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POULTRY DIVISION

REPORT OF THE DOMINION POULTRY HUSBANDMAN,
F. C. ELFORD

GENERAL CONDITIONS

The year 1928 was another good year for poultry in Canada. The prices
of new laid eggs dropped early in the new year and late broilers were some-
what of a drug on the market but the sale of production breeding stock was
good, the day-old-chick business has increased, and the sale of turkeys has
become quite a revenue-producing factor. As yet Canada does not produce
sufficient, for home consumption. ' .

The increasing surplus of fresh eggs in British Columbia has been largel
responsible for the early fall in egg prices. :

THE DIVISION

The work in general has been satisfactory. The Central Farm has had
3 much needed extension and this division profited by the addition of some
nine acres of very suitable soil immediately adjoining the main plant. Rear-
ing range also is made available on the new Booth farm purchased .in the
spring. These new areas made the work of rearing much more satisfactory
and have allowed room for the rearrangement of the plant and the construction
of another permanent laying house with double yards. : : ‘

At the branch farms the work is gradually developing and the farms that
have an assistant superintendent in charge of the poultry, as a rule, are doing
the best work. This division is striving to have a qualified poultry assistant
upon each branch farm. With these throughout the system, and the addi-
tional scientific men at Ottawa, both of which are anticipated, the work should
be of even more value than it has been in the past. During the year, under
Mr. Greenwood’s supervision, the special work of compiling the pedigrees of
officially recorded hens of 300 or greater egg production in British Columbia
was completed.. The material has not been published though it does contain
useful information upon methods used in breeding these high layers.

The Contests and Registration continue to develop, the demand for space
is increasing, especially in British Columbia and Ontario. Both of these prov-

- inces are asking for increased contest accommodation, either in the space at

the present contests or in the establishment of a new contest. The breeders
of British Columbia have made repeated requests for a contest in the interior,
preferably at Summerland, while those in Ontario ask for a contest in the
more southerly portion of the province where the weather conditions are more

‘ favourable than-at Ottawa.

4

Acknowledgments—The men responsible for the activities of the di&ision
and for the parts of this report that deal with their particular departments
are:— . B
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oversight of the Cer_xtral p‘lqnt at Ottawa, and he has the direction of the-divi-
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Mr. Taylor handles the contests, registration and inspebﬁion;,',,This year
in addition to his ordinary duties he prepared the first editioﬁ:‘-ﬁfﬁhe “Cana-
dian National Poultry Record Association, Blue Book,” thiswbmilfig a most
creditable catalogue of the registered breeders of Canada.

Mr. Gutteridge has the oversight of experiments, the diteot, kupervision
of those conducted at the Central plant at Ottawa and assists.in the direction
of those carried on upon the branch farms. Also he has the #8spohsibility of
the compiling of this report. PR

Mr. Roy has charge of work in the province of Quebeg, indluding the
poultry upon the branch farms, co-operation with the provineial Department
of Agriculture, registration, inspection, and survey work. L

Mr. McConnell assists in the preparation of exhibit material for all shows
where this divisfon is represented, and he attends in person those places within
distance of Ottawa. In addition to this he has charge of the poultry and egg
account forms that are received from correspondents throughout Canada.

Dr. Weaver is the medium through which this division co-operates with
the Health of Animals Branch. He has a laboratory and office in the poultry
building and gives all of his time to poultry disease investigations. His ser-
vices are so valuable and are appreciated to such an extent by the poultrymen
of Canada that more assistance and larger and better equipped accommodations
are greatly needed.

WORLD’S POULTRY SCIENCE ASSOCIATION

As the Dominion Poultry Husbandman is president of this association he
has to spend a good deal of his time in its interests. A brief report of the year’s
activities may not be out of place in this report.

In an effort to establish this World’s Association with its new name and
widened constitution, and to urge participation in the 1930 Congress, it was
necessary for the president to attend a number of International meetings in
America, to visit the local executive of the 1930 Congress in London, England,
and to interview a number of Europen countries. The countries in Europe,
outside of the British Isles, that were visited were: France, Belgium, Holland,
Denmark, Sweden, Finland, Latvia, Poland, and Germany.

In-all of these countries a very kind reception was received from the
ministers and officials of the Departments of Agriculture and others. A hearty
response was given to the requests on behalf of the World’s Association and the
1930 Congress. All countries that were represented at the 1927 Congress were
most enthusiastic in their expressions of pleasure at the Canadian reception
accorded, and those who were here were so delighted with Canada that they
and others hoped to see more of Canada’s wonderful possibilities. It is
expected that this trip by the president will be-continued in 1929, through
other countries of Europe at least.

BREEDING

During the past breeding season at the Central Farm there were hatched
9,072 chicks of which 2,076 were sold as day-olds, 1,321 used in chick feeding
experiments, 918 sold as broilers and the balance, after allowing for losses, reared
for the replacement of stock, experimental work and the sale of breeding stock to
farmers. For this latter purpose theré were 331 birds disposed of, all the males
being from dams that had produced at least 300 eggs in their pullet year and the
females also of similar lines, being such as could be spared after meeting our
ewn requirements. There were also disposed of for the improvement of farm
stock 1,850 hen hatching-eggs and & limited number of duck eggs and breeding
ducks and geese. :
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The addition of a new tract of land that had not previously been used for
poultry work, and consequently has not been contaminated, has made possible
an increase in the work. Not only has it been possible to increase the flocks
but the stock in the future, being raised on clean ground will be much healthier
and consequently results should be much more accurate than was formerly
possible owing to the ravages of internal parasites and disease.

For a number of years breeding of fowl has been largely confined to Barred
Plymouth Rocks and Single Comb White Leghorns. During the past year,
however, owing to the improved condition for work previously noted, it was
decided to make a start with White Wyandottes and Rhode Island Reds.

White Wyandotte hatching eggs were secured from the Branch Farm at
Sidney, B.C., and Rhode Island Red eggs were purchased from a private breeder
From 105 Wyandotte eggs put in the incubator, only 34 chicks were hatched,
whereas from 36 Rhode Island Red eggs set 25 chicks were hatched. Both lots
of chicks developed splendidly although the mortality in the Reds was quite
heavy and there was also a heavy percentage of males. In the fall after cull-
ing, 19 Wyandotte pullets and 5 Reds were placed in the laying pens.

The egg production from the Wyandottes has been excellent and it is
apparent that a good foundation stock has been secured, but with the Reds the
production has been decidedly poor so that this line will be discontinued and a
_start made with another strain. While the hatch from the British Columbia
eggs was not large it was sufficient to show that there is no reason why hatch-
ing eggs should not be interchanged between Eastern and Western Canada.

The value of the Dark Cornish as a top cross for the production of table
poultry is being tested. ’

The females used in this work during the past season were Barred Rocks
‘and Jersey Black Giants. The offspring of both matings showed decided Cornish
type and when dressed the carcases presented the full round well meated breast,
so characteristic of the Cornish. A considerable number of males of both
these crosses were caponized and when developed were dressed. While both
crosses presented splendid locking carcases those of the Cornish and Jersey
Black Giant were much the plumper, smoother and more evenly fleshed. It is

. intended to continue this Cornish top crossing with a view to ascertaining
what. breeds are most suitable for crossing for the production of high class
table poultry.

In" cross breeding, sex-limited inheritance of colour character frequently
occurs so that the sexes may be distinguished at birth. A demand has been
in evidence for information as to what breeds may be used where sex differ-
entiation at birth is -desired.

Crosses of various breeds have been made from time to time, and in some
cases this sex-limited inheritance has been apparent. In the offspring of the
Cornish male and the Barred Plymouth Rock female the males have barred
plumage gnd the females black plumage so that the sexes may be readily
distinguished at birth by those familiar with the difference in appearance of
chicks of the barred colour pattern from those of the black colour pattern.
The Cornish male mated to Jersey Black Giant females produces black chicks
of both sexes. ' -

A Black Minorca male mated to Barred Plymouth Rock females produces
cockerels of the barred colour pattern and pullets of the black colour pattern,
whereas the reverse mating, that is, the Barred Plymouth Rock male mated to.

- Bl:‘:k Minorea' females, produces chicks of both sexes with the barred colour
pattern. '

A Black Leghorn male mated to White Leghorn females produces white
cockerels and pullets white, ticked or splashed with black, whereas the reverse

‘0186424
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mating, that is the white male mated to black females, produces chicks both
sexes all white. .

Speaking generally golden males mated to silver females will produce
offspring which show sex-limited inheritance. In the golden class may be con-
sidered breeds of the black red colour type such as Dark Cornish and the
partridge varieties and also reds and buffs. In the silver class may be con-
sidered all breeds of the silver type of colouring such as the Dark Brahmas,
Dark Dorkings as well as all breeds carrying the silver prefix, and also the
White Wyandotte which is a sport from the silver variety.

The most striking results during the past year in breeding for increased
egg production were those obtained at the Summerland Experimental Station,
where 25 females -with an average egg production of 213 eggs, being those left
after the flock had been blood tested and culled for Bacillus pullorum, pro-
duced 79 daughters which, without culling or deaths, gave an average egg pro-
duction of 231 eggs. More than 25 per cent of the daughters laid 250 eggs or
more, and 3 laid more than 300 eggs.

In the charts which follow will be found the egg production, fig. A, and
pedigree, fig. B, of L 15, one of the 300 egg birds previously referred to.

In fig. C will be found the progeny record of the White Wyandotte Male
K 373 F, the sire of I, 15. This male has proven to be such an outstanding
breeder that a study of this record should prove of interest. It will be noted
that out of the total of 37 daughters tested only 2 laid less than 200 eggs, one
laying 154 and the other 192, while three daughters laid more than 300 eggs,
one laying 303, one 304, and the other 805. The average production for all the
daughters was 248-7 eggs, a truly remarkable record.

) B4 ! PEN No. q ATCHED M’l'”” CHICK BAND No. "oa-
m‘” VARIETY mﬂ/‘MUT OF MATINGA” d.l:”‘”‘; ADULT BfND No. ‘ /d-
Tl owre [o e e |5 [o]7 oo o] _.;'f":;j_.." ool el sl sl sfon] rorais _:
g wov Ll LIARNA Ll LA/ LAV A0 L) 2|
%"“-1// AV IVAVARVALAY ARV IYAVAV YAV, IMVILVIRVIVIVIVANCY 5
o | Jan. FAYAVS LAV IR EAVAVARVAVAV ANV LVALARVIVAVANYY
El IR AVRVAV I IRYIVITAVARBYIVARYAXAVVI yARvAVAYIViVi 72
'g L AR VAV WV AW IRV ATAVAV AW W ARVAN AW iYWV VIV AVAVAVAVAVAVA C4 M .
LA R LAY IRV VIV AU VAV AT ALYV VAV RAVAY] / 4
R ISV AVAAYAV VIV IR VIV AT AR YAV AV AWV INAYIVARYIVAVAVAVE 7 f/
LR TRV AV VARV VIV IVARVAVIVAY VAV FAMVAVIRVAY4 : :
g*"‘-'f//// JAVAIYAVIRAVAVAVAVAVS JIVAVAVANANRVAViViVA -
IRV AN LYV IRV VAV RT I AT iR yaivi 74 . .
E seer. AWAWAVA 1 BTV IRV IRV AN AV VIV AN AW IVAYVAVAVAVAY] Tt
& (e IR DT -/.—L.l”z/ JAVAVATAVIViViT7ANr } AN ¥ M|
‘E sooy weiant @8 ec con.oun[, ] esa s::«:z_‘z—’///"x /%‘  eae wsueuflﬂ.dfﬂ’.
-8 EGG RECORD \ HATCHING . RECORD N i T MALE OFFSPRING BREO o
§ YEAR WINTER _Y“" ! .‘.G.?-“ (T2 I D. G4 ‘ HATCH | MORT, v _
TR B = Rl —
Kl 3
B—Broody T=Tranaterred E—Sick
N=On nest M--Moult bogun D—0md
O-First Eg X—Egg Broken R—Returnad

Fie. A—Egg production chart of the White Wyandotte female L 15.



Dominion Experimental Farms—Pedigree and Photographic Records

"G1 1T o[ewo} 23j0pUTAM SHM oh3 JO 2018ipad—'q BLT
* paodey 003

syalHONYa

*ON 114 JAILYOIN
‘ON 39Vd ‘ON Y004

QIOD3Y JIHdVHDO.LOHd




8

Year 1927-28—F1a. C—VaRiery—WaITE WYANDOTTE (SUMMERLAND, B.C.)
Dominion Experimental Farms—Progeny Records

5 _Egg Size
Sire | Dam 'g;,s Nov.| Dec. | Jan. | Feb. | Mar. | April [ May | June | July | Aug. | Sept. | Oct. | Total
Wt | Wt. | BB Wt. (Col-
=] our
“KswF| Haizn| L2 15 16| 10 12 7 7. 12 10 3 6 26| 20 154 234 L
7-12 5-7] 6-4| 67| 83| 93| 108] 112l 120 141| 151 1s4f. ... 32| 82|......[..
Ls| 21 23 23 21| 27| 28] 24| 18| 25| 20~4) 28] 24| 285| 22-4] L
60 77| 100 128| 14| a71| 196] 220| 238 263]...... 32 86...... ... o
Lat] 23| 21 22 19| 24| 24 24| 22| 11| 18| 25| 23| 238 225 L
52 51 72| o4 13| 137 161 1ss| 207 28| 23el...... Y I
Lerl 26 23| 22 22| 24) 8| 22| 19| 19| 21| 17| 10-8| o49| 23-8| L
6~4f 34| 7| 79 01| 25| 141 163] 1s2[ 201 a2l esel......[ ... ...
Ll 24 23| 24 21| 21] 23 21 17 18] 20 16| 12-3| 240 23.7] M
50| 27| 50| 74| 5| 16| 130| 160 177| 02| 212) 228f.....|.....|.... o
H200| L1g| 260 22| 23] 220 18] 19 19| 16| 12} 1| 2-17] 18] 218 233 M
5-11) 5-14f . 59| 81| 104 26| 39| 158 177 193] 205| 216f...... Y] R o
L3l 25 211 2| 19| 21| 22 21| 1] 18] 14| 16-2| 25 235 21.3] M
54| 52| 73 o4 13| 134 158 177] 189 205| 219].... L] N o
H309A| Lis| 22 25| 2 23| 2| 27| 27| 22 28] 26| 4-24] 28] 303 240/ L
54| 65 74 ool 121| 14 171 198 225 247 273 209|...... 2] R o
Les| 25| 24 23] 2| 26 211 29| . 18 1a| 20 14| 5-12] 248 23-5| L
64 371 61| 84| 08| 13¢| 163 75| 103| 200f 220| 2as|......|... .0 ...
119 L3l 22 29| 22 21| 24| 23] 24 2| 24 17-7| 28] 25| 281 221 M
5-18| 511 82 104 126, 14 171] 194 218 240 2e4|..... 3| e0|.....[..... .
Ly} 28| 2| | 2] 220 16| 20 28| 3| 22-1| 27] 14| 240 21.3) L
5-11) 67| sl 110] 134] 56| 172] 192 215] 21s...... 28 42f.....|...]...
Lo 21| 2 21| 19 22| 21| 22 18] 28] 20 2-26] 28] 260 23-1| M
6-3| 70| o2\ 11| 32| 154) 178| 107 218 238 258)...... ...
Ll 18] 17| 1] 2s|  wi| w7]  us| 16| 17| 18 2-28] 19| 212 23.2| M
o4 57| 74| 89| 113| 13| 142] 1e2| 17| 104| 210|..... ) SO P
Kask| 119l Las| 28] 2] 2t 2] 2] 24] 20| 18|« 1] 21| 21| 21| 248 22.3| L
7-12| 515 b-10|. 44| 64| 85] 108 120| 153| 173] 186| 203] 224 246]......|.... I o
Lsi| 20| 21| 26| 23] 2| 2| 18] 18] 1] 15| 23] 10-17{ 26| 20-0} M
6-0f 46 67| 92| 118f e[ 1er| 183) 201) 21| 282 288|......f......|..... o
Lso| 28 23| 22| 24 27} 18] 18] 17| 15| 18| 13| 100 230 225 L
! 59| 37| 6ol s2| 106 133 181f 160) 88| =201| 216 -220(......|.....|......
Leof 28 271 23) 21] 28] 18 17| 14 18| 14| 18] 11-9] 241| 210 M
7 3| 64| 87| 108| 133| 161 16s| 1s2| 200] 214] 230|......|......[..... ...
126 Lif 25 28 2o 23| 26| 22 21] 18] 17| 12-13| 28 27| 280 24-9| L
61| 58 o3} 121 143 166' 192] 214] 235 251) 268]...... a1 esl...... ......
Lie| 14 11 14 22]» 190 12l 18] 13| 15| 12{ s-21f 18] 192 232 M
58| 81 62 76| o8 117 120 147~ 100 17| 187]...... LY T .
Los| 25} 21| 21l 240 220 250 200 19| 21| 21 107 18] 251 24-6) L
55| 47 68 80 113 13| 160 180 100 =20 241|...... 2]
La7| 23] 20 22 20 20 18 8| 17| 14| 12| 10| 28] 209 240l L

§-2 61 81) 103} 123} 143f 158 lOGl 183 197 209
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YEar 1027-28. Fra. C~VArmry—Waire Wyanporre (SumMerLanp, B.C.)—Concluded
Dominion Ezperimental Farms—Progeny Records

§ Egg Size
Sire { Dam | '®. | Nov.| Dec. | Jan. | Feb. | Mar. | April | May | June | July | Aug. | Sept. | Oct. Total
Wt. | Wt | 3B Wt. [Col-
=} our

L28 25 2 22 20 23 21 20 18 21 17} 11-8 23] 248 25-1| M

5-13 54, 77 09) 119 142 163) 183; 189 220( 237|...... 290 ... ceee
L 30 25| 22| 19 19 25 23 24 14 14 16 11-3). 26 244 25-9} L
5-8 57 79 98| 117 142 165 189 208] 217 233(...... 32[......[... N AP

L 61 23 23 21 19 26 24 17 19 18 13 15) 9-11| 237 22:1| M

§-1 34 57 78 97| 122| 148 163 182 200} =213| 228......[......]... N P
L 64 23 21 20 18] . 20 18 21 17 18f...... 6| 13-10] 210 24-6 M

o-12| 33| 54| 74| w2 19| 1s8| 16| 173| 1e1) 181 197)......|......|...
Too| 23| 22| 23 25| 2 23 18 18 16| 16| 18 o-7| 232 235 L
59 30| 52| 75| o8 122| 145 160 178 191 207 28| ... .| ....l.....
KamE|  Le6| L71| 26| 28| 21| 21| 24| 24| 23 24| 2| 21| 20| 201] 268 24.5| M
7-13] 61| &8 21| 0| 71| se2| 116| 140 163 187| 207 228 248[......0....[.....
75| La2| 24| 28] 28| . 23] 28| 27| 2o 21| 24| 25| 26| 8-24| 308 215 L
5-5| 5~12 48_—;4- 98 122 156 177 206 227 251 276 302|......0......]......
Ls3| 21| 23 21| 21) 21| 21| 25 22 23| 23| 20| 814 269 25.7| L
5~14 35 58 79 106 124 148 173 195 218 241 281)......0..... el vere
Los| 26 24 24| 22 26 27| 27) 28 22| 18] 22 15 279 24.0) L
61 40| 64| 88| 110 136, 163 1o0] =218 238 257} 219)......1..... A
Lo7| 24 18| 21| 21| 21| 22| 21] 21| 24 22| 18 o-13] 262 223 L
a0 37| 6 77| 8 119| 141 165 189 21| 235 283(...... 1 .....0.....
Tezl 22| 23| 21| 20| 25| 2| 25| 23| 23 23| 21| 1i11| 269| 21.4| M
Tsaay 33| 8| 77| 97| 122\ 146| 1es| 101| 214 237| 288|......| .. I
Tod 28 23 21| 22 o 28 28 21| 9|... 22| 13-7\ 238] 217| L
513] 31 4| 75 e7| iee] 147 173 1904| 208 208| 228) .....|.....1..... o
13 Lur| 25| 26| 22 21] 22| 18 13 20| 21| 1| 2-16| 20| 238 228 L
514 5.0 70| 95 117| 138 160 178| 1e1| 211 232 233..... T RO A
L1z 25| 27| 25 5| 25| 18| 22| 20| 22| 20| 16-6] 27| 22.5| M
54| 81| .58 83 32| 1sa| 17| 1e7| 217| 230| 289(......| ...l

24
107
J 62l L4 23| 22 23 23 28 26 29! 28 27 28 25| 6-17} 304} 21.6{ L
108
21

Hl 5-2 40| 62 86 136 161 100 218| 245] 273 208|......{......|......
17:, L 56 28 24 22 21 20 15 17 13 17 206) 7-18] 241} 23.4| M

8- — —

74 44 68 90; 111} 132 152] 167) 184) 197] 214 234]......|...... PPN I

Above the dividing line Monthly Total,
Below the dividing line total to date,. W—White. T—Tinted. L—Light. M—Medium. R—Rich.

EXPERIMENTAL WORK

~ In so far as experimental work is concerned the year 1928 was one of con-
tinued progress. A considerable amount of new work was undertaken during
the year, and several projects which have been under operation for some years
past were completed. .

A factor of importance in the reliability of results obtained was that of
freedom from disease. Whereas certain experiments carried on during the early
summer of the previous year had to be abandoned for this reason, the birds
E’rerg singularly free from any infection during the brooding experiments reported

erein.
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For the most part experiments are carried on with a view to obtaining
practical results readily of use to the poultryman. To projects of this type have
been added those of a more technical nature which, although not apparently of
immediate practical use, yet furnish information which enables better under-
standing of the principles of feeding, breeding or some other poultry practice.

In the discussion upon experiments which follows it is essential to bear in
mind that in most cases the experiments will be carried on over a period of from
four to five years or until such time as it is felt that definite conclusions can
be drawn. The material here given constitutes only a progress report. When
it is considered that conclusions are justified a final report will be made. A
considerable amount of experimental work is being done by the branch farms,
results of which may be found in the annual report of the farm or station con-
cerned. In some cases brief mention will be made of experiments upon the
branch Farms which correspond with experiments carried on at this Division.

HATCHING SUMMARY

The hatching summary for the season 1928 covering the entire Experimental
Farm system from Charlottetown, P.E.L, to Sidney, Vancouver island, gives
interesting information upon hatching conditions throughout Canada. In such
a summary are reflected conditions pertaining to climate, breeding and feeding
in all their variations throughout the country.

With regard to fertility during the different months of the hatching season
little difference is shown. Hatchability shown by percentage of fertile eggs
hatched was best in May, with April, March and February following in the
order named, or in other words hatchability increased as the season advanced
over a range of 15 per cent. This is in accordance with results obtained during
1927. The same thing may be said of livability of chicks, there being a gradual
increase in mortality of 12 per cent from May to February. This is the reverse
of results for the previous two years.

Results obtained -from the four different breeds carried upon the Farm
System showed the Rhode Island Reds to be giving the best fertility, with the
White Leghorns a close second followed by the Barred Plymouth Rocks and
White Wyandottes in the order named. The comparative figures were 93-5
per cent, 90-4 per cent, 82-9 per cent and 63-5 per cent respectively, a varia-
tion of 30 per cent. Hatchability, as indicated by percentage of fertile eggs
hatched, was 67-9 per cent for Rhode Island Reds, 64-9 per cent for the White
Leghorns, 57-8 per cent for the White Wyandottes, and 55-5 per cent for the
Barred Plymouth Rocks. Percentage of chicks hatched alive when wing banded
(three weeks) was 93+7 for White Leghorns, 935 for Rhode Island Reds, 86-9
for White Wyandottes and 828 for the Barred Plymouth Rocks. Fertility and
hatchability were better from hens than pullets, asis usually the case. Viabil-
ity of chicks was 1 per cent superior from pullets.

. The table following shows a comparison of hatching results from 1924 to
1928, inclusive:— :

>
TasLe 1—HarcHING SUMMARY—EXPErRIMENTAL FARME AVERAGE—FIVE YEARS

Num- [Per cent] Total | Total | Total
Per cent{Per cent| ber of | chicks | eggs | fertile |eggs re-
Total | Num- |Per cent| Num- | total | fertile | chicks | hatch- | requir-| eggs | quired
Year eggs ber | fertile | ber of | eggs

T eggs alive [ed aliveled for 1| for1 for 1

set fertile : chicks | hatch- | hatch- | when | when | chick | chick | chick

ed ed wing | wing | hatch- | hatch- | when

bandec|banded| ed ed wing
: . banded
63,820 49,528 77-6|" 21,813 34-1 44-C} 14,608 86-9 2-9 2.2 43
62,725] 61,161 81-6 24,357 38-8 47-8| 19,431 79-8 26 241 2.9
75,169 60,010 79-8 27,761 36-9 48-3] 17,202 83-7 2:7 2-2 3.3
63,242] 80,183 79:3| 24.495 387 48-8/ 20,361 83-1 2:8 2-C 31
85,066/ 68,979 81-1| 39,303 46-2 56-9] 29,97 87-2 21 1:4 2-36
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. DiscussioN—Over the five-year period little change was manifest in fer-
tility. It will be noted, however, that there was an increase in total eggs hatched
of twelve per cent in 1928 over 1924. The increase is especially marked in
1928 over 1927. The same increase is evident in percentage of fertile eggs
hatched. It is rather difficult to account for this sudden increase over the entire
system, since the spring of 1928 was in no way superior, in so far as weather
conditions go, to the previous year.

It is gratifying to note that chick mortality over the system has decreased
considerably, showing gradual improvement each year, with decided improve-
ment during 1928. From 1924 to 1928 mortality decreased over 20 per cent.
This is probably due to improved conditions and knowledge in brooding man-
agement and to the eliminating of reactors to the pullorum test, as has been
done on most farms.

The table following shows the hatching results on the Experimental Farms
according to the four natural agricultural divisions in Canada.

TasLe 2.—ComparaTIVE HAaTCHING RESULTS

‘| Per cent Total

. Per cent | Per cent | chicks Total Total ezgs for
Division Per cent, | total eggs| fertile alive eggs for | fertile |one chick
fertile | hatche: eges when |onechick| eggs for when
hatched wing hatched | one chick| wing
banded hatched | banded

Ontario and Quebec.......... 88-2 57-7 64-3 78-9 1.7 1:5. 2:2
“Prairie Provinces............ 75-2 © 4349 585 86-6 - 2.3 1-7 2:6
Maritime Provinces.......... 80-9 38-2 50-8 90-3 2:6 2-0 29
British Columbia............ 79-8 50-6 | 63-4 92-2 1-9 1-6 2-1

~MOISTURE IN THE INCUBATOR

‘Owing to the great variation in results obtained the results of this experi-
ment during the past year will not be published but further work under differ-
ent conditions will be done. .

Up to the present time it would appear that no beneficial results were
obtained by increasing moisture in the machine when the relative humidity of
the air of the incubator room is 50 per cent or over. It is hoped to carry on
this experiment in an incubator room showing much lower humidity than this.

. DURATION AND CHANGE OF FERTILITY

_This experiment, started in 1924, has been carried on each succeeding year
with results corresponding fairly closely.
“As in former years the mating of a white Leghorn male to Barred Rock
females fchat hs}d previously been mated to a Barred Rock male, was used,
because the chicks from the Leghorn-Rock cross are white, and consequently

can readily be distinguished from the chicks of the previous Barred Rock mating
which are dark.

<

© 91864—8
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The following table shows in detail the results obtained:—

TasLE 3.—DuraTioN AND CHANGE OF FERTILITY

Days after change of males
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Key to Table.—R indicates a Barred Rock chick; W indicates a crossbred chick (white); I indicates
in infertile egg or dead germ. A blank indicates that no egg was laid on that day. Eggs with chicks
dead in shell were broken open and the colour of the chick determined.

Notss.—Up to the present time the earliest thatthe Leghorn and Rock cross became apparent was
the second day after the introduction of the Leghorn male to the pen. The greatest time elapsing before
the effect of the second mating became apparent was four days. .

During this experinent the effect of the second mating became apparent on the second day in one
instance and was strongly apparent on the third day. The effect of the original Barred Rock mating
was apparent up to the sixth day. In past years the range over which the effect of the original mating
was apparent was from the sixth to the twelfth day. .

In 1924 in three different matings, reversion to the original pure mating occurred after the cross mating
wasshown. Inthe 1925 and 1926 matings no evidence of this appeared, but in the 1927 matm%s thig again
appeared, a cross-bred chick having been produced from an egg laid the fourth day after the change of
males, and a pure-bred chick on the fifth day after the change. L .

This experiment will be continued next year, when a number of males will be used in different matings
so that final conclusions may be drawn,

During the present experiment (1928) this reversion occurred in three instances, namelg from hens
L544, L6565 and L569. the reversion to & Rock chick occurring on the fourth day in the first two cases,
and on the fifth day in the last instance.

Discussion.—In view of the results obtained over the five-year period
c(lluring which this experiment was under way certain definite conclusions may be
rawn. ‘ -

. Since the average length of time during which the effect of the original
Barred Rock mating was apparent was from five to seven days it is obvious
that in replacing males in a breeding pen it will be necessary to allow at least
seven days to elapse before saving eggs from the second male for incubation.
If this is not done the chicks hatched may, easily be from the original male
rather than from the one by which it was replaced. It is probable that ten to
twelve days would be a safer margin. The value of this information in pedigree
breeding work is evident since substitution of males during the breeding season
owing to death or for other causes is quite common, and it is desirable to have
as little delay as possible. )

In this connection it is well to bear in mind that, as has happened in this
experiment, there is the occasional hen with which the new male may not mate.
In the event of this happening the chicks produced from this hen will be from

the original mating and may hatch if laid even as late as twenty-one days after
the removal of the first male. ,
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Direct evidence is shown by this experiment that after chicks have been
hatched from a new male there may be reversion to the fertility of the old
male and chicks sired by that male may be produced.

ULTRA VIOLET RAYS IN INCUBATION

The experiment with ultra violet rays in incubation was continued during
1928.

Two trays of eggs in an American incubator, hot water heated, were exposed
to Ultra Violet Rays for a period of ten minutes twice daily. The rays were
produced from the lamp suspended at a distance of two feet from the eggs. Two
control trays were not thus exposed but were allowed to cool for a similar period
to that of the radiation daily. A quartz tube mercury vapour arci lamp
was used. ‘

During 1926 results obtained were slightly in favour of the eggs exposed
to Ultra Violet Rays. During this present experiment the unexposed eggs were
superior to the extent of 7-6 per cent of fertile eggs hatched and 5 per cent of
total eggs hatched.

This work will be continued as no conclusions may yet be drawn.

INFLUENCE OF QUALITY OF EGG SHELL ON HATCHING RESULTS

In order to determine the effect of quality of shell upon hatchability of eggs
an ﬁmerican incubator, hot water heated, was set with four trays of fifty eggs
gach.

In two trays eggs were set indiscriminately without regard to apparent
quality of shell except that all eggs were clicked lightly together in order to
ensure that none were cracked prior to being placed in the incubator.

The eggs placed in the other trays were all clicked together as above and
also were candled. Any apparently poor shaped eggs were discarded and those
showing weak, rough ends, checks and other shell infirmities, under candling,
were eliminated.

‘Results in this one year’s experiment were slightly in favour of those eggs
which were not candled and presumably had poorer shells. In this instance
the labour of examination and candling was not repaid. This work will be con-
tinued before any conclusions whatever are justified.

.

HATCHABILITY FROM LARGE AND SMALL EGGS

In an effort to throw further light upon the comparative hatchability of
large and small eggs an experiment covering some twenty-four hundred eggs was
conducted during the spring of 1928.

_ For purposes of classification in this experiment eggs were divided into three
size classes the standard twenty-four ounce egg being the key clas sas follows:—

Class 1.—Eggs 24 ounces to the dozen or larger.
ACla,ss 2—Eggs 22 to 24 ounces to the dozen.
Class 3.—Eggs below 22 ounces to the dozen.

Two different types of incubator were used both being hot water heated machines.

- In setting the eggsno attention was paid to shell texture but all were tested
for cracked eggs. The eggs of each class were kept separate but at each settin

all three sizes were put into the same machine to elimi i hi
might be due to different incubators. achine to eliminate differences wiie
- 918043}
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A summary of the results obtained in the entire experiment is shown in the

followmg table:— Rresurrs or HarcHABILITY EXPERIMENT

Per cent | Per cent | Per cent
Class fertile fertile total
hatched | hatched

Class 1 (2402. +).uiveianerninnnn.. PP 63-6 70-2 44.6
Clags 2 (22-24 0Z.)eusevraivaroaneeinrniins 65-8 55-8 36-7
Class 8 (22 0Z. = ). ieteurntnnn ittt ottt ittt et nras 62:4 67-9 42-4

Notes.—Fertility, it will be noted, is quite similar with all classes, class 2
being slightly superior. . Hatchability as best indicated by percentage of fertile
eggs hatched is slightly superior for the eggs of class 1 followed closely by those
of class 3. The same may be said of percentage of total eggs hatched. The fact
that the largest eggs hatched best, but were followed in order in this respect
by the smallest eggs makes the results obtained very unsatisfactory. This
experiment will be continued.

STARVATION PERIOD FOR CHICKS

In continuation of work previously conducted, work with time of first feed
for brooder chicks was again carried on. Five lots of forty chicks each were
used and were removed from the incubator to the brooder as soon as dry after
the completion of the hatch. Feed given consisted of the standard mash of equal
parts shorts, middlings, yellow corn meal and oat flour with 12 per cent of animal
feeds made up of 2 per cent each of bone meal, fish meal, powdered milk and
6 per cent of meat meal. One-half pound of salt per 100 pounds of mash was
also added. After the first week a small amount of scratch grain was given.
The mash was continually before the birds. ,

The completion of the hatch was considered as being the end of the twenty-
first day. For example, if the eggs were set at 10 a.m. the completion of the
hatch would be 10 a.m. on the twenty-first day.

The different groups were fed as follows:—

Group 1.—Fed 24 hours after completion of hatch.
Group 2.__ 113 40 113 13 113 {1 {1

Group 3— “ 60 ¢ “ “« « o«
Grolup 4— ¢ 72 &« €« 13 ¢« «
Group 5— “ 96 ¢ « « « «

The table following shows results of this experiment:—

TABLE 4—DETAIL—S8TARVATION PERIOD FOR CHICKS

- . -
5 -!é'é = g g1 » ég w2 » | 8 9 'avg
CAAR R N g E i
o e o - o
— SEIESEI P ISR) P BE 8 g | & 3
g o's & 831 & 85 @ . g -
29| 8 |gu| £ 5e| € [d=| £ | 4 g
IBSELIREFCIN BELIB AT SR AN R
Z etz ez ez | < |0 |6 |~ |28
i 0z, 0z 0z. 0z 0z. oz,
Fed 24 hours after completion of
hateh....o.ooiiivceeen... vernas 40 1-36 40{ 1-93 40! 3-08 s 451 3380 .. . )
Fed\El 40h hours after completion of . 0 1.9 0 o 3-18 0-54 5.85
teh, .o 40 1.28 40 1785 3. 44 12 ., . .
Fod 60 hours after completion of . 39 3-08 37 0| 3-1 3| 7-5) 0-50 624
ateh, . oo 40| 1.15 40| 1-82 38! . 2-92 38| 4-42| 3-27 2 5.0 0-52] 6-29
Fed 72 hours after completion of
Chateh,.....coi e 40| 1-10] 40! 1-76| 38| 2.76 37| 1.35| 3-25 a| 7.8 o051 853
Fed 96 hours after completion of .
Bateh, .. oooeniinar 40| 105\ 40 1-76] 38 2.27] 38 3.61] 2.66] 2[ 5-0| 0-44] 582

Nores.—The most important feature of the above table is the fact that no mortality was experienced in the pen fed
24 hours after hatching. On the whole weight gains were quite comparable except in the case of those not fed until 96 hours,
The greatest gain per pound of feed consumed was made by the later fed pens which is logical since their time in feedi
hours was considerably less than the earlier fed pens, hence their consumption would be less correspondingly. The factr:)%
their long starving would have a tendency to make them make better use of their feed.
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Discusston.—Three years work upon this subject has failed to show any
greater mortality where chicks are fed twenty-four hours after the completion
of the hatech than when fed at later periods such as forty, sixty, seventy-two
or ninety-six hours. Apparently, although some yolk material may remain
unabsorbed, the chick can still consume a small amount of feed without any
detrimental effect. Again, since it takes chicks some little time to become
accustomed to returning to hoppers for feed it is safe to say that their con-
sumption will be small. During the first two years of experiment the chicks
fed at twenty-four and thirty-six hours not only had no greater mortality but
actually made greater weight gains and appeared more thrifty. In most cases
birds fed as late as seventy-two and ninety-six hours after completion of hatch
were at a decided disadvantage, both as to mortality and weight gains. At
from twenty-four to forty hours after hatching, the chicks will chirp loudly
and complainingly for food and when they exhibit this symptom they may
be fed. Later on they will cease calling when it is only reasonable to suppose
that they are losing strength and have not the energy to complain. Too great
periods of starvation sometimes cause them to pick up litter, ete. to satisfy
their craving with resultant inpaction in the crop, and death.

From the results obtained to date it would appear that chicks will do
equally well, if not better, when fed prior to forty hours than if not fed until
later periods. If chicks are fed at this time, or when they show unmistakable
signs of hunger, as they will prior to forty hours, better results in both livability
and weight gains may be expected. Certainly the matter of length of star-
vation period may be overdone. - The fact that chicks will go as long as five
days without food and show practically no ill effects should be taken as a for-
tunate circumstance which permits of shipment over long distances, rather
than as the best method of handling them. - ‘

VITAMIN FEEDS AND VARIED RATIONS

In continuation of past work various rations and vitamin supplements were
contrasted in order to determine their usefulness as feeds for brooder chicks.
A slight but important variation was made during the experiment under con-

" sideration in that the period was increased from three to four weeks. For the
most part, the different pens were carried through under their respective treat-
ments for seventeen weeks and this work is reported under the heading of
“Vitamin Feeds for Rearing.”

The experiment comprised twelve pens of forty birds each except in the
case of the last four pens which contained fifty birds. Each pen was accorded
identical treatment except for the particular variation under experiment. All
pens _excepting the first four which were on different rations received the
standard ration which has already been set forth (See experiment “ Starvation
Period for Chicks.”) The feeding of all special feeds was commenced at time
of first feéding which was thirty-six hours after completion of the hatch.

Aceurate record was kept of weekly weights, feed consumption mortality
and any conditions worthy of note in the experiment. All dead chicks were
autopsied in order to determine if their condition might be due to the treat-
ment or feed under experiment. From time to time their apparent condition
was noted down and the symbols, P, poor; F, fair; VF, very fair; G, good; E,
excellent, etc., were used to indicate such. .

‘The following is: the arrangement of the pens and the special treatment
accorded each:— <

1. A commercial ration—fed according to directions.

2. Dried whey—basal ration substituting one-half part soya bean meal

and one part of dried whey for the animal feed of the mash.
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10.

11.
12,
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. Twenty-five per cent animal protein mash—basal ration but with 25

per cent animal feeds in the same proportion as in the basal mash.

. Wisconsin ration.
. Control pen—basal ration.

. Crude cod liver oil—basal ration plus 1 tablespoon of oil per day in

wet mash.

. Refined cod liver oil—basal ration plus 1 tablespoon.of oil per day in

wet mash.

. Cod liver meal—basal ration substituting 12 per cent cod liver meal

for the animal feed of the mash.

. Raw liver—basdl ration moistening wet mash once daily w1th ground

raw liver.

Fleischman’s yeast 10 ounces to 100 pounds of mash increased to 1
pound per 100 pounds of mash.

Larro yeast (10 ounces to 100 pounds of mash.)

Chicadee yeast food 4 ounce to 6 pounds mash.

The Wisconsin ration consists of yellow corn meal 70 pounds, mlddllngs
20 pounds, bone meal 5 pounds, pearl grlt 5 pounds, common salt 1 pound,
plus cod liver oil (two teaspoons per day in wet mash). They were given skim

milk to drink ad lib and no grain or green feed. The table following shows
results obtained:—
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Discussion.—Over the period of this experiment both Fleischman’s and
Larro yeasts proved to be satisfactory supplements from the standpoint of
weight gains. Mortality was comparatively low in both. From the viewpoint
of economy, however, both supplements are somewhat lacking, Fleischman’s
yeast being particularly so. When equally good gains can be made at lower
cost with crude cod liver oil it is obviously unnecessary to feed a yeast supple-
ment.

It might be considered from the above that a combination of the oil and
yeast would be more beneficial than either alone. Four years of experiment,
however, have given very poor results from the feeding of a combination of
crude cod liver oil and Larro yeast, even to the extent of being quite inferior
to even the unsupplemented basal ration. Its cost was also quite high, although
only half the amounts of both supplements were fed as was done when each was
fed singly. Such poor results are rather difficult to explain and it is intended
that further work will be done with this combination.
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DiscusstoN —Since this experiment has been carried on for a period of
five years and since very definite results have been obtained, it will not be
continued. v

Over the five-year period crude cod liver oil has proven to be the most
economical and efficient supplement. Mortality was lowest, feed cost per ounce
of gain was lowest and percentage gain per chick, while not highest, was a
very close second to the leading pen. The economy of gains and lack of mor-
tality far over-shadow the slight inferiority in percentage gains. Since these
striking results place the basal ration supplemented by crude cod liver oil
very far above the basal ration alone it is concluded that crude cod liver oil is
an efficient vitamin supplement to the ration of brooder chicks and it is recom-
mended that it be fed during this stage of the chicks development regardless
of time of hatch or weather conditions. The amounts fed in this experiment
represent approximately 2 pér-cent by weight of the mash consumed, and may
be mixed into the mash rather than fed in a wet mash at noon if desirable.
It does not retain its beneficial properties if mixed and kept too long.

Refined cod liver oil has proven itself very inferior to the crude product
and a great deal more expensive, Consequently its use in poultry feeding is
not recommended. ‘

VITAMIN FEEDS AND VARIED RATIONS IN REARING

The chicks in the above recorded experiment were carried through into the
rearing period. Unfortunately, the value of the results obtained was very greatly
reduced by an epidemic of coccidiosis which had a severe detrimental effect
upon some pens. Although all pens were apparently affected the pens on dried
_whey, Wisconsin ration and the commercial feed experienced no mortality. This
is interesting when it is considered that the pens mentioned were the only ones
receiving milk products, namely, dried whey, sour skim-milk in the case of the
Wisconsin ration, and milk powder in the commercial ration. Dried whey is a
comparatively new milk product in the field of poultry feeding and may well
have some possibilities particularly in the feeding of young stock.

Of the different vitamin feeds given, crude cod liver oil, raw liver, Fleisch-
- mann’s and Larro yeasts gave good weight gains. Fleischmann’s yeast gave good
gains but was far too expensive to be of practical use for anything except the
feeding of very young chicks when the amount consumed is too small to run up
the expense. ' v

The gains made on the commercial ration fed were greater than any for the
first few weeks after which time some of the other pens of the experiment
attained practically the same weight. The gains made on this ration were very
expensive.

. Owing to the amount of disease experienced, as was mentioned above,
detailed figures will not be given for this experiment.

THE EFFECT OF SUNLIGHT UPON GROWTH OF CHICKS

In considering the role of sunlight in the growth of chicks it is necessary to
take into account the protective value of its ultra violet rays against rickets.
Since winter sunshine has been found to have very little protective power in
these latitudes certain artificial agencies have been perfected to supply arti-
ficially the ultra violet rays so necessary to growing stock. Since it has been
shown that common glass filters out these valuable ultra violet rays, certain
glass substitutes have been manufactured which allow varying percentages of
these rays to penetrate to the birds. A purely organic substance, cod liver oil,
has been found to be protective against rickets, containing the anti-rachiti¢
vitamin D and also the growth producing vitamin A.

91864—4}
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The experiment here reported contrasts these different protective agencies
both as to their comparative protective ability and to their ability to cure a
rachitic condition once established.

The experiment consisted of eight pens of fifty chicks each, twenty-five
Barred Rocks and twenty-five White Leghorns. All pens received identical treat-
ment except for the special treatment under consideration. All received the
basal ration already described in the experiment, “ Starvation Period for Chicks.”

The arrangement of pens was as follows:—

Pen 1: Ultra Violet Rays—Birds exposed to ultra violet rays for a period
_of twenty minutes daily at a distance of three feet from the birds. ' A quartz
mercury vapour lamp was used and they received no sunlight from any source.

Pen 2: Basal ration with sunlight through cel-o-glass only.

Pen 3: No sunlight but mash radiated one-half hour daily at a distance
of one foot with the mercury vapour lamp.

Pen 4: Basal ration with sunlight through Vita glass only.

Pen 5: Control pen—Basal ration no sunlight from any source.

Pen 6: Basal ration—sunlight through common glass only.

Pen 7: Basal ration plus crude cod liver oil (one tablespoonful daily), no
sunlight from any source.

Pen 8: Basal ration—direct sunlight through open windows.

By “ no sunlight ” is meant that the pens were separated with heavy brown
paper. The windows were covered with the same material and daylight or sky-
shine as it is sometimes known experimentally, entered through north windows
only. :

The average daily hours of sunlight during the period of the experiment was
8-3 hours. Of this less than six hours were available to the inside of the pens.

Fresh cut clover was fed to all pens daily. :

The experiment covered a period of six weeks at the end of which time sub-
jects were taken from each pen for x-ray photographs and bone analyses.

The table following shows results of the experiment in detail:—
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The following briefly summarizes the apparent condition of the various pens
ten days before the completion of the experiment. There was bright sunlight
when the chicks were examined. All birds show tendency to dryness, and ruffled
condition of plumage.

Pen I: Ultra-violet rays—all birds active. Good comb development with
good colour.

Pen II: Cel-O-Glass—Do.

Pen III: Mash radiated—Iless active, some dopey with evidence of leg weak-
ness. Fairly good comb development with good colour.

Pen IV: Vita glass—active. One chick Xerophthalmia—left eye closed.
Comb development and- colour good.

Pen V: No sunlight—huddled, wings hanging, drowsy. Leg weakness pro-
nounced. Tremors, gasping. No comb development.

Pen VI: Common glass—slightly better comb development than preceding
pen. Dopey, listless. Nervous tremors with gasping (spasms). Leg weakness
pronounced. Slightly more action than preceding pen.

Pen VII: Crude cod liver oil—fairly good comb development and colour,
activity fair, few somewhat stilty gaited, with one showing spasms.

Pen VIII: Direct sunlight—good comb development and colour, visably
better condition than preceding pen as to activity and body development
Xerophthalmia, one chick has left eye swollen shut.

BONE ANALYSES

At the completion of the experiment one Leghorn and one Barred Rock,
typical examples of the pen, were removed for bone analyses. The femurs and
tibiae-fibulae of the ‘left limb of each chick were carefully dissected and
analysed as to moisture, fat, nitrogen, calcium, phosphorous, magnesium and
iron content. The calcium was determined as calcium oxide (CaQO) the phos-
phorous as phosphoric acid (P20s) the magnesium of magnesium oxide (MgO)
and the iron as ferrous oxide (FeyOg).

Tables 8 and 9 following show weight of green and dry bones for femur
and tibia-fibula of each chick with the percentage water content of each.

Tuu 8. —INrwENcE oF Sunrtierr, ULTRA-VioLET RAYS, E7C., ON THE DEVELOPMENT OF BoNEes IN Six Wreks
) oup CHicks, 1928,

Plymouth Rocks

Femur Tibia-fibula *  Total
Lab'y | Pen Treatment -Weight, Weight | Weight Weight | Weight | Weight.
No. | No. of green| Water | of dry [of green| Water | of dry |of green| of
bones bones | bones bones | bonea | bones
grms. p.c grms, | grma. | p.o grms, | grms. | grms
94626 2 |Ultra~violet rays.................... 9-16' | 49-80 4-59 | 13-13 9-66 8:61 | 22-29 11-20
94627 3 (Sunlight through cel-o-glass 7:01 - 50-27 3-49 | 10-57 | 47-58 5-56 | 19-88 9-06
94628 4 |Mash radiated. 6-08 | 58-76 2-51 8-64 | 55-87 3:81 14.72 6.32
94629 5 Sunllzht through wt&-glm 8 46-70 4-31 | 12-46 | 46-53 8-79 | 20-55 11-10
94630 68 |Nosunlight,........................ 6 64-24 2-18 8.-52 | £3-33 3-13 | 14-58 529
24631 7 Sunliﬁht ghrough common glass. .. 7-61( 61-72 2-91] 10-86 | 60-98 4-24 | 18.47 7-15
94632 8 {Cod liveroil........................ 8-68 | 32-65 4-10 | 11-82 | 51-31 5-756 | 20-48 9-85
94833 9 |Direct sunhzht through open wmdow 7-28 ( 46-69| 3-8 11-07| 45-21| 6-07 | 18-35 9-95
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TaBLE 9.—INFLUENCE OF SUNLIGHT, ULTRA-VIOLET léna, E’KIJ.. gN THE DEVELOPMENT or BONES IN SIX WEZREs OLD
HICKS, 192

i Leghorns
Ferur Tibia-fibula Totals

L;.Ib'y 1I\’Ten Treatment \}Veight W, W'ei ht o?/eizhc Wat W;si ht \;Veight \;’}ei t

0. . of een| Water | of gree ater | o y (of green Y

° : bo’;xles boneg !:mnesn bones | bones | bones

grms. | p.e grms. | grms, | p.o grms. | grms, | grms.
94634 2 |Ultra~viols 6-68 | 43-80 3.74 9-51 | 44.71 526 | 16-17 9-00
94635 3 |Sunlight t. 6:25 | 44.71 3.58 867 | 42-60 497 | 14.92 8-56
84636 4 agh, radi 6:56 | 43-57 3-70 911 | 43-46 515 { 15-67 8.85
94637 5 |Sunlight t. 6:70 | 45-06 3.68 9:36 | 44-75 517 | 16-08 886,
94638 6 |Nosunlight......................... 4-98 | 5996 1.9¢ 6-96 | 60-03 2-78 | 11-94 477
94639 7 |Sunlight through common glass. . ... 551 | 63-83 2-54 7-59 [ 53-81 8.51 [ 18-10 6-08
94640 8 [Codliveroil..............oveuvnn.ns 8-72 | 52-48 3-19 8-71 | 50-97 4.27 | 15-43 7-468
94641 ¢ (Direct sunlight through open window| 6-20 43-32 3-47 9-68 | 44-98 5-32 | 15:88 878

Nores.—It is worthy of note that particularly on the whole for both breeds the weight of dry bones was least for those
under treatment with no sunlight, mash irradiated, and sunlight through common glass, the only notable exception being
of water in all bones was greatest for the birds with no sun-
light and under common glass. In dissecting it was noticed that the joints of the subjects from these pens were enlarged

with mash irradiated among the Leghorns. The percen
and soft and could readily be cut with a knife.

The ratio of weight of dry to green bone shown in table 10 illustrates
further the excess of moisture present in th

mentioned above.

TasLE 10.—Rart1o or DrY To GREEN BoNE

e bones of pens six and seven, as

Ratio weight of dry
) bone to weight of
Pen ‘ green bone
No. Treatment
' Plymouth
rocks Leghorns
2 [Ultraviolet rays. .. ... ..ot i e e e 1:1-99 1:1.79
3 |Sunlight through cel-o-glass...............oiiii it 1:2-18 1:1-74
4 [Masgh radiated..... T 1:2-33 1:1.77
5 |Sunlight through vita glass...........cooiviiviniiie i 1:1-85 1:1-83
6 {Nosunlight..................... .. ...l 1:2-75 1:2:80
7  |Sunlight through common glass e s 1:2-58 1:2-18
8 JCod liver Oil......v.ou i e e e . 1:2.08 1:2-07
¢ [Direct sunlight through open window............... e 1:1-84 1:1.81

In considering the analysis of bones for minerals, fat and nitrogen, tables
11 and 12 following give detailed information for Barred Rocks and Leghorns

respectively. -
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DiscussioN.—Perhaps the most outstanding feature of the above table is
the apparent tendency to low fat content of bone in the pens recelving no sun-
light, sunlight through common glass, and irradiated mash. This is particu-
larly true for the two first mentioned pens for both breeds, and for the last
mentioned only is it true for the one breed, Barred Rocks. The pen receiving
crude cod liver oil was noticeably low in fat among the Leghorns while those
upon irradiated mash of the same breed were close to the average of fat content
for the other pens. This apparent difference between breeds in the respect
of fat content of bone is difficult to explain since in seven out of the nine pens
no appreciable difference was evident. Since low fat is evidently associated
with imperfect bone formation it would appear that cod liver oil did not have
an effect upon Leghorns as beneficial as upon those chicks of the other breed.
Conversely, irradiated mash seemed more efficient for the Leghorns than for
the Barred Rocks. Apart from these apparent breed differences, however, it
would seem that low fat content in bone is closely associated with those chicks
which showed a severe affliction with leg weakness and poor bone develop-
ment.

In so far as nitrogen content of bone is concerned, no significant difference
is apparent for any pen.

Contrary to expectations, since lime (CaO) has often been considered as
of paramount importance in leg weakness brought on by insufficient sunlight,
no significant difference is apparent between pens in the calcium content of
bone. In every instance calcium content is low in the pens with no sunlight
and sunlight through common glass but not to a sufficient degree below the
average of the remaining pens to be of high significance.

In the case of phosphorous content the difference is greater than for cal-
cium, and again the pens without sunlight, sunlight through common glass
and mash irradiated are low. ' ‘

In general it may be said that poor bone development was associated with
low calcium and phosphorous content which was in turn associated with com- -
plete lack of sunlight and sunlight through common glass. This also applies
to a lesser extent to birds receiving irradiated feeds.

The percentage of magnesium and iron in the bones from various pens
- although varying considerably shows no definite trend.

RADIO-ANALYSIS

To further substantiate any results which might be obtained through bone
analysis radiographs were taken of the femur and tibia-fibula of one limb
from a Leghorn and Barred Rock chick from each pen.

The plates following (figs. 1 to 8) represent the left limb in each case of a
Barred Rock and White Leghorn chick from each pen.

" DiscussioN.—It will be noted particularly that there is a significant lack
of definition in the region of the diaphysis and epiphysis in those birds receiv-
ing sunlight through common glass and no sunlight whatever (figs. 7 and 8).
No significant difference is noticeable between the pens under other treatments
and bqne deve}op'ment seems practically normal in all cases. The bones from
the chicks on irradiated mash (fig. 5) do not possess the same apparent den-
sity as exhibited in most other pens. The pens under ultra violet rays, direct
sunlight and vita glass are outstanding (figs. 1, 2 and 3). A noticeable feature
is the fact that the Barred Rock bones from the pens without sunlight (fig. 8)
and -under sunlight through common glass (fig. 7) show greater evidence of
malformation than do'those of the White Leghorns. In the latter instance
there is no apparent evidence of poor calcification while in the former the char-
acteristic indistinet appearance in the region of articulation is present with’
also a slight excessive curvature of the tibia.

918645
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F1e. 1—Ultra violet rays 20 minutes daily at F1a. 2.—Direct sunlight, open windows.
a distance of 3 feet.

F1g. 3—Sunlight only through vita glass. F16. 4—No sunlight—ecrude cod liver oil.
Left limb—Barred Rock, right limb—White Teghorn.
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F1e¢. 5—Mash radiated half an hour daily at F1a. 6.—Sunlight only through cel-o-glass.
a distance of one foot.

F16. 7.—Sunlight only through common glass. F16. 8—No sunlight, indirect light from behind only.
Left limb—Barred Rock, right limb—White Leghorn.
01864--5}
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SUMMARY

In this experiment to date direct sunlight has proven the most efficient
means of controlling proper calecium deposition in the bones of young chicks
since bone analyses, apparent condition and radiographs have shown excellent
bone condition throughout. In weight gains the chicks under ultra violet rays
from & mercury vapour lamp have been slightly superior and these birds have -
also ranked high in bone condition as evidenced by radiographs and analyses. It
is necessary to take into consideration, however, that the cost of the lamp, its
operation and the extra labour required must be charged against the latter
method. Over large numbers of chicks it becomes more practical.

Vita glass and cel-o-glass in the order named were also quite efficient but
not so much so as direct sunlight. If for any reason, such as a very early
hatch or inclement weather, it is impossible to allow sunlight into the pens, the
use of these substitutes might be indicated.

Cod liver oil, a comparatively inexpensive product, has also proven quite
efficient and would be particularly satisfactory in aiding normal bone develop-
ment until such time as sunlight is available.

The irradiation of mash proved in this experiment to be ineffective in pro-
moting good bone formation since leg weakness was present and a very poor bone
analysis was obtained from this treatment. Common glass was of doubtful
superiority to no sunlight whatever in this test and it was found impossible to
raise chicks to six weeks of age without experiencing severe leg weakness under
these treatments.

This experiment is being repeated when it is hoped that confirmatory data
of value will be obtained.

THE CURATIVE EFFECT OF SUNLIGHT AND ANTIRACHITIC VITA-
MIN CONTAINING PRODUCTS IN CASES OF SEVERE RICKETS

Five pens of fifteen birds each were taken from the pens on no sunlight and
sunlight through common glass in the last recorded experiment and given the
following treatment:—

Pen I: Basal ration—irradiation with mercury vapour lamp for a period of
forty minutes daily (20 minutes a.m. and p.m.) At the end of two weeks this
time was increased by one half. .

Pen 11.: Basal ration—one tablespoonful of crude cod liver oil daily. In-
creased to 1} tablespoonfuls after two weeks.

Pen III: Basal ration—mash irradiated for thirty minutes daily. Increased
to forty-five minutes after two weeks.

Pen IV. Basal ration—cod liver oil meal fed in wet mash at the rate of 8
per cent of the mash consumed. Increased.to 50 per cent of the wet mash fed
after two weeks. ,

Pen V: Basal ration—control pen, no special treatment.

All the birds in the above experiment received sunlight only through common
glass which should have no effect upon the results. The pens were evenly divided
as to condition and in many cases the chicks were completely off their feet and
had to be fed by hand. .

The table following shows detail of results obtained:—



31

*§}0X[211 Jo SHUAFE 3AT)BJUSAAId S8 [[OM S8 IAIRIND JUI[[IOXS I8 {10 IOAI] POD SPIID PUL SARI J9[01A BI}N J8Y} 1vadd® p[noa 3]
*489% STq3 Jo Buruui3aq oYy 18§19} oL £q PajosgR I} A19A JGUOP OU d1oM J0IY} 99YJ, ‘[BULIOU L[1edu A[juoredds ozem a9Iq}

19430 Y[, °SHIIYD P{O Yoom usy} 1931%] J[1)1] 210M 0M) 0AY 959q3 JO -SABP 4] )% 3J9] Sulaq SPII] 9AY Auo Usd 013100 o7} Ul YB1Yq A[oureI)xd sem LJ[BLON
*2I97 U0 PALLIB) A[SNoTASXd 5}UdwnLIadsa Ul [8duX

I3AT] POO GILM PAUIRIQO S)[nsar 100d oY) JO B&>& JUBOYTUSIS ST YOIgM J0%] ¥ ‘9AI)BI0}SAI JUINOTYS 910U YONI 8 3( 03

peaoid 10 J0AY] PO "8ABp AMIIg} JO pus oYy 48

910[d w109 40U SBA J1 INQ AI640001 Jo A}IpIdBI PISBIIOUL [GOW IGAI[ POI PUB GSBUI J[8Y UI J[8Y 9Y,], "[8S JO JuaD 18d g U0 MO[S S8M AI3A0001 §8 JUISE JAIRIND 100d A104 ©
SBM POSN [BOWI JOAY] Po9 oY) Apjusreddy -sABP L)M1q) 18 399] II9Y] PO [[I36 3I0A SYOTYD JO JoQUINU B PUB PIAJBIPEI S84 YSBUW Iy} 0IoGM Y31y 2)Inb seam AY[eIo
*103173dUI09 }53189U 3} [I0 JOAI] POD YA JUSTE SAI}BIND B 58 JUIPUL)SINO AIAY ST SABI 19014 BIN() ~ajord
~tI0) §8M A19A0031 YOrgA Ul sudd ATUO o4} d1om 950} }8Y3 PUR [I0 ISAI] P02 IPNID PuE SABI }3[0LA BI}[N ISPUN §5BD] SBMA A}I[BJIOW $8Y} POJOU 3] [[IM }[— SALON

SYOIYD PO Yo3M JO 9z18
SpIIq g ‘POISA0DDI DATJ O INO SPIIY SIY],

JUdTIY83IF ON

uo1y

Mpuood 118 ‘mO[s A19A000Y

....... yuouryeex ON | 9-99

......uu.-.u-.—euna

199} JJO TS -
SpII( SUWIOS ‘[¥oW ul 9SLIIIUT 09 oﬁv
3quop ou Ajpides FuLIaA0001 ATjuareddy

POD %09 qILA GSBW JO

[BOUI ISAT]

uory
-IpUOY II8] ‘MO[S AI3A033Y

‘gsem
o 3qFem Aq %s

%-93

4

..... [EoW 1oAY PO

303}
Do (1138 Iequnu B ‘advys io00d wr spaug

........ Aqrep sejnuII G¥|

adeys 100d Ul MO[s £79A009Y

*- o Arep saynuiwa gg| €89

...... U

*Pa1A0val L[9e[dwoo pIIq auo 4nq [y

........... suoodse[qe) §1

Pa12A09aI
jSOW[e puU¥ 9A1}0E SpIG

N
-
w
~—

+Arep uocodse[qwy 1| 0-0¢

IO 19AY[ P03 IPRID

Pa19A00al

“+* 18£8 9[01A BIY[()

‘Pa12A0%31 L1Ae1dwo| A[18p S?INUILT ()9|3SOUI[8 pUB DAIPB Sparg| -~ Arep sojnurwt gy 0-05 | € 41 ST
| 2| |2E | g
K §Y00.4 OMY I sA%g 0 wﬂ.mﬂwﬁawwo, g wM. .oﬂm... m.m..
judumiLIadxa jo vmumo u% _mmw:vng Juareddy u:wuu.«a?_u .ﬂw aww.ﬁmo pue e =omﬁw%%o~u=a~ga< a«n u..w.Euf?—W. ...m1 g M.w m.,w -
g fg|"g
Bl T8 8
< el =

SINEWIVEY], INGUILAL(] 40 IOTAIF FALLVEAD)—E] TTEAV,



32

F1e. 9—Ultra violet rays. F1e. 10.—Crude cod liver oil.

Fig. 11—Cod liver meal, F16. 12—Mash radiated.
Left limb—poorest chick, right limb-—best chick.
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Fra. 13—Control-—sunlight through common
glass. - Left limb—poorest chick, right
limb—Dbest chick,

Radiographs were again taken of the best and poorest bird of each pen the
femur and tibia-fibula of the right leg being used throughout.

Reference to the radiographs (figs. 9 to 13) shows clear definition and
greater density of bone with the birds under irradiation and those receiving
crude cod liver oil. Ultra violet rays gave outstanding results in these respects.
Cod liver meal, irradiation of mash and the control pen show the characteristic
cloudiness in the region of the diaphysis and epiphysis common to a rachitie
condition. Particularly is this marked in the case of mash irradiation.

Acknowledgments.—The writer gratefully acknowledges the co-operation
of the Department of Radiology of the Ottawa Civie Hospital in the taking of
radiographs and for aid in interpreting the same; also of the Division of Chem-
istry of the Central Experimental Farm for bone analyses and for suggestions
and aid in the arranging of the experiment.
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FEED COSTS AND GAINS IN REARING PULLETS TO MATURITY

Experimental work to determine the cost of rearing pullets to maturity was
carried on during 1927. At that time an inaccuracy was incorporated into the
published table which underestimated the final rearing costs.

The table following gives the correct figures for this experiment:—

Tasre 14,—Dzeras Feep Cosrs 1 ReariNG PurLers 10 MATURITY

2
) a 8 - FUR V) - - - w2 [ -
k] w | 4 |8 a |8 a s K} a |8 =]
53 (B2 L= 33 %w-gm Blze 2 lel B |zel T (el § (74l B
Breed |58/9% 138 |28 (384 g% § |58 § (8% % |9% © (9% ¢ 9% %
SEaTge Il B I B R B0 BB bk 8B
si=|Fablgshiiadisas| | 8s) B 58 P SF b E| B (58| f |5E) F
< B [ 4 < |Z < |z < |& < |z < |Z < |2 B
White . | oz | ots. | Ib 1b. 1b b 1b. 1b. [1b.} b 1b.
}
Leggom.. 1.15) 11-48] 11-60] 4-40| 100| 1.58) 100| 1:75) 100] 2-03) 100] 2-18| 100| 2-20| 100| 2-36| 100| 2-52
Barre! .
Rooks....| 1.48 12.00| 11-68| 3.50| 100 1-87 100 2-04| 100| 2-54| 100, 2-66| 100] 2-83| o6 3-17| 99| 3.43
sl s le |zl 2ls|2bs|5be|zlon| 2 lvesls ¥
ml B lma] B olmal B e B el Bl 5 2% | 3 [BEE |=_|%%
=1 D |g g |8 2 |ax @ g3 g (g ] ’g ) gu_d X Hg | &%
Breed |°8| B |08 & g B |og B |® B 8 & [Bs E |5 2 =%
5Bl o 5B o (5B o |y@ ® gk % 5B o lzg. | @ 8.&‘6:85 23 i
2g X [2g & [Bgl F |2sl F (2w 2 gng-ﬁé ¥ 88¢ 5o Eldg
82 8 |98 5 /85| £ |83 B |38 £ |B&| § |8%8| B [3uf|ssd| g3 g%
z < (& < |& < |2 < |Z < |=& < |& < |= (§ <] [
White Ib 1b. Ib. 1b. ib Ib. | 1b. | ots. | ib. { b,
} .
BLoggoms. 100) 2-59 99| 2-72| 99| 2.78| 97| 2.80 96| 2-83] 96| 2.84| 95| 2.84] 13.15] 44-5| 2.74| 4.8
ArTe
Roo oo 3-55 o980 3.70| o) 3.75) 96| 3.79) 96| 3-82) o8| 3-93] 98] 3-06| 15.58) 49.1| 3.86| 4.03

Nores.—The above table is quite self-explanatory. It shows among other things feed cost of 44-5 per bird for White
Leghorns and 491 per bird for Barred Rocks to raise to maturity; and that the Barred Rocks made the most economical
uss of feed, requiring but 4-03 pounds of feed for one pound of gain, as compared with 4-8 pounds for the Leghorns. Very
little mortality was experienced. At the twenty-first week two birds of each breed were rsmoved and later replaced,
oausing a variance of two numbers in the birds weighed at that time. i

Allowing 15 cents per chick for Leghorns and 20 cents for Barred Rocks to cover cost of incubation, the total cost per
bird, labour neglected, to twenty-four wseks of age would be 59-5 cents and 69-1 cents respectively.

CAPONS V8. ROASTERS

During the -season of 1928 comparative work, with capons and roasters as
sources of profit was continued. Both White Leghorns and Barred Rocks were
used as in previous work. In caponizing White Leghorn cockerels it was intended
to gain further information which would throw more light upon the question
as to whether, by caponizing, the killing of Leghorn ‘cockerels immediately their

. sex is apparent, might not be eliminated from poultry practice. Since the cost
of feeding and caring for cockerels until three weeks of age must be charged
against the pullets it was thought that greater weight and a higher price might
be obtained by caponizing cockerels and raising them to roaster age.

In this experiment four pens of birds were used, two of each breed. The
four pens consisted of thirty-four Barred Rock capons, twenty-three Barred
Rock cockerels, thirty-two White Leghorn capons and twenty-five White Leg-
horn cockerels. The birds were caponized after nine weeks of age and were
started on experiment at ten weeks to allow time for recovery from the effect
of the caponizing operation. Mortality due to the operation was negligible.
The birds were weighed once weekly and account of feed consumption kept
weekly. At different times slips were removed from the pens of capons as they
became evident.
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The table following shows weight gains during the experiment or for a
period of twenty-one weeks:— :

TaBLE 15.—CaPoN vB. RoastErs—WEeIGHT GAINS

Begin- .
ning (10| 18t | 2nd { 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th | 11th [ 12th
Lot Fveek)s woek | weok | week | week | week | week | week | week | woek | week | wesk | week
of age
Barred Rock capons............ 1-69| 2-26| 2.56 2-85( 3-03] 3-53| 3-91| 4.21| 4.768| 4.53| 4-93| 5-34| 5-62
Barred Rock cockerels......... 1.74/ 2-26] 2.67| 2-96| 3-33] 3-74] 4.09) 4.30| 4.52| 4-74) 4-98] 5-50] 5-64
White Leghorn capons.,........ 1.53] 1-87] 2-05 2-35( 2-71] 2.90| 3-13( 3-29| 3.48( 3-59| 3.79| 4-14 4-14
White Leghorn cockerels........ 1-48| 1.84) 2.14| 2-36| 2-54] 2-83] 2.94 3.00{ 3-33] 3-21| 3-50] 3-77, 3-83
13th | 14th | 15th | 16th | 17th { 18th | 19th | 20th | 21st | Gain | Gain | Gain{ Gain
Lot week | week | week | week | week | week | week | week | week | 16th | at | 21 21
week | 16th | weeks| weeks
week
Barred Rock capons............ 5-59, 6-21| 6-33| 6-41| 6-86 6-80| 7-03| 7-38) 7-24; 4-72| 279.3| 5-55| 328-4
Barred Rock cockerels. . .o 5-82] 6-23] 6-45| 6.68 7-18/ 7-14) 7-27) 7-64| 7-50| 4-94| 283-9] 5-.76) 331-0
White Leghorn capons. .. 4.29| 4.36| 4-54| 4-43| 4.54| 4.77) 4.72| 5-04| 5-10{ 2-90| 189-5 3-57| 233:3
White Leghorn cockerels 3960 4-25( 4:25| 437...... ). cci]eeiiifienn e 2.89) 195-3{......0...0ue

Nores.—The most outstanding feature of the above table is the fact that the Barred Rock cogkerels slightly exceeded
the capons in weight gains. In this particular instance, two birds among the capons, one of which was unthrifty and the
other a small bird, may have had some influence upon the results. Among the horns the capons made slightly greater
weight gains but were heavier at the commencemert of the experiment, consequently their percentage gains were lower than
the cockerels. From the weight gains mads it is evident that réturns would have been greater had the birds been dis-
posed of at seventeen weeks in the case of the Rocks and fifteen weeks for the Leghorns, or at twenty-seven and twenty-five
weeks of age respectively. This agrees with last year's results. After this time weight gains were not sufficient to balance
the cost of food, maintenance, etc. The White Leghorn cockerels were disposed of at sixteen weeks, owing to aslight qut-
break of infectious bronchitis.

91864—6
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DiscussioN.—In considering two years of experiment on this subject it
becomes evident that any increase in profits is more likely to come through the
advantage in market price of capons over cockerels rather than from the greater
weight of the former since practically no greater weights have been attained
by the capons of either breed over two years of experiment.

It is apparent that it is much more profitable to caponize Barred Rocks
than to carry them through to the roaster stage, always providing of course,
that the market available will pay a premium for good capons over roasters. In
this case a premium of ten cents per pound was allowed for the capons.

In selling the Barred Rock capons at broiler age (10 weeks) in lieu of
caponizing their market value would have been 42:2 cents. Subtracting the
feed cost to ten weeks, approximately 13 cents per bird we have a profit of 29-2
cents per bird, labour, depreciation, etc., neglected. Figuring on the same basis
we have a total value per bird as capons at twenty-six weeks of $2.56 cents
less 65-2 cents and 13 cents for feed or a profit of $1.78 per bird. Before arriv-
ing at any conclusion as to the advisability of caponizing rather than selling
a8 broilers it is necessary to consider labour costs, depreciation, interest, etc.
Of these considerations, labour is perhaps the most important, but it must be
remembered that practically the same amount of labour would suffice for a
much greater number of capons than was carried in this experiment with a
resultant decrease in labour cost per bird. Under ordinary conditions a profit
of $1.78 per bird at twenty-six weeks would be a better profit than 29+2 cents
at ten weeks and it is suggested that where Barred Rock cockerels are raised
it is more profitable to caponize them and carry them over to twenty-six weeks
of age or thereabouts, than to sell as broilers unless much higher prices are
obtained for broilers than was done under this experiment. Similarly it is more
profitable to caponize than to carry over as roasters providing that a premium
‘can be obtained for capons, as is usually the case. In this experiment the
capons gave a greater profit by 59 cents per bird than the roasters.

In considering the caponizing of White Leghorns as opposed to selling as
broilers smaller profits throughout are the rule. At broiler age the profit per
Leghorn after deducting a feed cost of twelve cents would be 109 cents per
bird. On the same basis the profit per capon after deducting feed costs would
- be 87-1 cents or a difference of 76-2 cents in favour of the capons. It resolves
itself then into a question of whether the labour cost, interest on investment,
depreciation, ete., would be so great as to reduce the profit from Leghorn capons
to such an extent that the net returns would be less than the profit which might
have been obtained if sold as broilers.

The answer to the above question depends entirely upon individual cir-
cumstances. On the general farm, where lack of space is not a factor and where
consequently little labour is required and the birds will forage for themselves
to some extent, it would be profitable to caponize. On the specialized poultry
plant, where land is expensive, and space very limited it would not be profitable.
The indivjdual farmer or poultryman must decide for himself taking into con-
sideration his particular conditions.

The results of this experiment over two years definitely indicate that it is
far from profitable to keep Leghorns to the roaster stage.

In the question of capons vs. roasters there is the added consideration that
the former may be allowed to range with the pullets whereas the cockerels
must be kept separate, thus increasing maintenance cost and labour.

POTATOES V8. CORN MEAL IN FATTENING

Owing to bronchial infection in the stock with which it was intended to
carry on this experiment, it had to he discontinued. Better equipment is now
available for work of this type and it is hoped that this work will be continued
in the near future.

91864—64
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EXPERIMENTS, FOR WINTER EGG PRODUCTION

A group of experiments was again carried on to contrast different feeds and
conditions in their effect upon winter egg production, and also upon fertility,
hatchability and viability of chicks. All pens were carried under identical
conditions and were housed in a long house of fifteen pens. Single Comb White
Leghorn pullets were used, fifteen to a pen. No dead birds were substituted
and all results are worked out on the basis of one bird. Pen No. 5 was used as
the control pen for all experiments.

Tﬁe following is the list of experiments and the number of pens devoted
to each:—

Substitutes for fresh greenfeed—4 pens.

Ultra Violef Rays for egg production—1 pen.

Vitamin feeds for egg production—2 pens.

Fish meal vs. meat scrap—2 pens.

The use of a glass substitute in poultry houses—1 pen.

Animal protein vs. vegetable protein plus a mineral mixture—1 pen.
3 The comparative value of grainless, gritless, green feed lacking rations—

pens.

Control pen for all experiments.

The experiments covered a period of six months or from November 1 to
April 30, inclusive. Careful account was kept of all feed consumed and of
mortality and cause where possible.

The standard basal ration was fed to all pens with whatever variations
were necessary for each experiment, and was as follows:—

Grain—A commercial scratch mixture.

Mash—Equal parts by weight of bran, middlings, corn meal, ground oats
with three quarters of a part of meat meal and 1 pound of salt per 100 pounds
of mash. Greenfeed, charcoal, grit and shell were available unless otherwise
stated. Greenfeed consisted of sprouted oats and mangels, except where other-
wise noted. Scratch grain was fed-in the litter night and morning. Dry mash
was always available in hoppers.

The average cost of feeds given per cwt. is as follows:—scratch grain
$2.40; mash $2.70; grit 87 cents; shell 93 cents; mangels 50 cents; sprouted
oats 2.25.

In determining the effect of the various feeds and-treatment accorded to
the different pens, upon fertility, hatchability and viability of chicks, all pens
were mated during the breeding season in the ‘regular way and a hatch run
off. The males were then alternated, from pen to pen daily, in order to nullify
the effect of individuality in the males upon the hatching results. All chicks
from both hatches were toe-punched and carried over to three weeks of age to
determine mortality.

SUBSTITUTES FOR. FRESH GREENFEED

Experimental work with various substitutes for fresh greenfeed was con-
tinued during the past season, raw potatoes, cooked potatoes, alfalfa meal and
sweet clover meal being contrasted with mangels and sprouted oats as fed to
the 1(;ontrol pen, both as to egg production and for hatchability and viability of
chicks. .

Four pens were used and received the basal ration plus the following
treatment:— :

Pen 1.—Basal ration without greenfeed plus raw potatoes (50 cents per
ewt.) chopped and fed in wet mash—equal quantities mash and potatoes.
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TasLE 18.—Harcuing REsuLTrs

- -
2 Ble 3
8 | o | B | B2 | B85 | 52
Treatment Mating period 2 = -E', 8 E 8{5" 8 8 82
E i+ k- [} 2 e_g :..32

O Q- Q= QO

z |~ A &
Raw potatoes.............. Regular....................... 25 24 13 96-0 54-2 52:0
Males alternated.............. 37 29 18 784 62-1 487
Total................. - 62 53 31 85-5 58-5 50-0
Cooked potatoes...........Regular.......................| 32 27 11 84-4 40-4 34-4
Males alternated 18 15 10 83-3 66-6 55-5
Total................. 50 42 21 84-0 50-0 | 420
Alfalfameal............... Regular....................... 31 25 15 806 60-0 48-4
Males alternated.............. 39 28 19 71-8 68:0 487
Total................. 70 53 34 75-7 64-2 48-6
Sweet clover meal......... Regular....................... 44 38 19 86-4 50-0 43-2
Males alternated.............. 50 44 30 880 68-2 60-0
Total................. 9 82 49 87-2 60-0 521
Control............tcveennn Regular....................... 24 21 13 87-5 620 54-2
) Males alternated.............. 29 21 15 72-4 71-4 51-7
Total................. 53 42 28 79-3 66-6 52-8

NoTes.—Fertility was highest from the pens on sweet clover meal and on raw and cooked
potatoes. It was poorest with alfalfa meal. Hatchability as shown by per cent of fertile eggs
hatched was highest from the control pen followed by alfalfa and sweet clover meal pens.
Percentage of total eggs hatched was practically equal for all pens with cooked potatoes being
slightly inferior.

TasLe 19.—THREE YEAR SUMMARY, SUBSTITUTES FoR FRESE GREENFEED

, .| 3 5| 3
Special treatment Year ",i 'g.g -g fg § By % B |2e |z _,‘,E a—E
85 B ~ @ ° 3w © 2 = §.~ 8T8 §33
B8 | % | B2 |3E| 2R B |G| 3 sE|sH3E

3 > = A R | H (& & (&

ots. cts. cts. cts. cts.
Raw potatoes.......... . 139-91| 906-0{ 519-2| 17-6| 379.2 120 97 26| 75-8] 27-4] 20-8
. . . 130-68] 78:5| 462.2| 20-0| 331:5 29 19 4| 65-6( 21-1f 13-8

143-70/ 92.3| 434-4| 18-7| 290.7 656 &3 31 86-5/ 68-5| 50-0
138-00| 88-6| 471-9| 18.7| 333-8 214| 169 60 79-0| 355 28-0
+128-6 | 84.2| 4903-7| 18-3 365-0 112 83 20, 74-1 24.7) 17-8
136.27) 78-8] 478-4| 20-7/ '842.1 22 18 14| 81.8| 77.7] 636
127.75| 90-7| 433-3| 16-9/ 306-5 50| 42 21] 84-0] 50-0] 42-0
130-87) 84-6) 468.5| ~18-6| 337.6 184 143 86| 77-2| 88-6] 29-9
Alfalfa meal........... +2| 141-39 96-6| 6563-5/ 17-6/ 422-1 99 61 23| 61-7| 37.7 23:2
. . 83-1 505-3| 19-8| 368-2 34 13 6] 38-2| 46-2( 17-6

134-0 | 91-5| 424-7| 17-6/ 280-7 70 53 34| 75-7| 64.2| 48-6
137:6 | 90-4| 4978/ 18-3( 360-3 203 127 63| 62-6) 49-6( 31-0
133-71) 90-5| .. 637-2 17-7| 403-3 120 97 25| 75-8| 27-4| 20-8
79-2|  460-0| 18-9| 334.7 87 50 21( 74-6 42.0 31-3

144-10) 94-8] 438.9| 18-2| 204-8 84 82 49 87-2[ 60-0| 5I-2
134-36| 88-2/ 478-7) 18-3 344-3 281 229 05| 81-8 41-5 338
Control................ . .| 1868 | 77-0] 441-2| 21-3| 304-4 79 59 9| 74-7) 15-3( 11-4
. ..| 168-11 100.7) 592-9| 20-0| 424-8 72 49 20 68-1] 42.0 27-8

147-7 | 79-4] 362-6| 22-3| 21489 53 42 28 79-3| 66-6) b52-8

150-9 | 85.7| 465-6| .21.2| 314-8 204 150 57| 73-5| 38-0| 27-9

Cooked potatoes

The greatest feed cost was experienced by the control psn over a three-year period, and the lowest by the pen receiv-
‘ing cooked potatoes. Highest egge production was obtained with alfalfa meal. ‘Raw potatoes and sweet clovsr meal
;gave allll'no-ﬁt equally high production. Feed cost per dozen eggs was practically equal for all but the control pen, in which
.1t was high. .

Profit over cost of feed was greatest on alfalfa meal followed by sweet clover meal, The control pen was outstandingly
\poor again in this respect. ]

Fertility was highest with sweet clover meal and raw potatoes. Hatohability as indicated by percentage of fsrtile
.0ggs hatched was highest on alfalfa meal followed by sweet clover meal and poorest on raw potafoes. There was little
Jdifference in percentage of total eggs hatchsd.
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DiscussioN.—In the experiment as so far conducted all pens have been
superior to the control pen in value of eggs laid and profit over cost of feed.
Except in the case of alfalfa meal, fertility was superior to the control pen in
every case. Hatchability as indicated by percentage of fertile eggs hatched
. was greatest in the alfalfa meal pen and poorest in that on raw potatoes.

It is apparent from the above that any one of the four supplementary
feeds given in this experiment is a very good addition to a ration when fresh
greenfeed is not available. Good quality alfalfa leaf meal apparently is the
best substitute of those listed. Sweet clover meal, a food of very similar quali-
ties is next in order of merit. All supplements given were superior to a com-
bination of mangels and sprouted oats as fed to the control pen.

An interesting consideration in this connection is the fact that although
fresh greenfeeds may not be available it is always possible to obtain alfalfa
meal, and it can be fed with much less trouble than sprouted oats and requires

‘no equipment. It is suggested that the same purpose would be served if the
alfalfa meal were incorporated into the dry mash, at the time of mixing. A
simple and satisfactory method of doing this is to substitute alfalfa meal for
one half of the bran of the mash. This applies also to sweet clover meal, but
it is more difficult to obtain.

With regard to potatoes, it is obvious that they are, like mangels, in the
nature of a succulent feed, and not a green feed. Consequently they are not
a substitute for green feed since they are inferior to fresh green feeds, in mineral
and vitamin content. It is interesting to note, however, that while it is very
doubtful if mangels contain vitamins and that if they do the quantities are very
small, potatoes are a good source of both the antineuritic and antiscorbutic vita-
mins as well as a fair source of the antirachitic.

. In view of the good results obtained with potatoes in this experiment and -
of the above mentioned facts it would seem to be good policy to feed potatoes

when fresh green feed is not available, rather than mangels. It would appear
that if alfalfa meal is fed in the dry mash as suggested, succulence may be added
to the ration by feeding potatoes.

Apparently potatoes are as efficient raw as cooked thus saving a great deal
of labour. The feeding of cull potatoes in this manner would be a great saving
to the general farmer who usually has a quantity of these as well as to the
poultryman who can purchase them cheaply.

BN

VITAMIN FEEDS FOR EGG PRODUCTION '

In continuation“of work with vitamin feeds, crude cod liver oil and cod liver
meal, both carriers of the antirachitic vitamin, were contrasted as to comparative
efficiency and also with a control pen receiving no supplement.

The pens consisted of White Leghorn pullets, 15 in each, and were handled
similarly, except for the difference in vitamin feeds.

Pen 7.—Basal ration plus two teaspoonfuls (one-quarter ounce) of crude
cod liver oil daily.

Pen 8.—Basal ration substituting an equal amount (15-8 per cent) of cod
liver meal for the meat meal of the mash.

By crude cod liver oil is meant the No. 2 oil which is pressed from the
livers after steam cooking and which is next in grade to the refined. It should
not be confused with the crude oil rendered by sun rotting of livers. '

All birds received such winter sunlight as was available through the house
front. ‘ .
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TasLe 21—HarcHING RESULTS

Per cent | Per cent
Treatment Mating period Number | Fertile | Hatched | Per cent | fertile total

set fertile | hatched | hatched

Cod liver oil....... Regular,............ 17 15 8 88-2 53-3 47-1
Males alternated.... 21 20 9 95-2 45-0 43-0
Total........... 38 35 17 92:1 48-6 44.7

Cod liver meal....[{Regular............. 35 33 20 94-3 60-6 571
Males alternated 30 22 19 73:3 86-4 63:3
Total........... 85 55 39 84-6 70:9 60-0
Control............ Regular............. 24 21 13 875 62-0 54-2
Males alternated.... 29 21 15 724 71-4 51.7
Total........... 53 42 28 79-3 666 52-8

Nores.—Fertility as shown by percent fertile was greatest for cod liver oil followed by cod liver meal
Percent fertile eggs hatched was highest for cod liver meal followed by the control pen.

v TABLE 22.—FOUR-YEAR SUMMARY, ViTAMIN FEEDS
3. 5|58
Special traetment Year 5 §'§ E §.g 83 Bl o b §'§ ‘553“3
| 38|32 | 8 | & 78|38 93| 3| B 5E 0
[) [~ -
8 = ] = <] & A 15 [-Y] A~ A~
ots. | cta. ots. | cts. | cts.
Crude cod liver oil............... 102........ 2.0 126-0| - 75-0| 427-0| 20-2| 010/ 30 20| 18| 96.7] 62.1] e0-0
1926.. ... 2.1| 142-1| 00-8| 524-0| 18-7] 383-0| &7 45| 14| 79.0] 31.1| 24.6
1027000 2.7 164.1) 89-6| 536-2| 21-9| 372-1) 50| 35| 17| 70-0| 48.6 34.0
1028... 0000 2-0) 140-3| o7-1| 458-8| 18-4| 300-5| 38 35| 17| 92.1 48-6| 44.7
Average 2-2 145-4) 88-1 486-5) 19-8| 241-4| 178 144 66| 23] 458 877
QOO e vt et eeeen 1096........|...... 131-0| 82-4( 495-0{ 190-1| 364-0| 101 170| 106| 3.7 592l 85-5
1926, ... 136-8| 77-0 441-2( 21-3| 304-4| 81| 70| 20| s6-4| 28-6] 24.7
1027, 168-1{ 100-7| 592-0| 20-0| 424-8| 72| 48| 20| 68-1| 42-0| 27-8
192800 147.7 79-4| 362.6] 22.3) 214-9) 53| 42| 28| 70.3| 666 528
N Average....|...... 145-9| 84-9 472-9| 20-7, 327-0! 397| 340! 174‘ 85.7 61.2 43.8

Nores.—Thenbove table covers four years of experiment with crude cod liver oil. . X

Over the four-year period the ?en on crude cod liver oil was superior to the control pen in egg production, feed cost per
dozen egqg. and profit over cost of feed.

Fertility and hatchability were slightly poorer from the pen receiving crude cod liver oil. .

It would appear from the above that crude cod liver oil plays a less important part in egg production, fertility and

hntclhnbility than it does in growth.

t must

be remembered, however, that the birds used were pullets, had recsived plenty of cod liver oil and sunlight

from hatching time to time of entering the laying house, and might therefore have been able to store up sufficient in the

way of vitamins for the wintsr f)eriod. In the second year, if they had been confined in the interim, cod liver oil might
be expected to show better results.

iditional profit obtained in this experiment, however, is sufficient to make its feeding worth while even under
these conditions, especially since a great many flocks are not reared under as favourable conditions with respect to sunshine
and vitamin feeds as were those under experiment.

THE COMPARATIVE VALUE OF GRAINLESS, GRITLESS, AND GREEN-
FEED LACKING RATIONS FOR EGG PRODUCTION

Of recent years poultry investigators have claimed that laying birds will
produce equally well on rations devoid entirely of scratch grain and with dry
mash as the main source of nutriment. It has also been claimed that the addi-
tion of grit to the ration of confined laying birds is absolutely unnecessary, that
the gizzard of the fowl is entirely capable of grinding all kinds of feed without -
further mechanical assistance, and that the fowl picks up grit only for the
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mineral (lime and phosphorus) which it may contain. In other experiments
greenfeed has been dispensed with, and no resultant ill effect has been noted
among the fowl thus treated.

In order to further test these theories, experiments were carried on during
the past season feeding no grain in any case and removing grit and greenfeed
from the ration of two different pens. The birds in all three pens received oyster
shell since this material is fairly readily soluble, and is necessary for the produc-
tion of sound egg shells in any number. ‘

In feeding mash only the formula of the mash was changed in that the
amount of animal protein feeds was reduced by half, since approximately twice
the amount of mash would be consumed and the animal protein intake should
remain the same, The ground grain feeds were changed in such a way that the
nutritive ratio of the mash was the same as that of the grain and mash of the
ordinary ration combined. In doing this the proportion of corn meal in the mash
was increased considerably. :

The following tables show the results in detail of the experiment:—
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TaBLE 24—HarcriING REsuLTs

Per cent | Per cent

Treatment Mating period Number { Fertile | Hatched | Per cent | fertile total

set fertile | hatched | hatched
No grain........... Regular............. 20 15 9 75-0 60-0 45:0
Males alternated.. .. 20 15 11 75-0 73:3 550
Total........... 40 30 20 75-0 66-6 ‘50- o
No grain....... 22 19 3 86-4 15-8 13-6
No green feed. 27 23 13 85-2 56-5 48:2
_ Total........... 49 42 16 85:7 *38-1 32.7
No grain........... Regular............. 28 25 13 89-3 52:0 46-4
Nogrit............ Males alternated... . 38 33 25 86-8 758 658
Total........... 66 58 38 87-9 65-5 57-6
Con'rol............ Regular............. 24 21 13 875 62.0 54.2
Males alternated.... 29 21 15 72-4 71.4 51.7
Total........... T o5 42 28 79-3 66-6 52.8

. Nores.—It is inferesting to note that although the pen without green feed was superior in egg production
it was quite inferior in hatchability. Among the other pens there is very little to choose both the control
and no grain no grit pens being high.

TABLE 25.—SUMMARY (GRAINLESS, Grrriess, GREENFEED-LACKING RaTioNs

-1

58
iy | = 35| 55 ,, 3. I
— Year | 83| 3 513318 o | B 52 (525 5a
E5| B | 3 |3L|58|8(5 |3 o5 (555|552

3 5] SN sE [SEEN NN -V 7 A

cts, cts. | ots. | eots.
No grain 74-8| 451-0| 25-2| 204-1| 54| 48| 9| 85-2( 19-6| 16-6
73-3( 331-3| 21-1) 202-3| 40| 30| 20{ 75-0| 66-6| 50-0
73-9| 301-1 23-1) 248-2| 94| 76| 29| 80-0| 88-2| 30-9
Nograin...o..oovveviviiiiniiiiiinnns 1927........ 116.1| 73-7| 447-2| 18-9| 331-0| 14| 9| 1| 64-8| 11-1f 71
No greenfeed.....covvvvrrvreeranrensnn, 1928........ 121.0| 94-7| 443-8| 15-3( 322-8| 49| 42| 16| 85-7| 38-1f 82.7
118-5| 84-2| 445-5| 17-1| 326-9) 63| 51 17 81.0| 33-3[ 27-0

.

No grain.. .| 141-9| ¢6-6| 395-3| 25-8| 2534 44 28 17| 63.6| 60-7 386
No grit.... 121-8 71-6] 332-9] 20-0| 211-0 66/ 58| 38| 87-9| 65-5| 57-6
131-8| 69-1| 3641 22'8| 232-2| 110 86| 55| 78-2| 64-0| 50-0
Control..vevveiivnnet i, 1027........ 168-1| 100-7| 592-9| 20-0| 424-8| 72| 49| 20 e8-1| 42-0/ 27.8

2
1928........ 147.7| 79-4| 362-6| 22-3| 214-9] 53| 42} 28 79-3| 66-6| 52-8
Average....| 157-9| 90-1| 477-7 21-1| 819A8| 125 91| 48| 72.8) 52-7| 384

Nores,—A two years summary shows little difference between the control pen and that without green feed. Production

was greater for ths control pen, but feed cost per dozen eggs was lower for the other. Profit over cost of feed was slightly
greater for the pen on no grain or green feed.

Both the pen on no gnm and that on no grain and no grit wers quite inferior to the control pen.

With regard to hatching results, it is noticeable that the pen on no grain no green feed was very poor in hatchability.
In this respect the pen on no grain and no grit was outstanding.

Discussion.—It would seem to be somewhat of a surprising fact that a pen
without greenfeed from any source should make the returns indicated in this
two-year experiment. It must be remembered, however, that the pullets used
were reared under ideal conditions and received a balanced ration in so far as
our present knowledge allows with additional accessory factors in the form of
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vitamin foods. Free range, greenfeed and sunlight were plentiful. Under such
rearing conditions it is possible that the pullets went into the laying pens in &
well nourished condition and with a good supply of minerals and vitamins. Con-
sequently, egg production might not necessarily suffer during the winter months
at least, and in the spring, fresh greenfeed and potent sunlight being readily
available, even though the stored supply of minerals and vitamins might be
exhausted, it could easily be replenished. In this experiment, Epsom salts was
given in keeping with ordinary practice, only when the birds by their condition
showed it to be necessary and the pen without greenfeed required this treat-
ment no more often than the other pens of the experiment.

The fact that fertility and hatchability were poor from this pen, is no doubt
an indication that the birds were inadequately supplied with some factors which
they were consequently unable to put into the egg, with a resultant ill effect on
hatchability. In other words, to leave a bird which may be used as a breeder
without greenfeed is apparently poor practice. It is a question whether a bird
producing at a higher rate than did those in this experiment might not, besides
being unable to properly equip her egg with the necessary factors for hatch-
ability, be also unable to sustain her body but might draw upon it to such an
extent that some form of deficiency disease might result.

In the light of the experiment “ Substitutes for Fresh Greenfeed " just
reported, wherein several green feed substitutes were superior to mangels and
sprouted oats as given to the control pen in this experiment, it is possible that
if a superior source of green feed had been given to the control pen it might
have exceeded the pen receiving no greenfeed.

Although this experiment throws some interesting light upon the laying bird’s
requirements for greenfeed, it is not suggested that it is good practice to elim-

- inate greenfeed from the ration even for this short period.

In this two-year summary it is evident that no advantage was gained in

feeding an all mash ration or in leaving out both grain and grit as was done.

THE VALUE OF GLASS SUBSTITUTES FOR USE IN POULTRY HOUSES

Experimental work with a glass substitute was conducted during the past
season, a pen of fifteen leghorn pullets receiving sunlight only through the
substitute used. The following tables show details of the experiment.
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TasLe 27 —HaTcHING RESULTS

Per cent | Per cent
Treatment Mating period Number | Fertile | Hatched | Per cent | fertile total

set fertile | hatched | hatched
Glass substitute...[Regular............. 35 32 18 91.4 563 51-4
Males alternated.... 30 22 14 73-3 63-6 46-7
Total........... 65 54 32 83-1 59-3 49.2
Control............|Regular............. 24 21 13 87-5 62-0 54-2
Males alternated. ... 29 21 15 72-4 71-4 51-7
Total......... . 53 42 28 79-3 66:6 52-8

Nores.—Fertility was superior from the pen under the glass substitute, buc hatchabilicy was superior
for the control pen.

TasLe 28,—Two-YrAR SUMMARY—GLASS SUBSTITUTES ¥OR PoULTRY HoUsES

53
» o w | 28
— Year | 8F| 3 85838 .| 2| 8e 2o8la 3
- L2 25| 85 [8Eg|gEL
F=| B3 |3H|B8|BIF |5 58 |s0Hs0E
3] > <] E =& (-] -1
ots. ots. | ots. | ots.
Glass. ......oviiiiiiiiii it 1927........ 160-1) 78-1| 464-3| 24-6| 304-1| 63| 45| 22| 71-4 48-9| 34-9
Substitute. ...l 1928........ 129.5| 99-3| 4.8-4| 15.6) 318-8) 85 54| 32| 83.1) 50-3| 49-2
Average....| 144-8/ 88.7 456-8' 20-1) 311-4) 128| 99| 54| 77-3] B4-5| 42-2
éontrol ............. €0saesncssaanbanusst 1927........ 168-1 100-7| 592-9| 20-0] 424-8] 72 49] 20 68-1] 42-0f 27-8
1928........ 147-7, 79-4] 362-6; 22.3; 214-9; 53| - 42| 28] 79-3| 66-8] 52-8

Average....| 187-0] '90-0 477-7| 21-1 swsl 1251 91| 4s| 72-8) 556-8] 884

Nores.—Total cost of feed was similar in both cases. Number of eggs laid per bird and profit over cost of feed per
hird was elightly greater for the control pen. Fertility and hatchability were elightly infavour of the glass suhstitute pen.
Over a two-year period no worth while improvement has heen gained hy the use of a glass suhstitute.

ANIMAL PROTEIN V8. VEGETABLE PROTEIN PLUS A MINERAL
' MIXTURE FOR EGG PRODUCTION

In order to determine whether a high quality vegetable protein supple-
mented by a suitable mineral mixture might not be a satisfactory substitute for
the animal protein feed of the laying mash, this experiment was undertaken.

The ration fed consisted of scratch grain plus the basal mash of equal parts
bran, middlings, corn meal and oat flour and substituting one part of soya bean
meal plus 4 per cent of a mineral mixture for the meat meal of this mash. The
mineral mixture was made up as follows:—

Fine ground bone meal, 60 per cent.
- Ground limestone, 20 per cent.
Common salt (NaCl), 20 per cent.

During the month of November the production was high but decreased
gradually until February and the birds appeared to be in unthrifty condition.
Consequently, in view of the fact that cod liver oil has in the past been demon-
strated to be of great assistance in aiding fowl to make use of minerals and
particularly calcium and phosphorus, present in this mineral mixture, crude cod
liver oil was fed in the wet mash at the rate of one quarter ounce (two teaspoon-
fuls) daily after February 3. During the remaining two months of the six,
production reached a very high average. This average was not only maintained”
but increased during May and June when the birds had to be disposed of.
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TasLe 30.—HatcRING REsULTS

Per cent | Per cent
Treatment Mating period Number | Fertile | Hatched | Percent | fertile total

sot fertile | hatched | hatched
Mineral mixture....|Regular............. 39 29 0 74-4 00 0-0
Males alternated. ... 39 35 ] 90-0 171 15-4

Total........... 78 64 68 82-1 9-4 77
Control............ Regular............. 24 21 13 87-5 62-0 54:2
Ma,les alternated.. 29 21 15 72-4 71-4 51.7
Total........... 53 42 28 79-3 66-6 52:8

Nores,—Hatching results were very inferior on the substituted ration. The eggs were saved for
hatching during March and April or after erude cod liver oil had been fed for a month.

MEAT MEAL V8. FISH MEAL FOR EGG PRODUCTION

In this experiment two different types and qualities of fish meal were con-
trasted, one with the other, and with the control pen, receiving meat meal. The
rations fed to each pen were similar except that a like amount of each fish meal
was substituted for the 15-8 per cent of meat meal of the basal mash. The
three mashes thus contained 15-8 per cent of ordinary fish meal (57 per cent
protein), 15-8 per cent of Fasterfat fish meal (70 per cent protein), and 15-8
per cent meat scrap (60 per cent protein) respectively. )
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TaBLe 32.—HarcHING REsULTS

Per cent | Per cent
Treatment Mating period Number | Fertile | Hatched | Per cent | fertile total

set fertile | hatched | hatched
Fish meal......... Regular............. 30 26 7 86-7 26-9 23-3
Males alternated.... 35 30 15 85-7 50-0 430
Total........... 65 56 22 86-2 395 338
Fasterfat.......... Regular............. 27 26 8 96-3 30-8 30-0
Males alternated. ... T 21 17 4 81.0 23-5 19-0
Total........... 48 . 43 12 90-0 28-0 25:0
Control............ Regular............. .24 21 . ] 87-5 62-0 54-2
Males alternated.... 29 21 15 72-4 71-4 51.7
Total,.......... 53 42 28 79-3 66-6 52-8

NorEg.—Ferﬁlity was superior on Fasterfat, followed by fish meal and meat meal. Hatchability
was superior from the control pen followed by ordinary and Fasterfat fish meals respectively.

THE INFLUENCE OF ULTRA VIOLET LIGHT ON EGG PRODUCTION

In continuation of past work a pen of pullets was exposed to the ultra
violet rays of a quartz mercury arc lamp suspended three feet above their heads
for a period of 20 minutes daily. The pen received the basal ration and was
“treated identically with the control pen. What sunshine was available during
the winter months was allowed into both pens through open windows whenever
possible. Such sunshine as would be received is probably of no significance
since it is doubtful if any appreciable proportion of the Ultra Violet rays of the
sun reach the earth during the winter months in this latitude.
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TasLe 34—HarcHiNG REsULTS

. ! Per cent | Per cent
Treatment Mating period Number | Fertile | Hatched | Per cent | fertile total

set fertile | hatched { hatched
Ultra violet ray.{Regular............... 21 17 9 81-0 53-0 430
Males alternated...... 26 20 15 77-0 75-0 57.7
Total......... 47 37 24 78-7 64-9 511
Control.......... Refular ............... 24 21 13 87-5 62-0 542
Males alternated...... 29 21 | 15 72-4 71-4 517
Total......... 53 42 28 79-3 66-6 528

Nores.—Both fertility and hatchability were high from the two pens. Both fertility and hatchability
were slightly superior for the control pen.

EGG PRESERVATIVES

In continuation of past work an experiment was carried on contrasting
lime-water, Barral compound, and Columbus powders for the preservation of
eggs.

Since the manufacturers of certain of the commercial compounds above
mentioned claim that eggs may be stored for a brief period, then withdrawn
from the fluid and still kept for some time before using without detrimental
effects, one dozen of eggs preserved for six months during 1927 were removed
. from the fluids and kept in egg cartons at slightly lower than room temperature
for six months.

Upon candling, all eggs were in fair shape considering the length of time
of preservation. A few eggs with decidedly heavy yolks and others watery in
appearance were found. In this respect those preserved in lime-water were best
with little to choose between the remaining two lots. Upon breaking these eggs
on to a flat surface very little difference was noticeable in consistency or odour.

The experiment during 1928 showed no appreciable difference between the
different preservatives either in candling or after breaking open. The eggs were
preserved for six-months.

Experiments carried on at the Cap Rouge Station using nine different pre-
servatives and over a period of twelve years have shown lime-water to be
superior to all other -preservative substances for this purpose.

Since these results are quite conclusive and in agreement with results at
this division over the past four years, no further work will be done. -

It is recommended that lime-water be used for the preserving of eggs for
household use. Complete instructions for the preservation of eggs with lime-
water are embodied in Circular 31, available free at the Publications Branch,
Department of Agriculture, Ottawa.

HEATED VS. UNHEATED HOUSES

A special type of heated poultry house was tried out during the past season
at this division. Owing to circumstances beyond our control certain factors
detracted from the reliability of the results.to such an extent that no report on
the relative merits of the two types of houses will be made at this time. Work
is colntinuing with this project and is already showing more definite and reliable
results.
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THE INFLUENCE OF AN ANTI-STERILITY VITAMIN SUPPLEMENT
UPON FERTILITY

Some preliminary work was done upon a supplement supposed to contain
a sufficient amount of what is known as the “ Vitamin E” factor which it is
thought has considerable effect upon fertility.

No very definite results were obtained however, and it is intended to con~
tinue this work if possible. '

A STUDY OF RANGE OF EGG WEIGHTS AND POSSIBLE CAUSES

For the purpose of determining if climatic conditions or feeds have any
effect upon egg size the eggs from the pens under course of experiment for egg
production were weighed daily and calculated to average weight per egg. The
scale used was an ordinary balance graduated in ounces and sixteenths conse-
quently the results had to be tabled in sixteenths, the fraction thirty-two six-
teenths representing the two ounce egg. This information was incorporated with
the graph published herewith. The details of the manner of feeding on the treat-
ment of the different pens will be found under the heading, “ Experiments for
Winter Egg Production ” in this Report. Egg size for each day of the months
February, March and April for each pen are indicated as are also the daily
maximum and minimum temperatures for the same period.

Discussion.—One of the most striking features of the graph is the great
variation in egg size from day to day. Apparently in a pen of this size (fifteen
birds) the average and daily weight of eggs is subject to great variation. Whe-
ther this is due merely to individuality in the respective members of the pen
or outside influences such as temperature, management, etc., very little indi-
cation is given. Since there is apparently no definite similarity in egg size
between the pens from day to day although weather conditions and manage-
ment were similar for each, it would seem that individuality might be the
important factor here.

With regard to any possible correlation between temperature and size of
egg very little may be said when considering this graph.

In one particular instance, however, there is apparently some sign of
correlation. From March 31 to April 9, there was a sudden rise from a mini-
mum of fifteen degrees above zero to a maximum of seventy degrees a very
unseasonable temperature for that time of year. In keeping with this rise
there was apparently a general decrease in size, in at least thirteen out of
fifteen pens as seen by the graph. In most instances the lowest point of egg
size corresponded quite closely with the highest temperature. In some cases
the drop was just prior to this time and in others slightly after. In six cases
the drop in egg size was either the greatest or equal to the greatest of any time
during the three months.

It would appear that there is a distinet possibility that egg size may be
adversely influenced by extreme unseasonable temperatures. Whether this
also extends to high temperatures during the warmer months of the year is
a point of interest which it is intended to follow up. A further point of interest
is the fact that in most cases egg size decreased from February to the end of
April. Pens which started out above the two-ounce egg line were consistently
under it at the end of the period. -

With regard to any effect on egg size-due to feed or treatment, nothing
definite is indicated. :

The pen receiving a supplement of alfalfa meal in the wet mash was con-
sistently poor in egg size. On the other hand sweet clover meal, a similar
supplement gave the largest eggs throughout.
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Both the pens on cod liver oil and cod liver meal were very poor. It must
be remembered that all pens were plcked indiscriminately and would be
expected to be similar in respect to egg size.

Those pens receiving the same ration (basal ration) namely, those on
cel-o-glass, ultra violet rays and the control were all quite low in egg size but
fairly consistent, a fact which gives more weight to those variations which
appear in the other pens.

No other variations are worthy of note and no conclusions are ]ustlﬁed
until more work has been done.

The great variation in egg size between the different pens has indicated
that the number of eggs produced is not a fair basis of comparison between
the different pens, consequently all eggs will be weighed in future in experl-
ments for egg production.

EXPERIMENTAL WORK ON THE BRANCH FARMS

A number of experiments carried on at various branch farms are here sum-
marized. These results have been published individually in the report of the
branch farm concerned. An analysis of the results obtained over a number of
farms would. seem to give information of greater reliability.

COMPARATIVE HATCHABILITY FROM HENS AND PULLETS

During the hatching season of 1928 superior hatchability was obtained
from pullets on only three out of seventeen farms reporting these results. As
this is in line with past year's results it would appear that it is a poor policy
to use pullets for hatching purposes if numbers and quality of chicks are
required. ,

SKIM MILK OR BUTTERMILK VS. MEAT MEAL

On five farms out of seven reportmg results of this experiment, skim-
milk or buttermilk has given superior results in eggs laid, feed cost per dozen
eggs and profit over cost of feed. In two cases the results represented work
over three- and five-year periods respectively. In the two cases where meat
meal was superior the difference in its favour was relatively slight.

FISH MEAL VS. MEAT SCRAP

Considerable variation in results was obtained on the different Farms.
Present indications are that both are suitable feeds. A great variety of fish
meals are available.

" ROOTS VS, CLOVER VS. SPROUTED OATS VS. EPSOM SALTS

Results on the Farms carrying .this experiment to date show clover or
alfalfa and roots to be superior to either epsom salts or sprouted oats. Epsom
salts is here intended not as a substitute for the greenfeeds mentioned but as
an alterative where they are not available and aids in reestablishing the healthy
functions of the system.

HULLESS V8. COMMON OATS

Evidence is accumulating from experimental work on the Farms of the
Prairie Provinces, where the subject is of particular interest, to the effect that
hulless oats are superior to the common variety in rations for egg production.
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THE EFFECT OF SUPPLEMENTARY FEEDS

On seven Farms experiments with breeding stock using crude cod liver oil,
raw liver, bone meal and combinations of these in order to ‘increase fertility,
hatchability and viability of chicks were carried out. In five out of seven
cases improvement was gained particularly with cod liver oil. On the average
little improvement was evident with bone meal. Except in three instances raw
liver also gave slight improvement. In some cases combinations of these feeds
using half quantities to those used when fed singly gave improvement. In two
cases no improvement was given with any supplement.

COSTS OF BROODING, REARING, EGG PRODUCTION, ETC.

Detailed reports of costs of incubation, brooding, rearing, egg production,
etc., appear in the Annual Reports of the various branch farms. These results,
under different. conditions as to costs and availability of materials in different
sections of Canada may be obtained from the Branch farms in'the section desired.

CORN V8. BARLEY

Owing to its cheapness, and to the fact that it is widely grown throughout
Canada, the substitution of barley for corn in poultry rations is of interest and
particularly in the Prairie Provinces.

In five out of six Farms on which this experiment has been carried, in
some cases for a number of years, barley fed in place of corn gave more econ-
omical production. In several cases greater production was made on corn but
at a greater cost. ,

CANADIAN NATIONAL EGG LAYING CONTEST

REGISTRATION AND INSPECTION

During the year 1928 thirteen egg laying contests were conducted by this
Division. The Canadian Contest was conducted at the Central Farm. This
contest is international in scope. The remaining twelve contests are provincial
in nature and were conducted on Experimental Farms or Stations in the various
provinces.

T asLe 35--NaMe o CONTEST AND NUMBER OF BIRDS; AVERAGE PoINTS PER Birp; LeapIiNg PEN, Prc-
?&?ION AND Points or Hiemesr REGISTERED Birp IN EscH. Novemser 1, 1927 To OcroBar 22,

- Leading | Highest registered
Number | Average | Average | pen per e birc%
Contest of eges points number [———————
birds per bird | per bird of

points Eggs Points
Canadian..ooieereerieneriiiiiniieis 800 164-0 160-4 { 2,320-4 254 308-4
Prince Edvyard Island........ e 200 163-7 170-3 2,070-2 248 23%-9
Nova Scot}a ...... PR . 190 162-5 158-4 { 1,015-6 231 277-5
Nova Scotia Southern o 200 165-3 161-1 2,148.7 242 2819
New Brunswick,..... ... 190 177.6 184-9 | 2,453-3 824 3546
Quebec Eastern......................... 200 | . 171-8 171-1 | 2,007-4 249 9859
Quebec Western......................0.. 100 183-2 192.3 | 2,285.0 271 317-0
Ontario....... PR .. 600 164-6 159-1{ 2,078-3 240 267-9
Manitoba............... e 250 177.7 185-8 | 2,377-4 265 335+5
Saskatchewan....................ovnun 290 158-0 1534 | 2,157-4 244 289-0
Alberta. ..ol 320 168-9 189-5 | 2,181-2 287-9
British Columbia............. 460 205-0.] 214-7 | 2,551.0 27 341-7
Vancouver Island................ 340 2018 214-5 | 2,528-4 318 326-6
Total. ...ooovvvviiinenens 4,230 178-4 Y40 U PO R IR T T PP

Nore.~—Ten birds constitute a pen.
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TaBie 36—NuMBER OF BIRDS AND AVERAGE PRODPUCTION oF ALL CONTESTS, 1927-28

All contests
Variety -
Number Average Average
of-birds | production points
S.C. White Leghorn. c. o ..ottt ittt cnanens 2,130 177.7 180-9
Barred Plymouth Rock ) 1,420 177-9 175-7
White Wyandotte. . .. ....ovvriniiniiii it 340 167-2 168-6
8.C. Rhode Island Red 200 1731 1810
White Plymouth Rock...............cooiiiiiiiiniiiinn 40 141.5 139-8
S0 ANCONA. tt ittt et e e e e s 40 123.7 127-0
gt SUBReX. i e e 20 136-4 1288
Black Minorca. ... ....cooooiiiiiiiii it 10 177.0 198-9
R.C. White LeghoTn. ...ttt et ieieineiainnnanans 10 159-7 157-4
S.C.Black Leghorn....... ... .. ... ... i i 10 169-8 156-1
R.C.Brown Leghorn.........ovivuieiin it nennnnnn.. 10 130-4 133-6
Total and average.........ovveiiirnrenrrererenenns 4,230 175-4 1771

The Canadian National Egg Laying Contest has been in operation for nine
years and a review of the work is worth while. Table 37 gives the number of
birds entered each year, together with the average production.

TaBLe 37—Birps ENTERED IN ConrEsT-—BY YEARS

Total Average
Contest year number | production
- of birds per bird

1919-20 1,610 122.5
1920-21 2,480 137-0
1921-22 2,590 146-3
1922-23 3,000 164-3
1923-24 3,710 169-6
1924-25 4,100 172.2
1926-26 4,220 179-5
1926-27 4,210 172-5
1927-28 4,230 175-4

The figures in the foregoing table show the gradual increase in number of
birds each year. The number of birds in contests has remained fairly constant
since the 1925-26- contest. This condition can be attributed wholly to the lack
of contest.accommodation, as during the past three years no additional contest
pens have been built. The number of poujtry breeders desirous of entering birds
‘in laying contests has always been in excess of the pens available. This is
especially true in the province of New Brunswick; Ontario and British Columbia,
and in the Canadian Contest.

The above table also shows the very substantial increase which was made in
average production per bird over the pregeding year.

During the first seven years of contest work there was a gradual increase in
production. A decrease in production took place during the 1926-27 contest and
a slight increase took place in production during the 1927-28 contest.

The slight drop in production in the eighth contest year was not wholly
unexpected. In all classes of breeding work improvement is very marked for
the first few years but as the stock improves and a higher standard is reached
fluctuations appear and as the drop in production is only slight it does not infer
impaired breeding work. It is but fair to state that closer adherence to the
regulations so far as egg weight is concerned was partly responsible for this
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lower average production during the last two years. It will also be remembered
that the spring of 1927 was late, there being a lack of sunshine and continued
cold weather which is not conducive to high production. Much the same kind
of weather was experienced in 1928. Cloudy days were frequent even during
the late spring and summer. Even with the unfavourable weather the average
production in 1928 was 2-9 eggs per bird higher than in 1927. As the 1927-28
contest year was only a 51-week contest as compared with 52 weeks for all
previous contests it is but fair to say that the production during the contest
years just closed compares favourably with that of any previous contest con-
ducted by this Division. .

1928-29 CONTESTS

The 1927-28 contest year closed October 22, allowing one week for returning.
the birds, cleaning the pens and putting in the incoming birds. Another series
of Egg Laying Contests commenced November 1, 1928. No additional accommo-
dation was provided for contest pens during the year so that the number of
birds in contests remains practically the same as in the previous year. At
present there are 4,390 birds in 439 pens and 878 spare birds, making a total
of 5,278 birds in all contests. :

Since egg laying contests in Canada are carried on primarily for registration
purposes the regulations are drawn up in such a way as to encourage breeders
who are paying particular attention to egg size in their breeding flocks. To
accomplish this end birds are now scored on size of egg as well as on production.
‘Points are allotted as follows:— ‘

Points
27 OUNCE BREB. ... vvevvveervenrnens. e e e e e 1-3
26 OUNCE @EEB. .. oo v v v e tverteonteiaeseateanesasosseeonasesasensssusesnnssnseanas 1.2
D5 OUNCE @EEB. .o v v e vvnet ntttats sttt ettt nanssnessnssnncenneeeaeaineeeneoesnnns 1.1
24 ounce eggs. .. .. e D, et e BN 1-0
3 OUNCE BB ..o v ittt e e e i e e e, 0-9
22 ounce eggs. ..... e e e ey 0-8
2] OUMCE BEEB ™ .. vttt ittt entettenearaeetontetononaoneenernenneneonens 0.7
2O OURCE @BEE. ... ittt ettt iias s ittt e e e iy 0-6

Eggs weighing less than 20 ounces to the dozen are disregarded entirely, and
eggs weighing 27 ounces to the dozen or over are scored as being 27-ounce eggs.

s

REGISTRATION

During the year 1,093 birds were registered in Canada. This number was
made up of 225 males and 868 females. Registration is granted to males which
are bred from second or subsequent generation females and from approved or
Registered males. These cockerels must be at least six months of age and be
worthy specimens of the breed they represent. Registration was granted to all
females which laid 200 eggs or over in any of the Canadian National Egg
Laying Contests, providing the eggs laid averaged 24 ounces or over to the
.dozen and the birds were typical of the breed and free from standard disquali-
fications. Birds of the Mediterranean breeds which laid eggs with tinted shells
were disqualified and refused registration. .

There were 1,490 birds which laid the required number of eggs but of this
number 674 failed to measure up to the required standard as to breed character,
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size of egg, stubs or down on feet or legs, foreign colour in lobes or plumage,
ete. The distribution by contests was as follows:-—

TaBLe 38—REGISTRATION

Number | Number Disqualified
of laying | Qualified -
Contest . birds 200 for re-
in eges gistration| Small |- Stubs Other
contest | or over eggs or down | causes
Canadian.............oouvnn... e 800 231 115 110 0 6
Prince Edward Island.................. 200 47 31 16 0 (13
Nova Scotia......... PRI TT 190 53 34 18 0 1
Nova Scotia Southern.................. 200 54 32 21 0 1
New Brunswick........................ 190 92 66 26 0 13
Quebec Eastern......................... 200 62 32 29 0 1
Quebec Western...................... . 190 79 46 25 0 8
Ontario...........oveviivinnnennnenns 600 148 68 79 0 1
Manitoba.......oooviiii i 250 92 1. 53 31 2 6
Saskatchewan.......................... 290 69 28 34 2 5
Alberta. . ....co.oiiiiii i 320 91 41 47 -0 3
British Columbia....................... 460 281 158 97 11 15
VancouverIsland....................... 340 191 112 49 16 14
Total.ow. oo 4,230 1,490 818 582 31 61

In addition to the 816 contest females which qualified for registration there
were 52 females which were spare birds which laid the required number of
standard sized eggs to qualify.

During the year 1928 there were 294 breeders doing mating and hatching
work with registered hens. The distribution of breeders and birds is shown in
table 39.

TasLe 39—DisTRIBUTION OF BREEDERS AND REGisterep HENs

P Breeders | Registered
ens
17 30
27 64
27 109
29 1156
64 243
16 01
20 54
18 78
74 606
204 1,300

REPORTS

At the end of each week a report was sent out from each office ‘where an
egg laying contest was held giving the individual production of each bird for
the week. These reports also gave the total eggs and points to date. Reports
were sent to all contestants and interested parties, not only in Canada, but in
the United States as well. In addition to those already mentioned the mailing
list also included many poultry breeders and egg laying contest managers in
E?gland, Ireland, Scotland, France, Holland, Australia, New Zealand and South
Africa. : ’

A four-weekly report of eggs laid was also compiled and sent to the Cana-
dian poultry press. . ,

At the completion of the 1927-28 contest year a production and identifica-
tion chart was prepared and sent to each breeder giving him important detail
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in connection with the performance of his birds while in the contest. The
information on the chart gave pen and bird number, the wing label numbers
if she was the daughter of a second or third generation registered hen, the flock
name and breeder’s mark, also the tattoo mark if the bird was registered, the
body weight of the bird, the number of eggs laid, points secured and average
weight of eggs laid, and disqualifications if such were present.

With such complete information at hand the breeder should be prepared
to act wisely in the mating up of his registered hens the following season. These
charts are especially useful in determining the worth of a bird not only from
her egg producing ability, but also from the standpoint of the size of egg and
size of bird as well.

BREEDER’S CATALOGUE

During the year 1928 poultry registration work made marked progress in
Canada. Registered male birds are now showing up quite. prominently and the
demand for them is extremely keen. Many breeders with good average farm
flocks are purchasing these registered males to head their breeding pen.. They
realize what the registered sire means in stock breeding and wish to secure the
best male bird available to increase the production of the pullet offspring.

So numerous were the demands for information regarding registered poul-
try that the Canadian National Poultry Association decided to issue a breeders
catalogue. This catalogue, known as the Blue Book, was issued in December,
1928. It contains the constitution of the association, the rules of entry to the
egg laying contests and Canada’s National Poultry Registration Policy. In -
addition it has advertisements from the leading poultry breeders throughout
Canada. The catalogue has been distributed to all parts of the world, the large

-majority of the copies going to breeders in Canada and the United States.

The effect the catalogue has had on the poultry industry is very promising
indeed. Inquiries are coming from far and wide for registered birds and
numerous sales of registered males or of eggs or chicks from reliable breeders
are ever on the increase. : .

The catalogue itself is neatly gotten up, contains 80 pages and we believe
is the forerunner of a greater increased trade for Canadian registered poultry.

INSPECTION

During the year 1928 five registration inspectors have been employed in
the work of inspection of registered stock. Assistance has also been given to
these registration inspectors in British Columbia, Ontario and Quebec. In Brit-
ish Columbia a temporary appointment was made, while in Ontario assistance
was given by the Poultry Exhibitor. In Quebec, J. D. Lang of the Lennoxville
Station assisted in inspection work. ' :

Inspections were made for the purpose of:

1. Identifying (by means of breeders registered tattoo marks) as qualified
registered. stock, the females mated for the season’s hatchings.

. 21 Approving as to standard quality and fitness the males mated to registered
emales.

-3. . Examining trap-nests and hatching records and instructing breeders as to
the best methods of handling same. ‘

4, Checking up and identifying the sealing of bands on all chicks within
a given time after hatching. :

5. Examining and labelling those pullete that are qualified to enter a con-
test and to pass and tattoo qualified cockerels from registered matings. )

6. Inspecting new breeders desirous of entering laying contests and tattoo-
ing all qualified females in the contests at the completion of the contest year.
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7. Giving advice and instructions, when desirable, to the breeders in the
carrying on of their pedigree breeding work.

As the work with registered poultry goes on from year to year it is inter-
esting to know that intelligent effort on the part of the breeders to advance the
quality of their stock is having its reward. The most successful breeders soon
realized that their most hearty co-operation with the inspector in carrying out
the program as outlined was the surest and most rapid way to success. At the
present time the fullest co-operation exists between the breeder and the inspector.
The remark often heard is, “ why does the inspector not make more visits to
the flocks doing work under the Registration plan?”’

To those most closely associated with the work it is clear that even at this
early date (the sixth year of registration) the calibre of the breeder and the
consistent performance of his birds is quite evident in the laying contests.

TasLE 40—NuMBER of REGISTERED HENS MaTED aAND CHIcKs HarcHED, 1928

Hens Chicks Chicks
— ’ mated, wing wing
1928 banded - | labelled
Prince Edward Island 30 161 42
NoOva SCotia. . vvr it i it iriee i ene i 64 595 79
New Brunswick................ 109 1,337 150
Quebec......oovvaviiinnn.. 115 1,284 - 305
Ontario................... 243 3,471 645
Manitoba................. 91 470 39
Saskatchewan.............cocoiiniiinininin AP - 54 364 38
e o 78 500 95
British Columbia .......... e e 606 8.654 565
1,390 16,836 1,958

. During the 1928 hatching season there were 1,390 registered hens mated to
registered or approved males. This was 166 hens less than was mated the
previous year but the number of chicks banded in 1928 was considerably greater
than in 1927. In 1928 the average number of chicks banded was 12-1 per hen
while the previous year it was 10-2, which was considered excellent.

The number of birds wing labelled as suitable for entry into contests is low
there being little or no reason for banding more pullets than can be accommo-
dated in the contests. It is expected that in the near future provision will be
made so that all suitable pullets from qualified registered matings may be listed
for registration under the National Poultry-Registration Policy.



WORK WITH POULTRY DISEASE
(In co-operation with Health of Animals Branch.)

Report prepared by Dr. C. H. Weaver, Pathologist, Health of Animals Branch

A corner of the Pathological Laboratory, Central Experimental Farm.
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Intestinal parasites, which constitute a scourge to the industry, show no
indication of recession in prevalence in the material examined. This preventable
disease, like typhoid in the human, is direct evidence of a lack of adequate
sanitary measures too frequently in evidence in poultry culture. Visible clean-
liness though desirable however is no guarantee of freedom, but control must
come through sanitary measures which go further and be based on other than
the mere appearance of premises and equipment.

Peritonitis, oviduct troubles, cannibalism and avitaminosis so frequently
encountered in pullet flocks under heavy production are emphasized in this table
by virtue of their numbers.

Parasitism, with production diseases and avitaminosis resulting in lowered
resistance followed by infecticus diseases from organisms of a variable virulence,
constitutes a vicious circle, which to the poultryman is a source of mental worry
and financial loss. :

INFECTIOUS BRONCHITIS OF FOWL
(A Brief Note on Symptoms and Control of the Disease)

Numerous communications, frequently by telegraph, are received at this
laboratory advising of sudden outbreaks of disease with disastrous results in
which the owners have failed or been unable to give sufficient symptoms to permit
of diagnosis. Often one eventually learns the nature of the disease to be the
condition under consideration. It, therefore, was considered advisable to give
out certain information that may be of assistance.

The disease is easily diagnosed though it is frequently confused with others
of which it may or may not form a part, such as roup and chicken pox. The
infecting causes of these two are so generally prevalent and as all these condi-
tions are of the same seasonal occurrence a combination among them is the rule.
As a matter of fact, all cases of bronchitis coming under observation here have
been preceded, accompanied or followed by typical roup cases, and frequently
pox also has been present. : o

symMprOMS™ " 1

History of an outbreak usually ineludes evidence of a severe or sudden
environmental change, such as movement of birds for winter housing or for show
or other purposes.- It may be that clear cold weather is suddenly followed by
warm moist conditions and with cottons still down at night the quarters take
on a humid- over-heated state, very much to the birds’ discomfort.

Premonitory symptoms or evidence of the approaching illness is not in evi-
dence, but the birds are suddenly stricken with a difficult and diagnostic form of
breathing, usually first seen when entering the house in the morning. The diffi-
culty becomes intensified and the subject sits with neck arched and beak drawn
in towards the breast. This is during exhalation or emptying of the lungs of air.
Then during inspiration or replenishing the air in the lung the head is raised,
beak opened and neck extended, followed by a brief pause when retracted.
Laboured breathing continues only to be interrupted at varying intervals by fits
of coughing in which blood is a prominent part of the expectoration. The blood
may.be readily detected, is a diagnostic symptom and should always be looked
for about the roosting quarters. Among pullet flocks where the disease does its
greatest damage usually the heaviest and best fleshed subjects are the first to go.

COURSE OF THE DISEASE

The course of the disease and termination will depend a great deal upon the,
treatment given the flock. Cases have been observed where under suitable care
a cessation with total disappearance of dyspnoea or difficult breathing and cough-
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Fowl showing typical symptoms of acute infectious bronchitis. Prostration, darkened
comb and wattles, neck extended in a gasp for breath, particles of blood clot adherent
to roof of mouth.

Lung of the above fowl. Arrows point to darkened areas of lung filled with
extravisated blood.
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ing of blood has occurred overnight. This is possible only in the early stages of
the outbreak. Again an outbreak in a house of approximately one hundred
pullets suffered a loss of eight birds per hour, but this ceased immediately with
only one death subsequent to relief measures being instituted. :

In any event a reduction in production follows which seemingly is unavoid-
able. :

THE DISEASE PROCESS

In typical, uncomplicated cases changes in the body tissues are noticeably
scant considering the alarming symptoms exhibited, the acute sudden course of
the disease and the high mortality. In these, changes are confined to the lung
where darkened areas are encountered, and are due to extravisated blood that
has escaped from the blood vessels into the lung tissue. This is the source of
the blood coughed up by the birds and some of it will be found in the trachea
or windpipe if opened after death. ’

TREATMENT

Every care possible should be taken to prevent conditions occurring which
are known as likely to be followed by this disease. Pullets should not be taken
from open range to be suddenly closely confined to permanent houses. When
moved they require the minimum handling, should be given some use of yards,
and supplied liberally with succulent green feed. The change to concentrated
laying rations should be gradual, bowel movement should be regulated by occa-
sional doses of physic if necessary and particular care should be taken that the
window cottons are not closed too closely during nights. Many outbreaks of
_respiratory disease are directly traceable to lack of care in this last requirement.

Birds intended for shipping should not be taken from open range and placed
in shipping crates of inadequate size or lacking in ventilation, otherwise trouble
may be anticipated.

As death from this disease is due to asphyxiation by the outpouring of blood
into the lung tissue, the ailing birds as a flock or individuals should not be
_ handled or treated but should be kept as quiet as possible, otherwise the lung
hemorrhage will be aggravated. The oxygen starvation from which they suffer
should be offset by additional fresh air supply. This is best accomplished by
getting the birds outdoors even though straw must be spread on the snow in front
of the houses in order to do so. If this is absolutely impossible all windows on
the south side of the house must be entirely opened, and as much as possible
should be kept open day and night. There is no danger of the birds taking
colds therefrom during the acute stage of the disease. Fear of lowering produc-
tion by this procedure should be ignored as it will occur in any event and the
first consideration is to stop the mortality. ‘

This laboratory for several years cared for the health of the birds at the
Ottawa pbultry shows from which valuable information was obtained. From
this it was learned that the avenue of infection in this malady apparently is the
upper respiratory tract, and by medicinal prophylaxis the disease never developed
during those years though shipments were received with birds dead in the ship-
ping coops due to this cause. One of the shows was annually held in the winter
time and during this period the disease was prevalent in the country.

It seems probable that the cause of this disease, whatever it may be, is
normally present on- the mucosa of the upper air passage, consequently when
birds are to be shipped to shows, contests or for sale purposes, the slight effort
of instilling a few drops of a 10 per cent solution of argyrol or neo-silvol into
the eyes, nostrils and throat may be-time and effort well expended, in view of
the excellent preventive effect of such treatment in the shows already mentioned.
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THE AGGLUTINATION TEST AS A MEANS IN CONTROLLING CHICK
MORTALITY WHEN DUE TO BACILLUS PULLORUM INFECTION
(BACILLARY WHITE DIARRH(EA)

Sufficient progress has been made in applying the agglutination test to flocks
on the Experimental Farms system as a diagnostic means for the detection of
certain type infection in the breeding stock to warrant the drawing of conclus-
ions relative to the usefulness of the test. Consequently thereto, and in reply
to many inquiries received asking for information on the technique employed
at this laboratory and the practical usefulness of the test a brief report is being
made at this time.

Needless to say, aside from the test with the removal and slaughter of the
reacting birds, other appropriate measures supplemental to the test have been
taken into consideration in the control work on these flocks. '

As a means of increasing the viability of the young stock this control work
has been so satisfactory, particularly where a high death rate was suffered
through heavy infection, that it has been extended until practically all flocks
of the system are now under test.

Extensive_infection adds very much to the financial cost of bringing the
disease under control, hence, with the prevalence of the infection, it is economi-
cally sound to test, if facilities are available, and remove the source before it
becomes deeply established. Even though no infection exists, which is not the
ru%e, no harm would be done and necessary steps could be taken to guard against
infection.

TECHNIQUE EMPLOYED

In the first years of testing the procedure advised by Beaudettel was fol-
lowed. In this a one tube method was recommended, and was an important
advancement in bringing the test within reasonable limits of effort.

Refinements were added to the test as time went by until a standardized
technique was suggested by a committee under the chairmanship of Van Es2? at
the 1926 meeting of the United States Live Stock Sanitary Association. These
recommendations, with some variations form the basis of the test as applied at
this laboratory at the present time.

One of the chief changes made to our test in keeping with these recom-
mendations was in the serum dilution, from 14, previously used to %q,. This
was made possible by certain means of preventing false agglutinations, conse-
quently the sensitiveness of the test was favourably influenced as will be shown
by examples.

A chief deviation from the standardized test is in determining the antigenic
value of the antigen or test luid. This laboratory titrates the concentrated anti-
gen against known positive and negative sera and at the one time determines
the potency and the dilution factor of the fluid.

"In this, lots of five tubes are arrariged for each positive serum and the same
for the negative control being used. An appropriate amount of serum is placed
in each tube to give the desired dilution, when varying amounts of concentrated
?t?ICk antigen and saline are added in an adverse ratio one to the other, as

ollows:— : '

Antigen parts 4 3 2 1
Saline - -0 12 3 -

1 I, R. Beaudette Jr. A.V.M.A. Vol. 64, pp. 225,
2 Vun Ex et al Proc. U.B.L.8.8.A,, 1926,




71

This standardizing test is incubated in the same manner as the regular
agglutination test, after which a reading is made. The tubes giving the clearest
and best reaction with the greatest ease in reading are taken as the dilution
factor for the batch of antigen under test. It is believed that this arrangement
affords a fair indication of the degree of balance between the antibodies present
in the positive sera and certain properties associated with the bacteria in the

antigen, whereby agglutination takes place.

The flocks, with but one exception, have been tested but once yearly and
that usually in the fall of the year before the pullets were in regular produe-
tion. All degrees of infection have been met with from no reactors at the one
end to the opposite where it was deemed inadvisable to attempt to save any of

the flock.

Examples follow of two badly infected flock and results obtained thereon.

Tasiz P. 2—Frock, C.E.F,

Year Chick Average Reactors
mortality
% % %
20-6 No test
33-4 24-7 “
20-8 217
10-8 3-4
9-4 9-7 4.6
9-1 1-2

The first test of this flock was in the fall of 1925 and would have its effect
upon the following year’s rearing. In four tests, starting with 21-7 per cent,
reactors have dropped to 1-2 per cent, and this is reflected in a corresponding
drop in chick mortality. Furthermore previous to testing the B. pullorum could
be isolated from the majority of chicks dying during brooder age, whereas
during the past two years the reverse has been the rule. The past year the only

. evidence encountered- was at the very last of the season when one isolation
was made. At no time since testing started have hatches suffered the acute
heavy losses formerly seen, the outbreak terminating with diarrhoea, pasting,

emaciated, pot-bellied and stunted specimens.

FLOCK F.E.F.

This second flock s given as an example of difficulties that may be encoun-
tered. The infection in this case is the B. sanguinarium or fowl typhoid of a

strain transmissible through the egg, as in B. pullorum infection.

Chick losses were excessively high and continued to go up though every
effort was given to assure perfect care and attention to the young stock. With
the hope -of controlling this excessive mortality, and make rearing operations
reasonably successful, testing was started. This was the first testing from this
laboratory and was of a purely experimental nature. As the flock is several
- hundred miles from the laboratory considerable difficulties have intervened
which could only be corrected by experience and have been a hindrance rather

than a help to the control work.

There has been a persistance of flock infection since the first testing with
recurrence of inéreased reactors which can be_explained in part only. Also the
chick losses continue higher than they should, part of which seems likely to be
due to the cause of infection. The losses before and after testing are not abso-
lutely comparable due to recording on a given date i.e. July 1 for the four
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years 1919 to 1922 and at three weeks of age for the remaining years. It
seems unlikely however, that this should materially alter the figures. One
significant point remains that previous to testing the viability was lower,
tending to decrease with successive years, whereas the general viability has
been greater with increasing improvement with subsequent years of testing,
resulting in a decided improvement in the stock on hand.

The following tabulation covers this flock:—

Taste P. 3—FLock F.E.F.

Number | Number chicks Per cent chicks | Per cent
Year hcla:ﬂ:sd alive alive reactors
atche :
1,086 | 474 July1......... 436 July 1......... No test
AR e L A
N uly l......... <2 Ju cerarmeas

1,089 | 652 July1......... 597 Julgl..w P

1,194 | 301 wmg‘-‘banded“ 25-2 wing‘-‘banded.. 34-4

A AR A I

1,686 [1,028  « |09 20-41

1,638 [1,208 ¢ Craes « “7.37

2,072 1,726 “ ..[83-30 “ 1-05

In each of these examples an increase in the numbers of reactors is recorded
on a single occasion and was due to improved technique picking out mildly
positive reactors which formerly were being omitted.

A total of 9,027 blood specimens were submitted to the test during the
year.

MORTALITY STUDY

A COMPARISON BETWEEN SINGLE COMB WHITE LEGHORNS AND BARRED PLYMOUTH
ROCKS, AND BETWEEN EGG PRODUCTION AND LOSSES, IN WHICH IS INDI-
CATED A HIGHER INCIDENCE FOR THE LEGHORNS ALSO A DIRECT CORRELATION
BETWEEN PRODUCTION AND MORTALITY.

A particularly favourable opportunity of studying the relative mortality
between the two popular breeds, Single Comb White Leghorn and Barred
Plymouth Rock is afforded this laboratory, receiving as it does all the fowl
cadavers from the two Laying Contests conducted at Ottawa.

The excellence of the material for such a study is due to the fact that,
the birds having originated from many flocks, one of the difficulties usually
encountered in such studies, that of breed strain, is eliminated They are not
of one but of many strains. The rearing conditions of the birds, while prob-
ably generally similar and in keeping with popular customs, nevertheless, would
be more varied than would prevail where rearing had been by one individual
or institution, thus more nearly simulating general conditions throughout the
industry, and tending to eliminate producers’ individuality effects. Another
controlled variable factor which might adversely affect one breed to a greater
degree than the other may be termed environmental disease. Reference is
here made to local nutritional defects in the young due to an inadequate supply
of certain essential nutritional factors die to peculiarities of a given district.
Finally must be considered a communicable disease factor in the young and
its effects on adult life. This is infinitely greater as a variable, subject to breed
influence and conversely influenced by breed, to a greater extent in subjects
from a common source than in those of a divided origin.
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Fortunately two contests are operated under one management giving
similar conditions to each, but each contest is handled by separate individuals.
This makes possible the separation of some local conditions which would other-
wise miss detection as such. ' ‘

The material was from pens picked from flocks of select breeding repre-
sentative of the best to be obtained in what is popularly referred to as produc-
tion bred stock. With generations of breeding and selection for high production
the stock might be looked upon as suitable to withstand the stress and strain
incident to heavy, intensive productivity over a prolonged period, as must pre-
vail in contest work. 4

Food materials supplied, methods of feeding and the general care given the
stock from which these cadavers arose were considered in keeping with present
day methods. .

Mortality listing in each instance was based on the pathological condition
existing, and did not consider the actual or exciting cause for same, which should
be taken into consideration in reading this report. Thus it will be noticed that
paratyphoid infection is unrecorded and intestinal parasitism appears relatively
unimportant while in reality probably both have been- important indirect factors
in bringing about the cause of death, as listed at autopsy.

The fowl population consisted of 1,020 Leghorns and 396 Rocks. These
gave 233 deaths for the former and 78 for the latter or 22:8 and 196 per cent
respectively.

Table P. 5 gives a listing of the mortality according to disease, and by breed
on a monthly calculation, with totals and percentages. This table is supple-
mented by tables P. 6 and P. 7, which separate the autopsies according to contest
for the purpose of comparison one to the other and of locating local conditions.
The course and grouping as shown by these two tables (P.-6 and P. 7) is very
similar as may be graphically seen in fig. VI “ Per cent mortality by month—
breeds combined—contests separately calculated.” The rise and fall of the two
lines as shown are fairly uniform, although the broken line maintains an almost
constant lower level of the two though not greater than might be expected as a
variable. The seasonal disease incidence and the relative disease incidence of

. the two groups may be considered as one in a-general way, exceptions to be noted
later. The close relationship existing between the two groups shows that given
or common factors were in effect, but the opposite might be concluded had
there been a decided dissimilarity.

Figures are submitted which show a higher death rate for the Leghorns than
for the Rocks, being the considerable difference of 3-2 per cent. These figures
are for but one year gnd may be greatly altered over a longer period and with
greater numbers of birds. The course of mortality (monthly calculation) is
graphically indicated in fig. V.

" Examination of the figures in table P. 5 shows this increase in the Leghorns
chiefly under items 3, 10, 11 and 12. Checking tables P. 6 and P. 7 against these
figures in table P. 5 shows a similarity in all except item 3. In this one the deaths
were, with but one exception, confined entirely to table P. 6 and should be con-
sidered as a local condition, with perhaps a suggestion of increased suscept-
ability on the part of that breed.

' Barred Rocks show a reversal of considerable magnitude in one item, No:
13. In this a comparison between tables shows losses in this instance to be
almost completely within table P. 7, consequently of local character, but not
completely exhonerating the breed. ' :

For further consideration, grouping has keen made of items 9-15 inclusive

representing a series of disease conditions more or less intimately associated _

with production, digestion and nutrition. It is true that reasons for such a

classification are indefinite but reasons do exist in the main if not the whole.
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Leghorns in this group have a mortality of 68-2 per cent of the total deaths,
the Rocks have 62-8 per cent. The difference shown here more than covers the
- mortality variation between the two breeds, and accounts for the better showing
of the Rocks, in so far as this tabulation is concerned. :

Turning then to the monthly per cent totals in table P. 5 the figures show a
steady and constant rise from November to April, and, though less steady than
the rise, a decline following to the end of the year. The reason for a spring-
time peak in mortality is not explained by these figures, but it did suggest a
comparative study between production and mortality. This shows an apparent
direct correlation between the two. This parallelism is marked in the Leghorns
during the rise of production, but less uniformity exists during the decline. Some-
what more deviation exists for the Rocks.

A comparison appears in graphic form as figs. VII and VIII. The produc-
tion is of the usual per cent calculation and the mortality is the per cent figures
for the respective breeds as shown in table P. 4. A difference of ratio is expressed
in the lines representing the production and the mortality curves, in order to
impose one curve upon the other. The purpose of the graphs is to show the rela-
tionship between course and fluctuations rather than to denote percentages, which
are as follows:—

Taure P.4—PRopUCTION AND MORTALITY PERCENTAGES

Single Comb White Barred Plymouth
eghorns Rocks
Month -
Production| Mortality | Production | Mortality
%o % % %

November. ... .....vuiieiieiiiiiiiiiirine e 25-0 3-0 20-7 3-8
December 29-2 5.1 33-1 3-8
24.7 4-3 350 9.0

34-9 6-0 50-2 9-0

63-3 7:3 627 12-8

71-6 17-6 80-0 14-1

72-0 15-4 780 7:6

65-2 7.3 61-9 16-6

58-2 14-1 57.7 6-4

49-2 6-4 52-8 7-6

September 34.8 6.0 41-9 2-6
OCtOber. ..t e e 2]1-1 7-3 31-4 6-4

The mortality figures are the monthly per¢entage of the sum total for the
year, and as they are computed once only for the monthly period together with
the smallness of the number the curve shoWs excessive fluctuations. In order to
offset this and to show more nearly the actual .course a mean was struck in
plotting the curves.
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MORTALITY STUBY .

DARK LINES — SCW LecHORNS.
LIGHT » — B.R ROCKS.
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WATERFOWL

Owing to the fact that a full time attendant was not available at the Duck
Plant during the past season, no controlled experimental work was carried on
with waterfowl. Breeding work, however, was carried on as usual with both
ducks and geese. ‘

The stock was further augmented by the addition of fifteen Greater and
two Lesser Snow geese. The birds were sent here through the Parks Branch
from the Game Reserve north of Quebec. At this Game Reserve they have
been attempting to breed the birds in captivity for the last four or five years,
but have failed in their endeavours. As nothing is known of the breeding habits
of the Snow geese, it was thought that possibly they might breed at our water-
fowl sanctuary on the Experimental Farm, and we are making an effort in the
spring of 1929 to see what can be done along this line. The birds have wintered
well and are extremely tame, and we are in hopes that some good may result.
At the present time the Snow geese winter in the south, around North Carolina
and go north each spring. The breeding ground is not known but is believed
to be in the far north, probably the north coast of Greenland. We are informed
by the Parks Branch that there is one possible exception to the birds having
been bred in captivity and that is by R. M. Barns, Illinois, but we have no
confirmation of this report. To the best of our knowledge, no one in Canada
has ever bred Snow geese in captivity, and as their breeding ground is so far
north, little is known of the habits of the birds. It is reported that Peary on
his northern expedition saw a half grown Snow goose on the south coast of
Greenland, but to our knowledge, no one else has ever seen anything but geese
which were old enough to migrate.

The flocks consist of between eight to ten thousand and these are of the
"Greater Snow variety. The Lesser Snow geese have a wider range so far as
. breeding ground is concerned and are more numerous, and it is believed that
they cross the flight line of the Greater Snow geese, which may account for the
two Lesser Snows being trapped with the flock of Greater Snows, north of Quebec.

We hope to have some information to report in the next annual report as to
our success in the breeding of these distinctly wild geese.

FARM, EGG AND POULTRY ACCOUNTS

There is an ever-increasing demand for the Farm, Egg and Poultry Account
forms supplied by the Poultry Division, especially noticeable from amateurs
starting into the poultry work and from boys’ and girls’ poultry clubs. It is
also interesting to note that some of the first persons to submit these forms
several years ago are still mailing the monthly reports regularly. This indicates
that these poultrymen endeavour to keep closely in touch with their farm enter-
prise and consequently to carry on on a business basis.

The monthly circular letters formerly sent out have been discontinued but
correspondence with the readers of reports is kept up and many questions
answered. ' :

That the correspondence and the simple monthly forms supplied by the
Poultry Division are often instrumental in stopping serious leakages and in
greatly increasing the efficiency of poultry farm management is shown by the
increased profits of the correspondents from year to year. The Farm, Egg and
Poultry Account seryice serves as a systematic record of expenses, production
and income showing up ways in which saving may be made. It is also advis-
able for the beginner, more especially the intending commercial poultry farmer,
to take an inventory at the beginning of the poultry year, preferably November
first. A balance sheet should also be made out at the close of the year.
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This monthly report form service is available to poultrymen and farmers
in all parts of Canada. The French monthly report form service also increases
with a considerable amount of correpondence resulting.

General French correspondence on poultry matters is increasing and is a
geallt;hy indication of the growing status of poultry work in the province of

uebec.

DEMONSTRATIONS AND EXHIBITS

Attractive exhibits consisting of explanatory panels, models of poultry appli-
ances, feeds, live birds, transparencies and appropriate legends, prepared by the
Division of Extension and Publicity, were erected at various shows, the Central
Canada Exhibition, Ottawa, Canadian National Exhibition, Toronto, Royal
Winter Fair, Toronto, Amherst, N.S., Winter Fair, and fairs at Quebec, Montreal,
Sherbrooke and-many other places throughout Canada. These exhibits are prov-
ing as interesting and instructive as ever, judging by the number of visitors
attending the shows and numerous requests for literature. Demonstrations of
cﬁponizing, killing and plucking were also put on at various winter poultry
shows.

A very attractive exhibit entirely devoted to turkeys was sent to all leading
fairs and exhibitions on the prairies since turkey raising is becoming an industry
of importance in that part of Canada. It was well received and was an excellent
medium for supplying information to many prairie farmers.

CO-OPERATION WITH OTHER AGENCIES
HEALTH OF ANIMALS BRANCH

The poultry disease work that is being conducted in co- operation with the
Health of Animals Branch is producing good results. Dr. C. H. Weaver, who
is in charge of the work in this Division, is producing valuable material of great
assistance to the poultrymen of Canada. It is hoped that in the near future
additional pathologists will be available. This will no doubt make it possible
to conduct needed investigations that up to the present have not been possible
owing to the lack of pathologists and laboratory room.

CHEMICAL DIVISION

Considerable co-operative work has been conducted with the Chemistry
Division in the analysis of feeds, tests of digestibility of feeds, etc. The Chem-
istry Division is always willing to co- operate in experiments that are of mterest
to the poultry work.
: ILLUSTRATION STATIQNS

As has been the case for several years, the poultry work at the Illustration
-Stations is assisted by this Division. Hatching eggs and breeding stock are
supplied wnder certain conditions. The Poultry Inspectors from time to time
visit the operators of the Illustration Stations in company with the Superv1sors
and meetings are arranged at many of the Stations.

- PROVINCIAL DEPARTMENTS

The fullest co- operatlon with the poultry department of the provmclal
governments and the colleges is maintained. Assistance is secured from these, and
this Division is always willing to assist them. The friendly attitude of all _pro-
vincial authorities-toward this Division is much appreciated and fully recipro-
cated. ' :

Orrawa: Printed by F. A. AcLanp, Printer to the King’s Most Excellent Majesty, 1930,



