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DOMINION EXPERIMENTAL STATION,
SUMMERLAND, B.C. ‘

REPORT OF THE SUPERINTENDENT, W. T. HUNTER, B.S.A.

THE SEASON ' )

The early part of the winter of 1928-29 was moderate, but early in the new
year weather of unusual severity set in. For 27 days, January 19 to February
14 inclusive, the minimum temperature recorded at this K Station did not rise
higher than 11 degrees above zero. As a result of this prolonged cold spell, the
southern end of Okanagan lake was frozen over and ice remained in the lake
until late in March. . The influence of the lake was distinctly noticeable in early
spring temperatures. April opened with moderately warm days and cold nights.
The temperature on the morning of April 6 dropped to 22 degrees F. The last
spring frost recorded was on the morning of April 18 when the temperature
reached 30 degrees F. The average temperature for April was about one and a
half degrees lower than the average for this month over a fourteen-year period.
Temperatures recorded in May and June were not in any way exceptional. The
precipitation during these spring months was a little lower than usual and after
June the rainfall was exceedingly light resulting in the lowest yearly precipita-
tion on record, viz., 6-76 inches. July, August and September were very hot
and dry and for days at a time a heavy pall of smoke from forest fires, hung
over the valley. There was a great scarcity of irrigation water; flood water in
the spring had been negligible and creeks dried up long before their normal
period. Crops, more especially late harvested ecrops, suffered considerably, and
in many apple orchards the fruit withered on the trees. The fall continued dry.
In December there was a good snowfall but during-the remainder of the winter
the precipitation was light and it is fearved that there will again be water short-
age during the season of 1930. '

The following table gives a summary of the meteorological data for the
year 1929, also the average mean temperatures and precipitation over a period
of fourteen years, and average sunshine for thirteen years.

Tapie I,—METEOROLOGICAL RECORDS, 1929

Temperature (°F,) Preocipitation
. . . Total | Sunshine (hours)
1020 Mean Maximum - Minimum . preoipitation
: - Rain | 8now
Mean Mean
1929 | Average |Highest| Maxi- | Lowest| Mini~ | . 1929 | Average | 1929 | Average
14 years mum. mum . 14 years 13 years
in in, in in

January....... 16-69 24.98 36 21.84 . —9 11-56 | 0-00 } 6-0 0-60 0-89 53+6 50-6
February.,...] 20-44 28:59 |- 46 2957 —2 1132} 0-00 ! &5-5| 0-55 0-54 | 131.8 96-7
. 0.0 0:55 053 139-8 138-6

0+b 0+26 0-74 | 215-1 192.1

0-0 0-16 0-60 | 259.7 233-0

0+0 1.02 1.09 | 205-7 2486

0.0 0:02 0-63 | 361-1 324.0

0-0 0-64 0-80 | 2078 2717

0-0 0-23 0:75- 2071 204-0

0:01  0.81 079 179-2 145-6

0.0 036 0:94 98-5 62:9

15-5 1-56 1.38 24-8 . 40:5

275 676 | . 9-77-[2,172.2% -:2,008-3

1460913 ) : : C 3
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HORTICULTURE
APPLES*

Over thirty projects in the culture, harvesting, and storage of apples and °
pears are now being carried on at this Station. - A complete account of the -
purpose, methods of procedure, and results secured from these projects would -
occupy far more space than has been allotted to pomology in this publication. |
The character and scope of the major:lines of pomological investigation have |
been outlined in previous reports. Growers in the territory served by this
Station are, therefore, well acquainted with the general nature of the work .
which is being carried on. Accordingly it seems desirable at this time to state |
in greater detail the progress made with a few individual projects. For this |
reason the following pages have been devoted to a discussion of improvement
work with apples and harvesting investigations with pears.

APPLE IMPROVEMENT

Project H. 22

Climatic conditions prevailing in the interior valleys of British Columbia -
are exceptionally favourable for the production of high quality fruit. The com-~
parative excellence of apples grown in this territory is manifested by the many |
awards received for British Columbla fruit at Imperial and International Fruit -
Shows. This superiority in quality is the primary factor which has made pos-
sible the extremely rapid growth of an industry which now involves an annual
turnover of several million dollars.

Nevertheless, there is still plenty of room for improvement in the quality
of a large proportion of the crop shipped from this province. TFurthermore,
increasingly keen competition from oranges and other fruits of southern origin
makes it imperative that British Columbia orchardists redouble their efforts to
supply a superior product to the consumer. With this in mind a special study
has been made of the various factors which influence fruit quality. Broadly
speaking, improvement in the quality of apples may be expected from two main
sources; ﬁrst from the modification of environmental factors such as cultural
methodb, halveqtmg procedure and storage conditions; second, from the develop-
ment of new varieties and strains,

The comprehensive investigations which are being carried on with a view
to enhancing the quality of apples through modification of environmental con-
ditions have received a good deal of attention in the annual reports of this
Station for 1925, -26, -27, and -28. Very little mention has previously been
made, however, of the efforts which are being put forth to secure improvement
through bleedmg and the use of bud mutations.

APPLE BREEDING

If the apple is to continue to hold its position as the king of all fruits,
varieties must be developed which combine productivity with attractive appear-
ance, high quality and adaptation to commercial handling, MeIntosh, Delicious
and Wlnesap owe their present popularity to the faet that they approach
‘nearer to this ideal than do the hundreds of varieties which they have super-
seded. Nevertheless, each of our present day commercial varieties possesses
serious weaknesses. MecIntosh drops freely from the tree even before it has
reached optimum picking maturity. Furthermore, the thin skin and soft tex-
ture of this variety render it particularly suscepbible to skin punctures and
bruises during picking, grading and transportation processes, Worst of all,

* Thig seetion of thée veport has been prepared by R. C. Palmer, Chief Assiztant to the
Superintendent.
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it remains in prime eating condition for a comparatively short time. Delicious
also has a limited storage life, for it soon goes mealy unless kept at low tem-
peratures. Winesap keeps for a long time but is not particularly high in quality
and can only be grown to advantage in very limited areas. “ :
On the other hand, these three varieties possess between them many desir-
able characteristics ‘which, if they can be combined in one variety will result
in a super-apple more attractive to the consumer and more profitable to the
producer than any of the parents. From the Melntosh might come hardiness,
vigour and structural strength of tree together with that appetizing aroma. and
delicate flavour so popular with the comsuming public. The Delicious might
contribute regularity of bearing, a skin highly resistant to bruises, punctures
-and disease, and that crisp juicy flesh which is characteristic of this variety
at its best. Add to these the attractive appearance and prolonged storage life
of a well-grown Winesap and you would have a fit candidate for supremacy
in the realm of fruit. . : . : o
© It was with the hope of producing varieties of this calibre specially adapted
to the climatic conditions of British Columbia that an apple breeding project
was begun at this Station in 1924. Each year since that time the work has
been continued and extended till now over 1,600 seedlings have been set out
in their fruiting positions and many more are still in nursery rows. In all but
a few cases these seedlings are the result of controlled crosses, both parents -
“being known. In addition to Melntosh, Delicious and Winesap, the following -
varieties have been used as parents: Newtown, Golden Delicious, Jonathan,
Vanderpool Red, Spitzenburg, Melba, Grimes Golden, and Rome -Beauty.
MeIntosh has been used either as the male or female parent in many of the
crosses as the results secured from breeding work at the Central Experimental
Farm and at the New York Experiment Station have shown that this variety
passes on its good qualities to a high proportion of its seedlings. In spite of
this eareful selection of parentage it is confidently expected that most. of the
resulting seedlings will prove inferior to their ancestors. However, if only
one out of a thousand seedlings inherits a majority of the good qualities with-
out the weaknesses of the parents the benefit to apple growers in this provinee
will undoubtedly be sufficient to pay the cost of this project many times over.
* The introduction of superior varieties produced by the breeding methods
outlined above, is necessarily a very slow process. From five to fifteen years
are required to bring the seedlings into bearing. The characteristics of the
fruits must be observed over a further period of several years before an intel-
ligent selection of the most promising seedlings can be made. These selections
must then be propagated by budding or grafting and the resulting trees raised
to full bearing age to determine their vigour, hardiness and produetivity. The
fruits must be submitted to shipping and storage tests to find out how they are
likely to withstand commercial handling. Every possible care must be taken
to eliminate all selections which have inherited serious weaknesses no matter
how many good qualities they may possess. Even after a selection has been
obtained which  shows such outstanding promise as to justify giving it a name,
and introducing it to commerce, many years must elapse before producers and
consumers become fully acquainted with its merits.

BUD MUTATIONS IN THE APPLE.

With the above facts in mind, a good deal of attention has been given to
the possibility of effecting -more rapid improvement of our present commercial
varieties by taking advantage of bud mutations or sports. Ornamental horti-
culture has been greatly enriched by bud mutations, a great deal of valuable
landscape material having originated in this way. - The bud selection investi-
gations earried out by A. D. Shamel and his associates with citrus fruits in
.California are undoubtedly worth millions of dollars to commercial growers.
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The value of the work with citrus fruits lies largely in the elimination of unpro-
ductive and low-quality strains, but the results of extensive propagation tests
indicate that mutations which are superior to the original varieties both in yield-
ing ability and in fruit characters have also been isolated. It does not neces-
sarily follow that the same can be done with apples. In fact, attempts made
by several experimental stations to develop more productive strains of apples
by selecting buds from individual high-producing trees have given negative
results. The problem is greatly complicated by the fact that -the productivity
of apple trees is very materially influenced by rootstock, by soil conditions,
and by cultural treatment. These factors make it very difficult to detect muta-
tions affecting yield. Nevertheless, an experiment carried on at the Central
Experimental Farm, Ottawa, has demonstrated that there are strains of the
Wealthy variety which differ in productive capacity.

It is mutations affecting colour of fruit, however, which show most imme-
diate promise of proving valuable to the apple industry. In several striped
varieties branches have occurred on which the apples, while similar in other
respects to those on the rest of the tree, develop solid red colour over their
entire surface. These bud mutations have been propagated by nurserymen
with the result that it is now possible for growers to plant red strains of Deli-
cious, Rome Beauty, Northern Spy, Gravenstein, Winesap, Stayman, Duchess,

* Baldwin, Spitzenburg, and several other varieties.

It is claimed that these new red strains not only develop more colour but
also colour earlier in the season than do the varieties from which they sported.
Furthermore, the red colour is said to develop irrespective of exposure o sun-
light. To test the validity of these contentions scions of the new strains have
been secured and top-worked on bearing trees in comparison with the original
striped varieties. In the case of Delicious, the extensive advertising given to
two red strains, Starking and Richared, has stimulated close observation on thé
part of horticulturists, growers and nurserymen, with the result that several
more red sports of this variety have now been found. It is quite possible that
these strains may differ in colour development. Accordingly, they are being
compared both by top-working old trees and by growing young trees of each
strain in a test orchard. Four red strains of Delicious, in addition to Starking
and Richared, are now included in these trials. Propagating material of these
straing has been sccured through the courtesy of Mr. R. Turner of Salmon
Arm, Mr. H. Evans of Vernon, and Mr. A. 8. Towgood of Oyama.

The results secured.at this Station and elsewhere leave no doubt that these
new strains represent a decided advance from the standpoint of colour develop-
ment. Since commercial grades are based largely on percentage of red colour,
it is altogether probable that these new strains will ensure a greater proportion
of high-grade fruit. The earlier development of red colour will also be of
material advantage with such varieties as Jonathan and Stayman which become
susceptible to internal breakdown when left on the trees until they reach an
advanced stage of maturity. Turthermore, it is confidently expected that the
red strains will prove resistant to storage scald. On the other hand, there is
a possible disadvantage in early colouring. The popularity of red apples is
undoubtedly due in some measure to the fact that high quality is commonly
associated with red colour. Extensive harvesting experiments have shown that
the quality of many of our apples is poor when they are picked too early in
the season. Thus Delicious of the old striped type, picked before they have
developed good colour, are usually inferior in quality to specimens of the same
variety left on the tree till they have attained Extra Fancy colour. Similarly
“C” grade Delicious picked from the shaded parts of a tree are seldom as good
in quality as arve high colour specimens which have received their full quota
of sunshine. Will specimens of the new strains develop full red colour before
sugar-development and other chemical changes have progressed to the stage
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necessary to produce high quality? Will specimens in shaded portions of the
tree develop Extra Fancy colour but only “C” grade quality? If so, the
ultimate effect of these new strains on the popularity of red apples and on-
the apple industry as a whole may not be altogether favourable.

All things- considereded, however, it seems. probable that with proper atten-
‘tion to harvesting maturity, the red strains will make it possible to produce
apples which are more attractive in appearance and as good or better in quality
than the varieties from which they originated. ' I

BUD MUTATIONS IN THE MCINTOSI. APPLE

It has long been.a matter of contention among horticulturists and fruit
- growers as to whether there are distinet *stripe” and “blush” strains of
MelIntosh. Some have claimed that there are in reality at least two ¢ varieties ”
of Melntosh differing markedly in colour development. Others have -been
equally emphatic that both striped and blushed fruits can often be picked from
the same tree. Carveful observation of the fruit produced by thirty-five Mecln-
tosh trees in the orchard at this Station during the past five years indicates
that there are two distinet strains but that bud sporting from one to the other
takes place quite frequently, :

© Torty Melntosh trees were planted in 1916.  Fourteen of these were
secured from the Kaleden Nursery, fourteen from the Coldstream Nursery, and
twelve from the Riverside Nursery. These trees were planted in two rows,
seven trees from Kaleden, seven from Coldstream, and six from Riverside being
set in each row. -The trees were planted thirty feet apart in the row and the
two rows were separated by five rows of other varieties. Half of each row

has been cover cropped with alfalfa, the other half with hairy vetch. The modi- .

fied leader system of pruning has been practised on the 1st, 5th, 6th, 7th, 11th,
15th, 16th and 17th trees in each row. The 2nd, 3rd, 4th, 12th; 13th and 14th
trees have been trained to central leader type and the remainder have been-
pruned to open centres. Every year since the first fruits were borne thinning
has been practised according to the following plan. The first and 11th trees
in each row have been left unthinned. The 2und, 5th, 8th, 12th, 15th, 18th trees
have been thinned heavily. Moderate thinning has been practised on the 3rd,
6th, 9th, 18th, 16th, and 19th trees, while the remaining six trees have received
light thinning.” For convenience the trees in one row have been numbered from
1 to 20 and those in the other row from 21 to 40. By 1925, five of the original
trees had died. These were numbers 9, 25, 26, 28, and 81. In that year the
remaining 85 trees were carefully examined just before picking time to secure
information regatding the colour characteristics of the fruit. The observations
recorded are set forth in Table 2.
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TABLE 2—Corour Srramxs oF THE McInrose APrLE

Tree number

Colour of fruit

Number of
mutations

Colour of fruit on
mutant branches

Source of tree

Stripe:............

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

Stripe....... RPN
Stripe...ooieevonn.

Kaleden.
Kaleden,
Kaleden.
Kaleden.
Riverside,
Riverside.
Riverside.
Coldstream.
Coldstream.
Coldstream.
Coldstream.
Coldstream.
Coldstream.
Riverside.
Riverside.
Riverside,
Kaleden.
Kaleden.

. Kaleden,
Kaleden.
Kaleden,
Kaleden.
Kaleden.
Riverside.
Coldstream.
Coldstream.

Coldstream.
Coldstream.
Coldstream.
Riverside.
Riverside.
Riverside.
Kaleden.
Kaleden:
Kaleden.

Doubtful
Stripe..........

It was found possible to divide the trees into two main groups—one pro-
ducing apples distinctly striped with red colour and the other producing apples
on which the red colour was laid on in the form of a blush rather than in stripes.
There were 19 trees in the stripe group, fourteen in the blush group, and two
trees, Nos. 21 and 39, of doubtful classification.

Some growers have reported that their McIntosh bear blushed fruits
one year and striped the next. With the possible exception of tree No. 39, this
certainly has not been the case on the trees in the orchard under observation,
At the first inspection tree No. 39 was classified in the blush group, but each
year since that time this tree has produced striped fruits. It seems altogether
probable that an error was made in the original classification and that tree
No. 39 has in reality always produced striped apples. It is true, however, that
colour development is materially influenced by environmental as well as by
inherent factors. Thus in seasons when the sun is obscured by smoke, colour
development is often slow, even on trees of the blush type. Similarly, on trees
carrying a very light crop, the fruit often develops poor colour due to shading
and possibly also to the nutritional conditions existing within the tree. Like-
wise, under ideal conditions for colour development, trees of the stripe strain
sometimes produce fruit of quite high colour, the stripes tending to merge
together giving an effect not unlike that found on the fruit from blush trees.
Nevertheless, the two strains are sufficiently distinet to have been readily
identified by many horticulturists and growers who have visited this station
during the past five years,

Further evidence that there are two distinet strains which can be pro-
pagated has been secured from a top-grafting experiment. In the spring of 1926,
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thlee seions from a stripe and three from a blush tree were vop- glafted on six

main limbs of a MecIntosh tree which had previously produced striped apples.
In 1929 these grafts bore a crop and in each case the fruits had the same colour
characteristics as the apples on the trees from which the scions had been taken;

that is to say,. scions from the stripe tree produced striped apples and scions

from the blush tree produced blushed apples, even though they were all grafted
on the same stock.

From a study of the data presented in table 2 it is evident that the colour
strains are not localized in any one part of the o1cha1d nor are they peculiar
to the trees from any one nursery, though it should be hoted that of the 14 trees
secured from the Kaleden Nursery, 11 are of the stripe strain.

The two facts of gr eatest scientific interest and practical importance brought

out by the above 1nvest1gat10n are the remarkable frequency with which colour

mutations have occurred in this block of Meclntosh and the apparent tendency,
of the variety to sport from the blush to the stripe strain rather than in the

reverse direction. Thus, although only 35 trees have been under observation,

a total of 24 bud mutations were identified at the first examination and several
more have been observed since that time. Furthermore, these sports have, with.
the possible exception of those on tree No. 21, taken the form of stripe branches
on blush trees. Of the four main scaffold branches which constitute, the frame-
work of tree No. 21, two produce blushed and two .produce striped apples. It
is therefore 1mp0531b1e to determine with absolute certainty which two branches
constitute the original tree and .which two are bud mutations.” However, in
view of the fact that no other blush mutations have been observed it seems
highly probable that the original whip of tree No. 21 was of the blush strain-and
that two buds on this whip mutated to the stripe type.

Special attention is drawn to the fact that of the 14 trees of the blush
strains, 9 have produced one or more branches bearing striped apples, leaving the
comparatively small number of 5 trees which have borne only blushed rcmpples
On the other hand, not a smgle branch bearing blushed fruit has been observed
on any one of the 19 trées in the stripe group.

If this condition is general in commercial orchards, and there is good grounds
for believing that such is the case, it is evident that unless special precautions
are taken in-propagating nursery sbock, the percentage of trees producing only
blushed apples will rapidly diminish. Conversely, the percentage of striped -
apples will rapidly increase with a GOnsequent greater p10p01t10n of low-grade
fruit. Already there are Mclntosh orchards in which it is dlfﬁculft t0 ﬁnd & tLee
producing blush type apples.

The Dominion Governmment grading rules specify 65 per cent sohd 1ed
colour in Bxtra Fancy McIntosh. This means that practically no fruit-from’
stripe trees can be shipped in this grade. TUntil 1ecently the - Fancy grade called

for 25 per cent solid red ‘colour, but on account of the increasing pelcentage of -

striped fruit, of otherwise good qua.hty, which could not'meet this requirement,
this ruling was revised in 1929 to permit apples showing 35 per cent clear str 1ped
colour in the Fancy grade. Even under this new ruling, the proportion of “C”

grade fruit will undoubtedly be much greater from stripe than from blush .-

type trees. With these facts in mind, propagating material from trees which have
produced only blushed apples has been supplied to commercial nurserymen.

The frequency with which colour mutations have been observed to appear
in the Meclntosh suggests that mutations affecting other less notmea,ble characters
may also be occurring. In an attempt to detelmme whether there i§ any. corre-
lation between colour strains and yield or size of tree the production of.each
of the above 35 frees over the. past 10 .years has been totalled and the t1unk
diameter of each tree determined. These data.are presented in table 3, the trces
being arranged in groups accmdmg t0,their.colour characteristics. .

145092




10

TasLe 3.—McInTtosH CoLOUR STRAINS—YieLD AND SizE oF TREEs

Circum- . Circum-
Tree number Yield ference in Tree number Yield ference
. inches
Blush group . Stripe group
1b. 1b. in.
2,519 36 2,789 31
2,347 35 2,521 34
2,271 | 37 2,163 33
1,866 31 2,131 31
951 24 2,062 |- 33
1,914 35
1,991 32:6 1,875 33
1,845 37
1,836 30
Mutating group 1,768 30
1,698 31
1661 | 32
2,475 40 1,442 29
2,418 37 1,355 33
2,379 28 1,349 32
2,216 33 1,304 31
2,012 39 1,252 35
2,003 32 1,080 27
1,918 29 1,016 23
1,917 32 E
1,768 32 1,752-9 316
1,571 31
2,067-7 . 333
Doubtful group ) ,
1 e 883 26

As will be noted from the information set forth in table 3, the trees in the
stripe group average slightly smaller and have produced somewhat lower average
yields than the trees in the other two groups. The small number of trees and
the wide range of yields and sizes within each group, however, make it very
doubtful whether these averages have any real significance especially in view of
the fact that both yield and size of tree have undoubtedly been materially
influenced by the cultural pruning and thinning methods employed on the indi-
vidual trees, Variation in root stocks, in soil econditions, and in moisture supply
have no doubt also affected yield and size of trees, " Accordingly the only
inference which it seems safe to draw from the data presented in table 3, is that
no one group shows marked superiority over the others from the standpoint
of productivity or size of tree. ,

Repeated harvesting experiments have likewise shown greater differences
in maturity between individual trees within each group than between the groups
as a whole. The date when apples reach optimum picking maturity is influenced
very materially by the amount of crop carried by the trce. As a general rule,
trees carrying a light crop mature their fruit earlier than do those which are
heavily laden. This fact doubtless accounts for much of the difference in ripen-
ing date between individual trees in a given season. It is quite possible, how-
ever, that mutations involving time of maturity have occurred.. In fact, an
early maturing strain of McIntosh has been reported in Michigan,

"It has been observed that losses from dropping are often more serious with
some trees than others. This may be due entirely to local environmental
conditions, but it is also conceivable that mutations involving attachment of
the fruit to the spur may be at least partly responsible for the fact that apples
hang longer on some trees than on others, If such be the case, it should be
possible to selzet a strain of MecIntosh which hangs longer to the tree,
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Extensive storage tests have failed to reveal any consistent superiority of
either striped or blushed fruit from the standpoint of quality. Flavour and
storage behaviour are greatly modified by amount of crop and by stage of
maturity at which the fruit is picked. Blushed and striped fruits picked at
the same stage of maturity from individual trees carrying about the same
amount of crop and growing under the same conditions, have proved remarkably
similar in flavour, texture and storage life. Some growers are of the opinion
that the striped fruits are commonly softer in texture and shorter lived than
are fruits of the blush strain. Extensive pressure records made with an
accurate mechanical pressure tester do not support this contention. Neverthe-
less, it is quite in the realm of possibility that within the colour strains muta-
tions affecting quality of fruit as well as size and productivity of tree may be
occurring,

Two strains of the McIntosh apple. Note that on one specimen the red colour takes the
form of a “blush” while on the other specimen distinct “stripes” are evident.

The strongest argument which has been advanced against the possibility
of materially improving apples by bud selection is the extreme rarity with
which bud mutations have been considered to occur. The comparatively large
number of colour mutations which have been found during the past ten years
indicates that bud mutations may occur with far greater frequency in the apple
than has hitherto been considered to be the case. Very recently it has been
found that the rate at which mutations occur in barley, tobacco and several
other plants can be very materially accelerated by the use of X-rays. Experi-
ments are now under way to ascertain whether the same holds true of apples.

The use of bud mutations has certain advantages over breeding as a method
of improving apples. Breeding produces entirely new varieties with a whole
host of unknown characteristics. Each seedling must be tested over a long
period of years to ascertain its good and bad qualities. Mutations, on the other
hand, commonly affect only one characteristic at a time. Thus, a mutation
which caused McIntosh to hang longer to the tree would in all probability
affect the fruit and tree in no other respect. The resulting variety would still
retain all the well known tree and fruit characters of the McIntosh.

Bud mutations have already given highly coloured strains of several
important commercial apples, and the observations reported above indicate
that rigid bud selection is necessary to keep the MecIntosh from degenerating

14599—2%
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into a striped apple. It is impossible to prophesy what improvements in the
apple will be brought about by bud selection during the next century, but
sufficient progress has already been made to justify a thorough search for bud
mutations. It is also evident that any apparent mutations which are found
must be subjected to very. careful propagation trials in order to test their validity
and ascertain whether they have any commercial value,

PEARS
PEAR HARVESTING INVESTIGATION

(Project H. 414b)

Commercialization of the fruit industry has drawn attention to .the fact
that the stage of maturity at which the pear is harvested has a very great
influence on the size, appearance and quality of this fruit at the time it reaches
the consumer. Too early picking results in pears of small size, unattractive
appearance and poor quality. On the other hand, fruits which are left too long
on the tree fail to develop that melting texture and delicate flavour characteristic
of pears harvested at the proper stage of maturity. Furthermore, undue delay
in harvesting shortens the life of the fruit and sometimes results in reduced
vield. through loss of windfalls. Frequent complaints that British Columbia
pears have arrived on the market in an immature or overripe condition. are
sufficient evidence that there is a good deal of room for improvement in the
harvesting practices followed by British Columbia pear growers.

This project. was begun in 1926 with the object of securing accurate infor-
mation regarding the influence of harvesting practices on the yield, quality, and
storage life of the varieties of pears.grown commercially in the Dry Belt of
this province. A careful study has been made of the changes which take place
in pears as they approach maturity on the tree. Detailed records have been
secured concerning the progress.of-the ripening process after the pears have been
harvested. - A, special’ effort- has been made to ascertain. whether there are .
accurate yet simple maturity -tests which will enable the grower to harvest hig
pears at the proper stage of maturity.

Methods of Procedure—Pear Harvesting Experiments

As a first step in carrying oub this project a study was made of the
literature on the subject. A great deal of valuable information was gathered
from experimental work conducted in the States of Washington, Oregon and
California. Care has been taken to keep fully informed of the findings reported
by investigators working in these States during the past four years. In-fact,
the rapid progress made with this project is due in no small measure to the
ready co-operation and generous assisbance received from officials of the United
States Department of Agircutlure,

The general procedure followed in carrying out the actual experiments has
been to select several representative trees of each variety and to make pickings
from these trees each week for a period beginning a week or two before and
extending well beyond the customary harvesting season for each variety. Some
of these trees are located in the Experimental Station orchards, but a good
deal of the fruit used has been obtained from commercial growers. This has
made it possible to secure information concerning pears grown under quite a
wide range of -conditions.

At time of harvest careful notes have been made of the maturity of the
fruit as indicated by size, hardmess, seed colour, skin colour, and ease of
geparation from the spur. The pears have then been placed in a storage room
where a temperature of from 60 to 65 degrees F. and a relative humidity of
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about 80 per cent has been maintained. At frequent intervals during the storage,
period the specimens have been examined and a record kept of the dates when
they reached eating maturity and when they became overripe. Detailed notes
have also been made regarding flavour, texture, shrivelling and storage diseases.

E:z:peﬁbwntal Data—DPear Harvesting Eaperiments

The information collected during the past four years is too extensive to be
published in entirety in this brief 1'ep01’t However, an endeavour has been
made to include sufficient data to indicate the detalled nature of the records
which have been made. In this way it is hoped to give the grower an insight
into the care which is taken to insure accuracy in the results reported. Typical
‘examples of data concerning several important changes- which take place in .
pears as they approach picking conditions have been arranged in tabular form to
show the rate at which these changes oceur in ten important commercial varie-
ties. Additional tables are presented to indicate the influence of - maturity
at harvest time on-quality, length of ripening period and length of time the

© fruit remains in edible condition. In order to facilitate comparison of the
various sets of data, all information embodied in the tables has been taken from
records made in 1929. HEssentially sm:uleu dfmtfm were secured during the three
previous years.

DATES OF PICKING AND SIZE OF PEARS:

In order that pears may be harvested to best advantage due attention must
be paid to the influence of picking date on yield. An indication of the increase
in yield due to growth dubing the last few weeks that the fruit remains on the
tree has been secured by measuring ten marked pedrs on each tree each week.
The fruits have been calipered to the nearest 32nd of an inch through the widest
diameter at right angles to a line extending from stem to calyx. The figures
presented in Table 4 show the increase in diameter of ten important varieties
during the harvest season. Kach figure represents the average of measure-
ments made on at least thirty specimens. For the sake of snnphclty the averages
are shown to the nearest tenth of an inch.

; TABLE 4 ~-INCREASR IN SIZE OF Prars pURING HARVEST SeasoN

, A{rerage diameter at each picking date.

“Aug. 5 |Aug. 14)Aug. 20|Aug. 27) Sept. 3| Sept. 9 |Sept. 18|Sept. 25] Oct. 3

Variety

2-8

2-9

2-6 2-6 2.7 27 2-8

2-9 3.0 3-1 3.2 3.2

2-7. 2-8 2-9 3-0 .31

2-9 3-0 3-1 3-1 3-2

26 2-7 2-8 3.0 3-1

2-5 26 | 27 2-7 2-8
A I EX TR N NN 2:3 2-4

The data presented in table 4 show conclusively that the pears continued to
increase in size at a fairly uniform rate when left on the trees until quite late in
the season. Growth was most rapid in the early .varieties, Clapp Fa,voumte,
Bartlett, and T'lemish Beauty, but all varieties made quite substantial increases
in size during the latter part of the season. The extent to which these increases
in size influence yield becomes apparent when it is borne in mind that the volume
of a sphere 3 inches in diaméter is over 50 per cent greater than the volume of
a sphere 2-6 inches in diameter. While pears are not perfectly spherical in shape
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their volumes undoubtedly bear a very similar relation to their diameters, On
this basis most varieties' made sufficient growth during the last month that they
remained on the trees to give a 50 per cent increase in yield. Accordingly a few
boxes of windfalls under a tree does not necessavily indicate a net loss in yield,
as the growth made in a week or two by the fruits remaining on the tree may
casily result in greater tonnage than would have been secured had the whole crop
heen harvested early. Nevertheless, there eventually comes a time with each
variety when the loss from windfalls exceeds the gain from growth. Tt is
obviously advisahble to harvest the crop before this oceurs, :

DATES OF HARVESTING AND EASE OF PICKING PEARS

The loss from windfalls depends largely on the firmness with which the
- pears are attached to the spur. In an attempt to record changes in degree of
attachment as the season advanced, ease of picking at each harvest date was
noted as hard, moderate, easy, or very easy. “Hard” signified that the pear
could only be removed from the spur by the use of both hands. “Itasy” indi-
cated that the fruit could be easily removed by a slight upward twist. The term
“moderate” was used t0 express a degree of attachment intermediate between
hard and easy. When the fruit come off so easily that there was danger of
gerious loss from windfalls this fact was noted by use of the term “very easy.”
Data secured in this way have been incorporated in table 5.

TaBLE -5—CHANGES 1§ BasE oF Prcxing PEARS DURING JIARVEST SBASON

Ttase of removal at each picking date

Variety -

Aug. 5 |Aug. 14]Aug. 20jAug. 27| Sept. 3 | Sept. 9 |Sept. 18/Sept. 25 Oct. 3
Clapp. .ovv v ivieean I E v A/ PO PRI DU PN B
Bartlett. . / I B v A2 AR P P
Plemish. E v A/ PP DU DD P
Bose ... H M M. E E v
Howell.. H H M I v
Duchess. H H M M v
Clairgeau. . M M I v v
Anjou................... M E 1D} v v
Comice................... H H H M E
PuTc! TP R FEUS IR IR U FUUUTE S M k]

Nore.—""H" indicates hard, “M’’ indicates moderate, ‘““E" indicates easy, V" indicates very easy

It will he observed that with all varieties there was a progressive weakening
of the degree of attachment as the scason advanced. This indicates that ease of
picking has value as a maturity test. It should be noted, however, that Clapp
TFavourite, Flemish Beauty, and Anjou could be picked easily quite early in the
scason. The comparatively weak attachment of these varieties to the tree has
sometimes been reflected in heavy losses from windfalls.

DATES OF PICKING PRARS AND CHANGES IN SEED COLOUR

In order to ascertain at what stage of maturity pear seeds turn from white
to brown, cutbing tests have been made on sevemal specimens of each variety at
cach picking. The progress of the -colouring has been recorded by use of the

t]el'ms, ”chllite,” “part brown,” and “brown.”” Table 6 shows data gathered by
this procedure.

f
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Taprk 6.—CuHanges 1N CoLOUR OF PEAR SEEDS DURING HARVEST SEASON

: , - Colour of seeds at each picking date -
Variety —
Aug, 5 |Aug. 14]Aug. 20jAug. 27] Sept. 8 | Sept. 9 |Sept. 18]Sept. 25| Oct. 3
Clapp.. . ivveiiiiiininann, JPRUUN IS PP PN PR
Bartlett NN w |2 FANOI P I ceen
Flemish /A PP NN P e
Bose.......... e w W . P P B
Howell....,...... W w W P B
Duchess. v vvvvineneaines W w P P B
Clairgeau........ PRI w w P P B
Anjou.,......... N el W W P P B
Comice Ve w P P B B .
Nelis.veviereans U SO P B
Nore.—"“W indicates White, ‘P’ indicates part brown, ‘“B’! indicates all brown. ’ N

Tt will be noted that with the earky varieties no brown colouring was evident
.on the seeds before the frnit had fallen or been picked from the trees. Obviously
seed colour is of no value as a maturity test for these early varieties. In the
later sorts, however, brown colouring appeared while the fruit was still on the:
tree. It seems probable therefore, that changes in seed colour may be useful in
ascertaining when these late varieties have reached proper harvesting maturity.

DATES OF PICKING I’EA'RS AND CHANGES IN SKIN COLOUR

As pears approach maturity on the tree certain changes in appearance of
the fruit can be observed. The lenticles become corked over and appear as more.
or less conspieuous “‘dots.” Some varieties such as Bosc and Winter Nelis take
on a russet appearance, while others such as Bartlett and Anjou develop a
"characteristic waxy finish, These changes in the “dots,” russeting and wax
development are readily apparent to the trained observer, but their progress is
not easy to measure.. It is possible, however, to record with a fair degree of
accuracy, the changes in colour of the skin between the dots. In noting these
changes in skin colour use has been made of the colour chart mentioned in the
Apple Harvesting Investigations published by this Station in 1927." This chart
is made up of three colour plates showing varying tints of green and yellow,
and numbered 1, 2, and 3, in order of increasing intensity. of yellow colouring.
Copies of this chart can be secured free of charge by application o this Station.
The colour plates used are identical with plates 2, 3, and 4 on the colour chart
devised by the United States Bureau of Plant Industry. These charts make it
possible to record quite a wide range of colour. For instance, a colour between
stage 1 and stage 2 may be designated, 14, and a cipher may be used to indicate
that the skin colour has not yet progressed to stage 1. Data secured by use of
the colour chart are presented in table 7. All colour comparisons were made in
daylight in the shade. o

Tapis 7.—Cuanges 1N Conour orF Prars purinG Harvest SEAsoN

Colour of skin at each picking date

Variety — - _ -
Aug, 5 |Aug. 14|Aug. 20|Aug. 27| Sept. 3 | Sept. 9 Sept. 18|Sept. 25 Oct. 3
%% """" o
Vol ol TONIRE 5
13 2 2 2% 2%
0 0 1 1 13
0 1 1 2 2
0 1 13 2 2
1 1% 1% . 2 2
..... SO PR IR B 1

. Nore.—Figures indicate degree of yellowing as compared with colour plated on chart deseribed in
bext. '
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Tt is evident from the data set forth above, that there is a gradual develop-
ment of yellow colour in the skin of the pear. This suggests that changes in
skin eolour may prove helpful in determining when pears are ready to be picked.

DATES OTF PICKING PEARS AND CHANGES IN HARDNESS

The development of mechanical pressure testers has made it possible to
secure a fairly accurate record of changes in firmness during the last few weeks
that pears remain on the tree, The pressure tester used in these experiments
was designed by the United States Department of Agriculture and is deseribed in
United States Department of Agriculture Cireular No. 350. With this type of
tester a rounded metal point % of an inch in diameter is foreed to a depth of
& of an inch into the peeled flesh of the pear. The pressure required to perform
this operation is recorded in pounds on a seale. Three readings have been made
on each specimen and each figure in table 8 represents the average of tests made
on at least 10 pears. . For simplicity the pressures are shown to the nearest
half pound.

Tanik 8.~CuANGES IN HARDNESS OF PEARS DURING HARVEST SBARON

Average hardness in pounds at each picking dato
Aug. 5 [Aug. 14lAug. 20]Aug. 27| Sept. 3] Sept. 9 |Sept. 18|3ept. 25| Oct. 3

NorE—TFigures indicate pounds pressure required to force a 5/16 of an inch point 5/16 of
an inch into the peeled flesh of the pear.

It will be noted from the information incorporated in table 8§ that there was
an appreciable softening of the flesh in all varieties as the season advanced, but
changes in hardness werc much more pronounced in the early varieties than in
those maturing later. This indicates that the pressure tester ig likely to prove

~more useful as a maturity test with the early than with the late varieties.

It may be well to emphasize the fact that care must be taken in using the
pressure tester if satisfactory results are to be secured. There is sometimes a
difference of two pounds in the hardness of individual pears picked from the same
tree on the same day. Even the same specimen may be a pound or so harder on
one side than on the other. It is obviously necessary to make tests on several
specimens and to average the results in order to secure a fair indication of the
hardness of the crop as a whole. In making pressure tests it is also important to
avoid specimens affected with sun scald, black end, or other deformity. Such
injuries commonly render the pears much harder than normal.

DATES OF PICKING PEARS AND DEVELOPMENT OF QUALITY

“Quality” is a very comprehensive term which it is difficult to define.
Appearance, flavour, texture, sugar content, acidity, and aroma are all involved
in that combination of characteristics termed “quality.” Accordingly it is not
easy to devise a scale which will provide an accurate measure of quality, How-
ever, it is considered that at least a fair record of the Icomrpara)‘mve excellence of
‘oLe dlfferent samples has been secured by designating them “good,” “fair,” or

“poor” in qualiby. All specimens having satisfactory commercial quality for the
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variety have been recorded as “good.” Those in which the’ quahty was 50 mfenol .

as to materially reduce their sale value have been classed as “poor.”” The word
“fair” has been applied to fruit intermediate in quality between the above grades.
The followmg table is an example of data secured in this way.

" TapLs 9.—DaArns oF PioxiNg PEARS AND DEBVELOPMENT OF QUALITY

Quality of fruit from each picking
Aug. b jAug. 14]Aug. 20jAug. 27| Sept. 3 | Sept. 9 |Sept. 18]Sept. 25; Oot. 3

Variety

jlolnlnlnlnln}
inlnlolo[all]

Nore—*“G" indieates good, “T*" indicates fair, “P" indicates poor.

From -a glance at table 9, it is at once apparent that. time of picking has
exerted a profound influence on the development of quality in all the vareties
studied. Very early picking has invariably resulted in poor quality. With
varieties such as Bartlett and Bosc which hang well to the tree it is also possible
to delay picking so late that fruit of inferior quality results. Since other con-
siderations often malke it desirable to pick pears as soon as they are ripe enough
to_ensure good quality it is important that some means be devised for determ-
ining when harvesting of each variety may safely be begun.

"The calendar date when any variety reaches satisfactory picking maturity
is influenced by climatic and seasonal weather conditions, by cultural treatment,
and by local peculiarities of each orchard, In the course of this investigation it
has ‘been found, however, that the relative dates of maturity of the different

" variebies in a glven orchald are remarkably constant year after year. Thus in
each of the four years for which harvesting records are available Tlemish Beauty
have been ready to pick about a week later than Bartlett. Similarly, good
quality has developed each year in Bose picked 3 weeks, Clairgeau 4 weeks, -
Anjou 5 weeks, and Winter Nelis 7 weeks after Bartlett, This suggests that if .
simple and reliable maturity tests can be devised for the. Bartlett satisfactory
picking dates for other varieties in the same orchards may be arrived at by

picking them so many weeks or days later than Bartlett.

DATES OF PICKING PEARS AND LENGTH OF RIPENING PERIOCD

The number of days which a pear requires to reach eating condition after
being picked has a very important bearing on the distance to which it can be
shipped.” It is now well known that rate of ripening is influenced very materially
by temperature conditions. The nearer. to the freezing pomt the pears can be
kept the slower will they ripen. Given uniform storage conditions however, the
length of the ripening period differs with the variety and also the s’oage of
maburity at which the fruit is picked. Evidence supporting this statement is to
be found in table 10, the daba presented having been secured by storing pears of
each variety from each picking at 60 to 65 degrees F., and recording the number

- of days required to bring these pears to the eatlng ripe stage. It may be well
to mention that there is often a difference of a day or two in the ripening date
of individual specimens pmked from the same tree on the same day. Neverthe-
less, the figures presented in table 10 give a very fair indication of the com-
parative number of days required to ripen pears of each variety and each plckmg

145092
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TaBLE 10.—Dares or Poxing PeEsRs anp Lengra oF RirEning PERIOD

Number of days from date picked till date eating ripe

Aug. 5 (Aug. 14]Aug. 20jAug. 27| Sept. 3 | Sept. 9 |Sept. 18[Sept. 25 Oct. 3

Variety

16 14° 11 7ol

....... 19 16 12 10 [+ U IR P

Tlemish . b 3 N Dl IS P IS R
Bose. . .. 22 19 15
Howell.. 23 19 12
Duchess. 26 22 14
Clairgeau 24 19 16
131N [ APt PR PPN PRI S 48 45 44
Comice 45 43 40
EAZCY ST PN PR PO P PRI DI PRI SIS PR 52

The most important findings exemplified in table 10 are the comparatively
short ‘time which elapsed. between picking date and eating ripe date with the
Clapp Favourite and Bartlett varieties, and the fact that the ripening period was
rendered even shorter by late picking. Thus, Bartletts picked on October 20
reached the eating ripe stage in 14 days while those picked on September 9
required only 9 days to become ripe enough to eat. It is obvious that unless
refrigerating facilities are available these early varieties must be rushed very
rapidly into consumption if they are to reach distant consumers in prime eating
condition. It i also apparent that the later the pears are picked the faster
they must be moved to market., It should be borne in mind however, that while
early picking lengthens the time between picking date and the day when the
fruit must be delivered to the consumer, too early picking is undesirable because
of the adverse effect that it has on yield and quality.

. DATES OF PICKING PEARS AND LENGTH OF LIFE

The number of days that pears remain in prime eating condition is also an
important factor in ensuring a satisfied customer. Data bearing on this point
are.shown in table 11. This information has been secured by recording the
number of days which elapsed between the eating ripe and overripe condition.
The terms “eating ripe” and “overripe” are admittedly of an arbitrary nature,
but as all records were made by the same observer the figures are at least
comparatively accurate,

TARLE 11.—DaTEs oF Prckine PEARs AND LrnNeTu or Lirg

Number of days pears remained in prime eating condition

Variety
Aug. 5 [Aug. 14]Aug. - 20]Aug. 27| Sept. 3 | Sept. 9 [Sept. 18[Sept. 25] Oect. 3

—

—_

oo T

—

It will be observed that Clapp Pavourite, Bartlett and Flemish Beauty
remained in good eating condition for a very short time. This fact, together
with the short ripening period is undoubtedly chiefly responsible for the heavy
losses often sustained in marketing these early varieties. Similarly, the com-
paratively long period which Bose and Anjou remain in satisfactory dessert
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condition is no doubt largely responstble.for the popularity of these varieties
with fruit distributors and consumers. It is noteworthy that date -of picking
exerted compar atively little influence on the length of peuod that the fuut
1ema1ned in an edlble condlrblon (

RECOI\I\/IENDATIONS FOR HARVESTING PEARS

Wlule it would be advisable to continue investigations ,of the type out-
lined in the preceding pages for several more years before attempting to make
definite recommendations, it is felt that the urgent need for information on this
* siibject justifies the following brief suggestions at this time. No claim is made
that these recommendations will prove infallible but they .are based on extensive
investigations carried on at this Station and a careful study of similar experi-.
ments conducted elsewhere. Accordingly it is comﬁdently expected that they
will prove a_useful harvesting gulde to pear growers in the territory qe1vcd
-~ by this Station,

HARVESTING THE CLAPP FAVOURITE

The rapidity with which ripening progresses in the Clapp Favourite makes
it especially important that this variety be harvested at the proper stage of
maturity. Picking a week too early resulis in a product’ of very poor quality
and often means a loss of 20 per cent in tonnage, while picking a week too
late shortens the ripening period to such an extent that the fruit is overripe
by the time it reaches the consumer. When Clapp Favourite is ready to pick
it has a glossy appearance easily recognized by those familiar with the variety.
1t is réadily removed from the spur by an upward twist and has a skin colour
similar to plate 1 on the maturity colour chart which can be secured by applica-
tion to the Summerland Experimental St'lthll The most reliable maturity
index for the Clapp Favourite, however, is the pressure test. Excellent results -
have been sécured by picking this vauety when it registered a hardness of from
16 to 14, these figures 1ep1esent1no the number of pounds pressure required
to foree a rounded metal point, % of an inch-in diameter, to a depth of ..
75 of an inch into the peeled flesh of the fruit. - When ha.rvested at the proper
stage of maturity the Clapp Favowrite is superior in flavour and texture to
~several more popular varieties. It should be borne in mind, however, that even
with- the best of treatment this variety ripens very rapidly and remains in
prime eating condition for only a very few days.

HARVESTING THE BARTLETT

It is not without reason that the Bartlett is grown more extenswely than
-all other varieties combined in many commercial pear sections. The trees
thrive under a wide range of soil and climatic conditions, They come into
bearing early and produce heavy crops year after year. The f{ruit, when
properly ripened, is attractive in appearance and good in quality. Modem
. pre-cooling and cold storage facilities make it possible to deliver fresh Bart-
letts to the consumer over qmte a long period. Furthermore, the Bartlett is
well adapted to canning. It is obviously important, therefore, to harvest this
popular variety at a stage of maturity which will ensure satlsfactlon to the
- consumer, and profit to the producer.

As the Bartlett apploaches maturity on the tree, several changes take
place which may be used in determining the most satisfactory time to pick the
crop. The dull green colour of the skin is replaced by a yellow tinge, similiar
to plate 1 on the colour chart. The dots become quite prominent and the whole
pear takes on a Waxy ﬁmsh There is no appreciable change in seed colour but.

1459033 : oo : :
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there is a distinct loosening of the pears from the spur with the result that
they can be easily removed with a slight lifting motion. Perhaps the most
significant change, however, from the standpoint of maturity tests is the
softening of the flesh. As measured by the -inch pressure tester, the fruit
softens at the rate of about 1% pounds a week. Bartletts picked when they
register over 20 pounds on the tester seldom ripen satisfactorily, their appear-
ance being marred by shrivelling and their flavour by astringency. Harvest-
ing the fruit when it has a hardness of about 18 pounds commonly results
in excellent quality without materially shortening the ripening period. Tt is
inadvisable to delay picking till the pears are softer than 16 pounds as this
procedure is likely to result in fruit of impaired quality and short storage
life. :

It is often worth while to make two pickings of the Bartlett. Pressure
tests indicate that there is seldom much difference in hardness between large
and small pears on the same tree. Nevertheless, there is often sufficient spread
in the picking season to permit leaving small pears on the tree for a week or
ten days after the large sizes have been picked, thus securing additional ton-
nage and greater uniformity in size.

HARVESTING THEI FLEMISH BEAUTY

The Flemish Beauty is grown on account of admirable tree characters =

rather than for excellence of fruit, for at its best this variety cannot be con-
sidered a high quality pear. While the Flemish Beauty takes longer to ripen
than the Bartlett it remains in good eating condition for an even shorter time.
Furthermore, the tendency of growers to harvest the Flemish Beauty early for
fear of loss from wind has resulted in the shipment of large quantities of
prematurely harvested fruit which never ripens properly.” Add to this the fact
that cold storage facilities now make it possible to supply prime Bartletts all
through what used to be the Flemish Beauty season, and the waning popularity
of this variety with fruit distributors and consumers needs no further explana-
tion.

These facts will doubtless bring about a great reduction in the acreage
planted to Flemish Beauty in the future. It may even pay to top-graft or
pull out trees of this variety. In the meantime, however, growers who have a
large tonnage of Flemish Beauty pears to market will doubtless be well advised
to plan their harvesting procedure so as to permit this variety to develop all
the quality of which it is capable even at the expense of some slight loss in
windfalls,

Flemish Beauty are seldom ready to pick until at least a week after
Bartlett. At this time the fruit leaves the spur quite easily, has a skin colour
close to plate 1 on the colour chart and a hardness of from 13 to 11 pounds.
Two pickings of Flemish Beauty are usually justified.

HARVESTING THE BEURRE BOSC

The high quality of the Bosc is well known to connoisseurs. This variety
has a fairly long harvest season. That is to say, pickings can be made over a
period of several weeks without seriously injuring the quality of the fruit.
Nevertheless, premature picking gives a shrivelled product of poor flavour,
and unduly late harvesting renders the pears suseeptible to early decay.

Bosc hang well to the trees so that there is seldom much loss from windfalls
even though picking be delayed till quite late in the season. Seed colour is not a
satisfactory maturity test as Bosc are aften ready to pickk when the seeds are
still white in colour. WNeither is skin colour of much value in determining the
proper time to pick Bosc for the russeting characteristic of this variety com-
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monly obscures the yellow colouring of the fruit. The pressure tester'has -
proven very useful in harvesting Bosc, the fruit having a hardness of 14 to
12 pounds when ready to pick. It is also worthy of note that Bosc reaoh-
picking maturity about thlee weeks after Bartlett. ‘

HARVESTING THE HOWELL

1

While the Howell is not a paltwulally high quality pea1 it can be picked
over a fairly long season with satisfactory results. Yellowing of the skin .is
usually well advanced—about stage 2 on the colour chart—with this- variety
before it is ready to pick. Ease of picking is a fairly reliable maturity index,
the pears remaining firmly attached to the spur until ready to harvest. Howell
usually reaches desirable maturity about a month after Bartlett. The pressure
tester is of less value with this variety than with those which mature earlier
" as the changes in hardness are less pronounced. Howell picked with a hardness
of about 15 pounds have develqped good quality.

HARVL‘STING THE DUCHRESS D'ANGOULRMB

‘When well grown and properly ripened Duchess have a richness of flavour
and a tenderness of flesh which would hardly be expected from the somewhat
rcoarse outward appearance of this variety. Too often, however, these good
- qualities are lost by improper harvesting practice. For best 1esults Duchess
should be picked about a month after Bartlett. At this time the fruit can be
harvested with moderate ease, the seeds usually show some browning and the
skin colour is close to plate 1 on the colour chart. Hardness is not a very
reliable maturity index for the Duchess as this variety softens slowly during
the last month on the tree. However, the fruit usually 1eg1stels a pressure of
9 or 10 pounds at plokmg time.

P

_ HARVESTING THE BDURRE CLATRGEAT

Clairgeau, like I‘Iemlsh Beauty, is grown more on account of v1gou1 hardi-
ness and.productivity of tree than because of high quality in the fruit.
Nevertheless when harvested at tlie proper stage of maturlty, the pears are so .
handsome in appearance that they command a good price in spite of a dis-
appointing flavour and texture. The friiit hangs well to the tree during the
early part of the season but drops freely after a certain stage of maturity is
reached. This fact must be taken into consideration when harvesting the
Olairgeau. Good results have been secured by picking the fruit a month later
than Bartlett. As a general rule satisfactory quality results from harvesting
Clairgeau when some browning of the seeds is evident, the skin colour is between
stages 1 and 2 on the colour chart and tlie fruit has a har dness of from 14 to 12
pounds. : .

HARVESTING THE BEURRE’ D’ANJOU

Anjou is deservedly popular with fruit distributors and consumers. The
bright clear skin and smooth contours of the fruit make this pear most attractive
to the eye. The interior characters of properly ripened Anjou are equally
pleasing, for the flavour is superb and the flesh firm but tender and very juicy.
Furthermore, Anjou keeps well and remains in perfect eating condifion for
many days even at fairly high temperatures.

It is'a greab pity therefore that the quality of this excellent variety is so
flequently injured by premature harvesting. The explanation lies, of -course,
in the fact that the fruits are easily blown from the tree even before they have
reached proper harvesting maturity. In.this connection attention is drawn
to the fact that, unde1 favourable growing conditions, Anjou increase in diameter:
at the rate of about, - 75 of an inch a week. ThlS is eqtuvalent 10 an 1nclease in
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tonnage of more than 10 per cent esch week that the fruit is permitted to
remain on the tree. It is obvious, therefore, that delayed picking does not
necessarily result in reduced yield even though an appreciable proportion of
the crop is blown off. Loss from wind is greatly influenced by local conditions
of aspect and exposurc. Accordingly cvery grower must weigh the various fac-
tors involved and decide what harvesting procedure is best suited to his own loca-
tion. It should be borne in mind, however, that Anjou picked less than five weeks
after Bartlett seldom develop. full quality. As a rule when this variety is ready
to pick the seeds show some browning, skin colour is between stages 1 and 2,
and the fruit has a hardness of 12 or 13 pounds.

HARVESTING THE DOYENNE DU COMICE

There is a good deal of confusion regarding the identity of Comice. During
the course of this investigation no less than five distinet varieties have been
encountered under this one name. The true Comice is a high quality winter
pear ripening about the season of Anjou. Distinctive characteristics are the
peculiar shape of the fruit suggestive of a pyramid with the stem at the apex,
a very small stem cavity, and a reddish blush which commonly appears on one
cheek as the pears approach maturity. . .

Comice adheres firmly to the tree until ready to pick. Fruits gathered before
the seeds are fully brown seldom develop the exquisite flavour and fine-grained
juicy flesh for which this variety is famous. Skin colour is also well advanced
by picking time, best results being secured when the pears are left on the tree
till they have reached stage 2 on the colour, chart. Comice is a comparatively
soft pear having a hardness of from 11 to 9 pounds when in satisfactory picking
condition. -

HARVESTING THE WINTER NELIS

Winter Nelis is another variety which suffers greatly from being harvested
too early. When properly matured it has a rich aromatic flavour and a tender
luscious flesh which do much to counterbalance the small size and unattractive
appearance of the fruit. When picked too soon, however, this pear is poor in
quality and often very astringent. '

. The seeds are commonly quite brown in Winter Nelis before the fruit is
ripe enough to harvest. The skin colour is usually masked by russeting. Fruits
picked when they register a hardness of more than 15 pounds seldom ripen
properly. When in proper harvesting condition this variety is easy to pick.
Good results have been secured by delaying the harvest of Winter Nelis till
seven weeks after Bartletts have been gathered.

STONE FRUITS*
CHERRY VARIETY EXPERIMENT
(Project H. 35)

In the fruit growing areas of the “Dry Belt” of British Columbia there are
three varieties of sweet cherries of recognized commercial importance, viz., Royal
Ann, Bing and Lambert. These three varieties have become so well established
that no consideration is given any others for planting except it be for pollenizing
purposes. There are a few other varieties grown which have proved a detriment
1o the trade and should therefore soon disappear from the orchards.

The Bing, Lambert, and Royal Ann, are intersterile and each requirey pollen
from other varieties that they may set fruit. It has been customary to plant one

#* The work in this division is under the charge of Mr. J. I, Britton, B.8.A., assistant to
the Superintendent, who has been entirely responsible, under the Superintendent, for this work .
and has prepared tbis section of the report.
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tree of Black Tartarian or Black Republican in every nine, or plant a pollenizer
as the third tree in every third row. This has proved satisfactory in securing a
good. set, of fruit on all standard varieties but the fruit of the pollenizer has not
been of equal commercial value. However, there appears to be a place for one or
two varieties of earlier season than Bing it of high' commercial value. . A dark-
coloured cherry is preferred, and if in addltlon to its market and ploductive
qualities, it proves to be an efficient pollenizer for the plGS’ellt standard sorts, it
will be to that extent, more desirable.

In this project the object has been to ascertain V'Llleibles of sweeb cherries
-best suited to the climatic conditions and of high commercial value. ‘The addi-
tional advantage of a variety that will fill an important place on the market and
“at the same time act as a pollenizer for Bing, Lambert and Royal Ann, is also

being tested. As the newer varieties come into bearing they will be tested as.

pollenizers. All sweets overlap in bloom sufficiently to male this possible.

~ Twenty-five varieties of sweet cherries are being grown including the better
known ‘commereial sorts and two trees each of sixteen promising new varieties,
not yet.tested at this Station. I‘ollowmg are brief descriptions of those WhI'Ch
have fruited:— -~

GianT.—This variety fruited this year and showed many desimble\ qualities.
The tree is vigorous and well formed. The quality resembles Lambert but is -
larger. Itis ﬁrm, of excellent quality and appearance and ripens about the same
time as Lambert. Its pollenizing ability and whether the fruit cracks easily or
not is yet to be tested. ’]]he fruit is larger and qurte dls'tlnlctlve flom othel
varieties. :

Bie K. —-—~T111S is a large dark red. cheny of the Liambert type and season, of
. good quality, requiring further testing.

: SenEca—Seneca is the earliest sweet cherry of all, ripening about the middle
of June. The fruit resembles Black Tartarian but is plobably of better quality.
Tt appears well worth further consideration because of 1ts earlinéss and should
have further testing to prove 1ts adaptability to the, ¢ Dly Belt " of British
Columbia. :

Vicror—Victor, ripe fruit 1eLemblmg Royal Ann, was picked the Iz\.st week-
of June. The fruit was firm nanld of good quality, and the tree qppea,ls V1g01 ous:
and thrifty. .

PEACH VARIETY EXPERIMENT
(Project H. 322)

" To ascertain varieties of peadhes best suited to the climatic conditions of'
British Columbia this experiment is in progress. Some of the old well known
varieties of peaches such as Crawford and Yellow St. John have not proved
profitable enough. to the grower. Under conditions of the “Dry Belt” of British
Columbia some of the newer varieties including J. H. Hale and Elberta have
been more extensively planted. As every varieby of fruit seems to have some
quality yet to be desired so Elberta might be a little earlier and J. H. Hale be
a more robust tree. Among investigators and plant breeders the search goes on,
for new and improved varieties. As new varieties are introduced they are
immediately secured by this Station and given trial under the chmatm and
cultural conditions of the Okanagan Valley..

From the standpoint of the market requirements new varieties of peaches
are. carefully tested, bearing in mind the hardiness of the plant and commercial
value

* Several newer varieties have been under test during recent years and some
of popular f'wour in other countries have been tlled out here. '
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Veprrrn—Originated at the Experimental Station, Vineland, Ontario, as a
seedling of Elberta. It has done remarkdbly well at the Summerland Station
producing very, attractive fruits, splashed with red and maturing about three
weeks ahead of Elberta. Trees planted in 1924 produced an average of 143
pounds in 1928 and 175 pounds in 1929. The fruit is more globular than
Elberta and with more colour. It is of high quality and in canning experiments
hag retained its shape well and has been pronounced of excellent flavour.

VarLiAnT.—Also originated at the Vineland Station as seedling of Elberta.
The trees averaged 120 pounds of peaches in 1928 and 135 pounds in 1929, and
matured the fruit one week later than Vedette. The peaches are large, well

coloured, more globular than Elberta and shipping tests show this variety to carry .

. well and declare it to be of excellent quality both for canning and dessert. The
tree is a vigorous grower of rounded shape, but has shown some weakness of
wood by badly splitting.

Vaveman.—This is another introduction from Vineland. It ripens with
Valiant about August 28 and is a firm, yellow-fleshed free-stone of large size and
good quality. The tree is a strong grower and appears to be quite hardy. It
averaged 175 pounds in 1929, five years after planting. The frult is somewhat
variable in size, rather dull coloured and more pubescent than either of the other
two.

9 Mirapo.—This is a yellow-flesh free-stone peach of excellent quality and
early ripening. It is a vigorous well shaped tree apparently hardy. It appears
to be one of the best early yellow peaches, ripening fruit about August 1. '

PLUM VARIETY EXPERIMENT
(Project H. 48)

The status of plums upon the market is rather uncertain. All obher fruits
seem 0 hold a definite and well recognized place, but with plums it is difficult
to anticipate the consumers’ wants. There seems to be no particular season to
place plums prominently before the buying public and more often than not this
fruit must compete with sorts firmly established on the markets and in the minds
of the buyers. A4 times the markets have been harely supplied and again glutted
with mumerous varieties. Poor returns to the grower have often resulted in trees
being neglected and low-grade fruit produced. One obvious reason for this lack
of popularity in a fruit which could be made very attractive is, too many
varieties, .

Varieties in plums are more evident as such than in most fruits and yet not
as well known. A few varieties selected for productiveness, quality, attractive
apearance, hardiness of tree, shipping qualities and possibly with consideration
for the season of ripening may encourage greater production of plums with better
standards in packing and marketing. D e

This experiment;, in progress at the Summerland Station has ineluded over
sixty varieties of plums. The first consideration has been.to ascertain varieties
best suited to the climatic conditions of the Okanagan Valley. - Following which
they must be productive of high quality fruit for market purposes. Varieties of
plums -are sought that may be recommended for fairly extensive plantings in the
OQkanagan Valley to hélp round out the fruit season and make-a profit to the
grower. . - . . e D

A few of the more promising varieties tested are here described, but further
trial should be made before definite recommendations would be advisable. . -

. The trees in this test have -been planted from time to time as djfferent
varieties were included. They are therefore of various ages and the avérage yields
per tree are not 'given. With.so many varieties present, effective pollination is
assured and heavy production’ commonly: -the' case;. Thinning of-the fruit. to.
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prevemt' tree breakage and to give larger plums has often been necessary. In
previous reports the following varieties have been recommended: Duarte, Peach,
Biadshaw, Clilnax, Gréen Gage (Reine Claude) and Damson. There is none of
© outstanding merit to add bo this list at this time except it be “Becky Smith” a
plum. of the Japanese type ripening in the first week of August. -This fruit'is
attractive and of delicious flavour, except next to the pit. The tree thrives well
at Summerland and produces a crop each year, which should be thinned to gain
size and prevent breakage of the tree.

Duarte is & variety of promise for the fresh fruit trade. The tree makes
fairly strong growth, well shaped and with heavy production. The plums are
somewhat heart-shaped, dull red skin and red flesh. The fruit must be thinned to
obtain uniformity and size. It has been found that all plums require careful
attention to culture, pruning, spraying and thinning in order to obtain high
quality. fruit. . _ - A

PRUNE VARIETY BXPERIMENT
" (Project H. 576)

.. 'The Italian prune is at present the chief commercial variety grown in the
“Dry Belt” of British Columbia. This variety has become well known in the
fresh-fruit state, and recent experimental work in dehydration has proved its
worth as'a product suitable for drying. However, there is considerable difference
. of opinion as to its profitableness to the grower, Some maintain that it does not -
pay to grow prunes while others have received most satisfactory returns per acre.
Two factors have mitigated against the popularity of this fruit.. The one is the’
fact that in many cases it has been planted on the poorer soil of the orchard and
generally neglected. On the other hand prunes have been harvested before the |
fruit has matured sufficient sugar content and best quality. For dehydration
purposes the fruit must have a high sugar content before a quality product is
possible. Waim weather during the ripening period hastens the development of
sugar, but the cool nights of early Fall delay this ripening process. Earlier
ripening of the Italian prune would be & decided advantage in its favour. '

This experiment was commenced in 1926 to investigate various varieties of
prunes with the object of finding a variety of special commercial value under
Okanagan conditions. A small orchard was planted with six trees of each of
selected varieties of possible commercial importance. Yields and quality of the
fruit as well as the hardiness and adaptability of the tree are considered. :

The -trees have made good growth and produced a light crop in 1929.
Several of the varieties have been recorded as follows: - ‘

Date prune, Imperial Epineuse, Petite' and Mammoth French, have all
produced fruit very similar in appearance. These four varieties are doubtless
strains or variations of the well known Agen prune of French origin. They are’
all of good quality, sweet and juicy, but lack size and attractiveness for-the
. fresh fruit market or for dehydration. They ripened from September 22 to
October 1. , ‘ o

Hungarian prune, ripened in September, was medium to large and rather
soft. : : ‘
.. Yakima prune was ripe early in September, dark blue colour, large size and
very fair quality. The tree grows very upright and may be difficult to control.

Standard prune, ripened fruit the last week of September, very similar to the
Italian prune, sweet, juicy and good. .

Hall is a large, 'blue, yellow-fleshed plum of good quality and fine appear-
ance. It was introduced by the New York Agricultural Experiment Station and
highly recommended for. its, handsome appearance and fine flavour. It ripens
with the Italian prune and should be tested for dehydration.-

14509—4
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Experimental dehydration of prunes in British Columbia and the favourable
results from shipping prunes fully ripe is contributing toward greater interest
in this particular fruit. It is believed that if prunes of exceptional quality both
fresh and dried can be placed on the markets, that the demand will soon exceed
the present production. It seems reasonable to expect that a variety or strain
may be obtained with all the desirable qualities of the Italian. prune; a little -
more size; earlier season; and a little higher sugar content. TFurther investiga- |
tions are necessary before definite recommendations for commercial plantings
should be made. : ' :

WALNUT VARIETY EXPERIMENT !
(Project FI. 351)

In 1917 a grove of seedling walnut trees was planted at this Station. The
trees were propagated at the Sidney Experimental Station from a walnut tree
found on Vancouver Island which produced thin-shelled nuts of good quality.

A few nuts were harvested in 1922 and a gradual inerease in erop- produced
until 1929 when the average yield per tree amounted to 20 pounds. The highest
yield on any one tree was 56 pounds. This average yield is not a safe indication
of production because the trees are planted only twenty feet apart and therefore
crowding and shading has materially interfered with normal growth and produec-

tion. :

There has been more or less serious freezing back of new wood on several
occasions and also winter or spring killing of buds. However, there is ample
proof that good thin-shelled walnuts may be grown in the Okanagan Valley, but
indications do not point to the advisability of planting out commercial walnut
groves. ,

There is a common impression that walnut trees are difficult to start and
very slow growing. Contrary to this belief walnut trees grow quite rapidly
and some begin bearing early. The better trees are usually slower in growth.
but in a matter of ten years or so the walnut presents a tree of beauty, grow-
ing into greater charm for many years to come and producing an ample supply
of good nuts for family use. And so it might become a real family tree pro-
viding beauty, shade, nuts, and tradition. A walnut tree in Fngland is 200
years old and has an annual average vield of 800 pounds of nuts.

During the past five years soms trees of known variety have been added
to the grove, namely, the Franquette, an important commercial sort in Oregon
and California. The Franquette is known to succeed well in Utah, where winter
temperatures frequently reach bhelow zero. The Franqueitte trees are doing
well at this Station but it will require time to determine their bearing possi-
bilities. The absolute minimum temperatures of winter seem to have very little
effect on the trees when they are fully dormant. Severe frosts are more likely
to kill back the new shoots and spring frosts to kill the fruit buds.

A careful comparison has been made of the nuts fromn the seedling trees
and in most respects they have been found to be remarkably uniform. How-
gver, certain trees have produced nuts with extremely little variation and with
qualities very close to the standard commercial requirements.

From results. obtained thus far .with seedlings and standard varieties of
walnuts there seems to be sufficient evidence that good quality walnuts may be
grown successfully in the Okanagan Valley where the peach and sweet.cherry
succeed. However, this does not suggest the advisability of planting commercial
groves. On the contrary, it is very doubtful whether a large planting of walnuts
would pay. '

In the growing of seedling walnuts variation may be expected as with
seedling apples. It is therefore advisable to plant standard varieties or graft
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or bud on black walnut stocks.” Walnut trees should be plantéd on the home
grounds where space and soil are suitable, bearing in mind that one tree will
occupy & space of about sixty feet within fifteen to twenty years. ‘
In the commercial nut growing districts of Orégon and California the
walnuts are washed and dried as soon after harvesting as possible. " The drying
has been successfully accomplished.through the regular prune drier, with forced
circulation of air, employing low temperatures of about 100 degrees F. The
washing removes dust and foreign materials from the shell and quick drying
prevents the growth of moulds. Folowing this treatment it is customary to
~ bleach all walnuts intended for the regular commercial trade. The cleaned:
nuts are dipped for a few minutes into a bleaching solution, then washed and
dried again slowly. At the Summerland Station, where careful harvesting has
been possible it has seldom been necessary to wash the nuts or force dry them.
As the outer liusk begins to split open, allowing the nuts to fall, they may be
shalken from the trees and picked up at once. If the clean nuts, with all husks
removed, are then spread in shallow boxes or trays, in a dry place, they will .
become ripened and ready for use: within a month or so. For experimental
purposes, half of the 1929 crop was washed, bleached and dried in the de-
hydrator. "It was found that the nuts so treated were not in any way improved
over those left to dry in boxes. No moulds were found in either lot. In.a
climate of -greater humidity mould growth may 'necessitate the washing and’
quick drying process.. . : : o .
. !
PBACH .BREEDING EXPERIMENT .

(Project H. 619)

Many varieties of peaches of recognized commercial value in various peach
growing districts have not proved satisfactory in the Okanagan Valley. Varieties
that satisfy the market requirements must also be productive and hardy. There
is a demand for superior quality in all fruits and the object of this. experiment
is to find that combination of desirable qualities in new varieties of peaches,
that will prove profitable to grow in British- Columbia. ‘

One of the most urgent needs is-for a canning peach of distinetive wmerit.
The commercial cannery calls for a peach of good yellow-coloured flesh, firm
enough to retain its shape after canning, without frayed edges to the cut pieces.
The nearest to these requirements is found in the Tuscan Cling; but at Summer-
land it is not a reliable producer of profitable crops. The cannery usually calls
for cling-stone varieties chiefly because in these is found the firm flesh some- -
times designated as “rubber flesh”. Most of the varieties of cling-stone peaches
have been under trial at this Station but none has proved satisfactory. They
have all been shy bearers and ripen fruit too late for the best quality. .

In the peach breeding work an attempt is being made to combine the cling-
stone qualities with those of earliness and productiveness. The following
reciprocal crosses were made in 1929, with these objects In view:—

Tuscan Cling x Eaﬂy Elberta.
Tuscan Cling x J. H. Hale.
Tuscan Cling x Vedette. _

The small number of fruits secured was rather disappointing but the seeds have
been planted to augment the present number of seedlings under observation.

It has been found that a higher percentage of promising new varieties have
resulted from open pcollinated Elberta blooms; this variety having many “desir-
able qualities of commercial value.- It may be reasonable to expect similar
results from open pollinated bloom of other varieties possessing desirable char--
acteristics. Seeds have therefore been collected from a white-flesh cling-stone
peach of the firm-flesh type, which.is very early and in many ways suitable
except for the white flesh.. This tree produces an abundance of large showy.

14599—43
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plooms thought to be self-sterile and appears to be hardy and productive. It
is situated close by a number of standard yellow-fleshed varieties including
Elberta. Seeds from this tree have been planted and promising seedling material
may be looked for. :

A peach block of seedling trees was set out this year with nursery trees
previously produced from the following crosses:—

Rochester x Selfed.

Rochester x Tusean Cling.

Rochester x Phillips Cling.
As soon as these young trees commence to bear they will be discarded or
retained as their merits seem to dictate. :

PEACH PRUNING EXPERIMENT
(Project H, 534)

The practice of “long pruning” was strongly recommended to fruit growers
a few years ago. The advocates of this new system claimed particular
advantages with stone fruits. It was supposed to bring young trees into bearing
much earlier and to develop a greater -fruiting: surface, distributed over the
framework of the tree. Thus the yield of fruit would be increased and the cost of
pruning reducecd. ,

As opposed to the old method of pruning, commonly in 'vogue_, “long .

pruning” appeared very simple. It required just a thinning out of branches,
to establish and maintain a strong tree and to allow the sunlight to reach the
inner, main limbs. Varieties, soil and cultural condition, or the age of the trees,
were not especially considered. Results have indicated decided advantages in
this system of pruning but also point to possible necessity for modifications to
suit the requirements of the variety and conditions of growth.

To test the effect of “long pruning” on bearing peach trees, an experiment
‘was commenced in 1925 with a block of Early Crawford trees which had already
produced five crops of peaches. The trees were divided into three groups each
to receive a system of pruning as follows: (1) “Short pruned” every year; to
receive heavy heading back of all new growth. (2) “Short pruned” every other
year and “long pruned” in the alternate year. (3) “Long pruned” each year;
to receive a thorough treatment of thinning out and no cutting back.

After four years the trees exhibit distinct effects of the various treatments
of the pruning. The “short pruned ” trees have produced dense growth of
new wood at the outer circumference of the tree to the exclusion of fruit wood
on-the lower main branches and inside limbs, The alternate yearly treat-
ment has produced a somewhat more fruitful tree but still lacking in an
equitable distribution of fruiting wood. Trees that have received an annual
thinning out of branches as required and a cutting back only into older wood,
have produced new wood throughout the centre of the tree and an apparent
strengthening of fruit buds on the lower inner branches.

A record of the yields of peaches for the four-year period of this experi-
ment is decidedly in favour of the “ long pruned’ trees.

TABLE 12,—INFLUENCE OF PRUNING ON YIELD OF PEACHES

Average yield per

Method of pruning . tree for four
years' period
1b.
30 13 P 411.7
Alternate, 1ong and 8hOIt. ... ..vvvtvirr vttt et e 246-0

T S A N " 114-0

Short
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With peach trees it may become necessary, sooner or later to restrict the
‘height of the. tree and to force the development of bearing wood on: the
lower branches. A continued “long pruning” practice without cutting back
.may produce too extensive a growth, but the system calls for a cutting back
into old wood .as occasion seems to indicate. At the same time, the heavier
erops produced on the “long-pruned ” trees tend to hold the extensive wood
growth in check and thus tend to keep the tree in balance. However, it has

been observed that in time it may become necessary to give more severe” cut—'

ting in order to force the growth of new. fruiting wood.

Prunine Youne Prace Tress—The peach pruning experiment W1th young

trees, as outlined.in the 1928 report is still in progress. The three varieties:
Tlberta, J. H. Hale, and Tuscan Cling, have produced another crop and a
further report on their growth and yield may now be considered. The general
cultural conditions have been continued and the trees have all made satis-
factory, thrifty growth. The short pruned trees produced a dense mass of new
shoots, so shading the fruit that it was a week later in ripening and poorly
coloured: Trunl diameter measurements do not indicate the increased growth

that might be expected in the “long-pruned” trees, but allowance should be,

‘made for the heavier crops produced on these trees during both 1928 and 1929.
This would naturally check tree growth but it should also be observed that the
trees are well grown for their age. A larger bearing surface has been -developed
on the trees receiving the less severe pruning and the trunk diameter measure-
ments indicate the tendency toward this system producing bigger trees.

The following table gives data for comparison of the three varieties and
the three different systems of pruning. The figures represent the average’ trunk
dlametel at the close of the fifth growing season. .

TADLE 13.—INFLUENCE_OI-‘ PRUNING oN TrRUNK DIAME_TER oF PEACHES
‘\

Method of pruning

Average trunk diameter

Elberta | J: H. Hale Téllsiisé?

' in, ©oim in, o

LOME. o sttt et eta e een e e e e 6-3- 5.2 5-97

C Intermediate........oo NN © 567 5-55 5.65
ShOTb..aerevnn i iiieit I S 6-0 4.9 5-25°

In 1929 many of the trees carried a heavier crop than usual ‘The fruit

was thinned moderately and was of large size, mostly well coloured. On the
“short-pruned ” trees particularly of the J. H. Hale variety the crop was
light, the fruit was very large, but later in 1ipen1ng and with very little colour.
The average yield in pounds per tree as set forth in table No. 14 indicates an

advantage for “ long- pluned ” trees, but it should be remembered that some .

modifications may be very desirable with certain varieties or under certain

eultural conditions. " The J. H. Hale variety has produced a larger average .

crop under the intermediate system of plunlng This variety . is, under genelal
conditions, & comparatively small glowmg tree, and it is quite possible that a
cerbain amount of severe cutting will force an increased glowth of flul’omg wood
end a little gleater bearing surface
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-TaBLE 14 ~INFLUENCE OF PRUNING ON YIELD OF PEACHES

Average yield per tree
Method of pruning
Tuscan
Elberta | J. H, Hale Cling
1b. 1b. 1b.
7 86-5 43-0 10-2
INEOIIIEdIate. o v ve ettt ettt e 52-1 61-0 6-9
1S 4703 P 20-2 15-5 2.0

Some growers have found it advantageous to “ head hack ”” the higher limbs
in the centre of “{long-pruned” peach trees, cutting to two-year wood, after
four or five heavy crops have been produced. This should be followed by
light pruning and thinning out as required, and as practised in the “long”
system.

APRICOT PRUNING EXPERIMENT
(Project H. 533)

The pruning of the apricot tree has presented a somewhat different prob-
lem from that with other tree fruits. Under irrigation in the Dry Belt of
B.C. with favourable soil and culture, young apricot trees make tremendous
annual growth. The practice of “long-pruning” as suggested by a thinning
out of branches and not cutting back or shortening was first amply demon-
strated with apricot orchards in California. Results of experimental work
showed that trees which had been pruned lightly, with a thinning out of branches
only, showed greater growth before coming into bearing, started to produce
earlier, and due to the greater size and increased bearing surface, produced
satisfactory crops before the “ short-pruned” trees had begun to bear. Experi-
ments conducted in England, Germany, West Virginia and Oregon, with regard
to the influence of light pruning on tree growth, gave similar results, under
widely varying conditions. The lightest possible cutting, compatible with a
well formed, strongly branched tree, produced plants of greater size and
sturdiness. ] :

This pruning experiment with three varieties of apricots, namely, Wenat-
chee Moorpark, Blenheim and Tilton, has been described in detail with regard
to procedure in the Station report of 1928. Careful records have been made
from which the following information is compiled. The major consideration
has been the response of these varieties to different pruning treatments as
evidenced by first; the total growth and sturdiness of the tree up to bearing
age, and second; the amount of crop produced by the end of the fifth growing
period. While two extreme methods of pruning have been used -an inter-
mediate system was also adopted for information as to the possible advis-
ability of modifying the two extremes.

All the trees in the experiment have made strong growth. TFrom meagure-
ments of the annual -twig growth it would appear that the ‘short-pruned”
trees have increased in size more rapidly than the others, However, it has
been well established that a simple measurement of the trunk circumference
of the tree is a more reliable indication of its total development. Measure-
ments were therefore made of trunk diameter at six inches from the ground.
These measurements indicate that larger trees have actually resulted from the
less severe pruning. Figures in the following table represent the average trunk
diameter of each variety under each system of pruning at the close of the
fifth growing season.
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TApLE 15.—INFLUENCE oF  PRUNING ON TruUNK DIAMETER or APRICOTS

: - Average trunk diameter
Method of pruning - -
. Moorpark | Blenheim Tilton
i in. - in. in.
LODE. e ettt e e e 548 578 555
Intermedinte, . vvvr it ray et ettt e it ey T 4-80 - 5.40 - 538
Short........... e PPN EEEEIIRRIEEY . 5-30 548 5:48

It will be noted that greater size of tree has been produced by ‘“long pruning,”
“and a variation from the rule appears with the other two systems. This variation
may be expected from the time trees begin to bear, from the fact that a heavy
crop of fruit tends to reduce.vegetative growth. Bearing this in mind, and from
general observations, in the orchard, the measurements obtained seem to be a
reliable guide. Probably the greatest claims made for the “long” system of
pruning is that trees bear earlier and, because of increased size, produce more
fruit in the first few years. Thus the orchard is said to bring in an. earlier return
and at the same time the work of pruning is reduced. It has been found that
“long pruning” has involved less labour than the “short” system, and has given a
greater yield of fruit.. The total amount of fruit produced up to and including
the fifth season’s crop, is represented by figures in the following table, The
average total yield per tree of each variety under each system of pruning is set
forth. : ~ T

TABLE 16.—INFLUENCE OF PRUNING ON YIELD OF APRICOTS

Average total yield per tree

Method of pruning - -
Moorpark ' Blenheim I Tilton

Ib. Ib. Ib.
Long......... e e ) 658 ©80.1 45.9
Intermediate....... : 61:0 24-3 339

Short............ erreeiieaiaaeaaees EETE TR N 61-5 10-4 28-6

The yields of fruit as set forth in the above table would suggest that “long
pruning” is to be recommended for young apricot trees, but conditions within the
orchard indicate the advisability of & modified system, especially with some
varieties. The Moorpark and Blenheim trees have produced excessively long,
Limber branches, by “long pruning.” The intermediate pruning has developed a
more compact type, more representative of a satisfactory commercial tree. The
habit of growth peculiar to the variety seems to call for a modification of the
pruning practice. As the trees bear heavier crops of fruit, less thinning out is
required in the “long pruned” trees, but a heading back into older wood tends to
place the érop on spurs and short twigs lower down on the main and lateial
branches, which, of course, is desirable.

PRUNE PRUNING BXPERIMENT

(Project H. 577)

Experimental results and observations in the behaviour of prune trees have
led to the belief that trees of this fruit should receive very light pruning and
practically no heading "back during the growth of the young tree prior to fruit

- bearing. There seems to be no hard and fast rule to follow because there are
many other cultural factors besides pruning, all contributing to the structure of
the tree. Very seldom is it possible to have a tree grow exactly as the ‘pruner
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desires. At times it becomes necessary to “eut back” a branch of vigorous
growth in order to dwarf it in comparison with the one chosen to be the leader,
thereby improving the form and sturdiness of the tree and insuring a stronger
union of limb and trunk. .

To determine the effect of the system known as “long pruning” and a
modified system of the same method, this experiment was planned, with an
adequate number of trees to be “short pruned” as a check. A block of prunes
was set out in 1926, containing six trees of each of the following varieties:
Hungarian, Imperial, Epineuse, Petite, Burton, Double Saratoga, Sugar Prune,
Mammoth French, Standard, Silver Prune, Italian and Date. Two trees of each
variety have been “long pruned”; two have been “short pruned” one year and
“long pruned” the next; two “short pruned” every year. o

- “Long pruning” has consisted in first selecting desirable main branches as
well distributed as possible on the central leader, and allowing these to grow |
without pruning off any of the terminal growth. All laterals were thinned out
by removing those not wanted. Heading was done only where necessary to cub
back to a lateral to dwarf the branch growth and avoid a bad croteh.

The “short-pruned” trees received what might be called “heavy heading”’
and thinning out. Long temminal shoots were headed back about one-half.
Long vegetative shoots were removed entively and laterals were thinned out to
prevent crowding, :

Fruit production has not been sufficient to show comparative yields but tree
growth and form have been recorded. Measurement of the diameter of the trunk
has been used as a reliable method to indicate total growth. These measure-
ments have, therefore, been taken at the end of the fourth growing season and
the results are briefly summarized in the table giving the average of 20 trees
under each system. _ ,

TaBLE 17.—INFLUENCE OF PRUNING OoN TREE GrowrH

System of pruning Average trunk
’ diameter
in,
Long PrUNCA CVELY FOAT. . .« e v e e et tentenr e en e et enne e e e e enaraneeansaneeenennsnns 3-46
Alternate, long and short pruned..........ooriiin i i 3.31
Short pruned eVery Jear. .vuv et ettt et e 3-05

From these results it may be concluded that a system of “long pruning”
should develop trees of greater size in the first five or six years, However, it
has not been demonstrated that this system can profitably be continued
indefinitely after production commences. Ohservations indicate that there may
be no advantage in “short pruning’”’ the trees in alternate years, but it is highly
probable that after heavy production some trees will require a severe heading
back accompanied with a thinning out of spur wood, and improved soil fertility
to ensure crops of well sized fruit.

Alternate “long” and “short” pruning of trees in this experiment has been
included to shed light on the effect of sudden changes of method with respect to -
the formation of new wood growth. New wood is looked upon as fruit-bearing
wood and fruit spurs. : '

APRICOT MATURITY AND SHIPPING TEST
(Project H. 621)

Apricots in British Columbia were produced this ‘year to the amount of
approximately 90,000 twenty-pound crates. Apricots seem to be receiving
greater attention than formerly. Shipments reported amounted to 68,854
packages, while the canneries used as many as 18,200 packages. Growers and -




33

shlppels have been continually reminded that apricots must be suiﬁmently ripe,
well graded for size and stage of maturity and a No. 1 pack in order to satisfy
the market’s demand. Greater care is being exercised in the packing houses to

ensure a better product reaching the market, but there is much confusion. of

opinion as to varieties and the stage of matunty when they may be best picked.

A shipping test made with fom vareties in 1928 has been continued
with slight modification of procedure. The same varieties were used, namely,
Wenatchee Moorpark, Blenheim, Royal and Tllton ‘Fruit was plncked from
normal ‘trees of the variety and graded for ripeness according to colour.
Apricots that were fully coloured but still firm in texture were classed as “firm
ripe” and those only half coloured were termed “half and half.” This provided
only two grades, but as the quality of apricots improves as ‘they ripen on the
tree it was important to find how far and how well these riper grades could be
carried to market. Some guide as to the hardness of the fruits at time of packing
was obtained by use of a pressure tester as described in the previous report.

This tester recorded the number of pounds pressure required to force a &-inch

point & of an mdh into the unpealed flesh. The average of a number of tests
was used.

The fruit on being gmded was packed in baskets and assembled—4wo

baskets of each grade—in the standard four-basket crate. These were shipped .
ay once by express to consignees at various digtances from point of shipment.-

A questionnaire similar to that used in the previous year was enclosed in each
package requesting information regarding the condition of the fruit. upon
arrival at destination and its various qualities in use. Check lots of all grades

were placed in common storage cellar -where the temperature averaged about-

65 degrees F. and . the relative humidity ranged between 70 and 80. These lots
‘developed full colour and good flavour, and by comparison with the fruit
shipped they required wbout twice the length of time to become overripe.

The following information has been gleaned from 1epo1ts and the
questionnaire sheets returned.

Wenatchee Moorpark picked at the “half and half” stage of colour arrived
in good condition at the farthest. destination, requiring four days in transit.
The amount of bruising was small (from five to eight being serlously bruised
in the two baskets) and did not increase materially in the longer shipments,
Five days after packing they were found to be “firm ripe”, of good quality,

*medium juicy. Fruit of this variety picked “fully coloured” was soft ripe’

upon arrival at three to four days after shipping, thirteen to fourteen were
bruised- in the two baskets. The quality was good three days after picking
but loss by bruising was serious. The shortest ship[ping distance only was
satisfactory with this grade. To a destination requiring only one day -they
" arrived firm ripe of very good quality and practically no bruising.

Blenheims plcked at the “ half and half 7 stage of maturity carried well.

to'destination requiring three to four days with practically no bruising. They
arrived almost firm ripe; At four days after arrival they were still good and
had improved in quality. This variety shipped fully coloured arrived after
two days‘in perfect condition and of very fine quality.

Royal apricots were shipped when ““ half and half” coloured and showmg a
pressure test of 12 pounds. Arriving at destination in two days, they were too
green and hard for use. After bemg held for one week in a common storage
cell.elu they were much improved in appearance 'and were in pnme condition and
quality:

Tilton apricots were shlpped “half and half ” ripe, and almost fully
coloured. As this variety remains firmer after becoming completely coloured
it was allowed to ripen to an eight pound pressure before picking and j-icking.

14500—5
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They were two days in transit and arrived firm, slightly green, good condition,
and kept one week before ready for cating, Quality was- good. The Tilton
apricots retained their firmness for a longer period after being coloured than
did any other variety used in this project.

The delicate natule of this fruit makes it difficult to handle so that it may
reach the consumer in good condition and at its best stage of quality. The high
temperatures prevailing during the apricot shipping scason help to hasten the
maturity of the fruit and shorten the marketing period. The reports indicate
that improved quality of apricots picked fully or half coloured is appreciated but
the r1pe1 fruit becomes badly bruised in transit and often partly spoiled. Two
requirements for improvement seem to be suggested: Precooling and shlpment
under- refrigeration, and an improvment in packing and handling to minimize
bruising.

MATURITY TEST FOR PRUNES
(Project H., 621)

British Columbia shipped 159,350 packages of prunes in 1929. A regu-
lation was in force to the effect that prunes were not to be shipped unless hard
ripe, well coloured and not less than 1} inches in diameter, stones to be free
from the flesh of the fruit. Shipping commenced on August 23 and reached
the peak on September 10. The main variety grown is the Italian prune and in
~ most cases it has been harvested before the true flavour and full sugar content
have developed. It has generally been concéded -that this immature state
was necessary to allow the fruit to successfully pass through the packing houses
and its regular channels of trade. Kvidence goes to show that well ripened,
fully flavoured prunes, seldom reached the consumers in the most important
markets. The ripe Italian prune in the fresh state was not known.

To determine the most advanced stage of maturity at which prunes could
be picked and shipped to different market centres and to discover their action
and response to such shipments, this experiment was commenced.

‘On September 16, about one week after the peak of the prune shipment
Lhad passed through the packing houses, Italian prunes were picked at this
Station and packed in the standard package, tree run, without sorting or
grading. These were shipped to market centres on the prairies .and at Van-
couver. One week later prunes were again picked and shipped to the same
consignees. On October 1 a third shipment was made. One weck later,
the prunes still on the trees were considered ready for dehydration, as at this
tlme it was estimated that sufficient sugar had developed in the fruit to ensure

good dried product. This was about six weeks after Italian prunes were
being picked for shipment as fresh fruit. During that time the fruit on the
trees increased in size, improved in colour, and 'developed a rich, sweet flavour:

Reports from the various centres receiving the ripe prunes all agreed that
the fruit arrived in excellent condition, kept well after arrival, and even improved
with keeping. The unanimous opinion was that the first crate was good, the
second better, and the third (shipped October 1) the best of all. .

The foHowing comments were received regarding the condition and quali-
ties of these prunes:

“In regard to Italian prunes, would say that the last box to arrive; namely,
the one received October 5, is the highest flavour of any prunes we have
encountered.”

" “There are a few fruits somewhat bruised. Flowever, we would sooner
have a few bruised than bhe deprived of the sweetness of flavour that
characterized the October shipment.”

“The third case was distinctly the best.”
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“Toward the end of the week, in the .heat of the -office, the prunes were
sweeter to taste than when they arrived at first.” : :

“T handed them to visitors to sample, who thought them superior to what
they could buy in the stores.” c : . .

“The third crate of Italian prunes arrived October 4—one man expressed the
opinion that prunes at that state of ripeness were a delicacy.” ,

“Some- of the prunes are in the office now.” - (Oct. 10)—“They are in

excellent marketable state, neither shrivelled nor split.”
11

Everyone that has tasted the prunes in the three crates sent, expressed the
. opinion that they were the best they liave ever tasted, and by comparison the
. last crate was best of all.” » '

“Regarding the three cases of prunes, we held these in the cooler until a °
couple of days ago.” (Dated October 17). - ’ :
. “The third case is much the best of all three.” - ' ~

“The third case was much the sweeter and most attractive.” .

“We do not consider ittoo ripe from a strictly business standpoint.” etc..

This experiment deals with the shipping and marketing of the riper prunes.
They have been most favourably received. One fruit dealer, greatly impressed
with high quality of the prunes, thought that in spite of quality the earlier prunes
would bring the most money. He stated that the market for prunes in the early ,
season is better than the later market. It seems reasonable to assert that the
consumer does not, a8 yet, know the quality of prunes that can only be obtained
on the “later market.” : ‘ ) '

The grower, in his primary interest of harvesting a good crop, should also
- be- quick to recognize the increased tonnage and improved appearance when the
prunes are picked from four to six weeks later than has been customary.

B

CHERRY POLLINATION EXPERIMENT
(Project H. 673)

This project, to discover, if possible, a cherry of high commencial value, to
-act as a pollinizer for the three sweet cherries; Bing, Lambert, and Royal Ann,
has been continued as outlined in the 1928 report. o

The Deacon was the most promising variety in 1928 and it has been with
particular attention to this variety that the experiment has been continued. The
Deacon cherry has not been widely planted and is very little known. However,
a few trees have been located in three different commercial orchards in the South
Okanagan. In every case the owner speaks very highly of the qualities of this
particular cherry. The trees produce heavy crops and are ready to harvest just
after Bing and before Lambert. The fruit resembles.both of the varieties
mentioned and may be marketed as Lambert, It is more sprightly in flavour
than Bing and when once tried for canning is apparently the choice of all. The
fruits are usually smaller than Bing, partly due to the very heavy set. The
limited tests made so far on its shipping qualities indicate that it has given
complete satisfaction to'the Trade. " With such strong recommendations, together
with its promise of a pollinizer for Bing, Lambert and Royal Ann, the Deacon
is worthy of further investigation, with the possibility that it will replace the
less desirable Black Tartarian and Black Republican. : -

While a number of varieties may have been apparently satisfactory in
supplying pollen for- the chief commercial sweet cherries, it has not been
definitely determined whether certain trees were more efficient in this respect
than others. Observations have pointed to the fact that within a variety there
exists odd trees of outstanding superior qualities. It is to be expected that a
sweet cherry of good commercial value and the power to fertilize our leading
varieties should include trees of superior fertilizing ability. ~Accordingly it is

145995} o ’
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with this in view that this experiment is carried on. Individual trees of proven
value may be found from which propagating material would ensure stocks known
to be effective as pollinizers.

The project commenced in 1928 was continued in the spring of 1929,
following essentially the same technique of procedure as outlined in the previous
report. Pollen was collected from trees of Black Republican, Deacon, and
Windsor, and used on two trees of each of the following varieties: Royal Ann,
Bing, Lambert. In each case a number of emasculated blossoms were left
unpollinized as a check on the efficiency of the technique employed.

The work of emasculating and pollinizing the blossoms extended over five
days. The weather was characterized as cold and windy and bees were not
working on the bloom, except for very short intervals of calm and sunshine.
The low set obtained on the Royal Ann trees may have been caused by the more
advanced stage of the blossoms which necessitated discarding all of the early
bloom which were open, and using the late-opening weaker blossoms. - This
result might also suggest the advisability of pollinizing the, pistils soon after
emagculation as well as on the following day.

TaBLE 18.—Currry PorninatioNn TEsT 1929

|
Number of | Number
Pistil variety Pollen variety blossoms of fruits Percerétage
! pollinated seb . 88

Royal Ann, Tree No. 1... .|Republican . 401 29 55
« “ . .|Deacon . 552 33 6-0

“ “ . .|Check..... . 161 0 0
Royal Ann, Tree No. 2. .|Republican . 531 42 8-0
« « . .|Deacon.... . 630 11 1-7
« « . Deacon . 358 ’ 12 3-3
Bing, Tree No. 1....... .{Republican . 122 94 77-0
S Deacon.... . 316 181 57-2

A Check..... . 133 0 0
Bing, Tree NO. 2. voovieiiiiinianeannns Republican.. . 156 47 30-0
PN Deacon e 314 21 6-6
Y Check..... s 376 1 0-2

E PN Check..... s 76 0 0
Lambert, Tree Nol...........ooiivenan.a, Deacon. .. .. 547 227 41.5
1A Windsor 180 38 380
PN Deaecon 180 91 505
U Cheek.............. 76 1 1.3
Lambert, Tree NO. 2. ...ovviieeniiaieninn.. Republican 504 371 736
i eacon 177 157 887

e Cheek.............. 379 3 0-7 .

The results show that Deacon pollen is effective on Bing, Lambert and
Royal Ann. The variation in results may have been due to some of the
pollinizing having been done at unfavourable periods.

FERTILIZERS TFOR STONE FRUIT ORCHARDS
(Project H. 579)

Production and soil fertility are closely related in all orchards. To develop
and maintain a high rate of production requires careful cultural practices, but
“the basic requisite is a fertile soil. Orchards have been planted over a wide
range of soil types and the problem of economically promoting increased produc-
tion has often become evident soon after the trees begin to bear fruit.

An experiment was established in 1925, to ascertain the most economical
method of maintaining soil fertility in a stone fruit orchard. A three-acre
orchard of apricots and peaches was set ouf on land of a sandy-loam nature
sloping gently toward the north, The soil has a depth of one to three feet over
a gravelly sub-soil. The orchard has been divided into one-acre blocks, each
receiving a distinet fertilizer and cultural soil treatment. The first block has
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received an annual application of 600 pounds of complete fertilizer, consisting
of 150 pounds nitrate of soda, 150 pounds sulphate of potash, and 300 pounds
superphosphate of lime, with clean cultivation. The second block has received
an annual application of 10 tons of barnyard manure; followed by clean .cultiva-
‘tion. The third block was seeded to hairy vetch which was allowed to grow as
a cover crop and was disked in once a year.

The trees have completed the fifth growing season and two crops of fruit-

have been recorded. The following table sets forth the average yield of peaches
* in pounds per tree for the two years, under each system of culture.

TABLE 19,—INFLUENCE oF CULTURAL PRActIcE ON YIELD OF PEACHES

Average yield per tree .

' Cultural practice for two years, 1928-1929

Tuscan IH Hale | Eiberta

1b. Ib. " ib.

A, Clean cultivation and addition of commercial fertilizer........ 1-2 34.0 87-3
. B. Application of 10 tons of barnyard manure pet aove... 18-5° 97-1 161-0
G, Veteh COVET CIoP.v.iii e iiviiinanenancnns e 4.5 59-2 777

- Apricots have also been recorded in a similar manner and the average
production per tree of each variety in the two years is given in the table

following,.

ABLE 20,—INFLUENCE oF CULTURAL E ON YIZLD OF APRICOTS
T 20,—INFLUENCE oF CULTURAL PRACTICE ON YIELD A S

Culturai practice

Average yield per tree .
for-two years, 1928-1929

Moorpark | Blenheim Tilton
1b. 1b. 1b.
A. Clean cultivation and addition of commeraial fertilizer........ 45 12:6 . 242
B. Application of 10 tons of barnyard manure per acre............. 60-4 29-5 480
C. Vetch cover crop........ R TP P RREE e v 2600 10-0 13-8

Observations of tree growth in each block, indicate larger trees among those

which have received barnyard manure.” In order to ascertain the influence of

culbural practice on the total amount of tree growth a record was made of trunk
diameter of each tree, six inches from the gound level, at the close of the fifth
growing season. The results of these measurements are considered a fairly
{)ellia.-b-le indication of total vegetative growth and are compared in the table

elow. :

v

- Tapre 21,— INFLUENCE OF CULTURAL PrAacrice oN GrowTs oF TREE-

) : Average trunk diameter -
Cultural practice :
Tuscan |J.H.Hale| Elberta | Moorpark | Blerheim Tilton-
in. in, m, T in. in,

A, Clean cultivation and| : : e
fertitizer............... 4.53 4-33 5-03 4:43 4.91 4-84.
B. Barnyard manure....... - 4.98 4.95 53:87 4-97 5-73 5.-47
C. Veteh COVEr CTOD. ...\, 4.88 4-62 5:45 4.35 4-89 472,
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It may be observed that peach trees have produced greater size and greater
‘production of fruit on the veteh cover crop, block C, compared with clean culti-
vation and fertilizers, block A, while on the other hand; apricots show greater
size and production with clean cultivation and fertilizers in block A.  Prior to
planting this orchard, the land was in alfalfa for three years. : It would appear
that sufficient humus remained in the soil to promote a thrifty growth of the
young trees; and that apricots making more vigorous girowth received the benefit
of the organic matter and commercial fertilizer while the young trees in vetch
received no benefit from same until several crops of vetch had decayed. Obser-
vations of soil and trees after five years’ treatment show the following results:

Block A. (Fertilizers and clean cultivation).—The soil is entirely depleted
of humus and has a gritty harsh texture. The trees do not appear thrifty and
begin to lack vigour. Winter injury has been noticed.

Brock B. (Manure and clean culivation) —A liberal supply of humus is

evident and the soil texture is friable and retentive of moisture. The trecs
appear very thrifty.

Brocx C. Vetch cover crop—Five crops of veteh have been worked into
the soil and its texture and humus content is well maintained. The trees have
a healthy vigorous appearance. °

The following table shows the total yield of fruit from each acre block up -
to five years after planting. This does not indicate possible returns from the
same acreage, since six varieties have been used and three types of pruning
practised. The results are for comparison of soil treatment, and include fruit
produced in three different picking seasons.

Tasre 22.—Toral Yienp oF ALk Frur FroM PranNTing 70 END oF Firriz GRowWING SzisoN

Blocks (one acre each) : Apricotls Peaches | Total crop
h. 1ib. b,
Block A (fertilizer). ...t e 1,422 1,167 - 2,589
Block B (MaNUIC)..ovvn oo e e e 2,329 5,000 7,419
Block C (veteh)....ooo i e 759 2,350 3,115

Results in growth and vigour of trees, and in crop returns are very much
in favour of the use of farm yard manure. The availability and cost of manure,
must, however, be considered. It is altogether likely that a combination of all
three treatments would be more economical and produce satisfactory results. A
veteh cover crop appears the most economical, but it seems advantageous to
include at least some manure when possible, and an oceasional application of
commercial fertilizer. In this experiment the fertilizer block evidently suffered
from lack of humus and cover. - '

VEGETABLE GARDENING*

As may be seen by a reference to The Season—Meteorological Records at
this Station for 1929 given in the opening pages of this report the winter was
cold and spring was late. Open seeding of vegetables was delayed and crops
started in the greenhouse were not set out as early as usual. Cool season erops
such as radish and lettuce made good growth. Heat loving crops such as
tomatoes, peppers and eggplants made very slow growth until ¢he second week
in July. In August the mean temperature was the highest for this'month ever

#The work in this Division is under the charge of Mr. W, M. Fleming, M.8.A., assistant
to the superintendent, who has been enfirely responsible, under the superintendent, for this
work, and has prepared this seetion of the report.
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recorded at this Station. The precipitation for the year was the lowest on
record and the supply of irrigation water was curtailed. As a result of scanty
foliage and shortage of water, crop yields were reduced and ‘sunscald or similar
troubles were prevalent. Halvestmg conditions, Pmtlculally for seeds, were
ideal throughout the autumn season.

Table 23 shows the average daily maximum and minimum temperatures -
throughout the months of April, May and June for 14 years as recorded at this
Station for the same months of 1929. It may be noted that April and the
first week in May were colder than the average. The balance of May was
warmer than the average. In June the days were colder as shown by lower
maximum temperatures but the nights were wmmel as shown by higher minimum
temperatures.

An examination of average maximum temperatures as glven in table 23
shows that a period of warm.days may be expected regularly in the latter part
of April but average minimum temperatures show that a period of cold nights
follows in the first part of May.. A sharp rise in temperatures usually occurs
© in the second week in May. Cantaloupes tomatoes, and eggplants should be
ready to seb out when this warm weather in May arrives.

SOIL TEMPERATURES IN RELATION TO TIME OF PLANTING CANTALOUPES
(Plo]ect H. 638)

ThlS experiment was repeated along, the same lines as in the two pr ecedlng _
years. Results further confirm previous findings. Cantaloupes are heat-loving
plants and give best results when they are able to make rapid continuous growth
alter starting. Strong, sturdy plants set out May 11 and May 18 gave practi-
cally as much early fruit as plants set out April 27.

No frost was experienced after the test was started thls season but six
plants not properly hardened off set out May 4 without protection were so
chilled the same night by a minimum temperature of 85 degrees that none
- survived. Plants set out without protection April 27 came through safely but
made slow growth. Plants set out April 27 and protected with Glassine gave the
earliest melons in the test. The soil temperature reached 50 degrees at a depth
of 24 inches on April 26 and never dlopped below_that point later.

It would appear from three years’ tests that eantaloupes may safely be set
out as soon as the soil temperature reaches 50 degrees at 24 inches. Tach year,
however, occasional low air temperatures have retarded the growth of -unpro--
tected plants even if no frost is recorded and some type of protection is necessary.
Glagsing and Hotkaps have proved samsfaetmy for this purpose. Glassine gave
distinetly better results than Hotkaps in 1929, while in plev1ous years the
. returns were about equal.

.Transplanted plants again produced an earlier crop than open ‘seeded plants
Well rooted plants held back until soil and air temperatures are ideal will give
as carly and economical crops as plants set out earlier and requiring protection.

SO0IL TEMPERATURE STUDIES

Soil temperatures at depths of six, twenty-four and thirty-six inches
have been recorded from April 20 to September 15 in each of the years 1927,
1928 and 1929.and also at depths of twelve and eighteen inches for the years
1928 and 1929. In 1927, temperatures were recorded three times daily at 9
a.m., 1 p.m. and 5 p.m. ‘A dally range as greabt as 16 degrees was noted at 6

_inches between 9 a.m, and 5 pom. At 24 inches and 36 inches the daily range is
seldom more than one degree. At 18 inches the temperature also fluctuates very
little so that soil temperature studies at 18, 24 or 36 inches may. be used as a
basis for determining optimum planting dates with various crops.
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Ta!ble 24 shows the minimum and maximum temperature recorded at each
depth and the date on which it occurred. :

-TA‘BLE 24.-‘—M1N1MUM AND Maxmvmum Soir TEMPERATURES AT VArIous DEpTHS

. . Depth in inches
—_ : Year j o
e . s Twenty- Thirty-
Six . Twelve Dighteen four. six
N N .
Minimum..............0000e 1927 40000 1. 4775 47-00
Date.ooooiiv i oy e April 21 L. oo b, May 3 May 3
Minimum..... e 1928 | 4400 ...l e 45-00 44.25
F0 PP PR ay 1 |ooooooion oo, April 20 April 20
. Minimum...... R - 1929 50-00 50:00 48-00 46-50 4400
Date...oo vvviiiinininiini i April 22 April 22 April 22 April 22 April 22
Maximum.............c..... Lo 1927 76-00 Joooeiiinii ]t 74-00 7000
F2 7c July 25 [ T July 26 July 27
Maxmnum. ..., 1928 84-00 . 77-00 76-00 74- . 70-50
Date. . eiin it i el 1 July 24 July 25 | July 28 July 27 July 27
Maximum.......0ocoveivinnn, ., 1923 76-50 76-50 7430 | 72-50 69-50
Date..ove i e July 31 Aug, 1 Avg, 1 Aug. 2 Aug. 9

Table 25 shows comparatwe temperatures at t’wenty -four inches at regular
1nterva,lq for threé seasons. :

TABLE 25.—W EEKLX Soi. TEMPERATURES AT TWENTY-FOUR INCHES

Date 1927 1928 1929 Date 1927 1928 1929
April 22 46-00 46-50 Juiy 3..... 66-00° 64:50 |+ 66-50
April 29., 50-00 - 52:50 66-00 65-00 66-00
May 1.. 49-50 52-00 67:25 6975 69-50 -
May 8.. 54.00 |.. 53-50 72-00 70-00 | . 69-50
May 15. 53-00 87-00 73-00 74-00 | 70-00
May 22. 64-25 60-90 72+50 73-00 72:00
May 29. . 63-50 59-25 71-50 71-00 72-00
June 1........ ves 5 60-00 59-00 6825 68-00 7150
June 8...... ... * 59450 62:00 67-00 68-00 68-50
June 15, ........... 61-50 62-50 65-50 . 66-75 66-256
June 22........ ... 64.50 |' 61-00 63-25 67:00 66+50
June 29 ............ 66-25 64-50 58450 66-00 64-00
58-25 63-00 64-00

The soil temperature in April 1929 was warmer than in the two previous
years. In May it was warmer than 1927 but cooler than 1928. June and July
were both colder than the same months of 1927 and 1928. August 1929 was

warmer than in 1927 or 1928, September was about equal to 1928 and warmer -
than 1927,

CANTALOUPE FERTILIZER BXPERIMENT
(Project C. 157)

Hales Best cantaloupes were seeded in hotbeds May 1 and transplanted
%o the field June 7. Each plot.consisted of five plants and the test was made in
duplicate. . The fertilizers were applied by hand just before the plants were set
out. The following table shows results obtained for 1929. This was the
second. year in succession the cantaloupes were grown on-the same' plots with
the same fertilizers. - Barnyard manure was applied at the rate of 10 tons per
acre to half the plots in both years and ploughed under. The complete fertilizer
used consisted of sulphate of ammonia 56 pounds, nitrate of soda 75 pounds,
superphosphate 500 pounds, and muriate of potash 150 pounds per acre.




TasrLe 26.—TEst of FERTIIZERS WITH CANTALOUPES
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=]

Rate of Average Increase
Fertilizer used application | weight ot |over checks
per acre |each melon| per melon
1b. 1b. b,
Checks no fertiiizer and N0 MAMUTE. .. ....vtvrvererenrrarnenenens] covuvinan. 1.45
No fertilizer but Manure. ........covvvvieniierirnre i iiereeeeeiliianenann.. 174 0-29
Sulphate of ammonia without manure................coviinneensn. 112% 1-74 0:29
Sulphata of ammonia with manure..............ccovivnnivennee..n 112% 2-20 0-75
Nitrate of soda without mannre...................covviiivinn.. 150 1.68 0-23
Nitrate of soda with manure............... 150 1-88 0:43
Superphosphate of iime without manure. . 500 2-21 0-76
Superpnosphate of lime with manure. .. 500 1-86 0.41
Muriate of potash without manure.. ., e 150 1-66 0-21
Muriate of potash with manure,......................c.o. . oo... 150 1-87 0-42
Complete fertilizer without manure................ccoor e, 781 176 0-31
Complete fortilizer with maaure...................ccoiiivinuno.n 781 2-10 0:65

VENEER BANDS VS. FLATS FOff. STARTING CANTALOUPES

This experiment was planned to test the merits of veneer bands of different
sizes for starting cantaloupes as compared with the use of greenhouse flats.
The veneer bands resembled herry hallocks without bottoms. Three sizes were
used: a standard, 3 by 3 inches, a «eep pint 4% by 43 by 2 inches, and a
shallow pint 5% by 5% by 1§ inches. Three sceds were planted in each hand
“in a hothed on April 8 and later thinned to one plant per band. On the same
date seeds were started in flats and spaced 2 by 2 inches 3 by 3 inches, and 4 by
4 inches,

A good deal of difficulty was experienced from ammonia fumes from the.

highly nitrogenous manure used for the hotbed. A second planting of both
bands and flats was made May 1. Both lots were set out-in duplicate in the field
May 31 in rows 15 feet long, 6 plants per row. The following table shows the
yields obtained.

TapLe 27.—TEsT oF VeNEErR BANDs vS, I'LATS FOR STARTING CANTALOUPES

Total
Number | weight Grand
. . Date . Average | Grand
Container Spacing (o) of fruits Total ? ? average
started trnits in ] weight total Weight
pounds
’ 1b 1h.
Band....... 3"x3"x 3" April 8 99 184-75 |...... PP P P P
Band. ...... 3"x3"x 8" May 1 54 13775 153 211 |
Band........ 43" x 43" x 2" April 8 84 7050 [ooooon oo e
Band........ 43" x 43" x 2" May 1 87 17675 171 2:04 .o
Band........ 5 x 63 x 1§ April 8 88 176:00 {........cloeeiees il e
Band....... 51 x 6 x 13" May 1 61 123-50 149 2:01 473 206
Flat........ 2" x 2" April & 67 13260 f....o..ofeeee oo e,
Flat........ 2% 2" May 1 73 150-50 140 2:02 (...
Flat........ 3" x 3" April 8 94 173:25 ... oo
Tlat........ 3" x 3" May 1 102 182:50 196 L82 |,
Flat........ 4" x 47 April 8 53 108-00 |.......... B P
Flat........ 4" x 47 May 1 70 13225 123 1-95 459 1.92

The advantage is slightly in favour of
insignificant. The smaller veneer band 3 by 3 inches takes up much less space
in the greenhouse or hothed than the two larger bands. When the grower is
experienced and efficient, satisfactory and more ecohomical crops can be started
in flats. The inexperienced grower may probably find fewer losses in trans-
planting by the use of hands.
per band).

the bands but the difference is -

Their cost is not great (less than one half cent
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'PAPER MULCGH BXPERIMENT
(Project H. 685)

In ‘this experiment we are indebted to the Sidney Paper and Roofing Com-
pany for supplying the paper and to the Canadian Pacific Railway Company
f(ln their keen mtel est in the test as shown by tlanspmtmg the paper free of
charge.

" To ascertain the merits of. papel mulch as compared with the ordinary
_dust mulgh resulting from clean cultivation eighteen varieties of vegetables were
‘grown with and without paper mulch.

" The seeds of beets, carrots, beans, cucumbers, cantaloupes, spinach, lettuce,
onions, corn and potatoes were seeded in rows and the paper was applied as soon
as the seedlings appeared above ground. Pepper, eggplant, tomatoes, celery,
cabbage and cauliflower were started in the green house and planted out June
i0. The rows were thivty feet lorig and spaced- either 19 inches or 37 inches
apart. Six rows of each vegetable were planted. - Two had paper on both sides,
two had paper on one side only of the row, and two rows had no paper on either
side. The paper was fastened down with slats of wood- held in place by wire
staples pushed into the soil to a depth of eight to ten inches. Imgatlon furrows
were made -before the paper was put down. '

Peppers gave increased yields of 106 per cent, eggplant 107 pel cent, beets,
109 per cent, tomatoes, 25 per cent, and cabbage, 23 per cent with paper. Carrofs,
beans, spmach lettuce and: potatoes gave no applecmfble increase. The yield
of onions under paper was only one third of that in rows without paper. With
cucumbers and cantaloupes the paper was blown off several times and plants
were damaged by whipping of the torn paper so that results are not reliable.
Corn was destroyed by pheasants and cauliflower by bushrats. Celery failed to
mature in all cases through lack of moisture after irrigation ceased. Iulga,tlon
furrows left under the paper proved -unsatisfactory. They harbour mice, allow
wind t0 get under the paper and tear it loose and permit greater evaporation
of water. Irrigation is difficult to carry out because the furrows silt up benealth
-the paper. :

. The mulch papel has been used successfully by applymg 18 inch stmps
and by means of a small hand plough covering-the edges with soil to hold them
down. The plants ate set in holes cut down the centre line of the paper. An
irrigation furrow is run along each side of the paper. Eighteen inch strips of
paper placed 4 feet apart at 1929 pnces cost without labour charges approxi-
mately $70 Der acre.

One year’s results are 1nsufﬁment to draw any definite conclusions from
the test. 'The heat loving plants generally gave increased yields with paper
mulch, also the paper seemed to have the effect of retaining soil moisture to a
gleatel degree than the dust mulch. It would be necessary to get increased
returns greater than the cost of the paper to make its use economical with com-
mercial crops. Further tests are necessary before it-can be recommended for
general use.

TOMATO . VARIETY EXPRRIMENT
“(Project, H. 211)

For several years individual selections of tomatoes have been made and
tested in triplicate against strains of seed -of the same varieties sold commel cially.
The best. of the selections each year are retained for further testing.  The same
practice was followed in 1929. The plants were started in the greenhouse
March 21 pricked out once April 15, and set in the field May 27 in rows 15
feet long of five plants each. Fruit ripening before Septeinber 1 was used as a
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" bagis for comparing maturity of the different strains. Very little yellows was
found but to eliminate all losses from comparisons the yields are given on the
basis of a single plant.

Table 28 shows the earliness and total yield of all strains tested.

Tables 29 and 80 show a summary of all strains of Earliana, Avon Early
and John Baer tested at this station during four years and give the relative
merits of these three varieties for maturity and total yield.

TABLE 28.—T0MAT0 Variery EXPERIMENT

(Average yield per plant in pounds—tests in triplicate)

Ripe Rank " Rank
Variety Source of seed in Total for for total
August yield earliness yield
1b. 1b.
Eorliana Sd. 7474............... 1928 gelection,...... 12:7% 20-18 1 17
Earliana 8d. 6901, .............. 1927 selection. ...... 1236 |, 23-86 2 3
Alaerity x Hipper CEd_ 6390...... 1927 selection....... 12-08 2236 3 7
Avon Early Sd, 7491............ 1928 selectivn....... 12-08 21-42 4 8
Barijana Sd. 7471.........00nul 1928 selection....... 11-80 23-50 5 5
Darliana Sd. 7476.............., 1428 selection,....., 11-78 20-48 6 16
Avon Barly..c.o..oooviiiinnn.n Ferry 1929.......... 11-62 19:22 7 20
Avon Barly 8d. 7499 ............ 1928 selection 11-60 18-i7 8 28
Earliana 8d.6895............... 1927 selection 11-60 2410 9 2

Avon Early ..................... Burred 1928......,... 11-29 20-71 - 10 14
Earliana.........covievuennnnnn. Ferry 1929..... ees 11-19 21419 11 9
Earhana SA.7472.. ... 1928 selection,...... 11-13 28-73 12
Barliana.........conevviienenaa, Burpee 1429.... 11-11 19-11 13 21
Darliana 8d. 6898............... 1927 selection....... -10-98 20-83 14 13
Alac x Ealhbell Sd 470 ....... 1928 selection....... 10-95 18-35 15 25
Barliana Sd. 7472............... 1928 gelection....... 10-88 2258 16 8
Earliana Sd.7473............... 1928 selection. 10-83 18.87 17 [ 22
Tarliana Sd, 6896............... 1927 selection. . 10-80 23-70 18 4
BEarliana................ ..|Ferry 1928... 10-67 21.17 19 10
Canadian Sd. 7480. . 1928 selecti 10-42 17-50 20 : 37
Avon Barly Sd. 6904 1927 geleetion....... 10-38 16-38 21 45"
Avon Barly......... Steele Briggs 1929... 10-38 17-39 21 35
Iarliana Sd, 7477. 1928 selection....... 10-37 i8-17 23 28
Earliana Sd. 7475. 1928 selection .. 1028 20-15 24 18
Special Tariy 498, Morse 1929... .. 10:25 | 20-50 | - 25 15
Tariiana 8d, 7479... 1928 selection,...... 10-25 18-18 25 27
Alacrity Sd. 6887........... ..|1927 selection....... 10-20 2090 27 11
Earliana.......cooo0vennin.. .. [Steele Brigps 1929, .. 10-15 17-70 28 34
Special Early 498 Sd. 7481.......[1928 selcetion.....,. 9-95 17-98 29 31
Larliana Sd. 7478........... ..|1928 selection. . .. ... 9-90 18.30 30 26
Barliang.......c.o0vevven.. ..|Steele Briggs 1928... 9.75 20-85 31 12
Avon BEariy Sd. 7489............ 1928 selection....... 9-62 17-98 32 31
Avon Early............... ...|Haven 1929..,...... 9-54 18-36 33 24
AvonEarly..................... Burrell 1929......... 9.52 1612 34 48
Barlianf. ....o.voeenivinninnn, Haven 1929......... 9-45 18-65 36 23
Avon Early Sd. 6005...... ..|1927 selection....... 9-37 17-37 36 39
Earliana Sd. 6628......... ...[1925 selection....... 9-30 14-50 37 65
Avon Barly..... P Vaughan 1929....... 9:15 17-51 38 36
Larliana Sd. 7486............... 1928 setection......, 8:85 15-48 39 57
Avon Early Sd. 7490... ........ 1928 selection....... 8-85 15-58 39 54
Eartiana Sd. 7483............... 1928 selection....... 8:73 15:53 41 56
Earliana (Sparks)............... Burrell 1929......... 8:56 16-15 42 47
Barliana Sd. 7484...,............ 1928 setection,...... 8:40 1477 43 63
John Baer 8d.7488.............. 1929 selection.....,. 815 15-56 44 55
Barliana......o.oooiiuinnaien.., James 1929.......... 8:05 17-05 45 40
John Baer Sd. 7494.............. 1928 selection....... 8-03 15-43 46 58
Earlibell Sd.7482............... 1928 selection....... 7-98 15-18 47 60
Barliana Sd. 7487............... 1928 selection....... 7-98 11-22 |° 47 73
John Baer Sd. 7498.............. 1928 sclection.,...... 7-88 14-85 49 62
Barliana.........cooooviinnenn.. Moore 1929..... S 7:53 18:08 50 30
John Baer............ vivev..|Moore 1929.......... 7:37 17-03 51 41
JohmBaer...................... Moore 1928, ........ 7-36 1579 52 52
AvonEarly.........ooooviinunn. Haven 1928......... 7.33 14.43 53 66
John Baer Sd. 7497.............. 1928 selection....... 7-30 15-80 54 51
JohnBaer............coveuuunn, Graham 1929....... 7:13 16-67 55 43
JohnBaer...................... Burrell 1929......... 7:08 15.22 56 59
John Baer 8d. 7500.............. 1928 selection,...... 705 16-22 57 46
JohnBaer...............0.eeee Rice 1928........... 6-92 14.95 58 61
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TaBLe 28.~-TonaTo VARIETY EXPERIMENT -

(Average yield per plant in pounds—tests in triplicate)

. : Ripe Rank Rank ~
Variety Source of seed in Total . for for total -
. August yield earliness yield
‘ Ib. ib.
John Baer Sd. 7495.............:[1928 selection....... 6-87 13.13 59° 7L
Earliana Sd. 7485 11928 selection... ... 6-83 14-33 . 60 67
Earliana Sd. 6603 1925 selection....... 6-73 16-53 61 44
John Baer...........cooonivinnn Bolgiano 1929....... 667" 1747 62 38 .
John Baer............... ..|Bolgiano 1928....... 6-57 16-00 63 49
John Baer S, 7499 ...|1928 selection.... ... 655 13.62 64 70
Jolm Baer......:........ ...|Dreer 1929.......... 6-45 20-05 65 .19
John Baer.............. ... |Ferry 1929 613 13:63 66 69
John Baer............. ...|Rice 1929........... 597 17-03 67 42
John Baer........... .. qteele Bngg‘s 1929... 569 17.77 68 33.°
John Baer, . ..|Vaughan 1929....... 550 16-00 69 49
John Baer Sd. 7496 ..|1928 selection... ..., : 588 1475 70 G4
John Baer........... Graham 1928....... 5:20 18.67 71 68
John Baer Sd. 7408.. 1928 selection....... ' 4.97 1178 72 72
Atlantic Prize.......cvvevvnns. Palmer 1929........ 484 15.66 73 53
TABLE 29.—COMPARISON OF Pmmnnm Varremes ofF Tomaroes ror Torarn YierD
Number | Average of | Highest - Lowest
Year tested of strains | all strains strain strain
tested per plant per plant per plsu_l_t )
Earliana
1b. 1b. “1h.
37" 19-10 28-73 1122
38 36-49 “492-13, 29.25
46 2477 30-20 19-65
45 20-87 26-93 16-563
25-31 3200 - 1916
13 1776 |+ 2142 1443
12 | 37-60 3967 33-95
11 2612 33-17 2261
22 20-07 23-80 17-27
Average..... S 25-39 29.51 22.06
 John Baer
................................................. 22 15-56 ©20-05 173"
....................... 8. .30-09 36-19 23:80
....................... 14 22.24 30-58° 19-10
B 19 16-40 19-60 18-87 -
................................. 2107 26-61 17-12
Summary
FAMBANR. .ot vee s ee et e 166 2531 32-00 19168~
Avon Early . 58 25-39 29.51 2:2.06
John Baer.........covivni e, e eeneeaens eeras PO ) 63 2107 2661 17-12
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Tty 30.—ComPARISON OF DIrrerRENT VARIETIES OF TOMATOES FOR IARLINESS

Number | Average of | Highest .| Lowest
Year tested of strains | all strains strain strain
. tested per plant | per plant | per plant
Earliana
1b. Ib. 1h.
10-02 12:7% | 6-73
25.91 33-59 20-77
16-05 20-64 10-75-
12-87 17-27 5-93
16-21 2105 | . 11-29
1020 i e 13 10-06 12-08 7-33
26-0t 29.55 22-25
17-53 23-08 1510
11-73 16-00 7-93
16-33 20-18 13-15
John Paer
6-65 815 4-97
1733 2(-71 14-39
12-24 14.96 10-14
6-40 7-80 4-87
10-65 1315 8-59
Summary
Earliana..... e 166 16-21 21-05 11-29
Avun Eartly. . 58 16-33 20-18 13-15
John Baer. .. .o.ue i e 63 10-65 13-15 8-59

TOMATO FERTILIZER EXPERIMENT
(Project H. 388)

‘Earliana tomatoes Summerland No. 6896 strain were planted in the green-
house March 21 and set out in the field June 7 in rows four feet apart, the plants
being five feet apart. Records were taken throughout the season on five plants
in each plot. All plots were in duplicate. The test was made on the same
plots as in 1928, the same fertilizers being used on identical plots. Barnyard
manure was applied to half the plots at the rate of ten tons per acre just before
ploughing, and fertilizers were spread by hand- and disked in. The complete
fertilizer used consisted of sulphate of ammonia, 56 pounds, nitrate of soda,
75 pounds, superphosphate, 500 pounds and muriate of potash, 150 pounds per
acre. For purposes of comparison, both 1928 and 1929 results for total yield ave
shown in table 31. _ ‘ '

The effect of the different fertilizers on earliness is shown in table 32. This
records all ripe fruits picked before September 1 each year. All results are
given on the basis of a single plant. Four check plots were used which received




neither commercial fertilizers nor balnyard manure,
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'

The average of theqe four

plots was used as & basis for comparisons, Further tests are necessary befor
definite conclusions may be drawn.

TaBLe 31.—FEeRTILIZER EXPERIMENT ToTAL YTRLD

A Rate of 51?1?1[ ’;‘it;tlz&l A;/gfl}glge Increase | Increase | Average
Fortilizer appli- per por yield over over increase
cation plant plant per checks | checks over
per acre 1028 999 plant 2. 1029 checks
. b, 1b. th. - 1b. Ib. 1b. 1b.
Checks no fertilizer, no man- :

.................................. 27.85 13-38 211 X5 15 S T I PP
No feltxhzols but manure....|.. ... ... +35-87 -22:96 29.14 +8-02 +9-58 +8.70
Sulphate of ammonia without .

PEINANUES. . o o vveinavayanyas 1123 22-80 16-00 . 19.40 ~4-55 +2-62 —0-95
Sulphate of ammonia with .

b eRah 1R £V - TN 112% 39-90 17.37 2863 |+ 12-55 |+ 3-99 |+ 8-28
Nxtrnte of soda without man- B

........................ .. 150 29-45 13:15 21-30 [+ 2-10 |— 0-28 [+ '0-95
Nmate of soda with manure. 150 35:80 20-92 28.21 [+ 8-15 |+ 7-54 |4 7-86
Superphosphate of lime with- ’ R
®out manure..........00u0.. 500 25-60 15-10 20-35 (— 175 |+ 1.72 0-00
Superphoaphate of lime with : . .

MANUYS. ... ys EE T, 500 25-65 25143 25-58 —1.7 + 12:05- |4+ 5-28
Muriate of potash without :

JMANUTE. « e % v e v vseyennanen 150 34:45 12-14 23-29 [+ 710 |— 1-2¢ |4+ 2.94
Mmmte of potfxsh with man- -

........................ 150 20-35 19415 19-% |— 7.00 |4+ 577 |— 0.61.
Complete fertilizer without .

TOANUYE. «v s evaennerennnsen 781 38:78 . 16-42 27.60 |+ 1148 |4+ 3.04 [+ 7-25
Complete fertilizer with man- ’ - ) :
L8 TN 781 35-70 19-85 27-77 |+ 835 |+ 6-47 |4+ 7-42
Tasik 32.—Frprrmizer KXPERIMENT YIELD BEFORE SEPTEMBER FIRST
R
i Racei of D eyl_ 1&1& " pgﬁgn " A;’?éﬁige Inc1;ezltse Increa;se {:_ve:rage
Fertilizer appil- in in per plant 1 over over | imcrease
cacion August | August P ‘checks checks over
per adcre 1528 16:29 Aupust in 1928 in [929 checks
: 1., b, 1b. Ib. 1b. h. b,
Cheeks no fertilizer, no man- :

.................................. 5-12 3-99 955 {.oveiiiiieiien e
No feltlhzer but manure.....{.......... 11-15 4-11 763 |— 397 [+ 012 |— 1-92
Sulphate of ammonia thhour,

O INAMUYE. . .a v i e 1123 12:70 4-d4 8857 |— 242 |4 +0-45.[— 0-9%
Rulphate of ammonia with

TOANUTC. « 4 v st vvuavonantsran Y112} 12-65 2:72 7-68 |— 2.47 |— 1.27 |— 1-87
Nxtlate of soda, without man-

........................ 150 14-80 370 9:25 |~ 0-32 |— 0-20 |— 0-:30
I\ltrate of goda with manure. i50 1190 3:65 ST |~ 322 |— 034 |— .78
Superpliosphate of lime with- ’ )

Oub MANULE. «vvvrvrvranrayn. 500 1635 4-86 10-60 {+ 1-23 |+ 087 [+ 1.08
Superphosnhate of lime with|

TNANUYE. v v iniernnnaseans 500 12-25 3-90. 807 |— 2.87 |— 0-09 |— 1-48
Muriate of potash without : .
TOANUEE. v v vt vyvnraeeearnnans 150 11-50 3-63 7.56 [— 362 [— 0-36 |— 1-99
Munate of potash with man- :

........................ 150 9-85 2-05 640 -|— 537 |- 104 [— 515
Comple’re fertilizer without ‘

TOANUYC. v s veveennnarannan 781 10-88 3-10 6-99 |— 4-24 [~ 0-8 |[— 2-58
Complete fertitizer with man- .
UEC. . vun vt cvronnnannnnses 781 11-35 3-00 17 - 87 |— 099 {— 238
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TOMATO BREAXKDOWN

During the season of 1928 in one part of the district a breaking down of
ripe tomatoes became so prevalent that it was decided to make this break-
down the subject of a special investigation. .

As soon as the trouble was reported in 1929, a comprehensive survey was
made of the situation. Tomatoes showing signs of breakdown were found on all
types of soil, sand, gravel or clay loam, on land well watered and land where
irrigation water was scarce, where barnyard manure had been applied heavily,
lightly or not at all, on new land that had never grown tomatoes, on land where
no tomatoes had been grown for ten years and-on land that had four successive
erops of tomatoes, where commercial fertilizers had been applied heavily, lightly,
and none at all, on land practically neutral and on land distinctly alkaline. It
was found in Earliana, John Baer, Landreth, Bonny Best and Pink tomatoes.
More breakdown occurred on light soils where the plants had made rather scanty
top growth. There seemed to be a correlation between fruits showing break-
down and fruits ripening unevenly with green or yellow tops. No organism
that might cause the breakdown could be discovered. The trouble appeared to
‘be physiological in nature rather than due to the presence or absence of some
goil constituent.

A possible explanation may be found-in the fact that the crop throughout
the valley was later than usual in being set out. It made slow growth in June
and there was little foliage to protect the fruits from the hot sun in July. The
breakdown appeared to be closely related to sunseald. When fruits ripen
unevenly the yellow or bronze tops on the fruit are due to the failure of the red
pigment, lyicopersicin to develop at high temperature, This is more noticeable
'when vine growth is small and in varieties with small much dissected leaves.
It was noted that in several parts of the distriet tomato plants were set out and
immediately irrigated. The irrigation water at that time was very cold.” The
plants accordingly received a check that further retarded top growth. It is
suggested that in order to encourage a strong sturdy vine growth the ground. be
irrigated, if this be possible, a few days previous to planting and that further
irrigation be withheld until the plants are firmly established.

PLANT BREEDING

Some progress has been made in the development of elite stock seed of
those varieties of vegetables allotted to this Station by the Canadian Seed
Growers’ Association,

TFach year, individual plants of Rogers Stringless Refugee, Wardwells
Kidney, Round Pod Kidney, and Pencil Pod beans are selected. The following
year the seed of each of these is multiplied to furnish a reserve stock of seed.
The third year these selections are tested against commereial stocks of the same
varieties and the best retained for further breeding.

A highly selected strain of Golden Bantam corn is being developed. From
o foundation block in 1927 individual ears were selected and planted in an ear
to the row test in 1928. The four best strains were planted in 1929 and
individual ear selections made from these for further testing.

Further selections of Earliana, Avon Farly, and John Baer tomatoes were
made. It was noted that much of the roughness in the Earliana variety appears
to be closely related to the number of locules or seed compartments. If all the
seeds in each locule are fertilized the locules develop normally and the fruit is
smooth. If any locule is not fully fertilized that locule does not develop pro-
perly and a rough tomato is the result. The greater the number of locules the
greater is the liability to roughness. A variation in the number of locules in
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different fruits of the same strain was noted and selections were made to ascer-
tain whether the locule number is a hereditary character that can be used to
improve the strain.

At the request of the Canadian Seed Growers’ Association the Ebeneael .
onion will be substituted for Yellow Globe Danvers at this Station. Selections
of Dav1s Perfect cucumbers made in 1928 were tested and the most promising
strain saved for further testing. The prolonged drought provided a very severe
test for the drought-resistant strains of alfalfa grown without irrigation. . A
very small. quantlty of seed was obtained from a few plants for further trials.

Further work is necessary with Hales Best cantaloupes, Harris Earliest
pepper, Scarlet Turnip, White Tip, Icicle and Scarlet Globe radishes, and Sugar
pu*npklns before any seed will be ready for distribution.

-FLORICULTURE*
ASTER VARIETY EXPERIMENT

(Project H. 263)

A preliminary report on this experiment was made in 1928, Tests have
been continued along the same lines as in preceding years chiefly with the object
of obtaining additional data.where numbers tested plevmusly were too small
to indicate definite colour relations. .

. Segregations in the second and third generations again show clearly that
natural cross-fertilization occurs. The proportion of crosses again proved to be
approximately 10 per cent. A:study was commenced to ascertain if possible
" what insects are responsible for the crossing. A list of insects visiting the aster
blooms was prepared. It will be necessary to carry on this study for several
years. These lists of insect visitors will then be compared with similar- lists
prepared in other parts of the country where crossing is not supposed to occur.
In the meantime isolation of different varieties is the only method of preventing
the natural crossing. A

A further study of the inheritance of colour suggests that there are three
distinct colour series in the aster: a Purple, a Red, and an Albine or White
series. The red series is dominant to white but recessive to the purple. Each
series contains a wide range of varying shades whose relation to each other is
difficult to determine. In this pwrple series, violet, dark purple, medium purple,
light purple, red purple, dark rose, mauve, lilac and lavender; and in,the.red
series, dark red, light red, deep pink, shell and flesh are being studied. No true
blue aster has been observed. The behaviour of whites suggests that colour is
due to the presence of two or more complementary factors. The presence of the
disease “ aster yellows” affects the colour of the blossom. When present in a
slight degree the blossom is of a paler shade than that of the healthy plant of
the same strain. An unsuccessful attempt was made to change the colour of
the blossomn by changing the soil from shghtly alkaline to a dlstmctly aecid
reaction. -

A study of the colour of the stem is also of 1mp01tance to seed growers.
It has been observed that a light purple and a dark.mauve resembled each-other
in colour very closely. The former has a dark stem, the mauve has very little

colour in the stem. The two strains behave very differently genetically Any
plant varying to a noticeable degree from type in the amount of plgmentatlon
of the stem should be 10gued out before blooming,.

* The work in-this division is under the eha. ge of Mr, Alfred Hornby, head gavrdener,
mnder the Supevintendent. o .
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Although weather conditions were ideal for seed formation, the late varie-
ties, Crego Giant and California Giant, did not mature satisfactory yields of
seed. These varieties are not suitable for seed production under Southern
Okanagan conditions,

ZINNIA VARIETY EXPERIMENT

(Project H. 261)

Twelve strains of zinnias were planted as a foundation breeding block. All
strains proved to be badly mixed showing that natural crossing had been taking
place in the fields in which these were originally grown. A wide variation in
type of flower wag noticed. Seed was saved from individual plants to ascertain
whether this variation in type might be eliminated by careful selection. A
fusarium was prevalent in this bloek. The losses from this disease ranged from
25 per cent in a magenta strain to 63 per cent in a crimson strain. The disease
appeared in certain strains soon after planting and continued to make its appear-
ance throughout the season suggesting that it spread in some manner from plant
to plant. This organism is being studied by the Dominion Field Laboratory of
Plant Pathology at Summerland.

Increaging interest is being taken in flower culture in the Okanagan district
more particularly in perennials, bulbs, and rock plants. This interest has to a
great extent been stimulated and developed by the numerous local Horticultural
Societies, Accordingly, the work in this Division of Horticulture at this Station
has been gradually and judiciously expanded to meet the increasing demand for
information and advice.

BULBS

A test of spring flowering bulbs, particularly of the different varieties and
types of tulips, is in progress. Darwins were ugsed in the formal beds, but owing
to lateness in blooming their use is not recommended in beds which are to be
planted later to summer flowering plants. An earlier flowering tulip is much to
be preferred under these circumstances. A test of Okanagan grown tulip bulbs
versus imported Dutch bulbs was inaugurated and the local stock were equally
as good in quality of bloom and general strength as the imported bulbs. This
test will be continued.

Narcissi with the exception of the hyacinths were badly winter killed, and
have again proven unsuitable for open planting under local soil and climatic
conditions. :

ROSES

A new trial of roses was made by planting upwards of 150 varieties of
climbing roses, hybrid teas, hybrid perpetuals, and various rose species. .

A portion of land triangular shape and measuring 360 feet at right angles,
and flanked by a pergola to take care of the climbing roses and trials of other
climbers. :

At the inside base of the pergola, two long beds were prepared for the
hybrid teas, a lawn was laid down in the area of the triangle, in the centre of
the lawn four beds were cut out, and planted with four vareties to colour, viz:
white, crimson, pink, and yellow.

Excavation was made along side of the rockery walk to the depth of two
feet, and a dry wall erected; in front of this wall two beds were prepared, and
planted with rose species.

The weather was very cold and dry at time of planting followed by an
unusual dry summer. These conditions did not allow the roses to make the
growth expected under normal conditions but as a quantity of rose stocks were
bought and a number of thern budded it is hoped to make good all vacancies.

Vo
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"The twelve outstanding varieties of roses that made good g1owt;h duung the
yeal and give promise of all round satisfaction are:

Dame Edith Helen, ' Los Angeles, -
Pauls Lemon Plllzn, Lord Charlemont, -
Frau Karl Druschki, : Admiration,
Rev, F. Page Roberts, Golden Ophelia,
Hoosier Beauty, g Mrs. Jas. Shealel, .
Lady Willingdon, . Isobel.

Most; of the ‘rose species did 1ema1kably well and wﬂl ploduce rmele
material for budding purposes.
All the tenderer varieties and species were plep'ued for winter by mounding
around the plants with earth to a depth of eight or more inches. Tender climbing
_varieties were protected by laying on the'ground and covering, :

PEREN NIALS

The collection of hardy perenmials was augmenrted to some extent by the .
addition of a considerable number of new varieties. The main perennial border
was reset and planted drift fashion, and the spaces filled with annuals. A wealth
of bloom combined with a good colour scheme added much to the popularity of
this border. The showing of hardy early flowering chrysanthemums in particu-
lar was outstanding. Peonies were only a qualified success in the trial beds. and
conditions were evidently too dry for this plant. -The iris border gave a good
show. Hardy fall asters gave wonderful results and a large and 1ep1esentat1ve
collection of these is being gathered together.

ANNUALS

These were planted in beds six feet wide and in mass formation and made.
a mass of colour throughout the summer. Asters, zinnias, annual statice, phlox
drummondi, stocks, verbenas, petunias, and carnations, gave excellent dlsplays
Petunias espemally were a-mass of bloom and are a sure stand'by in the way of
ﬂoweung under dry belt cond1t10ns

. LANDSCAPING

Considerable improvement was made to the grounds of the Station during
the year. In addition to the rose garden which was set out, new lawng were laid.
around some of the buildings and the paths in the main lawn were filled in and
seeded down. A considerable mumber of new varieties of trees and shrubs were
planted out for test purposes and improvement of -the landscape.

HORTICU'LTURAL PRODUCTS *

As 1929 was the first year of operation of the hmtlcultm al products depalt—
ment at this Station, the report is necessarily of a progressive nature. This
work on fruit products is a continuation and expansion of the work which has
been done under the Dehydration Committee for a number of years. This is
an expansion of the lines of work previously done at Penticton and the work
ig etill financed and generally supervised by the Dehydration Committee of the
Federal Department of Agriculture bub is now immediately under the super-
vision of the Superintendent at Summerland. In the four major lines of activity
—dehydration, sun drying, canning, and fruit juice—many worthwhile and
interesting facts have been learned, but it remains for futule seasons to cor-

*The work in this division is under the charge 'of Mr. . I, Atkmson B.S.A,, expert in
Horticultural Products, who has been entirely responsible, uude1 the supelmtendent for this
work, and has plep'ned this section of the report,
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roborate this work before these facts may-be referred to with definite and bind-
ing statements. The past season was an exceptionally fine one from a climatic
stondpoint, thus bringing about unquestionable quality and ideal conditions |
for harvesting. . : '

DBRHYDRATION

Approximately 1,200,000 pounds of dried apricots and over 20,000,000
pounds of dried prunes are imported annually from the United States alone,
while oftentimes our Canadian growers of these fruits have a surplus. Owing
to this situation experimental work has been undertaken at this Station to deter-
mine the suitability of locally grown apricots and prunes for drying. Fac-
tors such as the quality of the dried fruit, the annual yield, and the hardi-
ness of the tree have been considered with each variety. Variations in the fruit
caused by different soils, exposures, and cultural practices have also been noted. |

DEHYDRATION OF APRICOTS

SurraBiLiTy or Varipries.—The dehydration of apricots has been carried
on during the 1929 season with varying degrees of success depending upon the .
variety. Royal, Blenheim, and Tilton due to their qualities of ripening uni- |
formly and the even texture of their flesh made satisfactory dehydrated apricots
while Moorparks made a poor quality. This was due to the fact that Moor-
parks ripen very unevenly, the ripe side often mushing into a “slab” and the
green side turning an undesirable olive green colour. In this connection sun |
drying offers advantages, as even these slightly immature fruits develop a rich
reddish colour. Turther work will be done on sun drying Moorparks before
definite recommendations can be made.

- Maturrry or Apricors wor Dryine.—Fruit for drying is left on the tree
~until the latest time when it can be picked, pitted and placed on the trays
without mushing. It is very desirous that full colour and flavour be developed
in the fruit before it is picked.

Prexine anp Hanonineg Apricors For Dryine—Owing to the ripeness
cdesired every precaution is used in picking and handling this fruit to prevent
bruising or mashing. TFruits that are bruised and mashed produce ‘slabs”
(shapeless pieces) which are the lowest grade.

‘Currine—The fruit as soon as received from the orchard is cut and the
halves laid on trays with the pit cavity up. Tt is imperative to guard against
careless cutters slipping the pit out of the fruit and tearing it in half. Even
the best fruit handled in this manner makes only a very low-grade product.

TraviNg—The ideal situation is to have the apricots as close together as
possible without touching. Little is gained by crowding as the apricots stick
together when they start to dry and pull one another into undesirable shapes.
Full trays are loaded on cars and run into sulphur chambers.

Svrpnur CuamsERs—The sulphur houses in use at the Station are of
double thickness board construction with building paper between the boards.
Each chamber is just large enough to comfortably accommodate one car of
trays. There are many more elaborate plans for -the sulphur chambers but
the aforementioned is the simplest and is sufficient for local needs at the present
time. Whatever the type, it 1s essential that the sulphur chamber be practically
air tight to prevent leaks during sulphuring, . :

_ SvrpauriNG.—Before sulphuring it is advisable to slightly moisten the
fruit to improve its ability to absorb the sulphur fumes. A mistlike spray has
given good results at this Station. Seven pounds of sulphur per green ton has
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" Dbeen used with satisfactory results. The sulphur should be a grade free from
arsenic and dry enough to burn easily. If difficulty is encountered in causing
complete combustion of the sulphur, three to four per cent of powdered sodium
or potassium nitrate aded to the sulphur will overcome this difficulty. The
simplest method of burning the sulphur is to place it in a shallow tin plate, -
supported at least an inch above the floor. The sulphur may be ignited with
burning shavings or with hot coals. Apricots for dehydrating are exposed for
one hour. ‘

OperATIONS IN DEHYDRATION OF APpRIcors.—Upon removal from the sul—
phuring chambers the trays were placed in the dehydrator where the air was
heated to 185° . while a relative humidity of 15 per cent was maintained. The
temperature never exceeded 150° F. at any time to avoid calamehzmg the
sugars. The apricots were sufficiently dried when they would not remain in a
ball when squeezed in the hand. Apucots that crack when pressed have been
dried.-too much.. This dried fruit is next placed in clean wooden bins Whele 11;
cures until the end of the season.

Processing.—In California where this industry is extensively developed
the dried fruit is sold by the grower to a processing and packing company.
Here the apricots are sorted, graded, resulphured and steamed to a definite
“moisture content (around 22 per cent). While the fruit is still hot it is pressed
into paper lined cases. " \ ‘

N

DEHYDRATION OF ITALIAN PRUNES

Experimentali- work to determine the qualifications of Okanagan grown
Ttalian prunes for dehydration have been carried on at this Station during the
‘past season with very encouraging results.

MATURITY OoF PrRUNES ror DryiNG —Whelevel possible the rprunes were
allowed to drop on the ground. . Odd trees began to drop during the week of
September 16-23 but the main crop did not commence to drop freely until the .
first week of October. A good quality of dehydrated prunes can be made only
from fully maturve fruit. The last prunes for the Station dehydrator were

gathered October 20. At this date only a few were still on the trees, and these
were separated and canned.

SpparATION oF PRUNES INTO QUALITY GRADES.—AS & prune is coloured for
‘six weeks before it is ripe 1t is impossible to separate the -different maturities
by hand. By allowing all the fruit to drop, the maximum maturity is obtained,
but as all the fruit that drops does not contain an equal amount of sugar, the
necessity arises for a method of separ: ation that will divide the prunes into lots
according" to their sugar content. *This separation has been 'effected with
solutions of calcium chloride, one of 40° (Salometer scale) and the other of
55° S. Thus three grades are obtained, those that float in the 40° tank being
designated as No. 1 Floaters, (8rd thty) the winkers which are conveyed to
“the 55° 8. tank are separated into No. 2 Floaters (2nd quality) ; and No. 2 sinkers
{1st quality). The dry away for prunes of the first grade varied from 4-1 to
5+5-1, the second grade averaged 3-1, while the third grade dry away ranged
from 225 to 2-5-1. Tt is felt that if locally grown prunes are allowed to fully
mature and the greenest'separated and can-ned, that a dry away.of 3-1 can be
relied upon with a safe margin. There is a need of further investigation to
determine the practicability of using other concentrations of calcmm chloride
from both the canning and dehydration standpoint,
* A great deal of work has been done on this method of separation by Professor I, H.

VVleg'md and D. E. Bullis of the Oregon Experiment Station. Details of their work is
contained in Oregon Station Bulletin number 252,

R
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Lyr Drerine.—After separation into quality grades the prunes were lye |
dipped. The solution used for this was maintained at a temperature just below |
boiling. It contained just sufficient lye to slightly check the skins when the |
fruit was immersed for a period of 2 to 4 seconds. Too. much lye caused
unnecessary damage by cracking the skin and destroying the skin pigments, !
Dried prunes that were subjected to str ong lye were dull and did not possess the |
dark shiny black colour of those dipped in the weak solution.

WasHinG—The prunes were thoroughly washed in fresh cold water and
. trayed. This step is of much importance as the calcium chloride and lye -
adhere to the skin and if not removed an undesirable greyish film is deposited
on the dry fruit. Neither calcium chloride nor lye are injurious to humans
in the quantities present on the fruit hut as it is easily removed it is much |
more desirable to do so and thus obtain the brighter colour.

OPERATIONS IN DEHYDRATION OoF PRUNES.—The trayed fruit was then placed
in the dehydrator where the temperature ranged up to 165° F. The relative
humidity was maintained between 15 to 25 per cent, eighteen per cent relative |
humidity being the most desired percentage. The drying times vary with the
type of dehydlatm ' ‘ ;

CURING AND PackinG—The prunes were stored in bins where the moisture
content was equalized between the individual fruits until packed. Upon removal
from the bins, they were graded, processed in boiling water for 8 minutes and
packed in wax-paper lined cases.

Increasep Yienp—Keane of Penticton™ has estimated the increased yiéld :
of prunes allowed to remain on the tree until late in September at “least 30 per
cent over their weight at the time of fresh prune shipments.” The fruit on a
block of prune trees in the orchard of E. Foley-Bennet, Penticton, was purchased |
by the Dehydration Committee. The yield on this block was 30 per .cent
by weight higher than on a similar number of trees growing under identical
conditions and from which the fruit was picked for fresh fruit shipment early in
September,

DEVELOPMENT OF PRUNE AND APRICOT ORCHARDS FOR DEHYDRATION

Osovoos Orcmarp.—This five-acre orchard was set out in the spring of
1928, on a ten-acre block of land loaned to the Committee by the Provincial
Depalbment of Liands for trial orchards of prunes and apricots for dehydration
purposes. The block was fenced, and flumed for irrigation by the Committee.
Ifour acres was set to apricots; thlee acres being planted to Tiltons and one
acre to Royals, both of which are excellent drying and canning varieties. The
remaining one acre was set two-fifthe to Italian prunes and three-fifths to
Petite prunes.

The Royal apricots did not make a good start as the stock was poor, and
was replaced and replanted in the spring of 1929. The entire orchard has made
fairly good growth. A cover crop of vetch has been started and one crop .
disked in in 1929. Development and growing costs are being recorded on this
orchard,

SUMMERLAND ORCHARD.—A four-acre orchard of Italian prunes was set out
at the Experimental Station in the spring of 1928. This orchard is adjacent
to the dehydration plant and has made splendid growth. Complete develop-
ment and other costs are being recorded. The Osoyoos orchard is being
developed with a cover crop of veteh while the Summerland orchard is being
fertilized and intercropped with ground crops such as mangels.

*F, H. and F. W, L. Keane, “Prune Experiment 1929”7 Penticton Co-operative ‘CGrowers.
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_ SUN DRYING : )

Sun drying of apricots’ was carried on ab this Station with very gratifying
results during the 1929 season. The point of interest now is whether or not
sun drying would be practical every year. '

OperaTIONS IN SUN Dryine—The preparation of the apricots up to the
sulphuring is the same for both .dehydrated and sun dried. Sun. dried how-
fzver, are sulphured for four hours while dehydrated are sulphured only one
hour, o . - :
After the four hour sulphuring period the trays were laid in rows on the
ground in .a locality free from dust and where the fruit was never shaded.
Two to four days was required to develop sufficient colour after which the
trays were stacked in the shade where the remainder of the drying took place.
When the fruit was dried to a rubbery consistency it was seraped from the
trays into curing bins. THere it remained until the end of the season. The
processing s usually the same for sun dried apricots as for dehydrated.- .

Cruimatic Facrors IN SuN DryiNg (a) ‘PrecierraTioN.—A review of the
precipitation during the apricot sun drying period of from July 25 to August
15 for the last fourteen years, 1916-1929 inclusive, is as follows:— :

: TABLE 33.—PRECIPITATION DURING APRIcoT SUN DRYING PERIOD
Number : - Total
Date . of raing Year of rain precipita-
' ' . ~ tion
in,” °
2 1918, 1921, v e 017 !
2 1018, 1921 .ciiiiann.n 0-32 .
3 1016, 1917, 1022........ 0-22 -
9 1016, 1917.............. 0-05
1 1017 e e 0-14
R 1919,°1926.. ... T 010’
2 1018, 1928.......... ... 0-08
1 1018, v 017
2 1919, 1929, ............. 0-07
2 1919, 1927, ..........0.. 0:10

£ €0 1= 1O = 00 = — 00 DO

1922, 1924.. .. .. 0-10 .

It is noticeable in the above table that the precipitation is extremely
light. During light showers of this type the trays of fruit could be stacked in
a shed or covered with a tarpaulin. It is taken for granted that sun drying
will be on a small scale for the first few years in which case the trays could

be quickly gathered in case of an impending storm. The average precipitation *

for this period over the.fourteen years i§ 0-3035 inch. It will be noted that
showers after August 12 appear heavier and more numerous. This is.not
serious, however, as the bulk of the crop can be dried before this date.

(b) Average MaxiMum TeEMPBRATURE.—The average maximum tempera-
tures for this period are graphically illustrated on page 57. ‘ o

It will be noticed that 1929 exceeds the records of the previous years with
an average maximum of 88-1 degrees F.; and-that only two drop below .80
degrees F., namely 1916 and 1918. Both of these years were quite wet at this
period. It will be interesting to determine how low the average maximwm can
drop, for this period and yet maintain sun drying as a practical operation.

N







57

{c) Hours or SunnieaT.—The long houl.s of sunlight are a very favour-
able factor in making for drying efficiency. ‘The average hours of sunlight for
the period of July 25 to August 15, fn01 the. last fourteen years has averaged
ten hours of sunshine pe1 day.

SOF EYTTTII TR Iiilpllllwmuml T T T I p g 00°F
= R . . <8
E ~ L T

80F = = O e - - = 80°F

fanHl_lllHl A R A A T AT A T R T (e TR A Hlllnﬁmo}:
1916 jleleg l9|5 I9|9 1920 1921 1922 1923 1924 1925 1926 1927 . 1928 1829

Future work will- plove or dlsprove the adaptability of the Okanag,an
Valley climate for sun drying on a large scale. At present, however, it is felt
that growers could make a start in a small way by utilizing apricots that have
become too ripe for fresh fruit shipment, or fruit for wluch 2 definite worth-’
wlnle price has not been offered. .

CANNING

A small canning line was installed during the 1929 season with which to
make tests on new varieties of fruits and vegetables g,l own at the Station and
also to determine the most su1table ‘cooks” and “exhausts” for the fruits
commonly grown in the valley. It is felt that rather an irregular schedule of
cooks has been followed by the commercial canners, thus lowering the grade
of the product. The proper. matuuty of the fruit for best cannmg quality is
also a factor needing consldemtlon _

MATURITY TESTING

Picking of fuut ab the proper stage of maturity is a pmulem of great
economic importance in the Okanagan Valley. Difficulty is being experienced
with Royal Anne cherries, apricots, peaches and Italian prunes, the general
tendency being to plck all fruit before it has reached. prime - condition - for
canning,

Because of this situation work was undeltaken on Royal ‘Anne ‘cherries.
This year’s tests, however, were confined to fruit grown on the local Station
. and merely serve as a foundation for future work. The Oregon HExperiment
< Station® found that Royal Annes with julce at a -balling degree of 20 per cent,
- produced a .good' ‘quality of canned product. This was the lowest balhng
degree that was recommended. In the loeal work it was found that it was a
week after the cannery in Penticton started canning Royal Annes before those
on the Station were ripe enough according to this test. During all this time
the fruit had a wonderfully good appearance and would have been picked by
commercial growers, It might be found that 20 degrees balling is not the most
practical degree for our conditions and it is-hoped that more detailed work

may be done during the coming season.

APRICOT COO0KS .

Duung “thé past season commercial cannets ex:penenced dlﬁioulty from
apricots “mushing” during the usual cook of 15 minutes for number two cans of
Royal and Blenheim apricots. Tests in the Station plant showed that number
2’s were completely sterilized if exhausted to 160° V. at the cen’ole of ‘the can’
and cooked “in" boiling water for only 7 minutes. This was the minimum “¢ook
used, The friit’ “held up very well, each piece was clean out, and the s SyTup was-
pelfectlly clear- The flullt was not ‘as tendel as desned howevel, and it 1s'

* Olegon Statlon Bulletm No 247, by H. Hartman- and D. E. Bulhs
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therefore better to recommend the 8 or 9 minute cooks. Even the 10 minuté
cooked contained mushed specimens. It is to be noted that this cook is for a
rotary cooker where cach can gets a similar cook or for open tanks of boiling
water where the cans are not crowded together. If the cans are in large iron
crates where heat penetration to the centre of the crate is slow, the cook will
necessarily be increased. In the interests of a high quality standard pack it is
advisable to use a rotary cooker.

VARIETY TESTING OI' PEACHIES FOR CANNING

As present varieties of clingstone peaches are not commercial in the
Okanagan, the problem of producing a hard-fleshed freestone peach has attracted
considerable attention for some time, This problem is of great cconomic imiport-
ance as peaches have been grown in this section for 25 years and the pack is still
of very inferior quality. .

The characteristics desired in a prime canning peach are as follows: firmness
of flesh, maintaining definite edges after being cooked and not “sluffing off,” clear
syrup, deep golden colour, absence from red about the pit, good flavour, and a
round shape. :

During the 1929 peach season, the scedling varieties of Vedette, Vaughan
and Valiant were canned as well as Tuscan Cling, Itlberta, and J. 2. Hale. The
latter two varieties are already commercial and provided a comparison by which
to judge the seedlings. _ .

The results are very gratifying, The Vedette approaches the ideal described
above, and both the other two varieties are better than either J, H. Hale or
Elberta. Hlherta is the poorest of the group and yet the greatest acreage is
planted to this variety.

The following process details were used in canning the samples in this
experiment;— ‘

S TUD. et 55° Balling.
Size of Can Time
Exhaust. . vvee e e i Number 2’s 5 minutes at 212°
Number 2%’s 6 minutes at; 212°
{7070 - Number 2’s 11 minutes at; 212°
Number 2%’s 13 minutes at 212° (very short).

BEVERAGE WORK

Investigation was undertaken this year to determine a commercial beverage
that could be made from the cull apples of the Okanagan. Considerable atten-
tion was given to wine yeast, fermentation technique, and the length of the
- fermentation period. More detailed information on this work will be given after

further investigations. :

TOBACCO*
THE SIHASON

April opened with moderately warm days and cold nights. The tempera-
ture on the morning of the 6th, dropped to 22 degrees F. Half an inch of snow
fell on the 7th. Frost and cold winds prevailed until April 18, when the last
frost was recorded. The mean temperature for the month was 45-78 degrees
I, the average for April over a period of 14'years heing 47-20 degrees F.
There were very light showers at intervals throughout the month with a total
precipitation of 0-26 of an inch. The 14-year average precipitation for this
month being 0-74 of an inch. Sunshine was considerably above the average,
- there being recorded 215-1 hours, the average for 13 years being 192-1 hours.

* Prepared by A. J. Mann, B.S.A,, Tobacco Specialist for B.C.
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On the whole, the weather during April was cold and backward. Seed beds
were not sown until April -11, and germination required from 8 to 17 days.
Early May was only 1110de1\ate1y warm. The mean temperature for the month .
was 58-20 degrees ¥,, which is nearly 2 degrees I'. above the average. A total
precipitation of -16 1nches was recorded, the average being 0:69 of an inch.
On light sandy soils irrigation was necessary befme planting. The steam’
sterilized seed beds produce healthy plants and free of weeds. IT'rom 41 to 49
days were required for the first '})lmlh to reach. transplantable size and on the
whole, the seedling plants were not ready for transplanting until after the
first of June. The month of June was about an average one both for tempera-
ture and pr empltatlon A maximum temperature of 84 degrees F. was recorded -
on the 24th. Rains fell about the 16th and the total precipitation for the -

month was 1-02 inches, the average for June being 1-09 inches. The weather .-

was favourable for transplanting which was general during the first week of
June and completed before the middle of the month. In 1927, 1928 and again
this year, flea beetles were numerous and déstructive to young tobacco plants
in the field. To protect the young plants from the ravages of this pest, 1t was’
necessary immediately after transplanting to spray with nicotine sul-ph:ate dust.
Cutworms were not very troublesome this season. TFor almost a month after
transplanting, wire worms necessitaled considerable. replanting. Notwith-
sbanding irrigation being applied previcus to transplanting, soil moisture was
not plentlful and a second irrigation was needed in early July. In general,
however, good stands of plants were established. July was hot and very dry.
The highest temperature of 98 degrees I'. was recorded on July 30, The mean
temperature was 70-14 degrees I'., the average being 70°66 degrees F. Only
one very slight shower with a plempltatmn of 0-02 of an inch was recorded °
on the 6th, the average being 0-63 of an inch. "During this month all tobacco
- plots received two irrigations and plots which were located on light sandy
soil veceived three irrigations. The tobacco horn worm, a pest which lias been
very destructive to tobacco plants in July during the past four years, was not
numerous this season. August this year was the hottest month, the mean
temperature was 71-16 degrees F., the average being 68-77 deglees . The
highest temperature of 95 degrees occuned on August 10. A precipitation of
056 of an inch was recorded on the 23rd, this being the only one for the month.
Inadequate soil moisture ‘conditions dunng August and September retarded the
normal maturing of the leaf. Commercial and- experimental tobacco crops
were thin, patchy and late. Harvesting under favourable weather conditions
extended from late August until late September. The autumn was character-
ized by dry, bright weather and the absence -of strong winds. The
first frost, 3 degrees, was recorded on October, 29. The extreme
dry weather during the late swmmer and aufumn was not favourable for the !
proper curing of tobacco. The leaf dried too quickly and a considerable amount
of leaf cured with undesirable green and mottled colours. After June the sea-
son was abnormally dry and there wéds an unusual amount of high barometric
pressure and a tendency for dry winds from the north. From June to Novem-
ber the season was not normal and not favoulable for the pr oductlon of quality
leaf tobacco. o
. The first natural partial case of tobacco leaf for the season occured on
November 16-17 when rainy weather prevailed. The first natural complete
case of tobacco leaf for the season occured on November 29 when a - thick
blanket of fog covered the valley for about .12 hours.
CROP CONDITION AND ACREAGE STATISTICS
" On the whole, the 1929 British Columbia commercial tobaccc crop was
thin, patchy, uneven, backward in growth and matwrity, free of disease in the
field and also in curing barn. The -crop was low in yield and only fair in gen-
eral quality. In most instances, the cured leaf wag of desmable body and tex-
ture and of medium free burn Wwith white ash.
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The thirty-acre Sumas crop which was called Bright flue-cured tobacco
did not resemble this type of tobacco either when growing in the field or when
cured. It had no resemblance to Bright flue-cured tobacco as produced at
Summerland, or in Southwestern Ontario, United States, Nyasaland and Rho-
desia. The leaf was dark brown in colour and heavy in body and resembled
Quebec cigar filler leaf.

Other types of tobacco not known: to the Canadian trade were produced
to the extent of fifty acres. These unknown types were poor in general quality
and had undesirable green, dark -green, red and mottled colours.

Some good quality *air-cured Burley was produced. Samples of this were
carefully tested for grade and quality. The results were as follows:—(1)
Bright leaf, number one grade, 37 per cent; (2) Red leaf, number one grade,
45 per cent; (3) Red leaf, number two grade, 18 per cent. It should be noted
that the samples contamed no tip or lug leaf but leaf only from the middle of
the plant. The air-cured Burley was very good in general quality. The leaf
was smooth and desirable in body texture and colour.

Two samples of Sumas cigar leaf of the variety Connecticut Havana 38
were tested for grade, quality and value. These samples contained leaf only
from the middle of the plant and were fairly typical of the geneval quality of
the Sumas cigar leaf crop. These tests were based on Quebec’s 1929 com-
merecial grades and prices. The average value per.pound of the first sample
was 24-8 cents and of the second sample 19-8 cents. The average value of the
two samples was 22-3 cents per pound. Ifor a comparison of values, samples
of Ontario grown cigar leaf of the same variety and of leaf from only the
middle of the plant were tested. The average value of the Ontario samples
was 29-3 cents per pound or 7-0 cents more per pound than the Sumas leaf.-
Notwithstanding this increase in value, the Ontario samples were graded only
fair in quality of leaf. This compau‘:on of values indicates that there is need
for considerable improvement in the general quality of the Sumas cigar leaf.

This season’s tobacco crop was approximately 17 per cent less in acreage
than last year, 1928, No commercial acreage was produced in the Okanagan
Valley this season. In the Sumas district there was an increase in acreage of
approximately 60 per cent. In table 34 are presented the estimates of acreage,
yield per acre, production and farm values of the British Columbia tobacco
crop for the years 1925 to 1929, The estimates were based on a survey of the
crop in the field just previous to harvesting, the condition of the crop when
curing in the barn and by testing the grade and quality of the cured leaf. The
estimated farm values of the crop were based on tobacco malketlng condi-
tions and prices which prevailed each season.

TapLe 34.—Estimarep Area, PropucrioN AND FPARM VALUE oF ToBacco IN BRITISE CoijBm, 1925-29

Year Yield TFarm
: Area, per acre | Produetion value
) acres Ib. o Ib. 3 )

1925, usiv e DORURTTRRRTN 10 1,100 11,000 | 2,200
B R PR 55 1,225 67,000 14,070
1 360 1,305 - 470,000 86, 760
1028, . i e e 116 1,415 . 164,200 32,840
B seeeties 100 . 878 . 87,850 , 16,700

PRESENT STATUS OF THE BRITISH COLUMBIA TOBACCO INDUSTRY

From the standpoint of the individual tobacco grower in British Columbia
the years 1927 -and- 1928 were most disappointing. After spending time and
money to the production of the crops he found himself unable to dispose of the

* Air-cured- to distinguish from that portion‘of the Burley crop which was flue-cured.
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cured leaf at a price even approaching the cost of production. At the time of
wutllndg, February, 1930; a portion of the 1927 and 1928 crops still remains
unso

Having no raw leaf tob'wco purchasing organizations and plocessmg plants
in the province, the growers were dependant on eastern tobacco compames in
purchasing their crops. With plentiful sources of dependable supply in the
East where tobacco of desirable type and quality can be readily obtained, it is
obvious that eastern tobacco buyers and manufacturers were not 1nteres‘oed in
developing the tobacco industry in new unproven districts in British Columbia -
located several ‘thousand miles from their processing plants. Moreover, the
tobaceo was of variable grade and of low quality. These conditions of grade
and quality were to be expected when the tobacco crops were produced by
inexperienced. growers in small lots over a widely scattered acreage in districts
having extremely variable conditions of soil, moisture and climate. Further-
more, the volume of each grade and the total volume of all grades were far too’
small for economical processing or for establishing uniform desirable .stocks.
The important factor -of econtinuity of supply was uncertain and prices asked
by the growers were far too high to succassfully compete . with "quality leaf
produced by experienced growers located in established tobacco districts in
close proximity to eastern tobacco buying, selling and amanufacturing organi-
wabions. The prices asked, however, from the growers standpoint were not too
high when their high costs of ;pI'OdllCthl’l were considered. However, these pro-
duction costs were too high to secure economical returns. These high costs of
production were to be expected when the tobaceo crops were grown on high
priced land, usually under irrigation and by high priced inexperienced labour.

Briefly, sueh were some of the reasons why British Columbia tobacco growers -
failed to successfully sell their 1927 and 1928 tobaceo crops. Nevertheless,
enough good (%;nh’oy tobaceo was produced to convince interested people that
Brltlsh Columbia can produce tobacco of desnable quality when grown undel
suitable soil and cultural conditions. ,

‘In 1929 field progress was made in that the tobacco acreage was located |
in a small area in one distriet and under one central management. However,
the improvement in the quahty of leaf was not commensurate with the
advantages named. Some of the reasons for not attaining the desired quality
of leaf were as follows: (1) failure to produce sturdy seedling plants in season; -
{2) "growing too large an acreage during the initial stages, before expenence
and information had been secured on the particular tobaceo cultural and curing
problems of the district; (3) growing unsuitable types of tobacco to meet the
* exacting requirements of the trade; (4) growing too many types of tobacco and
thus giving less care and attention to the more worth while types where profits
might be expeeted; (5) growing tobaceo on unsuitable so0il, which may result in
almost complete failure, especially with Bright flue- cured tobaceo; (6) made-
quate curing bam space and equipment; (7) rough handling of "the crop by
inexperienced labour. Nevertheless some good quality tobacco was p1odueed
due to careful hushandry on certain fields.

After the experience of trying to sell the 1927 and 1928 tobacco cmps in the
East, the British Columbia tobacco interests believe that if the.industry is to be
placed on a sound basis that it is necessary that the raw leaf be processed and
mamrf-a,e.tured within the provinee. In 1929 this idea gathered momentum with
a number of business men and resulted in.interesting a well know enterprising
Vancouver business firm, who for years have been favourably known for their
agricultural activities throughout the province. As a result of this firm’s
extensive business organization coming to the aid of this new industry, confidence
was strengthened, credit was stabilized and finally a small but well equipped
tobacco factory was established, where the unsold crops produced in the past

'
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two seasons are now being manufactured into medium priced pipe and cigareite
mixtures. Reliable reports of satisfactory sales have been received. The future
of the industry appears to be more plomlsmg now than it has been for several
vears. However, to measure to this promise, there must be a sincere united
effort of the growers to produce a dependable supply of desirable leaf as required
to maintain a factory production of satisfactory bhlends or mixtures which meets
the approval of tobacco users.

EXTENSION WORK

With the commercial tobacco acreage located in one district and under
one management in 1929, fewer requests for information on the various phases
of tobacco culture, curing and marketing were received than in former years
when the acreage was widely scattered throughout the provinee.

During August, in company with Dr. N. T. Nelson, Chief of the Tobacco
Divigion, Ottawa, W. T. Hunter, Superintendent of the Summerland Station,
tobacco meetings and conferences were attended and addressed at Vancouver,
Sumag, Summerland, Kelowna and Vernon. These meetings represented growers,
growers’ associations, boards of trade, bankers, provinecial agricultural officials,
and interested business men. At these meetings, an attempt was made to
develop a viewpoint which would ultimately help to establish the industry on a -
more conservative and rational basis. Samples of cured leaf from British
Columbia, Western Ontario and United States were placed on the table and
discussed and compau,d as to grade and quahty The cured leaf in stocks in
Vancouver and in the Okanagan Valley, growing tobacco crops, curing barns,
equipment and tobacco soils were examined. Recommendations for next seasons’
tobacco operations were given to the growers. ,

As opportunity would permit throughout ‘the season, timely practical
demonstration and cultural information were given to the growers in the field.
On the whole, there was not much time available for extension work, the major
season’s effort being directed on definite tobacco experiments located at the
Summerland Station and in the district of Kelowna.

EXPERIMENTAL V‘If ORK

During the initial stages of tobacco experimental work in British Columbia,
yearly changes and modifications have been necessary to meet the rapidly
changing problems confronting the industry in this new field. In a mountainous
province like British Columbia there is an extremely wide diversity of cultural
and environmental conditions. Tor instance, in some tobacco districts: in the
province from one to four irrigations per season are necessary to sustain a
tobacco crop to maturity whereas in other districts a tobacco crop can be success-
fully grown without irrigation. The tobacco plant is very sensitive to- its
environment and slightly unfavourable conditions may have a marked influence
on the performance of the plant, especially in its work of producing leaf of
desirable qualify. This performance may be even more marked according to the
cultural treatment received by the plant such as time and amount of irrigation,
distance apart of planting, time and helght of topping, time and number of
suckerings and time. of harvesting.

Five years, 1925 to 1929, commercial and experimental results in the culture
of tobacco in various south:ern- parts of the province have demonstrated that high
yvields can be produced. This high yield, however, has not been consistently
associated with quality. After.sorting the cured leaf for determination of grade
and quality, it is quite obvious that there is need for more definite information
on different cultural and curing treatments and of their effect on the quahty of
cured leaf.

Leaf analysis for the determination of grade and quality is the most -
important phase in the interpretation of results of the majority of tobacco experi-
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ments conducted at this Station. Until last year, 1928, no definite attempt was
nrade to classify the cured leaf into commercial type grades and place on a
numerical basis: This lack of numerical standard on which to determine grade
and quality depressed the interpretation of results. The ravages of wire-
worm and physiological diseases, seasonal and environmental disturbances have
materially retarded the progress of establishing this commencial type grade and
numerical standard. However, to accurately interpret the results of our tobaceo
experiments over a period of several years, a workable grade and quality
standard must be evolved. ' - ,

. Irrigation and fertilizer experiments were initiated but inadequate irrigation
facilities and variable soil conditions revealed possibilities of too much experi-
mental error-to justify the completion of these exacting projects. Judging from
past experience it is doubtful whether accurate duty of water and fertilizer
experiments can be determined at this Station with the present equipment and
allotment of land. Owing to these unfavourable soil and water relations, irriga-
tion and fertilizer experiments have been abandoned.

FIELD EXPERIMENTS CONDUCTED IN THE OKANAGAN VALLEY
General Varietal Test

This experiment was begun in 1925 to determine the types and varieties
of tobaccos which are most suitable to grow in these southern interior irrigated
valleys. The tests have been conducted on soils which varied from sand to clay
and which included bench land, low land, irrigated and non-irrigated land. All
varieties tested were cured and then. shipped to the Tobacco Division, Central
Experimental Farm, Otbawa, to determine the quality of the cured leaf.

- Kelowna 1929 :

In the distriet of Kelowna, two types of tobaccos which include nine
varieties, were tested on low, level, silty-loam land. The plants were supplied
“from the Summerland Station and transplanted on June 4. While the plants
were small it was necessary to protect them from injury by flea beetles with
nicotine sulphate dust spray. During the season the plots received two irriga-
tions. In normal seasons this particular area of low land usually requires no
“irrigation to sustain crops to maturity. ‘No frosts, hailstorms, or severe wind-
sborms were recorded. ' :

Tobacco diseases were prevalent this season. The variety Greemvood
recorded 28 per cent slight rust. The Burley varieties averaged 33 per cent

mosaic. Of the Burley varieties, the lowest percentage of plants affected with-

mosaic was 12 and the highest 64 per cent. Owing to the unusually dry season
and the severe infestation -of mosaic, the varieties made only fair growth and
gave only a medium yield. All varieties were topped and harvested in good

season. The yield per acre and the percentage assorted grades of cured leaf and-

the general quality of the varieties tested are presented in table 35.
; " Tasik 35.—BuRrLey V:\RIET'{ TesTs—BeNnvouLiN, KeLowna, B.C., 1929

Yield of Percentage of assorted grades (middles only) Relative

Variety cured leaf — . general

‘per acre Bright Bright * Red Red quality

No. 1 No. 2 No. 1 No. 2
Ib. -

Halley’s Burley. .. 2,060 0 64 0 v 35 5
Broadleaf Burley . 1,929 0 16 0 | 84 8
Stoner Burley........... . 1,919 0 50 0 50 .2
Station Standup Burley..... 1,902 0 54 0 44 ; 4
Kelly's Burley............. 1,843 0 91 0 9 1
Standup Resistant Burley. . 1,815 0 47 0 53 7
Judy's Pride Burley........ 1,758 0 Vi 0 21 3
Resistant B1193XX Butley. 1,724 0 51 0 49 [

" Single plots—25 plants per plot.
See 1928 Summerland station report, page 38.
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These Burley varieties produced no wide variation in quality in the various
grades of leaf and no number one grade of bright leaf. The lug and ¢ip grades
are not included in the accompanying table. In the lug grade, all varieties were
only fair in quality, With the tip grade, the varieties graded from poor to fair
in quality. ' - '

qIn t}:jl’e leaf grades, Broadleaf and Standup Resistant, were poor in quality.
The other varieties were only fair in quality. On the whole, the leaf was
leathery and heavy in body and had variable dull green colours. Kelly and
Judy’s Pride had the most neutral aroma, The iother varieties had a peculiar
smell similar to that of paint and oil. * This season’s leaf was more like Ontario
Burley than the 1928 crop.

During the past five years results have often shown that high yield is not
always associated with high quality. For instance, in this test, Kelly which
graded first in general quality graded fifth in yield.

. Summerland, 1929

Five types of tobaceos, which included twenty-one varieties, were tested
on irrigated sandy loam bench land. The seed was sown on April 11 in semi
hot beds under glass and cotton. The plants were transplanted on June 5 to
June 10. The cultural care of the plots included three hoeings, four cultivations,
four irrigations and two suckerings.

In 1928, drought spot or flannel in the Bright flue-cured plots, 26 in number,
averaged 48 per. cent. This season, 1929, drought spot in 36 plots, averaged 30
per cent. This is a decrease of 18 per cent as compared with last year. In the
varietal and cultural test plots, the percentage mosaic was as follows: lowest 30,
highest 91, average 66 per cent. In these same plots, the precentage frenched
plants were as follows: lowest 2, highest 18, average 2:3 per cent. All plants
affected with frenching were in the Burley varieties only. One Greenwood plant
was affected with Curly dwarf. Sunseald was slightly prevalent with all
varieties. There were no diseases of tobacco during the curing of the leaf in the
barns. Owing to the large amount of mosaic the plots produced only medium
yield and fair quality of leaf. Tarvesting commenced on August 20 and was
completed on September 16. Air curing of tobacco was completed by the end
of November. The yield per acre and the percentage assorted grades of cured
leaf and the relative gencral quality of the tobaccos tested are presented in
table 36.

Tasin 36.—Buriey Varigry Trsrs—SuMMERLAND, B.C. 1929

Yield Percentage assorted grades (middles only) Relative
Variety per general
acre Bright Bright Red Red quality
No. 1 No. 2 No. 1 No. 2
b,

Resistant B1193X X Burley. 1,843 0. 0 0 100 8
Broadleaf Burley........... - 1,570 0 20 0 80 6
Standup Resistant Burley. . 1,508 0 28 0 71 4
Judy’s Pride Burley........ 1,508 31 51 9 "7 1
Kelly’s Burley............. 1,438 0 0 0 95 3 -
Halley’s Burley............ 1,407 0 44 0 54 2
Station Standup Burley. ... 1,407 0 23 0 75 5
Stoner Burley.............. 1,321 0 20 0 79 7

Average of duplicate plots.

See 1928 Summerland station report, Page 38.

_The lug and tip grades are not given in the accompanying table. Of the
various varicties, the lug grades were thin and papery and only fair in quality.
The tip grades varied from poor to fair and to good in quality.
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In the leaf grades, Judy’s Pride was outstanding in that it was the only
variety to grade a percentage of Briglt number one leaf and Red number one
leaf and the 111ghest percentage of Bright number two leaf. Halley’s Burley was
again high in general quality.

Both the 1928 and 1929 results show that high y1e1d is not' always associated
with high quality. Last year the variety of Burley which ranked fitst in general
quality was fifth in order of yield and yielded 234 pounds less than the Inghest
yielding variety. This year, 1929, the Burley variety which ranked first in
general quality was fourth in.order. of yield and yielded 355 pounds less than the
highest yielding variety.

The entire 1928 and 1929 Summerland Statlon burley leaf was purchased
by an enterprising Vancouver firm and used for blending with B11t1sh ‘Columblab
grown tobacco. from other sections of the province. \

The firm’s Teport on the general quality of the Summerland Station Burley’
was as follows: In colour, the leaf graded 30 per cent bright and 70 per cent
red. Tle aroma was medium and body medium heavy. The smoking quality
of leaf was mild.

. During a period of five years, 1925-29, the 'average yield of cured leaf of

Burley at the Summerland Station was over 2,000 pounds per acre. This high

yield is associated with large leaf and stem and mid-rib. The stemming of the
Summerland Burley at the Vancouver factory yielded 44 per cent stem. It is-

difficult to believe this high percentage of stem unless one associates large yield

with large leaf and stem. To the manufacturer, this high percentage of stem
represents an approximate loss of fifteen cents per pound on the stem portion .
of the leaf. The exact loss will depend on the purchase price of the leaf and
the method in which the stems are utilized as a by-product. From these figures
it is quite obvious that varietal and cultural practice should aim to produce leaf

" 'with a minimum of stem.

RFFECT OF SPACING AND MATURITY AT HARVEST ON YIELD AND QUALITY OF BURLEY,
' GREEN RIVER, AND CIGAR TOBACCO

Manufacturers and leaf dealers suggested that the 1925 British Columbia
cigar leaf was too heavy bogied and that ‘the Burley and Green River types
were too thin of leaf. Accordingly in 1926, two experiments were initiated to
determine the effect of yield and quality of different spacings of plants within
the row and of the number of days after topping and harvesting. - '

. -These spacing and harvesting experiments were conducted at Kelowna and
Summerland and were continued in 1927, 1928 and 1929. In the spacing experi-
ments, all rows were spaced 36 inches apart and the distance within the rows
varied from 18 inches to ‘36 inches.

A general summaly of the four years’ rtest 1926-1929, is herewith presented. |

Eﬁect of Spacing on Yield and Qualzty of Burley tobacco, Vanety Station
- Standup, Kelowna and Summerland, 1996-1929°

The close spacing of 24 inches yielded leaf lighter in body, more uniform in
colour, finer in texture and higher in yield, grade and general quality than the
wider spacmg of 30 and 36 inches. The 24, 30 and 36-inch spacings yielded
~ respectively 2,242, 2,118, and 1,825 pounds 'of cured leal per acre. The 36-

inch plot ylelded leaf which was heavy and coarse in body, dark in colour, and
poor to fair in general quahty The 30-inch plot was intermediate in genelal
quahty
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_Eﬁect of M aturity at Harvest on Yield- and Quality of Cigar Tobacco, Variety
Connecticut Havana 38, Kelowna and Summerland, 1926‘ 1929 :

Cigar tobacco harvested slightly on the immature side or between 15 to
20 days after topping yielded leaf higher in general quality than leaf har-
vested 25 days after topping. The. earlier harvesting produced leaf which was
brighter and more uniform in colour, with less body, smoother in texture and
a higher percentage of binders. The 15, 20 and 25 days from topping to har-
vesting yielded 1cspect1vely 1656 1530 and 1,723 pounds ‘of cured leaf per
acre.

TESTS WITH BRIGHT FLUE’-CURED TOBAC'CO CONDUCTED ‘AT"SUMMERLAND, 1928-29

As a result of requests for information regarding the culture of bright flue-
cured tobacco, tests were initiated in 1928 to determine whether or not this type
of. tobacco of desirable quality can be grown on the light .sandy irrigated lands
of the British Colunybia Dry Belt. These tests were conducted on two types
of soil which are typical of large areas in this district, namely a medium fine

-sand and a sandy loam. These soil classes were des1gnated by actual mechanical
analysis., The experiments included studies of varieties, field production on an
acre basis, effect of soil class on yield and quality of leaf, harvesting and curing
problems, physiological diseases, analysis of leaf for grade and quality and the
commercial value of leaf for blending with other types of British Columbia
grown tobacco. Leaf in sufficient amount to fill five six-room kilns was har-
vested and-cured. This amount of leaf afforded excellent opportunity to study
the various aspects in the culture of bright flue-cured tobacco.

Varietal tests are being continued until enough data are secured to make
-accurate deductions. B

Field production on an acre basis largely placed this part of the ‘work
on a commercial aspect and also lessened the chances of experimental ervor
through the influence of variable conditions of soil and irrigation. The large
fields also provided enough leaf to fill a kiln several times which was very
necessary in the study of the curing of this type of tobacco.

Harvesting of bright flue-cured tobacco either by the priming or split stalk
method was a real problem when inexperienced and indifferent labour was
f111F10yed Such labour was: very costly in time and also in loss by damaged
ea

The effect of soil class, namely a medium fine sand and a sandy loam, on
yield and quality of leaf already. shows some interesting results. The lighter
soil, that is the medium fine sand, yielded a lower percentage of leai in the less’
valuable grades and a higher percentage of leaf in the more valuable grades.

The medium fine sandy soil which appeared to have desirable physical .
characteristics for the culture of bright flue-cured tobacco proved inadequate
to fully sustain this crop during peak temperatures. On this lighter soil thé
crop. was affected by wilting, sunbmn and a disease' which resembled drought
spot and produced leaf of wuneven 'n,atuuty The heav1el soil, namely: the

-sandy loam, proved too rich to produce leaf of desirable size, body and tex-
ture. This qandy loam yielded from 1,800 to 2,400 pounds of ‘cured leaf per
acre. This heavy yield contained a Ieuge pelcentage of leaf which was too
large and coarse to properly cure in the kiln. This large leaf overlapped in
the kiln and impeded free circulation of air between the tiers. This condi-
tion' of reduced ventilation assisted in holdlng the desired humldlty in the
kiln during the earlier stages of curing. During the later stage of - curing when
it was imperative that excess moisture be quickly eliminated from the kiln,
tlie impeded cnculatlon of alr betwnen the tiers developed a condition of leaf
which is known as “sponging,”’ a curing defect which ma,beually dulled “the
finish and darkened the colour of the leaf ’




68

It should be noted that in the old established bright flue-cured districts
of the United States and of southwestern Ontario, that the average yield per
acre of this type of tobacco is approximately 800 pounds per acre and that
1,200 pounds is considered a large yield as grown to meet the exacting require-
ments of the trade. _

A chart showing the approximate relationship of temperature and humid-
ity to be maintained at different stages of curing .was posted in the kiln and
used as a guide. During the curing, the temperature and humidity in kiln
was recorded each hour, day and night, and compared with the chart. These
comparisons often revealed too low humidity which was verified by the con-
dition of the leaf.

The application of wet sacks and water on the floor of kiln, the installa-
tion of a simple apparatus to facilitate a finer adjustment of ventibators in the
ridge, closer spacing of plants on the lath and -closer spacing of lath in the

kiln may help to maintain a more suitable balance of temperature and humid- - ‘

ity. This scheme of closer spacing of plants in the kiln particularly applies to
small plants which have been grown on light sandy soil. At the stage of cur-
ing when much excess moisture must be eliminated from the kiln, too close
spacing of plants might induce ¢ sponging.” Accordingly, before close spacing
of plants in the kiln is practised, all factors which are likely to affect the
humidity should be judiciously wconsidered. TUnder mormal conditions, the
approximate spacing consists of six plants per lath and lath from six to eight
inches apart in the kiln.

The Stations’s tests indicate low humidity difficulties in curlng bright flue- . °

cured tobacco during dry scasons in the drier environments of the British
Columbia Dry Belt. These environments particularly apply to bench lands
that are naturally well underdrained and air-drained and practically free of
dews.

Although the medium’ fine sandy soil revealed several undesirable char-
acteristics in the production of bright flue-cured tobacco, yet tabulated results
of leaf quality tests recorded a higher percentage of bright leaf in favour of the
medium fine sandy.soil as compared with the sandy loam.

During the past five years, 1925-1929, the culture of tobacco under irri-
gation has proved a fertile field for physiological diseases. During the past
two years, 1928-1929, that bright flue-cured tobacco has been grown at this
Station an average of 39 per cent of leaf was affected with a peculiar physio-
logical trouble which resembled Drought Spot. This disease produced a thick,
brittle, leathery leaf, with numerous spots of green, olive and bronze cast.
The leaf too, was poor in general quality. In 1928, this disease was observed
in the field just previous to harvesting the crop; in 1929, it was not observed
until after the leaf had been cured. Unsuitable soil condltlons, untimely and
abnormal water relations and unbalanced nutrition and growth disorders may
have caused this physiological disease.

On the whole, the two years’ test produced leaf which was extremely
variable in size, body, texture and maturity. A considerable portion of ‘the
leaf, especially that which was grown on loam, was too large and coarse to
cure a high percentage of bright leaf. These two years’ test yielded no first~
class leaf of any grade and none of wrapper or cutter quality. The results
indicate that even with judicious irrigation, that dunng peak temperatures, it
is extremely difficult to sustain the tobacco plant in healthy condition when it
is grown on the lighter sandy 5011.3 characteristic of the British Columbia Dry
Belt. . It should be noted that in other bright flue-cured distriets, o produce
the highest percentage of markebtable bright leaf, it is necessary that the crop
be grown on a light sandy soil.

An attempt was made to classify the cured leaf into commer clal type grades.
These results are given in tabulated form n table 37.
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In the above table it will be noted that-the lighter soil which is-designated
by actual mechanical analysis as a medium fine sand, yielded a lower percentage
of leaf in the lug grade and a lower percentage of dark leaf in the leaf grade.
Of the more valuable grades, the lighter soil yielded a higher percentage of
bright leaf. The most outstanding difference in the effect of soil type on yield
and quality is in the higher percentage of mixed colours, other than green, in
the lug and leaf grades, and also of green leaf in the tip grade as recorded by
the sandy loam in comparison with a medium fine sand. It should be noted
that leaf of uniform bright lemon colour commands the top price.

COMMERCIAL TEST OF BRITISH COL-UMBIA GROWN BRIGHT FLUE-CURED TOBACCO

During the season of 1929, an enterprising Vancouver firm initiated tests
with British Columbia grown tobacco, These tests consisted of blending, manu-
facturing, packing and selling medium priced coarse and fine cut pipe and
cigarette mixtures. Investigations in the Vancouver factory showed that the
inclusion of a small percentage of Summerland bright flue-cured leaf with
Sumas leaf improved the blend. Accordingly with a view of helping the
British Columbia tobacco industry from a marketing and manufacturing stand-
point, the entire Summerland Station’s 1928 and 1929 bright flue-cured stocks
were placed at the disposal of the firm for further experimentation. With these
stocks of Summerland and Sumas leaf, the Vancouver firm succeeded in pro-
ducing several blends of tobacco which have found ready sale throughout the
provinee. The firm’s report on the general quality of the 1928 and 1929
Summerland Station’s bright flue-cured leaf is given in table 38.

TABLE 38.—MANUFACTURER’S ANALYSIS OF SUMMERLAND STATION’s 1928 AnD 1029 Bricur Frue-CURED

ToBacco
Relative general
quality on basis of
) 1 to 10, 10 is highest
Colour Body Aroma, Smoking Smoke in scale of quality
. test :
Per cent : .
crop Quality
14 fine bright............... heavy sappy or medium medium 5 9-10
36 medium dark............| v iiiien bitter heavy sweet .10 8
F5TJ0 55 203 2 | VAN IR green sharp |............ .30 5
45 4
10 2

The manufacturer stated that the relative general quality of the first
ifteen per cent of leaf was of higher grade and quality than a similar percentage
of Ontario bright flue-cured leaf which was in stock in Vancouver at the time
the comparison was conducted.

OTHER TOBACCO PROJECTS IN ACTIVE PROGRESS

Project T. 84~—Tobacco leaf drop, to ‘determine the environmental re-
iations and the cause of this disease. ' '

Project T. 26—Tobacco seed production.

Project T. 1—Tobacco seed-beds, tests with glass, glass cloth, celloglass
and cold frame cotton covers as regards the effect on soil and air température
within the seed bed, growth of plants also a comparison and price of covers
and their durability. : :

Project—Cultural tests with bright flue-cured tobacco, includihg ‘height
of topping, degree of suckering and maturity of harvest.
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SUMMARY -

The season, irrigation and destructive insects and their relation to the
growing and curing of tobacco are included.

Omp conditions for 1929 'and comparisons of British Columbm tobacco
with tobacco grown in Ontario, Quebec and other .countries are outlined. These
comparisons show the 11np01tance of growing tobacco of suitable type and
variety and of high quality.

The estimated acreage, production, and farm value of Bntlsh Columbia’s
tohacco crop for 1925 to 1929 are presented.

The status of the British Columbia tobacco 1ndust1y for 1929 shows some
' ol the difficulties in developing a tobacco industry, in new unproven districts
and without the support of purchasing organizations and processing plants.

Brief mention is made of extension work which was conducted throughout
the season.

Results are given of gel\elal varietal tests which' mclude five types of
tobacco and twenty-one varieties. These tests were conducted at the Summer-
land Station and in the distriet-of Kelowna. The tabulated quality tests of cured
leaf show that high yield is not always associated with high quality. The
majority of the varieties graded only fair in general quality. The varietal tests
show that the irrigated lands of the British Columbia Dry Belt are fertile fields
for the. development of physiological diseases.. The effect of these diseases on
the growing crop materially depressed the general quahty of leaf.

' Of the Burley varieties, Halleys Kelly and Judy’s Pride.are the most
promising. '

None of the cigar leaf varieties has proven to be outstanding by being better -
than the others. Over a period of ﬁve _years the general quahty has been
cnly {air,

Planting Bulley 24 inches apart in the row and cigar leaf 18 inches apart
\1elded a higher yleld and a finer and higher grade of cured leaf than did the
\\Vldel spacing.

Planting Greenwood 30 inches apart in the row gave a hlghel 31eld and &
higher grade and quality of leaf than 24 and 36 inch spacings.

Bmley tobacco harvested 28 davb after topping yielded leaf which was .
brighter in colour and more desirable in body, texture and general quality than :
leaf harvested 21 and 35 days after topping.

Greenwood tobacco harvested 40 days after: topping yielded leaf more
desirable in size, body, streteh, gum, colour and genelal quﬂ,hty than leaf
harvested 20 and 30 days after toppmg

Cigar tobaceo harvested slightly on the immature side or between 15 to
20 days after topping yielded leaf higher in genen al qua,hty than leaf harvested
25 days after topping.

The preceding spacing and harvesting results are based on four years’
tests which were conducted at the Summerland Station and in the district of
Kelowna.

The diffieulties of ploducmg bright flue-cured leaf of hlgh grade and
quality are enumerated. Considerable improvement in grade and quality of
" leaf was attained in the second year of this test. The two years’ test yielded
no first-class leaf. of any grade and none of wrapper or cutter quality. The
rvesults indicate that even with judicious irrigation and cultural care, that during
peak temperatures, it is extremely difficult to sustain the tobacco plant in
healthy condition: when it is grown on the lighter sandy soils characteristic of
the British Columbia Dry Belt,

\ Commercial type and grades of bright flue-cured leaf are given in tabulated
form. « ~
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The effect of soil type on yield and- quality of bright flue-cured tobaceo,
the lighter soil, namely, a medium fine sand, yielded a higher percentage of
bright leaf in comparison with a sandy loam.

Commerecial investigations show that the inclusion of a small percentage
of Summerland bright flue-cured leaf with Sumas leaf improved the blend.
This blend has found a ready sale throughout the province.

Some observations of commercial tobacco crops in the provinee for four
years, 1926 to 1929, are herewith given. :

Yearly, flea beetles continue to take heavy toll of young tobacco plants in
the field. Timely spraying with a nicotine sulphate dust spray is essential if
the young plants are to make rapid growth. For fuller information on the
control of this pest, consult pamphlet Number 80, “The' Cabbage Flea-Beetle
and Its Control in British Columbia ” by the Dominion Department of Agri-
culture. ' ' B

Where wireworms are known to infest the land it is practically impossible
to secure a satisfactory stand of plants. Tt is very doubtful as to whether it
pays to plant tobacco on land infested with wireworms.

Types of tobacco which are known to the Canadian trade and of proven
varieties are material aids in successful marketing. ‘

Probably the major factor which is depressing the efforts' of British
Columbia tobacco growers to attain leaf of higher grade and quality is their
failure to produce sturdy well hardened plants early in season. Many growers
have been transplanting from 10 to 20 days too late for their particular season.
Bach grower should determine the earliest date in which it is safe to transplant
tobacco under his particular soil and environment and then try to produce
sturdy plants by that date. Karly planting has a marked influence on the
effects of all cultural and curing operations. :

POULTRY*
INTRODUCTION

At the conclusion of 1929 the Station flock, consisting of White Wyandottes,
numbered 436 birds, divided as follows: 5 adult males, 46 cockerels, 162 breeding
hens, and 223 pullets.

The past year has brought continued success in all directions. Hatching
results were the best on record, chick mortality down to the low figure of last
year, rearing results very good, and the production of the pullets surpassed all
former records,

The average production of the 139 pullets, which finished their first laying
year during the past fall and early winter, was 233-94 eggs per bird, or approxi-
mately 3 eggs per bird befter than the year previous. These birds had been
bred from a breeding flock averaging 210 eggs per bird in their pullet year.
This is a substantial increase which goes to prove the real value of pedigree,
breeding. In this flock of 139 pullets were three that laid more than 800 eggs
apiece, and 42, or thirty per cent that laid 250 eggs or more. :

Another result of the year’s work has been the increase in size of eggs, also
due to pedigree work and the elimination of breeding hens laying small sized
egLs.

‘Tertility during the incubation season was especially good, 86-4 per cent
being récorded. Hatchability was 73-4 per cent of fertile eggs. While these
percentages may not seem high to poultrymen who keep White Leghorns, owners
of White Wyandottes will appreciate the fact that they have a breed not given

*The work in this Division ig under the charge of Mr. D. G, Denny, head poultryman, who
has been entirely responsible, under the superintendent, for this work and has prepared this
section of the report. RN
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to high fertility as a general rule. Ninety-eight point two per cent of chicks
hatched were alive when wing-banded at three weeks old, after which the only
lnsses saffered were due to the depredations of hawks, or to the usual minor
accidents. . ' C .-
Following this are details of experiments it has been possible to carry out
successfully during 1929. : '

VARIATION IN PRODUCTION OF FIRST, SECOND, AND THIRD YEARS
(Project 60)

It is only natural that a hen will not lay as many eggs during her second °
year as she does during her first. In the second year she passes through a .
moult, besides which, in the majority of cases, there ensues a pause in pro-
duction, possibly provided by nature to allow the bird to build up her strength
and constitution weakened to some extent by the heavy production of modern
breeds and strains of poultry. : -

In a few isolated cases it may be that hens have laid more eggs during the
second year than during the first. Amongst all the birds under observation
on the Station plant over a period of ten years, only one case of this has
occurred, that being due to sickness during the pullet year and recovery to.
normal health later. Actually this bird laid 146 eggs in the pullet year and
206 in the second; inecidentally she gave a number of high producers, which
unfortunately laid small eggs. So that it is safe to say that this condition of
more eggs in the second or subsequent years than in the first is only: brought.
about by some abnormal variation in the health of the bird during the pullet
year. It is interesting to note, that 28 per cent of the hens that completed
their third year of laying, produced more eggs in the latter year than in the
second. This is not due to sickness in the first or second years, but is no doubt
solely due to individuality. o

Unless birds are to be vetained for breeding purposes it is doubtful whether
it will pay to keep them through the second winter even although they have pro-
duced extraordinarily well previously. In British Columbia high prices for
eggs are realized from September to December, after which they .drop, not-
. withstanding the fact that in the Interior of the Province the severest climatic
conditions usually prevail during January. The wisest procedure if no breed-.
ing is contemplated would be to market all pullets as they complete their first
laying period. . _ . ' :

A tabulation of the production, divided into yearly periods of all birds that
actually completed two or three years of laying, has been made to ascertain the
per cent variation in production from year to year. These records have been
gathered during the past nine years. ‘ '

Tasie 39.—Propuction 1N Frrsr, SEconp AND THIRD YEAR

Eggs laid ; . Per cent | Per cent | Per cent

deorease | decrease | decrease
Number : 1st year 2nd year : 3rd year in pro- in pro- in pro-
of duetion | duetion | duction
birds Average Average ) Average ( 1stto 2nd to 1st to
Total | per bird | Total | per bird | Total | per bird | 2nd year | 8rd year | 3rd year
b TN 53,878 221.7 | 35,411 L7 T | R P L L R PO
1 13,261 221-02| 9,060 151-0 8,2‘20 137-0 31-7 9-3 38.0

It will be seen that there is a 81 to 84 per cent decrease in production in

_ the second year plus a further decrease of over 9 per cent in the third year.

‘This decrease in production appears to vary just as much among high pro-
ducers as among low producers. : ) :
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STRAW VERSUS ALFALFA
(Project 73)

In the South Okanagan district of British Columbia where this Experi-
mental Station is situated there are very few cereal crops grown, so that most
of the straw used for litter and bedding of livestock must necessarily be
imported. Other districts of Canada are no doubt similarly situated. But in
this locality it is possible to grow three crops of alfalfa each season, and in
order to test out the comparative values of thls and straw this expenment was
commenced.

Two pens of 42 pullets each were housed, handled and fed alike, except
that one pen was littered down with alfalfa hay and the other with straw

The results in the following table are worked out on the basis of one
bird in order to create an easier comparison. The value of litter has not been
reckoned at all, as it is assumed it is balanced by the enhanced value of the
manure, Flgures given cover the per;od of four months, December 1, 1928, to
March 31, 1929,

TABLE 40.—RESULTS OF STRAW V8. AurArra Tesr

Total Total Profit
weight of value Egos Value Teed cost | per bird .
Special litter feed per of laid of egps per dozen | over cost
bird feed of feed
Ib. cts. 8 cts. ]
L ST e 40-7 93 75-8 197 14.7 104
Alfalfa........ooovvivnennn, 37.5 86 80.7 2 09 12:6 124

In comparing the results it will be noted that the pen on alfalfs consumed
over three pounds of feed less than the other pen, whereas if the amount of
litter eaten by the binrds had been considered it would in all probability have
been found that they consumed more. It was found that the alfalfa leaves
were taken in great quantities and that in a short time only the stalks remained.
This necessitated the cleaning of the floors more frequently in this pen, in fact
every two weeks where the birds were confined was not too often, compared
with three weeks in the straw pen. With alfalfa litter the birds laid prac-
tically five eggs a bird more and the profit over cost of feed amounted to a
difference of exactly twenty cents. This may not sound such a great deal, but
it must be remembered that this is for only one bird, and if multiplied by the
number of birds in the poultryman’s flock would make an appreciable amount.
From a standpoint of health, no data are available, as no sickness developed
or deaths occurred during the progress of the experiment.

RELATION BETWEEN ANNUAL PRODUCTION, SIZE OTF EGG, BODY WEIGHT, AND  AGE
FIRST EGG LAID

(Projects 202, 203, 204, 57 and 163)

The opinion has frequently been voiced that the age of a pullet at the date
of her first egg determines to some extent her production for the first year,
which may in turn affect the size of the egg laid.

In order to discover what relationship, if any, exists between these factors,
in conjunction also with that of body weight, a tabulation has been made of 300
pullets raised on the Station during the past six years,
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Unfortunately, it has been found impossible to include in the tables
details of birds which were culled before termination of their laying year, as
complete figures are not available for that reason. But it is significant to note
in going over the incomplete records of these bitds that where they were culled
for laying small eggs they were among the pullets which matured earliest.
Also, where birds were culled for low production the majority came from those
in the category of slower maturing stock.

Records in the following tables have, of course, been made in tra,p nests.
In the first group the class range for productlon is 25 eggs.

TABLE 41.—RESULTS OF BXPERIMENT

. ' Numbe1 Mean age | Mean egg Mean
First year's production of eggs to, weight body
. blrds first egg per dozen weight
days 0%, 1b: oz,

Below 176........c0vuvin . 7 171-4 24-36 6 3y
176-200.... 54 1087 ;2470 5 104
201-225, . 83 190-8 2452 5 148
226-250, . .. 101 185-2 2415 5 1055
2561-275.......... .. 41 181-3 24.09 5 1058
276-300......c0vuvurn,s .. .7 167-0 T 23-69 5 9%
Over 800....... e e, .. 7 170-3 923-91 5 113

In this table it is of outstanding note that, except 1n one instance, the size of

-egg diminishes as production increases. Also there is a percep’mble correlation

between production and age at first egg, for eliminating the first category in
the table, production decreases when the bird takes longer to mature. There
is nothing significant about the body weight variations. .

On the following group the class range for age at first egg is fifteen days.

v N

TARLE 42
Number. Mean Mean egg Mean
Age to first egg in days of epg weight body
birds production | per dozen weight.
0z. b, oz
19 229-4 23-96 5 15
82 2334 24:16 5 198
78 233-6 - 2411 5 14355
39 218-1 25.14 5 124
34 213-9 2486 5 8
31 219-9 2486 5 -
9 | 211-1 2458 5 153
6 225.7 2468 5 83
2 1795 ' 25-95 b 3

Again in this table there appears to be a relatlon between age and produc-
tion although in the class 246-260 days the average production of the six birds
is the fourth highest in the table. This was due to the presence in this category
of two high producing birds. There is no marked relation between age and egg
weight, or between age and body weight.-

In the next table the class range for egg weight is one-tenth of an ounce per
dozen eggs.
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TABLE 43‘
Number Mean Mean age Mean
Beg weight per dozen o ogy to body

birds production | first egg weight
days 1b. oz.
.............................................. 6 243.7 171-5 5 43
.............................................. 10 241-8 184.8 5 625

.............................................. 26 234-1 176-3 5

e e e s 56 2246 176-6 5 115
.......................... 104 2285 190-2 b 1055
R hanah s h e e s e s e an s e e ey 28 219-3 187.8 6 235
.............................................. 13 2113 200-6 5 1345
B PR 6 2072 201-5 6 12

This table shows a decided relation hetween egg weight and production.
Looking at the problem in the light of averages, the more the bird lays, the
smaller will be her eggs. Also the early maturing birds would appear to lay
smaller eggs. There i1s shown in this table an influence of body weight on size
of egg.

A summary of results shows that age to sexual maturity influences produe-
tion, which in turn has a bearing upon size of egg. Therefore, age is at least
indireetly related to egg size.

Body weight would also appear to influence egg size. In table 43, it will also
be noted that body weight increases although somewhat erratically, in conjune-
tion with an increase in the age at first egg. Again, it would appear that an
inverse correlation exists between body weight and egg produection.

FEEDS FOR FERTILITY, HATCHABILITY AND VIABILITY
(Project 104b)

It is the constant aim of all careful poultrymen to develop, or maintain,
standards in the various phases of their work. So much of the year’s success
depends upon the number and quality of the chicks hatched each spring that any
experiment along the above lines is important. Free range for breeding pens has
long been recognized as most useful from a fertility standpoint. Throughout
most of the Dominion of Canada it is impossible to provide range during the
winter months, owing to climatic conditions, so poultrymen are forced to confine
their birds, and face the question of what are the substitutes for range.

The results obtained on this Station over the past three years may make
interesting reading to those poultrymen whose hatching records are unsatis-
factory. Of course, it must be understood that disease, poor stock and faulty
inecubation are apart from this experiment, These conditions cannot be overcome
by feeding methods. .

Over the three years, 1927, 1928 and 1929, three methods of feeding, which
it was thought would have a bearing on fertility, hatehability and viability, have
been practised.

Theése methods were as follows:—

Year 1927 —Straw litter, mangels as green feed, no cod liver oil.

Year 1928 —Straw litter, mangels as green feed, cod liver oil during breeding
seasoi.

Year 1929.— Alfalfa litter, mangels as supplementary green feed, cod liver
oil during winter and breeding season to both males and females.
The amotnt of cod liver oil fed was two per cent in the dry mash.
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Results were as follows:—

TaBLE 44. —-RESUUI‘S or FEEDING EXPERIMENT

Per cent
Per cent chick
. Per cent total mortality
Year - Legps set Fertile Per cent Hatched fertile . eggs to three
. fertile : hatehed hatched weeks
C of age
% % % %
399 290 727 205 707 51-4 7-3
. 81 - . 578 665 384 | . 67.0 44.6 1-8 -
1929, .....000 1,337 1,156 86+5 848 73-4 63.4 i-8

It will be readily noted that, even with more eggs set and chicks hatched in
1929, the figures are much better than in the two preceding years. As a matter
of fact, the 1929 figures are the best since the establishment of the poultry plant -
on this Station. The feeding and management as outlined under this year, is to .
be recommended, especially where alfalfa can be easily grown, But it is to be
emphasized that the methods must be employed during the winter months
precedlno the breeding season, and the same treatment given to males as females.

INFLUGNCE OF AGE AT FIRST GG UPON BROODINESS
(Project 205)

It was shown in the Summerland Station report for 1928 that broodiness
and production in White Wyandottes are more or less related, in that where high
production prevails in a flock less broodiness will be encountered than in a flock
of low producers. This will probably be the same with other breeds of poultry.
" In making a study of broodiness in the flock of pullets, which concluded their
first year of laying during the Fall of 1929, a rather remarkable table of figures
has been evolved.

TaprLe 45,—BROODINESS AND PRODUCTION

Number Number of times broody first year | Per cent
Age in days of birds — no

0 1 2 3. 4 |15 6 7 8 broody
140-149 5 1 ‘2 S R Y I 1 |[..... 0-0
150-159.....4 s 21 7 5 1 3 3 1 1 ) O U 33.3
160-169.. 24 13 2 5 1 2 AN FOR N 1 54.1
170-179 24 15 3 2 1 1 1 |...... 1 |...... 62.5
180-189 15 10 2 |o...., 1 1 | N PP Y PN 66-7
190-199 13 9 1 | 200 PO PR AP PO P 69-2
200-209 8 4l 2 fooieiddeeinn 1 1 feveeeifoneens 50.0

: The class range for age, i.e., the number of days from habchmg date to
date of first egg, has been set at 10 days.

The last column presents a clear idea of the results of this tabulation. It .
will be seen that the earlier the birds matured in the Station flock, the more
likely were they to show broody tendencies. In fact, as the age to maturity
increases so the number of non-broody birds also increases with the sole excep-
tion of the last category where the percentage of non-broody birds was 50. The
earliest birds in this flock commenced laywng during August, and the last during
November, so that a number of them had produced heavily by the time spring
arrived. It may be that, having laid so heavily and for so long under varying .-
climatic conditions peculiar to fall and winter these earlier maturing birds.were
more susceptible to what some poultrymen and investigators would term Nature’s
recuperative provision—broodiness.
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BACILLUS PULLORUM INTECTION OF FOWL
(Project 191)

In accordance with the adopted policy of testing all adult females for
bacillus pullorum disease prior to each breeding season, the blood samples of all
mature female breeding stock consisting of 119 yearlings, and 44 older hens, were .
sent to the Dominion Pathologist for test on December 19, 1929. All these
samples proved negative. No reactor to the disease has been found on the plant
since January, 1928 when the last case was discovered and the bird culled, so that
it may now be safely said that the flock is pullorum-free. The table below gives
‘the results of all tests carried out to date. .

TaBLE 46.—TEsTs ror BaciLus Puliorum

Test—March 1927 Test—January 1928 Test—November 1928 Test—December 1029

Description | Num- | 1 Per. | Num- | 5. Per- | Num- | g o Por- | Num- | po Por-

t(};(égd actors [centage tegggd actors |centage te]:?,;d actors |centage te':g;d actors {centage
Adult females,..| 110 77 70-0 18 0 00 [ooveeeu]oeenenn]onnnanns 44 0 0-0
Pullets, 1926....] 265 199 75-1 24 1 42 [
Pullets, 1027, ... 0. 0o oiiii]ievnna]onianidonnanne, ces g 00 1oeeseeifoveraane]oninnsnn
Pullets, 1928....0ccocveelienninidnnenn et Y P RN [ 119 ... 0-0
375 276 71-9 42 1 2-2 79 0 0-0 163 0 0-0

These figures give a good idea of what may be accomplished in cleaning up
pullorum disease by blood testing followed by good sanitation methods and care.
Chick mortality has been reduced to a minimum through the elimination of all
reactors in the breeding stock. Mortality in the chicks may be called normal, as
1-8 per cent would cover the losses that any poultry plant must suffer each
season up to the time the youngsters are three weeks old.

By comparing the following table with the previous one it will be seen how
chick mortality has been decreased.

TABLE 47.—Caicx MonrTALITY

: Mortality | Per cent
’ Chicks in three alive at

Year hatehed weeks the end of Remarks

three weeks '

1924, e 835 522 37-7 )

1925, it i s 1,366 438 67-9 |Chicks confined first month.
B 953 69 . 9247

1027 e e 205 15 92.7)**Breeding stock tested.

1028, it 384 7 98- 21% .

1920 e i e 848 15 98.2)*

Chick mortality during the 1926 season was far below that of the two
previous seasons, although at that time the breeding stock had not been tested.
However, the disease was suspected and the newly hatched chicks were therefore
confined to the brooder houses for the first month, even though the sheds had
heen moved to new ground. This in conjunction with the frequent changing of
litter appears to have kept losses down.

With all disease outbreaks the main thing to remember is to adopt drastic
sanitary measures, which is the first and most important step towards a cure.
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