 18.8 30.2 262 8.7 

Control,kai:, 
-;;-- Tot.}Uets-897 ;i 36 1.2 125 JJ9 5j9 Pellets 33.2 21i 8 



TABLE XIII 
TL AJD DkILY AVAGE CONSUW'rION OF FOOD FOR EACH F (Weight in Ounces) 

Iiring the 9O-ty Period of November 2, 19L6 to January 30, 19147 

Q) 

-; 
.A 

: 

I O 
0 a 

. 

v.o Q 
C, 

Food Items Fed - 
e 4 a I.. 

V 

ca ae 
a 

S.. 

a i. 
'° 

w a c a . o_____ AOUflt Con8Cd ______ r toSSii-da .o Percentage of 
(lCockand14Hens) .-i 

c 

o H a 8 R °' H w e a .- i ' e O\ Total Food Corsumed 

J 

Total Daily _________ )Q _.4 w -40M 1a +)c 00 Average Ob 
I-,c 

O0 
E-d Kale _________________ _________________ Wheat Weed Seeds Food _____ _____ Food ______ ______ ____________ 

Green Herbage 
_____ ____ _____ 

(1 Bird) IXie to the deaths of h birds during November the average for this pen is given in Table XIV. 
Green Herbage and 
3 oz. weed seeds 6233 69.3 1820 20.2 - - 270 3.0 86.7 - 13.3 2090 23.2 
Green Herbage and 
6 oz. weed seeds 215 27.9 318 3. - - S03 .6 36.8 63.2 821 9.1 
Green Herbage and 
Uni. weed seeds 2713 30.1 1413 14.6 - - S73 6.14 14O. - 59. 986 11 

Green Herbage and 
3 oz. wheat 6363 70.7 228 2S.]. 270 3.0 - - 88.7 11.3 - 2528 26.1 - 
Green Herbage and 

-- 
6 oz. wheat 296g 32.9 1498 14O 6.0 - - t7.6 2.14 - 1038 u.S 
Green Herbage and 
Urli. wheat 2795 31.1 1403 14.5 577 6.14 - - 38.9 61.0 - 980 10.9 
Green Herbage,1.5 
oz. wheat, 1.5 oz. 

i;: weed seeds 75.8 20814 23.2 135 1.5 135 1.5 68.2 5.9 5.9 23514 26.2 een Herbae, 3 oz. wieat, oz. 
weed seeds 3.5 231 2.6 37.5 32.3 30.2 815 9.1 
Green Herbage,wheat 
and weed seeds 2i86 27.6 2L3 2.7 1412 14.6 2149 2.8 26.3 6.o 27.7 9014 10. 
Control, green 

Iher5age, wheat Tot.Fflets-2S14 
t 
pellets 21496 236 2.6 1427 14.7 Ave. " 2.6 214.3 147.5 PelletS 28.2 917 10.2 



TABLE XIV 

TOTAL AND DAILY AVERAGE CONSUMPTION OF FOOD FOR PEN FED SOLEI ON GREEN I{ERI3AGE * 

(Weight in Ounces) 

Period _No. of Birds 
Total Green 

Herbage Consumed 
Average Green 
Herg Constmied_ 

Per Bird 
Total Green Average Green 

Herbage Consumed Herbage Consumed 

Nov. 2-15 5 345 24.6 69 5.0 

Nov. 16-24 4 196 21.8 -- 49 5.4 

Nov. 25-26 3 45 22.5 

- 

15 

Nov. 27 2 15 15.0 7.5 7.5 

Nov. 28-30 1_ 24 8.0 24 8.0 

Dec.1- i 316 10,2 316 10,2 

Jan. 1-30 1 238 7.9 238 7.9 

* The term "green herbage" is used in preference to alfalfa or kale. Alfalfa was available 
only for the month of November, while kale was used during December and January. 

** The decrease in number of birds was due to deaths. 
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TABLE XV 

DAILI AVERAGJ FOOD CONSUMPTION OF FIVE BIRDS DURING THE TEN 
DAY PERIODS 

Pen No. i 

Diet: Unlimited amount of green herbage 

10 Day Periods Green Herbag&f 

1 22.4 

2 29.0 

3 36.0 

4 52.0 

5 53.0 

6 48.0 

7 45.0 

8 34.0 

9 40.0 

*Based on potential food consumption for five birds. 

Pen No. 2 

Diet: Unlimited green herbage and 3 ounces of weed seeds daily 

10 Day Periods Green Herbage Weed Seeds 

1 10.4 3 

2 15.3 3 

3 20.2 3 

A 1 

5 26.4 3 
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TABLE XV (Continued) 

DAILY AVERAGE CONSUMPTION OF FIVE BIRDS DURING THE TEN DAY PERIODS 

Pen No, 2 (Continued) 

lo Day Periods Green Herba Weed Seeds 

6 20.5 3 

7 21.7 3 

8 22.5 3 

9 3 

Diet: Unlimited green herbage and 6 ounces of weed seeds daily 

10 Day Periods Green Herbag Weed Seeds 

1 8.2 5.9 

2 6.0 6.0 

3 3.9 5.5 

4 3.1 5.3 

5 2.6 5.6 

6 1.5 5.7 

2.5 6.0 

a 1.7 5.7 

9 2.4 5.2 
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TABLE XV (Continued) 

DAII2( AVERAGE CONSUMPTION OF FIVE BIRDS DURING THE TEN DAY PERIODS 

PanNo, 

Diet: Unlimited green herbage and unlimited weed seeds 

10 Day Periods Green Herbage Weed Seeds 

1 12.4 7.]. 

2 5.4 6.4 

3 3.5 6.2 

4 4.4 5.4 

5 3.2 5.4 

6 3.7 6.9 

7 3.6 7.1 

8 3.]. 6.2 

9 2.0 6.1 

Pen No, 

Diet: Unlimited green herbage and 3 ounces of wheat 

10 Day Periods Green Herbage Vheat 

1 ]3.6 3 

2 20.1 3 

3 21.5 3 

4 34.8 3 

5 36.9 3 

6 30.8 3 
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TABLE XV (Contïnued) 

DAILY AVERAGE CONSIThIPTION OF FIVE BIRDS DURING ThE TEN DAY PERIODS 

Pen No. 5 (Continued) 

10 py Periods Green Herbage Wheat 

7 24.6 3 

8 22.9 3 

9 20.6 3 

Pen No. 6 

Diet: Unlimited green herbage and 6 ounces of wheat daily 

10 Dal Periods Green Herbag Wheat 

1 7.2 6 

2 6.9 6 

3 5.5 6 

4 5.4 6 

2.7 6 

6 3.9 6 

7 7.2 6 

8 5.4 6 

9 5.6 6 
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TABLE XV (Continued) 

DAILY AVERAGE CONSUMPTION OF FIVE BIRDS DURflG THE TER DAI PERIODS 

Pen No. 7 

Diet: Unlimited green herbage and unlimited wheat 

Qios Green Herbag Ytheat 

1 7.8 8.0 

2 7.3 6.3 

3 7.8 5.9 

4 5.2 6.6 

5 2.5 6.7 

6 1.8 6.6 

7 3.0 6.7 

8 2.3 5.6 

9 2.6 6.0 

Pen No. 8 

Diet: Unlimited green herbage and 1.5 ounces of weed seeds and 
1.5 ounces of wheat daily 

10 Day Periods Green Herbage Weed Seeds and Vlheat 

1 12.9 3 

2 18.9 3 

3 23.5 3 

4 29.3 3 

5 27.4 3 

6 28.9 3 



76 

TABLE XV (Continued) 

DAILY AVERA.GE CONSUMPTION OF FIVE BIRDS DURING THE TEN DAY PERIODS 

Pen No. (Continued) 

10 Day Periods Green Herbage Weed Seeds and Viheat 

7 24.5 3 

8 21.9 3 

9 21.1 3 

Pen No, 

Diet: Unlimited green herbage and 3 ounces of weed seeds and 
3 ounces of wheat daily 

10 Day Periods Green Herbage Weed Seeds and lNheat 

1 6.3 5.6 

2 5.1 5.7 

3 4.3 5.5 

4 3.0 5.2 

5 2.8 5.' 

6 3.0 6.0 

7 2.9 6.0 

8 5.4 

9 3.4 5.6 
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TABLE XV (Continued) 

DAILY AVERAGE CONSUMPTION OF FIVE BIRDS DURING THE TEN 1141 PERIODS 

Pen No. 10 

Diet: Unlimited green herbage and unlimited weed seeds and 

unlimited wheat 

10 Day Periods Oreenj Weed Seeds and Wheat 

1 4.2 7.5 

2 3.5 7.0 

3 3.8 9.1 

4 4.0 7.2 

5 1.8 7.3 

6 1.5 7.3 

7 2.3 8.5 

8 1.9 4.3 

9 1.3 7.9 

Pen No. U 
Diet: Unlimited green herbage and unlimited wheat and unlimited 

pellets 

lo Day Periods Green Herbage Pellets and Wheat 

1 6.2 10.8 

2 3.5 8.6 

3 2.5 7.6 

4 3.2 6.4 

5 1.9 6.6 

6 1.7 7.6 



TABLE XV (Cont:inued) 

DAILY AVERAGE CONSUMPTION OF FIVE BIRDS DURING THE TEN DAY PERIODS 

iNo. 1]. (Continu 

10 Day Periods 

7 

ceen Herbag 

1,4 

1.3 

.9 

Pellets and Iheat 

7.2 

6.2 

6.9 



TABLE XVI 

TYPAL VEIGHTS OF FIVE BIRDS IN EACH PEN 
Weight to Nearest ckie-tenth of a Pound 

Pen No, Nov. 1 Nov.15 Nov. 29 Dee, 13 Dec.27 Jan. 10 Jan.24 Jan. 30 

i 9.1 6.8 6.5* 79 3$ 93 9.2 9.2 

2 8.5 8.1 8.6 8.8 .9 9.1 9.0 9.0 

3 8.0 9.0 9.0 8.9 8.9 90 9.0 

4 8.3 9.1 .9 8." 8.9 9.4 9.4 9.5 

5 .6 9,5 9.7 9.6 9,5 

6 8.6 9.1. 9,3 9,3 93 9.4 95 94 

7 8.]. 9.0 8.7 8.9 8.9 9.2 9,3 9.1 

8 8.6 8.8 8,1 9.0 9.]. 9,5 9.6 9.4 

9 8.6 9.1 9.0 9.2 9.4 9.5 9.5 9,3 

10 8.6 9.6 9.4 9.8 9.5 9.8 10.0 10.0 

11 8.7 9.3 9.0 9.5 9.2 9.7 9.5 9.7 

* Due to the deaths of four birds in this pen by this date, November 29, only the weight of one 
bird, a hen, was used, However, the weight of this remaining hen was taken and multiplied by 
four arid the assumed weight of the cock was added to the product giving the assumed total weight 
of ail birds in this pen had they all survived. 



TABLE XVII 

AVERA.GE ViEIGHT OF EACH PEN (1 cock and 4 hens) 
Vleight to Nearest One-tenth of a Pound* 

Pen No, Nov, i Nov. 15 Nov. 29 Dec. 13 Dec. 27 Jan. 10 Jan. 24 Jan. 30 

i 1.8 1.36 

2 1.' 1.6 1.7 1.E3 1.k 1.8 1.8 

3 1.7 1.8 1.8 1. 1. 1. 1.8 1.8 

4 1.7 1.8 1.8 1.7 1.8 1.9 1,9 1.9 

5 1.7 1.8 1.7 1.8 1.9 2.0 1.9 1.9 

6 1.7 1.9 1.9 1.9 1.9 1.9 1.9 1.9 

7 1.6 1.8 1.7 1.8 1.8 1.8 1.9 1.8 

8 1.7 1.8 1.6 1.8 1.8 1.9 1.9 1.9 

9 1.7 1.8 1.8 1.8 1.9 1.9 1.9 1.9 

10 1.7 1.9 1.9 2.0 1.9 2.0 2.0 2.0 

II 1.2 1.9 1.8 1.9 1.8 1.9 1.9 1.9 

* Weight calculated to nearest one-tenth of a pound by dividing the total weight of the five birds 
in each pen by f ïve. 

*3 Due to the death of four birds in this pen the average weight was not continued throughout the 
remaining dates. The weight of the surviving hen may be found in table XVIII. 



TABLE XVIII 

AVERAGE VEIG}JT OF FOUR HENS IN EACH PEN* 
Weight to the Nearest One-tenth of a Pound 

Pen No. _Nov. :i. Nov, 15 Nov, 29 Dec. 13 Dec. 27 Jan. 10 Jan. 24 Jan. 30 

i 1.7 1.2 1.2 1.5 1.7 1.8 1.8 1.8 

2 1.5 1.L 1.6 1.6 1.6 1.? 1.7 1.6 

3 1.5 1.6 1.6 1.6 1.6 1.6 1.6 1.6 

4 1.5 1.6 1.7 1.5 1.6 1.7 1.7 1.7 

5 1.5 1.5 1.5 1.6 1.7 1.8 1.7 1.7 

6 1.5 1.7 1.7 1.7 1.7 1.7 1.7 1.7 

7 1.5 1.6 1.6 1.6 1.7 1.7 1.7 1.6 

8 1.6 1.5 1.5 1.7 1.7 1.8 1.8 1.7 

9 1.6 1.6 1.7 1.7 1.7 1.7 1.7 1.7 

10 1.5 1.7 1.7 1.7 1.7 1.7 1.8 1.8 

11 1.6 1.6 1.6 1.7 1.7 1.7 1.7 1.7 

* Average weights were obtained by subtracting the weight of the cock from the total weight of 
the five birds in each pen and dividing by four. 

* From November 29 until the termination of the experiment the weight of only one hen was 
cc 

obtainable due to the deaths of the others. 



TABLE X] 

WEIT OF COCK PHEASANT IN EACH PEN 
Weight to the Nearest One-t,enth of a Pound 

Pen No. Nov. 1 Nov. 15 Nov. 29 Dec. 13 Dec. 27 Jan. 10 Jan. 24 Jan. 30 

1 2.4 2.0 ].7c 
1,9 2.0 2.1 2.0 2.1. 

2 2.6 2.5 2.]. 2.3 2.4 2.5 2.4 2.5 

3 2.4 2.7 2.4 2.5 2.3 2.7 2.6 2.6 

4 2.4 2.7 2.1 2.9 2.4 2.6 2.6 2.7 

5 2.5 2.8 2.3 2.5 2.7 2.7 2.8 2.7 

6 2.5 2.7 2.6 2.6 2.7 2.6 2.6 2.7 

7 2.2 2.7 2.4 2.5 2.2 2.6 2.6 2.7 

8 2.4 2.8 2.2 2.2 2.3 2.3 2.6 2.6 

9 2.3 2.6 2.3 2.4 2.5 2.6 2.5 2.5 

10 2.5 2.9 2.8 2.9 2.6 2.9 3.0 3.0 

U 2.4 2.8 2.6 2.7 2.2 2.8 2.8 2.8 

* Weight of cock in Pen i from November 29 until the termination of the experinent was based on 
the weight of the cock in Pen 2. 


