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'DIVISION OF CHEMISTRY

REPORT OF THE DOMINION CHEMIST
FRANK T. SHUTT, M.A., DSc., F.IC.

As in the past the WOlk of the division has been carried forward with two
main functions in view; the investigation of problems affecting Canadian agri-
culture and the assistahce of fzumels, through correspondence and by analy-
tical work, in matters related to soils, manures, feeding stuffs, well waters, ete.

In addition to these two main branches of work, the Division officially
examines ‘and reports on meat and canned foods and other packing house pro-
ducts from the Health of Animals’ Branch; canned, preserved and fresh fruits
from the Fiuit Branch; condensed and evapomted milks, milk and cream
powders, ete., from the Dairy and Cold Storage Branch. .

Further, the division has rendered chemical assistance to the following

" branches of 'the Government service: Customs and Excise Branch, Department

of National Revenue, National Parks Branch, Department of the Interior,
Entomological Branch, Live Stock Branch, Seed Branch, Department of Agu—
culture, Department of National Defence, Public Pun’mno and Stationery
Department, Marine and Fisheries Department.

TABLE No 1.—SanmPLES RECEIVED FOR %f{AI\IINATION AND REroRT FOR T'wrLvE MonTHs ENDING
ARcH 31, 1930

]
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2O 2 4 3 = 5 (oM | ovd 1FH 5
) dlad |2 | S || |2 & o
[ 2 O 1091 3 10 2 182 | 287 26 20 42 681
Manures and fertilizers............... 1 2 1 33 26 22 9 4 107
TForage plants, fodders and feeding|
stufls, cerenls. . ioiiiuiiiiiiiiia 36 271 105. 44} 713 141 | 450 83 311,846
Samples from IIea,lth of Animals
Brancho ... ciiiiiiieriiiiiiieis|iiiianes Cees 917
Samples from I‘lmt Branche.....ooovt|oveinnn]ons 704
Samples from Dairy and Cold St01 a,rre
Branch.. 247
T3 3 ) 142
Miscellaneous, including insecticides .
and fungicides........ e, 87 | 33 23 10 [ 496 78 17 52 11 807
5,451

The number of classified samples received for examination during the year
is 5451, approximately 1,200 more than during the preceding year. A com-
parison of the tables for the two past years shows that there has been an
increase in every hranch of the division’s activities, with the exception of well
waters—the most marked incerease being in the phase of work dealing with cereals,
feeding stuffs and forages.
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SOILS

During the past year 681 samples of soil have heen reecived for analysis.
A eonsiderable number of these samples have been submitted by farmers with
a request for adviee in respeet to fertilizing, manuring, liming, ete. The divi-
slon has endeavoured to examine and report on sueh samples with as little
delay as possible.

A number of speeial =o0il investigations have been undertaken and some of
these are still in progress. Of those eompleted a brief report is here given,
These eomprise a series of soils from the Barnwell-Tabor area of Southern
Alberta, a series from the IExperimental Station, Lethbridge, Alta., and a series
submitted by the Cereal Division of the Central Farm, Ottawa, Ont. -

SOILS FROM THE BARNWELL-TABOR DISTRICT, ALBERTA

- During the summer of 1928 the Superintendent of the Experimental Station,
Lethbridge, Alta., asked the help of the division in solving what was thought
at that time to be a soil problem, viz., that wheat, oats and barley erops sown
on land that had been in sugar heets for two or three years, made but little
growth, the plants being spindley and in some eases wilting, while tlie same
erops sown on land that had been in grain the year previous were exeeptionally
good. It was thought by some of the farmers of the distriet “ that the poor
eondition of the grain erop was due to a lack of fertility in the soil.”” To obtain
data on this point the following soil samples were submitted by the Superin-
tendent at Lethbridge for analysis.

Lab’y No. 94022-25 —Surfaee soil 0-6” and subsoil 67-127 from the farm
of B. MeM. Barnwell, Alta., colleeted July 2, 1928. Crop, barley. Previous
cropping: 1927, sugar beets; 1926, sugar heets; 1925, wheat; 1924, alfalfa;
1923, alfalfa. DBarley erop was poor, height of grain being about 11 ineches.
Land never manured.

Laby No. 9402/-25 -—Surfaee soil 0-6” and subsoil 6”-12” from the farm
of B. MeM. Barnwell, Alta. Colleeted July 2, 1928, Crop, barley. Previous
eropping: 1927, barley; 1926, alfalfa; 1925, alfalfa; 1924, alfalfa; 1923, alfalfa.
The barley erop was exeeptionally good, height of grain being 24 inehes; land
never manured. These samples were eolleeted at a distanee of 20 feet from the
lwo previous samples.

Lab’y No. 94026-27 —Surfaee soil 0-6” and subsoil 6”-12” from the farm
of L. J., Barnwell, Alta. Colleeted, July 2, 1928. Crop, wheat. Previous
eropping: 1927, sugar beets; 1926, sugar heets; 1925, sugar heets; 1924, oats;
1923, barley. The wheat crop was very poor—height 187, land never manured.

Lab’y Nos. 94028-29.—Surface soil, 0-6” and subsoil 6”-12” {rom the farm
of L. J. Barnwell, Alta. Collected July 2, 1928. Crop, wheat. Previous crop-
ping: 1927, sugar beets; 1926, sugar beets; 1925, sugar beets; 1924, oats; 1923,
barley. The wheat erop was very good—height 32”. TLand manured at the
rate of 20 tons per acre in the spring of 1927. These samples were eolleeted
at a distanee of 25 feet from Nos. 94026-27. .

| Ol]) both of the above farms the soil is a sandy loam underlaid by a sandy
suhsoil.

The data from the analysis of the above deseribed soils are presented in
table No. 2.
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The data of table No. 2 do not support the view that lack of plant food
is the cause of the poor growth of barley and wheat following the culture of
sugar beets. It is more probable that the poor crops recorded were due to
seasonal or other conditions. This deduction is substantiated by the faet that
the crops recovered to large a degree before the end of the 1928 season.

In a letter dated March 19, 1930, the Superintendent of the Lethbridge
Station writes: “ The barley on the B.MeM. farm was decidedly inferior on
the sugar beet land at the time the samples were secured in July, 1928, but as
the season progressed-it improved and we estimated that it was about three-
quarters as good as the adjacent barley crop at time of harvest.

“We have not been able to decide just what caused the difference in these
fields. . . . No one in the district appears to have had any similar
experience in 1929.”

THE INFLUENCE OF IRRIGATION ON TILTH AND PLANT I'OOD CONTENT OF SOILS,
EXPERIMENTAL STATION, LETHBRIDGE, ALTA.

It has been observed that irrigation practised over a number of years may
appreciably affect the tilth of certain types of soil, rendering it more or less
difficult to obtain a friable, mellow seed bed. Thus, the Superintendent of the
Experimental Station, Lethbridge, Alta., in bringing this matter to the attention
of the Division writes as follows: “ After a few years of irrigation the soil
‘ runs together ’, acting when ploughed in the spring more or less as a refractory
elay loam, i.e., it does not readily break down into a good tilth; it lacks friability.
a desirable looseness of texture and does not erumble into a good mulch. Similar
goil, on-a dry land area that has never been irrigated can be ploughed in the
spring and worked down into a very desirable sced bed, such as one would expect,
from our sandy loam soil. In short, the ‘hardening’ effect of irrigation to
which we vefer, would scemn to change the soil from an easily worked sandy
loam to a refractory clay soil.”’

“This problem is of more importance to the sugar beet grower than to the
ordinary farmer, for, with the exception of the small seeds, such as clover, there
is no great diffieulty met with. Grain does not require a fine seed bed but can
be drilled in two or three inches; it will usually germinate satisfactorily before
the surface dries out. The effect of irrigation is to make a proper seed bed
preparation diflicult; apparently it is not a question of soil fertility, except
perhaps as fertility may be affected by an adverse physical condition of the
soil. Further, the hardening of the soil from irrigation makes the digging of
root crops more difficult.”

To learn more exactly what changes might he brought about by subjection
to continued irrigation in structure and composition of the sandy loams as
occurring at Lethbridge, it was decided as a first step, to examine chemically
samples from an area judged originally to he fairly uniform as to type and
structure, a part of which had received very little irrigation water, and an
adjoining part which had been irrigated heavily. :

The collection at the points chosen consisted of a soil slab 6 inches thiek
and 1 foot wide taken to a depth of 3 feet. These slabs unbroken, were closely
hoxed in situ and shipped to the laboratories at Ottawa, where tliey arrived in
good condition. Six samples (A, B, C, D, E, F) were made from each slab, repre-
sentative of each succeeding six inches from the surface to the depth of three feet.

The particulars of the areas from which the soil slabs were taken, as fur-
nished by the superintendent are as follows:—

No. 1 (Lab’y. No. 90808) —Iirigated land in grass. Seeded to Kentucky
blue grass in 1922 (five years previous to collection of sample); from 1916 to
1922 this area was under a crop rotation of peas, potatoes and oats. Irrigated
slightly in 1922 and 1923; no hirigation water applied since 1923. The Super-
intendent states this soil to be in “ fairly good condition structurally .

.
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No. 2 ( Lab’y. No. 90809).—Collected within eighteen feet of No. 1. Irri-
gated land in mixed grasses {Kentucky blue, Western Rye, Meadow Fescue and
alfalfa). Previous cloppmg was similar to that of Area No. 1. TIrigated heavily
and continuously since the spring of 1922, the land having received three inches

" of water every two weeks during the growing season. The Superintendent states

that ¢ the structural conditions of No. 2 seem to have been changed ma.teually
by the water application and the soil is in a poor condition physmally

The -data from the chemical analysis of the soil from each of the two
locations, at depths of A 07-6", B 6”-12", C 12”-18", D 18"-24", & 24"-30" .and
T 30”-36", are presented in table No. 3.

DISCUSSION OF CHEMICAL DATA

In studying the data of table No. 8 it will be noticed that the chief point
of difference between the two arveas is in the carbonate of lime content of the
soil. The percentages of this constituent present in the soil may perhaps be
studied to better advantage from the arvangement of the data as presented in
the following table:— Area No.1 Area No.2

(Slightly (Heavily
irrigated) irrigated)
1.7 09

Per cult'wes of calbonate of hme to a depth of 6” 9 1.
to a depth of 127 ... 5.36 1.05
.« “ “ {0 a depth of 187 ... 9.80 1.47
«“ “ “  to a depth of 24~ 12.74 3.04
“ “ “ {0 a depth of 307 13.39 5.11
“ “ “  to a depth of 367 ...... 13.39 7.08

These data show that the slightly irrigated land contains almost twice as
much carbonate of lime as the heavily irrigated land to a depth of three feet,

- while to a depth of two feet it contains 4 times as much. The surface foot
‘shpws an even greater difference, the carbonate of lime content being 5 times

as| great on the slightly nngated avea. Evidently, there has been a steady
removal of carbonate of lime under heavy 11'11gat10n to a depth of over two
feet. Between two and- one-half and three feet this constituent of the soil is
considerably higher on the heavily irrigated land, indicating that there has
probably been some deposition of the hme removed from the surface layers. It
would appear that the poor tilth occurring in the surface soil of the heavily
irrigated land may be due, at least, partially to this removal of carbonate of lime.

In order, if possible, to obtain further light on this difficult problem, two
similar soil slabs were collected, one from a dry land virgin avea and the other
from a garden which had been heavily manured and irrigated for the past 18
years. The data are appended (table No. 4) but it is felt that they are not
useful for the discussion of this problem for it is evident that they do not
present soils which were originally similar to Nos. 1 and 2.

Tasre No. 3.—So1Ls Froa IRRIGATED AREAS, EXPERIMENTAL StaTioN, LETHBRIDGE, ALTA.

(Chemical Composition—Water-iree Basis)
Collected September, 1927

. No. 2. TIrrigated heavily (3 inches
No. 1. Irrigated slightly in 1922-3. every 2 weeks).
. In grass since 1922, Lab’y. No. 90808. Tn grass since 1922, Lab'y. No. 90809.
Constituents
A B C D E ¥ A B C D E |.F
0-6 6-12 | 12-18 | 18-24 | 24-30 | 30-36 0-6 6-12 | 12-18 | 18-24 | 24-30 | 30-36
inches [ inches | inches | inches | inches | inches | inches | inches | inches | inches | inches | inches
pe. | pe. | po. | pe. | pe. | e | pe. | pe. | po. | Deo | DG | Do
Carbonate of lime........... 1-79 | 8.93 | 18-67 | 21-65 [ 15-99 [ 13-43 1-09 1.01] 2.31 7-73 | 13-43 | 16-90
Carbonate of magnesia...... 1-47 2.07] 097 | 3-32| 099 1-.03 | 1-3%( 1-37| 1.70| 2-51| 1-19} 3-00
Oxide of iron and alumina...| 7-43 | 7.91| 6-68 | 6-40( 7.61 | 7.50 [ 7-47{ 7-06| 7-69| 6.90| 8-08 | 7-10
Phosphoric acid (P20s)...... 0-161 0.-191) 0-242} 0-197) 0-22% 0.182{ 0-173} 0174 0-170) 0-183{ 0:-209 '0-184
Potash. (B20).evvvvvrsnsn 0-570| 0-486] 0-484| 0-400 0-374] 0-363] 0-587| 0-522| 0-534| 0-454) 0-414( 0-382
Mineral matter insoluble in
acid (sand, clay, ete.).. 84-94 | 78-41 | 71-91 | 66-65 | 71-39 | 74.80 | 86-12 | 87:04 | 85-76 | 80-13 | 73-53 | 70-66
Undetermined (organic mat- . o .
ter, et0) v iii i 3-649{ 2-003| 1-044| 1-303| 3-425| 2-695{ 3-250 1-027| 1.836| 2.003 3:147| 1.-774
100-00] 100-00| 100-00| 100.00| 100-00! 100-00( 100-00; 100-00} 10000} 100-00] 100-00| 10000
Nitrogen....veversinivieenss 0-158| 0-132{ 0-102 0-062| 0-047| 0-029 0-160{ 0-096| 0-099 0-080| 0-076] 0-058
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TanLe No. 4.—301Ls riioM DRY LAND AND IRRIGATED AREAS, BXPERIMENTAL STATION, LETHBRIDGE, ALTA:

(Chemical Composition—Water-ree Basis)

No. 4. TIrrigated and cultivated: in
No. 3. Dry land: virgin prairie. garden for several years.
Tab'y. No. 90807 Lab'y. No. 93725

A B C D 0] r A B C D D by
0-6 6-12 12-18 | 18-24 | 24-30 | 30-36 0-6 6-12 12-18 | 18-24 | 24-30 | 30-36
inches | inches| inches| inches| inches| inches| inches| inches| inches| inches] inches| inches

Constituents

p.c. p.c. p.c. p.c. p.e. | pe. | p.e. | pc. | pe. p.c. p.c. p.c.

Carbonate of lime........... 2:10 | 2-22 | 18-92 | 21-44 | 18-73 | 18-92 } 2-30 | 3-08 | 14:37 | 15-52 | 15-44 | 1301
Carbonato of magnesia......| 1.28 | 1.65{ 2.67 [ 3.31( 2.30 | 2.47 | 1.82 | 1.93 | 2:91| 3-07| 3.74 | 302
Oxido of iron and alumina. .| 624 | 7-86 | 649 | 6-46:| 6-02 | ¢-70 | 7.24 [ 7-42 | 6.01| 6-24 | 6-63 | 684
Phosphoric acid (P20s).. 0-205( 0-179 0-170] 0-1567| 0-150] 0-176] 0-239| 0-240] 0-226{ 0-225{ 0-223| 0-223

Potash (KzO) 0-497( 0-584| 0.426] 0-496| 0-359| 0.442| 0-579| 0-681| 0-379} 0-387; 0-414| 0-469
Mineral matter insoluble in

acid (sand, clay, etc.).. 84-82 | 83-12 | 66-46 | 66.30 | 68-60 | 71-48 |.83-53 | 83-41 | 74-26 | 70-53 | 72-30 | 73-40
Undetermined (organic mat-

ter,ete) e i, 4.858| 4-387| 4-864) 1-837| 2-941f....... 4.202| 3-230] 1-855| 4-028| 1.253| 1:538

100-00] 100-00| 100-00( 100-00| 100-00| 100-00| 100-00f 100-00; 100-00f 100-00} 100-00| 100-00

Nitrogen.................... 0-152| 0-208| 0-143; 0-084] 0-057] 0-041] 0-187] 0-158| 0-093| 0-048| 0-041] 0-033

THE INFLUENCE OF SOIL ON THE CHARACTER VARIABILITY OF OATS

In connection with a study of character variability in oats and wheat varie-
ties by the Dominion Cerealist, this Division was requested to submit to analysis
a number of soils used in the greenhouse in this investigation, the objeet being to
trace the effect of soil differcnces on certain characters which are valuable in
variety identification.

The series comprised 1'ep1'esentfxtlvc srunpl(b of surface soil collected on nine
TFxperimental Farms and Stations, as follows: Charlottetown, P.I8.I.; Nappan,
N.S.; Fredericton, N.B.; Lennoxville, P.Q.; Ottawa, Ont.; Brandon, Man.; Indian
Head, Sask.; Scott, Sask.; and Lacombe, Alta.

Tables No, 5 and 6 present the data from the mechanical and chemical
analyses of these soils. In addition to their future use by the Cercal Division
in this enquiry they arc valuable as records of soils as occurring on Experi-
mental Stations in cight provinees of the Dominion. The data should prove
useful in connection with goil fertility and crop rotation studies conducted at -
the above Stations. '

Tasue No. 5.—SomLs Colrectep BY THE CEREAL DivisioN rroM NiNg EXPERIMENTAL STATIONS IN CONNECTION WITH QAT
aND Wuear VARiETY STUDIES

Mechanical Analysis on Moisture-free Basis

Stones,
rock Med- Very
Lab’y. Ipt. frag- Coarse { fum Fine fine Silt Chay
No. Station ments, Fine sand sand sand sand | Total { 0-05- | 0:005- | Classifi-
pereent- | gravel | 1-0-5  [0-5-0+25|0-25-0-1)0-1~0-05] sand | 0-005 0-00 cation
age left (2-1 mm.| mm. mm. mm. mm, mm. mm,
on 2 mm.
sieve
p.c. p-c. p.c p.c p.c p.c. p.c. p.c. p.c.
95387 |Charlottetown, oL :
PEI............ 8:89 1-36 2-24 6-48 | 33-15 | 22-12 | 65-35 | 22-63 12:02 [Sandy loam
88 [Nappan, N.8... 6-83 1.93 3:32 8.26 | 22-63 | 26-70 | 62-84 24.27 12-89 “
89 erdcrlcton NB 0-29 0-69 2-92 6.27 15-89 | 23-59 | 49.36 1 34.53 16-11 |Loam
90 Lcnuoxwlle, Que.. 7-83 1-56 1-70 1-52 2:70 7-87 1 15-35 | 52-27 | 32:38 |Clay
91 |C.E.F., Ottuwa,
Onteoooovvnennn. 1.28 1-67 4-79 7-26 1932 7-09 | 40-13 21-68 | 38-19 «
92 |Brandon, Man.. . 0-69 0-09 0-20 0-65 6-80 10-59 18-33 36-99 | 44-68 “
93 {Indian IIcad 5'181\. 1-83 0-98 1-41 238 7-82 7-421 20-01 1 30.-88 1 49-11 “«
94 |Lacombe, A}t'l . 0-09 0-06 0-49 1-45 6-08 10-20 18-28 | 45-76 [ 35-96 «“
95 |Scott, Sask......... 1-14 1-20 2-44 3-59 8-21 | 28-63 | 44.07 | 33-80 | 22.13 |Clay loam
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TasLe No. 6.—Soms Coutectep 8Y THE Cereal DivisioN FrRoM NINe EXPERIMENTAL Stations 1N CoNNECTION WITH OAT
AND WHEAT VARIETY STUDIES

Chemical Analysis

Moisture-free Basis

¢ Oxide
Loss on of iron | ° Total | Avail- Avail-
Lab'y. Moist-ignition | Insol- and Mag- | Nitro-| phos- able | Total | able | pH.
No. Station ure |[(organic| uble alum- | Lime| nesia gen | phoric | pnos- | pot- pot- |Value.
matter, | mineral| ina |(CaO)| (MgO) | (N.) | aei phorie | ash ash
etc.) | matter |(Fe:Os+ (P205) acid |(K:0) | (K:0)
A1:04) (P:0s)
p.c. p.c. p.c. p.e. | p.c. p.c. p.c. p.c. p.c. p.c. p.c.

95387 |Charlottetown,
PR a0 160! 6-20( 87-84 5-39| 0-148( 0-401| 0-174| 0-140( 0-056 0-188| 0-019| 5-81

. 5-56| 87-26 6-27| 0-218| 0-531| 0-147| 0-116| 0-041| 0-204| 0-018| 6-22

vesseasies 2-61 7-12| 81-94 9-64| 0-240/ 0-835| 0-151| 0-161 0-034| 0-241| 0-015 | 6-36

........... 2:58| 10-31| 7816 10-04| 0-240| 1-02 | 0-314| 0-274] 0-132| 0-358, 0-018] 5-00

ORE s v s 3:67 7-86 75-30 12-25| 1-62 2-13 0-263 0-287 0-104| 0-860| 0-089| 7-02
92 [Brandon, Man..| 6-51| 9-98| 73-01| 12-02[ 1-91 | 1-68 | 0-318] 0-200{ 0-070| 0-722| 0-042| 7-71
93 |Indian Head,

BARE.. . s enls 6-62 9-41 72-14 12-75| 2-86 2-02 0-244 0-200 0-033| 0-806| 0-050| 8-20
94 |Lacombe, Alta.| 5-50| 14-91| 72-87|  9-67| 1-05 | 1-06 | 0-558] 0-209| 0-025| 0-427| 0-029| 6-00
95 [Scott, Sask..... 3-61| 7-25| 84.52|  6-72| 0-487| 0-614| 0-203| 0.147| 0-024| 0-450 0-085| 5-54

»

INVESTIGATIONAL WORK WITH FERTILIZERS

Due to the ever increasing use of fertilizers in agricultural activities, the
experimental work with these materials as carried on by this division has been
enlarged during the past year or two more particularly to obtain data with
respect to certain “high analysis” products and a number of the newer fertilizers
placed on the market.

In Eastern Canada further data have been obtained with respect to the
use of nitrogenous fertilizers and to the highly concentrated material, Nitro-
phoska. In addition, the work with fertilizers and lime compounds, generally,
has been continued.

Fertilizers for wheat, Carberry, Man., 1930. Right—triple superphosphate at 100 pounds
per acre, drilled in with seed. Centre—unfertilized strip. Left—ammonium phosphate at
100 pounds per acre drilled in with seed.
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In Western Canada much interest has been shown in the use of triple
superphosphate and ammonium phosphate as a means of increasing crop yields
in the Prairic Provinces. As yet, the data obtained in this work are insufficient
to make any definite pronouncements hut it would appear that under favourable
conditions, nitrogenous and phosphatlc fertilizers—more particularly the latter
—may be used t0 advantage to increase the yields of grain in certain sections
of the Prairie Provinces.

MANURE AND FERTILIZER EXPERIMENT, ROSTIIERN, SASK.

An experiment was commenced in 1926 at the Experimental Station,
Rosthern, Sask., to obtain data relative to the cconomic employment of
manures and fertilizers in that district. Two four-year crop rotations were
used to measure the effect of the fertilizers. In the first rotation of sunflowers,
wheat, oats and hay the fertilizers were applied broadecast for the sunflower
erop; in the second rotation of summer-fallow, wheat, wheat and oats they
were applied for the first wheat crop. The plan of work was repeated on new
areas each year for four years in order that each crop of the rotation might
be represented. The fertilizers were applied broadcast on the prepared land
and harrowed in. The plots—%s of an acre area were layed out in duplicate.

In the following table, No. 7, the treatments employed and a summary of
the crop yields to date are given.

TasLe No. 7,—MaNURE AND I'ERTILIZERS—IEXPERIMENTAL STATION, ROSTHERN, SAsx.—Averacre Cror YIELDS PER ACRE

Rotation (A) Rotation (B)
Sunflowers,* wheat, oats, hay Summ(u-fttllow,t wheat*, wheat
oaty
Plot . 1926-29
No. Tertilizing materials per acre Bun- 1927-29, | 1928-29, 1026-29, | 1027-29, | 1928-29,
flowers* | wheat oats 1929, | wheat* | wheat oats
(average | (average | (average | hay | (average | (average | (average
of 4 of 3 of 2 of 4 of 3 of 2
years) years) years) years) years) years)
tons bush, bush., | tons | bush. bush. bush.
1 [Manure—16tons. ... vvvuviinnnnnrnnnnans 12-77 22-8 44.6 | 0-50 256 23:7 36-9
2 [ Manure—8 tons. .. vvuiinei i 10-25 20-9 35-110-35 25-6 25+3 36-7
3 |MAnUre—8 tONS. ... uuiti i ee e ‘
Nitrate of soda—150 pounds 10-50 02-7 46-0 | 0-37 26-4 26:6 37-4
Superphosphate—300 pounds. .
Muriate of potash—75 pounds
4 [ Manure—8 tONS.......oviiiiiinriariienns .
Nitrato of soda—75 pounds................ 11-36 21-6 42-8 | 0-40 259 24-7 39-2
Superphosphate—150 pounds.............. :
Muriate of potash—37§ pounds.............
5 |Check (no fertilizer)........c..ovvivinnennn. 10-10 21-3 45-1 | 0-26 22-3 23-1 44.2
6 |Nitrato of soda—I150 pounds
Superphosphate—300 pounds 9-19 23-6 35-0 | 0-36 27-2 21-3 36-2
Muriate of potash—75 pounds. .
7 |Nitrate of soda—150 pounds............... 11-25 23-8 40-0 | 0-29 27-4 21-5 37:4
Superphosphate—300 pounds..............
8 [Nitrate of soda—I50 pounds................ 11-29 21+5 38-3 { 0-38 21-7 20+2 408
9 1Superphosphinte—300 pounds,....,......... 11-85 216 41-0 | 0+46 26-0 26-1 401
10 [Check (no fertilizers)..........covvenvunnn. 11-89 22-9 41-5 | 0-40 23.6 21-9 410

*Pertilizers applied for this crop.

The data tabulated in table No. 7 show that a fairly substantial increase
in yield was obtained where fertilizers were applied for the first year wheat
crop on summer-fallow. The vesults indicate that the phosphoric acid con-
stituent of the fertilizer has accounted for the larger part of this increase.

Since the inauguration of this experimental work, it has been demonstrated
that a much greater response from the fertilizer tre atment has resulted from
the practice of drilling in the fertilizer with the seed, than has been the case
where the fertilizer has been applied to the surface soil and harvowed in. No
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doubt the moisture content of the soil at time of seeding is an 11n1)01tant factor
in this 1’ega1d When the fertilizer. s placed at the same depth as the seed
where the soil moisture is greater than on the.surface, the crop apparently
can make better and quicker use of the plant food supplied than when the
feltlhzmg, materials are apphed broadecast.

\IA\"URD AND TFERTILIZER . D\PDRI\I]"NT BXPERIMENTAL STATION, WINDERMERE, B.C.

This experiment was commenced in 1928 to obtain data with respect to
the plant food requitements of the soil of the distriet: The soil may be
deseribed as a -light choecolate-brown silty loam which contains eonsiderable
coarse gravel below. a depth of 10 inches. It was considered to be more or less
exhausted by poor farming methods.

The experiment comprised three duplicate ranges, each range consisting
of seven fertilized and three check plots. The fertilizer treatments were applied

~ for the potato crop of a 4-year rotation of potatoes, peas, oats and sweet clover..
They included a complete mixture composed of nitrate of soda 130 pounds;
sulphate of ammonia 100 pounds, superphosphate 600 pounds, and muriate of
potash 160 pounds per acre, combinations of each two of the three elements of
plant food supplied by these materials and also single applications. On two
ranges “N” and “F” the fertilizers were applied in conjunction with an appli-
cation of manure at the rate of 12} tons per acre; on ranges “M” and “E”
they were applied following the ploughlng under of a green crop -(sweeb clover)
the prevmus fall; on ranges “L” and “D” no manure or green Mmanure was
ineluded in the tleatment “The crops were grown under irrigation on plotq.
one-hundredth of an acre in area.

The average yields of potatoes f01 the years’ 1928 and 1929 are glven in
twble No. 8.

TABLE No. 8.—MANURE AND I‘ERTmIZER EYPDRIMENT " WinpBRMERE, B.C.

Yield of potatoes per acre ’
—average two years
—1928-29
- Ranges ] Ranges Ranges
. . i ) Nand FF | Mand B Land D
Plot Fertilizers applied for the potato crop - -
No.- pounds per acre) Manured | Green crop | Fertilizers
o : at the of sweet, only
rate of clover (no manure
124 tons ploughed or green
per.acre under manure)
i bush. bush. bush.
1,6,10 [Average of clicck plots.. oo iiii it iei e ,216-1 1295 |’ 87-2

2 |Nitrate of soda—130............ [ s :

Sulphate of ammonia—100.... 2862 |, 262-9 247.5
Superphosphate (169)—C00.
Muriate of potash—160......

3 |Nitrate of soda—130...... = 2550 2175 191.2
Sulphate of ammonia—100.. R
Superphosphate—600............ , )

4 |Superphosphate—@600.... 282.9 297-5 2166

- [Muriate of potash—160

5 |Nitrate of Soda—130.......... e e )

Sulphate of amimonia—100. . 252.9 1 120.0 92.0
Muuateofpotush—lﬁo ..... _ ) ]

7 |Nitrate of S0da—130........eurrrreeinreeenanennns . 297.1 1354 73.7
Sulphate of antmonia—100............. e )

8 Superpliosphate—000. . ...t iirii it 266-2 202-5 163.7

© 9 [Muriate of potash—160.........ovieriirnnreeiiionnn. 1967 | = 124.5 775"
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Tanne No. 9.—ExXPERIMENT WITH NITROPHOSKA—1928, OrTawa, ONT,

Plant food supplied
(pounds per acre) Average yields
Plot | ° Tertilizers applied :
No. (pounds per acre in 19% 8) Phos- 1929 Oats
Nitrogen | phoric Potash 198 |}
acid Potatoes | Grain Straw
busl. bush. Ib.
1 |Nitrophoska............... <0 | 40 20 2385 | . 17-6 1,026
2 S =6 40 80 40 286G-5 170 1,047
3 |Nitrate of soda....... : :
Superphosphate....... 40 " 80 40 295-5 19-9 1,275
Muriate of potash..... .. J
4 ICheck (mofertilizer).. ... o iiiieiii]iiiiinienafirnaanas 248-0 21-0 1,167

At Kentville, N.S., nitrophoska was applied for the turnip crop on a
gravelly loam soil. For comparative purposes complete fertilizer mixtures in
which the nitrogen was furnished by (1) sulphate of ammonia and (2) nitrate
of lime, were employed. The treatments and yields per acre in 1928 are given
in table No. 10. '

Tane No. 10.—ExreErIMENT WiTH NITROPHOSKA—1998, KeNTvinLe, N.S,

Plant food supplied
) (pounds per dere) Average
Plot TFertilizer applied yield of
No. (pounds per acre) ) . Phos- turnips
" Nitrogen { - phoric Potash per acre
acid
. bush,
1 [Sulphate of ammonia..................... 190
Superphosphate......... : 40 . 80 40 171-6
Muriate of potash . s
2 |Nitrateof lime...........ooiiiiienintn 260 )
Superphosphate. ..o vninen. P 500 40 80 40 168-9
Muriate of potash. .........oocviii it 80
3 |Nitrophoska.........oociiiiiiii i £00 40 80 40 1584
S 1 Y S A PO Crop faijlure

At both Ottawa and Kentville, N.S,, the yields obtained in 1928 from the
application of nitrophoska compare very favourably with those from the treat-
ments in which the standard mixtures were employed. The yields of turnips
on the fertilized plots at Kentville though not large are nevertheless quite
remarkable since the crop om the unfertilized check plot was practically a
complete failure.

In 1929, further experimental work with nitrophoska was conducted at the
following branch Farms and Stations: Charlottetown, P.E.L; Nappan’ and
Kentville, N.S.; and Fredericton, N.B.

At Clnllottetown and Nappan, nitrophoska was oompared with a mmtme
prepared from sulphate of ammonia, superphospate and muriate of potash :at
two rates of application, viz., the equlvalent of 1,000 and 1,500 pounds of 4-8-4 .
per.acre, The crop was potatoes At Charlottetown the soﬂ was & sandy loam,
at Nappan it was a light clay loam. The feltlhzer tleatments ‘and- yields per
acre are g1ven in. table No. 11,







15

Increasing the rate of application of the fertilizer did not appreciably affect
‘the yields at Charlottetown; at Nappan, the heavier dressing gave 10-2 bushels
more per acre with the nitrophoska treatment and 14-9 bushels more with the
standard mixture, than did the small dressing.

At Kentville, N.S., and Fredericton, N.B., nitrophoska was compared with
two mixtures in which (1) nitrate of soda and (2) sulphate of ammonia were
used as the source of nitrogen, - The rate of application was the equivalent of
1,500 pounds of 4-8-4 per acre. The crop was potatoes. At Kentviile the soil
was a gravelly loam; at Fredericton, it was a medium clay loam. The fer-
tilizer treatments and yields per acre are given in table No. 12.

witH NirrorHosxA—1929, Kenrvitie, N.S., anp

i
Taste No. 12,~EXPERIMENT
. FrepERicron, N.B.

Kentville Fredericton
Yields of Yields of
Plant food supplied potatoes potatoes
. (pounds per acre) per acre per acre
Plot Fertilizers applied (average of (average of
No. (pounds per acre) quadruplicate aquadruplicate
plots) plots)
Nitro- | 1hoe | o it Market- Market-
phoric otash arke Marke
gen acid Total ™ Ve Tota} able
bush, | bush. | bush. | bush.
1 [Nitrophoska......oovevieieviannn 400 60 120 GO | 202.7 | 180-0 | 252-0 104-7
2 |Nitrate of soda.....ccovvvuinenn. 400 K
Superphosphate. ........covveen.t. 750 60 120 60 | 216-0- 192-0 | 236-7 192-0
Muriate of potash.........0....... 120 ’
3 |Sulphate of ammonia............. 300
Superphosphate. .......cooiiunn. 750 60 120 60 | 218.7 | 190-7 | 2427 196-0
Muriate of potash................. 120
4 [Check (no fertilizers)....... P P P T 145-3 | 124.0 1 1326 103-3

Substantial increases in the yield of potatoes resulted from the application
of the fertilizers at-both Stations; at Fredericton they were remarkably large.
At Kentville the increases ranged from 57-4 bushels per acre with the nitro-
phoska, treatment to 70-7 and 73-4 bushels with the complete mixtures in which
nitrate of soda and sulphate of ammonia were used, respectively, as-the source
of nitrogen. Al Fredericton nitrophoska gave the largest yield, an increase of
119-4 bushels per acre over the unfertilized plot being recorded for this treat-
ment, while the increases from the mixtures in which nitrate of soda and sul-
phate of aminonia were used were 104-1 and 110-1 bushels, respectively.

Data from a further experiment conducted at Kentville, N.S. in 1929 and
dealing with fertilizers for the oat crop permit of a comparison between the
fertilizing value of nitrophoska and a mixture prepared from nitrate of soda
superphosphate and muriate of potash. The fertilizer treatments and yields,
per acre, are presented in table No. 13,
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Tanre No. 13, —IenTinizers ror TiE Oar Cror—1929, KeNrvinne, N.S,

Plant food supplicd Yields of oats
(pounds per acre) per acre
Plot Tertilizers applied (average of
No. (pounds per acre) Phos- quadruplicate
Nitrogen pho_ric Potash plots
acid Grain Straw
bush. 1b.
1 |Nitrophoska—125....... .. R 19 38 19 £0-7 1,344
2 |[Nitrate of soda—125........................ -
Superphosphate—23 19 38 19 25.4 1,248
Muriate of potash—38................ ...
3 [Nitrophoska—250........c.ccivevniinennn, 38 76 38 30-1 1,568
4 |Nitrate of soda—250........................ ) :
Superphosphate—469. .. T 28 76 38 33-9 1,696
Muriate of potash—75 ]
5 [Check (no fertilizer)........ovvevieiiiiniidiniiniinn e iviinneoennennnes 19.7 1,152

The yiclds of oats are much helow the average for this crop at Kentville.
Nitrophoska has not given as good results in this experiment as the prepared
mixture although ab the larger rate of application the former has given a very
satisfactory percentage increasc over the unfertilized plot. .

The preceding data show that for hoed crops such as potatoes, turnips, cte,,
nitrophoska compares very favourably with a mixture prepared from com-
monly used materials such as sulphate of ammonia or nitrate of soda, super-
phosphate and muriate of potash. A feature of this material which may be
considered of importance is its relatively small bulk per unit of plant food, a
factor which may cnter largely into the cost price of fertilizer in localitics where
freight and hauling charges are high.

EXPERIMENTS WITH ILIME

Fuarther data from the experiments dealing with the application of lime
compounds at Kentville, N.3., and Fredericton, N.B., emphasizc the heneficial
cffects on crop yields from liming acid soils. '

FERTILIZERS AND GROUND LIMESTONE LXPERIMENT, XKENTVILLE, N.S,

Two ranges of plots in this cxperiment reccived 2 tons of ground limestone
cvery three years from the commencement of the experiment in 1914 until 1923
and two ranges of plots were left unlimed. The limed ranges have not received
any lime since 1923. The fertilization of the limed and unlimed ranges was
the same. During the three rotation period 1926-1928 the following average
vields from the plots of the limed and unlimed ranges were obtained:

AvVERAGE YIELDS PER ACRE

- | Increase
fogiféﬁy Un%int'led p?r acre
— 5 plots rom
limed liming
1926—Mangels. .. oiu o s 3982 bhush.| 227-1 bush.| 1711 bush.
1927—WHeat. . ..o ottt 25.5 bush.[ 16:5 bush.[ 9:0 bush.
1928—Clover Bay. ... vvu it e 1:73 tons| 0-G0 tons| 1-13 tons




RATES OT )\PPLIC_ATION OF LIME, KENTVILLE N.S,

This experiment was commenced in 1927 and deals with rates of applica-
tion of ground limestone, ground burned lime and hydrated lime. In addition
three sources of phosphouc acid were compared viz: superphosphate, bessemer
slag and fortified slag. The a»pphcatlons of the lime compounds and phosphatic
fertilizers were made for the oat crop in 1927. In 1928 the crop. was clover
hay and in.1929 potatoes were grown for which crop a uniform application of
1,200 pounds per acre of a 5-8-5 fertilizer was made to all plots. The soil is
a light sandy loam and at the commencement of the experiment was quite low
in fertility and had a strong acid reaction. The area was broken in 1924 and
had never been manured.

The results obtained during the three crops of the rotation 1927- 29, clearly
show the beneficial effects of lime and phosphoric acid, All three forns of lime
have given good results. With respect to the rates of application of the lime
compounds, the data show that an application of 1,000 pounds of ground

- limestone per acre has given as satisfactory yields during the three year rota-
tion as a dressing of 2,000 or 3,000 pounds per acre. TFurther, the light applica-
tion of the ground limestone (applied in 1927 for the oat crop) did not result in
any scab development on the potatoes (in 1929); at the 2,000 pounds rate,
2-8 per cent of the tubers showed scab and at the 3,000 pound rate, 7-2 per cent
of the crop was affected with scab.

GROUND LIMESTONE AND GYPSUM EXPERIMENT, FREDERICTON, N.B.

This experiment was commenced in 1928, ground gypsum was applied for the
oat crop in the spring of 1928 at rates of 500, 1,000 and 2,000 pounds per
acre, Ground limestone was applied at the rate of 2,000 pounds per acre. The
soil is a sandy loam cultivated for the first time in 1924,

The results of the clover hay crop of 1929 are as follows:
Yield of clover

. lmy, per acre
Treatment (1928) 1929
Lb. .
Gypsum— 500 POUNAS + . uett ittt ettt et e 1,172
Gypsum—1,000 POMIAS v et vt ttr et ie ettt e 1,113
Gypsum—2,000 POUNAS +\vtvtn ittt et ettt ettt e e, 1,332
Ground limestone—2,000 poumnds .....vevrriiit it 3,750
Check (no gypsum or limestone) ..o..vviiiviniiiiiiiininnrennnnnnn, 1,182

The bencficial effect of an application of one ton of ground limestone is
evident from the above data, The treatments with gypsum did not 1esult n
any material increases in yield of the clover hay crop.

SOURCES OF NITROGEN

A considerable amount of experimental work has been conducted at the
branch Farms and Stations of the Maritime Provinces dealing with the use
of nitrogenous fertilizers for grain, hay and hoed crops. The sources of nitrogen,
employed included nitrate of soda, sulphate of ammonia, nitrate of lime, nitro-
chalk and urea. These materials have, as a rule, been applied in conjunction
with phosphatic and potassic fertilizers, The results of this investigational
work have shown that all the above sources of nitrogen have given excellent
results. Tvidently, in selecting a source of nitrogen not the least important
factor to consider is the price per unit, though it doesnt necessarily follow
that the cheapest source is always the best for all types of soil and all classes
of crops,

21500—2 .
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MISCELLANEQUS FERTILIZER MATERIALS

ASHIES

The data of analysis of eight- samples of ashes are given in table No. 14;
The following remarks refer to their origin and value for fertilizing purposes,

Lab’y No. 93276 —Ashes from the incinerator plant of the town of Timmins,
Ont. These ashes are low in phosphoric acid and potash but contain an appre-
ciable amount of lime. Although of very little value as a fertilizer they might
be used to advantage as a soil amendment for heavy clay land.

Lab’y No. 98700.—Ashes from the incinerator plant of the city of Kingston,
Ont., representative of the fine material passing through the grates.

The data show this material to have a definite fertilizing value; the percent-
ages of phosphoric acid, lime and potash are all notable, TFor acid soils and
soils deficient in lime and heavy clay loams this ash should prove an excellent
amendment, '

Lab’y No. 95723 —Peat ashes from the vieinity of Tétreauville de Montréal,
P.Q. '

These ashes are quite low in fertilizing constituents but their rather high
content of lime makes them an execellent soil amendment for clay soils and
soils in need of lime. :

Lab’y No. 97874.~—Ashes from sawmill at Thurso, P.Q. The low potash
content indicates that these ashes may have bheen leached through exposure
to rains. Unleached wood ashes of good quality will contain from 4 to 6 per
cent of potash and about 2 per cent of phosphorie acid. Containing more than
56 per cent of lime these ashies would make an excellent source of lime for acid
solls and would also furnish notable amounts of phosphoric acid and potash.

Lab’y No. 98074 ~Wood ashes from Riviére Paquette, Ste. Rose, Que. This
sample is characterized by a rather high phosphoric acid content and contains
a very satisfactory percentage of lime making the ashes very useful for appli-
cation to acid soils. The potash content is somewhat low.

Lab’y No. 102276.—Ashes—“Bussiéres”—from various sources and stated
to be “gathered here and there” submitted from Pont-Rouge, Portneuf Co., P.Q.
These ashes have very little value and apparently have been severely leached.

Lab’y No. 101874.—This sandple was from the power plant of a flax miH,
Blyth, Ont., in which “the shives from the broken straw are used as part of the
fuel.” ’ ‘

The data show this material to have a distinet fertilizing value, containing

about one half as much potash and slightly more phosphorie acid, than that
found in good unleached wood ashes,

Lab’y No. 102275 —Tobacco ashes “Rock City” from a tobacco ﬁlantlfac~
turing plant, Quebee, Que. _
These ashes, containing 154 per cent of phosphorie acid and 17-56 per

cent of potash, have a high fertilizing value and may be regarded as a valuable
source of potash,




19

Tasre No. 14.—Asaes—1929-30

R . Oxide of ' Phos-
Lab'y. ' Source Moist- | Insoluble | iron and. | Lime Mag- phorio | Potash
No. ure residue | alumina nesia acid
p.c. p.c. p.c. p.c. p.c. p.c. p.c.
93276 |Incinorator ashes, Timmins, Ont.. 27.39 43-99 12-18 687 1-02 1-15 0-92
08700 |Incinerator ashes, Kingston, Ont., Ceeaaes 3041 [c..ointen 1750 | ...eeen "3-33 3-80
195723 {Peat Ashes, Tetroauville de Montrenl P 28+4b 23-52 | 30-24 1-32 1-66 0:62
973874 |Sawmill Ashes, Thurso, Que......,.c.coieeen 10-14 1-63 | 56-42 335 2:07 1-79
98074 {Wood Ashes, Rividro Puquette, Ste. Rose, - :
QU s cn i ivinrirsrirececsesaronnsasiones 540 |oivninss 37:10 [ovavennns. 4.04 3.4¢
102276 Wood Aslies, Pont Rouge, Que 56-44 11.50 2-38 0-47 1-66 | traces
101874 {Flax Waste Ashes, Blyth, Ont... cvenned| 4230 1310 | 1582 [.......... 3-01 !
102275 |Tobaeco Aslies, Quoboc. Que ............... 23-75 1-10 | 16-10 374 1-54 17-5¢

SEWAGE SLUDGE

Lab’y No. 97695 —This is a sample of sludge from the sewage dlSpOS‘Ell plani
of Regina, Sask.

i Analysis Per cent
TIOEEULE + v e vt e ansnenneenesonssononennnans . 1.53
Loss on ignition (organic mattel cte.) 42 .40
Mineral matter soluble in aecid® ......... e 16.03

- Mineral matter insoluble in acid \....vivierrrinannnns 39.99
100.00

Tertilizing constztuents—

NItrogen «.vvevreeceeesrerrorsneens e teeeraenecnaes Cereraan 1.58
*Containing--Phosphoric acid ......coevvvnuns S reeereentres ’ 1.05
Time voevennnnnnns e eeenian v et rreraaaes 3.75

X . Potash ....cvvennnen

This sample contains a considerable proportion of organic matter and a

notable, though not high, percentage of nitrogen. These are its most valuable

constituents and together with the small amounts of lime and phosphoric acid
present give the sludge a dlstmct though small fertﬂlzmg value.

Lab’y Nos. 101692 and 1 026’92.——These two samples of sludge are from a
deposit formed in a mill dam at German Mills, Ont., from sewage dumped in the

river by the city of Kitchener. The deposit was stated to be from one to four
feet deep in the dam and to cover an area of ten to fifteen acres. No. 101692 was

colle(_)bed at the bottom and No. 102692 was taken near the surface.

oL - . No, 101692 No. 102692

Analysis ) (Bottom) = (Surface)
. . . ' p.c. p.c.

C MoISture iveiieiiiiiiiii it e : 3.38 4.60
Loss on ignition (organie matter, ete.) ....... heeee 15.69 21.73
Mineral matter soluble in aeid® .........c.cvvuun. 32.93 27.92
Mineral matter insoluble in acid ....vvveeneans e 48.00 45.75

100.00 100.00

Fertilizing constituents—.
NIEPOBEI v vt ievivrirriirneneniienanrseesnsnsanssns 0.58 0.82
*Containing—Phosploric acld e rieseaba et enenan, 0.64 0.44
Potash “ irace trace

Reaction vuvivererirereiiieriiiirinnenns ... alkaline " alkaline

21509—2}
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Compared witli other sewage studges which have been examined by the
division, these two samples are decidedly poor in fertilizer constituents. It is
doubtful if this material could be economtcally used for soil treatment, unless the
costs of handling and hauling were very low.

SEAWEED

Lab’y No. 98489 —Dried and- ground seaweed, Fucus vesciculosus (bladder
weed) from Leonardville, N.B. Tt contained a few fragments of shell and some
small stones which were removed bhefore preparing the sample for analysis.

. Analysis . . .. Per cent

MOISEULE o vt ettt et e et et e e e 20.34
Organic maller ... ..o - 60.83
AN e e e s 18.83
100.00

Fertilizing eonstituents—

B 13§ 1.09
Phosphoric acid ... i 0.26
P200ash L. 0.87

The data show this seaweed to contain notable amounts of plant food,
particularly nitrogen and potash. It does not, however, contain as high a
percentage of potash as is usually found in this type of seaweed.

The correspondent in writing with respect to this material states “The
farmers along the seashore highly recommend it for certain vegetables and spread
it on the grass fields. There are thousands of tons of it here, which could be
shipped to the inland farmers at a very low price.”

Provided the cost of hauling and spreading ete. is not too high, this material
could be used to advantage as a fertilizer for most erops.

GYPSUM

Lab’y No. 995620.—This sample of gvpsum was collected from a deposit of
the material occurring on a farm at St. Andrews, N.S.

Analysis Per cent

Sulphate of lime (gypsum) ............ P 92.25
Carbonate of lime ... 2.95
Oxide of iron and alumina ............. i iinninnnn.. 0.26
Mineral matter insoluble in acid .......... ... i 1.54
100.00

This material is gypsum or land plaster of good quality. Since the lime in
gypsum is largely present as sulphate of lime this material has no value for the
treatment of sour or acid soils. Its chief agricultural value would probably be
in the encouragement of legume crops—clover, alfalfa ete. and in the improve-
ment of the physical condition of heavy clay loams.

POULTRY MANTRE

Lab’y No. 98430.—Dried poultry manure from ‘“The Woods,” Shanty Bay,
Ont. The sample was fibrous and somewhat lumpy.
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: Analysis : Per cent
Moisture ... .iviiienen R R R : 9.89
Loss on ignition (organic matter, ete.) ........ ..ol 62.13
Mineral matter soluble inacid ....ovvnviiiiiii it 10.68

¢ Mineral matter insoluble in acid ......cvvviiin. P 17.30
100.00

Iertilizing constituents—

NIEPOGEN v vt e e 3.51
Phosphoric @eid ..ot e e .. 3.33
Pobash vttt i i e e e s 1.51

In fertilizing constituents this sample is in close accord with the average
data obtained from the analysis of dried, prepared poultry manures received by
the division in the past. This product is approximately three times as rich as
fresh. poultry manure. ‘ :

RABBIT MANURE

Lab'y No. 93221 —T'resh rabbit manure, free from litter and in the forn of
very fibrous pellets. Submitted from Huntingdon, Que.

i Analysis Per cent
B0 T3 A O SN 46.84
Loss on ignition (organic matter, ete.) ....... ... i i, .. 51.06
Mineral matter soluble in acid ....ooiiiiii it e 0.85
Mineral matter insoluble im acid ... .ivi i e 1.25

100.00

Fertilizing constitucnts—
J 8 2 e 3 Y O N . 0.93
Phosphoric acid . ov ot viit it it e i e e s 0.15
Potash ..ot i e RS 0.25

The data show that, compared with farmyard manure, this material is
considerably drier, contains more nitrogen and is somewhat lower in phosphoric
acid and potash, ' :

SLAUGHTER XIOVUSE WASTE

Lab’y No. 93394—Submitted as “dried blood” by a correspondent at
Islington, Ont. It contained a fairly large amount of bone in rather large pieces.

Analysis Per cent
A 83T 3 S N . 6.81
Phosplioric acid ...t i e e 12.19
Ash (mineral mabber) ...o.ooiiiii i i 29.63

This material is not dried blood; usually the nitrogen in good brands of
dried blood runs about 12 per cent and the phosphoric acid 2 per cent or less.
This sample contains a rather high proportion of bone, apparently steamed, and
its analysis is very similar to that of “fertilizer tankage,” good brands of which
will contain 6 per cent of nitrogen and 12 to 15 per cent of phosphoric acid.

GTANO

Lab’y No. 94824.—Collected from the resting grounds of the Double Crested
Cormorant on the North Shore of the gulf of St. Lawrence. This sample was
submitted by the National Parks Branch, Department of Interior.

As received, this guano was a wet, black, pasty mass with an occasional fish
bore. Due to fermentation subsequent to collection it had a very offensive
simell. . g
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Anealysis Per cent
AT 75 - 74.26
Organic matber . ...uiei i i i i i s e 11.12
Mineral matter soluble in acid ...t iiniir e ianenns 13.29
Mineral matter insoluble in acid ..o, 1.33
. 100.00
As Water-free
received basis
p.c. D.C.
Fertilizing constiluenis— .
NItrOgem ..o vvveii i i e 0.93 3.61
Phosphoric acid .....ovveeienniiiiiiiannnenna.. 5.58 21.08
Potash ....ooiriiii i e 0.08 0.31

This guano, even in its fresh moist condition, has a very considerable
fertilizing value, more particularly from its high phosphoric and nitrogen content.

BENTONITE

Bentonite is a very impervious clay, characterized hy its exceedingly sticky
condition when wet. In Canada, it occurs largely in British Columbia and the
prairie provinces among the cretaccous rocks.”

Physically, it resembles the colloids. It forms suspensions in water, often
stable for long periods of time. This stability is largely influenced by the
presence or absence of clectrolytes. Flocculation and precipitation of the sus-
pensoid is accomplished by the addition of a mineral acid or of electrolytes, The
flocculation is effected in the presence of an alkali.

Chemically, bentonite is composed of silica, alumina and water in the
approximate percentages of 61, 18, 10. These three constituents make up about
90 per cent. The remaining ten per cent is composed of iron, magnesia, lime
and the alkalis. The structural relationship which exist between the water,
silica and alumina are still improperly understood.

The possession of strong -adsorptive powers by bentonite has made it an
object of interest in agricultural circles. Light sandy soils, as is well known
are subject to the leaching of their soluble constituents, and susceptible to the
rapid loss of their moisture during a drought. In this respect the suggestion has
heen advanced that incorporation of bhentonite in light soils would tend to
increase their retention of cations and of moisture,

The retention of cations is illustrated by the two following experiments.

ExreriMENT I.—The adsorption of the ammonium ion from a solution of
ammonium chloride by sand was compared, under similar conditions with the
adsorption by a mixture of sand and bentonite containing ten per cent of hen-
tonite. Tor this experiment two large glass percolation cylinders were used.
The outlet was closed with a large pebble covered with a little glass wool. One
thousand grams of sand passing a 2 mm. sieve were placed in one of the cylinders
and one thousand grams of the mixture in the other. A half normal solution of
ammonium chloride was added continuously and cmefully to each cylinder.
The ammonia nitrogen was determined in each successive ﬁve hundred cubic
centimeters of the percolates.

* Bentonite, by H. S. Spence, Depariment of Mines, No. 626.
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Resvrrs
Nitrogen in successive
i . C 500 cc. percolates
Nitrogen in original solution per 500 cc.
Sand and
Sand bentonite
grms. grms,
B ETAIMISe et et e evae sttt e e e e e e 3-30 282
’ 3:38 3-25
3:46 3:30
3-45 3-45
3edd Lo,

IixperiMENT IL.—In & third eylinder the sand-bentonite mixture was treated,
similarly, with a solution of caleium chloride. The lime in the first 65 cc. of the
percolate was determined.

Results

Ca0 in 65 cc. of original solution—0-0863 grams
Ca0 in 65 cc. of percolate—0-0445 grams,

Undoubtedly, therefore, bentonite added to a light’ sa,ndy soil Would increase
the adsorptive power of that soil for certain ions from solutions of that ion.
This coneclusion, however, does not furnish any information as to how much
more strongly adsorbed the ions are by the sand-bentonite mixture than by the
sand alone. That is to say, it does not furnish any information concerning
resistance to leaching.

_ To determine this it was planned at the conclusion ‘of the above two experi-
ments to leach out the percolators with distilled water and determine the ammonia
- so displaced. In the case of the sand-bentonite mixture, however, the percola-
tion completely ceased after about- two hundred cubic centimetres of percolate
had been collected. Apparently, as soon as the solubtion of the electrolyte held
mechanically in the pore spaces had been displaced, the bentonite entered the
deflocculated condition and rendered the mixture impervious to water.

This is .a serious condition, interfering as it does with proper drainage.
Since it was occasioned by the addition of bentonite to sand,. under the condi-
tions of the experiment, it was felt that, as a soil amendment, bentonite showed
little promise of value. Further investigation was, therefore, abandoned.

‘THE MANURIAL VALUE OF SWEET CLOVER

The object of this investigation is to obtain data with respect to the best
time at which to plough down sweet clover for soil enrichment. Tor this purpose
six plots were laid out at Brandon, Man,, in 1926 and cropped to the following
rotation: first year, oats seeded down to sweet clover (1926); second year, sweet
clover (1927); third year, wheat. A seventh plot was included in which a
summer-fallow replaces the sweet clover crop in the second year. The dates of
ploughing down the sweet clover are as follows: May 25, June 8, and June 20,
1927. Other dates of ploughing were July 2 (1mmechately after the first cuttmg
for hay), July 21 (three weeks after the first cutting for hay), and August 3
(immediately after the second cutting for hay).

The data from which deductions are to be drawn are obtained by the
analysis of the foliage (leaves and stems) and roots of the 1927 crop of sweet
clover. Owing to the fact that the nitrogen contained in the legume plants is
obtained largely from the air, there will be a distinet gain of this-element in the
soil when the whole crop is ploughed down. Turther, the phosphoric acid.and
potash taken from the soil during the growth of the plant are returned to- the
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soil by this practice and by the decomposition of the green matter these latter
elements are rendered more readily available for subsequent crop growth. The
samples for analysis were collected on the above mentioned dates from an arca
four feet by four feet and to a depth of 9 inches in cach plot,

The results obtained in 1927 arc tabulated in tables No. 15 and No. 16.

Tanre No. 15—MaNuniaL VALUE or Swrer CLOVER
Experimental Farm, Brandon, Man., 1927
Tertilizing Constituents in 100 pounds of Dry Matter

. . Phos-
Lab’y. Plot Date of ploughing down Nitro- phoric Potash |, Lime
No. gen acid
b, Ib. 1b. 1b.
89513 1 {May 25, foliage (height 6 inches)........... 3-61 0-81 3-25 3-22
15 .
14 May 25, 100tS. oo vt 2-00 0-57 3-10 ©0-95
16
89782 |° 2 |June 8, foliage (height 13} inches).......... 3-65 0-82 494 3-04
84
83 June 8, rools. . ... 1-49 0-45 2-96 . 0-95
85
99924 3 [June 20, foliage (height 27 inches).......... 3-04 0-59 451 2:68
26
99923 |...... Junc 20, 10018 o v vv it e 1-50 0-36 316 . 079
25
89928 4 July 2. (immediately after Ist cutting for
30 hay) stubble, (stems and leaves, height
8inches).....vvven i, 1-05 0-30 3-38 0-86
8992'6 ...... July 2, P00tS. o covveni i 1-46 0-35 2-65 0-86
g
00981 5 [July 21 (8 weeks after 1st cutting for hay)
83 TPOHAZe. . oot 209 0-54 3.27 1-73
90980 |...... July 21, 10018 oo 1-04 0-41 "2-55 0-78
82 |’
90985 6 |August 3 (immediately after 2nd cutfing)
87 Stubble (stems and leaves, height 8
INChES)ere e e 0-96 0-31 1:76 0-98
90984 |...... August 8, 10018, .. . 1-00 0-38 1-97 0-76
86

DISCUSSION OF DATA

A detailed discussion of the data presented in tables 15 and 16 will be
defelred until the close of the investigation which will be carried on for a num-
ber of years. It will be, however, 1nterest1ng at this stage to note:

(1) The pe1centages of nitrogen in the dry matter of the foliage as col-
lected on May 25 (height 6 inches) and Junc 8 (height 13 inches) are con-
siderably higher than that of the foliage collecled June 20 when the height of
the crop was 27 inches (see table 15).

{2) The nitrogen content of the dry matter in the 8-inches stubble, col-
lected immediately after the, first cutting of the crop for hay (July 2) is
approximately one-third that of the whole crop above ground on June 20.

(3) The percentage of nitrogen in the roots is highest during the earlier
weeks of growth. Three weeks after the first cutting for hay the nitrogen
content of the roots (dry matter basis) had fallen from 1-46 per cent (July 2)
to 1:04 per cent (July 21).

(4) The amounts of dry matter and nitrogen per acre in the foliage and
roots (as given in table 16) increasc with the growth of the crop, i.c. from the
date of the first collection (May 25) to June 20 (plots 1, 2 and 3).

(5) Considered from the point of view of manurial vmlue it would mppear
from the data of table 16 that the hest time to plough down sweet clover is
when the crop approaches the stage of growth at which it is desirable to cut
it Tor hay.
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TasLe No, 16.—MANURIAL.VALUE oF SWEET CLOVER
Experimental Farm, Brandon, Man., 1927

Fertilizing constituents in pounds per acre

- ) Green | - Phos- .
< Lab'y. | Plot Date of ploughing down weight | Dry | Nitvo- | phorie | Pot- Lime
. No,- : per acref matter | gen acid ash
b, 1b. b, Ib. th. 1b.
89513 1 |May 25, foliage (height 6 inches)....| 3,910-0 4944 17-86) 4-01 16-08 15-93
15 . .
ié ROOtS. e i 2,295-0 298-7 5-99 . 1-69 9.27 2-85
6 \
otk e 6,205-0{ 793-1f 23.84 5-70f 25-35! 1878
89882 2 |June 8, foliage (height 13} inches)....|13,797-0{ 1,278-0| 44.47| 10-35] 63-63] 26-49.
84 .
83 | v [ROOS. e eee it e 2,183:6] 4400 6-37 1-94f  12-66 4:26
85
Total.oooviiiiiiiiiniinns 15,986-0 1,718:6f 50-84] 12.29{ 76-20{ 30-75
99954 3 [une 20, foliage (height 27 inches)....21,272.1) 1,597-8| 48.09 9-27  72.72] 40-68
6 . .
99923 |...... ROOtS. . cv it i 2,0656-3] 5620 840 1-97(  17-61f. 4.44
25 - ’ i
Total..ooovviiiiiiiiiiiinn, 23,028-4f 2,159-8f 56.49 11-24{ 90-33( 45.12
89928 4 (July 2 (immediately after 1st cutting ’
30 {...... for hay) foliage (stubble height 8
. inches).vvieinivnn.. AT 5,047-3] 991-5| 10-35 2-84| 83-51 9-21
27 [ ROOES. v e 2,641-8| 528-3 7.7 1-87)  14-07 459
29 . :
Totals . ooviiiiiiiiiiiennna. 7,6689-1{ 1,519-8 18-06 4-71 47.58 13-80
90081 5 |July 21 (3 weeks after Ist cutting for )
83 [...... hay) foliage.....oocviivin e, 6,481-3| 1,267-2| 26-46 6-78| 41-49] 2196
90982 e[ ROOES 2,184-5 5514 5-70 2-22|  13-98 4.29
3 .
Total........... ERTTT TR TN 8,665-8] 1,818-6 32-16 9-00 5547, 26-25
90985 6 [Aug. 3 (immediately after 2nd cut-
87 ting for hay) foliage (stubble i -
height 8§ inghes)................... 1,003-9 760-2 7-29 2-34] 13:14 744
90084 |...... ROOES. . v ev et iei et eiieninennenns 701-3] 568-7 567 2-81f 11-65 4-20
86 :

Total........... PR 1,705-2( 1,328-9) 12-96 465 24-790 1164

CLOSE GRAZING EXPERIMENT

THE COMPOSITION AND YIELD OF GRASS, CHIEFLY MEADOW FOXTAIL, (ALOPECURUS
PRATENSIS) AS INFLUENCED BY FREQUENCY OF CUTTING AND THE
APPLICATION OF TIFERTILIZER )

This chapter presents the data from the third season of this inquiry, 1929; it,
further, pemmits of a rveview of the yields and composition of the herbage of
the plots as affected by seasonal conditions and fertilizer applications during
the past three years.. ~ ) .

A detailed account of the plan of the investigation has already appeared
and therefore it will only be necessary here to briefly outline the main features
of the scheme and method of procedure.”

* Detailed vesults of the first season’s work in this investigation are given in the Annual
Report of this Division for year ending March 31, 1928; those for the second season are iu
report, Mareh 31, 1929.
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A series of four adjacent plots (A, B, C, D) were laid out in a meadow of
which the predominating grass at the imception of the experiment was meadow
foxtail. The herbage showed strong, vigorous growth. The soil is a moderately
heavy clay loam of high fertility.

To simulate the rotational close-grazing by stock the plots were cut as
follows: A, weekly; B, fortnightly; C, every third week and D, for hay (seed
formed) with aftermath. For plots A, B and C, a lawn-mower was used, leaving
a close cut sward; D was cut with a scythe followed by a lawn mower. The
cuttings were immediately weighed (for yield data), samples and dry matter
content determined; the remainder was rapidly air-dried and ground for analysis.

for the growth of the first year (1927) no fertilizer was used. In the
autumn of 1927 after the last cutting the following mixture was applicd:

Pounds per acre

Ammonium sulphate ... it e e e 50
SUpPerPHOSPRALE |+ v ettt i i e i i i 350
Muriate of potash ...ttt ittt it ia ittt iiaiaan 100

In the spring of 1928, as growth started, a top dressing of nitrate of soda
ab the rate of 160 pounds per acre was applied broadcast.
At the close of the 1928 season the plots were fertilized with

Superphosphate . ..ovviiiiiiiiiiiis cii i 350 pounds per acre
Muriate of potash ... .ottt 100 pounds per acre

In the spring of 1929, nitro-chalk (nitrogen—=15-5 per cent) at the rate of
160 pounds per acre was applied and a further dressing of this fertilizer at the
same rate given in July. )

DRY MATTER CONTENT OF GRASS

The data for dry matter content of the 1929 herbage as affected by fre-
quency of cutting are as follows:—

Plot A, | PlotB. | PlotC. | PlotD.
—_ 16 cuttlings | 10 cuttings | 7 cuttings | 2 cuttings
p.C. p-C. p.c. p.c.
Maximum....o..ooviuiiii 29-89 2711 27-06 T 40-55
Minimum.......ooovin i 17-88 19-22 17-42 29-64

AVCIAEE. oo oo 93-45 | 22-80 22-57 35-10

The maximum, minimum and average data for the dry matter content of
the lierbage, for the four plots and the three seasons during which this experi-
ment has been in operation, are presented in table 17.

As between the herbage of A, B and C for the same season the differ-
ences in dry matter are not of a significant magnitude, although certain
of the data might be interpreted as indicating a trend towards a slightly higher
content as the period of growth lengthens. For practical purposes i, would
appear that in respect to dry malbter content—and hence, in a large measure
succulency—there is no material falling off with the lengthening of the growing
period up to three weeks.

The grass of Plot D, cut for hay, is markedly higher in dry matter than
that of the frequently cut plots. This is true for all three seasons. The lowest
average, 31-19 per cent is for the year 1928, in which the length of season and
ample rainfall permitted the cutting of two aftermaths. In 1929, contrary to
the results obtained in the two preceding seasons, the aftermath was higher in
dry matter than the hay cut; it was a meagre growth of 12 weeks during a
very dry season and was dry, yellowish brown and badly rusted.
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Tasre No. 17.—Dry MarTer CoNTENT OF Grass as Cur, 1927, 1928, 1929
: - : I

A, B. . C. D.
Cut Cut Cut every third® | Cut for hay with
_— weekly fortnightly week aftermatl

1927 | 1928 | 1929 | 1927 | 1928 I 1929 | 1927 l 1928 ] 1929 | 1927 I 1928 | 1929

. p.c. | p.c. | p.c. ) p.e. j p.c. } P.C. } P.C. | pP.C. p.C.' p.c. | p.Cc. | p.C,
Maximumae.ovevivinsss 33-24| 27-08| 29.89| 31.80| 28-85| 27-11| 31-48| 31-30| 27-06| 36-53{ 35-59] 40-55

Minimum. oo eevennn.. 22-61{ 17-39| 17-88] 2472 19.62( 19-22{ 26-13] 16-40} 17-42| 32-13| 25-01| 29-64

AVErage. .o veviio oo | 26048) 21-34( 23-45| 27.62| 21-32| 22-80| 28-34| 22-84} 22-57| 34-33| 31-19| 35-10

DRY MATTER YIELDS

The yields of dvy matter from the several plots for the season of 1929,
calculated to the acre basis, are as follows:—

Weight of Dry Matier per Acre, 1929 >Lb

A (16 cubbings) . ov e i it i vt 3,601
B (10 cubbings) ..o eeiiiniini i i it s 4,288 .
C (7 cuthings) ..vevvnrriiiiiiinian s e e 3,834
D (2 cnblings) .oviiiieiiiin ittt it et 4,772

Comparing these yields, the least weight, as in past years, was obtained
from plot A, cut weekly. Plot B, as in 1928 gave the highest yield of the
frequently cut arcas. Plot C, unfortunately suffered somewh.at from flooding
and gullying, as in 1928, and this no doubt affected its growth and -reduced
its yield. Trom the general trend of dry matter yiclds as affected by frequency

of cutting, it would seem justifiable to conclude that but for the injury referred

to, the yield of dry matter of this plot would have exceeded that of B.

The yield of plot D in 1929 is the highest of the series, as in former seasons.
The “spread ” in dry matter yields between D and the other plots, however,
is somewhat less marked than in 1927 and much less than in 1928, due to the
lighter and less evenly distributed precipitation in 1929. The season of 1928
permitted two good aftermaths of fairly succulent grass whereas in 1929 one
aftermath only, and that a short scanty growth of poor quality, was obtained.

; Table 18 prebents the seasonal ylelds of dry matter, for the years 1927, 1928
and 1929.

TasLe No. 18.—SE.~\SON:\L YI1ELDS, DRY MATTER PER ACRE

PlotA.- | PlotB. | PlotC. | Plot D.
Cut, Cut Cut every | Cut for
o weekly fort- third hay with
nightly week aftermath
1b. 1b. 1b. 1b.
1027, 0 e i ee e enas e 2,918 3,344 4,304 5,311
L N 3,770 . 4,610 4,048 9,306
1020, i e e e N 3,601 4,288 3,834 4,772

1927. The yields of 1927 were obtained before any application of fertilizer
was made to the experimental area. The herbage, except on plot A towards the
close of the season, showed no clover or other legume. The results for this first
year of the experiment gave evidence of the depressing effect-of frequency of
-ocutting on dry matter yields—the more frequent the cutting the less weight of
-dry matter. Confirmatory evidence of this relation of weight of dry matter to
period of growth has been furnished by the data of the two succeeding years.

Plot D, as cut for hay, with aftermath, gave the highest yield of dry matter per
acre. '
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1928. The precipitation of 1928 was hcavy and also well distributed
throughout the growing season. This, with the influenee of the fertilizer applica-
tions is largely responsible for ihe yields heing materially heavier than those
obtained in 1927.

The yields of plots A and B again inerease with the lengthening of the
growing period. Plot C, owing to damage, did not produce its full erop. In this
year (1928) white Duteh clover formed a considerable. portion of the herbage
on A and B and, to a lesser degree, on C. This may be a further factor in
influencing the yzeld of dry matter—that of the clover probably being greater
than that of the displaced grass. - _

The exceptionally high yield of plot D-is to be accounted for by the very
favourable scasonal eonditions and the fertilizer applieations, which resulted in
a very heavy eut of hay on July 3 and two vigorous aftermaths, cut August 27
and October 26. The scason opencd carly and was an unusually long one.

1929. The season opened fairly early, with an ample and well distributed
precipitation in May. With the exeeption of a few heavy showers at seattered
intervals, the remainder of the secason was marked for the most part by very
light showers and several periods of tivo weeks or more of eomparative drought.
The total rainfall for the four months May-August was 12-75 ineches, 3-87
inches less than in 1927 and 5-37 inches less than in 1928.

In consequenee of the unfavourable character of the scason the yields on all
the plots are lower than in 1928, hut it is significant that the falling off of the
frequently-cut plots—A, B and C—is very much less than that of D, cut for hay.
The explanation of this probably lies in the more rapid recovery of clover than
grass after cutting and following a rain; the herbage of plots A, B and C in 1929
~ were largely clover whereas that of D was grass.

The yield of D is but little more than one-half that of this plot in 1928 and
less cven than that of 1927. This, in spite of the faet, that the bottom growth
had considerably thickened since the beginning of the experiment and that the
plot had bheen well fertilized. The very large falling off from the yield of 1928—
amounting to 24 tons of dry matter per acre—must be attributed to the lack of
rain—Owing to drought and somewhat high temperatures the grass on this plot
was ready to be cut for hay one week and ten days carlier than in 1927 and 1928,
respectively—and owing to the same conditions the aftermath was very slow in
starting.

PROTEIN CONTENT OF GRASS
The protein content of the 1929 herbage (dry matter basis) stated in maxi-

mum, minimum and average percentages of the four plots under investigation,
is as follows:—

Plot B.

Plot A. Plot C. Plot D.
— 16 cuttings | 10 cuttings | 7 cuttings | 2 cuttings
p.c. p.c. p.C. p.c.
Maximum............ooo 3170 30-41 25-83 14-09
MINIMUIM . 24-24 21-48 18-50 8-29
AVeIage. ..o 29-15 26-38 2289 11-19

Considering the results from plots A, B and C, eut weckly, fortnightly and
every third week, respectively, a distinet decline in protein content is observed
with the lengthening of the growth period hetween cuttings. However, in addi-
tion to the well-established fact that the younger the grass the higher its percent-
age of protein there is a further contributing factor, viz., the incoming of clover
consequent upon frequent culting. Plot A, cut weekly was essentially all clover,
At the opening of the season there was very little grass. On plot B, cut fort-
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nightly, the clover towards the middle of the season. was almost as thick as on A.
The herbage of plot C, cut every third week, by June was practically one-half
clover.

The significant fact brought out by the data of plots A, B and C is that the :
herbage ‘of a close-grazing scheme is a high protein. concentrate, diluted, it is
true, with water, but with a mueh narrower nutritive ratio and higher nutritive
value than that of ordinary pasture.

The average protein content of the herbage of plot D is less than one- half
that of the lowest of the frequently cut plot (C)... This comparatively. low per-
centage of protein is attributable to two factors: -the long period of growth (the
plot being harvested as hay) and the absence of any appreciable amount of
clover. ' S . ' o

The data of 1929 are in accord with those of the two preceding seasons and
conclusively show that the essential feature of the scheme is the conversion of a
low protein pasturage into one funnshmg, high protein herbage. .

Table 19 presents the maximum, minimum and average data for the protein -
content of the herbage of all four plots for 1927, 1928 and 1929. Tt also gives
the.average of the protein content of each of the plots for the three years of the

enquiry. This is the average of the three yearly averages.
TasLe No. 19.——'.1)ROTEIN\ ConTenT oF Grass: 1927, 1928, 1929
| Dry Matter Basis
Tlot A, Plot B. Plot C. Tlot D,
Cut, Cut Cut every thivd - | Cut for hay with
— weekly fortnightly week © - aftermath
1927 , 1928 } 1929 | 1927 l 1928 I 1999 | 1997 I 1928 ' 1929 | 1927 ' 1928 l 1929
p.c. [ p.c. | p.c. | pee. | pee. | poc. | pec. | pic. | Do | Do | Deco | BeC
Maximum............... 22-57| 32-60| 31-70| 20-60| 26-04] 30-41} 18-52| 25-72| 25-83| 11-32| 16-34} 14-09
Minimum,.............. 18-69| 25-24| 24.24) 15-78] 17-80) 21-48] 15-33| 14.52| 18-50; 9-0 | 11-61] 8-29
‘Avel‘age ................ 21-20( 28-95| 29-15| 18.60| 22-54| 26-38( 17-17| 20- 74| 22-89| 10-16] 13-30] 11-19
Average for three seas~ns| 26-43 22-50 20-26 11-55

These data are of Qpccml interest and significance in revealing the effect of
close-grazing. Plot A, in the first season has the highest maximum, minimum
and average protein content with B second and C, third, a trend undoubtedly
dependent upon the differences in length of growing period. The protein content
of all these- “ close-grazed” plots has increased since the first season—this. -
having resulted from the increasing proportion of clover in the herbage and to
some degree no doubt from thie beneficial éffeet of fertilizing. A, the plot on
which the ‘White Dutch clover first took possession shows as high a protein
average for 1928 as for 1929. This is in accord with field observations. At the
beginning of the second season this plot was almost entirvely carpeted with clover.
The -average protein percentage for Plot B shows. an increase of 4 per cent in
1928, over that for 1927 and is 4 per cent higher in 1929 than in 1928. Plot B
was not covered with clover until well into the summer of 1929. Plot C also
shows an inérease in protein content each season. At the end of the growing
period for 1929 about two-thirds of its area was in clover. The incursion of
clover in these plots has been, roughly, inversely proportional to the length of the
growing period—frequent cutting favouring the coming in of the legume.

FIBRE CONTENT OF GRASS

The fibre content of the herbage for 1929 is closely associated with that of
the protein. The data show that the average fibre content inereases with the
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lengthening of the growing period. The converse of this is true of the protecin
content. Hence, as in preceding seasons, low fibre is associated with high protein
and vice versa.

Plot A. Plot B. | Plot C. Plot D.
—_— 16 cuttings | 10 cuttings | 7 cuttings | 2 cuttings
p.c. p.c. p.C. p.c.
Maximum, ... .oovvrreennennn. B 17-67 18-99. 2101 30-07
Minimum...........,.. .. 12-23 11-18 13+09 23-75
AV TR, vttt et i 15-05 15-42 17-11 26-91

Table No. 20 presents the maximum, minimum, and average fibre content
of all the plots for the three seasons. '

TasLe No. 20.—Fmre Conruntor Grass: 1927, 1928, 1929
Dry matter Basis

Plot A. '~ Plot B, Plot C. Plot D.
Cut Cut Cut every third | Cut for hay with
e weekly fortnightly week aftermath

1927 | 1928 | 1929 | 1927 | 1928 | 1929 | 1927 1928]1929 1927 ) 1928 ] 1929

p.c. | p.c. p.c. p.c. p.c. p.c. p.c. p.c. p.c. p.c. p.c. p.c.

Maximum............ ...] 25-39] 18-82] 17-67f 26-74| 21-57| 18-99( 27.13| 23-86| 21-01| 32-90| 34-33| 30-07
Minimum............... 18-48| 12-39( 12-23| 15-52| 12-65( 11.18( 17-64{ 11-96| 13-09| 24-40| 17-54| 23-75

Average................ 19-38| 16-53| 15-05| 20-50| 18-88| 15-42{ 22-07) 19-77| 17-11| 28-65| 26-85| 26-91

The data here presented show that the average fibre content of each plot
decreases with cach succeeding season. This undoubtedly, as in the case of the
increasing protein content, is due to the gradual displacement of grass by clover,
the fibre content of clover being about 8 per cent lower than grass of the same
age. :

: PROTEIN YIDLDS

The season of 1929 furnished the following weights of protein:—
Weight of Protein per Acre, 1929

AL (10 CUBEINES e ot e et e e et e e e e e e 1,058 pounds
B‘. (10 £ P ,078 ““
C. (7 « S 1,053

D. (2 L S . 500

There are no significant differences among the yiclds from the three fre-
guently cut plots, nor is there reason.to believe that the herbage from these
plots differs much in respect to digestibility. It should, however, be again
pointed out that plot C, due to damage from gullying, did not yield a repre-
sentative crop and might, in all probability, have produced a greater weight of
protein than A or B if the grass on about onc-third of its arca had not been con-
siderably thinned by flooding.

Contrary to the results for 1927 and 1928, the protein yield of D is less than
that for A, B, or C. This plot suffered seriously from the dry season, the hay
crop being very light and the aftermath a growth of short, badly rusted grass.

Table 21 presents the seasonal yields of protein for the years 1927, 1928
and 1929. :
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- TapLe 21 No.—SrAsoNAL YIELDS: PROTEIN PER ACRE

Plot A. Plot B, Plot C. Plot D. -
. Cut Cut every Cut for
—_— Cut fort- third hay with
. weekly nightly week | aftermath
1. R | N 1b. b,
9270 e SUTUUTOUPRRPIN 439 466 571 520
1928..... e e S 1,078 . 1,008 766 14,119
2 TR 1,058 1,078 | 1,053 500

. 1927. As with the dry matter yields, the yleld or weight of protein from
: plots A, B, and C increases with the lengthening of the growing period.

The ylelds of protein for this first season on these plots were less than those
of 1928 and 1929. This may be accounted for in part by the fact that clover
had not appeared on the plots as it did in subsequent seasons, due to the opera-
tion of the close-grazing scheme, by which through the influence of light, the
growth and spread of the legume is encouraged and the stand of grass thickened. .
.- 1928 Tor this season the yields of protein from A, B, and C did not
inerease with the lengthening of the growing period. The more 1ap1d gpread of
the protein-rich-clover on A has resulted in a greater weight of protein from this
plot than from B or C. . The lowest yield from these three plots was that of C,
due in part to damage by flooding of this plot over about one-third of its area.

The outstanding feature of the 1928 results is perhaps the high yield of
protein from D—the hay plot of the series. This no ‘doubt resulted from the
exceptionally favourable seasonal conditions which produced an unusual hay
yield and two vigorous aftermaths rich in protein. .

1929. The weights of protein for A, B, and G ave practically the same.
A slight increase in the proportion of clover on B and a still greater increase on
" C no doubt accounts for this change in the ranking among the plots. "

Plot D produced only one—half the weight of plotem of A, B, or. C.
Unfavourable seasonal conditions—periods of drought and high tempelatules—
adyersely affected the yield of hay and the development of the aftermath.” It
is interesting to observe that the comparatively dry and hot season of 1929
affected more seriously the dry matter rmd protein yields of D the hay plot

-than those of the close-grazed plots. .

DIGESTIBLE DRY MATTER AND PROTEIN

Of the factors affecting the economics of the “ close-grazing” plan of pas-

ture management the most important for consideration is the amount of nutri-
tive material—roughly, the digestible dry matter and protein—produced per unit
area. To calculate the data for this digestible material as produced under the
scheme of cutting adopted, the mean of the highest and lowest dlgestlon coeffi-
cients obtained by \Voodman Blunt, and Stewart have been used.*

Coeflicients of Digestion
(Woodman, Blunt & Stewart)

—_— ’ Pasture grass Hay
Organio Mattor. .. ......cvrvvene.. tveetrers vereatieeiarersieraaeeerntes n 0 8
0 017 1 A P 81 59

* Nutritive value of pasture: Journal of Agricultural Science, V‘o]. XVI, Part 2 (April, 1926),
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TasLe No. 22.—Dnry Marrer AND ProreiN: TorAL AND DIGESTIBLE

1927, 1928 anp 1929 -

) Dry xﬂatter : Protein
Plot
Total Digestible Total Digestible
b b, b, |
A (Cut weekly) oo ov o 10,289 8,128 2,575 2,086
B (Cut fortnightly)........o.coiei e 12,242 9,671 2,552 2,067
C (Cut every third week)........o.oovi i, 12,186 9,627 2,390 1,936
D (Cut for hay with aftermath)..................... 19,389 11,827 2,139 1,262

DISCUSSION Oi<‘ RESULTS

Dry Matter.—Under the conditions of this inquiry plot D, cut for hay
with aftermath, has given the highest three-year yield in both total and diges-
tible dry matter. Plots B and C rank second, with practically equal yields.
Plot A is third. Evidently, frequent cutting (close-grazing) tends to lower the
dry matter yield. :

ProrEIN —Though the highest yield of protein—both total and digestible
-—is from A, the most frequently cut plot, the data for B, cut fortnightly, are
almost close enough to he accounted for by experimental error.

The somewhat lower results for C, cut cvery third week, are in a large
measure to be accounted for by the damage to the plot in 1928, but also in a
certain degree to the fact that it was only in 1929 that clover constituted a fairly
large proportion of its herbage.

It would seem probable from the results obtained and observations made
during the conduct of this work that, for the highest yield of digestible protein,
a period of from two to threce weeks should be allowed for the rccuperation of
the close-grazed area.

In spite of a good aftermath in both 1927 and 1929 and two heavy succulent”
aftermaths in 1928, the hay plot, D, is the lowest in the scries in respect to pro-
ein, both total and digestible.

The main conclusion from this investigation is that the close-grazing scheme
furnishes throughout the season pasturage rich in protein of a highly digestible
nature. The dry matter of the herbage is really a high protein concentrate.
Frurther, it is the best scheme of pasture management so far devised for pro-
ducing the maximum amount of digestible protein per unit area.
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DYKE AND UPLAND HAYS, EARLY AND LATE CUT, 1929

EXPERIMENTAL FARM, NAPPAN, N.S.

This section of the report presents the analytical data from our examination
of the dyke and upland hays, early and late cuttings, collected in 1929, on the -
Experimental I‘alm Nappan, N.S. The series comprises two species, tnnothy
~and couch.

These hays on botanical examination were found to be essentially. pure, -
traces only of other grasses being noted. The samples mlght therefore be con-
sidered as quite satisfactory for the purposes of this inquiry, viz., to determine .
the relative nutritive value (as far as this might be possible from chemical
- analysis) of these two grasses, early and late cut, as grown on upland and dyke
. lands, respectively.

The plots from which the hays were cut are in adJ'went pairs and -weather
conditions at the times of both cuttings were favourable for haying. It was
considered locally that the period of one month between the dates of July 18
and August 17 might fairly represent the interval required for the grass to
advance from a stage, early for hay, to one regarded as late.

" NOTES ON ANALYTICAL DATA

CoucH Grass.—The earlier cut has a higher protein content; this is true
of the hay from both upland and dyke. Contrasting hay of the same * cut”
from upland and dyke, that from the upland area is decidedly the richer in
protein.

Timoray.—The earlier cut hay from both upland and dyke is .the higher
in protein.

Comparing the upland and dyke hays the “ early ” from the dyke is almost -
a per cent higher in protein; the protein content of the “late’ cut is practic-
ally the same for both hays—upland and dyke. A

Considering the nutritive value of the grasses from the standpoint of protein
content, these results may be summarized as follows:—

(1) Hay from dyke lands: that there is very little difference between
couch and timothy of thée early cut but a slight superiority of the couch hay
from the Iate cut.

(2) Hay from upland: “couch” hay from both early and late cuttings
has a higher percentage of protein than the corresponding cuttings of timothy.

(8) Apparently “couch yields richer hay from upland than from dyke
lands and the reverse is true of timothy.

(4) While the difference between timothy and couch grass and between
their hays as grown on upland and dyke are not such as to permit, at this
stage of the inquiry, any emphatic statement as to marked superiority, the
differences in protein content between early and late cut are such as to
definitely show that the ¢ early ” cut is the more nutritious.

Attention may specially be drawn to the differences in protein between the
early and late cut hays. These differences are in both grasses fairly large.
This inquiry has given additional and weighty support to the statement made
from previous investigations that there is a marked decrease in protein with a
concomitant falling off in nututwe value, as the grass matures. The earlier
eut hay is much the richer.

21569—3 '
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WESTERN PRAIRIE FORAGE PLANTS

In the annual report of this division for 1928 the analysis of thirty-five
plants. gathered in 1927 and representative of the native prairie forage plants
(and more particularly of those found on the Federal Reserve at Manyberries,
Alta.) was reported. The .object of the nvestigation is to classify, according
to nutritive value the more commonly occurring prairie plants found to be

palatable and, thus, be in a position to encourage the growth and spread of the
more valuable ones.

This report presents the analytical data of a further collection of ﬁfty
plants from Manyberries and adjacent districts in Albelta gatheled dulmg,
and after, the growing season of 1928.

The samples include the more commonly found grasses, legumes, . sages,
ete., and in several instances the species are represented by samples collected
at two or more stages of growth.

The_following table (No. 24), in addition to analytical data, gives the
botanical and common names of the specimens, dates of collection, stages: of
growth and descriptions of the plants as received after air-drying. ~

The following comments may be made upon the data’ contained in this
table:— .

1. The first four groups of samples are grasses, viz., Stipa comata (spear
grass), Koeleria gracilis (June grass), Agropyron Smiithii (Blue Joint), and
Bouteloua gracilis (Blue Grama grass). Collections  of these were made ab
several stages of growth and also after months of weathering. As in the 1927
series the 1928 collection (table No. 25) shows the younger grasses to be the
richer in protein and that a considerable loss of protein follows the weathering
of the samples. Iurther, some of the 1927 growth was allowed to weather
until March of 1928 and these samples show a still lower protein content. The
nutritive value of these weathered samples was almost negligible, due to loss of
leaf, with a concomitant increase in fibre conten’rr—~WhJch ranges from 36 to 41
per cent the highest percentages in the series.

TanLe No. 25, —ProreiN CoNTENT OF GRASSES AT SLvnRAL STAGns oF GROWTH
(D1 v Matter basis)

) Spear | June Blue Blue
Stage of growth . Grass - Grass Joint Grama
. Grass
p.C p.c. p.c D.C
" Emerging from sheath.......oviiiiiiiieniiiineenans 1451 | 1553 |eveineniiini
Pre-flowering.....oconiiiiiiiiiiii i S O P 1644 | ..oiennn,
Early and lafe flowering......oovvvvvreinreennnn. L PO, 9-72 15-86 11-54
Douglt SEAEE. vt ittt e s it e a ity 8:60 820 |.iviiiiiinn, 8:09
Cured (weathered until November).........cocueeus. 491 [ooiii.L. 3-33 3-33
1927 growth weathered until March 1928.............. 2-83 2:29 3:32 | . 2-87
. . (upla;d)
(flats)

2. A sample of wild barley, L'nb’y No. 96770, pre-flowering stage, on May 25,
is noteworthy on account of its high protein ‘content—28- 59 per cent. This
sample possessed a large proportion of leaf. This feature and the early stage of
growth are undoubtedly contributory factors to the high percentage of protein.

21560—33
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TasLe No. 24.—WEesTERN PRAIRIE PranTs COLLECTED BY

Lab'y.| Ident. Date of Stage of
No. No. Name Loeality collection maturity
96748 | No. 1 {Stipa comata (Spear Grass)......... Federal Ranch, Manyberries, Alta.{Mar, 25, 1928..(1927 growth..,..
491 “ 2 “ “ “ “ .|June 3, 1928..|Emerging from
sheath.
50 “ 3 « € e “ “ . |July 4, 1928..|Dough..........
51 “ 4 ““ e . “ “ .|Nov. 20, 1928..|Cured......... '
52 | “ & |Koeleria gracilis (June Grass)....... “ “ ..{Mar. 25, 1028,,]1927 growth.....
53 “ 6 € “ “ “ .|May 23, 1028.. Enilergélng from
sheath.
54 “ 7 “ “ “ “ .. JJuly 1, 1028..|Late flowering..
55 :‘ 8 “ e .. “ « . |[July 4: 1928..|Dough..........
56 ‘9 |Agropyron Smithii (Blue Joint)...,.. “ “ ..|Mar, 25, 1928..[1927 growth
« from uplands,
57 10 “ “ “ “ “ 25, 1028 10{27 gro[\ivtth
rom {lats
Eg . g “ « « « .. }uile i, %ggg Ercé ﬂawermg .
5 Luly 4, ..|Late flowering..
60| % 13 “ Lo« “ “ ..|{Nov. 20, 1928../Cured..........
61 14 B%xtclo%n gracilis (Blue Grama) “ “ ..|Mar, 25, 1928,.]|1027 growth.....
rass),
62 :: 15 “ « “ « o(July 4, 1928, . |Barly flowering,
63 16 “ “ Big Stick Lake............o.vov . JAug, 27, 1928, . [Nearly ripe,
64 17 L“ “ Federal Raneh, Manyberries, Alta.|Nov. 25, 1028, |Cured..........
65 18 |Poa laevigata (Meadow Grass)...... “ “ ..|Mar, 25, 1928,.]|1927 growth.....
66 “ 19 « “ “ “ May 23, 1028.. En}mrgg{lg from
. sheath,
671 “ 20 Bcckmf)mnia. crucaeformis  (Slough “ “ ..[June 25, 1028..|Ealy flowering
grass )
68 :: 21 1Festuca scabrella (Tall fescue grass). [Cyprus Hills.....ooevrvvneeurn.nnn July 14, 1928..)Early dough....
69 22 [Calamovilfa longifolia (Sand grass).|Federal Ranch, Manyberrics, Alta.|June 14, 1928..|Pre-flowering,..
70 :: 23 |Hordeum jubatum (Wild bm‘loy).... “ “ ..|May 25, 1928.. L
1A% 24 |Avena Hookerii (Hooker's Oats).. Cyprus Hills ...................... July 14, 1928..|Late flowering..
2 25 |Fostuca ovina (Sheep’sfescue).......| ~ “ - . iiiiiiieiieiniin. June 24, 1928 “
73 26 Descha)mpsn atropurpurea (S\vamp Fedoeral Ranch, ‘\Ianybemes Alta.|June 28, 1928..|Pre-flowering,..
grass
74«21 ch“izacl;yrium scoparium  (Beard|Sand Hills Avea........ e Aug. 27, 1928..|RipCicc.erenn...
rass
75 | i 28 Muhlenbergia cugpidata............. Foderal Ranch, Manyberries, Alta.[Mar, 25, 1028..11927 growth.....
76 29 Cult'xmz;mostxs Montanensis (Blue- “ « .| 25, 1928..{1927 growth.....
stem
771 * 30 Cs&umo;);rostls Langsdorfii  (Pine|Coleman, Alta.......ovevver... ...|Oct. 15, 1928..|Cured.
Tass).
;g :: g]é Distichli‘g stricta (Al‘lfali grass)......|Federal ‘I‘{aneh, Manyb‘?rries, AltajMar, %g, Jiggg i)ﬂﬂ&rowt}l.....
...... ..[June 13, ,|Pre-flowering. ..
80 | “ 83 |Carexsp. (Slough sedgo)....... “« . |May 24, 1928.. “
8L | & 34 « (Broad-leafed sedge)......[Cyprus Hills....,......oovvivnnnn. July 14, 1028..|Dough..........
82 | . 35 |Homalobus caespitosus (Dwart ea)| Foderal Ranch Manyberrm, Alta.|May 28, 1928..|Flowering.......
83 36 Homf)xlobus tonellus (Dwarf white .. |May 23, 1928, “
pea,
84 :: 37 |Astragalus sp. (Purple vetch)........ “ “ ..|May 24, 1928.. “
85 38 | Guticirezia Sarothrae (Brownweed) “ “ ..|May 25, 1028..|Pre-flowering,..
86| “ 89 |Diholecos bhisuleatus (Bushy purple ““ “ . |May 27 1028, . |Early flowering.
87 “ 40 AFL%:r)xesm granphaloides............ “ ¢« . |May 22, 1928..|Pre-flowering. ..
88 41 |Salsola pestifer (Russian Thistle). “ “ L |June 4, 1928, . “ ..
89 :: 42 {Psoralea lanceolata (Sand veteh). ... [Sand Hills, .o ieeinrnnenn... June 24, 1928..|Flowering.,.....
90 43 |Burotia lanata (Silver sage)..... ve..|Federal Ranch, Manyberrlcs Alta,|May 30, 1928. . |Pre-flowering. ..
91| * 44 {Dondia depressa (Sea blito)......... “ “ “ 95, 1928, “
92 “ 45 |Artemesia frigida (Prairie Sage).. “ “ ¢ 30, 1028.. “ ..
93 “ 46 thrﬁoghyllu)m pectinatum (Bu%hy “ “ “ 22, 1928, . |Flowecring..,....
whi
94 “ 47 |Atriplex nnttaln (Salt sage),........ ““ “ ¢« 925, 1928, .|Pre-flowering...,
95 “ 48 |Astragalus tenellus  (Decumbent “ “ .| ¢ 80, 1928..|Early flowering
white pea).
96 49 Astnjgftlus sp. (Decumbent purple r & | ¢ 27, 1028, |Flowering.......
pea,
97 “ 50 |Tium Drummondii (Silver pea)..... Cyprus Hills.......ovviviiiiennn.. “ 27, 1028, .|Flowering,....
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Asreceived. Water-free .
Remarks : Lo [
Moist- | Protein| Crude Cﬁr}}’_o‘ Crude Protein|Crude Cigl’)_o- Crude|
ure |N.x6-25| fat drates fibre | Ash |N.x6-25| fat | g | fibre Ash
. p.c D.C. p.c. p.c. p.c p.e.| p.e. | pe | po. p.c. | P.C.
Light straw colour, leaves very 7-06 2-63 1-36f 46-21] 37-29| 5-45 283 1-46/ 49-72| . 40-13| 5-86
- withered, no seed. : . .
Pale green’ colowr, dry and 7-91| 13-36 3-34| 44.06) 26-06] 4-37| 14.51} 3-63| 48-82] 28-30| 4-74
brittle, no fAlowors,
Pz}le green, seed present, some 691 8-01 1.71 45-81| 33-69( 3-87 8:60| 1-84 49-.21|] 36-20[ 4-15
Dry nnddbmttle. not much leaf 7-89 4+52 2-35| 49.36f 27-07[ 8.81 4.91| 2-55] 53-58] 29-39] 9-57
or seed.
Stems and fruiting parts light 7-24 2:12 0-90] 46-70] 35.97] 7.-07 2.29| 0-97] 50-34| 38-78] 7:62
straw colour, loaves weath- . . .
ered and grey . :
Palet giecn, heads and lcaves| 8.87| 14-16 1.95| 42-43] 26:06( 6:53 15.58| 2-14| 46-56| 28-61f 7-16
intac
Pale greon, heads intact.. 8:78 8-87 1.68] 41.481 30-97| 8.22 9.-721 1.-84 45-46] 33-96{ 9-02
Much 1nore ripe than No, 7 8:04 7-49 1.29| 42-34] 30-903| 9:31 8:20| 1-41| 36-34| 33-86| 10-10
Light straw colour, leaf vcry 8-19 3:06 1-67| 43-56] 37-46 6-00 3-32| 1-82] - 47-45| 40-81| 6-60
wenthered; no seed.
Leaf intact, .. ovvvuvvvnsernnens 8-61| . 2-31 1-15) 4689 29.48| 11-50 2.53| 1.26| 51.31] 32-25| 12:65
Coarse growth, no heads.. 9.21| 14-98 1-24f 89.94; 925.44 9-19] 16-44] 1-37| 44.02{ 28.03) 10-14
Tine growth, not quite upe 9-14] 14-40 1-42 40.46| 928-32| 6-26/ 15.86| 1-56) 44.51| 31-18 6-89
Straw eoloux, weathered but 711 3-09 1-08] 55.17] 26.01) 7.54 3-33] 1-16] 59.390| 28.00] 812
- clear, no seed
Same as No, 13, ... oveeen 752 2+66 0.65¢ 47-66{ 33-G8f 7-83 2-87 0-71 51-53] 36-42| 8-47
Paile green, brxttlo stems. fow 7-19{ 10-71 1-07| 45-19] 20-76| 6-08) 11-54| 1.15| 48-70{ 32-06] 6-55
'Stlll somewlmt green, no loss of 5.66|" 7-64 1-83|. d47-21) 3231 5.35 800 1.04] 50-04| 34-26( 5-67
seed,
Completely ripe, no secd....... 9+60 3:01 1-24| 50.33] 28-38| 7.44 3-33} 1.37| ©55.68/ 31.39] 8-23
Veory fow leaves........ 4. 97T 2.23 1-08] 44.33] 37-24] 5.34 2+47| 1.20] 49.14] 41.27) 5-92
Light greeN....o voveennernnnas 1002 12:45 1.82 42.54] 2808 5.09 13.84 2-02 47.07| - 31.21} 5:66
Thick ste:lnmed fino leaved, 9-20| 10:30 1-43[ 41.78| 81-03 6.18| 11-36| 1.56| 46.05| 34.22| 6-81
preserve .
Stems still groen....ooiveyinnn, 8:72 5.4b 1.44 43-121 33-95| 7-32 5-97 1.58| 47.25{ 3v-18[ 8-02
Light glreen colonr, well pre- 8:69 965 1.43( 48.14| 928-41| 3.68/ 10-57[ 1-56| 52.72 31-12| 4:03
served .
Much leaf.. . 11-69| 25-24 a.58 9290.00] 20-55| 9-85] 28-59|-4.05| 32.94 23.27| 11-15
Still somow . 8-60) 573 1.42| 41-65| 33-48| 9:16 6-27| 1-56; 45-49| 36-05| 10-03
Ripening......... 871 5405 1.951 47-01f 30-44| 6-14 6-20] 2-18] b51.62] 33-27] 6-73
Coarse growth, st 9.25 6-83 1-48| 34.75) 38-32| 9.37 7-53| 1.63| 38.20f 42.23| 10-32
Seled t(llloppmg, red and downey|  8.20] 451 2.12| 45.86 34-83| 4.88)  4.93| 2:31 50-01] 3797 4-78
hends '
Very dry and brittle, all seed] 11.25 3.4 2-43{ 46-96| 2969 6-03 4.10| 2-73| 52.08] & 83-45] 6-79
gone; fow weathered leaves. C )
Very dry, seed still on heads, 0-28 2-05 1.40| 40.57| 35-86] 10-84 2.26| 1-54f 44.73| 39-52| 11-95
some leaves present. A
Very dry and brittlo; woll 084 321 210 18-22| 49-07| 17.56 356 2.83] 20.21| 54-43 19-47
“ripened; no seed on head. '
Dry, weathered, no seed.,..... 8-88 3-13 171 56-41] 22-26] 7.61 3.43| 1-88) 61.01( 24.43[ 8:35
Sten{xs ripening, light green 8-67| 14-09 1.78| 43-471 24-38] 7-61] 15-43{ 1.95) 47.60] 26-69) 833
colour,
Light green, smooth and waxy, 8.87] 20.21 2.56| 38.80| 19-48] 9.99{ 22.18| 2.81( 42.67| 2138} 10-06
{;)outgth) and - flexible (not| . .
rittle :
nght green leaves......... 866 12-69 2.02] 41-03( 27.78| 6.92[ 13-90] 2-21 45.01 30-41| 7-57
Very dry and britt T 8.02]  15-26 2-40| 37.771 28-77| 7-78 16:59| 2-61 41.06| 31-28| 8§-46
Mouldy appearanco. 9.39] 14.21] 2-30 35.78] 30-03) 8.20f 15-G6| 2-59| 39-50| 33-11f O-14
Fresh and green, sced pods 9.91] 19-38 2.43| 41-61| 18-44 8.23] 21.52| 2.70[ 46-21| 20-45 9-12
unformed, Howering. . S
Dark green, sago-like odour.. 7.0 17-91 3.78] 47.81| 12-76] 10-04] 19-40| 4-10} 51.81| 13.-82| 10-87
Vel;y drg' tzéll leaves brolxen, 8.56] 17-73 2.58] 40-10] 21-97] 9-06 9-30| 2.82f 43-86). 24.02| 9-91
stoms brittle,
Stemis light yellow.......... e 9-72| 16753 6-19| 89.10| 20-95 7-51 18.31 6-86] 43-31 23:20 8-32
Fige leaved, greon, with some 5.04| 12.89 1-96] 44.18| 11.20| 23.74| 13.71| 2.08] 46-98( 1200 25-23
ry stems. - v
chzlll pra(s‘el\;vedl lenves, stemns) 8.79] 14.40 6.33| 45-25| 19-20| 5-04] 1579 6-94 49-62] 21.14] 6-51
ry and brittle.
Ll.tiht bglreen stems, tougl\ and| 10-86| 17-36 1.97| 28-74| 26-27] 14-80| 19-47| 2-21| 32.24| 29-47| 16-61
flexible ) )
Leaves black, stems dark 1-69] 28-89 3.31] 25.28 9-63} 51-20] 29-3%, 3-37| 25-71 9.79] 31-74
brown, rank odour, damp
clammy feel (dried 100°C ) .
Small soft downy leaves,...... 8-31| 13-54 5.31| 30-37] 25-76| 7-7a] 14-77| 5-79| 42.94| 28.-09| 841
L(izwes green, flowers still yel- 9-00[ 22.28 2-02 36-88[ 21-50| 7.42| 24-23 3.17 4117  23-37 807
ow.
Leaves broken off, very light| 14.41} . 17-84 2.13] 33.96] 11.17| 20-49| . 20-84| 2.40| 39-60| 13-04| 23:04
reen, .
Vegry ‘fine leaved, stiff coarse| 11.23| 1298 2.05 40-08| 26.79| 5-07| 14-62( 3-32| 46-17[ 30-18 5-71
stems dark green. .
Light green, purple flowers. . 13-26] 17-20 1-40| 37-81| 19-49} 10-84] 19-87j 1-01| 43.59] 22-4¢| 12-47
Light downy, white colour, 9.92| 25.61 2.33) 35-11] 18-93| 8-10{ 28-43| 2-58| 38.98) 21-02| 8-99
- coarse stermnmed.
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3. Slough Sedge, Lab’y No. 96780, collected May 24 at the pre-flowerihg
stage, has also a high protein content (22-18 per cent). The slough sedge of the
1927 series collected August 10 possessed only half the protein of this. specimen
(10-93 per cent) due chiefly to the later stage of growth at which it was cut.

4. Lab’y Nos. 96782, 96783, 96784, 96786, 96789, 96793, 96796, and 96797
are different species of legumes (peas or vetehes). All have a fairly high protein
content, ranging from 16 to 28 per cent. -

‘5, The larger number of the sages analysed contained markedly high per-
centages of protein. This confirms the results obtained from the 1927 series.
In many instances the protein content exceeds that of the legumes.

| THE INFLUENCE OF “EARLY TOPPING” ON THE COMPOSITION
' AND YIELD OF TURNIPS

The practice of “topping” turnips some weeks before the date of “pulling”
in order to use the leaves while still green in the feeding of live stock, appears
to be common in certain parts of Prince Edward Island. The question arose,
is this an economic practice; in other words is there a loss in yield of dry matter
(including sugar) per acre when the turnips are “topped” (defoliated), say, one
month before the crop is “pulled”? ’

To obtain dats which would answer this question an experiment was institu-
tuted at Rustico and at the Iixperimental Station, Charlottetown, P.IL.I., the
chief particulars of which are as follows: The turnip crop at both places was
divided, one part was topped October 11, the .other remaining with its leaves
until the date of pulling, October 30, when the roots from both sections werc
harvested. The green weight per acre of leaves and roots was obtained and
samples of both submitted to analysis—from which yields of dry matter and
sugar per acre have been calculated. The data are presented in tabular form.

TaBLE No. 26,—~Tue INrLUENCE oF EARLY ToprriNG oN 111 COMPOSITION AND YIELD OF TORNIPS,
CHARLOTTETOWN, AND Rwusrico, P.I8.1., 1929

. Dry
Roots Yield | | Sugar
Locality Variety Date or per |- Dl_y A Sugar matfiel per
.| of topping leaves aore | Mmatter ;)(;10 acre
1b. p.c. .C. 1h. 1b.
1929 P :

Experimental Sta-{Bangholm....| Oct. 11 |Leaves......| 21,864 | 10:65 |........ 2,329 |........
tion,  Charlotte-|Club-root.....|............ Roots.......| 36,791 | 10-76 0-61 | 3,959 224
town, P.E.I. Resistant.. ...

Oct. 30 |Leaves......| 14,824 | 13.72 [........ 1,964 {........
N Roots.......| 39,204 | 12-85 120 | 5,036 470

RUStICO,‘P.E.I.,' (Il-|Hall's West-] Oct. 11 [Leaves......| 15,983 | 1148 |........ 1,837 [........

lustration Station)] bury. Roots.......| 56,393 9:38 061 | 5,289 344
Oct. 30 (Leaves......| 10,263 | 13-31 |........ 1,365 {........
Roots.......| 66,043 10-71 0-71 7,073 469

It will be observed that the leaves of the early topped turnips contain a
lower percentage of dry matter than the leaves of the crop not topped till the
date of harvesting (October 30).

Similarly, the dry matter content of the roots from the early topped crop,
at the date of harvesting, is lower than that of the roots not topped till harvested.
Comparing the sugar content of the roots from the early topped and topped-at-
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harvesting crops, the latter is decidedly-the richer. - From these data it may be
safely concluded that weight for fwezght the turnips from the non—topped crop
have the higher food value:

Considering food values of the tWO crops per acre, the data are interesting
and significant. There is a decrease in the weight of dry matter of leaf between
the dates of Ouctober 11 and October 30, accompanied by a marked increase in
dry matter of rooc. It is evident that there is a notable transfer of nutrients
" (dry matter) from the leaves to the roots during the last month of growth.

Summarizing the results, the data from the Charlottetown experiment show
that the untopped crop contained per acre 7,000 pounds of dry matter (leaves
- and root§) ineluding 470 pounds of sugar as against. 6,288 pounds of dry matter
and 224 pounds sugar from the early topped ecrop.

The results from the Rustico experiment are in accord with those from
Charlottetown. They show 8,438 pounds dry matter (leaves and roots) includ-
ing 469 pounds of sugar from the untopped crop as against 7,126 pounds of dry
matter and 344 pounds of sugar from the early topped crop.

This inquiry has furnished satisfactory evidence of the marked glowth of
the .untopped crop during the latter weeks of the season; the leaves during this
period continue to function as lungs and stomach, 1esultmg in a. heavier yield.
The practice of topping the crop three weeks or a month prior to the date of .
pulling has been shown to result in a lower yield, per acre, of nutntlenbs and is
therefore non-economie.
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INVESTIGATIONAL WORK IN CEREAL CHEMISTRY

WIIEAT AND FLOUR: COMPOSITION OF THE WHEAT KERNEL AS INFLUENCED

BY DATE OF CUTTING (STAGE OF GROWTII) AND OF THE CORRE-
SPONDING FLOURS FROM THESE WHEATS: CROP OF 1929

REWARD WIHEAT, EXPERIMENTAL STATION, LACOMBE, ALTA.
cror 1929

For the past two years an investigation has been in-progress, at the Experi-
mental -Station, Lacombe, Alta., to ascertain the changes in the composition of
the wheat kerncl, as it proceeds towards maturity. In 1928 samples of Garmet
wheat, at stages from “late milk ” to “firm dough” were forwarded to this
division and analysed. The results of this work are to be found in the annual
report of this division for 1929,

The samples of the 1929 crop (13 in number) were of Reward wheat cut at
two day intervals from August 1 to August 25. These, after grading and valuing,
were forwarded to Ottawa for analysis,

Flours were milled from these wheats by the Cereal Division and also
analysed.

Table No. 27 presents the data for the wheats, table No, 28 that for the flours.

TasLe No. 27.—~REwARD WneaT—DATE oF CuTTiNG EXPERIMENT, EXPERIMENTAL STATION, TACOMBE, ALbERTA—CROP 1020

8 ) Protein (N x 5-7) Ash

7z Date of Woight of )
© | Cutting | oS Stage of Maturity 1,000 | Moisture | 13-8 Grade

ke g kernels percont | Water- | Wateor-

< . moisture free free

= basis basis basis

gms. p.c p.c, p.C p.c
100037 Ist { Aug. 1 [Milk......ccovnennnn.s 14-89 9.18 16-34 18.89 2-26 |Peed wheat.

38 2nd | “ 3 {Latemilk............ 18-25 8-35 15-76 18-23 2-67 {No. 6 Northem
39 ard “ 5 |Barly dough .......... 22,15 8:67 1457 1685 2:02 |No.5
40 4th ¢ 7 8ot 4 ... 23-81 10-84 13-61 15-73 1-87 {No. 5 “
41 5th | “ 9 1Soft to medium dough 26-32 085 13-76 15-91 1.78 (No. 4 “
42 6th | “ 11 |Medium dough, . 27-18 18-84 15-03 17.38 1-69 [No. 4 ¢
43 7th BB s e 28-76 941 17-23 19.92 1-35 iNo. 3 “
44 8th “ 15 ’\Tcdlum to firm dough 30:36 8-87 17-68 20-46 1-35 |No. 3 ¢
45 9th “ 17 |Firm dough.......... .32-19 8:40 18-28 21.13 1.43 [No. 2 “
46 10th “ 19 |Firm to 75 p.c. glazed.] 31-57 7:62 17-54 20-27 1+42 |No. 1 “
47 11th “ 21 \Firm, 100 p.e. glazed..] 31:71 9-73 17.91 20-70 1-35 |No.1 “
48 12th 23 |Hard dough.......... 32-06 9-53 18:12 20-95 1.39 {No. 1 ¢
49 13th “ 25 [Harde.....ovvevinnns. 31-73 9-13 18-12 20-95 1-30 [No. 1 “

Tapre No. 28.—TFLours rroM Rewarp Waesar—Dare or Curring ExXrEriMENT, EXPERIMENTAL STATION,
ACOMBE, ALBERTA

Crop 1929
Protein (N. x §-7) Ash
Lab’y. Milling . Date of . 13-5
No. No. Cutting cutting Moisture | . cont | Water-free | Water-free
’ moisture basis basis
basis
p.C. p.c. p.C. p.C.
100942 |  29-160 | . 1st | Aug. 1 12-91 15-69 18:13 0-94
43 29-161 2nd “ 2 12-98 15-24 17.62 0-83
44 29-162 3rd “ 5 12-73 13-96 16-14 0:71
45 29-163 4th “ 7 13-12 13.13 1518 0-75
46 29-164 5th “ 9 13-16 13:23 15:30 0-61
47 29-165 6th ¢ 11 12-86 14-60 16-89 0-66
48 29-166 7th ¢ 13 13-48 17-44 20-17 0-54
49 29.167 8th “ 15 13-42 17-51 20.24 053
50 29-168 9th “ 17 13-71 17-48 20-20 0-41
51 29-169 10th “ 19 14.15 17-19 1987 0-43
52 29.170 1ith “ 21 13-60 16-29 18-84 0-42
53 20.171 12th “ 23 1364 17-25 19.94 0-38
54 29-172 13th “ 25 13:13 17-08 19.75 0-43
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WHEATS

WeieaT or Kernen—The weight of kernel steadily increases from the first
to the ninth cutting inclusive (August 17), after which it remains practically
constant,

ProrEin.—The percentage of protein (dry matter basis) decreases markedly
from the first to the fifth cutting (August 9) and then increases for the next two
cuttings; from the seventh to the last cutting (the thirteenth) the protein content
is fairly well maintained at the maximum figure.

These trends, in respect to both weight of kernel and protein content, are
‘similar to those observed in previous investigational work on this problem,

RELATION OF PROTEIN To GrADE—Admitting that protein content may bear
a relationship to grade, provided that variety and degree of maturity are constant
factors, then it would appear that the wheat of the ninth cuttmg, (August 17)
should be graded No. 1 rather than No. 2,

Asm.—The percentage of ash decreases with the development of the kernel.
It is m'untalned at a practically constant level from the seventh cutting to the
end of the series.

From the data of this series, using the results for weight of kernel and pro-
tein content, yield and. quality had reached then optnna,, applommately, eight
days before the last cutting,.

FLOURS

The trends already noted as occurring in the protein and ash of the wheat
are observed to be present in the flours. With milling procedure standardized
and carefully controlled it might be expected that the composition of the wheat
would be reflected in that of the flour,

From the data of this series the following deductlons may be made with
respect to the relative composﬂ:lon of wheat and its corresponding flour:—

ProrEiN.—In ploteln flour avelages about 0-75 per cent lower than the
corresponding wheat.

Asg—1In ash the flour averages about 1:2 per cent lower than the wheat
from which it was milled. :

WHEAT-—COMPOSITION OF THE. WHEAT KERNEL AS INFLUENCED BY
HEREDITY AND ENVIRONMENT—CROPS OF 1925, 1926 and 1927

F01 several years (1924-1928) mcluswe series of wheats compnsmg about
50 varieties have been grown by the Cereal Division at a number of the Experi-
mental Farms and Stations of the Dominion Experimental Farms system. These
series have been analysed and the data have permitted a study of the influence
of heredity and environment on the composition (particularly the protein con-
tent) of these wheats.
_ By growing a number of varieties-at the same Station and, therefore under
the same environmental conchtlons, a knowledge of chffelences in composition .
due to inherited qualities is obtained. By a study of the data of the same wheat
grown at different Stations, the influence of environment may be ascertained.

" The analytical results for the 1924 crop were published in the Annua,l Report

of this Division for 1926, those for 1928 appeared in the 1929 report. -

The tables here plesented contain the data from the analysis of the crops
for 1925, 1926 and 1927, grown at the several Farms and Stations of the Experi-
mental Falms System in the western prairie provinces:.
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Tasre No. 20—Wrear—Coarosirion of TiE WHEAT KrRNEL A8 INFLUENCED By INEREDITY AND ENVIRONMENT—CROP OF 1025

¢ OSEIN SRRSO XOO T RO o

. On Water-
, s . . Weight of 3 free basis
Lab'y. | Milling |- Locality Variety -1,000 Moisture Protein
No. No. kernels (N x5:7) | Protein
(N.x5-7)| Ash
grms. p-c. p.c. .C. p.c.
83263 25-1 [Ezperimental  Tarm, Garnet 0. 652...000uuenns 22.74 8-16 12-80 13-95 | 1-7
Brandon, Man.
64 9 ] « Marquis O15.....v.en. .. 29-79 9-81 |  10-51 11-65 | 2.2
77 15 « « BrowniC. ..o, .vvesiasnanss 19-03 11-81 11-26 12:77 | 2.0
78 16 « @ Ceres (M. x K. 1658)...... 27-90 11-20 13.04 15-70 { 2-4
79 17 “ « Cuddlis Sel.............es 19-80 11-52 12-20 1379 | 2.2
80 18 “ “« Early Triumph,......... .. J N1 3 A PR P PR P
81 19 « 2 23-14 11-01 1347 15-13 1+6;
82 20 « Kitchener. 19-96 11-20 11-80 13:20 | 2-4
83 21 “ 26-95 10-58 14-11 16-78 | 2.2
84 22 « 27-68 g- 14-05 1539 | 19
85 23 « 30-31 10-90 14.42 1618 | 2-4
86 24 « 29-07 11-07 14-77 16-62 | 2.2
87 26 «“ 31-20 11-31 12-12 13-67 2+0
88 26 «“ 21-05 11-80 12-79 14-51 240
89 27 « 30-04 10-97 1480 16-62 | 2-0
90 28 “ .. 19-81 10-88 13-11 14.71 23
91 29 “« p . 18-18 11-75 11-66 1322 1 2-2
65 3 |Experimental Station, |Garnet O. 052........... | e8-68 10-76 1272 14-25 | 1-6
Morden, Man.
66 4 « “« Marquis Q. 15......00vuue- 28+13 8-12 14-30 1556 1-7
92 30 “ « Aurora (Velmorin).,...... 28-97 10-20 13-53 15-07 | 1-8
93 31 « “ Brownic......... i 2687 9-48 13-05 14-42 | 1.0
94 32 « « Ceres (M. x IS, 1658).. 34-01 9-07 12.09 14:20 1-8
95 33 “ B TOWIN..iieseeennnnsns 27-23 9-82 13-19 14-62 | 1-9
96 34 « “ Duchess............. voren . . .
97 35 « « Darly Red Fife...oooiunes .
98 36 « « Early Triumph........... 202
99 37 « « Garnetu. .y ieiiieieiianis 156
300 38 « « HUron. ... vvsevierinneons 2:04
01 39 “« « Kitchener...ouuvurase. P TP
02 40 i “ 1077 S 30-87 9:65 1253 3.87 | 1-89
03 41 € ¢« Kubanka........... 36-16 925 13-98 15-40 1-95
83304 | 25-42 « [ Lacombe Sel.,...... 37-31 8-96 12.17 13:37 1 1:95
05 43 « « Major........... 27-80 8-23 14-74 16-06 1:98
06 44 « " Marquis O-15..... 29-20 8-81 14-20 15-50 § 2-11
07 45 « « M.XRB. 1655, 00.0svunans]ernnsnsss FOODI R FATSU U PO
08 46 « « M. x Kota 1656...... 36-11 8:26 12.77 13-92 | 2-06
09 47 “ “ Orchard Sel......... 30-37 9-10 11-97 13-17 | 1-90
10 48 «“ « Quality........... 36-44 8-32 13-13 14.32 1.85
11 49 “ e Red Quality A.. 35-60 8-90 13-47 14:78 ¢ 2402
12 50 « € Reward. 35-49 10-07 16-13 17-94 | 2413
13 51 “ “« Ruby... 25-10 8-50 12-03 14-14 1-95
14 52 .“ « Supreme 27:76 3-86 10-00 12.09 | 2-00
83267 5 Exper.lmental Farm, Garnet O, 652 19-44 7-70 16-01 17:34 ) 2-07
Indian Head, Sask. . 7
68 6 « “ Marquis O+15......0v0v..l| 21486 8-02 16-76 18-22 [ 1-04
83315 53 «“ “ Brownie....... 2290 11-08 14-37 16-15 | 2.01
16 54 € « 24-36 8.57 14.30 15-64 1-58
17 55 « « 30-13 10-17 13-80 15-37 | 1-76
18 50 “« « 31-30 10-01 12-69 14-10 1-63
19 57 “« 30-35 9-99 14.88 16-54 1-40
20 58 « « 30-33 8-30 15-01 16-37 | 1-64
21 59 “ « 30-70 10-19 14-29 15-92 1:70
22 60 “ % 30-19 10-09 15-83 17.01 1-97
23 61 “ ¢« 33-11 g-84 15-76 1748 1-79
24 62 ¢ f 20-42 875 13-20 1472 1.50
25 63 u ¢« 31-20 9-93 14-12 15-08 1-03
26 64 « « 33-02 8-50 11-38 1258 1-567
27 65 i «“ Reward.....v.... 28-76 ¢:00 15.25 16-92 102
28 60 “ ¢ SUPreme........... 30-51 9-87 12-53 13:90 1-54
29 67 “ “ U.of A.222...... 30-18 10-20 11-36 12:65 [ 1-48
83273 11 |Dxperimental Station, |Garnet O.652..... 2374 795 15+76 17:12 ) 1+85
Swift Current, Sagk.
74 12 « S Marquis O. 15......... Jea 2010 7.81 16-97 18+41 | 1-38
330 68 “ £ Tarly Red Tife. . 32-56 10-04 1533 17.04 | 1-51
31 69 “ “ Garmet........... 2534 7-95 16-16 17-57 | 1-63
32 70 « “ Kitchener... 2870 9-40 14-44 15-94 1-46
33 71 « “ Kota,.......... 25+80 10-69 17.17 19-23 1-40
24 72 “« « Marquis O. 15... 27-50 8:65 17:20 18-83 1.04
35 73 « ¢« Red Bobs....... 20-41 10-28 15.04 16-72 | 1-48
36 74 “ €« Reward.., .. 2763 10-29 17-23 19-21 1.51
37 7% « “« Ruby........... 23-18 10-55 15-93 17-81 1-59
38 76 « Lo Supreme. ....... . 28-88 10-57 15-02 16-80 1-38
83269 7 |Expermental  Station, |GarnetO.652....... PR 26-91 9:95 14-18 15:75 | 1-66
Rosthern, Sask, -
70 8 . « Marquis O+ 16.....cveenn.n 31-54 10-02 14-80 1645 | 1.58
339 77 “« f« Brownic..«......... .. 2414 10-27 15-54 17-32 1.55
4 78 “ « Ceres (M. x I. 1658). 28-41 10-27 15+56 17-34 | 1-61
83341 | 25-79 ¢ « Early Triumph... 24-67 10-18 15-96 17-77 1-90
42 80 «“ “ Garnet........ 24-00 9-87 15-45 17:16 | 1.48
43 81 o €« Kitchener 28-84 9-70 13-83 15-32 1 1-53
44 82 «“ f« Kota......... 27-40 9.61 17.16 18-00 | "1-63
45 83 “ “« Marquis O-15 ceeaen 31-56 1000 15-39 1710 1.7¢
46 84 “« “ Orchard Sel...... cherereee 2837 1005 15-87 17-65 | 1.72
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Tasie No. 20.—Warar: Co)ipostrioN oF THE WHEAT JCERNEL AS INFLUENCED BY HEREDITY AND EnvironmenT — CROP OF

1925—Concluded

On Water-
Lab’ S Locall Variot: Weig}]l&: of Protel - free basis
ab'y. | Milling ocality arioty B . rotein
No. No. kernely | Moisture (N x5:7)| Protein |.
(N.x5:7)] Ash
) . grms, p.C. p.c. p.c. | p.e.
47 85 Exlr%ernglenmls S]tat\on, Preston..ovieiiviens veesss 29.52 10-23 15-00 16-78 | 1.72
osthern, Sask. -
48 86 S “ Reward...o.ooiveinininnes 30-99 10-81 17-35 19-45 | 1-61
49 87 “ « Red Fifow.cooiviieirannas 27.20 10-69 15-59 1746 | 1-70
50 88 i o Ruby..oivviiiiieviniiens 20-93 10-78 16-03 17:97 | 1-50
51 89| N . Supreme 26+40 1059 14-33 16:03 | 171
83271 9 Exsperéglesntnl Station, Garnet O+0652.......00000n 27.52 10-73 13+72 15.59 | 1.28
cott, Sask,
72 10 “ Mmqulso b U T 34-41 10-37 14-63 1632 1.84
83352 90 w« w TOWIIC. .0 vuvavssrrrnnven 2853 11.05 15:62 17-56 | 1.34
53 91 « “ Early Trlumph ..... enves 37-34 10-81 13.93 15403 1.25
54 02 “ w Garnetu..ooveenens 31-82 9:93 14.55 16-156 1.34
55 93 “ “ Golden. Ceveraenans i 3459 11.54 15:70 17:74 | 1-40
56 04 f« “ Kitchener........... veeenn 3665 10-25 13-26 1477 1.31
57 95 « e Kota,.oiiuuees Cevireneaes 3534 11.10 16-14 18-15 | 1.44
58 96 “ « Marquis O 15,000 ivviennss 35:78 9-78 1563 17-32 | 1-39
59 97 “ “ Red Fifo..oviviiennennne. 33-14 6-93 15+57 16-73 | 1-18
60 08 “ “ | Red Bobs... 36-81 10-02 1414 15.71 | 1.27
61 99 i« “ Reward... 35-01 10-39 17-45 19-47 | 1-52
62 100 - “ Supreme.......... Ceveenan 3660 9-30 13-68 1475 1-31
63 101 E.\'Ir‘Jemm%ltnkISttution, Early Red Fife ......... . 3723 8:99 14-56 16-00 | 1-32
acombe, Alta,
64 102 @ “« Triumpli,., . vveenseerenns 33-88 8-28 14-16 15-44 | 1.16
65 103 “ « Garnet O:652............. 26-22 11-00 15-80 17-75 1-63
66 104 “ « C. 14733 Hurd Federation. 37.04 10-51 14-14 15-811 1-39
67| . 108 " s Kitchener....... e e 3511 8.94 12-81 14.07 | 1-34
68 100 “ “ Kota.....oovuanen Ceenenen 3340 | ~ 877 15-99 1753 | . 1:35
69 107 « “« Huron O-3........... 31-25 9-32 15-97 17-61 | 1-36
70 108 “ “ Marquis O-15,.......... . 33-69 9-73 14-3¢ 15-88 | . 1-66
71 109 “ “ Pioneer. ... v ivairenrssers 27-88 7-34 16-95 18-29 1-32
72 110 “ « - |Quality...... 39+28 9:95 13.01 14-45 1-32
73 111 “ “ Reonfrew. . 36-04 6-04 16-93 18-19 1-38
74 112 i« “ Re\vnrd... 3200 10-47 18.24 20-37 | 1-39
5 113 “ w“ Ruby... 29+13 8-28 16-56 18-05 1-56
76 114 “ “ SUPTCIG. vvrsnnns .. 32-43 10416 [ooeeeniian Sisiiaiaan 1.30
71 115 “ “ Producer O-17.....00uunes 4055 10-24 14-43 16-08 [ 1.27
78 116 “ “ Univ. of A, No, 222..:.... 31-83 10-36 1461 16-39 | 1-17
83275 13 E%eglllrﬂqzatnl itlatgon' |Garnet O+652...vavuensnes 28-96 10-32 12:17 1357 | 1-85
ethbridge, .
76 14 N “ Marquis O-15........ 26-90 8-93 17-00 1866 [ 1-70
79 | 25-117 " “ Ceres (M, x K 1658) 24-23 10-97 16-67 18-72 | 1+67
80 118 “ “ Kitchenor... 25.37 9-38 16-68 18-41 1-92
81 119 “ “ Kota....... . 24-83 9-86 17-19 19-07 | 1-83
82 120 “ " Marquis O+15 21-21 8-13 17.84 19-42 1-91
83 191 “« “ Marquis (weathered 2240 989 18-01 20-00 | 1-95
84 122 “ “ Red Fifo (dup.)..... 24-24 g-30 18-88 20-82 | 1-95
85 123 “ @ Reward (weathered .. 24.77 9.01 17:76 20-46 | 1-80
86 124 “ “ Renfrew (origianl)........ 26-79 10-10 15-76 17-53 | 1-69
87 125 “ “ Supreme (weuthered) 24:60 9-95 15-63 17-36 ) 1-41
« (duplicato).
88 126 «“ U. of A. 222 (duplicate). . 26-49 9-68 15-10 16:72 1.55
89 127 o “ Gtmtl,et (weuthered) duph- 29.04 9-34 14-14 15-60 | 1-72
cate
90 128 “ « Kitchener,.. 40-05 8-70 13-32 14:59 | 1-47
91 129 “ « Marquis O- 3574 - 8:54 13+30 14.54 | 1-70
92 130 “ “ «“ 10 36-33 7-59 12-99 1406 [ 1-54
93 131 “ “ Reward. i vevnieneeianee 35+34 10-40 17-30 19-31 | 1.70
94 132 e «“ (wcnthewd) dup. 36-37 10-09 18-85 18-74 | 1-63
95 133 “ “ Ruby (wenthore Yeueenn 30-73 8.43 15+91 17-37 { 1-66
96 134 - “ Suprenie (weathered 3445 633 13:15 14.04 | 1-47
83397 135 E%Jerunelntgl S‘tﬁ&m, Early Red Fife 34-20 9-97 15-71 17-45 | 149
eaverlodge, )
08 130 “ .o Early Triumph........... 29408 9-20 15-45 17.01 | 1.30
99 137 “ “ Garnet.......... 23.01 7-32 1475 15-94 | 1-90
400 138 w “ Huron O-3.. 28-40 10-66 15-22 17-03 1.41
01 139 “ “ Kitchener... 3012 817 14.86 1618 1-33
02 140 “ «“ Marguis O 15 32-24 8-22 16-51 17-99 171
03 141 « “ Red Bobs.. 31-22 8-04 1529 16-63 1-32
04 142 “ “ Reward., cees 31890 1011 17.57 19+55 | 1-27
05 143 “ “ Ruby..... ereessnnes 264506 7-84 16-24 17.62 1 1-40
06 144 w« « Garaet........ Cerveeeeaeas 2445 9-15 14-34 15-78 | 1.44
07 145 w “ Marquis O+16,,..vvveevens 28-52 851 14:76 16-13 | 1.32
08 146 “ N Rewarda, ..o ovrveeroaiins 33-92 1011 16-09 17:79 | 1-39
9 147 ]g\pén‘l’mentiz] Stzt])ton, Garnet O652..000vvveen 32.04 ©9:79 14-6¢ | ,16-28 | 1.58
fort Vermilion, Alta, .
10 148 Huron O-8..vvvvienenes 39-26 10-97 1193 1340 | 1.47
P 149 i S Kitchoner.. . 38.74 8:53 12-13 13-26 | 172
12 150 “ “ Marquis O-16 37.53 10-02 15-22 16-91 1-79
13 151 b «“ Red TFife 0'17.. 40-48 9-39 14.38 15-87 | 1.73
14 152 “ o Reward... 37-04 9-11 15.91 17-50 | 1-80
15 153 «“ w« Red Bol b 38-38 8-82 14.43 15-82 1.67
16 154 “ “ Renfrew U of AL, 41.53 10-04 13-79 15-34 1.93
}g igg :: « 32-69 11.40 14-14 15.96 | 1-86
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Crnopr oF 1026,
8
. i Protcin (N. x 5+7) L=PN
, Mil- . . Weight . 9 5
Lab’y. | ling Locality Variety of 1,000 | Moisture 1345 Water- |43 8
No. No. leernels Moisture | freo =
basis basis -
- gm, .C. p.c. .G. p.c,
80127 26-1 |Brandon, Man.............[Axminster.......... PP 28-05 11-46 15-81 18-27 | 1-93
28 2 O L JCeres....vinvinnnens 32-05 11-53 16.28 18-82 | 1.74
29 3 o |Garnet 00652....0000vuuenn 26-81 10-37 15:70 18.14 1.59
30 4 “o L Kota..oovvvnniineses 27-18 10-86 16-12 18-63 | 1-73
31 5 ¢ . tMarquillo...... 34.28 1218 14-85 17.12 | 2:25
32 6 “ ..|Marquis 0-15... 29-79 10-43 15.74 18.20 1-69
33 7 “o L. .|Parker’s Sel. .. 30-65 11-14 16-13 18-65 | 1-65
34 8 “ L |Quality........ooiiiaai 39-06 11-34 12-95 14-87 1.78
35 ¢ oo L ..|Reward 0-928...., PP 35-30 11-44 16-15 18-68 1-66
36 10 ¢ ARed Fifo 0-17.. 00 oo vvunnnn 22-70 11-36 12.76 14-74 2-05
37 11 “ Renfrew......ooovvvvvnnss 31-70 10-86 15668 18412 176
38 12 |Morden, Man.... L.|Garnete...oiniiinin, . 25-05 10-79 9-94 11-49 1.81
39 13 ¢ . ..|Marquis. 25-51 10-74 10-35 11-98 1 2-06
40 14 L .|Reward.. 38-17 10-67 14:82 17-16 1-99
41 15 [Indian Head, Sask [0 T 32-99 1248 12+55 14-61 | 18
42 16 « « . Early Red Fife 0-16.. 3897 12-10 11.70 13-64 | 2.2
43 17 ¢ “ CGarnet 0-652..,.. 2672 1064 12-94 1496 14
44 18 ¢ “ Kitchener.. 33-04 12-34 12-33 14.26 | 1-9
45 19 “ “ Kota.... . 31-40 12-41 14-15 16-36 1.7
46 20 “« < Marquis 30-24 10403 12.83 14-84 1-6
47 21 « ¢ Parker’s Sel. 3312 12435 13-62 15:76 | 1-9
48 22 « “ Red Fife 0-17...... 30-98 12-23 12.70 14-68 | 2.0
49 23 “ ¢ ..[Reliance......... ves 34-52 12.38 1156 13.36 1.9
50 24 “ “ .|Renfrew........ooovieenn 33-30 11-68 12:55 14-48 1-8;
51 25 “ “ ..|Reward 0-928.,........... 32:70 1176 13-556 1566 16!
52 26 “ “ . ..|Supreme 31-14 12-42 12.25 14-16 | 1+
53 27 |Swift Current, Sask.......|Barly Red Fife 0-16.. 36:70 10-90 15-69 18:13 | 16
54 28 « “ . Barly Triumph v 25-71 10-64 16-19 18-72 | 1-3
55 29 “« ..|Garnet 0-652.,............ 23-28 10-62 16-29 18-82 15
56 30 I ..|Kitchener...... 25-81 11-67 1469 16-98 1-6
57 31 “ Kotal ..l 2568 11-09 17-88 20-67 | 1-6
58 32 “ ..|Marquis (North Cotc).... 27.02 10-13 16.48 19-05 1+0!
59 33 “ ..|Reward 0.928 28-50 9:03 17-72 20+49 1.5
60 34 “ ASupreme.,..... 26-00 11-69 16-63 19:22 1.4
61 35 |Rosthern, Sask. ... N (6 30-19 11-890 1464 16:92 { 1.5
62 36 “ . ..|Early Red Fife........... 32:62 12-02 14-01 16-19 1.2
63 37 “« ..|Early Triumph....... 30-66 11-99 13-41 15-50 1.3
64 38 “ ..|Garnet 0652.............. 21-15 10-41 14.01 16-19 1.2
65 39 « AXitehener..,....... 28-74 11-99 13:75 15:90 1.5
66 40 ¢ L\ Kota. ..., 28-36 11-92 15.55 17-99 14
67 41 «“ ...|Marquis 0-15,.. 2492 9-59 14:93 17:26 1.2
68 42 ¢ ....|Red Fife 0-17.. 2628 10-99 1602 18-61 | 1.6
69 43 « ...|Reward 0-928........... . 2925 11-17 15.60 18-03 1-3
70 44 “ ...|Supreme..........oiiunes 2745 11-26 13-71 15-85 1-3
71 45 |Scott, Sask... ...|Early Red Fife...... 35600 11-21 15-65 18-09 1.4
72 46 « . ...|Barly Triumph...... 31-16 10-90 1636 18-01 144
- 78 47 “ . ....|Garnet 0-652, .... 24-68 9.78 17.21 19-90 1.7
74 48 “ . ...|Kitchener..,... .. 30-32 10-59 1520 17-58 1.5
75 49 ¢ . ...{Marquis 10 B........ 29-98 9-54 16-29 1884 | 1.3
76 50 « . . IRed Fife 0-17...0. .. 2978 10-91 17-21 1080 | 1.4
77| 20-51 “ . ...|Reward 0-928........ 33-28 11-02 15-90 18-38 1+b
78 52 “ ..{Supreme....... 31-47 11-05 16-06 18:57 | 1-4
79 53 |Lethbridge, Alta.. JCeres.............. 23-12 1122 15-42 17-82 1-0!
80 54 “« « Early Triumph.. 28-02 11-24 13-77 15-92 14
.81 55 “ “ Garnet 0+652 28-96 10-60 15.08 17-38 1 19
82 56 ¢ “ Xitchener.. 29-72 10-74 13-92 16-10 1-5
83 57 « “« Kota.... 27-10 11-15 16+06 18-58 16
84 58 “ « Marquis 10 B 28-96 10-51 15-01 17:36 1-5
85 59 « “ Red Fife 0-1 26-568 11-86 16.36 18-91 16
86 60 “ “ .|Renfrew. 31-61 11:54 14.21 16-43 1-8
87 61 “« . Reward., 27-79 1056 1650 19-07 1-6
88 62 “ e Supreme....... . 2778 10-47 13-08 15+81 1.3
89 63 ¢ e Early Triumph,..... 33-78 10-79 11.74 13:57 | 1.7
90 64 “ e QGarnot 0-652......... 28-00 10:86 11-48 13-28 1-8
91 65 “ S Marquis 10 B.. . 36-24 9-93 13-54 16-65 | 18
92 66 ¢ e Red Fife 0-17.. 33-30 10-45 11-63 13-46 1-8
93 67 “ “C Renfrew....... 3877 10-80 11-02 12.74 1.7
94 68 “ e Reward 0-928.. 31-82 10-40 12-82 14.82 | 1.8
95 69 “ e, Garnet 0-652... 31-31 10-99 1246 14.40 } 1-3
96 70 “ C e “ o 0:6h2.. 31-18 10-93 12-89 1400 | 1-4
97 71 « “ “0-652...... 29-38 10-97 14-22 16+44 1-8
98 72 « “ Marquis 0-15....... 32-46 10-53 13-61 15.74 1-6
09 73 “« « “ L 0:16.... 30-30 10-11 13:27 15-36 1+b
200 74 “ i Renfrew,.......... .. 38-10 11-02 13-13 1618 | 20
01 75 “ E Reward............ . 35-41 10-54 16-73 19.34 15
02 76 |Beaverlodge, Alta.........|Early Red Fife 0-16. . 35-84 10-44 11-68 13:50 1.4
03 77 « “ vevvero.|Early Triumph,... 32-83 10-23 11.84 13-70 12
04 78 « C Garnet 0-652..... . 27-32 10-61 12-03 1301 1:2
05 79 “ T «.|Fluron 0-3.. 34-80 10-21 12-10 13-99 [ 1-4
06 80 “ P Kitehener.... 36-00 11-22 11.04 12-76 1.2
07 81 € “« vevreve.|Marquis 0-15 31-31 10-03 1429 16:51 ] 1-4
08 82 “ “ ..|Red Bobs.... 35-52 10-90 12-26 14:17 1 1-2
09 83 “ e Reward 0-928, 34.06 8:99 14.79 17:10 | 1-3
10 84 “ R Ruby 0-623 30-46 10-73 13-15 1520 | 1-1
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Protein §
Mil- ) Weight . N. x5 ﬂE‘E
Lab'y. | ling Locality - Variety of 1,000( Moist- 4 Bg
No, - No. . kernels | ure 13-5% | Water- |7 &"
Moisture | free E
basis basis
gms, p.e p.c. p.c p.c
04243 104 |Brandon, Man... 28-33 10-02 11-45 13423 2:12
44 105 “ . 28-82 | 10-19 11-81 13.67 | 2-25
45 106 « . 16-85 10-08 10-14 11-72 1-90
46 107 “ 23-58 10-03 11-51 13-30 [ 2:06
47 108 “ . 32-82 976 § 12-31 14:23°} 200
48 109 “ . 32-48 10+56 11-88 13-73 1-83
49 110 o e 28-54 10-49 11-98 13-85 | 2-12
50 111 « vee 27-36 | .10-18 11-37 13-15 | 2-09
51 112 L 21-76 | 10-25 10-21 11-80 | 2-38
52 113 « .|Rewnrd.. 28-77 | 10-49 | 12-29 14:21 | 206
94187 12 [Morden, Man....ooev. e JAUOI R o ivienenes Ceeearae . 29-52 | 11-30 | 11-19 12-93 | 2-10
88 13 “ “JAxminster.. . oivviiii i 32-30 10-79 13-01 15-04 [ 2.04
89 14 “ COreS. .. vvaivraneiiniensananan 27-36 | 11.07 | 13-46 15-56 | 2-00
90 15 “ Garnet, . 28-34 1 11-04 | 11-33 1310 | 2-02
91 16 “ 2860 [ 10-86 | 14-14 16-35 | 2-23
02 17 w« 34-64 10-84 13-50 15-61 1-99
93 18 “ Marquis. , 30-90 1111 12-44 14-38 | 2-16
04 19 « Parker’s Sel 33.40 | 11-20 | 13-93 16-10 | 2-09
95 20 “ Quality, 37-26 [ 11-18 13-13 15-18 | 2-08
96 21 “ . Reward. 35-61 1140 | 14-79 17-10 | 2-1
04253 114 |Indian Head... Ceres. ... 33-70 972 | 14-06 1625 | 1.9
54 115 “ E. Red I 3462 8-98 11-17 12:91 1+8i
55 116 « .|Garsot..... 28-36 10:28 1365 15-81 1-8
" 50 117 “ Kitchener,. 36:02 976 [ 11-54 13+35 1 1-9
57 o 4] 4 27.40 998 | 14-36 16-62 | 20
58 Marquis 0-15. ... 00eveeens 34.69 | 10-11 | 13-23 15-30 [ 1-9
59 Red RBobs No, 222, ...00vvuss 28-16 987 | 13:2b 1532 | 1.9
60 Red Tifen.oviennn., 2910 9-78 | 13-82 15-99 { 2.1
61 .{Reliance....... 3290 9-82 | 12-69 1433 | 1-8
62 ...|Renfrew......... 30-26 | 10-46 12-90 14-58 | 2.0
63 |Rewmd........ 35-87 | 1123 } 15-75 18-22 | 1-8
64 .|Supreme...;... 32-08 10-11 12-65- 14:62 | 1.7
94176 Ceres..ivvieunnnn 35-09 11-24 | 1390 16-06 1-5
i Early Red Fife.....coooveviinnienns 29-06°| 10-31 9-70 11-21 [ 1-7
78 ATrimpha.ccienciiiii i 3145 | 11-10 | 12:06 13-95 | 17
79 Garnebo,vevianien 28+56 9-87 | 13-02 15-06 1-6:
80 Kitehener....oovinieiiinranaiannns 29-82 9-37 | 10-62 12-28 1.7
81 ta. .o - 10-25 14-27 16-49 1.7
82 Marquis 0+15 10-12 | 12-44 14.37 1.7
83 Preston 11-23 | 12.01 13-89 | 1.7
84 Reward 10-81 15-46 17-87 1 1.7
85 Red Fife 11-39 12-28 14+20-| 146
86 upreme.... 1159 | 11-04 12-76 | 17
94207 B A T P NP . 11-09 13:29 15-37 | 1+4
208 Tarly Triumph... . - 10-64 | 13-24 15-31 | 1.7
209 Gnrnet 0-652 . . 11-48 | 12-89 14.90 | 1-4
210 Kitchener..,, [ 28-08 | 10-12 14.06 16-26 | 1+6:
211 Marquis 0-15. feaeaeranann 2061 10-33 15-06 17-41 1-4
212 . 10-B. e 29-05 10:62 | 15-71 18:17 1 1-6
213 Red IMife 0~17.....couvunennns veee| 23-84| 1036 15-91 18:40 | 1-8
214 .|Renfrew,.... Cireaseinaens 30-62 10-52 | 14-17 16:38 | 1-2
215 Reward 0-028........... e 3277 10-83 | 16-58 19-16 | 1-6i
216 11105 24.04 | 10-89 | 13-80 15.96 | 1-6
217 Supreme 24.30 1113 12-80 14.90 | 1-5
218 32-30 | 10-99 15-10 17.45 1.5
19 I, 34-46 10:77 | 11-84° 1369 1-5
20 Gurnet 8.C. 31 20-72 10-64 12-68 14-66 1-4
21 Kitchener, 32:40 | 10-26 | 12-44 14-37 | 1-4
22 Murquis (S, 35+09 11.02 12-67 14-64 1-6¢
23 Supreme. , 28-64 [ 10-15 | 12-01 12-80 | 1-5
24 ...|Reliance 24.35 | 10-15 13-45 15-55 1.4
25 .| Renfrew.. 34-86 | 10-71 1 13-71 15-83 | 16
26 JARewarda..ee.eae . 34.12 } 10-80 | 16-26 1879 1.7
27 o fCeres. i 33:02 | 11.31 15-50 17-93 1-8
28 |Barly Red Fife............. 37-84 10-31 12-01 1290 | 1.7
29 |Barly Triumph,....c.coc00e 37-50 | 10-86 | 11-19 1203 1-7!
30 .|Garnet 0-652..... PPN 33-49 11459 1321 15-28 | (17
31 | Kitehenet....cocoavininns 36-94 10-39 11-41 13-19 1-9
2| | ¢ L |Huroneainneenn .| 3560 9.97 | 13-45 15:94 | 1.7
b1 2 O £ T O | (€1 < T T 31-08 | 11-09 15-46 17.87 |- 2-0
34 37.62 | 10-86 | 13-53 15-64 | 1-8
25 38-25 10-85 13-89 16-05 1-7
36 31-76 | 10-89 14.00 16-18 1-7
37 . 29-19 | 10-64° 13-69 15-82 1-6
28 ...|Red Bobs No. 222.... 36-93 10-46 | 12-98 16-01 1-6
39 .|Renirew U, cf A...... 38:66 | 10.36 ; 11-93 13:79 | 1-8
40 Reward,..voviivanion 37.06 | 1063 | 15-24 17-62 1 17
41 1100 PO 34-24 9-99 | 14.78 17-08 1-7
42 .|Supreme....... 24-82 | 1039 | 11-52 13-34 | 1.6
65 CereS. . vareirnren 33-00 9:90 | 14-90 17-24 1.7
66 . .| Barly Red Fife... 36-64 10-84 | 12-60 14-56 1-88
67 162 “ R braticesenaes 35-06 1 10-41 14-19 162

Early Triumph......
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Concluded

[+
Protein (N, x 6:7) 2n
AL Weight| . 4G
Lab'y. | ling Locality Variety of 1,000{ Moist- | 13-5% [ Water- q:_&’g

No. No. kornels| ure Moisture | freo a

basis basis E
. gms, p.c p.c e
08 163 [Leth,ridge, Alta....... (€153 1T PO 29-66 | 10-32 | 12-33 14:95 | 1-53
69 164 “ “ N, Figher's 1. B.... 34-10 974 13+76 15-01 1-67
70 165 « . “ LB 37-04 10-10 { 11-67 13-49 1-50
71 160 v “ Hard Federation 31. 37-22 | 1053 [ 13-41 15-50 | 1.78
72 167 “ T “ “ . 37:40 9-75 | 12:31 14.23 | 1.73
73 168 “ “« . . “ “ 4733, 36:20 | 10-28 | 12-86 14.87 | 1.87
74 169 i « . .|White Federation 498 45-00 | 10-83 | 12.71 1460 | 1.75
75 170 “ “ .|Kiteherer.. .. 37-42 | 10-11 12.69 14467 | 1-65
76 171 « « Kota...... 28-93 10-36 16410 18-61 1.95
77 172 “ “« Marquis 0-1 30-94 10-49 14:00 1618 1-78
78 173 “ “ . “ 0-13 34-68 | 11-11 1376 16-01 171
79 174 « . Red Fife 0-17...... 32-24 9-78 15:12 17-48 1.81
80 175 ¢ “o Renfrew......o...s 34.60 | 10-13 14.04 16-23 | -1.74
81 176 “« . Reward............ ..| 36-01f 11:43 16-24 17-62 167
82 177 “« “o . Ruby...coovvunnns ..| 28-90 | 10-53 14-13 16-33 1.50
83 178 “ ST Supreme............. .| 32444 | 10-52 | 12-80 14-80 | 1-60
84 179 ‘“ T Red Bobs No. 222... .| 82-51 097 | 13-11 16:16 1:64
85 180 “« o Huron............. .| 83-10] 10-81 ] 14-22 1644 | 1.57
86 |- 181 “« . 928QQ 2........... ..| 80-56 0-83 | 14.71 1700 { 1-690
87 .| 84-52 10-36 12-37 13-97 | 1-48
38 27-24 | 1169 12.71 1469 1-55
89 30-04 10-79 13.73 15-87 | 158
00 31-65 11-02 15-01 17-35 1-52
o1 28-32 9-62 14-44 1669 163
04197 35-05 11-33 1347 15-67 | 1-59
98 39-32 | 11-61 12.41 14.35 1-73
99 38-36 | 11-06 | 11-91 13.77 | 1-40
94200 37-14 | 11-05 14.22 16-44 164
201 33-64 11-82 18-36 21.22 1-91
202 37-90 { 11:66 14+32 16-56 | 166
203 4174 11-41 13-11 16.17 1-56
204 3855 1140 | 17-38 20-09 1-96
205 33-60 11-69 1592 1840 1-76
206 40-38 11-81 11-76 13-59 1-83

It is of the greatest importance to Canada as one of the chief grain produc-
ing countries of the world that all possible information, from scientific enquiry
should be obtained regarding the influence of heredity, of soil and seasonal con-
ditions on the composition and quality of the wheat berry. A study of this
character must necessarily be carried on over a period of years hefore conclusions
of permanent value can be drawn. Already this inquiry has been prosecuted
for five years with a large number of well established and newly developed
varicties, and valuable data have been recorded. It would seem desirable to
defer detailed discussion of the results until data from a sufficient number of
years have been accumulated to justify final pronouncements on these important
and fundamental factors towards success of the wheat growing in Canada.

It will, however, be of interest at this.juncturec to summarize the protein
content of the three principle varieties of wheat—Marquis, Garnet and Reward,
since they are the varieties represented cvery year at nine Stations and are those,
at the present time, which are more particularly under investigation as to relative
value.

The following table (No. 32) presents the maxima, minima and average
protein data for these three varieties, classified as to provinces for the five years
1924 to 1928, inclusive.
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TasLe No. 82.—MARQUIS, GARNET AND REWARD WiEATs, GrOwN oN ExXPERIMENTAL FARMS AND STATIONS IN MANITOBA, .

ALBERTA AND SASEATCHEWAN,—PROTEIN DatA (Warer-rree Basis)—Crors 1024-1928 (INCLUSIVE)

Manitoba Saskatchewan Alberta
Ex. Farm—Indian Head |Exp. Station—Lethbridge! Manitoba
Lxp. Farm—Brandon [Exp. Station—Swift Cur-|IBxp. Station—Beaver- Alberta,
Exp. Station—Morden rent Iodsg,:e ) Saskatchewan
Variety Exp. Station—Rosthern [Bx. Station—Fort Ver- (9 Stations)
Iixp. Station—Scott milion

"Maxi- | Mini- | Ave- | Maxi- | Mini- | Ave- | Maxi~ [ Mini- | Ave- | Maxi~ | Mini- | Ave-
mum | mum | rage | mum | oum | rage | mum | mum | rage | mum | mum | rage

p.C. p.c. p.C. p.c. p.C. p.Cc. p.C. p.C. p.C. p.c. p.cC. ’ p.C.
1924 ! .
Marquis. ....... 1464 | 1452 | 1458 | 1775 | 1578 | 1705 | 1778 | 15-04 | 16-32 | 17.78 | 14-52 | 16-34
Garnet..........| 14.37| 14.36| 14.37 | 17-83 | 16-32 | 16-95 | 17.81 | 14.83 | 15-86 | 17-83 | 14-36 [ 15-90
Reward.........| 1819 | 17.38 | 17-79 | 18-66 | 17.55 | 18.13 | 20.25 | 12-31 | 16-46 [ 20-25 | 12.31| 17.49
1925
Marquis. .. 1165 | 1455 | 18-83 | 16-32 | 17-38 | 1942 | 16-13 | 1740 | 19-42| 11-65| 16-78
Gnraot... 13.95 | 14.37 | 17-57 | 1550 | 16-54 | 17-75 | 13-67 | 15-86 | 17-57 | 13-57 | 15-83
Roward.... 17-94 | 16.62 | 17.28 | 10-47 | 16-02 | 18-76 | 19-65 | 17-50 | 18-80 | 19-55 | 16-62{ 18-48
1026 )
Marquis........ 18-20 | 1108 | 15-00 | 19-05 | 14.84 | 1750 | 17-36 | 16.51 [ 16-04 [ 19-05| 11.08| 1675
Gamnet,,........ 1814 | 1149 | 14-82 | 19-00 | 1496 | 17-47 | 17-88 | 13-91| 1564 | 10-90 | 11-d9 | 16:35
Reward.........| .18:68 | 17.15 | 17-92 [ 20-40 | 15666 | 1817 | 10-07 | 17-10 | 18-09 | 20-49 | 15-66 | 18-07
1927 ' : )
Marquis........ 1438 | 1373 | 1406 | 18-17 | 14.37 | 1553 | 16-44 | 15:64 | 16-04 | 18-17| 13-73 | 15.G8
arnet.,........ 1310 | 1172 | 12-41| 15-81 | 14-66 | 15-11 | 1567 | 14-25 | 14-95 | 15-81| 11-72 | 14-50
Roward,. 0000|1710 | 1421 | 1566 | 10-16 | 17-87 [ 18-51 | 2000 | 17.35 | 1817 | 20-00 | 14-21 | 17-80
1928 ' _
Marquis........ 18-36 | 1663 | 17-50 | 18-55 | 15-48 | 17.23 | 17-59 | 14-56 | 16-16 | 18-55 | 14:56 | 16-93
Garnet, | 1353 | 12.30| 1292 | 16-14 | 14-45 | 15.33 | 1942 | 12.00 | 15-64 | 19-42 | 12-00 | 14-90

Reward..

Avoerage for 5 years of all varie- 15-51 17-18 16-77
ties for each province.

Comparing these three wheats as to protein content, Reward stands highest,
Marquis second and Garnet last. The average difference between Reward and
Marquis is 1:62 per cent, between Reward and Garnet, 2-62 per cent. This
order is that found for these varieties in previous years, as noted in the annual
report of this division for 1929.

The results stand as follows:—

MARQUIS, GARNET AND REWARD WHEATS

Average protein content for five years at nine stations.

Protein
p.C.
Marquis 16.49
Garnet 15.49
Reward 18.11

Comparing the averages for protein in the three provinces, Saskatchewan
has given the highest (17-18 per cent), Alberta the second (16-77 per cent) and
Manitoba the third (15-51 per cent). - - , '

WHEAT, OATS AND PEAS GROWN TO PRODUCE HIGH PROTEIN GRAIN MIXTURE

The chemical work in this investigation was undertaken at the request of
the Cereal Division, to ascertain by analysis and calculation what crop of
grain—peas, wheat or oats—singly or in combination would produce the crop
which, ‘capable of being harvested by the binder, yielded the highest weight
of protein per acre, : _ _

The experimental plots consisted -of five rows of grain each 163 feet long.
Three varieties of peas, Lemaire, Early Blue and Chancellor were sown,
Lemaire at the rate of 24 bushels per acre; Early Blue and Chancellor 2
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bushels to the acre, also two varieties of wheat, Reward and Hard Federation,
each at the rate of 13 bushels per acre; and two varieties of oats, Gold Rain
and Alaska, 2% bushels to the acre. When two kinds of grain were sown each
variety of peas was mixed with each variety of wheat and of oats at the rate
of 1% bushels peas to 1 bushel wheat or of oats; when three kinds of grain were
sown, peas, wheat and oats were sown in all possible combinations, peas at
the rate of 13 bushels per acre, wheat and oats, each, 4 bushel per acre.

In addition 9 plots were sown in 3 groups of 3 plots each. In the ffiirst
group Chancellor, Reward, Gold Rain were combined. On each plot 4 bushels
of wheat and 4 bushels of oats were sown together with 1 bushel peas on the
first plot, 13 bushels on the second and 2% bushels on the third.

In the second group Chancellor peas and Reward wheat were grown together,
1 bushel of wheat being sown with 1% bushels peas, 13 bushels and 24 bushels
on each of the three plots, respectively.

In the third group Chancellor peas and Gold Rain oats were used, oats
at the rate of 1 bushel per acre, and the peas on the three plots at the rate of 14,
12, and 2% bushels, per acre.

Table No. 33 presents the analysis of the series (40 plots) arranged in
order of plot nwmber., The data given comprise, in addition to the rates of sow-
ing, the percentage by weight of the grain as harvested, percentage of moisture
as ground and of protein as ground and on the dry matter basis, and lastly, the
yield of protein in grams per plot.

Taste No. 33.~Hien Proreiy Mixture: Whrear, Oats anD PEas—Cror or 1926

Weight Percent- . .
. Rate | of com- Total age by Moist- | Protein (N, x 6-25)
Lab'y. | Plot Grains and their variety sown { ponents | weight | weight ure
No, | No. per of har- | of har- | as har- (as As Yield
aere vested | vested | vested | ground) ground | per plot
grain grain (grain)
bush. gms, ¢gms. p.c. p.c. gms,

101897 1 [Peas: Lemaire,...oveveevnnnann. 2% 1,114-0 1,114-0 100-0 8:28 25-71 286-4
98 | 2 |[Peas: Temaire.................. 13 73.7 | 7408 63-9 771 | 23-66 1745
Wheat: Reward................. 1 267°1 [vevniinnns L7125 N D Y PPN
99 3 |Peas: Lemaire. . .....ovvuunn... 13 4495 620-4 72:5 782 22.62 [ = 140-3
Wheat: Hard IFederation........ 1 17040 Jovvnnen, 275 Jevvivennae]onens SRR PR
900 4 Peas: Early Blue, 12 796-1 9591 83-0 6-52 2457 235:0
Wheat: Reward., 1 163:0 [oovvenann, b X1 1N PP Y IR
01 5 |Peas: Early Blue,..... 13 8013 904:6 866 726 24-03 217-4
Wheat: Hard Federation........ 1 1033 Jovvevunans N Y5 P P PRI
902 6 |Peas: Early Blue..o.vveueanen. 2 1,248-8 | 1,248-8 100-0 7-51 2560 3197
903 7 |Peas: Chaneellor.,.............. 13 6031 818-0 73-7 6-81 24418 197:8
Wheat: Reward..,.............. 1 214+9 |...oiaenl, b1 T I P P PP :
904 8 |Peas: Chaneellor................ 13 744-5 839-7 88-6 6-89 2457 206-3
Wheat: Hard Federation,....... 1 95-2 [oeavinns. i T S P N EE TP R
905 9 [Peas: Lemaire.....oovvvevnnnnss 12 363-0 | 1,153:6 315 5-78 18-16 200+5
Oats: Alaska............o.ees. 1 7906 | ovnennnn. 11223 P R TN
906 10 |Peas: Lemaire, . .c.vvvvernnnnnn. 13 . 126-0 | 1,203-1 10-0 533 14.94 188.7
Oats: Gold Rain, .. 1 1,1837-1 fo.enaes. V21 SR D R
907 11 |Peas: Chancellor................ 2 1,263-1 | 1,263-1 100-0 7-11 2468 311-7
908 12 |Peas: Barly Bluc....o.veevnn.n. 12 566-3 1,332-7 42-5 4-85 19-88 265-1
Oats: Alaska..........oooivuenn. 1 766-4 1., - A Y
909 13 |Peas: Early Blue..,............. 13 349-7 1,307-9 20-7 6:32 1669 21843
Oats: Gold Rain,............... 1 058:2 [...ovvnua L P
910 14 |Peas: Chanecellor,,,............. 12 607-4 | 1,233-1 49-3 4.78 20+34 250+9
Oats: Alaska... .. ..oovvennninn, 1 6257 |.vevnnnnn 507 |evervnvunnfeeenns [N PP
911 15 |Peas: Chancellor,......v.vvuen.. 12 459-9 1,313-6 35-0 5-46 18-03 236-8
Oats: Gold Rain.... 1 85637 {...viinns 650 [ovrevenerforunrarnen]orncrasnas
912 16 |Wheat: Reward............. e 13 4242 424.2 100-0 6-83 18-66 793
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Tarpin No. 33.—Hien Proreiy Mixrore: Waear, Oars AN Pras—Cror or 1929—Concluded

R , Weight Percent- .
N ’ Rate | of com- ageby | Moist- | Protein (N. x 6-25)
Lab’y. | Plot | . Grains and their variety sown | ponments., weight e | f———m———————————
No. | No. per of har- as har- (as © As Yield
- - | aere | -vested vested | .ground) | ground | perplot
: grain (grain)
) bush, [ gms, .
913 17 |Peas: Lemaire 13 267-0 32-0
Wheat: Rewar 3 110-5 13+5
Oats: Alaska,. % 4418 53+9
914 18 |Pens: Lemaire. . 13 19-9 [oiivsiian 13+7
‘Wheat: Rowar 3 -95+1 872-3 10-9
Oats: Gold Rain,. & 657+8 [hesevinnn 54|,
015 19 |Peas: Lemaire, ... 13 332:0 [.viiiunnns 40-7
Wheat: . Federal # 73+6 814-9 9:0
Oats: Alaskn........ 3+ 4003 50-3 |.
016 | 20 |Pens: Lomaire,....veveenennens 13 1040 |oevnessenn 22:6 {ovveniiindevenyinniovenensaes
" [Wheat: ¥, Federationive,...yue. 74-3 |- 859-3 86 642 625 1396
Oats: Gold Raillyvvsereriiesens] - & 5101 KXV R, 1 I R R
917 21 |Wheat: Hard Fedoration........ 13 2648 2548 100+0 6:66 13-88 35+4
918 22 Peus'EnrlyBlue................ 13 67047 |evesinnans 040 fouveesiveadiennienaan Crerersens
Wheat: Re\vard Cerevenrarey 3 66-0 958-0 6-9 5:89 2310 2215
Oats: Alaskl..viiivreeenans vees 3 221°3 [sovrvesas b L R Y
019 | 23 |Pons: Batly Bluewrsuoevuenrens| 13| 5025 [vrerere. 8343 |avennsensi]en
Wheat: Reward... b 63-8 908-6 7:0 |- 6-17 2084 189-4
" |Oats: Gold Rainl,..ueu'sesunnens i 3428 ..., ¥ R R [
020 | 94 [Poas: Barly Bltow. .. .eeveienss 13 500 |eeeerniin| 050 [ e,
. |Wheat: H. Federation.,. ‘oo ¥ 50-6 015°2 55 6-08 21-88 200-2
‘|Oats: Alnskn.........._...‘.....n a| 2007l v 2006 L
021 | 25 |Pens: Barly Blue..,.veeereevnnne 13 5054 |.veeunnnns F: 1% S O S A
Wheat: H, Foderation........... & 636 045-8 6:7 6.27 20+50 193-9
Oats: Gold Rain.....o.cuiivasnn E 3768 |.uurvenen 390 |eereiinna]enes TN EITTRTTE
22- 26 [Oats: Alaskaue..evinuisernnsiens 2% | 1,270-9{ 1,270-9 100-0)  6-15 16-13 2050
231 27 [Pens: Chancellor,.iveevversaeses '1% Po.044:2 |ooveaiias 70-8 O O O e
. Wheat: Rewnard. . O % 50-0 09-6 55 4-85 353 2138-7
Osts: Alaska,.vovorenn.. Geienes & <2154 [Livvvaiiin 28e7 [eeeneernei]onedoirnna]ivecenenns
‘24 [ 28 [Penas: Chaneellor,,.ivevssrssnast 13| 4804 |.......... 54+5 |.
- |Whent: Reward..... g 66+6 8094 AT 3:70 21 78 195+9
Oats: Gold Rain.. 3 34244 |oenianinen i1: 20 B A S (ETITITIE T
25 | 20 [Pens: Chancallot....vvvevevenen.| 18| 6181 [ 687 [evrin oo ot
. Whent: . Federation..,.oveeu.. ) 582 . --899-1 65 3-78 23:00 | - 206-8
Oats: Alaska...... Cevesieanaaane K 222:8 |veveeinan 248 {oieiiniiii]inann . creerenans
26 30 Peas.Chancelor................ 13 L, 598:3 [..cnvins R PR I Mo veeesen
Wheat: H, Federation.......... & 56+5 | 1,059-2 5.3 600 21-00 222+4
Oats: Gold Railueereviessennes b 40444 Jooiaannes L1 IOROUI R P ceees
27 31 |Oats: Gold RaiN...cvavurernnias 251 1,565-0 ) 1,565-0 100-0 6-20 14-13 221:1
28 32 [Peas: Chancellor....covvvsunvans 1 423+8 |.vvuiiins, ;D25 PR (T P .
Wheat: Reward... . o3 7841 1,005-5 7-8 5egd 1935 194-5
Oats: Gold Raif..veivrereninnes 10 5033 Jevvernnnn L1 O A P
20 | 33 |Poas: Chancellore...eeuureennees| 13 |7 752842 [eenins.n.. B57 [cevereisaefornnrisian|rennnianns
Wheat: Reward... N % 523 038-2 - 57 585 20-95 106-6
Outs:Golfanin................ Ey 862-7 |...... 38-6
30 | 34 [Peas: Chancellor. veerevvnnrinnsd 251 5566 |vererrennsl 571 v e e
. Wheat: Reward.. o y E 60-8 74:3 6-2 +18 21.03 04-8
~ |Oats: Gold Rain........ % 3569 LT 2 OO P CR
- 81 35 |Peas: Chancellor.,,ueveivucasnes 1% 662-0 837-0 79-1 6-95 - 23:97 200-6
Whoat: Reward. ., . 1. 1750 [vevensonn 20:9 {...... R B TETTRT CRTRRPIOPRY
" 32| 36 |Peas: Chancellor 11 s20| 9676 848 24-41 236-2
Whent: Roward. 1 1466 [...0...00.. 16-2 BN EEIT I
33 | 37 [Pens: Chancellor.., 2% 887.0 | 9958 |  80-2 24:62 245-1
Wheat: Rewaid. ... 1 10749 [ceensinnnn -10-8 {.. N CRTITI T
‘84| .88 |Peas: Ghancellor. : 13| 4645 | 1,1405 39.9 18-19 ' 207-4
Oats: Gold Rain,. 1 686+0 [...euuues L B A B ERTreror
856, 89 |Pens: Chancellor, v aene 1% 553-8 | 1,176-0 47-1 667 19.32 2272
o Oats'GoIdRmn., N e 022:27 | evennnnn 5239 fouvveivindieniiiiforneenane
e . . :
a 36" 40 Peas' Chnncellor . . 2% 617-9 | 1,208.7 47-6 6-80 20-32 2639
Oants: Gold Rain.oyveveivrianans 1 680°8 l.evuiannns 5244 [ovevensnanlennn evees

21569—4
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After harvesting and threshing, the weights of the grain from each plot
were taken and where the crop consisted of mixed grains a separation was made
and the weight of each fraction ascertained. From this the percentage, by
weight, of the several grains as harvested, was calculated. Analysis as to
moisture and protein were made of all yields as harvested and the data for
“vield per plot” of protein were obtained by multiplying the percentage of
protein by the total weight of the harvested grain per plot.

SINGLE GRAIN CROPS

Table No. 34 presents the data for the plots sown with one grain only.

Tante No. 34—Hrau Proreiy Grain Mixrurrs—Waear: Oars: Pras: 1929

Total Protein (N. x 6:25)
weight of [ Moisture
Grain Variety har- as Dry
vested | ground) As matter Yield
grain ground basis per plot

gms. p.c. p.C. p.c. gms.
Wheateo.oooveevinnn. Reward........c.cocvvvvne. 424-0 6-83 18-68 20-03 79:3
Hard Federation,.......... \ 254-8 6-66 13-88 14-87 35-4
Oats..vveeininenen. Alagka,...ocoovvieneranen, 1,270-9 6-16 16-13 17-19 205-0
Gold Rain...... ...} 1,565-0 6-26 1413 15-08 221:1
Peasg....vvrienniannns Lemaire..... . .. 1,114-0 8-28 25.71 28-03 2864
Barly Blue... .| 1,248-0 7-51 25-60 27-68 319-7
Chancellor...........c.vvve. 1,263-1 7-11 24-68 26-57 311-7

Reward with a protein content of 20-0 per cent (d.m.b.) is the richer of the
two varieties of wheat, Hard Tederation having only 14-87 per cent of protein.

As in the case of the wheats, there is a considerable difference in the
protein content of the two varieties of oats, Alaska being the better of the two,
with a protein content of 17-19 per cent (d.m.b.) that of Gold Rain being 15-08
per cent. Both figures are decidedly above the average for oats.

The spread of protein among the three varieties of peas is not great—only
1 per cent. Chancellor is the lowest of the three, while the other two varieties,
Lemaire and Early Blue should be ranked as equal.

Considening the series as a whole the peas are richest in protein—Reward
fvheat second, the two varieties of oats next with Hard Federation wheat ranking
ast.

The data of the table show that, speaking generally, protein content is
directly related to protein yield; the grain with the highest percentage of pto-
tein has given the highest yield.

The three varieties of peas gave the highest weight of protein per unit
area, and of these Karly Blue ranks first, Chancellor second and Lemaire third.
The differences among them are not large, the average being 306 grams per plot.

The oats are the second highest group in the series, and as in the case of the
peas, the difference between the two varieties is insignificant. The average
protein yield from the two plots is 213 grams.

The oats furnish the one example in the series of a crop with a lower per-
centage of protein producing a higher total yield. Gold Rain oats are two
per cent lower in protein content than Alaska, but by reason of a much heavier
yield, produced a slightly larger amount of protein per plot.

The plots sown with wheat produced distinctly less protein than those
producing either peas or oats. The average protein yield from the two plots
is 57 grams,
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MIXED GRAIN CROPS
WIHEAT AND PEAS

able No. 35 presents tlie data for the plots sown with a mixture of wheat
and peas.

TABLE No. 35.—Hieu ProterN GRAIN MixrURE—WEEAT AND Pras

Total (Plotem (N. x 6-25)
. . welght
Plot | Grain Variety Rate | of grain | Moist- Dry

No. : sown | as har- ure | As matter | Yield
vested ground | basis |per plot
bush. grms. p.c. p.Cc. -D.C. grms.
2 |Wheat....[Reward............oovvenenint, 1 740-8 7-71 | 23.56 | 25-54 174.5
00S...... Lemaire.....ocvvvviininennninnn. -3 PUUUUN UN PO FUU A
3 (Wheat....|[Hard Federation................ 620-4 7-82 ] 22.62 | 24.53 140-3
Peas......[Lemaire...........ooivevinn. -3 PO RN OIS PO U,
4 |Wheat....|[Reward...........ooeiiinnnns. 1 959-1 G-52 | 24.57 | 26-28 2356
Peas...... Early Blue.......coovoovivninn.. T3 DY RO PP RN PR
5 Wheat....|[Hard Federation................ 9046 7-26 | 24-03 | 25-90 217-4
Peas...... Barly Bluc.coovvveeinrnineennn.. : 1S PO FUDI PO P A,
7 [Wheat....[Reward............ooivivnn, 1 818-03| © 6-81 | 24.18 [ 25-95 197-8
. |Peas...... Chancellor........oovviveinn... IC 3 SRR FOUEUN IO AU AU
8 |Wheat....[Hard Federation................. 1 839-7 6-89 | 24.-57 | 26-39 206-3
Peas...... Chancellor.......ooovvvenveann.. 153N PN AU P AN P
35 |Wheat....[Reward.............ooovvviiann 1 837.0 6:95 | 23.97 | . 25-77 200-6
0a8. ......|Chaneellor.......ooooviiviiinnn, R ¢ 3 FUURRURUUNY IS DRSS RO F
36 [Wheat....[Reward................ccooeen.. 1 967-6 6-26 | 24.41 |. 26-04 236-2
Peas......{Chancellor...... e 3 R O PO Y Y
37 |Wheat....|Reward..c..coovvviviiiinnnenn, 1 995-8 7-81 | 24.62 | 26-71 2451
- |Peas...... Chancellor........oovvvvnenenn. (2 X FOUN (T PP P R RN

There are no marked differences in-the percentages. of protein among the
nine samples of this group, the range being from 24:53 per cent to 26-71 per
cent. The weight of grain harvested from the several plots differ considerably
and these differences are reflected in the yields of protein.

- The largest yield of grain, 996 grams (plot 37) is associated with the largest
weight of protein produced per plot, viz., 245 grams. This plot was sown with
Reward wheat and -Chancellor peas at the rate of 1 bushel of the former to 2%
bushels of the latter. ‘This is much the highest proportion of peas in the mixtures
sown and this would account very satisfactorily for the mixture giving the
highest protein yield. Contrariwise the lowest yield of gram 620 grams (plot 3)
gave the lowest weight of protein per plot, 140 grams.

The protein yields of plots 4 and 36—Reward and Early Blue and Reward
and Chancellor—are practically equal—235-6 and 236-2 grams, respectively. It
is of interest to note that the percentage of protein in the ground grain is
practically the same for both plots..

The two lowest protein yields were those f10n1 Lemaire peas in combmatlon
with the wheats—plots 2 and 3.

OATS AND ‘PEAS

Table No. 36 presents the analvtlcal data for the plots sown with oats
and peas. .

21560—4%
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TasLe No, 36.—Hien Prorern GRAIN. MixTUreEs—OATS AND PEas

Total Protein
Plot weight -
NQ Grain © Variety Rate | of grain | Moist- | - Dry

0. sown | as har- ure As | matter | Yield
vested ground | basis |per plot

bush, grms, p.c. p.C. p.c. Zrms.
9 Alaska.....oovevnvnrnnnn. 1 1,153-6 5-78 | 18-16 19.27 209:5
.|Lemaire.. e 2 U P PO | P P
10 .|Gold Rain,. 1 1,203-1 533 | 14-94 | 15-79 188-7
Lemaire. v verveerrnnnnns 1K 3 PP PN P T A
12 Alaska, . ivuuveniniieienns . 1,332-7 4-85  19-88 | 20-89 2651
Barly Blue................ {E-3 PR RS PO PR N
13 Gold Rain.,o..vovvnvne... 1 1,807-9 6-32 16-69 17.81 218-3
Early Blue........ovvenen. 123 A TN P PRI SO,
14 Alaska..oovvvenninnnnnn., 1 1,233-1 4-78 | 20-34 | 21-41 250-9
Chancellor................ I3 U P IO PO M,
15 old Rain,..ovvvuvurnnnn. 1.t 1,313:6 546 | 18-03 19:07 236-8
Chancellor................ - AP PO [t TR P .
38 Gold Rain................ 1 1,140-5 7-30 {*18-19 19-62 2074
Chancellor................ 53 PR MO [P R B e
39 Gold Rain................ 1 1,176-0 6-67 | 19-32 1 20-70 227-2
Chancellor................ L3 U R TS PO R
40 Gold Rain................ 1 1,298-7 - 6-80 | 20-32 ] 21-80 |- 263-9
Chaneellor................ b7 3 PO PO, S PO P P

A study of the figures for percentages of protem will reveal the fact, that.
there is considerable variation in the protein content among the members of this
series. The protein ranges from 15-79 to 21-80 per cent—a difference of 6
per cent,

Reference to table No. 33 which gives the figures for the pelcentage by
weight of the harvested grain will show that the yield of peas, from the various
plots varied considerably, and hence, the rather large spread in the protein con-
tent—the plots yielding a low p10p01t10n of peas, producing crops with the lower
protein contents.

The harvested yields of Lemaire peas are consistently low. Those of Chan-
cellor and Early Blue, while differing on different plots, are, generally, con-
siderably higher than those from plots sown with the dwarf variety (Lemaire).

In this series, the highest percentages of. protein are assdciated with the
highest yields and, conversely, low percentages with low yields. The lowest
protein content and weight of pro’tein are from' the “ Gold Rain and Lemaire ”
plot and if the data for the last plot in the series which was sown with a larger
proportion of peas than the other plots are excluded, the highest are the “ Alaska
and Chancellor 7 and “ Alaska and Early Blue”. 'Thus, Alaska oats, in ¢om-
bination with either varieties of peas, has, for’ thls first year, appealed to be a
better vallety for high protein productlon than Gold Raln

WIIEAT, OATS AND PEAS

.’I‘able No. 37 is a summarized table of data from plots on which the three
grains were SOwn,
As in table No. 36 the data indicate a considerahle range in protein content,
from 24-74 per cent to 16-61 per cent, a spread of 8-0 per cent.
Table No. 33 will show the pelcentage by weight of the harvested wheat in
these mixtures to be so small as to be, perhaps, the least important of the three
cereals in determining either pelcentages or total yield of protein. The propor-

tion of peas to oats and the weight of yield are the factors which determine the
results from the various plots,
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Tapte No, 37—Higr Proteiy GRAIN MixyURES—WaEAT, OATS AND Pras: + © .., .}
Total : . - Protein
Plot . . weight
No. Grain Variety . 1] Rate | of grain | Moist- Dry

) sown | ashar- | ure As | matter | Yield
vested || . . {.ground | basis |per plot

’ bush, grms. p.c. p.c. p.c. | grms,
17 Whe‘tt. eedRewardee e oo iive e ) . .819:3| . 6-04| :19-97 | 21.25 163-6
Oats.. cofAlaskae i i i 3 PO PSS FUSURIY I PRI RN
Peas......... Lemaire...coovviivieenna, 13, SRRTT FE PO MUY RS M,
18 {Wheat....... Reward........oovvvnenn 872-3 551 ] 15-69 | 16-61 136-9
. Qats RPN (€ 103 s B 2751} PR (R S AP TR S, R I T
Peas.........|Lomaire...........c.0enne L S P ] IR ] EE S PN P,
19 {Wheat....... H. Federation............ 4 814:9 |- - 5-58| 19-87 | 21:05 161-9
Oats.e..voo JAlaskBe i v eeiiiinnnnes A I T T FA N PO P P .
Peag.oov. . [ Lemairo. .. eevvnnn., . I E 3 R P U (PP R

20 |Wheat.......|H, Federation............ - 859-3 | 6:42 | 16-25 | "17:36 |. 1396 .

Oats...i.....|Gold Rain...ovvevnn.s Flooiiimediimiin N [ FE
(0T TR Lemaire.......... (T R I R PPN R PN
22 {Wheat.......|Reward.cccoeiiriiirnnnnns 958-0 5-80 1 .23-10 | 24:55 221-5
[O7:17- TN F:§ ' 1) 13- OO R i FETRTOPURIS FERURUIIE IR AU RN
Peas.........[Barly Blue.......ocovurenn L5 SRR AN PR PR I
23 |Wheat....... Reward 908:6 6-17 [ 20-84 1 22-21 189-4
. Oatsii.een.. Gold Raint..vivvenvivinees] 7 B levivniiiferenvinidininreed]iininind]inennnes
. Pens........-.EmeBlue | 3 P P U FEUC T PO
24 |Wheat....... cdemtlon 915-2 6-08 | 21-88( 23-30 200-2
Oats.........[Alagka : F- 3 PRI R PR PR PR
Peas......... EmeBlue | F N R [ PP PR PO
25 |Wheat....... H, Federation........ . b 945-8 6-27 | 20-50 | 21-88 193-9
Oats....o..|Gold Rain...ovvvuiininan - PR RPN PN PN R
Peas.........[Barly Blue.....cooeverennen 103 AU PR RO N ST,
27 [Wheat.......|Reward.i.o.civvueeanine. : 909-6 4:85 | 23.53 | 24.74 213-7
Oats....... Jagka........ Cererearanas 0 PR TTS A PRI PRI PP P
Peas.........|Chancellor..... P SR I £ P P R S T asivee
28 {Wheat....... Reward..cvoevninenvnnes 809-4 - 370 | 21.78 | 22-62 195-9
Oats....co...|Gold Rain...ovvvvnvnneens| 3 loiiieiaidenn, P
Peas.........|Chancellor....ovvuennniaes T2 DA P S PR O heeas
29 {Wheat....... H. Federation........ ... 899-1 3:78 | 23-00 | 23-90 206-8
Oats.........|Alaska........... Y Y P P
Peas.........|Chancellor.......... O 3 [ P PN NP PO
30 {Wheat....... H. Tederation .. 1,059-2 6-00 | 21-00| 22:35 2224
’ Oats.e.......[Gold Rain,......... ) I S PO PP PO [ IS
Peas.....o...[Chancellori.vvevivnninions S 3 U D Y P
32 (Wheat.......JReward...covvvevinaanenes 1,005-5 5.84 | 19-35 | 20-55 194.5
Oats.......,.|Gold Rain..... AP - i PRI B D B I
Peas.........;.Chancellor....oovvnenvennd] L oviiiiiiioiieinen oot N
33 {Wheat....... Reward....v.ovee . 3 938-2 585 | 20-95| 2225 196-6
Oats.........|Gold Rain...... 3 PP R A PPN (AR P
Peas.........|Chancellor.. 1 E- 3 (R T PUUUN O R
34 |Wheant....... Reward.. Y 9743 6-18 | 21-03 | 22.43 204-8
Oatseenr ... |Cold Rain.. .. 3 PR PRDURRY FORURPIN RPN PO
Peas.........[Chancellor,........... 13 e, RN JRR e

As in the results shown in table No. 36 percentage of protem is directly
related to yield.

The four harvested: crops possessing the lowest protein contents and lowest
yield of protein, are those in which Lemaire was the varlety of peas used.

The four plotsa w1th crops 1ntelmed1ate in protein value are the “ Gold
Rain’ plots, -

Four plots of the series were sown Wlth Alaska oats, In combination with
the wheats and peas used in this investigation. These four “ Alaska ” plots
are the best in the series, both in respect to percentage and total yield of plotem

The superiority of ‘Alaska over Gold Rsun oats, was also evident in the
“ Oabs and Peas ” mixtures.

The results in general of this inquiry are summarized in table No. 38 and
briefly discussed in the following paragraphs.

WHEAT AND PEAS

These are the richest mixtures in the series though they have not given the
largest weight of protein per plot. That they are the richest in protein might




54

be predieted from the faet that wheat (with one exeeption) has a higher per-
eentage of this nutrient than oats and that the proportion of peas in these
mixtures is larger than in mixtures in whieh oats have replaced wheat.

OATS AND PEAS

These mixtures though lowest in respeet to protein eontent have given the
largest amount of this eonstituent per plot. This latter result must be attributed
to the heavy yield of oats, whieh is deeidedly higher than that of wheat.

WHEAT, OATS AND PEAS

These mixtures are intermediate in regard to pereentage of protein, the
average data showing them to he 1 per eent higher than those of oats and peas
and 4 per eent lower than those of wheat and peas. They, judging by averages,
are the lowest in the series n respeet to protein yield per plot. This may be
due in part to the presenee of wheat with its eomparatively low yield of protein.

TasLe No. 38.—HicH ProreiN GRAIN MixTURES—PROTEIN CoNTENT (DRY MATTER BASIS) AND PROTEIN

YieLp
Protein Protein
Grain Variety (Dry Grain Variety yield
matter per plot
basis)
WHEAT AND PEas p.c. gms,
(Sowr, wheat 1 bushel, peas
12 bushels per acre)

Maximum............. Wheat..|Hard Federatior.... 26-39{|Wheat....|Reward,............ 2356
Peas....|Chancellor Peas...... Barly Blue..........
Wheat..|Reward...... 26-28{{Wheat....|Reward....... P 236-2
Peas....|Early Blue Peas...... Chaneellor..........

Minimum............. Wheat..|Ilard Federatior.,.. 24.53 { Wheat....[Hard Federation.... 140-3
Peas....|Lemaire............ Lemaire

AVErage.....ovviii]ii i 25-80 2011
Qars AND Pras

(Sowr, oats 1 bushel, peas, 1§
bhushels per acre)

Maximum...oo...un... Qats....|Alaska.............. 21-41{|Oats...... Alaska........... 265-1
Peas....|Chancellor.......... Peas...... Early Blue..,.......

Minimum............. Qats....|Gold Rain.......... 15-79/|0ats...... Gold Rain.......... 188-7
Peas....|Lemaire............ Peas...... Lemaire. .. .. e

AVEIage...oovvvivrini]ierioeniionaninennnns 2071 )it e, 2281
WazaT, Oars AND PEAg
(Sowr, wheat } bushel, oats %
bushel, peas 12 bushels
per acre)

Maximume,.ooeun.. Wheat.. Reward............. Wheat....|Hard Federation....
Oats....|Alaska.............. 24-55{|0ats...... Gold Rair.......... 2224
Peas....|Barly Blue.......... Peas...... Chancellor..........

Wheat....|Reward.............
Qats...... Alaska.............. 221:5
Peas......|Early Blue..........

Minimum........,.... Wheat..|Reward............. Wheat..:.|Reward.............
QOats....|Gold Rain.......... 16-614|Oats...... Gold Rain........,. 136-9
Peas....|Lemaire............ Peas...... Lemaire............ .

AVCIaZe. .ovvviennrven]oniinnretanannnnns 2085 oo 187.9

SOYBEANS

INFLUENCE OF HEREDITY AND ENVIRONMENT ON THE PROTEIN AND OILS CONTENTS
OF SOYBEANS, AS GROWN AT HARROW AND OT'IAWA, CROPS oF 1928-29

The analysis of the three series of Soybeans here under eonsideration was
undertaken in response to inquiries from several firms interested in the manu-
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facture of soybean oil and soybean meal on a commercial scale. It was desir-
able to ascertain, if possible, which varieties of soybean were richest in oil and

also those with ’ohe highest protein content—the percentfxge of protein largely

determining the value of soybean meal.

Three series of samples were analysed. Series 1 and 2 were composed
of the same varieties, eighteen in number, and both series were grown at the
Experimental Sbatlon Harrow, Ontario. The first representated the crop of
1928, the second that ‘of 1629. Series 3 consisted of eight samples (of varieties
dlfferent from those grown at H'u'row) grown at the C.E.F., Ottawa, during
the season of 1929,

Table No. 39 presents the data from the analySIS of all tlnee series. Tor
purposes of strict comparison the fat and protein content are also recorded
on a water-free basis.

Tasrn No. 39.—S0YBEAN: M:OISTURE; Q1L AND Pn&mm ConreENTt—CRoPS OF 1928 AND 1929

As received Water-free
Lab'y. | Ident. . Weight | Moist~
No. No. Variety of 100 ure Protein | - Protein
beans (N.x6-25)] Om [(N.x6-25) O
grams | p.c. p.c. p.C. p.C. p.C.
GrowN AT Harrow, ONT. Cror or 1928
101568 1 [Ste. Almes, 92, 0 19-18 6-06 42-69 17-05 45-43 18-14
69 2 1B, Brown....c..ocviiiiineneons 2%-83 6-08 40-75 17-10 43.38 18-.1
70 3 i .| -18-96 6-06 42.13 17-45 44.84 18-52
71 4 23-77 592 40-32 17.99 42-85 19-13
72 5 19-94 5-90 | 39-50 | 18-68 41-92 19-86
73 6 14.48 6-00 4051 17-65 43-10 18-78
74 7 19-24 6-15 |- 40-32 17-00 42-96 18-11
75 8 19-99 6-07 41-69 17.23 44.38 18.34
76 9 19477 6-08 40.75 17-43 43.38 18-56
77 10 |Summerland. e g o17-21 594 43.31 | 16-38. 46-05 17-42
78 11 |B. K. Chinaee o cvvneennnnnn 17-16 6-30 41-88 | 1660 44-70 17.72
79 12 E. Korean...o.ovvevnenninenas 25.21 5:91 39-69 1830 42.19 19-45
80 € Y N 2825 5-74 42-82 17.45 45.41 18-50
81 14 (Manehu.......ooovivinnnnenss 18-18 | - 5-64 39.50 18-65 41-80 19-76
82 15 [B. K. Eyebrow......c.c.... .| 19-18 564 4176 16-78 44.25 17.78
83 16 [Lto San . 17-59 6-04 42.82 16-50 45.56 17-56
84 17 |Golden.. 18.59 5-90 40-32 [ 18.78 42.85 19-95
85 B8 I 7 W C RN 15-17 566 38-50 19-04 40-82 2018
GrownN ar Harrow, Onr. Cror oF 1929
36 19 [Ste. Amnes, 02.....ivviuennn... 922-43 | 5.99|  45.85 | 16-651 48.78 | 17-71
87 20 [B. Brown....eueveeereieanenns 97-95 | 565 43-50 | 16-25 | 46-12 | 17-22
88 91 |Mandamin, . o.vieieieiaanans 2115 | 625 45.85 | 16-94 | 48.93 | " 18.07
89 22 | Yellow 210. | 26-31] 4.93 46-13 | 15-70 |  48-53 | 16-51
90 23 17. 19-87 | 5-01|  43.50 | 17-20 45-80 | 1810
91 - 24 |Chin Echo. - 15-32 5-13 43.75 16-25 46-13 17-13
92 25 |Italian............... . 19:32 5-36 475 15-80 47.29 16-69
93 26 [O.A.C. 211 23:25 5.12 45-62 15-72 48-08 16-57
94 27 « 21-23 505 45.25 16-05 47-65 16-90
95 28 |Summerland..........o0ean 17.71  76-01 46-31 | 14-50 49.27 15-43
96 29 |Bk. Chinfiee v iuvvinennninnnn, 18-23 6-12 46-13 14-25 49-14 15:18
97 30 |E. Korean....coovvvvvveiiinnnn, 25-23 5-50 - 43-87 16-35 46-43 17-30
98 81 |Greel. vivt i i 3063 5-58 46-50 | 14.90 49.25 1578
99 32 |Manehu.....ooveienn.nn weeanns 18+45 5-58 43.25 16-20 45-81 17.16
600 33 [Bk. Byebrow....... PN ..f 19-85 5.27 |. 44-87 15-32 47.37 16-17
01 34 [TtoBan....covivinni e 17-55 5-57 46-50 1413 49.25 14-96
02 35 |GOlden e s vrviiviriinernenens 17.81 5-63 || 42.82 | 16-10 45-37 17.06
03 36 AT e e 14.-38 5.55 41-76 17-75 44.21 18:79
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GRroWN AT OTTAWA, ONT. Cror or 1929-

04 37 [“A” Variety.....covvnennienns 18-22 5.77 36-07 | 16-60 38.29 17.62
05 38 |“B” e 16-77 5-58 37-44 | 17-55 39-66 18.58
06 39 [«C” e 20-93 5-906 37.44 | 16-85 39-82 17.92
07 40 |“D¥ RN 18-84 5:62 37-57 1 .17-05 30-80 18-06
08 41 (*4J” S Cvee] 26:96 ) - 5.55 36-81-| 17-00 38-96 | 18-00
09 42 10" i 16-28 6-06 33-94 | 17-70 41.41 18-84
10 43 |Wis. Black.....ococvvninannen. 13-82 567 33-62 | 19-60 35-65 20-78
11 44 Mandarm (Ottawa) ............ 20-84 5-33 40-56 | 17-42 42-85 [ - 18-40

Table No. 40 presents the maxima, minima and average data (water-free
basis) for protein and oil content of the two series consisting of the same
varieties and grown in the same locality, thus permitting a study of the
influence of heredity and seasonal conditions,

Tasre No. 40.—SoveeaN: O1n aND ProreIN, HARROW, 1928-1929

Maximum, minimum and average (water free basis)

. Protein Tat or Oil
Season of growth Variety -
Maximum|Minimum | Average {Maximum|Minimum| Average
p.C. p.c. p.c. p.c. p.c. p.c.
1928
18 varieties........ Summelland ....... . LT 1 R R P 1742 |...... cone
;0 Y [ 40:82 [.ueenin... 20218 |oeeeieinifenenal,
.................. .. 43466 [ veinvininfeiniinaens 18-67
1929

18 varieties

‘Prorrin.—Tor the seasons of both 1928 and 1929 the variety “Summerland”
contained the highest percentage of protein. In 1929 three other varieties, viz.,
Tto San, Green and Black China must be regarded as ranking equally with
Summerland in this constituent. Though not quite so high in protein as
“Summerland” in 1928 they are among the highest proteins of the series.

Ste. Anne’s No. 92 is also a high protein’ variety.

Summerland, Ito San, Green and Black China for both years contain the
minimum percentage of 011

The variety de31gnatecl AX. yielded for both seasons the minimum of
protein and the maximum of oil.

These results would indicate that protein and oil are reciprocals and that
high protein—or high oil—is an inherited quality. This makes it possible to
select those varieties most valuable for oil production.

To the differences in seasonal conditions must be attributed the faet that
the average protein content for 1928 is nearly 4 per cent lower than that for
1929. Conversely, the average percentage of fat is almost 2 per cent higher
in 1928 than in 1929,

Table No. 41 presents the summarized data for the third series, that of
eight different varieties grown at the C.E.I'., Ottawa, in 1929.
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TasLe No, 41.—Sovsean: O1u aNyp ProrEIN, OTTAWA, 1020 .

Maximum|, minimum and average (water-iree basis)

Variety - . Protein . E : ' . Tat or oil
(8 varieties) Maximum| Minimum| Average |Maximum|Minimum| Average
p.c p.c D.C p.c p.c D.C
MandariNe.. ... iverrararosrsrasnarnses L3R 15 R Y P
W1sconsm Black .................................. 35+65 [.iiuininn 20078 |oeieiiiii]ineinennes
.............................................................................. 1762 ).oeaenn,
.................... 3955 |iiviriivideninennnns 18-52

Since the varieties in this series are not the ‘sal'né as those in the two
groups already considered it is not possible to study the cons1stency with which
1nhe11ted qualities are sustained.

. FEEDING STUFFS

The increased volume of conespondence from farmers and stockmen w1th
respect to feeds and feeding problems and the unusually large number of
- feeding stuffs submitted for analysm during the past year, may be. regarded as
indicating a growing interest in, and appreeiation of, this phase of the Division’s
work. Evidently farmers are realizing more and more the value of information
© respecting the composition and nutritive value of feeds—information which, if
put into practice, should lead to a lowering in the cost of pmduc’mon of all
animal products on the farm, milk, beef, pork, eggs, ete.

. Under the Feeding Stuffs Act, administered. by the Seed -Branch, Depart-
" ment of. Agriculture, the larger number- of feeds must. conform to “standards”
or be sold under guarantee in respect to protein, fat and fibre- and it is
gratifying to note that millers and feed manufacturers, as a class, are placing
on the Canadian market feeding stuffs that very satlsfactonly conform to the
“standards” or meet their guarantee. Farmers are. strongly urged to note
these guarantees, as printed -on tag or bag—+to consider them in relation to price
and govern their purchases accordingly. To feed intelligently and.economic-
ally this is a necessary and profitable practice, especially when the home grown
feeds—oat chop; provender- from mixed grain ecrops, ete—require. additional
protein and fat in the building up of a balanced ration,

Apart from, or rather in addition to, the excellent results obtained by the
administration of the Feeding Stuffs Act there is a large field for useful work
—the analysis and valuation of farmers home-grown feeds and feed mixture,
the examination of feeds the sale of which is governed by * standards” and
which, though meeting the requirements of the Act, may differ considerably
in nutritive value and feeds not- coming under the Act unclassified and, as yet,
not on the general feed market, the comparison: as to compos1t1on and, nutritive
value of cereals and coarse grains of the same type or class, the analysis of
feeds made to the purchaser’s formula, as more particularly in laying mashes
and special mixtures in swine feeding. In undertaking this and other related
work, the Division supplements the working of the Act, furnishing the farmer,
by analysis and advice, with information which will enable him to use his own
feeds to the best rLdvant'tg.;e and to buy his supplementary concentr ates—chiefly
high protein and fat feeds—mtelhgently and at least cost per unit of nutrient.

The feeds used in the “ Advanced Swine Registry Investigation ” instituted
by the Animal Husbandry Division and carried out at the larger number of
the Experimental Farms and Stations, have been submitted to analysis. The
series includes brans, shorts, mlddlmgs crushed or glound cereals (oats and
barley), ete., in fanly 1a1ge numbers and their analysis in the feeding stuffs
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table is indicated by an wsterisk. The presentation of these analyses practically
constitute a re-survey of these staple feeds, the samples- being sufliciently large.
and from various sources and localities, For the same reason their data have
been used in the calculation of average protein, fat and fibre content, these
averages being appended, together with the present standards, to the scetions
dealing with the several classes of feeding stuffs.

WHEAT: MILLING BY-PRODUCTS
Bran

Lab’y No. 97210 —" Pioneer,” a product of the Western Canada Flour Mills.
Though slightly helow the standard in ploteln the fat and fibre content of this
sample, are very satisfactory.

Lab’y No. 98058 — Spilmil ” brand, manufactured by the Spiller's Cana-
. dian Milling Co., Calgary, Alta., satisfactorily meets its guarantee. A desirable
feature of this sample is its low fibre content.

Lab’y No. 98085 —" Bell-cow,” manufactured hy the Quaker Oats Co.,
Peterborough, Ont. It is somewhat below the standard in protein but its high
fat and low fibre content are very satisfactory features.

Lab’y No. 98286 —Product of Ogilvy Flour Mills Co., Ltd. This is a bran
of good quality, although slightly low in protein.

Lab’y No. 98314 ~—Manufactured by the Maple Leaf Mlg., Co., Toronto,
Ont. This sample is 1 per cent below the standard in protein hut very well
meets the standards in respect to fat and fibre.

Lab’y No. 98432.—“Bell-cow ” from the Quaker Oats Co., Peterhorough,
Ont. This sample meets the standards, set for hrans, in every particular—
protein, fat and fibre.

Lab’y No. 98433 —Manufactured by Robin Hood Mills, meets the standal ds
satisfactorily.

Lab’y No. 98601 —A product of Maple Leaf Mlg., Co., is 0-5 per cent too
low in protein, but perfectly satisfactory in respect to fat and fibre.

Lab’y No. 98724~ Bell-cow ” from Quaker Oats Co., Peterhorough, On.,
is a sample of excellent quality being high in fat, low in fibre and well meeting
the standard in respect to protein.

Lab’y No. 987556 —From the Maple Leaf Mlg, Co., contains 1:5 per cent
more protein, 2-5 per cent more fat and 1-5 per cent less fibre than the
standards require. It is a very satisfactory product.

Lab’y No. 98862.—Also a Maple Leaf product—a fair sample, shghtly low
in protein and a little high in fibre.

Lab’y No. 100003—A product of Ogilvy Flouwr Mills Co., Montreal. This .
bran is characterized by a particularly high fat content. Protein and fibre are -
satisfactory.

Lab’'y No. 100421 —A bran manufactured by the Maple Leaf Mlg., Co.,
meets the requircments of the Act satisfactorily.

Lab’y No. 100687 —Manufactured by Rex Mlg. Co., Montreal. This
sample satisfactorily meets the requirements in regard to protein, fat and fibre.

Lab’y No. 100937 —A mixture of equal parts of “Ploneer” and of hran
milled locally (Indian Head, Sask.). The data are those of bran of fair quality,
heing a triflec low in protein but up to standard in fat and fibre.
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Lab’y No. 101 168.— Pioneer,” produet of Western Canada Flour Mills Co.
The data for protein and fat are well above the standards, with a fibre content
within the limits. :

Lab’y No. 101245 —A product of the Ogilvy Flour Mills Co., Medicine Hat,
"Alta., has a protein content 2-25 per cent higher than the standard for bran.
It has also a high fat content and is very satisfactory in regard to fibre.

Lab’y No. 101273 —Western Canada Flour Mills Co., Experimental Station,
La Ferme, P.Q. A sample of good average quality, satisfactorily meeting the
standards. : : :

Lab’y No. 102616 —“Superior,” Robin Hood Mills Ltd. = It fully meets the
guarantee possessing 2 per cent more protein, almost 2 per cent. more fat and
2-6 per cent less fibre than is required by the standards.

The following table (No. 43) presents in summarized form the-main facts
with respect to brans on the Canadian market, as brought out by this inquiry.

TasLe No. 43—BRAN—SUMMARY

. . Series of 19 samples
. Standards
Maximum | Minimum | Average
p.c. p.c. p.c. p.c.
15-0 1728 | 13-92 1525
35 7-23 4.65 - 5-81
11-5 11.85 890 | 10-42

Protein—Tive of the nineteen samples were slightly below 15 per cent., the standard.

Fat—None of the samples were below the standard and the average, 5-81 per cent., clearly indicates
the high fat content of present day brans. ) :

TFibre—The larger number of the samples are well below the required limit; only one sample exceeds it.

. Tasre No. 42,—ANALYSIS OF BRANS
Lab'y. Carbo- ,
No. Particulars Moisture | Protein | Fat | hydrates| Fibre | Ash
p.C. p.C. p.c. p.c. p.c. | p.c.
97210* |*Pioncer’’ Western Can. Flour Mills Co., Winnipeg, Man.,
. Cap Rouge, P,% .................................... 10-65 14.74 | 5-98 52.79 | 1016 | 5:68
08058* |**Spilmil'”’ Spillors Can. Mlg. Co., Ltd., Calgary, Alta., .
Tox. Sta., Lacombe, Alta.,...oovviiiiieresnens feasas 10-50 15.27 | 5-92 53-95 9.73 | 463
98085* |*“Bell-cow’ Quaker Oats Co., Peterborough, Ont., Iixper. .
Farm, Nappan, N.S........ T IR LT T e 11-00 |- 14.66 { 6-02 53-30 9-68 | 5-34
08286* |Ogilvy FL Mills Ltd., Ioxp. Sta., Kapuskasing, Ont...... 8-14 14.66 { 6-33 53-06 | . 10-87 | 5-94
08314* [Maple Leaf Mlg. Co., Bxp, Station, Lennoxville, Que. . ... 1109 13.92 | 5:10 5274 | 10-85 " 6-30
08432* {*“Bol-cow'" Quaker Oats Co., Poterborough, Ont., Exp.
Station, Scott, Sask............ T T T, 12.77 15-56 | 5-56 49-45| 1093 | 5-73
08433* |Robin Hood Mills, Ltd., Exp. Station, Scott, Sask...... 11.96 15-06 | 4-65 54.26 | 1133 4-74
98601* |Maple -Loaf Mlg. Co., Toronto, Iixperimental Station, .
. Frederioton, N.B.. ..ot iiiiriiiiiiiniaiiia s 9.48 14:49 | 5.92 54-18 [ 10-86 [ 5-07
08724* [*“Bel-cow’ Quaker Qats Co., Peterborough, Ont., Exp. . .
Sta., Rosthern, Sask,....coeiiiiiiiiiiiiiiiiiieens 8.24 15-40 | 6-15 56-16 9-40 | 4-65
9882;]5525: Maple ‘{mnf Mlg. Co., Iixperimenta]l Farm, Brandon,Man. 10-39 16-51 | 6-12 51.44 9-98 | 5-56
g %

Experimental Station, Frederic-|
ton, N B veiiiieicnren s vaenasins ..
100008* |Ogilvy Flour Mills Co., ) r
Div., C.EF..
100421* |Alaple Leaf Mlg, C

Pocatidre, Que..
100687* [Rex 1_\Ilg. Co., Montreal, Toxperi:

9:04 14.74 | 5-49 53-29 | 11-85| 5-59
7-92 14-81 | 7-23 53.17 1 10-92 | 5-95
8-03 14.97 | 5-25 54.67 | 10-83 | 6-25

Ville, NS i i it ittt e 9-81 14.94 | 5-36 53-56 10-70 | 5-61
100937* |Experimental Farm, Indian Head, Sask............. ... 654 14-91 | 5.78 56-83 | 10-50 | 5-44
- 101163 |“Pioneer’” Westorn Canada Flour Mills Co., Winnipeg,
Man,, Ixp. Sta., Kapuskasing, Ont.................. 9:13 15-40 | 6-90 51.74 | 11-13.| 567
101245* |Ogilvy Tlour Mills Co., Medicine Hat, Alta., Ixper. .
Farm, Agassiz, B.Cu. ..ot oiiiiriiiiniiniinirannanans 9-85 17-28 | 6-30 [. 5066 | 10-12 | 5.79
101273* [Westorn Canada Flour Mills Co., Experimental Station,
Lo Forme, QUO......uoeureereresioseianaieerssrnens 9-05 15-60 { 5-96 53.07 | 10-64 | 5-68

102616* |**Superior’ Robin Hood Mills Ltd., Iixperimental Sta-
. tion, Cap Rouge, QUe.....cviuviiiiviiniiiinaenanes 11-16 16-90 | 5-30 53.29 8-90 | 4.45
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Shorts

This series of shorts comprises twenty-one samples. Detailed comment
does not appear necessary, since with the exception of two samples in. which
the protein and fat are somewhat below that of the standard and a $hird sample
slightly low in protein all very satisfactorily meet the requirements of the Act.
One sample (No. 98059) however, is somewhat exceptional in character if sold
as shorts; its fibre content (4 -94 per cent) approaches that of middlings It is
51gnmcant that this sample is nearly two per cent above the standard in protein.

The summarized data (table No. 45) show that in both protein and fat
the samples average, approximateley, 0:75 per cent higher than the required
standards. Further, it is worthy of note not one member of the seres reaches
the percentage of fibre allowed by the Act; the average of this constituent is
fully one per cent below the maximum allowed——& valuable feature, especially
in cases where the meal ration requires a low fibre content.

TaBLe No. 45—SHORTS—SUMMARY

Series of 21 samples
—_— Standards
. Maximum l Minimum ‘ Average
p.C. p.C. p.C. p.Cc.
Protein.....oovevunines ) . : 16 0 18:85 14.10 16-70
eeerreens 5.0 6:69 3:60 577
B o T D S N PR 8:0 775 4.94 684

TanpLe No, 44, —ANALYBIS oF SHORTS

Lab'y. Carbo-
No. Particulars Moisture | Protein | Fat | hydrates| Fibro | Ash
’ p.c. p.c. p.c. p.C. pe | pc.

07212* [St. I:éawrence ¥1. Mills Co., Exper. Station, Cap Rouge,

L T DR 10:52 16-00 | 6-33 53-60 7-25 | 4.30
98059* [“Spilmil”’ Spiller’s Can.

Sta., Lacombe, Alta 11-33 17-85 | 5-40 57.00 4.94 | 3.39
98086* (Ogilvy TFriour Mills' Co.,

Nappan, J S T D 10-08 16-70 | 6-09 56-33 6-83 | 3-07
98288* ("' Pioneer’ Westorn Can. Flour Mills Co., .

Kapuskasing, Ont.....ocveeruineereiinnrseeneencenss 9-93 17-28 { 6-62 56-10 6-73 | 4.34
08315+ lvy ¥l. Mills Co., Dxp Station, Lennoxville, Que..... 9:00 16-76 | 5-38 57-23 7-64 | 4.09
98603* Maple Leaf Mlg Co., Toronto, Ont., bxp Sta.,

Trederloton 0 985 16-34 ( 5-91 5593 775 4.22
98725* |“‘Bell-cow’ Qu’tker Oats Co., Peterborough, Ont., Exp.

Sta., Rosthurn [ L 973 17.16 | 6-64 5489 765 | 4-05

. 08727* |**Superior’”” Robin iTood Mills Ltd., Exp. Sta., Rosthern,

L L 11-80 15-18 ( 3-60 60-02 6-18 | 3.10
08753* |Maple Loaf Mlg. Co., Experimental Farm, Brandon,

D3 €1 T I 10-09 16-60 | 5-G9 57-75 6.11 | 3-70

90114 Umverslty of British Columbia,. Vancouvor, B.C....... 10-68 14-10 | 471 5905 6-65 | 4.01
100001* [Ogilvy ¥l Mls. Co., Montreal, Ammal Husbundry
. 9.27 16-25 | 5-99 56-46 7-55 | 4-48

Division, C.E.T.
8.36 15-91 | 578 58-19 7-68 | 4-08

O

100033* Ogllvy Tl %ISS
100420* Maple Lcaf Mlg Co., Exper. Sta., Ste. Anne do la Poca-

LT S T T 10-27 16-13 | 5-83 5672 690 | 4-16
100686* [Rex M]g Co., Montreal, Quo., Exp, Station, Kentville,

J S S T 9-69 16-72 { 6-12 5809 6-40 | 3-08
100936* Evponmental Farm, Indian Head, Sask 7-51 16-72 | 5-38 60-60 6:05}1 3.74

101085 |D. W, Gunn, Lid., Toronto Ont 8-81 15-22 | 6-69 57-39 7-2¢4| 4.65
101227* |“Rex” Maple Leat Mlg. Co.. Exp. Station, La Ferme,

QUG 1, v vty ens vsseasasensesunssranesssiarsranesenans 9-27 18-38 | 6-28 b4.44 7.00 | 4-63
101240* |Ogilvy Plour Mills Co., Medicine Hat, Alta., Tixp, Farm,

Agassiz, B.C.uu. it iieeiiiarer e, 10-26 16-78 | 6-26 53-37 7.05 1 4.28
101849* |Purchased locally, Experimental Station, Swift Current,
' T ). S 0-72 16-99 | 5-04 57.37 6:98 | 3-90
102061* Ogllvy Flour Mills Co., Montreal, Exper, Station, La
FOrme, QUe.......cveeenirrnrrnrecriorusensnannesn, 9.47 18-75 | 6-16 54.52 6-93 | 4.18

102615* {“Superior” Robin ITood Mls. Lid., Exp. Station, Cap
Rouge, QUe...ovvneiiriiinieiiiiesoeeeieanaeas 11.46 18-85 | 6-35 | . 52-64 6-45 | 4-25




~

51

Middlings

Lab’y No. 9’7’706‘ _ Pioneer Brand ” milled by Westeln szada Flour MIHS
Co. This may be considered as a satisfactory Qample of middlings. Though
slightly below the standard in protein, its low fibre is a very desirable feature.

Lab’y No. 98057. —St. John Mllhng Co.,-St. John, N'B. These 1n1ddhngs
had the appearance and colour of fine shorts This sample meets the Act in
respect to fibre, is a little low in fat and over 3 per cent below the requirements
for protein. Microscopical examination showed the sample to contain a con-
siderable proportion of weed seeds.

Lab’y No. 98087 —* O'Dairy ”'mlddhngs from Ogilvy Flour Mills Co.
This sample does not satisfactorily meet the standards in respect to plotexln
and fibre but in fat.it is notably high.

Laby No. 98@8’7 ~  Pioneer Brand ” Western Canada Flowr Mills Co. This
sample is :slightly below the standards in protein: The ﬁ'ble however, is'2 pel
cent lower than that allowed for middlings.

Lab’y No. 98316—A product of the Maple Leaf Mlg, Co is a sample of
good quality. It-very satisfactorily meets the standards for this feedlng stuff..

Lab’y No. 98439.—No information was forwarded about the source of this
sample. In fibre content. it lapproaches a feed flour but it is. malkedly low m
protein oonsadeled either as a middlings or feed flour,

. Lab’y No. 98602. — “White Middlings” Maple Leaf’ Mlg Co. - A pe1 cent
below the standard in pr otein but malked W1th a low ﬁble Typqcal of a
“floury ” middlings.

Laby No. 98726. e Superior Braiid” milled . by Robin Hood M1lls , A'
little below standard in protein-and fat comtent but with a nobably 10W per-
(*entqge of fibre. A sample of “ floury” rmddhngs

Lab’y No. 9875} —Maple Leaf Mlg. Co. A pe1 cent and a half- below the
standard in protein but very satisfactory in-respect to fat and fibre. - ~

Lab’y No. 98858 — O'Dairy Brand ” Ogilvy Flour MIHS Co. * This sam;ple
is characterized by high protein and fat content. Its fibre is lower’ than that
required by standards.: It is a mlddhngs of e\cellent quality.

Lab’y No. 100005 —No brand name—product of Maple Leaf Mlg. "Co. The
protein of this sample is a little below s‘mndfud 1equnement fat and ﬁble
satlshlctonly meet the standards.

Lab’y No. 100419——A1so the ploduct of Maple Leaf Mlg. Co. is over 1-5
per cent low in protein, but is very low in fibre.

Lab’y No. 100681 —A ‘Fiwther sample of Maple Leaf Mlg Co. This iz a
* different type of middlings from No. 100005 or 100419, in possessing higher
percentages-of protein, fat and fibre. Tts data closely approximate the standards
in respect to protein and fibre’ In fat it exceeds the requirements of the Act.

Lab’y No. 160682—No brand name—manufactured by the 8t. Lawrence
Milg. Co. Very ,satlsfactmy in 1e=zpect to fat and fibre but half a per cent too
low in protein.

Lab’y No. 100683 —A. ploduct of the Standard Milling Co, Montreal, Que.,
was labelled “ Middlings ” but the fibre content (1 -87 pel cent) Would clasmfy
it as a feed flour, rather than .as middlings.

Lab’y "No. 101239.—* Spilmil” a" rproduct of Splllel s Mlg Oo, Oalgary,
Alta: The data for this feed are not strictly in accord with thosg of middlings.
The protein is about 1-0-per cent low and the fibre 2 per ‘cent lo¥, as judged by
the standard for middlings. It approaches-in certain aspects a feed flour. ‘
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Lab’y No. 101259, 102058 — Pioneer ” Western Canada TFlour Mills—Both
these samples are slightly below the standards for middlings in protein content.
Their low percentage of fibre, viz.: 2-45 and 1-85, respectively, indicate that
they are of the nature of feed "flour rather than middlings.

Lab’y No. 102617 —* Superior ” Robin Hood Mills, Ltd. The data for
this sample, are those of a middlings of excellent quality. The percentage of
protein and fat are hoth considerably higher than the requirements set by the

* standards and the fibre somewhat lower—all indicating a very satisfactory
product,

Tabre No. 46.—ANALYSIS OF MIDDLINGS

Lab’y. Carbo-
No. Particulars Moisture | Protein | Fat | hydrates| Fibro | Ash
p-c. p.c. p.c. p.c. p.c. | p.c.

97706 “Ploneer" Western Can. Tl Mills, A.AH Komptv;lle.
. 12-50 16-29 | 5-13 5882 4:17 | 3-09
98057 |[St. Jolm ‘\Ilg Co

) 8 O P . 13-18 13.09 | 3-24 65:32 3.33 1.84
98087* |* O’ Dairy’’ O
pan, N.§ 10-34 16-19 | 6-10 58:75 4-98 | 3:64
98287* ”Pioneer, Western Ca , Kapus-|
kasing, Ont......oooviiiiiiiniiiiiii i 10-48 15-35 | 3.40 6568 2:64 | 245
98316* |Maple Leaf Mlg. Co., Experimental Sta., Lennoxville,
P. . 9-81 16-71 | 3-86 62-97 3-72 | 2.04
98439* |Purchased locally, Experimental S aslc. 11.47 14.70 | 2-64 67-32 2:26 | 1-61
98602* |White Middlings, Maple Leaf Mlg, Co, Exper Sta,

Fredenct{m, NB............. 11-81 15-45 { 3-82 63-01 3:45 | 2-46
98726* ”Supenor Robin Hood Mills Lt .
10-908 15-93 | 2.51 66-45 2-28 1-85

98754*
10-12 15-05 | 4.29 04-85 3-46 | 2.23

98853* |

10-75 17-05 | 4-56 60-79 3051 2-00
100005* [Maple Lcan]g Co., Toronto, An, Husb, Div.,, CEF.. 10-66 15-84 | 3-65 62-93 3-88 ( 3-04
100419* Exp. Sta., Ste. Ane de 1a)

Pocatilre, QUE.....ovueeereeiireeeienaenneeinns 10-71 14-81 | 3-10 66-76 250 | 2-03
100681* Mup%% é,caf Mlg. Co Toronto, Exp. Station, Kentville, :

............................................. 9-56 16:53 | 4-58 61.45 4.66 | 3-23
100682* [St. Lawrence Flour Mills, Montreal, Ixper. Station,

Kentville, NS, oot iireiiinarunnieaeens 10-30 16-00 { 4-62 [.  60-33 445 1 4-30
100683* {Standard Milling Co., Exper. Station, Kentville, N.S.... 9.08 15-81 | 3-45 67-08 1.17 | 1.90
101239* |**Spilmil*’ Spiller's Milling Co., Calgary, Alta., Ixper.

Farm, Apassiz, BuCor oot neina i 10-09 15-53 | 3-43 65-49 2-49 3-61
101259* |**Pioneer”” Western Canada Fl. Mills, Exp, Sta., La

Fermey [ S SO 10-18 15-97 | 3.00 66-17 2-45 | 2.23
102058* |**Pioneer’’ Western Canada F1. Mills, Exp. Sta., La

Ferme, QUe.......ooovreieieareesaainiencaraaeesn. 10-36 15-47 | 2+98 67-76 1-85 | 1.58
102617* |**Superior” Robm Hood Mls. Ltd., Exper. Sta., Cap|

RoUZe, QUE. ...ttt ve e ieeeeranirenn. 12.08 17-87 | 4-80 58-14 4.18 | 293

Feed Flour

98731* [Union Supply Co., Experimental Station, Rosthern,
LT 12-02 12-40 | 0-70 73-31 0-70 | 0-87

TasrLe No. 47 —MIDDLINGS—SUMMARY

) Series of 19 samples
—_— Standards
Maximum | Minimum | Average
p-c. p.c. p.c. p.c.
........................................ 16-5 17-87 13:09 15.72
e e e e 35 6-1I0 251 3-85
............................................. 4-5 4-98 1-78 3:29

There would appear to be more difficulty on the part of the millers to meet
the regulations in the case of middlings than in that of bran and shorts. Only
four of the nineteen samples analysed reach the standard in respect to protein,
though there are a number which fall between 15 and 16-5 per cent. However,
with respect to fat and fibre all the larger number of the samples are quite
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at15fact61y indeed the majority exceed the standard in fat and are malkedly
low in fibre—two excellent features for this feeding stuff; Wlnch is lalgely used in

swine feeding.
Feed Flowr

" Lab’y No. 98731 —A limit of “not more than 2 per cent of fibre” is the only
regulation made in respect to this feeding stuff. This sample very satlsfactouly
meets this requirement.

The analyses on record indicate a very considerable variation in composi-
tion of feed flours. The following range shows the limits of the samples
examined by the division during the past five years:—

Protein, from 12-73 to 19-03 per cent.
Fat from 1-50 to 4-61 per cent.
Fibre from 0-39 to 4-37 per cent.

Tlie proportion of the outer coats of the wheat berry and the presence or
absence of the wheat germ are no doubt the principal factors affecting the
composition of this by-product.

OATS AND OAT PRODUCTS

Oata form the principal and most mnpmtant cereal crop for live stock
feeding in Canada. The quality-of oats depends very largely on the proportion of
kernel to hull; the percentage of the latter in' oats of good average quality is
hetween 25 per cent and 30 per cent, while in light oats it may considerably
exceed 40 per cent. Oat hulls are very poor feed, containing about 3 per cent
protein and over 30 per cent fibre and ware very indigestible. Oat hulls are
flequently used as an adulterant of chop feeds. In ground oats, however, the
hulls, in giving bulk to the meal, serve a useful mef'hamcal purpose in “making
the meal lighter and more easily digested.” '

Ground oats constitute a safe and nutritious feed, very suitable for horses,
cattle and sheep. With the hulls sifted out, it is more especially useful in the
" feeding of young calves and pigs. Compaled with barley, oats, as a rule, are
richer in protein, and decidedly richer in fat or oil and in bone-forming
constituents, but on the other hand they are more fibrous.

In the table of analysis the composition of 33 samples of whole and ground
oats is given. The larger number of these were being used in the rations
employed in the Advanced Swine Registry enquiry and represent this cereal as
grown at a large number of points throughout the Dominion.

Lab’y No. 9_7320.—(}1'6und oats, purchased fromJ. B. Renaud & Co., Quebec,
Que. These oats are of fair quality, the protein being slightly low for oats of
the best grade.

-

Lab’y No. 98061.—OQat Chop, CW No. 3, grown on a farm near Lacombe,
Alta. This chop apparently was made from oats characterized by low protein
and low fibre content. :

Lab’y No. 98089 —0ats grown on Experimental Farm, Na-ppan, N.S. "The
data for protein, fat and fibre are those of oats of excellent quality.

Lab’y No. 98289.—0ats (Alaska) grown on Experimental Station, Kapus-
kasing; Ont., with a small admixture of hulless oats. The protein and fat of
this sample are very satisfactory. The fibre is low, due no doubt to the.small
proportion of hulless oats contained in the sample.
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© Lab’y No. 98318.—0ats, -purchased from the TUnited Grain Growers,
Lennoxville, Que. Though the protein-is a trifie lower than that of oats of good
quality, the fat and fibre are quite satisfactory. :

Lab’y No. 98436.—0at chop, from Experimental Station, Scott, Sask. This
sample was labelled “Oat Chop.” The data for protein and fibre are not in
striet accord with those of oats in general hut may be.accounted f01 by the
presence of a certain proportion of hulless oats.

Lab’y No. 98604 —Oats, Western Recleancd "\Io 1. The data 1nchcate oats
of excellent qualiby.

Lab’y No. 98730.—0at Chop—grown near Rosthern, Sask. This sample is
very satisfactory as regmds fat. TIts fibre contenb is somewha{, high and is
slightly below the average in protein.

Lab’y No. 98760—Ground oats, grown on the Experlmenbal Tmm at
Brandon, Man.. This sample slightly exceeds the average in protein and fat
and is characterized by an exceptionally low fibre content.

. Laby No. 98751.—Ground 6a-fs sbld by Maple Leaf Mlg. Co. This
sample submltted from the Brandon Ixperimental I‘wrm 1s shghtly below the

average in protein. - It is sumlar bo Lab y No 98750 in ‘possessing an unusually
low ﬁbte content.

-Lab’y No. 98854 —QOats, Westeln Recle’med “\Io 1——In composnlon, these
oats are of good average quahty They, however, differ -from No. 98604—also
Western Recleaned No, 1—in lower protein and h1ghe1 ﬁbre

Lab’y No. 99113 ~—OQats, ptuchascd from MecLellan and McCaltel Van-
couver, B.C. -Although somewhat below the average in protein and fat these
oats may be considered of good, but not the hest, -quality.

Lab’y No. 99426 —0Oat ChOp from. Bxpcnmental Station, Scott, Sask. is

below the average in protein, but is similarly rich in fat. In ﬁ’ble it is a little
high.

Lab’y No. 100002.—Oats, grown on the CEI‘ Otbawa Ont., the data
indicate oats of good average quality Wlbh a pa,rtlculzuly high fat content

Lab’y No: 100032 ~—Ground oats, submitted hy Expeumen{,al Farm, Nappan,
N.S. the data indicate oats of fair quahty . .

Lab’y No. 100424—0ats (No. 1. Feed) grown at Experimental Station,
Ste. Anne de la Pocatiere, P.Q. These oats appear to be of -fair quality only.
The protein being about.one per cent below the average..

Lab’y No. 100684~Ground oats, from Recleaned Extra No. 1, purchased
in Kingston, Ont. The most notable feature of this sample is the fibre content,
almost 3-0 per cent below that usually found in oats. This may be due to the
presence of a celtam plopomon of hulless oats

Lab’y No. 100934. -Oats, grown on Tixperimental Falm Indlan Head, Sask.
This sample is' somewhat low-in protein and demdedly hlgh in ﬁble 1ndlca’o1ng
a poor quality of oats. :
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Lab’y No. 101 166'.-—Oafs (Alaska) grown on Experimental Station, Kapus-

kasmg, Ont. These oats are of low grade; almost 2 per cent below the average
in protein and between 1 and 2 per cent too high in fibre.

Lab’y No. 10116‘7’ —These oats were graded as “ Extra No. 1”7 but the
a‘nalys1s 1nd10ates that they are of fair quality only.

Lab’y No. 101225.—Ground oats, Recleaned Extra No. 1, purchased in
. ngs’oon Ont., this sample as shown by the analytical data is of good quality.

Lab’y No. 101244~—O0ats, grown on E*(penmental Farm, Agassw B.C. A_

type of oats low in protein 'md fibre but high in fat

Lab’y No. 101566 —0at Chop—No. 8 C.W.—grown at Experimental Station,
Lacombe, Alta. These oats are characterized by an exceptionally high fat con-
tent with low protein and high fibre.

Lab’y No. 1 016‘14 617 —All four samples of oats, were submitted for analysis

by the Superintendent of Experimental Station, Lethbridge, Alta. No. 101614 -

and 101615 were purchased in Calgary and near Lethbridge, respectively. Nos.
101616-7 were grown at the Lethbridge Station. All ave characterized by very
high protein content and a sa,tisfactory percentage of fat but contain from 1-5
to 2-0 per cent more fibre than found in oats of first quality.

Lab’y No. 101 850.—Banner oats grown at Experimental Station, Swift Cur-
rent, Sask. This sample is not of high quality, being somewhat low in protein
and fat. . .

Lab’y No. 102059 —Ground oats, purchased in Kingston, Ont. A Sfunple
of good quality. It very well meets the average of the series.

Lab’y No. 102618 —Ground oats, pumhased in Quebec. These are of fair
quality ‘only, being too low in protein and too high in fibre for oats of the best
grade '

Lab’y Nos. 102710- '71 1 712—These three samples of oats were all sub—
mitted for analysis by the Superintendent of the Experimental Statlon at, Leth—
bridge, Alta. All three are characterized by hlgh plotem and one by a vely low
fibre content. o

Tasre No. 49.—0A1s—SUMMARY

(Series of 33 samples)

J— Maximum | Minimum | Average

p.c. p.C. p.C.
14-03- - 878 |- 11-19-
6-80 3-49 5-24

$13:35 7:96 10-94

The most noticeable fea,ture, from & consideration of this-ser ies, is the vely
“wide range or “spread” in the percentage of protein, fat and fibre. It is evident
that -oats may ‘and do vary-widely 'in-composition-and hence:in feeding value.
The proportion of hull no doubt very largely determines the percentage of fibre
of the oat berry-but it would seem that:the: composmon of the kernel may valy
very considerably in respect to protein and fat... Pl Do i

21560—5 :
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Hulless Ouats

From recent correspondence it may be concluded that hulless oats are
attracting attention as a crop. In point of composition they are higher in
protein and lower in fibre than ordinary oats and hence are a more valuable
grain from the standpoint of a feed.

Lab’y No. 98437 —0at chop (hulless) grown. on Experimental Station, Scott,
Sask. The protein content of this sample i3 distinctly lower than that of the
best hulless oats. Pat and fibre are in close agreement with average data for
this class of cereal.

Lab’y No. 98752 —Hulless oats, grown on the Experimental Farm, Brandon,
Man. Comparing this sample, with Lab’y No. 98437, it will he seen that it is
over 1 per cent higher in protein and over 2 per cent higher in fat, both desirable
features, but is 1 per cent higher in fibre.

Lab’y No. 102301 —Liberty hulless oaily from Upper Stewiacke, Col. Co.,
N.S. Apparently this may be regarded as of fair quality.

A sufficient number of samples of hulless oats have not yet been analysed
to establish average data.

Oat Middlings

This feeding stuff is defined as consisting of the floury portions of the oat
kernel, obtained in the milling of rolled oats from clean cats. The requirement,
according to the Feeding Stuffs Act is that it should not contain more than 4-0
per cent fibre. It may be observed that this is a product not commonly found
on the market. ] _

Genuine oat middlings is a high class feed characterized by an excellent
protein content, a somewhat high percentage of fat and a low percentage of
fibre. '

Lab'y No. 100933 —0at Middlings—Superior Brand, manufactured by Robin
Hood Mills, )

This sample was sold under a guarantee of protein 16-0, fat 6-0, fibre 4-5
per cent. Although a trifle below its guarantee in protein, it fully meets the
guarantee in fat and fibre. ) '

The data are in close accord with those of oat middlings of good quality.

It is a feed characterized by an excellent protein content, a somewhat high
percentage of fat and a low percentage of fibre.

Ouat Feed

Feeding stuffs sold under this caption are variable in composition and
hence in nutritive value. Some are of excellent quality, others are almost worth-
less. They, as a rule, are made up of the various by-products from the manu-
facture of rolled ocats and other hreakfast foods and may or may not contain
a large proportion of ground oat hulls—an exceedingly fibrous material.

Lab’y No. 101116 —“Black Hawk Oat Feed—Reground, a product of Robin
Hood Mills Litd., Moose Jaw, Sask. The data of this feed show that it contains a
large proportion of oat hulls. With a protein content of 6-56 and fibre of 2377
per cent it must be considered a feed of poor quality.
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Tasne No. 48.—AnaLysts oF Oars anp Oar Propucrs

Lg}:)‘y‘ _ Particulars Moisture | Protein | TFat hgg;];g;s Tibre | Ash
97320* [Ground onts, I. B. Renaud Co., Quebec, Exp. Sta., Cap| p.c. p.C. p.c. p.c. p.C. p.c.

Rouge, PoQuuee i iiininirineeeianans 7.92 10-43 | 5-25 63-19 { 10-34 | 2.87
98061* |Oat Chop KeAYA 3, Farm near Lacombe, Alia 971 8-78 | 5-93 62-45 985 | 3-28
08089* {Homo grown onts, Exporimental Farm, anpml N.S.... 10-92 1176 | 4-71 60-41 | 1006 | 341
08289* |Home grown oats, (Alaska) Exp. Sta., Kapuskasing, Ont. 0 44 11-28 | 5-68 61-17 9.27 | 3.16
08318* |United Grain Co., Lonnoxvillo, Que., Exper. Sta., Len-| R

noxville, Que . 970 10-77 | 4-72 61-17 | 10-56 | 3-08
98436* |Ont Chop, D\per k! ation, Scott, Sask.. 11.00 12-56 | 3-68 61-93 852 | 2-31
98604 * Oats Wostern Recleaned No. 1, Exp.

5 N 11-00 11.79 1 4.77 59-54 | 10-14 | 2.76

98730* [Oat Chop, grown locally, Exp. Station, Rosthern, Sask. . 7-48 10-50 | 5-50 62-05 | 11.45§ 3.02
08750* |Ground oats, home grown, IExporimental Farm, Bumdon,

) 10-72 11.66 | 5-54 59-62 895 3.51

08761* |Ground oats, Maple Leaf Mlg. Co., B
Brandon, Man. Ceaeen 10-77 10-11 | 5-83 61-60 808 2-71
08854+ Outs, Vestonuecle R

99113 Ground onts McLollan and MeCarter, Vancouv
99125* |Ont Chop, Experimental Station, Scott, Sask.. ...
100002* |Oats, homegrown, Animal Husb:mdry "Divisi
éttu\v
100032* |G, Oats, x)
100424* [Oats, home grown, No. 1I‘eed Exp. Sta,, S

rimontal I'arm, Nappan,

Poc’ttxére, QUOB. .ttt it iee it i 11-38 10-19 | 5.01 58-93 | 11.34 | 3-15
100684* {Oats, Gu., -reeleaned oxtra No. 1, Richardson & Sons,
. Kingston, Ont., Iixper. Station. Kentvillo, N.S...... 051 11.29 | 4-56 63-64 7-96 | 3-04
100934* |Oats, home gwwn, Txporimental Tarm, Indian Hoad,
. 6-88 10-53 | 5-38 60-19 | 12.94 | 4:06
101166
843 9:79 | 6-80 58-76 § 12.73 | 38-49
101167
9.62 10.69 | 4-47 60-65 [ 11.51} 3.06
101225* |Oats, Reelonnod Extra No, 1, Rlehardson & Sons, ng—
ston, Ont., Exp. Sta., La Forme, P.Q................ 8-83 11.13 | 5-20 60-71 | 11-10| 3-03
101244* {Onts, Homo grown, D\penmentul Farm, Agassiz, B.C.. 9-90 956 | 5-68 61.50 | 10-42 | 2.94
101566* |Oat Chop, No. 3, C.W., Experimontal Station, Lucombc, .
N 807 918 | 6-40 60-65 12-40 | 3-30
101614* [Oats, purchased in Cnlgnry, Alta., Exp. Sta., Leth- '
bridge, Albo. oot ei i it 6-32 13-19 | 5-10 58.51 | 13-35| 3.5%
10 615* {Oats, purchased locally, D\penmental Station, Leth-
Dridgo, Alb. e i iiiiiieiinie sty © 6-36 14.00 | 5-35 58-69 | 1245} 3.15

101616* [Oats, home grown, Experimental Station, Lethbndgo,
te,
101617* [Oats lhome grown, Ixperimontal Station, Lethbridge,

................................................ 671 14.03 | 4-79 58-08 | 13-04 | 3-15
101850* |Oats, Banner—home grown, Exper. Station, Swift Cur-
D T L 9-26 10-59 | 3.84 61-81 | 10-85| 3-66
102059* [Gr. Onts, Richardsen & Son, Kingston, Ont., Exp. . )
Station, La Torme, QUe......cveivvereviniaisiiees 7-91 11.34 | 5-53 61-81 [ - 1044} 2.97
102618* (Gr. Outs—purcha,sed in Quebec, E\p. Sta., Cap Rouge,
................................................ 11-39 10-13 | 5-00 58-03 } 12-25| 3-20
102710* |Oats, D\pel 1mentul Station, Lethbndge, PN £ 7 8-06 13.16 [. 5-62 56-60 | 10-53 | b5-04
w27 0« 9-89 12.95 1 5-70 58-74 | 10-02 | 2-67
102712+ . . E 9.18 11-94 | 3-49 63-13 883 | 3-53

Hulless Oats . ¥
98437* |Hulless Oat Chop, Experimental Farm, Scott, Sask...... 11.99 12.95 | 4:76 66-14 2.38| 1-88
08752 Hulless Onts, home grown, xperimental Farm, Brandon,
................................................ 10-856 #.12 (7-01 62-23 3-32 | 2441
102301 Hul]ess Onts, (leerty) Upper Stewiacks, Cel. Co., N.S, 7-33 13.72 | 4-95 68-55 3-05§ 240
Oat Middlings

100933* |Ont_Middlings **Superior” Robin Hood Mills, Ltd., 7-09 | - 15.43 | 8:90 6360 2.15 3-37

Dxporuneutnl Tarm, Indian Head, Sask,
Oat Feed
101116 |Ro-ground, oat feed, “Black Hawk”, Robin Hood Mills,
Moose Jaw, Sask.......oooiinin e 544 6-56 | 3-93 65-40 | 23.77 | 4.90-

BARLEY AND BARLELY PRODUCTS

Lab’y No. 98060. —B'u'ley chop, C.W. No. 8, of fair quality, contained also-
about 2 per cent wild and immature oats and a small percentage of wheat. The
data are in accord with those of barley of fair commercial quality.

Lab’y No. 98088 —Ground Barley, the product of Maple Leaf Milling (Jo,
Montreal. The protein content of this sample is quite satisfactory. The fat is
higher than that usually found in barley and the fibre exceeds that of good'
barley by about 2-0 per cent. The data Would indicate the presence of a small
proportion of oats, A

21560—5} .
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Lab’y No. 98290 —Ground barley, grown at Experimental Station, Kapus-
kasing, Ont. The data are in accord with those of barley of fair quahty only.

Lab’y No. 98317 —Barley meal, sold by United Grain Co., Ltd., Lennox-
ville, P.Q. The analysis indicates ground barley from grain of good quahty

Laby No. 98728 —Darley feed from barley grown near Rosthern, Sask.
This sample possesses an exceptionally high protein content and a very satis-
factory percentage of fat and fibre. It is a meal of excellent quality.

Lab’y No. 98729.—Ground barley, grown near Rosthern, Sask. This sample
has a higher percentage of protein and of fat than is usual in barley. Its fibre
- is 1 per cent above that of barley of good quality. It is possible that these
data may be accounted for by a small admixture of oats,

Lab'y No. 98748-749—Two samples of barley from Experimental I‘arm,
Brandon, Man. The difference in nutritive value between the two samples is not
very g1eat Both are of average quality.

Lab’y No. 98864 —Barley grown at Ixperimental Station, Cap Rouge, P.Q.
The data are those of barley of fair quality.

Lab’y No. 99112—Ground barley. This sample is somewhat low in protein
corapared with average figures for Canadian grown barley. It might be con-
sidered of fair quality. .

Lab'y No. 99424 —Barley, from Experimental Station, Scott, Sask. The
data for protein and fat are quite satisfactory; the figures for fibre are a trifle
high,

Lab’y No. 100004 —Ground barley from grain grown on C.E.F.; of good
average quah’oy

Lab’y No. 100034 —-Crushed barley, a product of Ogilvy Flour Mills Co.
This sample is characterized by a very htgh protein and fat content. It is a
barley of excellent quality.

Lab'y No. 100428 —DBarley grown at Experimental Station, Ste. Anne de la
Pocatiére, P.Q. Thls sample i hlgh in fibre which places lt, ag inferior to the
barleys of highest quality.

. Laby No. 100685.—Barley meal purchased from Maple Leaf Milling Co.,
Montreal. This sample was from barley of only fair quality, the fibre being
somewhat high and the protein slightly low.

Lab'y No. 100935—Barley grown in Experimental Farm, Indian Head, Sask.
The data indicate a barley of good quality; it is distinctly high in.protein.

Lab’y No. 101156 —Barley, from Experimental Stdation, Lacombe, Alta.—a
sample of good quality,

Lab’y. No, 101164—~Barley 0.A.C. 21, grown at Experimental Station,
Kapuskasing, Ont. This sample can bhe considered of fair quality only. It is
distinetly below the average in protein.

Lab’y No. 101168 —Ground bharley sent from Experimental Station, Kapus—
kasing, Ont. The fibre content of this sample is much too high for that of
barley. The data suggest the presence of added hulls. It is of poor quality.

Lab’y No. 101226 — Cariboo ” manufactured by the Maple Leaf Milling
Co. This product has an exceptionally high protein content—12-45 per eent
Its fibre is normal for barley. It is a feed of good quality.

Lab’y No. 1012/3—DBarley, purchased from Brackman Ker Milling Co.,
Vancouver, B.C. " This is a barley of good average quality,

Lab’y No. 1015667 —Barley, No. 3, C.W. on analysis yielded data indicative
of good quality barley.

Lab’y No. 101618-619.—Two samples of barley purchased locally and sent
for analysis from Experimental Station, Lethbridge, Alta.
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Lab’y No. 101618—1Is much the better barley. Its percentage of protein
is exceptionally high and those of fat and fibre satisfactory. Lab’y No. 101619
is slightly below the average in its protein content.

Lab’y No. 102060.—Home grown at the Experimental Station, La Ferme,
P.Q. The fibre content of this sample ig satisfactory, but the proteln and fat
arve too low for barley of the highest quality.

Lab’y No. 102612—Barley, purchased in Quebec The protein and fat
content of this sample are fmrly satmfactmv but the percentage of fibre is
somewhat high.

Lab’y No. 102709—Barley, submlttcd for analysis by Superintendent of
Iixperimental Station, Lethbridge, Alta. The data are in aceord with those of
barley of high qumhty

TaBLe_No., 51.—~BARLEY—SUMMARY
(Series of 25 samples)

_— Maximum I Minimum | Average

p.C. p.c. p.C.
13:56 9:35 11-13
4.43 1-78 276
G+74 4-35 - 5451

Nore.—Lab’y. No. 98088 and 101168 have not been used in the above table.

The range of protein in this series of barleys, chiefly from the Prairie
Provinces but also containing samples grown in Ontario and Quebee, is approx1—
mately 4 per cent; the fat varies 2-5 per cent and the fibre by almost 25 per
cent. Theso differences may not be so much due to variebal (inherited) qualities
or to environmental infiuences as to varying proportions of other grains, foreign
matter, ete. (dockage) present in commercial grades.

TapLE No. 50 —ANALYSIS oF BARLEY AND BarLey Propucrs

Lab’y. Carbo-
No. Particulars Moisture | Protein | Fat | hydrates| Fibre | Ash -
p.C. p.e. p.c. p.e. p.c. p.c.

98060* |Barley chop, 3 C.W, farm near Exper. £a., Lacombe, Alta. 10-79 10-93 | 2-67 68-09 5-18 2.34
98088* [Gr. Barloy, ) \Iuglo Leaf Mlg. Co., Monhenl Txp. Furxn,

NAapDPan, NS it ittt ieianrnivnnenennns 11.09 10-72 | 4-10 6364 767 | 2-78
98290* |Gr. Barloy, home grown, Iixp. Sta., Kapuskasing, 0ut 11.36 9-81 | 1.87 69-92 4.35 | 2:69
08317* Bmlov meal, United Grain Co. Ltd Ixp. Sta., Tennox-

ville, P.Q ........................................... 9-04 11.28 | 3-12 68.23 5.77 1 2-56
98728* |Barley feed, grown locally, Ixporimental Station, Ros- ’ .

thern, Snsk ........................................ 9-56 1356 | 2-59 67-04 4-93 2:32
98729* |Gr. Barley, grown locally, E\ponmental Station, Ros- v

thorn, SasK. .. i e i i e 9.06 12.79 | 4.24 . 6435 6-73 [:°2-83
08748* Bm‘ley No. 1 E\per)mentnl Farm, andon, Man. .
08749* No. . . . .

98864* |Barley, home grown, Ixp. Station, Cap Rouge, Que AAAAA 604 10-03 | 2-63 70-83 5.20 | 3-38
99112 |Gr. Barley, federal grade, MoLellan & MeCGartor Ltd |
. Vancouver, B.C .
99424* |Barloy, Exporimental Station, Scott, Sask. .
100004* “" homo growa, An, IIusbmldry Di\' CIw

(0172 S USRI 8.77 1181 | 2-28 68-51 558 [ 3-05
100034* |Crushed barley, Ogilvy TFlour Mills, Exp. Farm, Nap- .
L T N S N T 853 12.28 | 443 56-27 540 | 309

100423+ B'Lrl(tiy, home grown, Bxp, Sta. Ste. Anne de 1a Pocatiere,

100685* “"meal, Maple Leaf Mlg. Co., Montreal, Tixp. Sta.,
Kentwllo NS et irareaas 10-26 10-70 | 2-68 6722 6-34 2.80

100935* “  home grown, E‘p Tarm, Indian Head, Sas) 7-98 12.00 | 2-93 68.02 5.60 | 2:57
101156* “  Txp, Station, Lncombe, Alta 9-44 11-13 | 3-08 68-22 [ 565 | 2.48
101164 “  0.A.C,, 21, home grown, Iixp. Sta., Kapusknsing,
Tl v s oeeee et ensanesnennesenere e re et 11.38 9.50 | 2-10 6847 5:48 | 3.07

101168* | . « Txperimental Station, Koy lpuslxasm%Ox\t s 10-16 9-47 | 2-46 6548 9-32 | 3.11
101226+ “ aribon’” Maple Leaf Mlg. Co., Iixp Stn,‘ Tal .

Forme, QUE....ovvvieunnieennnanernun.s 9-88 12:45 | 3-10 66-89 540 | 2.28
-101243* “ Brnclmmu—Km' Mlg. Co., Vnncouvor, B.C, .

Ixper. Farm, Agassiz, B.C................. . 10-30 10-75 | 3-17 68-82 4.75 | 2.28
101567+ “  No. 3, Wes. Canada, Iixp., Station, Lacombe, ) )

- LT 9-44 11.13 { 3-08 68-22 5.65 2.48
101618* “  purchased Ioctu, ]J\p Stfn Lothbndgo, Alta.. 779 12.22 | 2.05 70-98 4.63 | 2-33.
101619+ ¢ .78 9.35 | 2.42 72:50 5.28 2.59
102060* “  home grown, Iixper. Stn La Ferme, Que........ 9.57 9-69 | 1.78 7101 5-47 | 2.48

102612* “« %ﬂ'ehnsed in Quebee, Exp. Sta., Cap Rouge, Que. 11-95| © 10-63 | 3-33 65-16 6-33 | '3.60
102709+ “ Cxperimentnl Station, Lethbridge, Alta,........ 9-76 11.32 | 2-26 6918 4.98 | 2.50
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CORN PRODUCTS

Lab’y No. 97446—Corn Meal Feed (White Liver Meal) is a by-product
in the manufacture of cornmeal for household use, sold by the Lake of the
Woods Milling Co.,  Brantford, Ont. The protein of this sample is that of
ground corn, In fat and fibre, however, the data are considerably higher than in
whole corn, '

Lab’y No. 97447 —Ground corn—This is a by-product in the manufacture
of cracked corn, sold by Lake of the Woods Milling Co., Brantford, Ont. This
sample is not quite so high in nutritive value as Lab’y No. 97446, While as
rich in protein, it has a lower fat and higher fibre.

Lab’y Nos. 98605 and 98855 —“Royal” Corn meal-both arc products of
St. John Mlg. Co., St. John, N.B. The first sample, Lab’y No. 98605 is the more
valuable feed, due to its higher protein and lower fibre content,

Lab’y No. 100009.—Corn meal manufactured by Lake of Woods Milling Co.,
Toronto, Ont. This sample is of good average quality.

TaBLE No. 52 —ANarysis or Cornn ProbUCTS

Lab’y. Carbo-

No. Particulars Moisture | Protein Fat hydrates| Fibre Ash
p.c. p.c. p.c. p.cC. p.c. p.c.

97446 |Corn meal feed, Lake of the
Woods Mlg. Co., Brantford,
L0 P 10-34 "9-53 6-53 6845 3-27 1-88
97447 |Gr. Corn, Lake of the Woods|
Mlg. Co., An. Hush. Div.,
C.E.TF,, Ottawa............. 11-45 9-50 4:00 69:03 4-09 1-93
98605*(Corn meal—**Royal’’ St. John . )
Mlg. Co., Exper. Sta., Fred-

ericton, N.B................ 10-97 9-92 4.38 71.29 1-85 1-59
98855 “ “ 10-83 8:91 4-73 7174 2:14 1.65
100009*Corn meal, Lake of the Woods
Milling Couvvovvvi it vune 9-95 9.28 3.87 7170 3:16 2-04

MEAT PRODUCTS

Laby No. 98292—Digester Tankage—Swift's Canadian Co., Ltd., Guar-
antee: protein 60-0, fat 60, bone phosphate 8-0 per cent; it is somewhat lower
than its guarantee in protein. The bone phosphate is 15-11 per cent.

Lab’y No. 98320 —Digoester Tankage—Manufacturer not stated. Guaran-
tee: protein 60-0, fat 6-0, bone phosphate 8-0 per cent. It fully meets its
guarantee in every respect. The bone phosphate is 9-33 per cent.

Lab’y No. 98435 —“Red Ribbon Tankage’—Swift’s Canadian Co. Guaran-

tee: protein 500, fat 6:0, per cent, which 1t fails to meet by nearly 2 per cent
in protein, The bone phosphate was 26:81 per cent,

Lab’y. No. 98607 —“Shur-gain,” Rg. No. 1395—Gunn’s Ltd., Toronto, Ont.
‘Guarantee: Protein 60-0, fat 5-0 per cent. This sample is almost two per
cent too low in protein. The bone phosphate is 23-40 per cent.

Lab’y No. 98733 —*Red Ribbon Digester Tankage”’—Reg. No. 1462—Swift’s
Canadian Co., Winnipeg, Man,, Guarantee: protein 50-0, fat 60 per cent. The
sample exceeds its guarantee in protein by almost 11 per cent and fully meets
it in fat,

The bone phosphate was 16-71 per cent.

Lab’y No.98756.—"Gain More Tankage”, Reg. No. 2185. Hairis Abattoir,
St. Boniface, Man. The sample mcets its guarantee of protein 50-0, fat 6-0 per
cent. The content of bone phosphate was 2418 per cent.
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Lab’y No, 98757 —“Red Ribbon Digester Tankage” Swift's Canadian Co.,
Winnipeg, Man, This product exceeds its guarantee in protein by over 7 per
-cent. It fully meets the guarantee in fat 6-0 per cent. The bone phosphate
was 20-90 per cent.

Lab’y No. 98858 —“Shur-gain Digester Tankage.” Gunn’s Ltd., Toronto,
Ont. Guarantee: protein 60-0 and fat 5:0 per cent. It fails to meet the guar-
antee in protein by over 6 per cent. The bone phosphate in this sample was
2340 per cent, :

Lab’y No. 99116 —Digester Tankage—Reg. No. 1648, Burns & Co.—This
was a light, brown finely ground powder, sound and wholesome, Guarantee—
plotem 50-0, fat 8:0 per cent. The sample does not quite meet its guarantee
in regard to protein. It would rightly be classed as a “Digester Meat and
Bone Tankage” as its phosphoric acid conten’r is over 10 per cent. The bone
phosphate content is 27-37 per cent.

Lab’y No. 100008—50 per cent tankage’—from Swift's Canadmn Co.,
Toronto, Ont. This is a tankage with a very high protein and low ash content,
indicating & very small proportion of bone, The guarantee of 50 per cent protein
is exceeded by -more than 15 per cent.

The bone phosphate content is 11-14. per cent,.

Lab’y No. 100418 —Tankage—City Renderers, Montreal, Que. This sample
was a rvather finely ground, brown meal, apparently sound and wholesome.
Guarantee—protein 60-0 and fat 6-0 per "cent and fully meets the guar 'mtee

The phosphate of bone content is 14-70 per cent.

Lab’y No. 100689 —Digester Tankage from Swift's Canadian Co. This pro-
‘duct was sold on a guarantee of protein 60-0, fat 6:0 per cent. The sample
does not meet its guarantee in respect to either protein or fat. The content of
bone phosphate is 21-66 per cent.

Lab’y No. 100939—"Gain More Tankage’—Swift's Canadian Co., Moose
Jaw, Sask. Guarantee—protein 50-0, and fat 8-0 per cent. It does not meet
its guarantee in regard to protein. It might better be designated as a meat
and bone tankage, the phosphoric acid content exceeding 10 per cent.

The bone phospha,te is 26-81 per cent,

Laby No. 101228.-—45 per cent Protein’—This sample was received with-
out any information as to the manufacturer, or guarantee. It is a low-protein
product and by reason of that and its hlgh pelcentage of phosphoric acid
(13-84 per cent) falls into the class of “Meat and Bone” products rather than
that of meat meal. The bone phosphate content is 3023 per cent.

Lab’y No. 1012/2—Tankage Reg. No. 1648, Burns & Co., Vancouver,
B.C. Guarantee: protein 50, fat 80 per cent. The protein is 1-5 per cent
below guarantee. This product is characterized by an exceedingly high fat
content nearly 20 per cent, endangering its keeping qualities. The content of
bone phosphate is 22-92 per cent.

Lab'y No. 101275—C.A. L. Brand Hog Feed.—The data from the analysis
of this sample would indicate that it contains sufficient bone to classify it as a
“ Meat and bone ” product. The phosphonc acid content is 11-25 per cent and
10 per cent is the limit set for a “ meat” ploduct The percentage of bone
phosphate is 24-59 per cent.

Lab’y No. 101620— Digester Tankage” P. Burns & Co. Guarantee:
protein 50-0, fat 8-0 per cent. The product exceeds its guarantee for protein
by almost 6 per cent and for fat by, approximately, the same amount. The
content of hone phosphate is 19+36 per cent.

Lab’y No. 101853.—Red Ribbon Tankage—Swift’'s Canadian Co Guar-
antee: plotem 50-0, fat 6°0 per cent. The sample sat1sfactonly meets its
guarantee in respect to both these nutrients.

The bone phosphate content is 25-28 per cent.

»
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Lab’y No. 102064-—C.A.L, Brand Hog Feed. This sample is one of the
same brand as Lab’y No. 101275 and although possessing a somewhat higher
protein content should also be classed as a “ Meat and Bone” produet since
the phosphoric acid content (11- 06) is one per cent too high for a “meat”
meal.

The bone phosphate is 24-16 per cent.

Laby No. 1023056 —Digester Tankage—Swift’s Canadian Co., Edmonton,
Alta. This was a dark brown, fairly fine powder, apparently sound and whole-
some, odour characteristic of tankage.

Guarantee: protein 50-0, fat 6-0 per eent. It fully meets its guarantee.-

The percentage of bone phosphato is 22-15 per cent.

Lab’y No. 98408-09—8eal Meats—from Magdalen TFish and Fish Pro-
ducts Co., Ltd.,, Magdalen Islands, Canada. Lab’y No. 98408 was labelled
“Seal Meat” and Tab’y No. 98409 “ Seal Meat and Bones.” Both were dark
reddish-brown, coarsely ground meals, apparently sound and wholesome, with
a fishy odour. There are no very great differences in the composition of these
two samples. If palatable, both might be used in the ration to replace other
protein concentrates. Both are rather high in fat.

Lab’y No. 98408 containg 8-40 per cent bone phosphate.

Lab’y No. 98409 contains 8-96 per cent bone phosphate.

A glance at the table of data reveals the wide diversity in composition of
these meat products. Certain of these samples would appear to be insufficiently
or perhaps wrongly, labelled. The Tecding Stuffs Aect states that in meat
plOdULtS in which the phosphoric acid content exceeds 10 per cent, the word
“bone ” must appear in the designation; thus “ Digester Meat and Bone Tank-
age” and ‘“Meat and Bone Meal.” Meat products which include meat meals
and tankages have a protein range of 50 to 60 per cent, while meat and bone
produets will range from 40 to 55 per cent protein.

Tapre No. 53, —ANALYsI8 oF Mzat PRobUCTS

Lab'y. . . Phosphate
No. Particulars Moisture | Protein Trat Ashe of lime
08292* |*“Tankage’’—Swift's Canadian Co. Ltd., Ixp, Sta., p.c. p.e. p.c. p.e. p.e.

Kapuskasmg, (1), G-71 57-32 9-98 2058 15-11
08320* | Digestor Tankage, Exper. Station, Lennoxville, Que... 7-81 66-51 7.27 13.07 9-33
98435* |Red Ribbon Tankage, Swift’s Canadian Co., Iixper. Sta.

Scott, Sa‘xk ......................................... 579 48-21 10-904 28-12 26-81
08607* {*‘Shur-gain” Reg. No. 1395. Gunn’s Ltd., Toronto, Exp.

Sta., Frederieton, N.B........ 6:57 58-15 617 26-89 23-40
08733* [“TRed Ribbon Digester Tankage,”’ :

Sta., Rosthern, Sask............ 5-02 61-60 7.23 18-76 16-71
98756* |*‘Gain-more Tankage,”” Reg, No. 2135, 1Iar s Abbt., St.

Boniface, Man., Dxp l'nrm Brandon, \Ian ........... 4.02 50-98 7-31 3023 24.18
98757* [“Red Ribbon Tflnkaﬂe, Swilt’s Can, Co., Winnipeg, i

Man,, Dxp Farm, Br'mdon Man......oooviiivnnnnn, 4-77 57.34 9-33 24.00 20-90
08858* “Shur»gmn Dn,ester Tanl\'we, Gunns Ltd., Toronto,

Tixp. Sta., I‘redeucton 5-81 5368 6-49 26-64 23-40
99116 |'‘Digester ’lankdge Burns & Co..ovvvvnriinvinnnneness 5-90 47-34 9-34 31-36 27.37

100008* |*'50%, Tankage,” Swift's Can, Co., Toronto, An, Husb. .

Div., CE.F. . it iiir e, 7-51 65-62 8-51 1417 11-14

100418* [“Tankage’” City Renderers, Montreal, Exp, Sta., Ste,

Anne de la Pocatiére, Que.......cvvveenenvnravnnnnns 8:39 61-46 8-16 17-93 14-70

100689* |*“Digester lankn"e,” Swﬂts Caon. Co., Exper. Sta.,

Kentville, NS, o it ieie s eeererveirseeensnns 7-38 56-95 2-85 26-05 21-66-

100939* |**Gain-more Tankage,” Swiit’'s Can. Co., Moosejaw,

Sask., Ex. 1“‘1rm Indian Head, Sask..........0o0eu.s 9.28 43-14 9-11 30-32 26-81

101228* 45% Protem D\{penmenhl Statlon La Ferme Que...... 6-66 45:62 10-88 34.43 30-23

T101242* |“Tankage,” Reg. No. 1648, Burns_ & Co., Vaucouver,

B.C., Iixper, I'arm, Agnssn BCoiiiiiiiiiinnn 6-28 48-50 19-58 © 26-70 22.02

101975* {C. A. L. Brand Hog Teed, ]jxper:mcntal Station, La

Terme, Que., 7-02 48-26 10-28 30 14 2459

101620* |*'Digester Tanka;

-bridge, Alta." 4-55 55-90 13-57 23-35 1936

101853* |““Red Ribbon Tankage,” Swift’s Ca .

- SWHL CUTTEN, SASK.vvserarnrennsnsesnsnesnesns 5-08 52-77 5-84 29-32 25.28

102064* [C. A. L. Brand, Hog Feed Ixper, Station, La Ierme,

[ TP 7-31 50-06 9-03 28-42 24-16
102305* [* ngestor Tankago,” Swift’s Can. Co., ldmonton, Alta.,
Fxp. 8ta., Lacombe, Alta........covinnvnieirnnnn.nn 5:45 51-14 12-38 25-05 22-15

98408 |Seal Meat, Magdalen TFish & Fish Co., Ltd., Magdalen
ANAS. e 21-26 4585 1767 11.60 8:40

98409 {Scal, Meqt and Bones, Magdalen Tish & Fish Products
Co., Iitd., Magdalen Islands........ooovvvraennnnn.. 21-94 45.13 16-61 13.77 8-96.
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FISH PRODUCTS

Lab’y No. 98092 —~-“Fasterfat’—Fasterfat Co., Halifax, N.S. This was a
brownish, coarsely ground meal, with a strong fishy odour. It was apparently
sound and wholesome. It carried a guarantee of protem 70-0, fat 2-0 per cent,
bone phosphate 16-0 per cent. It is somewhat below the gufuan’r,ee in protein.
Its bone-phosphate content is 15-34 per cent. By reason of its very fair con-
tent of these two feed constituents and its low fat content (a feature which
enhances its keeping qualities) it must be considered a product of good quality.

Lab’y No. 98094—1\/[agdalen Fish and Fish Products-Ltd., Point Basse,
Magdalen Islands.—This meal is stated to be made of whole, fresh herrings,
cooked; dried and ground. It was a fine brownish meal with a good clean odour.
The pr otem content is that of good fish meal, but the fat is somewhat high—
a factor which may interfere with the keepmo qualities of the meal.

It contained 7-73 per cent bone phosphate.

Lab'y No. 98095.—Magdalen Fish and Fish Products Ltd:, Point Basse,
Magdalen Islands.—This meal was made of cod heads and bones, and corn meal
in equal proportions. The resultant mixture was a yellowish, brown, granular
meal with a strong fishy odour. The presence of corn -meal markedly reduced
the protein with fat content. It had a bone phosphate content of 4-52 per cent.

Lab’y No. 98271 —Magdalen Fish and Fish Products Itd., Point Basse,
Magdalen Islands.—A coarsely ground yellowish, brown meal with a rather
rancid odour. It is made from whole herring. As in the sample of herring
meal, Lab’y No. 98094, the fat content is somewhat high.

The bone phOQphate is 7-78 per cent,

Lab’y No. 98272—Nagdalen Fish and Fish Products Ltd., Point Basse,
Magdalen Islands—A fish meal made from cod heads and bones. It is a yel-
lowish, rather granular, coarsely ground meal with small particles of bone
“throughout.

Its outstanding feature is its content of bone phosphate of 19-99 per cent.

Laby No. 98273—Magdalen Fish and Fish Products Litd., Point Basse,
Magdalen Islands.—A meal made of mackerel gibs. This is a very finely ground -
meal of a light brown colour, with a very strong fishy odour. The data are
those of a fish meal of good quality. :

Bone phosphate is 8- 71 per cent.

Lal’y No. 99115—Pilchard Meal——nghthouse Brand—Reg. No. 1948—
manufactured by Wilbur Bllis Co., Vancouver, B.C. This was a light brown,
finely ground powder, with a sardine-like odour. It was sold on a-guarantee of
protein 62-5, fat 3-0, bone phosphate 13-0 per cent. The s sample fully meets
its gmmntee in 1ega1d to protein and fat, but is somewhat low in bone phos-
‘phate, 11-35 per cent.

Lab’y No. 102307 —Pilchard Me_al, Lighthouse Brand, Reg. No. 1948,
manufactured by Wilbur Ellis Co., Vancouver, B.C. This sample, sold under
the same guarantee as Lab’y No. 9011.3, fully meets its guarantee. It contains
14-62 per cent bone phosphate. |

There are several important factors to be considered in estimating -the
nutritive value and suitability of a fish meal. Both moisture and fat should
be kept as low as possible in order to ensure good keeping qualities—the avoid-
ance of mould and rancidity. - The best brands aim at keeping each of these
constituents decidedly below 10 per cent. In selecting a fish meal it is important
to learn the nature and source of the material used in its manufacture. Apart
from the necessity of this being absolutely fresh, the nature of its protein—
from whole fish as compared with fing, scales, heads, 1
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mine its feeding value; the proteins of scales, fins, ete., are of little nutritive
value; the percentage of protein of a fish meal as recorded in a table of analysis,
therefore, without a knowledge of its source, is not necessarily an indication of
its true feeding worth.

T'ish meals as a class tend to run higher in protein and lower in phosphate
of lime (bone) than meat meals, but there are exceptions to this rule.

In purchasing a fish meal the guarantee should be carefully read, bearing
in mind the desirability of a comparatively low fat content, combined with
high percentages of protein and bone phosphate. If practicable a sample
should be obtained and examined as to freedom from rancidity.

TasLe No. 55.—F1sH MEALS—SUMMARY

(Series of 7 samples)

J— Maximum | Minimum | Average

p.C. p.C. p.C.
Protein. .o, ovvivvnvenn.. e ke e e e e e e 6807 5794 62-05
Fat............... 2236 2-82 11:73
Bone phosphate 19-99 7:73 12-22

Nore.~—Lab'y. No. 98095 not included in the above.

The above data will illustrate the variability of this product, especially as
regards the fat content.

" Tasre No. 54.—AnasrLysis or I'isu MraLs

Phos-
Lab’y. Particulars Moisture | Protein Tat Ash phate of
No. lime
p.e p.Cc. p.c. p.c. p.c.
08092*|Fasterfat Co., Halifax, N.S., ‘“TFaster-
fat,” Exp. F'arm, Nappan, N.S........ 9.07 68-07 2:82 19.60 15-34
98094 |Fish Meal No. 1. Magdalen Figh & 8:49 5960 22+36 10-00 7.78
98095 |Fish Mcal No. 2. TFish Pro. Ltd 9:81 34-07 11.02 6-05 4.52
98271 [Fish Meal, Point Basse. .v.vuvven. .. 9-31 5884 20-37 9-29 7-78
989272 « Magdalen Islands.. A 9.34 57-94 4.76 28-06 19-99
98273 Lt PO 9-51 62-94 1415 12-05 8.71
99115 |Pilchard Meal, Lighthouse Brand, Wil-
bur-Ellis Co., Vancouver, B.C.,...... 7-16 6269 11-89 12-15 11-35
102307 « “ 6-80 64-44 573 15-69 14-62

EDIBLE BONE MEALS

Lab’y No. 97209 —° National. Bone Phosphate.” National Fertilizers Litd.,
Ingersoll, Ont. Reg. No. 3130. This is a steamed bone meal from which the
larger part of the fat and nitrogen has been removed. The percentage of hone
phosphate is 74-09. ‘

Lab’y No. 100690 Colonial Edible Bone Meal ”—Colonial Fertilizers Co.,
Windsor, N.S. The guarantee was protein, 20-0, fat 5-0 per cent. The product
meets the guarantee for protein, but not for fat, although possessing as high a
fat content as is usually found in this class of meat products.

The percentage of bone phosphate is 53-21.

Lab’y No. 100940 —S3wift’s Special Bone Meal—Swift’s Canadian Co., was
sold under guarantee of protein 25-0, hone phosphate 50-0 per cent. It meets
the guarantee. : )

The bone phosphate content was 50-49 per cent.
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Lab’y No. 101230—Poultry Bone Meal—Gunns Ltd,, Toronto, Ont. The
data are those of good bone meal i.e. it possesses a protein of 25 per cent; the
bone phosphate content is 57-61 per cent.

Lab’y No. 102065 —City Renderer’s Litd., Montreal, Que. This s-ample
was not accompanied by a guarantee. The data, however, are those of a good
bone meal.

The bone phosphate content is 57-16 per cent.

Lab’y No. 102611 National ” Reg. No. 2471, This sample possesses a
somewhat higher protein content than most brands of bone meal. The phosphate
of lime content (55-44 per cent) and high protein content class it as a good
quality meal. ’

TABLE No. 57.—EpisLe BoNe MEALS—SUMMARY
(Series of 6 samples)

JE— Maximum | Minimum { Average

» p.C. p.C. p.C.
L =3 W 27-38 21.74 24-95
L S PN 2:49 0-78 168
Phosphate of lime (Bone phosphato)...,..ccvviriiieiiiiraeerennns 59-61 50-49 5518

Nore.—Lab'y. No. 97209 has not been used in the above table.

As greater attention is now being paid to the matter of mineral requirements
of live sbock, it is probable that bone meals will be more extensively used in the
future than in the past, more especially in the feeding of cattle, swine and
poultry. Lime and phosphoric acid are the two “ minerals” required to supply
the most commonly occwiring mineral deficiencies and these elements are best
furnished to the animal in form of bone meal.

TaBuE No. 56.—ANALYSIS oF EpmLe BoNe Means

Phos-
Lab'y. Particulars Moisture | Protein Tat Ash phate of
, No. lime
p.c. p.c. p.C. p.c. p.c..
07200 |'“*National Bone Phosphate' Reg. No. 3130, National
Fertilizors Ltd., Iugexsoll Ont., E‘xponmental .
Station, Cop Rotse 0 PoQu o [i2:1: 20 Y (R 74- 09
100690* |*'Coloninl Iidible Bone ! Meal,’ ’Colonial Tertilizor Co., . .
Windsor, N.S. D\panmentul Station, Xentville, N.S. 6-53 21-74 1-86 64-39 53-21
100040* [“Bone Mcal,"’ Swift's Can, Co,, Experimental I‘arm, :
Tncliens FLend, SASK..vv e s enerrsersnsnnnnieessnoretn 6-53 24.82 2-42 60-97 50-49
101230* {Poultry Bone Meal, Guna's Ltd., Toronto, Exper. Sta
0 TOrme, QUBiu . v tie ittt 7-89 25-32 0-78 64-64 59-61
102005* |City Rondercrs Litd., Montrcnl D\lmr Station, La
Torme, QUO... ovueessivs.iiiin i aiiiiiens 7-35 25-50 0-84 6469 57-16
102611* |*“National,” Rcﬂ' No. 2471—Exp. Sta., Cap Rouge, Que.| ~ 7:20 27-38 249 60-10 55.44

SPENT BONE CHAR

Bone char, bone black and bone charcoal are terms given to the residue
left {rom burning bones out of contact with air, as in an iron vetort. Spent
bone char is this material -after being used in the clarifying of raw sugar, and
until recent years has been used in agriculture solely as a phosphatic fertilizer.

- Dwring the past five years, however, it has found a further use in agricul-
ture: it has been employed in stock feeding as a.“ mineral” adjunct to the
ration to furnish lime and phosphoric acid, necessary elements for bone and

. tissue building in the animal.” It has been further suggested that bone ‘char by

reason of its porous character and the presence of charcoal may be useful in
the animal economy in regulating or perhaps in preven'tmg mtestlnal dis-
turbances
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TasLe No. 58.—SrentT Bong Ciiar

‘Lab’y Phosphoric Boue
I ) — o phosphate
Number acid Cas(PO3)s
p.c. p.c.
79671 |Spent Dust, Canada Sugar Refinery, Montreal, Div. Animal ITus-
bandly, {28 18 P DI 37.15 81:12
79817 {Green Dust, Canada Sugar Refinery, Montreal, Div, Animal Hus-
bandry, G I .. i e 3329 7268
79818 |[Fine Spent Char, C’mada Sugar Refinery, Montreal, Div. Animal
Husbandry, C.IB. .. . i ie i 37-05 81.87
82733 [Spent Dust, Canada Sugar Refinery, Montreal, Div. Animal Flus- . '
bandry, [0 20 D 35-20 76-88
92311 |Bone char (manufactulel not stated), Experimental Station, Freder-
feton, N.B .o e 36-25 79-17
95614 }Bone Char Canada Sugar Reﬁnery Montreal, I’.Q., Division Animal
Husbandly (628 O 8 TR 3469 7575
98380 |Bone char, * ‘Green Dust,”” Canada SugarRefincry, Montreal, T.C.G.,
Shelbmolce QUG e ettt e s 30-46 66-55
98606 {Bone char, Canada Sugar Refinery, Montreal, Que., Experimental
.Statlon Fredericton, N.B.. ... e iiieaeinnin, 34-62 75-63
98859 [Bone char, Canada .Sugm Refinery, Montreal, Experimental Station, . :
I‘redencton N e e 34-44 75-21
99117 |Spent Bone char B.C. Bugar Refinery, Vancouver, B.C., University
of Bumsh COMMBIR .~ o es o 3291 71-86

The series comprises ten samples. The bone phsophate content ranges

from 72 to 82 per cent and is from 20 to 30 per cent higher than that found in
edible bone meals.

Spent Bone Char {10 samples) PRone phosphate
MAXIIMUIN . e e e e e et e 81-87 per cent
Minimum 71 “
B3 Y S 76-68 ¢

OIL CAXKE MEAL

The extraction of oil from flax sced leaves a residue which, when ground,
is known as oil-cake meal. Oil-cake meal, linseed meal or simply oil meal, is
one of the most wholesome and highly nutritious of all the concentrates. Used
judiciousty and in limited quantities, it may form a most valuable ingredient
in the ration for all classes of farm stock.

Two methods of extraction of the oil from the flax seed have been generally
used. That emploving simply pressure to the crushed seed, known as the “ old
proecess ”, results in a meal with somewhat less protein, but richer in oil than
that from the “new process” in which the oil is dissolved out of the crushed
seed by naphtha, the excess of naphtha being subscquently driven out of the
residue by steam and the mass dried and bagged.

Lab’y No. 97213 —Manufactured by Sherwin-Williams “Screwpress.” This

sample carries a guarantee of protein 35-0, fat 6-5, fibre 7-5 per cent. It is a

httle low in protein and a htb e high in fibre but is well over its guarantee in
espect to oil.

Lab’y No. 98090 —Product of Maple Leaf Mlg. Co., Reg. No. 2347. The
guarantee reads: protein 35-0, fat 5-0, fibre 90 per cent. Though decidedly
low in protem, this sample more than meets its guarantee in respect to 011 and
fibre. It is unusually high in oil.

Lab’y No. 98298 —Manufactured by J. A. Livingstone, Baden, Ont. “ Old
process, Reg. No. 1377.” The guarantee was, protein 35:-0, fat 6-0, fibre 7-5
per cent. This product is a little low in protem and a tuﬂe high in fibre. It
exceeds its guarantee in oil.
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Lab’y No. 98319.—Product of Sherwin-Williams Co.,” Montreal, P.Q. It
was sold in a gmalanteed analysis of protein 35-0, fat 6-5, fibre 7- 5 per cent.

It is somewhat low in protein; but otherwise is qulte satlsfactory It is prac-
tically identical with No. 97213.

Lab’y No. 98484 —Manufactured by Alberta Linseed Oil Co., Medicine Hat,
Alta. This sample was exceptionally high in moisture for this class of feed. The
oil content is decidedly above the average.

Lab’y No. 98608 —Manufactured by Canada Linseed Oil Mills, Montleal '
P.Q. The guaranteed analysis, reads protein 35:0, fat 5-0, fibre 7-0 per cent

This sample scarcely meets its guarantee; its pmtem and fat are too low and
the fibre content is too high.

Lab’y No. 98732—Manufactured by the Alberta Linseed Oil Co. Ltd.,
Medlcme Hat, Alta. Reg. No. 1610. The analysis accompanying this sa,mple
guaranteed a plotem content of 35:0, fat 6:0, fibre 7-5 per cent. The sample,
although below its guarantee in protein exceeds it in oil content.

© Lab’y No. 98856 —Manufactured by Canada Linseed Oil Mills, Montreal,

P.Q.- The protein and fat of thls sample are satisfactory but the fibre is some-
what high,

Lab’y No. 100006.—This product of Maple Leaf Mlg, Co. was not accom-
panied by a guarantee, Itis of good quality.

Lab’y No. 100422—No information was furnished as to the manufacturer '
of this product. It is of fair quality only.

© Lab’y No, 100688 —Manufactured by Canada Linseed Oil Mills, Montreal,
P.Q., was sold under guarantee of protein 35-0, fat 5-0, fibre 9-0 per cent. The

plotem content of this oil cake meal was somewha,t low It is very satisfactory
m respect to fat and fibre.

. Lab’y No. 100938 —Nanufactured by the Alberta Linseed Oil Co., Medicine
- Hat: “ Pride of Alberta.” The guarantee read: protein 35-0, fat 6-0, fibre 7-5
per cent. The guarantee 1s satisfactorily met,

Lab’y No. 101165—01d Process Meal, Reg. No. 1277, manufactured by
J. A. Livingstone, Baden. The guarantee is: protein 35, fat 6-0, fibre 7-5 per
cent. The sample might be said to meet its guarantee,

Lab’y No. 101241 —Henderson & Co., Brandon, Man., Reg. No. 1610, sold
on a guarantee of protein 35-0, fat 6-0, fibre 7+5 per cent. Thls sample may be
said to meet its guarantee though a tnﬁe low in protein. A very satisfactory
feature of this oil cake meal is the high fat content (8:69 per cent)—a very
© valuable nutrient in calf feeding,

Lab’y No. 101274 —Purchased from E. J, Livingstone Co., and carrying 2
guarantee of protein 35-0, fat 6:0, fibre 7-5 per cent.. The sample exceeds its
guarantee in plotem by 1.0 per cent meets-it in respect to fat content and is
slightly high in its pércentage of ﬁble :

Lab’y No. 101852 —Alberta Linseed Oil Co. Ltd Medicine Ha,t AIta This
is a very satisfactory sample of oil cake meal, possessmg both plotem and fat
above the average for this class of feed.

Lab’y No. 102068—H.D. Process meal, manufactured b} E. J. Livingstone.
The guarantee for this sample was protein 35- 0, fat 6-0, fibre 7-5 pér cent. In
protein content it e\oeeds the guarantee by 1 5 per cent, 1§ satmfactory in 1espect'
to fat, and a little high in-fibre, ; °

. Lab’y No. 102306 —Dominion Linseed 0Qil Co. Thls meal is chzuactenzed'
by a very high protein contént (40 per cent). The fat ‘and ﬁble coiitent are
those of oil cake of good average quality.
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Lab’y No. 102614—Screw Press Meal—Reg. No. 279, manufactured by
Sherwin-Williams Co., and sold under a guarantee of protcin 35:0, fat 6-5,
fibre 7-5 per cent. The sample very fully meets its guarantee, having very
satisfactory protein and oil contents and in addition contains a low percentage
of fibre. It is an excellent sample of oil ecake meal.

TasLe No. 60.~OiL CAKE_MEAL—SUMMARY
(Series of 19 samples)

Maximum | Minimum I Average

D.c. p.c. p.c.
o7 T 40-18 32-62 3474
N 13-57 4-60 794
155 - 8:37 6-38 7-74

The larger number of these oil cake meals well meet their guarantee,
especially in respect to fat and fibre. There is a tendency to be a little low in
protein, a considerable number of the samples ranging between 33 and 35 per

cent,
. TanLe No. 69.—ANALYsI8 or Oin CARE MEALS

. Lab'y. . ' Carbo-
No. Particulars Moisturo | Protein TFat |hydvates| Fibre | Ash
p.c. p.c. p.c. D.C. p.c. p.e. -

97213* [Sherwin Williams Serow press, Exp. Sta., Cap Rouge,
............................................. 673 33-84 8:02 38:09 7-93 5:30

.Q
08090* [Maploe Leaf Mlg. Co., Reg. No. 2347, Exp. Farm,
Nappan, NS oo ve e e innernariernenesinnaes 7-46 32:62 ( 13-57 33:58 7-18 5-59

B
98293* |Old Process, Reg. No. 1377, J, A.. Livingstone, Baden,

Ont., Exper. 8ta., Kapuskasing, Ont............. 7.19 33-86 6-80 38-65 793 5-87
08319* (Sherwin Williams Co., Montreal, Exp. Sta., Lennox-

Ville, QUO.... e v vrr i iarieieteernaiaiaas 7-59 33.65 7-88 37.76 7.08 514
08434* [Alberta Linseed Qil Co., Experimoental Sta., Scott, :

02 TS 13-75 33-13 12-35 2779 7-79 5-10
98608* [Canada Linseed Qil Mills, Montreal, Exper. Sta.,

TFrederioton, W.B...voveuvricrernrseniessoisanen 4.79 33-45 4:60 39:26 8:25 3-65
98732* (Alberta Linseod Qil Co. Ltd., Reg. No. 1610, Exp. .

Sta., Rosthern, Sask...c..ovveiieiiiiiiniin, i, 7-10 33.18 9-24 37-17 8-05 5:35

08856* (Canada Linseed Qil Mills, Montreal, Exper. Sta.,
Tredericton, N.B. ...
100006* [Maple L%af Mlg, C iv.,

0-40 | 34.66 6-56 36-02 8.37 4-90

CET..... . 779 34.03 8-39 36+ 60 7:62 5-51
100422* Exp. Station, Sto, Anne LQue......... 8-37 3350 5-80 38:08 8:13 5:22
100688* |Canada Linseed Oil Meal Mills, Montreal, Expor.

Sta., Kentville, N.S....o.ooiiiiiiiin i, 9-01 34.29 610 37-66 7.62 5-42

N.8
100938* {““Pride of Alberta,” Alberta Linseed Qil Co., Medi-
cine Hat, Alta., Experimental Farm, Indian
..................................... 8-04 34.88 8-20 36-03 7-85 4-91

Head, Sask
101165 {**01d Process” Oil Cake Meal, J. 8, Livingstono, Rog.

No. 1277, Expor. Station, Kapuskasing, Ont..... 8-45 34:50 7-16 36.72 8-18 5:00
101241* |Reg. No. 1610, Henderson, Brandon, Ixper. Farm,

Apasgiz, BuCu et niiiierraneinareianraens, 9-15 34.76 8.69 35:35 7-18 4.90
101274* |Linseed Oil Meal, E. J. Livingstone, Expor, Sta., La

Terme, QUe.. . ouuvierniesussiinersnneenersnnen. 955 36.06 6423 34.80 8.08 5:28
101852* (Alberta Linseed Oil Co., Ltd., BBxp. Sta., Swift Cur-

E L R 8:30 3510 9-05 3505 7:34 516
102063* |H. A. Process, I J, Livingstone, Exp. Sta., La

TOIMO, QUC... . sereavverrararnsainansaransressns 9-37 3656 5.08 35:01 8.13 4.95
102306 |Dominjon Linseed Qil Co., 8t. Boniface, Manitoba. . 7.38 40-18 6-45 33-80 7-24 4-95
102614 [Scerew Press Meal, Reg. No, 279, Sherwin-Williams,

Exper. Sta., Cap Rouge, Qué........covevueinnnns 805 37-86 9-08 35-06 6-38 4-97

DISTILLERY AND BREWERY BY-PRODUCTS

Lab’y No. 97656 —Distillers’ Dried Grains (rye) Canadian Industrial Alco-
hol Co., Corbyville, Ont. This product was sold on a guarantee of protein not
less than 20-0 per cent, fat, not less than 5-0 per cent, fibre not more than 15
per cent. It fully meets this guarantee in every respect. The fibre is exception-
ally low for this class of feed, the average for 10 samples (rye grains)- previously
analysed in these laboratories being 15:81 per cent.
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Lab’y No. 97829 —Distillers’ Dried Grains (rye) Canadian Industrial Alco- »
hol Co., Corbyville, Ont. The results for this sample are fairly close to the
average from the analysis ‘of the better grades of rye grains.

Laby No. 97830—Brewers’ Dried Grains—no information was furnished
as to the manufacturer of these grains. The data indicate that this sample is of
good quality—somewhat superior to the average of brewers’ grains,

Lab’y No. 101722 —Distillers’ Dried Grains (corn) the product of Distil-
lers’ Corporation, Limited, Montreal, Que. The guarantee reads—protein not
less than 235 per cent, fat not less than 8-24 per cent, fibre not more thaw
14-13 per cent, The sample very well meets its guarantee. The protein con-
tent, however, is not that of pure corn grains which carry protein from 27 to 34
. per cent. The data would indicate that-the sample is probably a mixture of
corn and rye grains, corn predominating,

Tasre No, 61.—ANALYSIS OF DISTILLERY AND BREWERY BY-PRODUCTS

B : : Carbo- :

Lab'y Particulars Moist- [Protein | Fat hy- Fibre | Ash
No. ure drates
" p.c. p.C.

97656 | Distillers’ dried grains (rye), Canadian In- -

dustrial Aleohol Co., Corbyville, Ont...... 5:24 | 22.18 6-95 | 52:25| 10.71 2-67
97829 « “ ‘ “ 7:66 | 20-62 8-33 | 47-33 13:91 2:15
97830 [Brewers’ dried grains, J. J., Nicolet, P.Q.... 7-20 | 22-16 8.41 | 49-23 | 10.00 3-00
101722 | Distillers’ dried grains (corn), Reg. No.2410,

Distillers’ Corp., Ltd., Montreal........... 5-37 | 24-88 11-03 | 43-96 | 12-56 2-20

ALFALFA AND CLOVER MEALS

The quality of these meals is dependent on the quality of the hay as
cured and harvested. As found on the market or present in feed mixtures
these meals are chiefly from the legumes—clover, alfalfa, etc—a young and
leafy crop, well cured, will yield a much more nutritious meal than a riper hay
or one that has been partially spoiled in the curing. For this reason hay
meals should always be purchased on guaranteed analysis and special attention
given to-the figures for fibre content, which should not greatly exceed 30 per
cent,

The highest grade meals are associated with a bright green colour, those of
poor quality are coarse and yellowish. :

Lab’y No. 98072 —Alfalfa meal from Armstrong, B.C. This product was
described as being of fair average quality from second cut alfalfa. The hay was
cut and stacked during August, remaining in the stack until January when it
was baled and the bale ground. No artificial heat was used 'in the drying
process. By reason of the comparatively low protein and high fibre this
product can be considered as of fair quality only. :

Lab’y No. 99118 —Alfalfa (“Poultry Greens”) from Vancouver, B.C.
This was a bright green, finely ground product, said to be from leaves and
blossoms of Yakima Valley alfalfa. :

It was sold on a guarantee of “protein 18:5 per cent, fat 2:5 per cent,
fibre 180 per cent, ash 9:5 per cent on an 85 per cent-moisture basis.” The
meal satisfactorily meets the guarantee. It is an alfalfa meal of “excellent
quality. '

Lab’y No. 101356 —Ground ‘clover hay—from Montreal, Que. This was a

sample ‘of rather coarsely ground hay of a greenish yellow colour.
The data are-in fair accord with those of clover hay of fairly good quality.
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Lab’y No. 101688 —Ground hay—from l'Islet, Que. No information was
furnished as to the kind of hay from which this mecal had been prepared. The
data, however, agree fairly well with those of red clover. :

Lab’y No. 102246 —Alfalfa meal from Joliette, Que. As in the case of .
Lab’y No. 98072, the data of this sample are those of alfalfa meal of only fair
quality. They are in accord with those of meal ground from a rather mature
crop.

Lab’y No. 102296 —Ground alfalfa—from La Trappe, P.Q. The data are
those of a meal of fairly good quality,

Lab’y No. 102308 —Alalfa meal from Experimental Station, Lacombe,
Alta. This was a coarsely ground sample of good green colour and said
to be made “ from a good quality baled alfalfa hay " grown in Southern Alberta.
The data for protein and fibre indicate that this meal is from a fairly mature
crop. It may be considered of good quality.

Alfalfa and clover meals are now largely used by poultry men, more par-
ticularly to supply green vegetable matter to the laying stock dunng the
winter months, Since poultry cannot utilize highly fibrous feeds it is very
important in the absence of a guarantee that the meal purchased should be
of a bright green colour and comparatively free from fibrous stem fragments.

TasLe No. 62:—AnALYsis or ALFALFA AND CLovBER MEALS

Carbo- | .
Lab'y Particulars Moist- | Protein| Fat hy- TFibre | Ash
No. ure drates | .
p.C. p.c. D.C. p.C. p.C. D.C.

98072 [Alfalfameal,J. H, Co., Ltd:, Armstrong, B.C.{| 7-92{ 11.69 3:00 | 35-15| 35-30 6-88
99118 |Poultry Greens (Alfalia), University of B.C.,

Vancouver, B.C..o.oovvviininniiineen ., 8.-22 | 18-73 8-02 | 38-88 13-86 | ~ 12-29
101356 {Ground clover hay, Insp. Seed Branch,

Montreal, P.Q........coovviieiinann., 6-42 11-00 4:13 | 40-94 | 32.05 546
101688 [Ground h‘ty, J. S C., YIslet, P.Q........... 6:54 | 13-62 4.33 | 45-48 | 21.21 8:82
102246 (Alfalfa meal, H. It N Johette PQ........ 6-32 12:06 1-85 1 38811 34-79 6:87
102296 [Ground Alfalfa, J. A D Oka, Q... 7-00 1 12-31 2-40 | 45-24 | 26-87 618

102308 |Alfalfa meal, E‘cp Statmn, Lacombe, Alta.. 5-43 | 14-00 1-98 | 3997 | 30.24 | ~ 8.38

CALF MEALS AND DAIRY FEEDS

Lab’y No. 97323—“ Royal Purple Calf Meal,” Reg. No. 1600, is sold
under a guarantee of protein 18-3, fat 10-3, fibre 6- 5 per cent. It very satis-
factorily meets its guarantee.

Microscopical examlnation showed the components of this meal to consist
of: flax seed, oil cake, cooked corn grits, corn meal, oat middlings, Wheat meal
shorts, locust beans, fenugreek and salt.

Lab’y No. 99513 —Quaker Dairy Ration, procluct of Quakel Oats Co.,
Peterborough, Ont. This feed very satlsfactonly meets its guamntee of pr otem,
18-0, fat 4-5, fibre 13-5 per cent.

Lab’y No. 101023 — Bossie. Dairy Teed,” Reg. No. 2617, manufactmed
by. the..St. John Milling Co., St. John N.B., was sold under a guarantee of
protein 18, fat 4, fibre 9 per cent. It is shghtly below lts guarantee in ploteln,
exceeds it in fat bv 1 per cent and practically meets it in fibre.

Microscopical examination of this feed showed it to consist of commeal
ground wheat, malt sprouts, “brewers’ dried grains, ground flax screenings, corn
gluten feed, oat feed, cottonseed meal ﬁsh mewl bone meal calcmm calbonate,
salt, molasses. .




81

Lab’y No. 101024 — Royal Milk Producer Dairy IFeed,” Reg. No. 2620,
product of the 8t. John Milling Co., .8t. John, N.B.; carried a guarantee of
protein 24, fat 4, and fibre 10 per cent. This sample does not meet its guarantee
by 2 per cent in protein, but is satisfactory in regard to fat and fibre.

The ingredients in this feed, as stated, are: bran, shorts, corn meal, ground
oats, brewers’ dried grains, oil cake, malt sprouts, flax, bone-meal, gluten feed,
fish meal, cottonseed meal, cocoanut oil meal, alfalfa meal, salt, calcium car-
bonate, molasses

Lab’y No. 101025 —* Mic-mac Molasses Feed —Reg. No. 2600. Product
of St. John Milling Co., St. John, N.B,, has a guarantee of 14, protein; 5, fat
and 12 per cent fibre. The guarantee is satisfactorily met in all three con-
stituents. It is not in the class of the highest grade of protein concentrates.

The ingredients used in Mic-mac feed are stated to be as follows:—QGround
wheat screenings, ground wheat, oat feed, flax screenings, corn meal, alfalfa meal,
fish meal, cottonseed meal, 011 caLe meal, b1 ewers’ dried grains, calcmm carbona‘oe
salt, molasses

Lab’y No. 101148~ Dairy Feed ” is a mixture of flax seed and cracked
wheat. It was received with an enquiry as to its feeding value, compared with
oil cake meal. As a protein concentrate, it is distinetly inferior to oil cake
meal containing not much over one-half the protein usually found in that
feeding stuff. The percentage of fab is so high that this feed would require to
be used very cavefully in the ration. While possessing a high nutritive value,
it could not be regarded as a satisfactory substitute for oil cake meal.

Lab'y No. 101396.—Dairy Ration—No guarantee—No information coneem-‘
ing the components.of this feed was received. It 1s, however, a very satisfactory
product of high feeding value,

Lab’y No. 101721 —Dairy Feed—Ottawa Valley Grain Products, Renfrew,
Ont. This feed was sold under a guarantee of plotem 18-0, fat 3 5 fibre 8-5
per cent, which it scarcely meets,

TasLe No. 63.—ANALYSIS oF Carr MEALs AND Damry FEEDS

s ’ Carbo- .
Lab'y . Particulars Ml?lfs{"' Protein | Fat hy- Fibre | Ash
No. e drates .
" pec. p.c. | . p.c. p.c. | . p.c. p.C.

07323 [Royal Pulple Calf Meal, Reég. No. 1600, Jen—
Iiing Mlg, Co., London, Ont., F. .
. Aylesford, Ont......ccvvveresverarinns 7-86 | 19-20 11.44 | 51-48 5-01 4.38
99513 |Quaker Dmly Ration, Quaker Oats Co., o
Peterborough, Ont. R S.G.,Ste.Hyacinthe )
) S T PP 8751 19:35 6-00 ! 46-88 1 11-74 7-28
101023 [ ‘Bossie Dany Feed,” St. John Mlg. Co.,

. Saint John, N.B., Experimental Farm,

‘Nappan, N oBenereensnessnsonrssnesnses 9.77 | 17-56 5:03 | 50-49 9-53 7.62

101024 | Royal Milk Producer,”” Dairy Feed, Reg.| . - . o
No. 2620, St. John M1 . Co,, Saint John, )
- N.B., Experlmental a1m Nappan, N.8.| 9.07 | 21-81 5-28 | 44.68 9:75 0.41
101025 |“Mic-Mac Molasses Feed,’” Reg. No. 2606,
St. Joln Mlg. Co., Saint John, N.B,, x|

perlmental Tarm Na pan, N S ........... 8-71 13.94| 6-63 | 50-66| 11-28 8-78
101143 (Dairy Feed, F, C. imcoe, Ont.......... 764 ( 17-50 | 16-45( 51-95°( 3:57 2+89
101396 |Dairy Ratlon Atkmson & Sons, Comwall : .

Ont. Ottawa, Ont....oveeon..tn 841 | 2090 4:67-| 52.64 7-35 | 6-03

101721 “NOltil Stm Dalry feed " QOttawa Valley
. Grain Products, Renfrew, Ont., :
Renfrew, Ont....... e 8:94} 17-50 332} 55-56 8-74 )  5:94

21569—6
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POULTRY FEEDS

'Lab’y No. 97896 —Chick Mash—a product of the Ralston Purina Co.,
Woodstock, Ont. It is sold under a guarantee of protein 18-0, fat 4-0, fihre 70
per cent. In all respects this feed most satisfactorily conforms to the guarantee.

Lab’y No. 97426 —Purina Chick Starting Feed—Reg. No. 1973, Product
of the Ralston Purina Co., Woodstock, Ont. The ingredicnts used in this mash
are stated to be as follows: Corn meal, alfalfa meal, wheat bran, wheat middlings,
wheat germ, dried skim milk, linseed meal, oat middlings, meat scrap, 1 per cent
cod liver cil, & per cent charcoal, 4 per cent bone meal.

It was sold under a guarantee of protein 17-0, fat 4-0" and fibre 6-5 per
cent. It very satisfactorily meets its guarantee.

Lab’y No. 97694~ Royal Purple Chick Starter,” manufactured by W. D.
Jenkins, London, Ont. The ingredients of this feed, as stated are as follows:
buttermilk, oat meal, wheat meal, corn meal, flaxseed meal, bone meal and
calcium carbonate.

The guarantee for this feed was protein 15-0, fat 47, fibre 2-3 per cent.
The feed is a little low in protein, but meets its guarantee in respect to fibre
and fat.

Lab’y No. 98318~ Purina, Chick Startena,” a product of Ralston Purina
Company, Woodstock, Ont. The guarantee for the feed was protein 17-0, fat
4-0, fibre 6-5 per cent. The guarantee is very full met in respect to all three
nutrients.

Lab’y No. 99089-090.—Chick Growing Mash No. 1 and No. 2 were com~
pounded by the same dealer. Analysis and microscopical examination showed
there to be no essential difference between the two samples although No. 2,
1s stated to contain 4 per cent of grit which is reflected in the higher ash con-
tent. No. 1, contains only 1:5 per cent grit. Both are feeds of fairly satis-
factory composition.

. Lab’y No. 101397 —Laying Mash—No information was submitted as to the
ingredients contained in this mash. It is characterized by a very high protein
content, '

Lab’y No. 101612—Laying Mash—a feed stated to be compounded of
ground yellow corn, ground wheat, fish meal, oat meal, bone meal, tankage,
alfalfa, cod liver oil and salt and a small proportion of barley. The protein is
not as high as in many feeds of this class. The fibre is very satisfactory.

A part of the wheat of this feed had been previously damaged and dried;
this might account for the alleged unpalatability of the feed.

Lab’y No. 102295 —Iaying Mash—This mash was compounded as follows:
Oil cake meal, 10 pounds; shorts, 30 pounds; barley meal, 30 pounds; meat meal,
30 pounds; cod liver meal, 15 pounds; bone meal, 12 pounds; clover meal, 20
pounds; ground oats, 15 pounds; feed flour, 15 pounds; middlings, 15 pounds;
bran, 25 pounds; corn meal, 30 pounds; bultermilk, 7 per cent, salt 0:75 per
cent, calcium carbonate 10 per cent, charcoal 1 per cent.

The feed belongs to the better class of laying mashes by reason of its high
protein and satisfactory fibre content. It is, however, somewhat high in fat and
decidedly high in ash for continuous feeding. The ash content might profitably
be reduced by decreasing the proportion of caleium carbonate in the mixture.
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Lab’y No. 102297 —Laying Mash—This was a home mixed feed consisting
of: wheat bran, 100 pounds; wheat shorts, 100 pounds; ground oats, 100 pounds;
“corn meal, 100 pounds; gluten meal, 100 pounds; meat meal (60 per cent) 100
pounds; salt 6 poundq

These’ da’m are in very fair accord ‘with those from several of the well
known brands of laying mash on the market. It would appear to be very
satisfactory from the standpoint of protein and fibre and may be considered a
typical high class laying mash. .

Lab’y No. 102365—Developing Mash—No information was forwarded
regarding the mgredlents of this mash. The data ave those of a fair sample of
this class of feed. Itisa meal of good quality.

. Laby No. 102366 — Full-of-Pep ” Quaker Oats Co., Peterborough, Ont,. -
This feed is sold under a guarantee of protein 16-0, fat 6- 0 fibre 5+0 per cent
which may be said it meets satisfactorily.

TasLE No. 65.—PoULTRY FEEDds SUMMARY

(Serics of 12 Samples)

N : : Maximum | Minimum | Average

' © p.c. p.C. p.c.
2244 13-56 17.64
7-89 514 6-23
7-29 2-23 5:2%

This series includes both special chick feeds and laying mashes. The former
tend to have a lower protein and fibre than the latter but the range in all three
nutrients is wide in both classes of feed. It would apparently be useful to
poultry keepers if limits in respect to protein, fat and fibre could be establishcd.

TasLe No. 64.—Ananysis or Pountry Fesps

Lah'y. . K . Carho-
No. Particulars Moisture | Protein Fat | bydrates | Fibre | Ash
p.c. p.c. p.C. n.e. p.c. p.Cc.
97395 -{Chick Mash '*Chow,” Ralston Purina, Woodstocl,
Ont.,, F. W. P., I‘lccltou, Onto.oooiiiiiiii .., 8-80 19-97 7-89 47.94 4:96 10-44
97426 |Purinn Chick Sturtmg Feed, Ralston Purina Co., .
Wooedstock, Onto... . ivviiiiiinniniineaieniion, 8.7 17-84 6-24 53-92 516 8.13
97694 1Chick Mash, ‘‘Royal Purple Chick Starter”, W A,
Jonking Mfg Co., London, Ont..........ccouvunnn 8-01 13-56 5-14 58-29 2:23 118
98313 |Chick Feed,"*Purina Chick Startomt" Ralston Puring .

Co., Woodstock, Ont.yeeniiinnnnen, s
99089 Chlcl\ Growmrr Mash No. 1, d, Spel

99090 “ ¢ “ .. . . . 77
101397 | Laying Mash, Atkmson & Sons, Cornwall, Ont... 7:62 22:41 6-20 46-40 7.29 10:08
101512 .8, Ailsn Cr'ug, Ont........... .. 6.53 16-56 5-28 60-01 580 582
102295 ¢ Instltute Agricole 4’ len., P.Q . 5-99 19-59 6-92 45-93 7-12 14.45
102297 “ H. A, GQ., Colton, Ont............ive 7:38 22-44 5.18 51:02 G50 7.48
1023656 |Developing, Mnsh Atlunson & Sons, Cornwall, Ont. . 7.58 16-72 G-55 55-34 6-73 7.08
102366 |Chick Feed, L O-pep,”’ Quaker Oats Co., Petor- .

bor ough L0 6+28 15.75 7-30 58-03 §5.74 6-90
—

POULTRY GRITS

Table No. 66 contains the analyses of a number of shell products suw-
mitted for a report as to their suitability for poultry grits.

These “ grits” may serve a dual purpose; as attrition materials to assist
in the grinding of the food in the gizzard of the fowl and in furnishing the hen
with carbonate of lime useful in egg shell formation.

215600}
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Tanre No. 66.—ANaLYsis oF Pourtry GRITs
(Oyster Shell, Scallop Shell, Clam Shell, Egg Shell)

Oxide of
Mineral | iron and | Carbon- | Carbon-
Lab’y. Source matter | alumina | ate of ate of
No. ' insoluble | (Fe:Os+- lime [magnesia
in acid Al1505) | (CaCOs) (Mg COs)
p.c. p.c. p.c. p.c.
88440 |Oyster shell, Shediae, NB..........ooovviiiiinnn. 2-14 0-52 92-50 0-91
89394 |Scallop Shell, Annapolis Royal, N.S.,............. 0-34 0-32 98- 50 061
93155 |Crushed Oystier Shell, Nelson, B.C................ 0-92 0-76 . 93-50 trace
‘97167 |{Crushed Clam Shell, Annapolis Royal, N.S........ 1-96 0-24 94.75 0-00
97868 [Dried Ground Egg Shell, Belleville, Ontoo......... 014 {.......... 89-62 1.97

Lab’y No. 88440~—0yster shells (wholz) {rom Shediac, N.B. These shells,
if suitably crushed would make a very satisfactory poultry grit.

Lab’y No. 89394 —Seallop shells (whole) from a canning factory at Anna-
polis Royal, N.S. .

The carbonate of lime content of these shells is very high: if crushed into
suitable size and shape they should prove an excellent poultry grit. '

Lab’y No. 93155 —Crushed oyster sheil sent from Nelson, B.C., and thought
to be imported from Seattle.

The composition of this material compares well with the usual brands of
oyster shell placed on the market for poultry use.

Lab’y No. 97167 —Crushed clam shells from a canning factory, Annapolis
Royal, N.S.

As a supplier of lime in poultry feeding these shells should prove quite
satisfactory. The Poultry Division rcports as follows on the suitability of this
material for poultry: * This is a very nice clean sample of crushed clam shells
but for adult poultry it is erushed too fine. Ted in this size it would result in
too great waste.” :

Lab’y No. 97868 —Dried crushed egg shells from a cold storage and egg
breaking plant, Belleville, Ont. : .

The value of this material in poultry management would be in furnishing
material for egg shell formation-—it contains 6-81 per cent of protein which
enhances its value for this purpose.

FOX FOODS

Lab’y No. 97691 — Swift’s Silver Fur Food "—This was a canned product
stated to contain meat by-products, cereals, dry skim milk, mineral salts and
vegetables, It may be pointed out that this product has a water content of
60-50 per cent. It contains, approximately, 5 per cent common salt and 3-73
per cent bone phosphate of lime, -

Lab’y No. 102431-32.—~Two samples of fox hiscuits manufactured by Robin-
son’s Mill and Bakery Co., Litd.,, Summerside, P.E.I. No. 102431 labelled
“ Gold Tip " and Lab’y No. 102432 labelled “ White Tip . '

“Gold Tip” is stated to contain bran, white flour, rolled oats, cornmeal,
shorts, soda, bone meal, salt and shortening, “ White Tip ” is made from white
flour, shortening, salt, soda and bran meal. Both appear sound and wholesome
but compared with a number of brands containing meat by-products previously
analyzed in these laboratories, are much lower in protein. Their nutritive value:
is decidedly lower than that of the greater number of brands on the market,

There is no great diffcrence in fecding value between these two brands.
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Tasee No, 67.—Ananyais or Fox Foops

Lan(;y. Particulars ] Moisture | Protein | Fat hgg‘;‘g?és Fibre | Ash
. p.C. p.c. pe. | pe. p.c. p.c.
97691 |“*Swift's Silver Fur Food,” Swift & Co., Chicago, ' . '
L. M., Archumbmllt Q ........................ 60-50 15-65 T62 | vviiiii]oiiinnns 5:63
102431 |Fox Blscmt *Gold Tip,"” Robmson s Mill & Bakery
> Ltd., Summel side, P.D 3 N 7-78 1206 4-83 70-42 1-88 3.03
102432 {Fox Blscmt, ‘White Tip,” Robinson’s Mill & Bakery!- .
Lid., Summerside, PE.Liveeiniiiininnineenes 775 12-26 2-27 75-64 0-45 1-63

MISCELLANEOUS FEEDS

Lab’y No. 97700—Feed from Ldmundston, N.B. This is not a purchased
meal; it is a mixture made on the farm and st'xted to contain oats, barley and
buckwheat—a species of chop or provender. Tt is a chop of good feeding value.
The letter accompanying this sample contained an inquiry concerning its suit-
ability as a feed for young pigs. The fibre content is somewhat high for very
young stock but is quite suitable for animals over two months old, though some-
what low in protein if skim milk is not used.

Lab’y No. 97828 —Schumacher Feed, Quaker Oats Co This is not a high
class feed; it is low in protein and high in fibre. The guarantee for this feed is
as foll_ows: protein 105, fat 4.0, fibre 12-0 per cent. This sample hardly meets
the guarantee in respect to protein.

Lab’y No. 98274—Clams’ necks (dried) from Experimental Station, Sidney,
B.C. This sample a by, or waste, product from the canning of clams was, as
received, a dry, reddish brown, cozuselv granular powder. The data indicate
a distinet food value, p10v1ded it is sweet and palatable. Twenty per cent of
protein places it in the class of fairly high concentrates and suggests the possi-
bility of using it in the ration in place of tankage and fish meal. Its suitability
for this, however, could only be determined by feeding trials. It has an excep-
tionally high ash content but of this only 3-0 per cent is phosphate of lime.

. Laby No. 99099 —Ground Wheat Sereenings, from North Hatley, P.Q.,
consisted of wheat, weed seeds, traces of flax, corn and chaff. This sample affords
an illustration of the necessmy for both chemical and mict oscopical analysis of
sereenings. Although the chemieal data indicate a feed of very fair nutritive
value, the injurious weed seed (1:5 per cent) and ergot content are in excess
of the maximum amount (1:0 per cent) permitted in screenings by the Feeding
Stuffs Act. This feed had been found unpalatable and was refused by stock.
This sample does not meet the 1equnements for Government Standard Recleaned
Secreenings.

Lab’y No. 99514.—Quaker Sugaled Schumacher Feed, manufactured by the
Quaker Oats Co., Peterborough, Ont. This feed is said to contain hominy feed,
bzuley meal, oil cake meal, oat feed cottonseed meal, standard recleaned sereen-
ings, bone meal caleium calbonate molasges and salt

"The gumantee for this feed is as follows: protein 10-5, fat 4-0, fibre 120
per cent. The sample barely meets the guarantee in respect to fibre but is very

satisfactory as to protein and. fat. Feeds of ‘this type cannot be considered of
high feeding quality,

Laby No. 99993.—Feed, Ground Roughage, from Animal Husbandry Divi-
sion, C.E.F., Ottawa. This was a coarsely ground, yellowish, fibrous (strawy)
feed loose and light with no true fine floury mea,l—-havmg the general appear-
ance of broken straw and crushed oat kernel. This feed is said to consist of ripe
oat sheaves, with possibly a little peas and barley, all glound together.

. Though a somewhat better feed than oat straw, it is poor mateual W1th a
very low nutritive value.
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Lab’y No. 100208 —Mink meal, manufactured by Ross-Miller Biscuit Co.
Ltd., Napanee, Ont. This sample, excepting for its low fat content, compares
favourably with some of the better class of fox biscuits on the market at present,.
It would seem probable that this meal is made from a feed flour with a certain
admixture of a meat product,

Lab’y No. 101162—Clover Hay, Experimental Station, Kapuskasing, Ont.
This hay is, approximately, 50 per cent alsike clover, with a little red clover,
tufted vetch and alfalfa. The grasses, say 25 per cent, were timothy and a
couple of species of Poa. There was a fair proportion of weeds and a consider-
able amount of sand.

The clover, first cutting, was in full bloom. The protein is not so high as
that of pure clover hay, duc to the proportion of non-leguines. This sample does
not quite reach the standards for the best quality clover hay,

Laby No. 101865 —Chop Feed, from Bradwell, Sask., said to be a mixture
of ground barley and ground sweet clover hay. The data would indicate that the
sample is essentially barley.

Lab’y No. 101649.—Red clover screenings (ground), Hagergville, Ont. The
data from this sample indicate that it is almost entirely ground red clover seed.
If palatable, the feed would have a very considerable nutritive value and could
be profitably used in the meal ration, as for instance mixed with chop, say, in .
the proportion of from one-tenth to one-fifth of the total meal mixture,

Trial for germination showed no viable sprouting seeds.

Laby No. 101651.— Ground Flax Seed and Straw” from St. Iyacinthe,
P.Q. The crop from which this feed was made, was cut when the seed was
approaching ripening and allowed to dry in the field for three or four days.
The grain and straw were then ground together. This sample was submitted
for analysis, in the hope that it would prove a suitable substitute for oil cake
meal but it is in no way comparable to this class of feed, heing almost 25-0
per cent lower in protein, 7-0 per cent higher in fat and 25 per cent higher in
fibre than an average sample of oil cake meal. It possesses, however, feeding
value more especially for its fat content and might find a place in the ration
of dairy cows. IHowever, on account of the harsh nature of flax straw we could
not recommend this practice; the resulting meal is low in protein and too fibrous.

Lab’y No. 101767 —Meal, ground from the cleaning of seed peas (Chan-
cellor), from Kemptville, Ont. This feed consisted almost entirely of broken
peas and in consequence, possessed a high nutritive value. Its high protein
content places it among the better class of concentrates. -

Lab’y No. 101868 —Skim-millk powder sold by Producers Dairy, Ottawa,
submitted by Poultry Division, C.E.I'.,, Ottawa. This powder appeared to be
sound, sweet and wholesome. The figures are in accord with those for good
quality samples of skim milk powder. This valuable fecding stuff is character-
ized by its high percentages of protein and sugar, '

Lab’y No. 102176—Mill Screenings, product of the Lake of the Woods
Milling Co., sent in for analysis from Corbyville, Ont. The protein content of
this sample.is among the highest found in this class of -feed. The fibre meets
the standard (8-0 per cent) for screenings. If palatable this is a good feeding
stuff—well proportioned as to nutrients, '

Laby No, 102277 —Buckwheat Teed, Sutton Junction, P.Q. Thig feed
was described as “buclkkwheat with the flour taken out.” Comparcd with ground
buckwheat, this feed is higher in protein and fat, but unfortunately, also
higher in fibre—a feature which considerably reduces its digestibility, It would
appear to be a mixture of, say, slightly less than one half buckwheat middlings
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and slightly more than one half buckwheat hulls. Authorities who have used
this feed consider it to be worth, approximately, 25 per cent less than wheat
bran,

Lab’y No. 102309-10—Wheat with straw and barley with straw from Anci- .
enne Lorette, Que. These two samples were prepared by grinding the grains
with their straw. The enquiry was as to their nutritive value in comparison
with bran. Both samples contain a small percentage of protein, only about 8-0
per cent associated with a high fibre (23 per cent). They are not to be classed
with bran which contains twice the protein and only half the fibre of these
two samples. They must be regarded as low quality feeds.

Lab’y No. 102537 —Feed, from St. Hyacinthe, P.Q. This was a feed com-
pounded for use as a dairy ration. From 1ts appearance it was thought to con-
sist of bran, distillers’ grains and corn. It has notable percentages of protein
and fat with a low fibre,

The data show it to be a very satisfactory feed for milch cows.

Lab’y No. 102596 —Milk Albumen from Quinte Milk Products, Ltd. Wel-
lington, Ont, This milk by-product was prepared by separating the albumen
from whey. The acidulated whey is packed through a filter press and the
resulting albumen dried. : ’ .

The sample, as received, was in rather large fragments and coarse powder.
The whole sample was dry, hard and of a dark brown colour. The protein
content was much higher than that, say, of a milk powder (nearly 58 per cent)
and would render this product valuable in the preparation of a laying mash,

FEEDS USED IN ADVANCED SWINE REGISTRY INVESTIGATION

Lab’y Nos. 97318, 97749, 97873, 98285, 98498, 98600, 98721, 98722, 98728, and
98857 are all meal mixtures compounded at several of the Experimental Farms
and Stations, for use in the Advanced Swine Registry Investigation. :

The ration suggested by the Animal Husbandry Division for the initial
feeding period for 60 days subsequent to weaning, i.e. for animals practically
from two to four months old, was as follows:—

BTG 0 T 200 pounds
Ground 088, ..o\ vv vttt e 100 oo
Ground barley............. e nerr et 50 «

[ 0YeS T TP .. 50 «

5 3 Y 25 |«
Linseed oll meal.. ... ... vtiiriiei et i tae et 14 :‘
Tankage 45 per cent protein .. 14 ¢

BoOme CRaL. ..ttt e e et e 43 :‘

BB o vttt et ae e earraaeaan 2% ¢

Buttermilk-hand fed.

Four samples—Nos. 97749, 98285, 98600 and 98721 belong to this initial
period. Their protein, fat and fibre percentages are as follows:—

—_— Protein Fat Fibre
% % %o

Lab'y. No. 97740, oot ete it iieieiiieaeieiravacneanes 15-58 539 5-69
ay e 9‘8285 ................................................. 16-47 4-92 6-69
“ 08600, ....00ererenieneiairerieea e aeaearan 14-83 4-73 7-30

“ L ) P 14-59 4-68 6-35
MAXIIIUD eL oot v e ereeansisereetosareronsonsnonensnrasnsansensen 16-47 5-39 7-30
B0y 1459 4-68 5-69
BN - - YA 15-37 4-93 6-51
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It is probable that the variations in composition here shown are not larger
than might be expected. They would be due to one or both of the following
causes: differences in composition in the same eclass of feed and incomplete
mixing of the compounded feed. There is ample evidence to support the prob-
ability of tk~ first cause and the difficulty of obtaining a homogeneous mixture
by ordinary farm methods has been shown to be great.

Sample No. 97318 from the Experimental Station at La Ferme, P.Q. from
feed used in this first period, was compounded as follows: ground oats 2 parts,
middlings 2 parts, shorts 1 part, bran 1 part. Its analysis shows that it differs
from the suggested ration in its higher fibre content, viz. 8-60 per cent and its
somewhat lower percentage of protein.

The ration suggested by the Animal Husbandry Division for the se00nd'
feeding period, 60 to 90 days—for swine, approxxmately, 4 to 5 months old—was
as follows:—

MAdAIngE. e oo e ettt e e e e ) 108 pOll{l‘dS

Ground oats... 15
Ground basley 100 «
)T o 7 T P 50 “
BrADuees s s esernnvenenansomaanen ettt e 25 “
Linseed oil meal.............. 14 «
Tankage, 45 per cent protem 14 “
Bone char.........ovveennn, 43 «
................................................................. 21 “
Buttermllk band fed.

Three samples—Lab’y Nos. 98498, 98722, and 98857—are from feeds used
in this second period. Their chief data are as follows:

_ ’ Protein | Fat Fibre
p-c. p.c. p.c.
Lab'y. N0. 98408, .. .. ... i s 15-38 5-45 6-87
“ Lo P 15-44 4-69 6-59
“ O8857.............. et 16-15 5-40 5:22
BN TN T N 16-15 5-45 6-87
MMM, .o oneenrne e NS RORPRPN . 15-38 4-69 5.22
N T - Y 15-66 5-18 6-23

The “spread” is not so great as in the series of the first feeding period.
Considering the average of the two series the only difference of significance is
in the slightly higher protein of the second series.

The suggested ration for the third feeding period—90 days to finish—for
swine from 5 months old to finish, was as follows:—

Ground oats................ e e e e et aaas 150 pounds

Ground barley...................... e aee e e s 200 “
or :

.Ground cormn..... N e .. 200 “

[ 403« 7 N 100 «

Linseedoil meal...............ooiieiiiiienenan 14 “

Tankage, 14 per cent protem 14 “

Bone ehar. .. .oovivirerii e 4% “

Y T 23

Buttermilk hand fed.

The analyses of the one sample (No. 98723) submitted in this series and in
which barley, not corn, was used, gave the following:—

" Protein.............. ferereieenas T P PP ligg ber“eent
o R i s B 652 «
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Sample - No, 97873, from the Experimental Station, Ste. Anne de la
Pocatidre, from feed used in this third period, was compounded as follows:
barley 2 parts, oats 1 part, corn gluten feed 2 parts, bran 2 parts, salt and

bone char each 1 per cent. Its analysis showed: .

g w13 1 YAt 15-74 per cent
Fat..... S 4.62 ¢«
O e et ter e iitiraaearanes ea. 147

Except that it is slightly higher in fibre this feed very closely approximates
that made from the suggested formula. '

Lab’y No. 94613-614.—Two samples of * fish food ” prepared in England.
These analyses were made at the request of the Deputy Minister of Fisheries.

The notable feature of these analyses is the high protein—56-85 and 57-29
per cent—and phosphate of lime—21-51 and 23-61 per cent. There is no notable
difference in this respect between the two samples. They approach in com-
position many of the meat and bone products on the market and are possibly
of fish origin. Apparently, both are in a sound and wholesome condition. '

Lab’y No. 96407 —* Cod Liver Residue.” This is described as the ¢ residue
of cod livers after the expression of a part of the oil in the crude presses used
by fishermen.” The inquiry was as to its value in poultry feeding.

As received, the sample was of a light brown colour, of semi-pasty con-
sistency with a slight but not offensive fishy odour. This material has an
appreciable nutritive value by reason of its high percentages of protein and oil.
In all probability the vitamin content of the oil would not be affected by the
method of expression, and employed judiciously this “ residue,” further dried,
might be advantageously used in poultry feeding.

Lab’y No. 98311-312.—These are canned ling and ling liver made by The
Canadian Canners Ltd., Picton, Ont., with the view of putting the products on the
market for silver fox feeding.

The percentage of water in this sample of canned ling is considerably higher
than in the fresh fish, no doubt, due to water added in the canning process. This
seriously reduces the protein content, possibly by 6 or 8 per cent. The fat content

- 0-68 per cent, is also much below the average of that usually present in fish.

The analysis of the canned ling liver, shows it to possess a very low protein
content (4-81 per cent) and a percentage of fat undesirably high (42-46 per
cent) for good keeping qualities or for use in a balanced ration. There is a
probability that the oil of this fish liver might contain valuable vitamins,

Lab'y No. 88223 —Canned Clams ” from Shediac, New Brunswick. This
sample contains a very high percentage of water (92-58 per cent), and in
consequence the food value of the sample is very low. Authorities give the
water content of the canned clam as 83-0 per cent and protein 10-5 per cent.
The commercial value of this product would depend more upon its flavour and
palatability than upon its nutrient content.

Lab’y No. 92965-966.—Canned Lobster, a product of the Portland Packing
Co., Neufrage, P.EI, and “ Canned Crab” (Japanese). The data from the
analysis of these two samples are in all essential particulars, so close. that it
may be said that in respect to nutritive value there is practically no difference
between these two products. The figures agree fairly well with those for
lobster and crab recorded in works on human nutrition.
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- Taste No. 68.—MmsceLraNgous Feeps

Lab'y- : Particulars Moisture | Protein | Fat |,CoEe- | Fibre [ Ash
p.C. p.c. p.Cc. p-C. p.c p.c.
97700 Feed—G M., Edmonston, N B ..................... 9-07 12.56 4.58 63-50 7-21 3-08
97828 |Schumacher Feed: Quaker Qats Co., J. J., Nicolet,
- .. 9-84 10-00 | 3-84 59-66 | 11-34 5-32
08274 |Clam necks (dried) Experimental Sta
BoCooooereresnsnneansnsnasasianzerneasns 6 2031 089 [c.e.ierifernsnnns 31.99
99099 |Wheat scre , North Hatley, Que 11.81 12:72 4.90 62-25 5-90 2:72
89514 |Quaker Suga.r Schunmcher Feed, Reg. No. 2180,
ones |R oedQu%iker O;ts CohaPeferbw%%&. - Sivido 8-47 10-93 4-93 57.53 | 12-42 5-72
round ro An, y Division
CET s OUAWE oot o opea T 900 380| 4re2]| 202] 607
100208 |Mink Mea.l Ross-Miller Bisc\nt Co Ny anee, Ont.. 9-18 16-78 1.37 69-22 0-92 253

101162 Clmgart hay, Experi

101365 |Chop feed, C.C.T.R., Bradwell, Sask,
101649 |Red clover screemngs (groun: d), E. C., Hagersville,

101651 Ground Flax Seed and Straw, Sr. G., St. Hyacinthe,
101757 [Meal rom the cleaning of peas, A. A. H., Kemptville,

t.
101868 |[Skim-milk powder, Poultry Divigion, C.E.F.,
OtAWE. oo v vvveiviresariresososansonnssrnnsaanas 3-90 32-98 1.07 53.97 |........ 8-08

102176 |{Ground mill screenis B., Corbyville, Ont 9 01 16-78 5-38 5820 7 2-85

102277 |Buckwheat feed, Nn% M Sutton Junction, Que . 10-44 14-69 4.25 41-02 | 25-98 3-62

102309 |Wheat with straw: C. J. G., Ancienne Lorette, 10-22 1772 1.65 51.16 { 23- 6-18

102310 |Barley with straw, C J G Ancienne Ioreth 10-85 7-94 2-23 50-58 | 22-90 5-50

102537 |Compounded feed, L. St, Hyacinthe. Que....... 7-48 20-41 5-30 54-85 8.58 3-38
102596 | Milk Albumen, QumteM' ilk Products, Ltd., Welling-

F7 T 6-04 57-60 ) B 3 O F 21-33

97318* I‘ced—Expenmental Station. La Ferme, Que. ....... 8-39 14-56 5-53 58-86 8-60 4.06

97749* |Meal—Experimental Farm, Agassiz, B.C............ 9-65 15-58 5:39 5859 5-69 5-10
97873* |Meal—Experimental Stn.t.xon, Ste. Anne de la Poca-|

$18re, QUe. .. .. it iiaaeen 8-28 15-74 4.62 57-26 7-47 6-64

98285* Feed—Expenmental Station, La Ferme. Que. 10-38 16-47 4.92 53-39 8-69 8-15

08408* |Feed—Experimental Farm, %&sﬂz. B.C.. 9-46 15-38 5.45 57-23 6-87 5-61

98600* “—Experxmental Station, Fredericton, NB. 9-41 14-83 4.73 58-62 7-30 5-11

98721* | “ No. 1 Expenmental Station, Rosthern. Sask 8-38 14-59 4.68 63-10 8-35 2-90

98722* “ No.2 9-33 15-44 4.69 59-44 6-59 4-51

98723* “ No. 3 “ “ 8-06 15-79 4-59 61-13 652 3:61

98857* |Feed, nmental Station, Fredericton, N.B....... 10-86 16-15 5-40 56-98 5-22 5.39
04613 |"Fish Food," Liverine Ltd., Grimsby, England,)

11-90 56-85 3.76 24.89

11-25 57-29 3-28 }... 27-54

St. John, N.B.. 53-94 22:13 | 18-25|... 1.08

,P H. Picton, Ont.] &.72| 11.80| 068 |... 0-26

xcton, ) TN 34-08 4.81 1 42.46 0-68

........... 92-58 3-88 0-17 1-16

........................................... 78-79 17-81 (1108 PR 1-26

.......................... 77-18 17-69 082 fovueraii]ervonnns 2.07

SUGAR BEETS FOR FACTORY PURPOSES

The tables included in this chapter present the data for 1929 from the
sugar beet investigation carried on by this Division since 1902 and the chief
objects of which are to determine the areas in the Dominion suitable for the
growing of high quality beets and the most desirable varieties for that purpose.

Seed of the following varieties was used in this investigation during the
past season: Dippe, Rabbethge and Giesecke and Fredericksen. The seed of
the first two varieties came from Germany while that of Fredericksen was from
Denmark. A number of other varieties, chiefly of Russmn origin have been
grown at the Central Farm and a few of the Stations.

The beets were grown on twenty-four Farms, Stations and Substations of
the Experimental Farms System as follows: Prince Edward Island, Charlotte-
town; Nova Scotia, Kentville and Nappan; New Brunswick, Fredericton;
Quebec, Lennoxville, Cap Rouge, Ste. Anne de la Pocatidre and La Ferme;
Ontario, ‘Ottawa, Harrow and Kapuskasing; Manitoba, Brandon and Morden;
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_Baskatchewan, Rosthern, Scott, Indian Head and Swift Current; Alberta, Fort
Vermilion, Lacombe, Lethbridge and Beaverlodge; British Columbia, Agassiz,
Sidney, Summerland and Windermere. The data are presented in table No. 70.

Co-operative experiments were carried on at Armstrong, B.C., using the
varieties Rabbethge and Giesecke and Fredericksen. At Kamsack, Sask., four
growers carried on a small experiment with these roots.

For convenience of reference the cultural particulars and the chief
meteorological data of spring, summer and aubumn months at the several Farms
and Stations, are presented in tabular form. This table has been constructed
from- information furnished by the Superintendents,
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Charlottetown, P.E.I—-Roots were uniform as to shape, sound and of
medium size. A number of beets had green tops, from heing out of the ground:
this green part of the beet is low in sugar and purity and was cut off as waste
before making the analysis. .

The data, in respect to both sugar and purity, were satisfactory.

Kentville, N.S.—~These results were very satisfactory, both as to sugar
cuntent and purity. The beets would be considered quite suitable, from the
~tandpoint of quality and size, {for sugar extraction.

Nappan, N.S—The results were quite satisfactory; the sugar content was
a good average and the purity decidedly high. These beets would be con-
sidered of excellent quality for sugar extraction.

Fredericton, N.B.~The data for sugar content were satisfactory, but not.
as high as have been obtained from beets grown at this Station. The figures
for purity were very good and the weight per root satisfactory. In general
the results were somewhat below those of 1928.

Lennozville, P.Q—The data for both sugar and purity were higher than
in 1928 and may be regarded as indicative of beets suitable for sugar extrac-
tion. In weight and size the roots were fair. The records show that beets of
good average quality have been grown at this Station for a number of years
past,

Cap Rouge, P.Q—The sugar data were decidedly high but these must,
in a large measure, be attributed to the very small size of the heet, which latter
would make the acreage yield too light for profitable culture. The purity
figures were good, .

Ste. Anne de la Pocatiére, P.Q.—The sugar content of these beets was
among the highest in the series. The data also for purity and weight were quite

satisfactory. The results generally indicated excellent quality for sugar extrac-
tion. :

La Ferme, P.Q —Though these results showed a high sugar content, it must
be pointed out that as received the heets were seriously wilted—which would
raise the percentage of sugar in the juice. TFurther, the heets were exceedingly
small—an additional factor towards high sugar conmtent-—and this means a
very light yield per acre—too small for profitable culture. Quality, as indicated
by coeflicient of purity, was also poor.

Ottawa, Ont—The data for both sugar and purity were higher than in the
previous three years, The average purity was the highest of any beets received.

In weight and size they were fair. In gencral, the results indicate excellent roots
for sugar extraction.

Kapuskasing, Ont—Though the sugar content and purity were quite fair,
the very small size of root precludes the favourable consideration of the profit-
able growing of the crop for factory purposes; the yield would be too light,

Harrow, Ont—The results were quite good both as to sugar content and
coefficient of purity. In weight and size the roots were fair, The average sugar
content was a little higher than in the previous two years but the coefficient of

pwity was a little lower. These beets would be considered of good quality for
factory use.

Brandon, Man—The figures for sugar content were decidedly low—much
Iower than those for 1928. In respect to purity these beets were only fair.

Results as to richnmess and purity from this Farm have not on the whole
been satisfactory, though yields have been good,
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Morden, Man—These beets were decidedly below the average in sugar
content, though of fair purity. Though of good weight indicating a fair
yield per acre, the results generally were not favourable to the possibilities of
beet culture for sugar extraction at this point,

Rosthern, Sask~-The sugar content was quite good, as was the case in
1928; in 1927 the vesults were decidedly low. In purity also the beets were
quite fair,

Though of good shape and sound, the beets were very small; the yield per '
“acre would be too low to make the growing of beets for factory purposes a -
paying venture, ,

Scott, Sask—These results, in respect to sugar content, werc fair, being
slightly better than those of 1928, but they were decidedly lower as to purity.
Low purity distinetly reduces the value of the beets for sugar extraction, so that
these vesults did not indicate a satisfactory root for factory purposes. Furbther,
the beets were very small, which must have meant a very light yield per acve.
With few exceptions the beets from this Station have been of poor quality.

Indian Head, Sask.~—These results were fairly -satisfactory as to sugar con-
tent, though vather low in vespeet to purity—move especlally the Horning
variety. - ) : : ,

The weight of root was-decidedly light, indicating a low tonnage per acre.

All the roots were sound, uniform in size and shape but too small for a
profitable yield. :

Compared with the beets grown in 1928, the results for the present scason
(1929) showed about 2 per cent less sugar; they were however much superior
to the 1927 results,

Swift Current, Sask—The sugar data were below average, with a decidedly
low coefficient of purity. The results generally. were not unlike those of 1928,
but markedly poorer than those of 1927.

In size and shape of root, the beets were very fairly satisfactory.

\

Fort Vermilion, Alta—These data indicate an excellent quality of beet,
both as to sugar content and purity. The weight of root is a little light,
which presumably means a low yield per acre—an unfavourable feature if com-
mereial culture for factory purposes were under consideration,

Beaverlodge, Alta—The sugar beets—all three varieties—were very poor,
in both sugar content and purity. They would not be considered as at all suit-
able for sugar extraction. Evidently they had not ripened properly.

Lacombe, Alta—The percentage of sugar in juice was good butb the coefficient
of purity was very poor. Further, the beets were very small, which would mean
a yield altogether- too light for profitable culture. Results from this Station
have not indicated favourable possibilities for the growing of beets for factory

‘purposes.

Lethbridge, Alta—The roots from the dry land plots were much. higher in
sugar conbent-than-those. from -the- irvigated-area;  with  a -decidedly high..co-- -
efiicient of purity. TFurther, the weight per root of the dry land roots was higher
than that of irigated beets. - Both in weight and sugar these dry land beets-were
very good and surpassed those irrigated, : '

These results being of such an unusual character, further information was
sought respecting the experiment, In reply to our enquiry the Superintendent
writes: “The beets on dry land were a failure as a crop owing to the severe
drought. A mistake was made in the seeding of the irrigated area which necessi-

tated a second.and much. later. planting. - This.may. perhaps explain the very -

poor results obtained, especially as to size.” - -
21560—7 o .
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Agassiz, B.C —The sugar content of these beets was very similar to that of

the preceding year—

decidedly lower than that obtained in the earlier years of

this investigation at this Farm. The purity was fairly high, which in part
compensates—from the factory standpoint—for the somewhat low pereentage of
sugar. The beets were very large—over 3 pounds—and this will, in some measure,
account for the percentages of sugar not being higher than here recorded. The

vield should have been very satisfactory.

Sz'dhey, B.C.—The data for both sugar and purity were very fair—very
similar to those of 1927 and 1928—and indicative of roots, both as to richness
and size, suitable for factory purposes.

Summerland, B.C.—These data are very satisfactory, both as to sugar
content and purlty, they indicate a good quality of beet for sugar extraction.

TapLe No. 70.—SuGAr Bekrs GrownN oN THE DopaNioN ExrErimeNTAL Farms, 1929

Percentage . Average Yield
Variety Locality where grown of sugar Cz)(}efﬁfilfnt weight of per
in juice purlty one root, acre
p.c b, oz.[ tons Ib
Fredericksen.. Charlottetown, PEIL .........cvv.ue 19-06 86-38 1 14 9 1,140
Kentville, N.Seo.ooovivniiaia 18-10 87-62 1 7 121,344
Nappan, NSuee oo 18-66 93-07 1 3 10 667
I'ledellctOH NB. ..o, 17-76 85-90 1 11 13 1,463
Lennoxville, P.Q...............ooat. 19-68 89.73 1 50 .ooovnil.
Cap Rouge, QUe.....o.ovvvvnennnn.. 19-97 83-56. .o 12 7 1,563
Ste. Anne de la Pocatitre, Que. 21-63 85-31 1 10 11 1,304
La Ferme, Que........o.vu.. 19,84 8063 4 2 70
Ottawa, Ont.. 19-37 91-32 1 1.,
Ka.puskasmg, ‘On 17-68 81-34 R O O RN
19-56 84.45 .o 14 11 1,846
15-09 7969 1 14 12 905
Morden, Man, . 15-90 82-41 1 4 13 200
Rosthem Sask. . 18-23 79-34 1 13 1,444
Scott, Sask........ vees 18-30 76-88 .. 9 2 1,400
_{Indian Head, Sask.................... 18.97 82.12 .. 18 5 960
Swift Current, Sask................... 16-59 79-00 1 5 11 1,200
Tort Velmlhon Alta ........ 19-17 8299 1 1 9 ...
Beaverlodge Alta ...... 13.32 7377 1 8 5 1,880
Lacombe, Alga..... o 19-15 77-85 .10 4 3
Lethbndge A]ta (irrigated)......... 17-10 78-45 PO T S I
(non-urlgated).., .. 20-59 8702 1 [ 3
Agassiz, B.C.....ooovivieiiiiennns, 16-48 85:84 3 5 14 1,100
Sldney,B.C ................... 17-66 8831 1 14 11 1,540
Summerland, B.C 19-32 81-56 1 13 10 312
Horning. ..... Char]ottetown, PEI..ccoevvvnn.... 18-49 8572 2 .. 10 1,780
Kentville, N.S..o.ovvveennntn, vl 17-96 88-61 1 2 12 288
Na]zf)an NS vieieieiveeann, 17-94 88-53 1 4 10 800
[T'redericton, NB .................... 17-16 84-67 1 12 131,278
Lennoxville, Que.....ooovvnienen.... 18-79 88-00 1 81l .
Cap Rouge, Que........couevu.n.. 20-33 8582 ..
Ste. Anne de Ia Pocatitre, Que.... 22-00 86-06 1
a Ilerme, Que.......vviviernn.n, 18-62 78-00 ..
Ottawa [0 1918 9236 1
Kapuskasmg, L0 17-22 8071 ..
Harrow, Ontee.oovovvinniinnninas.. 19-38 85-49 1
Blandon Mol oo e ivirerennnennnins 15-45 81-79 1
Morden, Man ......................... 15-30 81.87 1
Rosthem Bask,.ovvriiiiiiiiniiiin, : 16-93 78-39 1
Scott, Sask........... 18.48 76-67 ..
Indian Head, Sask.................... 17.73 78-91 1
Swift Current, Sask................... 14-64 75-97 1
Tort Veumhon N G 18-80 8431 1
Beaverlodge, Alta.......oovooonerin. 13-16 78-67 2
Lacombe, Alta.................oo..s, 18-01 76-14 ..
Lethbndge Alta (irrigated).......... 16-81 79-03 ..
(non-irrigated)...... 20-81 87-94 1
Apassiz, B.Cuvveeniennnnnnn 15-88 82-83 3
Sldney, B.C........... e 17-58 03-09 2
Summerland, B.C.. . 19-61 8489 2
Charlottetown P 18-24 85:78 1
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TaBLE NoO. 70 —SUGAR BEETS GROWN ON THE DOMINION EXPERIMENTAL Farns, 1920—Concluded

' Percentage < Average Yield
- Variety Loeality where grown - of sugar (%?eﬂ:’ﬁilgnt weight of per
in juice purisy one root acre
Rabbethge . - p.cC. b, oz.| tons :1b.
and Giesecke. [Kentville, N.S.......oooiiiieiaiiat, 19-41 8962 1 2
Nappan, N.S................. . 16-77 84.43 1
Tledeucton NB....ooeve e 18-70 90-35 1.
. Leuno\vllle Que.....ooovvnnn .. 19-43 . 88.72 1
Cap Rouge, QUE.eu v v e vicnennaannnn ] 20-50 87-26 .
Ste, Anne de la Pocatitre, Que........ 22-48 85-05 1
Lo Ferme, QUe.....cvvereraeenernannes 20-48 79.71 ..
Ottawa, Ont.......ovveinnen, .. 19-34 9111 1
Kapuskasing, Ont............ .. 18-17 81-94 .
Harrow, Onbeuvvnieveniiinenn .. 19-95 86-52 1
Bmudon Mano.ooovevninennnn. e 15-29 80-76 2
Morden, Man.... ..., e e 16-05 83.22 1
Rosthorn, Sask................ ers 19-13 80-48 ..
Scott, Sask.....coovviiiiiinn., e 17-84 74-96 ..
Indian Head, Sask........... ol o 18490 81-12 ..
Swilt Current, Sask......... " e 15-63 77-38 1
Tort Vemnhon Alta.. .. 18-99 8487 1
Beaverlodge, Alta . . 12:47 71-39 1
Lacombe, Alta............... 17-72 7511 ..
Lethbridge, Alta ( 19-12 83-64
(non-ungated) 20-14 86-60 1
Agassiz, B.C.. 15-25 81-70 2
Sidney, B.C..... 17-50 86-08 1
Surmomerland, B.C.......... Ceen 20-32 85-76 2

Averages for “Sugar in Juice” and ;‘Coeﬂ‘icient” of “Purity” of the three
varieties, Fredericksen, Horning and Rabbethge and Giesecke, as grown on the
25 Experimental Farms and Stations in this investigdtion in 1929 are as follows
(table 71):—

TAnLE No. 71.—SugAr Bm»,rs SuGAR 1N JUicE AND COEFFICIENT OF PURITY: AVERAGES FROM THE SEVERAL
VarienEs GrownN oN TweNTY-Irve ExpERIMENTAL FARMS AND STATIONS TIROUGHOUT THE
Donnion, 1929

. ) : Sugar | Coefficient

Variety in juice of purity
. ) ) p.c. p.C.
Y UL 2T TR .. 18-28 & 88-76
Horning..... 18.25 83-18
Rabbethge and Gieseeke. . ..t iiriiiieii i iiaiiiriiiiinenaanns . 18-81 8333

- The averages for sugar are in very close accord with those for the previous
season; the data for coefficient of purity are somewhat higher. The results
indicate that the varieties sown are of high factory quality. It is perhaps
significant that the beets flom all three sources of seed were pr actlcally of equal
quality.

. The results in the following table (No..72) present the average percentage
of sugfu in juice from beets grown from 1920 to 1929 inclusive at the several
Farms and Stations of the Experimental IFarm System. They permit a
comparison of the quality of the beets as grown at a large number of points in

" the Dominion and indicate the variation which may take place from year to

year at these points, due largely to changing seasonal conditions.

" 21569—7%
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Taprk No. 72.—AVERAGE PERCENTAGE OF SUGAR 1§ JUIcE 1¥ SuGAr Brets Grown oN DoMivioN ExpeRiMENTAL TPARMS,
1920-1929

TLaocality 1920 { 1921 | 1922 | 1928 | 1924 | 1925 | 1926 | 1027 | 1028 | 1929

Charlottetown, PEL............ccovviaenn.
Kentville, NuSoooonienieieeniiiiinininn
Nappan, N.S...........000e e
Tredericton, N.B............
Lennoxville, P.Q..
Cap Rouge, Que...............
Ste. Anne de la Pocatiere, Que.
T Ferme, Que,......o..vvts

Ottawa, Ont..

Kflpuskasmg, 0
Harrow, Ont.
Br 'mdon Man
Morden, "Man.
Rosthern, S
Scott, Saske.......oiiiiiiin
Indian Head, Sask................
Swift Current, Sask...............
Tort Vermilion, Alta..............
Beaverlodge, Alta.......oovinanen
Tacombe, Aa,.............ovv0enn
Lethbridge, Alta. (irrigated)........
Tethbridge, Alta. (non-irrigated)......
Agassiz, B, G
Sidney, B.Cooovvviiiiiiiiien
Windermero, B.C v
Summerland, B.C........ooooinn

“The results in the following table (No. 73) from heets grown at Ottawa,
Rosthern Fort Vermilion, Lethbrldge Agassiz and Sidney are chiefly from seed
obtained from the Amtor Trading Co., New York. These, we understand arc
representatlve Russian varletlos the seed being produced in Russia and largely
used in that country for sugar "extraction. The results indicate that they are
high quality varieties, furnishing data very similar to those from the seed
obtained from the Dominion Sugar Co., Chatham, Ont.

TABLH No 73.—SUGAR BEETS: ADDITIONAL VARIETIES—DOMINION IIXPERIMENTAL IPARMS AND
L o StarIoNs, 1929

e - {Percentage | . o . .| Average
Locality where grown Variety of sugar C:)x}eﬁuf};;nt weight of
in juico purtty one root
o ) p-c. 1b. oz
Ottawa, Ontee,ovven.. .. Biclotzerkov...... ... 19-78 9214 1 2
. Ivungsk .............. 19:09 91-10 1 6
.................................. 20-26 9305 .. 15
................................. 19-24 91-65 1 5
18-82 9053 1 6
19-89 92.58 1 4
Rosthern, Sasgk 20-35 8308 13
18:54 78:72 12
18:78 81-10 13
............. 18- 58 78-81 .. 14
Buszezynski...........oooo 18-78 81:21 .. 14
. . Dippe 18:59 8071 .. 14
Kalnik, oo oviini s, 18-84 80-32 13
Tort Vermilion, AHa,.... | DippCuve.ee s reeneenieiuiaecienannnns 18- 64 8283 1 0
. Vilmorin's Improved............ .. 17.71 83-16 i 2
Schreiber & Sons., 20-04 8640 1 3
Lethbridge, Alia., -..... Dippe (non—uugafc 21:60 -~ 87-58 1 7
. Raymond Seed Co. (111 g ) 18-31 81:83 1 9
Schreiber & Sons (irrigated)............. 17-56 79-95 .. 14
Agassiz, B.C............{Klein Wanzleben........................ 16-43 8128 3 133
Sidney, B.Ci.......ooes. P U 16-77 88:12 3

An experime}lt was instituted at the Experimental Station, Lethbridge, Alta.
tc ascertain .the influence .of. early. and.late seeding.on the.sugar percentage.and ...
purity. Beets from the several plots were forwarded for analysis and the results
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are presented in the following table (No. 74). Particulars as to the period
betieen the several seedings are not ava.llfbble but it is doubtful if that infor-
mation would satisfactorily explain. the results vhmh for one reason or another,
would go to show that the beets of the 2nd, 4th and 6th seedings are richer, by
about 2 per cent,.than those of the Tst, 31d and 5th. Furthe_l work m_ust be
done 1 in this 1 mqulry befme dr awmg conclusions.

TABLR No 74 -—-INFLUE\‘CE or BArLY aAND Lath SERDING ON SUG AR Covm\"x or BEETS, T‘\PERI\IF\'TAL
Srtarion, LErHBRIDGE, ALTA,, 1999——(IRRIGA1‘FD) .

) : Percentage - Average

Seeding of sugar Co(;-e{l:l:ilfnt weight of

- . e e in juice I 24 one root
) p.c. p.c. Ib. oz
1st date of seedlng . 16-06 76-10 3 8
2nd . : 18-03 82-94 3 9
3rd ¢ O 16-30 77416 3 14
4th « “o. 18-01 L7977 2..3
5th “ . 16-44 . 1721 2 .5
6th  « “ SN e, 18-68 78-07 1 -5

SUGAR BBETS FROM KAMSACK, SASK.

The Kamsack Board of Trade heing interested in the possibility of estab-
lishing the beet sugar industry in that district obtained seed from the Canadian
Sugar Factories, Limited, Raymond, Alta. in the spring of 1929. This seed was
distributed among fnrmels and from the resultant beets four samples were
submitted for analysis: . Unfortunately particulars as to cult,ural methods,
seasonal conditions ete, were not o'btamable

T:\BLH No. 75.—Svasr Ber DS——KAMSACK, Sisk., 1929

. ‘Average
el Sngu Coeflicient >

. Grower in juice of purity ‘;ﬁ;gilgoif
p.C. p.c. b, oz.
D e 16-97 7415 118
.................................... 20-65 84-14 .. 11
.............................................. 16-13 78-50 2 4
............................................................. 16-92 7886 .. 12

The results from the beets grown by C. J. K. are quite satisfactory—Dboth
as to sugar content and purity. These beets, however, were quite small which
in some measure would account for the comparatively high percentage of sugar.
The small weight of root would undoubtedly mean a low acreage yield.

The remaining three samples are fair only as to sugar content and decidedly
poor as to purity.

The somewhat poor condition in which these beets were received may in
some degree have affected these results, but certainly the present data—though
admittedly inadequate for a decision in ‘the matter—are not encouraging,.

SUGAR BEETS FROM THE NORTHERN OKANAGAN, GRANDE PRAIRIB AND KAMLOOPS
DISTRICTS, B.C. ' :

This series of 34 samples consisted of beets of the varieties “ Fredericksen ”
and “ Rabbethge and Giesecke ”, grown at a number of points throughout the
Okanagan districts. The seed was supplied by the Experimental Farm System
at the request of the provincial department of Agriculture, British Columbia,
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which undertook to distribute the seed, supervise the culture of the beets and
colleet and ship samples of the harvested crop for analysis. Mr. Donald Graham,
President of the Board of Trade, Armstrong, B.C., was instrumental in institut-
ing this enquiry and enlisting the co-operation of all those necessary to its suec-
cessful prosecution. :

TasLr No. 76.—Svear BeErs—NoRTHERN OxaNAGAN, Granpe Pramim, Xamwnoors
Disrricrs, 1929

Supar Coeffi- Average
Grower Loeality Variety o '%ie o. | cientof | weight of
J purity one root

p.e. p.c. Ib. oz

JP. Lo Rabbethge & Giesecke.... .. 15-59 81-64 2 4

P.C........ Lumby............c.covule. « o 17-95 8230 1 7

G. F.I..... Salmon Arm................ « . 1754 82.31 1 13

J.B........ Kelownae......ooveuvanuann, TIrederieksen................ 17-39 83-99 2 11

H, North Kamloops............ Rabbethge & Giesecke.... .. 19-23 88-57 1 9

J. Grand Praivie............... “ “ L 18-91 86-10 1 7

C. Kelowna.................... Unnamed....oovevenrnnnnn., 19-65 87-84 1 4

J. Grand Prairie............... Frederieksen..,............. 20-13 87-16 1 7

I, Armstrong.................. Rabbethge & Giesecke...... 17-68 8459 2 2

Ww. e Fredericksen 17.56 83-62 1 1

. Lansdowne.................. “ 1713 81-98 1 10

Kelowna............... . “ 17-64 86-04 1 14

« . .|Rabbethge & Giesecke 17-18 81-83 2 13

A Tralkland « “ . 20-99 89-84 1 7

Winfield, « “ 20-18 88-14 1 14

Talkland Frederieksen........ 20-10 87-78 T 8

Mara. ... « 18-78 84-68 1 i}

..|Winfield... . C . 19-47 8784 1 13
.{Lansdowne .|Rabbethge & Giesecke...... 18-57 8732 1

Armstrong.................. Fredericksen................ 17.39 8202 1 14

e PR e 19-78 89-02 3 7

e Rabbethge & Giesecke...... 986 71-17 1 9

. S Fredericksen...,............ 15-36 80-42 1 10

..|Grandview Flats............ Rabbethge & Gicseecke... ... 18-08 8264 1 14

.iNorth Kamloops............ “ “ . 19-18 84-48 1 11

o L, Fredericksen................ 20-45 87-76 1 8

S P PP e 19-83 89-04 2 2

Grindrod...............o..t e 2030 88-84 1 8

Salmon Arm................ e 19-32 88:26 2 4

Lumby.....coviieinnnnn.. LS 18-33 85-29 1 10

............................ “ 18-34 83-01 1 4

...|North Kamloops............ i 18.45 86-60 1 7

|Lansdowne.................. Rabbethge & Gicsecke...... 16-85 80-61 1 10

............................ Iredericksen................ 18-06 8561 2 5

With a few exceptions, these beets were of excellent quality, i.e., they con-
tained a percentage of sugar sufficiently high for profitable extraction with a
very satisfactory coefficient of purity. , o

There were a few beets somewhat small 1.e. light in weight, but the majority
In respect to size appeared to be satisfactory. There were no data as to yields.

Considering shape, forkiness, ete., the series as a whole may be regarded
as well grown and suitable for factory purposes. - -

INSECTICIDES AND FUNGICIDES

Investigations under this heading—the preparation of spray mixtures, the
chemical and physical examination of liquid and dust insecticidal and: fungicidal
preparations in every day use and the testing of these on experimental plots,
are conducted partly in the laboratory of the Division of Chemistry at Ottawa
and partly in co-operation with the Entomological Branch of the Department
of Agriculture; thirough the many bhranch-Stations. ’ o S
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ROSIN OIL SPRAYS

In co-operation with the entomologist in charge at Vineland Station, various
experiments were conducted toward the preparation of rosin-oil varnish sprays..
The oils. experimented with comprised vegetable oils, drying, semi-drying and
non-drying; animal and petroleum oils with rosin. These oil varnishes when
added to water in the presence of a suitable emulsifying agent, give a spray
which on drying, leaves a film on the surface of the leaf or wood, thus tending .
to seal up insect eggs. . .

It is as yet too early to make any definite statement as to the relative
effectiveness of these sprays, but results so far obtained are quite promising.

CO-OPERATIVE WORK AT ANNAPOLIS ROYAL, N.S.

At the entomological laboratory at Annapolis Royal, N.S., experiments
covered a wide and varied field. The investigations comprised a study of arseni-

_cals in different sprays, an examination of the many preparations used on the
" experimental plots and observation of these applied preparations throughout the

season.
PYRETHRUM

Iixtracts were prepared and tested from home-grown pyrethrum (Chrysan-
themum cineraricefolium) -harvested at three stages of growth, unopened bud,
semi-opened bud and open flower. The stems, attached to the bud at these
stages were also analysed with interesting results. The data found will be con-
firmed next season. : - _

A Dbrief review of some of the more important preparations examined
follows:— . .

' ARSENATE OF LIME

Lab’y Nos. 98826, 99333—The samples analysed all meet their guarantee
for total arsenic (As) and are well below the water soluble arsenic tolerance
permitted. The relative density, or the volume occupied by a potind-of the
powder, shows some variation, indicating that orchardists should weigh the
required amount of the arsenate for each spray tank rather than measure it.

TABLE NA0.~77._—ANALYSIS oF ArspNATE oF Lime, 1929-1930°

Arsel]lli_c, f&s
Lab'y Source of sample . . | Relative metallic As Toictur
0. (m_anufacturer) Vendor or .submlttel density o F— Moisture
’ soluble
.Cu. in, p.c. p.c. p.c.
. -per 1b.
97726 |Deloro Chemical Co.,[Associate Dominion Ento- 83 . 27-22 0-07 236
Deloro, Ont. mologist, Ottawa.
97779 [Niagara Dust Co., Kent-Entomologist in charge, 84 27.17 0-03 1:26
- ville, N.S, Annapolis Royal, N.S. :
97782 [Deloro Chemical Co.,[Entomologist in charge, 63 27.32 0-29 2:65
Deloro, Ont. .| Vineland Station, Ont.
99333 |Deloro Chemical Co.,|Associate Dominion Ento- 75 2660 0:27 |.ivunnnn .
Deloro, Ont. mologist, Ottawa, :

Sample No, 97782 was received with the remarks that foliage injury resulted
from -a delayed dormant spray application of the poison when used in ¢om-
bination with Bordeaux mixture. An analysis of the arsenate by our revised
method showed it to be a stable preparation, yielding no soluble arsenic when
subjected to air aspiration in the presence of Bordeaux mixture. The density
of the poison is such that more, i.e., a greater weight, may have been used in
each spray tank than actually stated. ' S
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ARSENATE OT LEAD

Lab’y No. 97778 —~The sample analysed fully meets its guarantee; the water-
soluble arsenic, while helow the tolerance permitted, is, however, somewhat
high for lead arsenate powders: This sample submitted by the Intomologist in
charge at Annapolis Royal, N.S., is the product of the Nlagam Dust Co., Kent-
ville, N.S.

Analysis .
B a3 13 AT AN ettt reeaaaes -21 p.c.
TCotal Arsenic (As)......co.cvveiinevinnannne. 21- «
Water soluble arsenic (As)........covuennnn. .. 0 «
Lead oxide (PhO)..covvvevivverinrennenn . «
Density (cubic inches per pound) 4

SULPHUR PREPARATIONS

Lab'y No. 102603.—Lime sulphur solution, submitted hy La Société Co-
operative des Fruitiers de St. Hilaire, P.Q.

Analysis

Total SUID UL, ... i i et e ey
Sulphide sulphur
Bauméat 20°C.........ocovviiin, P

The total sulphur and sulphide sulphur found are low for products of this
nature. A good grade product contains from 24 to 26 per cent total sulphur,

SULPHUR LIME POWDER

Lab’y No. 99499—Dry lime sulphur submitted by the Fntomologist-in-
charge, Vineland Station, Ont., and prepared hy Jos, Tweedle, Stoney Creek, Ont.

Analysis

[P0 D) NG €3 T S
Solubility of preparation
Total soluble sulphur...........

Ash, essentially LIme. .. ..o e e e s i i

A light yellow powder, quite coarsely ground and only fairly soluble in
water; settles quite rapidly on cessation of agitation.

It cannot he regarded in respect to composition as a high grade “ dry lime
sulphur” and its physical condition is too coarse for satisfactory use as a
dusting compound,

NICOTINE PREPARATIONS

Lab’y Nos. 101121, 102696.—Solutions of nicotine sulphate imported from
Hurope and submitted respectively by the Kntomologist-in-charge, Annapolis
Royal, N.S,, and W. J. Tawse, Co-operative Fedérée de Quebee, Montreal.

Lab’y Lab’y
No. 101121 No. 102696
: p.c. p.c.
Nicotine (asalkaloid).......coiiriiiiir i ranaren 41-97 42-71
Specific gravity, at 20°C . .. .o i e 1-165 1-166

Both samples were light-brown, clear solutions without sediment. The evi-
dence would indicate that these samples are one and the same preparation.

When used as a spray against certain insects, such as the currant worm and
rose leaf hopper, this preparation appears to be as satisfactory and effective
as the standard spray material, nicotine sulphate (Black Leaf 40), but further
experimental work is necessary before any statement can be made regarding
its general usefulness as compared with the recognized nicotine preparations on
the market.
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TOBACCO EXTRACTS

Lab y Nos. 102585-689—Samples submitted by 8. J. Richey, St. John, N.B.,
and some of them were apparently of home prepar atlon Samples Nos 102585
anc 102589 feuncnted quite rapidly.

Lﬁb’y No. . _- Brand N{iﬁ?ﬁg?das Reaction
p.C

102585 ..evveivvnrnnns e N I W Nicoteen 0-119 |atkaline

102586.. ... i No.2W. . e “ ’ 10-56 acid

102587, .00 N 3 S “ 0-127 [alkaline

102588, ... No.4d S i « 40-30 |acid

102589, ... No.5P........ P “ 0-304 |alkaline

For the control of aphis, the extracts registered under sample numbers
102585 and 102587 may be used direct, while dilution with water of the extract
under number 102589 will be necesszuv Samples number 102588 appears to be
a standard preparation of nicotine sulphate while sample number 102586 is
1)10bably “ standard ” which has been “ cut” by the addition of water.

NICOTIND DUSTS

Lab’y Nos. 98279, 98908—Nicotine dusts submitted for a report as to
strength and efficacy and sent in, respectively, by Thos. Hurtley, North Kings-
ton, N.8,, and R. W. Thompson Department of Entomology, Guelph, Ont

Analysis
Lab'y. Lab’y.
' ) No. 98379 No. 98908
Nicotine (as alkaloid) . vvveiiiiiriieniniiinrernernsnnnss 1-12 per cent  5-25 pel cent

Sample No, 98379 was belo\v strength for a 2 per cent dust; sample No.
98908 stated to be a 4 per cent dust, contained nicotine'in excess of $his figure.

OILS

Lab’y Nos. 102849-50—0ils to be used in the prepar atlon of suminer sprays,
submitted by the Imperial Oil Compa,ny, Ottawa, Ont.

Analysis .
Lab'y. Lab'y.
. No. 102349 No. 102350
Viscosity, seconds Seybolt (100°F.).......oovvivniiinen, 46 138
Porcentage of oil unsulphonated.....ooocvenerennnn. e 89-5 . 98

These oils will be put under pmctlcal test and their relative effectiveness
reported later,

BOILER COMPOUND

Lab’y N 0. 102076 —Submitted by the Entomologist-in- chfuge Vmeland
Station, Ont., and a product of the Brooks Co., Hamilton, Ont.

Analysis

Silica (5102)ee e vvvenn e e ettt et e e et ,.27-50 per, cent
Sodium oxide (NagO0). . veirere ittt erir s s iasiseerorernsnenens 13-72

A magenta colouled strongly alkaline solution of sodium silicate: approxi- .
mately a 35 per cent solutmn The use of solutions of this nature, diluted to the
proper strength in sprays, may be of value in sealing up inscet eggs, thus
preventing hatching, but no definite 111101mat10n on this point is yet avallable




106

* COPPER DUSTING MIXTURE

Lab’y No. 100660—~—Manufactured by Niagara Sprayer Co., Middleport,
N.Y., and submitted by G. C Chamberlain, Plant Pathologist, Dominion Labora-
tory 'of Plant Pathology, St. Catharines, Ont :

Analysis
Copper, as metallic CU. ... ... ooviii it e ianeas 7+45 per cent
Total arsenic, as metallic AS......oovriira it it eiearneanieanann 020 «

The sample was a blue-coloured, finely ground powder, a mixture of copper
sulphate and lime. The arsenic found is probably accidental, due to contamina-
tion from the mixer. This preparation is a smalght copper- “lime dust, in other
words, a dry Bordeaux.

: KING BUG KILLER

Lab’y No. 99773 —Manufactured by King Calcium Products, Campbellvﬂle,
Ontzulo and submitted by Mason and Dale, Bowmanville, Ont, and stated to
be a qulck sure death ” insecticide..

Analysis
Total arsenic, as moetallic As. ... .c.oueiiie i it ei e ieannns 1-52 per cent -
Water-soluble arsenic, asmetallic As, ..o e 0-18 «
Copper, a8 Metallic Cu. . oveet it iiie it iannerenanns 032 «

A grey coloured, finely ground powder, a mlxtule of calcium arsenate and -
copper sulphate, with lime (heavily czubonated) as a filler,

The small amount of copper present removes this preparation fromn the rank
of strong fungicides. It is probably intended as an insecticide for control of the
potato heetle; and may also possess weak fungicidal properties.

WELL WATERS FROM FARM HOMESTEADS

Dirty water—water offensive to sight, taste or smell—carries its own con-
demnation; it needs no analysis to pronounce it an unusable supply. But there
are many farm well waters clear, bright and odourless which-are far from being
safe and wholesome. The presence of excretal matter——soakage from sources of
contamination in the more or less immediate surroundings of the well—may not
—does not always—rcveal itself without the ald of chemistry and bacteriology.
IHerein lies the danger of concluding that a water without a ““ bad taste” or
“offensive smell ” is necessarily a good water. If there is the slightest reason
to suspect the purity of a supply, there should be no delay in having it tested.
This examination of farm well waters is made free of charge provided the
directions for collection and shipment of the sample (obtainable on application
to this division) are carefully carried out and the express charges on the
sample prepaid. No sample should be forwarded without first consulting these
1nst1uct10ns——dnty hottles, old corks, ete., render the analysis valueless.

During the past year 120 samples have been sent i in, examined and reported.
This numbe1 is somewhat less than in the past and p0551b1y may indicate a
falling off in interest in this important matter. An ample supply is generally
recognized as one of the farm’s most valuable assets; a pure supply is of equal
importance, since polluted water endangers the health of the family and may
seriously affect the thrift of the live stock. A classification of these waters,
according to accepted standards, is as follows:—

. per cent
Pure and wholeSOme. .. .ovuu ettt et e ittt i 34
Seriously polluted. .......ovriiriii i Ve 25
Suspicioug and probably polluted . 27
23§ - To14

There are no grounds for concluding that the above classification represents
the condition generally throughout the Dominion of farm well waters, but it is
somewhat significant that only one third of the samples examined have been
found to be of first class drinking quality—especially when it may be affirmed
that our natural waters of lake, stream and springs are of the purest.
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.Attention may be directed to0 a leaflet entitled “ The Farm Well ” which
discusses the-proper location of the well and the protective measures which may
be taken to safeguard the purity of the supply. This leaflet is obtainable on
application: : ‘ : : :

' RED-WATER CATTLE DISEASE AS OCCURRING IN CERTAIN
S DISTRICTS OF BRITISH COLUMBIA :

At a meeting held in May, 1929, of the officials of the Health of Animals
and Experimental Farm Branches of the Department of Agriculture, called for
the purpose of considering the problems in conmnection with the redwater cattle
disease in British Columbia it was considered desirable to reopen this investiga-
tion and as a first step to make a swrvey of conditions in the distriets of the
“province in which this disease might be more or less prevalent.

~ This survey was entrusted to Mr. C. H. Robinson of the Division of Chemis-
try and Dr. BE. A, Bruce, Pathologist, Health of Animals’ Branch, who during
the month of June visited the areas in the Fraser River valley in which the
disease occurred. More than thirty typical farms were carefully inspected, notes
made on the conditions found and samples of soil, herbage, well water, blood
from diseased cattle, urine, etc., for further examination in the laboratories,
collected, i -

Although good progress has been made in this investigation there is still.
much to do.” Until the present avenues of this enquiry have been further explored
it has been thought well to defer publication of the detailed data, which already
are voluminous. A brief interim report on the results obtained to date will,
however, be of interest. :

' HERBAGE

Two representative samples of hay were secured; one from the Matsqui
prairie distriet, in which, according to accounts, the disease is not known, the
othier, -a ferny hay collected on a “red-water ” farm near Langley. The follow-
ing botanical analysis of these two hays was made by Mr.' H. Groh of the
Division of Botany:— : : '

“The hay from ‘non-redwater’ area consisted of 6 pounds of grasses, mostly timothy,
but including also Iye grass, a Poa, Yorkshire fog and red top; 3 ounces of red and alsike
clover; 2 ounces of horsetail and 5 ounces of other weeds, namely, common plantain, dande-
lion,. yarrow, mouse-ear chickweed and Canada thistle. S o .

“The sample from a ‘redwater’ area was separaited into 43 pound grasses; one pound
clover, red and alsike; one pound bracken and several ounces of other weeds, mostly yarrow
and brambles. ' Another 3% pounds of erushed mixture and seeds of Yorkshire fog was made
up of probably about the same proportions as the above weights. The grasses, which could
not have been separated readily, contained somewhat similar proportions of rye grass, red
top and Yorkshire fog, with timothy, Poe and -orchard grass as unimportant constituents.
The weeds included, besides yarrow, and bramble some sheep sorrel, ox-eye daisy, mouse-gar
chickweed, self heal, daisy fleabane, and least hop clover (Trifolium- dubium).

“The vesults of this analysis are therefore pretty largely negative as regards known
injurious species, unless bracken can be shown to have any bearing on the matter.”

The mineral content of the two hays was determined. The following are
the data:— : S

Taste No. 78.—MiNErAL ConteNT OF Havs
(Water-free basis)

— 1 a0 |P0s| K:0| Si0.  [POs:Ca0

) p.c pe. | pec. p.c.
Hay from “Redwater” area........... T el oem 0-43 | 1-95 1-92 1:1-88
Hay from area free from redwater.............. e 0-64 042 | 1-40 1:1-52

2.72
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The differences in mineral content of these two hays lie chiefly in their per-
centages of lime and potash; the “ redwater 7 hay containg the larger amount in
cach case—evidently due to the fact that it is the hay with the larger proportion
of legumes—red and alsike clovers., The percentages of caleium (lime) though
not as high as those in “ mixed ” hays from well manured land are considerably
above the average of hays from soils distinetly deficient in this element. The
phosphoric acid content (practically the same for both hays) is decidedly low,
probably about one half that which might be expected in hays from well culti-
vated soils,

The amounts of lime, phosphoric acid and potash in these hays, expressed
as pereentages of the amount found in hay from well cultivated land, are as
follows:—

Ca0/100 | P:0:/100 ’ K,0/100

81 58
64 57

From Redwater area. ..........coouiueiniiiiiieiiiiiinnaneenn.

61
From Area free from Redwater................. e

44

The usual feeding stuffs analysis of these hays afforded the following data:—

TanLe No, 79.—Anavysis or Havs

- Moisture | Protein TFat hg?ll;'g(t)és Tibre Ash

p.C. p.c. p.C. p.C. p.c. p.c.
I'rom Redwater avea........c..o.ovvven.. 7:37 7:25 210 49.75 2815 5.38
From area free from Redwater.......... 7-69 544 303 4981 28-38 - 6-65

The hay from the “redwater 7 farm contains the higher percentage of crude
protein, due undoubtedly to its containing a larger proportion of legumes.

URINE

TForty samples of urine were collected and examined while fresh for reaction
by means of the quinhydrone electrode. Thirty of these were from cows or herds
affected to a greater or less degree with redwater disease. Ten samples were
taken for the purposes of comparison from the herd of the Experimental Farm at
Agassiz, B.C. '

: TapLe No. 80.—Reacrion or URiNg
The hydrogen-ion conceniration was determined electrometrically using the quinhydrone electrode

Red Discase Red Disease
Locality of herd water free Loeality of lierd water freo
eattle cattle cattle cattle
pHd pII Pl pH
Langley Praivie................. 813 ...l Aldexrgrove.....ovoifeveninnn.. 7-87
Milner, Langley...c..o.ovnveen, 790 ... DU AR 8-58
« e, [ 7 S I N J 8-12
Mt. Lehmanti.,..o.oouvievnne, .. 90 . N 7-94
Deroche....ovveevvevinriineniferriinann.s 8:03 “ e 817  feeiiiiiinis
P DA 8-03 Deroclte......ooovei]oninnani.n. 777
]| T “oL. 7-81
“ 8-08 Y S 7-62
“ 8:26 Coghland...........| 840 |............
LN D 7-96 F A P 857
L PP UADY PP 7:15 Agassiz......cooovileniiien, 8-55
A 7-32 TP R 7-23
Aldergrove. .. oveevvireiieneeniieiiiiiinan 777 T PUOUE KPP 8-57
L PN PP 7-99 P RS 8-59
e 82 L TN R, 8-17
A P PAIY PR 8:19 PP RPN 8-10
L (A 8-12 TP SR 814
U PN 817 Y F O 7-91
e 810 L DS P 7-96
e 8-64
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It will be observed that no sample of urine from diseased cattle had an acid
reaction. The suggestion, therefore, that acidity of the urine, results in irritation
of the bladder walls with the subsequent appearance of blood in the uune,
1'ece1ves no support from the data of this enquiry.

BLOOD

Since “ mineral deficiency ” was considered as possibly having some bear-

ing on the cause or causes of this disease, samples of blood sera from diseased

- and unaffected animals were collected and examined as to calcium and phosphorus

(inorganic and total) content.

TaBLk No. 81.—~Carcium AND Piroseronrus ConteNT OF THE BLoOD SERA

(Milligmms‘ per 100 ce. Serum)

S}.).erli‘!‘\g. ,B.C...... TN

Phosphorus
Caleium
. Inorganic Total
Locality of herd -
© Red Disense Red Disease Red Disease
water free water free water free

cattle cattle cattle cattle cattle cattle

“«
143

Medd R Lnngley

«

<«
«
«
«
€«
«
«
<«
«

Ottmva.

The results. of the calcium determinations illustrate the remarkable con-
stancy- of -this -€lement in the blood; comparing the- data of the blood - from -
diseased "and - disease-free- cattle .it may be stated that there i1s no mgmﬁcant
difference in the content of this element, -

The phosphorus data are not so constant as those for caleium but the
variation is neither direct nor pronounced, permitting no differentiation between
diseased and disease-free animals. The figures, however, are far higher than
those obtained by. Green and Du Toit in.South Africa from.the blood. of animals
suffering from phosphorus deficiency.. These authors found the inorganic phos-
phorus content of whole blood to range from 1 to 1-5 milligrams per 100 cec.
whole blood of animals suffering from phosphorus. deficiency.. The present data
therefore would scem to show that there is no lack of phosph01us in the blood
stream of animals suffering ffom redwater disease. .’
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SOIL

To learn if the examination of soils from disease affected areas might throw
any light upon the prevalent idea that mineral deficiency, including soil acidity,
is associated with the occurrence of this disease, samples of soil from affected and
diseasc-free areas were collected and analysed.

REACTION OF SOIL

The hydrogen-ion concentration was determined electrometrically using
the quinhydrone electrode. '

Tapre No. 82 —ReacrioN oF Soin

Red Disease Red Discase

Locality water free Loeality water free

area area area area

pH . pH
Matsqui prairie........... Fairfield.........ooovviiviiiens. 596 [..o.in....
«“ (subsoil)... Cowichan.........ovoviieiennnnn. 5:88 ..o
Langley (beneh) ..o iviniennans, 5:86 |..........
. “ (bench), (subsoil)........ 512 [..........
“  (lowl and) .......................... 5-37
Mt, Lehmann,............ (lowland) (subsoil).......|.......... 5-63.
Abbotsford.... Mt. Lehmann.........ovevvvenn.. 503 [....o.i..l
Chilliwack.........oout Coghlan..........coovvvvvueiinen. 517 {..o..... .

All these soils, it will be observed, have an acid reaction and there is no
pronounced difference in this regard between the soils of affected and disease-
free areas.

From the soils collected four surface samples were selected for . detailed
analysis; two from red-water areas and two from disease-free areas. The
results of the analysis are as follows:—

TasLE No. 83.—ANALYSIS OF SoiLs

(Water-free Basis)
- Available Lin}e
108~ require-
Localit Nitro- Lime ﬁiﬁ; phoric Phos- ments,
¥ gen (Ca0) (MgO) acid Lime phoric pounds
e (P20s) | (CaO) acid | CaCOs
(P:0s) | per acre
p.C. p.C. p.C. p.C. p.C. p.c. 1bs.
Disease-free Area—
Matsqui prairie............ 0-303 1-13 2.17 0-243 0-362 0-115 6,356 -
Langley-lowland........... 0-512 0-75 2:05 0-362 0-245 0-069 14, 568
Red Water Area— .
Abbotsford........... ces 0-197 0-60 1.02 0-246 0-121 0-120 7,352
Langley-hench 0-232 0-96 1-98 0-466 0-163 0-214 8,020

Judged by the tentative standards suggested from the analysis of many
Canadian soils, none of these soils are noticeably deficient in the essential
elements of plant food, considered either as total or available. There is no
indication from these results that there is any relation between the mineral plant
food content of the soil and the occurrence of this disease.

WATER

A further avenue of research which might give useful information in this
investigation suggested itself in the determination of the iodine and “mineral”
content of the waters of a district in which the disease was more or less
prevalent.
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To this end three samples of water from the Langley Prairvie district were
obtained, the collection being made by the bupermtendent of the Expeumenbal
Farm, Agass1z who writes as follows:—

“No. 1is from a well 16 feet deep which apparentl nevel goes dry, situated on high land.
“No. 2 from an artesian well 13 miles west of wef'

“No. 8 from a small running creek about 300 yards south of the artesian well (No 2).
This creek is apparently fed by keveml springs.

“All the waters furnished came from sources that are used .for watering cattle.- There
are no red water cattle on the ‘shallow well’ farm (No. 1), but there are cases in the
vieinity, There have, however, been a few occurrences on the farms from which the other .
two waters were collected.

“Apparently red water disease m dairy eattle has been quite eommon in the district in
which these samples were collected.”

IODINE CONTENT OF WATERS Todine

\

No. 1 Shallow well, highland... .. - 1:55
No. 2 Axtesian well.,........ .

Authorities who have worked specially on the iodine content of waters in
relation to the occurrence of goitre have stated that in districts of the Western
United States in which the iodine content of the water is below 0-5 peuts per
billion goitre is likely to be quite prevalent.

Judged by this standard water No. 1, though not deﬁment in 1od1ne must
be regarded as comparatively low in this element

Investlgmtlons carried on in recent years in the United States have. shown
that the iodine content of water supphes of Minnesota, Mississippi and Illinois

- 15 below 1-0 part per billion whereas in a more easte1ly location e.g. Massacnu—

setts the iodine content is between 2 and 3 parts per billion.

The iodine content of No. 2 (Artesian) 1s very high, approaching the amount
found in the sea (Adriatic sea=—>51 parts per billion). :

Water No. 3 (Creek) is well supplied with iodine. :

The data of this i 1nqu11y afford no indication that there is 10d1ne deficiency in
the water supply of areas in which this disease occurs.

Tasue No. 84.—MINERAL CQNTﬁNT
(parts per million)

A . -
No. 1 No. 2

. ! il No. 3

e . shallow artesian Lot gt

. . C well well . creek
124-0 605-0 7740
183 - 177 “19-6
5.7 4.6 10-9
da (Nag0). 24-1 280-8 21-3
Potash (KgO) 6-2 13-8 5.5
Silica (Si02).. . 19-0 25-4 13-5
Phosphoric acid (PzOs) ............... 0.7 2-5 0.7
Chlorine (C)... S et 7-8 200-0 4.0
Sulphuric acid (S Oa) ........................................ beves 7.6 43-6 10-2

Water No. 1. Shallow well. Though not to be classed with “soft” waters, it
is not highly mineralized. Of the mineral content, soda rather than lime
predominates. Chlorides and sulphates are present only in small amounts. The
analysis does not reveal any compound or property which would render this

water an unsuitable supply for farm use.

Water No. 2. Artesian well. This might be classed as a moderately saline
water, the chief mineral constituent being common salt (23 grains per gallon).
Lime and magnesia compounds are small in amount and sulphates are not high.

-The saline content of this Watel though hlgh is below the recognized limit seb

for potable waters.
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Water No. 3. Creek. This is a distinetly soft water. Its low mineral
content consists of soda rather than bime compounds. Chlorides are low and
the soda is probably present chiefly as sulphate and silicate. Irom the
chemical standpoint, this water, according to recognized standards would be
considered a safe and desirable supply for cattle use.

FERMENTATION IN CANADIAN HONEY

The Canadian honey industry has suffered considerable losscs through the
spoilage of honey on storage by fermentation. This fermentation is caused by
sugar tolerant yeasts, scveral types of which have been isolated and studied by
the Division of Bacteriology of the Central Experimental Farm®. Infection by
these organisms may be due in part to careless handling and in part to the
transportation by the bee of yeasts from the flowers to the comb. In so far as
the infcction is due to careless handling it can be avoided; in so far, however,
as it is due to the bees themselves it cannot be avoided, and, therefore, some
control measure is nceessary in order that the activity of the yeasts may be kept
at a minimum.

In order to obtain an insight into the conditions most favoula.ble to the
growth of yeasts in honey the followmg investigation was undertaken by the
Division of Chemistry in co-operation with the Divisions of Apiculture and
Bacteriology. Two hundred samples of honey, collected from all parts of
Canada, were sent to the Division of Apiculture. There, each sample was divided
into two parts, one was placed in an hermetically sealed receptacle and stored at
room tempcmturc, and the other was sent to the Divisions of Bacteriology and
Chemistry for bacteriological and chemical examination.

The Division of Chemistry made the foilowing determinations upon the
samples: moisture, ash, hvdrogen ion concentration, titratcable acidity, nitrogen,
invert sugar, sucrose, levulose dextrose. The moisturc was determined by the
refractometer method The hydrogen ion concentration was measured electro-
metrically with a quinhydrone electrode using a dilution of one part of honey to
two parts of water approximately. The nitrogen was estimated upon, approxi-
mately, a ten gram sample by the Kjeldahl method.

The samples which were stored at room temperature at the Division of
Apiculture will be left there until fermentation takes place. An attempt will
then be made to correlate the chemical amalysis with the rates of fermentation.
At the same time, as a corollary, valuable data will be obtained as to the general

composition of Canadian honey throughout the Dominion, as to the variation in
" composition with geographical location, and as to the variation in composition
with floral origin.

At the present time 122 samples of the series have been analyzed. The
results are summarized in tables 85 to 93 inclusive,

Tasre No. 85.—MorstuRE CONTENT 0F CANADIAN HONEY—SUMMARY

Number . Percentage -
Moisture per cent of (o}
Samples Samples
I‘rom 15 to 15 9 1 1-0
‘19 15-0
« 7 35 28-5
« 50 . 41-0
“ 14 110
« 2 1-6
.o 1- 1-0 -

#Bulletin No. 116, New Series.” Department of Agriculture.
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t

Tasie No. 86.—Ase CoNTeNT 0F CANADIAN HONEY—SUMMARY.

. Nur}lber Perge}\tnge
! o ‘o
Ash per Cel_lt Samples Samples
. From 0-02 to 19 16
“ 004 ¢ 52 43
“0.06 « 20 16
“ 0.08 « 12 10
“ 010 ¢ 6 5
13 o_ 14 & 5 4
« 0'20 €« 5 4
.1 1
Tapng No. 87 —T1rrRATEABLE AcIDITY oF CANADIAN HONBY—SUMMARY
. : Number Percg?tugev )
. Titrateable acidity ec.c’s. of .IN Na OH per 100 gms honey Smgples Sumples
Trom 10 10 40, . . i i i i e e i 40 33-0
“ 15 1949 47 - 38-5
“o90 ¢ 24 23 19-0
“ 95 « 4 3-0
“ 30 ¢« 8 65

Tase No, 88—HypRoarN IoN ConceEnTrATION OF CANADIAN HONEY—SUMMARY

Nug%ber Percentage ..
Gramn ions {)er liter x 10-.6 Samples Sm;)lfples
L 2 2.0
From 32 to 16. 38 31-0
“ 16 “ 8 50 40:5
“ 8w d 25 20-0
[{3 4 [ 2 7 5.5
T 1 1.0
TapLs No. 89.—NirroGEN Continr ofF CANADIAN HONEY—SUMMARY
Number Perce?tage
iy . [¢] o ’
Nitrogen pex‘ cent Samples Samples
0:019. . ... oveiininiines 1 1-0
TFrom 0-020 to 0-024 9 85
“ 0 0:025 “-0-049 88 835
“0-050 “ 0-074 2 2-0
“0-075 “ 0-099 2 2.0
“ 0-100 “.0-125 . - . .. 2 20
[0 5 SR 1 1:0 -

21369—8
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Percentage
Number b
Invert sugar of
of samples Samples
p.c.
Trom 70 60 710 ottt i et s 4 3
R 28 oS £ R 21 17
“ 74t075-9.. 49 40
“ T76t077-9.. 40 33
R £ 7 Y L 1 N 8 7
Tasre No. 91.—Suvcrose ConTENT IN CANADIAN HONEY —SUMMARY
Percentage
Number
Sucrose of
of samples Samples
p-c.
1 S 15 12
0- 16 13
1 36 30
2. 22 18
3 14 11
4- 10 8
.5 5 4
6 1 1
7 2 2
8- 1 1
TaBLE No. 92.~LrvuLose ConTENT OF CANADIAN HoNEY —~SUMMARY
§ Percentage
Levulose oys‘g:ln%?és o
Samples
p-C.
From 87 6088 0. ittt e PR 7 6
R R oY1 R O N 48 39
R B o O R T 52 42
R I o R ¢ 13 11
R ¥ 0N A T 2 2
TaBLE No. 93.—Rar10 oF LEVULOSE T0 DEXTROSE ~—SUMMARY
| Percentage
Ratio ofl\gggllblee’s 0
P Samples
From 0-95 t0 0-99.. 1 1
1-00........ 3 3
From 1-01to1-09. 25 24
R IR 4 I8 T 0 1 41 40
L2080 120, e e e 22 21
L2000 1 80, ottt e e 9 9
B {4 7 I T 1 1
B 1

Up to the present time six samples have fermented, and in three others

fermentation

is suspected.

The analyses of the fermented samples are given in

table 94, and the analyses of the three doubtful samples are given in table 95,
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~ Tanee No. 94 —ANarLysEs or SaMpLES OF HONEY WHICH HAVE FERMENTED WHEN STORED AT Room TEn-

PCTENFS

PERATURE
s Invert i Titra-
Lab. No.. | Moisture | Sucrose | Levulose | Dextrose.|] Ash [ Nitrogen teable [pH.
sugar g &)
! : . acidity
- No. o.c.c’s
p.c. p-C. p.c. p.c. p.c. p.G. p.c. of INNaOH
. - . per 100
’ . gms. honey
100200 19-3 76-0 1-0 38-6 . 38:5 0-253 0-097 31:5 4.5
100201.... 20+2 743 1-8 409 34-8 0-044 0-034 150 39
100256. . 22:4 70+3 1.0 39-1 32.6 | 0-058 0:036 20-8 4.1
100257.. 21-6 70-3 0-0 38-4 33:2 1 0:075 0-086 | 35.4 4.1
100272.. 195 76:8 0-0 40-9 36-2 0-072 |- 0-040 |- 22:4 .36
100326.... 19.9 76-5 1-2 40-2 36-7 | 0-195 0-042 | - 22:7 3-7
Tanre. No. 95 —ANALYSES OF SAMPLES OF HONEY IN WHICH FERMENTATION IS SUSPECTED
.| Imvert . v Titra- |
Lab. No. | Moisture A Sucrose | Levulose [ Dextrose | Ash | Nitrogen teable [pH
sugar s
- acidity
) . . . . | No.of e.c’s
p.C. p.c. p.c. p.C. - p.C. p.C. p.c: ' [of INNaOH
: per 100
- . gms, honey
100313........ 18-9 72-4 1.7 43-8 30-3 | 0-166 0-046 177 3
100314........ 19-3 762 0-0 42.0 356 | 0-039 0-048 18-8 3
100327........ 19-9 76-1 0-3 43-4 34:51 "0.048 0-034( . 145 3

By comparing the analyses given in tables 94 and 95 with the summary of
the analyses of Canadian honeys given in the preceding tables it will be seen
that the average moisture of the fermented samples is definitely higher than the
average moisture of Canadian honeys. This substantiates the conclusion of a
previous lnves‘mgatlon viz., that a hlgh moisture content in honey is favourable
to fermentation.. In the case of some of the other constituents as for éxample,
nitrogen, titrateable acidity, and ash there is sufficient variation from the general
average to suggest that they too imight play a part i dete1m1n1ng the optimum
conditions-for fermentation. Until the investigation is completed; however, it
would be dangerous to draw any definite conclusions. other than those just-inti-
mated.

The final results of the investigation, togethe1 with the -complete data on
the chemical composition of Canadian honey, will be presented in the annual
report for the year ending March 31, 1931.

ANALYTICAL AND EXAMINATIONAL WORK ON SAMPLES SUBMITTED
BY THE HEALTH OF ANIMALS BRANCH, THE FRUIT BRANCH
AND THE DAIRY AND COLD STORAGE BRANCH OF THE DEPART-.
MENT OF AGRICULTURE

D‘urmg the year 1 838 samples were examined, This report gives a bmef
summary of the results of our examination for each class of product.

The following is a classified list of the samples examined during the vear
1929-30.

HEALTII OF ANIMALS BRANCII

Inks ...... v v eeteereeseearetectetatresnrrianeavsrecetensnsyys 15
Salts and preservatives .. ....iiiiiiiiiii i i i e 33
Spices  and condiments ........ S NN B - 126
Denaturing oils ... oo i v i e e 67
Lards, lard eompounds, edible oils 'md fats .......................... 135 .
DEICEINEALS  « « e ev e e ieaenanannnnnannnnns e 36- -
. Sausages, meat produets and fish and meat pqstes N 262 .
" Pickled pork, b'u:on and pleklmg solnhons RIS gg

o 'Mlseellaneous
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Fruir BrRANCH

Evaporated aPPles . .vveriritni et riiaiiii e 323
Glace and Maraschino cherries ........ocviveviinineineiiianennn.en 60
(072 11 T P .21
Jams, marmalades, jellics 4nd Preserves ...............v.o.. [P 169
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HEALTH OF ANIMALS BRANCH
Inks

Tifteen samples were examined. All were free from arsenic.

Salts and Preservatives

Thirty-threc samples were cxamined, including several special curing and
flavouring compounds such as *‘ Neverfail,” “ Prague,” “ Griffith,” ete.

Spices and Condiments

Sixty-two .samples of liquid spice and sixty-four samples of dry spices were
examined. Tive samples were found to be adulterated with. foreign starch.
One sample which was labelled “ mixed spices” contained 94 ])Cl cent sodium
chloride.

Denaturing Otls

Thirty-two samples were examined for all tests. Thirty-five samples were
examined for tastec test only. A summary of results is given in table 96.

T ABLE No 96.—N UnMBER AND PERCENTAGE N UMBER OF DLNATURING Ons WHICIT SAfmer THE VARIOUS
STANDARD TESTS

. Satisfy
“Tests : Number : Standards fequired o ’ requirements
- . examined|. : B . . —
‘| Number ! Per cent
Allooooii i 35 2 P 16 50
Ilash point.............. 32 |[Not below 75°C. (167°F.).. 32 100
Boiling point...... e 32 [Not below 205°C. (401°F. ) . 25 78
Specific Gravity . 32 |Not below 0:819............ 32 100
Taste 67 |Basily recognized wheu pres in the propor- .
tion of 1 part oil to 1,000 parts fat............ 24 36

Lards, Lard Compounds and Edible Oils and Fats

One hundred and thirty-five samples were examined. All were frec from
adulteration, A

Mincemeats

Thirty-six samples werc examined for glucose and preservatives. Twenty-
seven contained benzoates, one sample only containing more than 1 part per.
1,000, the maximum amount allowed by the regulations. Tour samples con-
tained glucose.
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Sausages, Meat Products and Fish and Meat Pastes

Two hundred and sixty-two samples were examined under this heading.
Summaries of results of analyses of nineteen samples of pork sausage and
twenty-two samples of bologna are given in t‘»bles 97 and 98. - - =

T ane No. 97.—SUMMARY oF RESULTS OF ANALYSES oF SAUSAGES AND BorogNa

Water Protein Water Cereal

—_ (N x 6-25) | -protein | starch

p.c.. p.c. ratio. [ m.c. .
POTK SAUSBECS. + v v eveverererennneeneene [AVe. L0l U7 -5 4.8 2.7
Max...ovenusn 61-3 13-4 .62 . 7.2

Min....... 41-5 9.8 4.2 Free
Bologna.......oovvvvvnnnenn B 7. - DA | 13 13-4 4-5 3.4
Max.......... 674 164 5.6 5.4
Mil.vereennns 525 9.4 4.0 0-3

‘TaBLE No. 98 —NUMBER AND PERCENTAGE OF PORK SAUSAGE AND BOLOGNA WHICH CONTAIN WATER.AND
Starci 1N Tixcess oF MAXMUM AMOUNTS ALLOWED BY THE REGULATION’S AND SUMMARY OF WATER:
ProreiN RaTros

’ Samples ' Samples hm}inig water:
Samples containing | containing . protein ratios
—_ more than 60 per | more than -
cent water 5 per cent | Above | Above | Above | Above | Below
“starch b 45 4 3-6 36

Pork sausages....oovvvenns Number........ 2 2 |- 4] 9 14 14 0
Per cenb,....... 10 10 28 - 64 100 100 0
“Bologna...viiiiiiiiiiieen Number........ 13 3 1] 6 13 15 0
Per cent..,..... 59 14 6 40 87 1- 100 0

Forty-nine samples of imported fish pastes were examined. All were free
from preservatives, one sample of anchovy paste was coloured with iron oxide
pigment.

Fifty-nine samples of imported meat pastes were examined, one sample
only of ham and tongue paste contained preservatives, borates. All were free
from added colour.

The average, maximum and minimum percentages of cereal stzu ch in forty
samples of fish pastes were 3-0, 5-9 and nil, respectively.

The average, maximum and minimum percentages of cereal starch in fifty-
eight samples of meat pastes weve 3-3, 6-0 and 1-3 respectively.

One sample of imported lunch loaf contained 7-6 per cent. of cereal starch.

One hundred and twelve samples of meat produets were examined. All
were f1'ee from preservatives and artlﬁclal colouring,

Pickled Pork, Bacon and Pickling Solutions

Thirty-five samples of pickled pork and bacon were examined for nitrite
content. Eleven samples, thirty-one per cent, contained more than the maximum
allowed by the 1'egu1at10ns (200 parts per million as sodium mnitrite). The
largest amount found in any sample was 750 parts per million.

Twenty-four samples of plckhng solutions were examined for nitrite con-
tent. The maximum amount found in any sample was 1,250 parts per million
as sodium nitrite.
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Miscellaneous

Sixty-eight samples were examined under this heading, including a large
variety of products such as flours, sugars, pickles, gelatines, vinegars, oils,
sausage casings, essences, purifiers, sugars and milk -powders..

FRUIT BRANCH
Evapomted Apples

Three hundred and twenty-three samples were examined for water content
Table 99 gives a comparison of results for the past five years.

Tasre No. 99.—WATER CONTENT OF EVAPORATED APPLES

. Number of -

, . Water per cent . samples |. Per cont

. Number . containing | containing

Year of water in water in

samples excess of cxecess of

Average | Maximum | Minimum | standard standard

(25 p.c.)

1925-26. . .0vivniienennnan 561 21-7 34-4 3-9 72 .13
1926-27. ..ot 204 222 27-7 4.2 38 14
1927-28. ..o 196 219 29-8 13-2 27 14
1928-29. ... ciiiiii e 180 21-1 31-2 4-8 17 - 11
1929-30. ... veiiiie e -+ 323 20-5 27-5 6-2 17 5

GQlace and Maraschino Cherries

Fifty-four samples of glace cherries were examined. All were. free from
sulphites and non-permissible colours. o

The average, maximum and mmlmum percentages of glucose were 49-8,.
65-0 and 28:0 respectively.: ,

Six samplos of ‘Maraschino ¢herries were examined. One sample contained
benzoates in excess of the maximum (1 part per 1,000) allowed by the regula-
tions. All contained permissible coal tar colours. ’ '

Colours

Twenty-one samples were examined: Four samples contained a non-per-
missible coal tar colour mixed with ponceau 3 R (S & J 56). One sample of
“special egg colour” consisted of a mixture of orange 1 (S & J 85) and tar-
trazine (S & J 94) with a large amount of common salt The ash was found to
be 85:6 per cent.

Three samples of imported colours for peas were examined. - One sample
was naphthol green B (S & J 398), a non-permissible coal tar dye. The other
two samples contained natural colouring matter. One of these samples—a dark
green liquid—contained 0-25 per cent of copper.

Jams, Marmalades, Jellies and Prescrves

One hundred and sixty-nine samples were examined for glucose, preserva-
tives and added colours. One hundred and thirty-nine of these were imported
products.

Two samples of imported jams contained non-permissible coal tar colours
and two contained preservatives (benzoates). Three samples of imported
preserves conbtained small amounts of glucose.

Three samples of jams prepared in Canada contained preservatives (ben-
zoates).




119

N _ ... Tomato Products

T wenty—two samples of tomato .catsups and sauces, and five samples of
tomato pastes were examined.

-Bight samples of catsup contained ponceau 3R (S & J. 56), a permissible
.coal tar colour.

Fourteen samples of tomato catsup contamed benzoates, in four of these
the amounts were in excess of .that allowed by the regulations, One sample con-
tained an excessive amount of salicylates. :

Mscellaneous

To1ty—seven samples were examined under this heading, including evapor-
ated and dehydrated fruits, fruit pulps, canned fruits, “ aplets,” * oroettes,”
 emrelettes,” rubyette~ ? pectin preparations, plcklea» lemon curds and
mayonnaise. -
One sample of canned blueberries which was -said to have a pacuhar odour
and taste, was found, to contain 240 parts per million of. tin.

* Special Jam Investzgatzon

W1th a view to the establishment of new standards for jams, several
samples of strawberry, raspbelry and ehen'y jams, and the SyTups used in
their preparation were examined. :

The average, maximwn and minimum- percentages of water- soluble’ solids
determined by difference in forty-five samples of strawberr y jams were 71-1,

- 80-3 and 648 respectively. : ’
: The average, maximum and minimum water soluble sohds -determined by
difference in ten samples of raspberry jam were 71-9, 763 and 65-8.respectively.

The average, maximum and minimum water soluble solids determined by
difference in eight-samples of cherry jams were 73-1, 77-2 and 69-8. respectively.
- A summary of.results of analyses of seventeen. samples. of syrups.used In
the preparation of these jams is glven in table 100.

TABLE No, 100,—SUMMARY OF RESULTS OF ANALYSES OF SYBUPB 'USED IN THE PREPARATION OF JAMS

Total

—_ R sugars
: p.c.
N e5 Y c Y P 67-1
Maximum.. ; 68:0
Minimum 66-5

Tour samples of strawberries used in the preparation of strawberry jams
were analysed. The results of analyses are given in table 101.

Tante No. 101.—RESULTS OF ANALYSES OF STRAWBERRIES USED IN THE PREPARATION OF STRAWBERRY

Jams

s . Water Total Pectin Acidity
li][_m.b ﬁ' or Variety = TC])_t(iiLl insoluble sugars (as caleium Ash (as citrie

um solids solids (as invert) | pectate) : acid)

p.c. p.c. p.c. p.c. p.c. p.c.

934 2.27 364 1-20 0-64 1.53

9-86 1-62 3-92 0-98 0-72 0-89

10:26 | 2.31 4.34 1-34 ¢ 062 ©1-08

9.41 2:42 3.53 0-72 0.81 1.14
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DAIRY AND COLD STORAGE BRANCH
Condensed Milks
Seventy-two samples were examined under this heading, including fifty-

nine samples of condensed milk and thirtcen samples of skimmed condensed
milk.

A summary of reétllts of analyses is given in table 102.

TasLe No. 102.—SuMMARY or Rusurrs oF ANALYSES oF CONDENSED MILK

; Net weight ;I(;(ffg i Fat Lactose | Sucrose Ash (ﬁlf gel?)ns)
p.c. p.c. p.c. p.C. p.c. p.c.

Whole condensed milk— C
Average...........ooiu 13-94 oz. 73-64 8-09 11:76 44-21 1-92 8-01
Maximum.........ooevvnns 14.18 oz.| 75-90 8-36 12-50 46-44 2-35 8-99
Minimum. ................. 13:67 ox.| 71.88 7-89 10-41 41-25 1-72 6-90
Skimmed condensed milk—|

AVerage...o.ovviviiinn e, 71-51 0-34 14-35 4356 2-44 977
Maximum.., . .ovuenenieanenviennienns 7360 0-75 15-04 44.74 277 10-35
Minimum.....oovnuveriiaderinnnennnen 68-03 0-13 13-84 42-10 2:11 8-78

Trifteen per cent of the samples of condensed milk for home consumption
contained less than the minimum standard for fat (8 per cent). 44 per cent of
the samples of condensed milk for export contained less than the minimum
standard for fat (9 per cent). :

Four samples of condensed milk and three samples of skimmed condensed
milk were found to have “ sugar down,” that is, a deposit of sugar at the bottom
of the can. ' :

One sample of condensed miltk wag badly discoloured, had a manurial odour,
a metallic taste and mould development. Tt was unfit for human consumption.

Evaporated Milks

Tighty samples werc examined. A summary of results of analyses is given
in table 103.

TasLe No. 103.—SUMMARY oF RESULTS OF ANALYSES or IEvAproratep MiLk

Net Weight Tolal Solids Fat
Per cent Per cent
Number Net Per cent | Number Total below | Number below
of weight under of solids standard of Fat standard
samples in ounces weight | samples (25-5 p.e.j| samples (7:8 p.c.)
p.c.
50 [Ave.. 6-02 oz. 26 77 |Ave...26-33
Max, 6:190z.f..........[.......... Max...28-35
Min., 5-700z.)..........0.......... Min....25-50
29 {Ave..16:01 oz. 24 3 |Ave...31-62
Max, 16:090z...covvvven]oveneneedeennian,
Min, 15:520z.)...coveviifiveeniiii]iiiininna,

Skim-mallk and Whole Mille Powders

One hundred and twenty-four samples were examined. A summary of
results is given in table 104.
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TAsLE No. 104.—SUMMARY oF RESULTS oF ANALYSES ofF M1tk POWDERS

Z

Moisture Ash Fat
. Number Number
Number
i P above below
s Ofle Mofsture standard Ash Fat standard’
Sampies (5 p.c.) | (@6p.c.)
) p.c. ] No. p.c. ~ D No.
87 . |Skimumed Milk Powder— . . s
> ey 2-82 1 Average...... .
Maximum,....9.

. [Minimum.
37

Average. .
Moximum..

Minimum.....5

All samples of milk powders were free from borates and carbonates.

" Miscellaneous

Thirty-samples were examined under this heading, including dried butter-
milk, malted milks, condensed coffee, Allenbury’s Milk Food, Ice-cream mix,
casein, cream powders, modified milk powder; condensed whey, Lemon powder
and “8t. Ivel 7 cream. » . o

13

PRESERVATION OF EGGS WITH “ DRY ICE”

It has been shown that one factor in the deterioration of eggs on storage
‘is the loss of carbon dioxide. It therefore seemed probable that eggs would
keep better if this loss of carbon dioxide was. prevented by keeping the eggs
in an atmosphere containing a small percentage of carbon dioxide.

In co-operation with the Poultry Division of the Livestock Branch a pre-
liminary investigation was carried out in these laboratories to determine whether
or not the storage of eggs in an atmosphere of carbon dioxide by enclosing them in
sealed boxes containing ““dry ice” (solid carbon dioxide) would assist in their
preservation, and to ascertain how much “ dry ice ” would furnish the best results
for keeping eggs during the summer for from ten to fifteen days. The results
seemed to show that even quite small percentages of carbon dioxide influenced
the keeping qualities. It was found that 30 dozen eggs, which were kept in a
vaseline sealed metal container for twelve days showed very little visible deteri-
oration ab the end of this period. The percentages of carbon dioxide in the con-
tainer at the beginning and end of the period were determined and found to be
0-05 and 0-28 per cent by volume respectively. '

EXAMINATION OF IMPORTED EGGS FOR PRESERVATION BY THE OIL IMMERSION PROCESS

Samples from four shipments of imported eggs were examined at the instance
of the Poultry Division of the Live Stock Branch.

Two of these samples gave positive tests for oil indicating that the eggs
had been preserved by the oil immersion process.
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