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DIVISION OF BOTANY

REPORT OF THE DOMINION BOTANIST, H. T. GUSSOW

The present extensive report of the division, comprising contributions from
the Central Laboratory at Ottawa in its divers phases of economic botany
and plant pathology, as well as from the individual branch laboratories through-
out Canada, speaks well for the progress that is being made in Canada in crop
disease investigations. Were it possible to estimate in dollars and cents the
value of the work done by the staff of this division, perhaps a still more
impressive argument might be presented in favour of every possible support
relating to disease control. In many instances certain diseases were kept under
thorough and complete comtrol, addig many thousands of dollars to the value
of Canada’s crops. In other instances losses have been reduced perhaps to a
smaller percentage only; but if even to an extent of only two per cent of the
total estimated annual losses, our.services will have cost the general public not
8 Ting]e cent, but will have .constituted a very valuable asset to Canadian agri-
culture. o \

The work. of the division, hardly ever better and more satisfactorily con-

stituted than at present, with-a full and well-trained staff at work in many
.laboratories, the members of which are thoroughly aware of their opportunities,
has made most satisfactory progress, as is witnessed by these pages.

The new Dominion Rust Research Laboratory at Winnipeg is in full work-
ing order, and the new premises are now being occupied. The equipment in
regard to laboratory buildings as well as thoroughly up-to-date pathological
greenhouses, leaves little more to be desired; and every facility has been afforded
us by the Department; for which we hereby make grateful acknowledgment,
for research along the line of grain rust control. ‘

UntrorM Rust Nurseries (EasTERN CANADA)

In pursuance of our researches in connection with grain rust, uniform rust
nurseries of wheat and oats were established at a number of Experimental Farms
and Stations in Eastern Canada in co-operation with the United States Depart-
ment of Agriculture, for the purpose of locating the distribution of prevalent
biologic strains of rust in this section of the Dominion. These nurseries were
conducted throughout the United States and Canada at fifty different points, of
which five were located in Eastern Canada at Ottawa, Ontario; Ste. Anne de la
Pocatidre, Quebec; Fredericton, New Brunswick; Kentville, Nova Scotia; and
Charlottetown, Prince Edward Island. Determinations of rust infestation were
made by Dr. E. C. Stakman, of the University of Minnesota, and Dr. H. B. -
Humphrey, of the Office of Cereal Investigations, United States Department of

_Agriculture. The following are the results obtained at the different nurseries:—
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WaeaT RusT—STATION AND ESTIMATED PERCENTAGE OF INFECTION*

Variety

Ottawa,
Ont.

Ste. Anne
ela

Pocatiére,
Que.

Frederic-
ton, N.B.

Kentville,
N.8.

Charlotte-
town,
P.E.L

Durum—
Kubanka 1440............coovvennnnn.
Kubanka 2004.........................
Nodak 6619, ........ooovviiiiinn..
Arnantka 1493............... ...
Arnantka 6236.........................
Akrona 6881.................o il

Hard Red—
Haynes 2874........ vt
Marquis 3641..........c.covivivenenn..
Power3697.................. e

v
Marquillo 6887........................
Preston3081..........................
Kotad678.......ocoviveeieaniinn...
Progress 6902.........................
Kota x Marquis 6898..................
Marquijs x Kanred 7370................
Ceres6900........00.0.ieiiineinnne...
Parker2222..........0000iiiiii..
W hite— '
h Quality 6607..........................
k Little Club 4066................. e
b Dicklao x Sevier G. H.40.............
' Dicklao x SevierG. H.149............
Emmer— )
Vornal 3686.................c...cvuus
Khapli4013...........cov v,

*

e

*

co eoj_'ﬂ coHHooooRHoR cooHHwMHowuM

co ocoHo cocoﬂﬂjomo%o cocoocoo0o®

ce coHH HooHHHoouwHoH ococococococooco

oo ooHH cocococcoccoccos coococoococooo

T=trace (less thany! per cent); Tt=fairly conspicuous trace; T*=bare trace.

OAT RusT—STATION AND EsTIMATED PERCENTAGR OF INFECTION®
; Ste. Anne
Ottawa, de Frederic- | Kentville, | Chatlotte-
Variety Ont. Pocatitre, { ton, N.B. N.8. town,
Que. P.EI.
Towar847.................... e 0 0 0 0 0
Richland 787......................... ... 0 0 0 0 0
Fulghum 708............................ 0 0 0 0 0
Burt 2043..........co0ii i 0 0 0 0 0
Rustless 724...... e e 0 0 0 Tt 0
Helgira 1001..... 000000 0 0 0 -0 0
Silvermine 859.......................... 0 0 0 Tt 0
logren 2024.....oiiii i 0 0 0 T 0
Ruakura 2025........................... 0 0 0 0 0
Red Rustproof 1815......... e 0 0 [1} T [ .
White Tartar 861................. ... 0 0 0 0 o\
Swedish Select 134...................... T 0 0 T 0
Green Mountain 1892.~.................. 0 0 0 0 0
Joanette 1880. ..., i, 0 0 0 0 0

T =trace (less ‘than 1 per cent); TT=fa{rly conspicuous trace; T*=bare trace.

4
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PLANT DISEASE SURVEY

In place of the usual mimeographed report on the plant diseases prevalent
in Canada during 1924, which would be the fifth annual report, a summary
of the years 1920 to 1924 inclusive, was prepared, and is being printed as a
bulletin. In this the host plants are grouped; these groups and the number of
hosts and diseases dealt with in each-are as follows: ‘

— Host plants| Diseases

1, Diseases Of Coreal CrOPS.........tuuientnuieerraen it iiaeiissnearnenns . 4 55
2. Diseasges of forage and fibre Crops...........iiriiaiiraiieraiaaiiirerarcerenns 16 55
3. Diseases of fruit crops.................. e 13 100
4. Disenses of vegetable and field crops.... 22 ' 136
5. Diseases of forest and shade trees....... N / 19 61
6. - Diseases of ornamental planta...... ... ... i it i i 23 44
7. Diseases of miscellaneous plants............. P 106 131

1Y Y . 203 582

Under each disease its reported distribution by provinces is given, together
_,with its comparative importance in each province and in each of the five years.
" Any observed difference in varietal susceptibility.or resistance of hosts to each
disease is recorded, and when dates of first appearance have been repbrted,
these are included also. v : '
In addition to the above, two appendices are included in the publication
as follows:— : .

No.1. An annotated list of anthracnose diseases of the order Melancoliales,
including the genera Gloeosporium, Colletotrichum, Marsgonia, Septogloeum,
and Cylindrosporium, found in the open and under glass in Canada and the
adjoining United States. This was prepared by one of our collaborators, Dr.
John Dearness, of London, Ontario. .

No. II. A list of pathogenic fungi found in Manitoba, prepared by three
of our collaborators, Dr. G. R. Bisby, Dr. D. L. Bailey, and Mr. 1. L. Connors.

A sixth annual mimeographed report covering the diseases ‘prevalenf during
1925 has also been prepared for distribution. !

A

Diseases oF ORNAMENTAL PLANTS

As time permits a study is being made of certain diseases of ornamental
plants, which are of economic importance to the commercial .as well as to the
amateur flower grower. A brief description of the year’s work with these
follows:— :

Graptorvs Dry Ror.—This disease is responsible for much losg in that it
is responsible for the premature death of plants and the decay of corms in
storage. ' ’

The causal fungus has been isolated and a study of its life history and
the measures necessary for its control was undertaken. A full description of
the symptoms, pathogen, and control measures has been published in “ Seien-
tific Agriculture,” Vol. VI, No. 6. l ' -

- An article’ on the diseases of gladioli and their control was also "grepared
for the Canadian Gladiolus Society for publication in their Bulletih No. 3.
__Beparates of these articles may be obtained by application to the Division
- of Botany. S ,
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AsteR WiLT (Fusarium conglutinans Callistephi Bracu) —Badly infected
land in the ornamental flower garden of the Division of Horticulture was placed
at my disposal and asters grown in the greenhouse were transplanted into this
area and subjected to drenches of the following materials:—

1. Uspulun 25 per cent, 2 and 3 waterings. ‘
2. Bayer Compound 25 per cent, 2 and 3 waterings.
3. Kalimat 25 per cent, 3 waterings.

4, Kalimat 5 per cent, 2 waterings.

Seed planted in this area was subjected to similar treatment. Six varieties
of asters were used in the experiment.

In no case was there any reduction in the amount of the disease, as com-
pared with the check plots; infections ranging from 17 per cent to 93 per cent
being obtained. These experiments will be continued in 1925,

Another experiment with this disease was made to determine whether the
plant was susceptible to this disease at the time of transplanting only or
throughout its growth.

Six rows containing forty transplants consisting of five varieties and a
check were employed. These were divided into five blocks. The plants in each
block were artificially inoculated with a crushed pure culture of the causal
fungus, starting with the first block on the same day they weré transplanted
and the other blocks in turn one week apart. - This was done in soil in which
asters had never been grown. Infections were obtained throughout with the
check row remaining healthy, showing that the plants are susceptible to infec-
tion at any time of their growth up to blooming time.

ExAMINATION OF PLANT-IMPORTATIONS

Under the Destructive Insect and Pest Act an inspection of all plant-
importations at the ports of entry is conducted by inspectors of the-Division of
Foreign Pests Suppression of the Entomological Branch. All diseased material,

other than that caused by insect injury, is submitted to this division for exam-
" ination. )

During the year a large number of these specimens were examined and
recommendations made for the disposal of the shipments concerned. The bulbs,
etc., of ornamental plants, such as tulip, hyacinth, narcissus, peony, iris, gladio-
lus, and begonia, constituted the bulk of this material.

It has been difficult in many instances to give definite diagnoses of these
troubles and well-based recominendations for disposal, for the following
reasons: _

1. The more or less decayed condition in which some of the material arrives
for examination makes it impossible in some instances to determine the original
cause of the trouble.

2. The deterioration may have arisen during the growth of the plant in the
foreign country, or during the curing, storage, or transportation of the material.

3. Most of the diseases concerned are of foreign origin, are not always
found in locally-grown stock, and have therefore never received any attention
by this division,

4. The study of the diseases of ornamental plants as a whole has, up to
the present, received little or no attention as compared with that given to the
diseases of other economic plants.

This whole subject requires painstaking research by someone who has
sufficient time to make a thorough investigation which could form the basis of
a guide to inspectors at the ports of entry. Such a guide should contain detailed
descriptions of the symptoms and causes of these troubles, with accompanying
photographs and instructions as to the method of dealing with the shipments
having such troubles.
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This leads to a discussion of a system of standardization of what should be
admitted, and we are confronted with a difficult problem. The Destructive
Insect and Pest Act is wide in its application, and under its regulations admit-
tance may be refused to any material showing any form of deterioration which
renders it worthless, but the difficulty is to define the standards for such rejec-
tion.

Bulbs and other ornamental plant stock are imported by two classes of
customers, viz.:—

1. Those who grow bulbs for immediate bloom or sale in bloom.

2. Those who import various types of bulbs and planting stock, notably
gladiolus, peonies, and irig, for propagation and later ssle.

In the former case we could perhaps be more lenient, for suppose that a
standard for rejection of three per cent was established, and that a shipment
of tulips, narcissi, and hyacinths wes rejected. The firm exporting these bulbs
may or may not make good this less, but in any case there is never time to
replace the bulbs in the same season, and the importing firm is faced with
a loss of business and revenue from their failure to obtain the shipment. This
loss would be laid at the doors of the Department of Agriculture.

In the latter case, however, we cannot afford to be 'so lenient. We are
faced with the responsibility of admitting diseased material, which may become
established in Canadian nurseries and from there spread to various parts of
the Dominion. :

Our recommendation is that not more than two per cent of disease should
be permitted entry in the case of stock for propagation, and not more than five
per cent in the case of bulbs for bedding and forcing. In addition the con-
signee should be notified of the presence of any disease in the shipment and
instructions sent covering the recognition and removal of the diseased specimens.

The inspector’s statement could be used by the consignee in lodging a com-
plaint with the shipper, not only for the purposes of compensation; but also
for education, so that the growers and shippers would take greater care in the
choice of material for shipment to Canada. - -

FOREST PATHOLOGY

WHiTE PiNne Brister Rust

In Eastern Camada—As was the case last year interest in blister rust in
the east was centred in Ontario, especially in that part of the province adja-~
cent to:the Ottawa river. Here for the first time in any section of the province,
excepting the Niagara peninsula, rust was found on native pines. Infection on
Ribes is common enough throughout that part of the province south of the
Ottawa river, lake Nipissigg, and the French river, and during the present year
" it has been found even as far north as Haileybury. At the latter point it was
on cultivated black currants which are the most susceptible of all species of
Ribes and which, in any region hitherto free from the rust, are sure to become
infected first. This species is, therefore, the most reliable indicator of the
presence of rust in any district.

Since 1919 when rust was first found on Ribes in the territory mentioned
thousands of pines in the neighbourhood of infected Ribes have been examined
annually for rust, but previous to this year none had ever been found diseased.
In September in company with several officials of the Office of Blister Rust Con-
trol, United States Department of Agriculture, a trip of inspection was made
through this district especially to endeavour to locate infected pine trees or, if
these could not be found, to attempt to find an explanation for the apparent
anomaly of infected Ribes and uninfected pines occurring in close association.

At Pembroke, the first place visited, a small fruiting canker and several
younger infections were found in the river valley south of the town. Near the
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General Hospital several fruiting and young cankers were found on small {rees
associated with infected Ribes. At the mouth of the Petawawa river no pine
infection was observed though Ribes were heavily infected. At the Chalk River
Forest Experiment Station diseased Ribes were abundant but pines were appar-
ently free from rust. Near Chalk River Station, however, a small fruiting
canker was found on a large tree near infected black currants. On Allumette
Island and the Quebec shore opposite pines were examined at seven points at
&ll of which infected trees were found. At one place on the mainland—School
House No. 1— about 25 per cent of the young pines were badly infected and
some had already been killed by the rust. At the western end of the island one
tree was found which had been killed by the fungus. This infection was at least
ten years old. ‘

At Mattawa wild Ribes were scarce but one mile east of the town an
infected pine was located.. At North Bay a limited amount of scouting failed
to reveal rust on either host and at Scotia Junction infection on wild Ribes was
found. At Huntsville pine was scarce but several infections were found. These
were about seven years old. At Lindsay there was Ribes infection but few
pines and none of these were diseased. From Lindsay, Point Pleasant on
Sturgeon lake was visited but no rust was discovered on either host. At Port
Hope Ribes were heavily infected and one pine infection was also found. At
Belleville there was rust on Ribes but not on pines. Of the wild Ribes, R.
Cynosbati was most comraon and nearly always bore infection. Others found
infected were R. americanum, R. triste, R. hirtellum, and R. glandulosum.

In general it may be said that rust is widely distributed throughout the
important pine-growing sections of Ontario with the exception, for the present,
- of the Rainy River and Temagami districts. However, it must only be a matter
of a short time until the fungus spreads into these two extensive and valuable
areas of white pine. Blister rust is not a spectacular disease, except in extreme
cases, and because of its insidious character it is all the more dangerous, as the
seriousness of the situation is not impressed upon foresters and others until
much damage has been done. Rust has been present in the Muskoka district
and along the Ottawa river for from seven to ten years, which is longer than
had been thought to be the case. But without an adequate field force of well
trained men it is not possible to keep a close check upon it because of the obscure
nature of the disease. After rust enters any district a number of years may
elapse before any considerable infection of pines occurs. | This is because there
are only certain years in which conditions for the infection of pines on a large
scale are favourable although, of course, some infection occurs each year. Rust,
therefore, may take several years to spread gradually and become firmly estab-
lished but after that period much damage will result during the first favourable
year for the infection of pines. The disease, then, may be considered as gather-
ing momentum as time passes, if it remains unchecked. : '

There is but one method by which rust can be controlled, and that is by
the eradication of wild and cultivated Rtbes in the vicinity of white pine. In
the United States methods have been evolyed by which this work is accom-
plished at a cost of from 16 to 20 cents an acre. This gives protection for from
five to ten years.. Were white pine not one of our most valuable tree species
it is questionable whether it would be worth protecting it at such an expenditure
_ but under the circumstances there can be no doubt that control measures should
be applied in white pine areas and that before it is too late. The whole matter
is‘essentially a problem in forest protection, equally as much so as fire, and,
~-a8 such, should receive from foresters the attention which it merits. :

In British Columbia~In this province rust probably had its origin in a
shipment of 1,000 eastern white pine seedlings imported in 1910 from France
and set out at Point Grey. In 1922 but 180 of these trees were alive. Since
the daté of introduction the spread of rust on the coast has been continuous
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until now it more than covers the area in which white pine occurs. In the

interior, about Revelstoke, rust apparently first occurred in 1917 and since then
has spread north into the Cariboo country and south as far as Nelson. It is
becoming more apparent as time goes on that the present widespread occurrence
of rust in British Columbia can only be accounted for by long distance spore
dispersal from pines. - There is much circumstantial evidence in favour of this
view. The fact that the original centres of infection must have been very
limited in number and that there could have been none of these in many
districts where rust is now found is further evidence in support of this theory.
Of the pines occurring in this province Pinus monticola, the most important

species; has proved to be very susceptible. Pinus flezilis has not yet been found

infected, nor has Pinus albicaulis with the exception of a single specimen found
diseased and in the fruiting stage in 1924 in the arboretum of the University at

Point Grey.

InvEsTIGATIONS ON DECAYS oF Bausam Fir (Abies balsamea MiLL.) .

During the field seasons of 1923 and 1924 detailed studies of decay in
balsam fir were carried out in Quebec on the limits of Price Brothers and Com-
pany. The objects and methods of these studies have been dealt with in previous
reports and it is proposed to give here a brief summary of the results obtained
from an analysis of the field data secured during the course of this work.

. The first investigation was made on the Shipshaw river in the Lake St.
John district. Here 525 trees were cut and analyzed for decay. The incidence
of cull was calculated by 10-year age clagses and the results indicated by a graph.
Starting from zero in the 51-60-year age class the curve rises steadily until
“in the 181-190-year age class it reaches 40 per cent, ie., in this age class 40
per cent of the merchantable volume was discarded on account of decay which

in this district is the only cause for cull in pulpwood. The figures show clearly

that after a certain age has heen reached—in this case sixty years—the amount
of decay, and consequently cull, increases steadily with increasing age. This
introduces a consideration of the length of time which a stand may be safely
left to grow without incurring serious loss from decay as it is only in this way
that the problem pf decay in forest trees can be successfully dealt with. It'is
not & matter of controlling this source of loss but of avoiding it by utilizing
the crop before much loss has resulted. The results in this particular case
indicate that it would be necessary to adopt a rotation of seventy-five years in
order to avoid loss of economic importance.

There were but two important types of decay yencounter’ed in this work and
these have been described previously. In analyzing the trees attention was
. paid to the means by which the two fungi responsible respectively for red rot -

and feather rot had gained entrance to their hosts: In the case of red rot it
was found that 90 per cent of the infections had come in by way of dead-
branch stubs, 8 per cent by eans of dead tops, and 2 per cent by miscellaneous
means. With feather rot 95 per éent of the infections entered by way of the
root-system and 5 per cent by”wounds of various kinds. o

. The second study was. carried out at Metis Lake on the south shore oflt_;he
St. Lawrence and here 634 trees were used. In addition to the decays met with
in the previous investigation a third type caused by Polyporus balsameus was
found to be'of fairly common vceurrence. This fungus causes a brown butt-
rot. An analysis of the figures indicated that the condition of balsam fir in
regard to decay in this region was very favourable. For the whole group of
trees analysed the percentage of cull was only 11.3 which is probably quite

low for this species. Moreover, during the first 100 years the amount of cull |

i8 not serious and the stand could be safely left to grow for that length of time
if necessary.
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There is a general impression prevalent among foresters and others that
the present condition of balsam fir in regard to decay is in large measure due
to the recent budworm outbreak which has swept over the spruce and halsam
fir forests of Eastern Canada. Results obtained from these studies, however,
do not support this view. What probably has been an.important factor in this
connection is the fact that until recently balsam fir was not cut with the other
nmore valuable species—especially spruce—and in this way the proportion of
this species became much greater than it was in the original stand. The con-
dition thus created could not but be favourable to the spread of & fungus which
is confined to balsam fir, as in many cases practically pure stands of this species
were left. In this connection it is significant to note that Moore and Rogers?!
state that “ the soundness of fir timber depends chiefly on the percentage of
fir in the stand,” and they go on to show that the greater the proportion of this
species the earlier decay occurs and the more loss 1t causes.

CULTURAL STUDIES OF WOOD-DESTROYING FUNGI

“ Dotk "’ Disease or SiTkA SPRUCE (Picea sitchensis CARR.)

It has been found that Sitka spruce (Picea sitchensis) which is used in the
manufacture of aeroplanes suffers from a defect which, in the factories in Eng-
land, is commonly called “ dote.” In the early stages there is frequently little
or no discoloration of the wood and it is only when strength tests are made that
the presence of decay is realized. Hence it is a very real menace when the
gpruce i§ being used in aeroplanes where strength is of prime importance.

A preliminary investigation has been undertaken to determine whether or .
not, this defect is present in aeroplane spruce stock before it is shipped to Eng-
land. Several of the mills on the Pacific coast which are cutting aeroplane
timber were visited. Specimens were collected from freshly felled logs, from
freshly cut green timber, and from timber which had been rejected as unfit
for aeroplane material. A large number of cultures of fungi were obtained
from these specimens but it wil% take some time to identify the various organ-
isms and to prove whether or not any of them are responsible for ““ dote ” as
it occurs in aeroplane spruce stock in England.

“ S1LvER-LEAF 7 Disease oF Fruir Trees

Silver-leaf disease of fruit trees, which was first reported in Canada by
Mr. Giissow in 1911, has become very common in the Okanagan district of
British Columbia on apples, apricots, and fruit trees generally. The disease is
particularly interesting because it is reported that many of the affected trees
recover. Brooks reports the recovery of plum trees in England and suggests
that perhaps the tree is able to resist the fungous advance. Silver-leaf disease
occurs in Nova Scotia as well, but is not as prevalent as in British Columbia.

The fungus Stereum purpurcum Pers. has frequently been shown to be
closely associated with the presence of silver-leaf. Specimens of this fungus
have been collected, both in British Columbia and Nova Scotia, from trees
which showed the disease. In other cases the mycelium of Stereum purpureum
has been isolated from the wood of branches bearing silvered leaves. Typical
silver-leaf has been obtained experimentally by inoculating young apple trees
with spores from the fruit-bodies of Stereum purpureum or with mycelium from
pure cultures. The whole problem of silver-leaf of fruit trees in Canada
requires further investigation to determine its relative economic importance and
whether or not Stereum purpureum is responsible for the bulk of the damage
attributed to this disease.

1 Moore, Barrington and R. L. Rogers. Notes on balsam fir., For. Quart. 5: 41-50, 1907,
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Fomes pinicola (Sw.) Cooke aNp Pholiota adiposa FR., Two HETEROTHALLIC
SereeiEs OF WOOD-DESTROYING FUNGI :

No cytological investigation has been made of the mycelium of Fomés
pinicola or of Pholiota adiposa. The absence of ¢lamp-connections from mono-
sporous mycelia and their presence in compound mycelia, resulting from the
pairing of monosporous mycelia, are the only criteria which have been employed
in determining heterothallism.

It has been found that Fomes pinicola and Pholiota adiposa are hetero-
thallic and in all probability bisexual. In both species monosporous mycelia
either remain wholly sterile or produce imperfect fruit-bodies which have never
shed spores; on the other hand those compound mycelia formed by the union
of two monosporous mycelia produce normal sporophores; and monosporous
mycelia isolated from the spores of fruit-bodies from different localities are
mutually fertile.

Currures oFr WooD-DESTROYING FuNGI

Cultures of. the following wood-destroying fungi are included in the myco-
logical collection at Ottawa. In addition to those listed there are a number of
cultures which, for various reasons, have not been included. For example, there
are upwards of sixty cultures of Fomes pintcola alone, including several series
in which inoculations were made from a number of sporophores which grew
(a) on one tree; (b) on different trees of the same host species; (¢) on different
hosts from various localities. There are also a number of cultures of fungi
which have been isolated repeatedly from specimens of defective aeroplane
spruce from different parts of the Pacific coast. Few of these fungi have been
identified so far, either because no sporophores have developed or because we
have no type eculture with which tliey agree in microscopic and maecroscopic

" characters.

Collybia velutipes (Curt.) Quél.
Consophora cerebella (Pers.) Schrot.
Coprinus micaceus (Bull.) Fr.
Fomes annosus (Fr,) Cooke.
Fomes applanatus (Pers.) Wallr.
Fomes igniarius (L.) Gill,
Fomes officinalis (Vill.) Faull

~mF, Laricis (Jacq.) Murr.

Polyporus Berkeleyi Fr.
Polyporus borealis Fr,
Polyporus Schweinitzii Fr.
Polyporus squamosus EHuds.) Fr.
Polyporus sulphureus (Bull,) Fr,
Polyporus Tsugae (Murr.) Over.
Polystictus abietinus (Dicks.) Fr.

= Polysticlus pargamenus Fr.
Polystictus hirsutus (Wulf.) Fr.

Fomes pinicola (Sw.) Cooke.

Fomes roseus (Alb. et Schw.) Cooke.
Lentinus lepideus Fr.

Lenzites saepiaria Fr,

Pholiota adiposa Fr.

Pholiota lucifera Lasch.

Pleurotus ostreatus (Jacc}.) Quél.
Pleurotus ulmarius (Bull.) Quél.

Polystictus versicolor (L.) Fr.
Poria subaci eck.

Schizophyllum commune Fr,

Stereum fasciatum Schw.

Stereum purpureum Pers. .

Stereum sanguinolentum (Alb. et Schw.) Fr.
Trametes carnea Wettst.

Trametes Pini (Thore.) Fr. .
Verticillium albo-airum Reinke et Berth. -

POTATO-INSPECTION AND CERTIFICATION

v A comparison between the work accomplished and the results obtained
during 1925 and the “four previous years indicates undiminished interest and
success in the production of certified seed potatoes, the figures of the field
inspection for the five years being as follows:—

Number Number Number Number Per cent Per cent

Year of fields | of acres of fields of acres fislds acres
inspected | inspected passed passed passed passed

2,646 7,900-0 1,634 4,200-0 61-7 54-3

3,283 11,250-0 2,139 6,991-0 65-3 621

2,014 9,681-0 2,081 7,009-7 707 73-3

5,586 19,238.87 3,868 13,916 64 6925 72-3

4,542 |- 14,451-81 3,307 10,856-88 72.8 751
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Tneluded in the two following tables is a sunimary of the distribution and
results of the work in the nine provinces of Canada during 1925, and the average
percentage of the principal diseases found in the fields inspected, passed, and

rejected:— .

SuMMARY oF THE INsPEcTION WORK BY PROVINCES

lngu;x}:}t))ﬁf Number | Number | Number | Number | Per cent | Per cent
cations | .Of fields | of acres | of fields | of acres.{ fields | acreage
received | inspected | inspected | passed passed passed passed
Prince Edward Island........ 1,210 1,880 | 7,330-5! /1,828 | 8,515-0 865 88.8
Nova Scotia............... L. 118 155 300-2 113 201-2 72-9 67-0
New Brunswick.............. 476 892 | 3,745-0 561 { 2,335-0 62-9 62-3
Quebec......... e 1 253 560-8 97 191-2 |, 385 33-9
Ontario...... 316 470 | 1,270-0 325 920-0 69-2 72-5
Manitoba 38 70 130-0 58 104-0 80-0 80:0
Saskatchewan............... 91 115 322-0 81 149-0 70-43 46-27
Alberta......... e, 121 157 334:0 90 137-0 41.01 57.82
British Columbia............ 282 550 459-01 356 30448 64-7 663
Total.......cooeu.n. 2,796 4,542 | 14,451-51 3,307 | 10,856-88 72-8 75-1
PERCENTAGE OF DISEASE FOUND—BY PROVINCES
Prince Nova New . Saskat- s British
—_— Edward | Scotia Bruns- | Quebec | Ontario | Manitoba] chewan | Alberta | Colum-
Island wick . bia
Avers oceht disease|
in’ gtzt‘;elr fields in- )
0-381 0-87 1.25 1.2 0-89 0-20 0-62 1-08 0-17
0030 0.2 0-18 0-30 0-89 0-19 0-38 00 0-15.
1-165 0.42 233 67 0-57 0-14 0-18 0-80 2.51
0-068 022 0-008! 0-003 0008 0-0 0-0 0-33 0-11
Avemzle per cent disense|
in fields passed : ,
. Blackleg.. 0-326 0-70 .0.87 043 0-27 0-20 028 0-38 0-04
| Leaf Roll 0-004 0-11 0-16 0-12 0-38 0-14 0.1 00 0-13
i 0-251 06 0-69 0-41 .0-81 0.08 0-20 | 0-17 0-52
i 0-08 0-22 0-008 0-001 0-00 -0 0.0 0:02 0-08
Average per cent diseare)
in ﬁelcfe rejected: :
Blackleg. . 0-08 1.70 2-41 1-7 1-62 0-87 1.57 2-37 029
Leaf Roll. 0-058 0-5 0-22 0-40 1-06 0-59 0-83 0-0 0-30
Mosaic. 5-24 3-83 5-11 9.2 1-18 061 0-74 1-18 554
Wilte.......o....... 0-072| 0-0 0-005 0/007 0-017 0-0 00 0-55 0-20

FieLp INSPECTION

. It will be observed that the acreage inspected this year was .considerably
below that of 1924, but that it represents a normal and satisfactory increase
when compared with the work done in 1923. -In 1924 the planting of both seed
and commercial potatoes was abnormal, with the result that many growers
experienced considerable difficulty in disposing of their crops owing to the
intervention of the inexorable law of supply and demand. This had a decidedly
stabilizing "effect, which was reflected in the certified seed acreage this year
for although the number of applications received for inspection was 2,806, as
_against 2,480 in 1924—an increase of 326——yet they covered an area smaller by
4,787.36 acres, which indicates that the acreages of many growers were con-
siderably reduced. It is safe to predict that the prices being paid this year for
-all classes of potatoes will induce the growers to plant again more extensively
next year, providing they have reserved sufficient seed stock for the purpose.

'
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These fluctuations are not, however, in the best interests of certified seed
production, for some growers are tempted, following: a year of high prices, to
increase their acreages, often by the use of uncertified seed which may contain
a quantity of disease, and which, grown alongside certified seed will cause dis-
jualification of whole fields owing to the communicable properties of diseases
such as Mosaic and Leaf Roll. However, it is satisfactory to note that the
average percentage of acres passing inspection has increased from 54.3 in 1921
to 75.1 in 1925. y

Of the 4,542 fields ingpected, 1,235 failed to qualify for certification. , Of
this number, 607 fiekds, the majority. of them planted with uncertified seed.
submitted for inspection for the first time, were disqualified owing to the pres-
_ence of 'Mosaic. This disease is invariably found to be widespread where

uncertified seed is planted, but the gradual progress of inspection and.certifica-
tion is eliminating much diseased stock, and in view of the large amount of
certified seed now annually produced and available for reproduction, it s
proposed henceforth' to insist upon the sole use of such seed as a condition of
eligibility for certification. Moreover, the use of certified seed will reduce to
a minimum the rejection of fields owing to foreign varieties and non-isolation,
which in the past has been far too much in evidence. B

The occurrence of misses in the rows is frequently observed in fields appar-
ently free from disease. Hitherto this occurrence has not been taken -into
account under the standard for field inspection, unless it could be determined
as attributable to Blackleg or Rhizoctonia destroying the seed pieces. Under
these circumstances, however, it is almost certain that a considerable percentage
of such diseases would be found in the growing plants, in which case the fields
concerned would be rejected for certified seed. ‘

Mechanical causes may be responsible for misses. The planter may not
be functioning uniformly, or the fertilizer distributor may be out of order,
causing the spplication of fertilizer to be too heavy in parts of the field. Care
should therefore be taken to have these machines in perfect working order before
planting is commenced. . ,

Our experience, however, in the inspection work, notably in some cases
the unsatisfactory results obtained from our certified seed, leads us to believe
that there exists another reason for the occurrence of misses. During the past
few years many growers have become efficient and even expert in the detection
of the various diseases and in roguing and other methods of control.. This is
valuable enough as far as it goes in most -cases, but we must now regard it as
_ the frequent cause of the presence of disease in crops grown from certain certi-

fied seed. To illustrate this, the following is an outline of conditions which we
have ohserved. A grower secures a supply of potatoes for seed, with the origin
and previpus behaviour of which the Inspection service is not acquainted, and
which perhaps contains more disease than is permissible. Being an experienced
. grower and able to detect diseases, he thoroughly rogues his field, bringing about
the “ misses,” just before the first inspection is made. The inspector, unaware
that such roguing has been dope, may find the field well within the standard
and eligible for second field inspectipn at a later date. Assuming that in the
. weantime the grower has continued roguing, the field at this later date is still
found to be within the standard and is passed as eligible for certification, subject
to tuber-inspection. S ,

As such diseases as Mosaic and Leaf Roll are communicable in the field,
the danger of such a situation is obvious; a large percentage ‘of the plants
remaining in the field may have become affected by the diseased plants prior
to their removal by roguing—and even by the roguing itself, unless care-
“Tully conducted—the results of which will reveal themselves the following

year, causing loss and dissatisfaction generally.
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With these conditions 1n' mind it is felt that in order to protect the growers,
the inspection service, and all concerned, misses in potato fields must be taken
into consideration and included in the standard for field inspection. It is there-
fore proposed in future to take this into consideration in fields intended for
certification, except in cases where it can be definitely determined that such
are attributable to purely mechanical causes. ‘
Considerable difficulty is experienced every year in persuading some grow-
ers to make application for field inspection on or before the date which it is
imperative tc set in order that the work may be performed expeditiously and.
economically. Many and varied excuses are subsequently forthcoming with
requests for acceptance of belated applications, and in the past a certain
amount of latitude has been allowed, but often not without additional time and
expense being involved. It is therefore being made known as widely as pos-
sible, by circularizing all growers on our lists, that in future, applications
received after the date set will be accepted only on the understanding that the
growers concerned assume responsibility for any expense incurred as a result
of such acceptance. :

TUBER INSPECTION

The tuber inspection work this year was more difficult than in almost any
year since the service was commenced. This was due to two factors, i.e., the
occurrence cf Late Blight everywhere in the Eastern Provinces, and severe
frosts while the crops were still in the ground. The former caused a consider-
able number of rejections of otherwise disease-free crops, while the latter were
responsible for some very severe grading, particularly in Northern Ontario.

An impression which at times appears to be considerably in evidence is
that once potatoes are passed as certified seed and the certification tags placed
on the bags, they will retain their excellent quality and vitality regardless of
what treatment they may receive, or under what conditions they may be stored.
This impression does not prevail among the-growers only, as some shippers
and buyers are found to disregard essential points, particularly in the matter
of storage. We have frequently been called upon to investigate complaints
made with regard to the unsatisfactory condition of potatoes which had been
certified. Such investigations have almost invariably revealed that the potatoes
were kept stored in bags and piled in cellars or warehouses for weeks' after
date of certification, and under atmospheric and temperature conditions totally
at variance with the normal requirements of seed potatoes if their soundness
and vitality are to be preserved. It therefore seems imperative to again empha-
size as strongly as possible that potatoes, merely because they are certified,
are not thereby rendered impervious to injury when made subject to such
adverse conditions.

Consideration is being given to the question of providing varietal tags,
each with a distinctive colouring, for the certification of Irish Cobbler and
Green Mountain potatoes. These two varieties invariably represent from 90
per cent to 95.per cent of the total amount of potatoes certified each year, and
it is felt that the provision of such tags with the varietal designation printed
thereon would make for greater efficiency during the busy shipping periods, as
well as obviate a large amount of work with rubber stamps which at present
has perforce to be done by the inspectors. ' ‘

MARkETS FOR CERTIFIED SEED POTATOES

The most notable feature in regard to Canadian certified seed potatoes,
which becomes more pronounced each year, is the alacrity and even eagerness
with which they are accepted in the seed markets of the United States. Up to
the end of the year, 367,761 bushels of the 1925 certified seed crop have been
shipped to these markets from Prince Edward Island, New Brunswick, and
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Ontario, and many more have been purchased for shipment during the winter
-and early spring. The American markets are the logical ones for this seed, not
only, from the point of view of adjacency, but also because our northern lati-
tude and a system of suitable localization of different varieties such as is being
gradually evolved through the inspection and certification work, enable us to
produce vigorous stock, propagated under the most favourable climatic con-
ditions for successful reproduction in the south.

Shipments of certified seed of the Garnet Chili variety from Nova Scotia -
to Bermuda, amounted to 13,076 bushels, in place of the usual annual ship-
ments of about 20,000 bushels. The reduction was mainly due to the issuance
of a warning by the Bermuda buyers early in the year, that owing to the
depressed condition of the Garnet Chili trade in the island, only 50 per cent
of the normal amount of seed would be required. Bermuda being practically
the only market for this variety, the warning naturally led to a reduction of
the acreage planted in Nova Scotia. However, the requirements in the fall
exceeded the earlier estimate, with the result that more seed would have been
purchased had it been available. .

A request was recently received through the Dominion Fruit Commissioner
from the Government of Czecho-Slovakia, for some samples of certified seed
potatoes for testing in that country. Accordingly four samples of one barrel
(165 pounds), each, were procured and forwarded, the following varieties being
represented: Green Mountain from Prince Edward Island, Irish Cobbler from
l(;lew Brunswick, Garnet Chili from Nova Scotia, and Dooley from western

ntario. . ’

The work of inspecting, and issuing certificates for, all shipments of
‘potatoes consigned to Cuba, as required by the regulations of the Cuban Gov-
ernment, has been continued. Up to the end of December, certificates have been
issued covering shipments of 1,195,637 bushels of the 1925 crop. :

INsPECTION STAFF

N\

The number of seasonal and temporary inspectors employed this year was
forty-one, including two supplied by the Ontario Department of Agriculture
and two by the Department of Agriculture of British ‘Columbia. Thus, with
‘the eight district inspectors—including Mr. C. Tice, Chief Agronomist, Vic-
toria, B.C., who continued to act as district inspector for British Columbia, in
co-operation with us—a total of forty-nine men took part in the work for vary-
ing periods. The district inspectors also continued to actively co-operate with
the provincial departments in delivering addresses on potato diseases at agri-
cultural meetings and short courses, and in acting as judges of potatoes at the
various exhibitions.

GENERAL AND ECONOMIC BOTANY

Inquiries concerning the culture of medicinal plants were fairly numerous
during the year, of which a large number referred to the propagation of Ginseng.
Requests were received also for information dealing with golden seal, seneca
snakeroot, cascara sagrada, peppermint, chamomile, and tansy.

. Wild rice also received considerable attention on the part of those interested

" In attracting wild ducks; likewise several inquiries were made concerning
Muskrat Potato (Sagittama latifolia) and other plants suitable for the propa-
gation of muskrats.

Other miscellaneous requests for information dealt with chicory, comfrey,
teasel, peanuts, broom corn, wild flowers of Canada, insect flowers, plants suit-
able for checking drifting sand, plants for keeping off mosquitoes, and conditions
Influencing the flow of sap in sugar maple.

21879—2
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The exchange list of seeds collected in the year 1924 contained the names of
1,303 species and varieties and was mailed to more than fifty of the leading
botanical gardens of the world. .

Altogether 4,597 packets of seed were received from foreign botanical
gardens, while 3,438 packets of seed, 40 cuttings, and 84 rooted plants were sent
out to foreign countries as well as to all the provinces of Canada. The largest
consignment of seeds despatched to a single botanical garden consisted of 604
packets which were sent to Nantes, France. A consignment of 72 packets.of
seeds ang 27 cuttings was sent to the Experimental Station at Morden, Mani-
toba, while 50 rooted plants were sent to the Sidney Experimental Station on
Vancouver island. : :

In response to a request from the editor of “ Chemist and Druggist”, pub-
lished in England, several photographic prints of views in the Botanical Garden
were sent t0 him for publication.

A paper entitled “Some further experiments en the relation of light to
growth ” was published in the American Journal of Botany, Vol. 12, July, 1925,
and contained the results of further experiments with a number of plants com-
monly cultivated in field or garden. The scope of these experiments is sufficiently
indicated in the opening paragraph:— .

“In a previous publication it was stated that ‘in summer the higher latitudes have a
longer period of daylight, and this greater:duration of daylight even with a lower tempera-
ture may produce as great an effect on plants as a shorter period of light with a higher
temperature in places lying near the equator.” In another and later publication the follow-
ing statement occurs: ‘From the experiments described and from many others the con-
clusion is drawn that light and heat are to a certain extent interchangeable in & plant’s
economy.’ The experiments of which the details follow were undertaken mainly with a
view to confirming, or, at any rate, supplying some further information bearing on, the above
statements. At the same time some additional tests were made of the value of electrical

* illumination as a substitute for or an addition to ordinary daylight; finally an experiment

L]

was made out-of-doors to determine the effect on plant growth of the interposition of a screen
of ordinary window-glass. The details of the experiments are given in the following order:
(1) experiments with electric light; (2) experiments on duration and intensity of light; (3)
experiments on relation of growth to duration of light and temperature; (4) effect on growth
of a screen of colourless glass.” : A

The results obtained may be summarized as follows:—

“Under a continuous electrical illumination of 700 watts (voltage 110) with daylight
entirely excluded, castor-oil bean completed its life history from seed to seed and produced
vigorous plants from the seeds ripened under electric light.

“Flowers developed their natural colour under ‘the same illumination, namely, white in
wax bean, yellow in tulip, blue in hyacinth, and red (stigmas) in castor-oil bean.

“Plants of wheat, buckwheat. and soybean exposed to daylight alone made greater
rowth than those exposed to daylight plus electrical illumination at night, while hemp, wax
ean, and sunflower showed a slight increase as the result of the nightly illumination. Under

the additional illumination at night, earlier flowering occurred in wheat and sunflower and
later flowering in hemp.

“Observations as regards height, time of flowering, and weight made on wheat, flax,
hemp, buckwheat, white mustard, soybean, castor-oil bean, and sunflower grown both in a
green house and in the open air showed that the results were as satisfactory under two hours’
exposure to light at midday as under three hours’ exposure during the morning or afternoon.

“ Experiments in a greenhouse with Indian corn, flax, hemp, castor-cil bean, buckwheat,
white mustard, soybean, and sunflower carried out at different times of the year showed as
good a growth under an average exposure to daylight for 568 hours 40 minutes at & mean
temperature of 80.8°F. as they did with an average exposure to light of 489 hours 53 minutes
at a mean temperature of 68.2°F. .

“ Experiments in the open air with wheat, buckwheat, white mustard, and flax showed as
vigorous growth under a glass screen as that of a corresponding set in the absence of such a
sereen. :

“The conclusion is drawn that experiments on the relation of plants to light, in order to
be of value, must take into account not only the duration of light but also measurements
of its élntensity, as well as records of the temperature throughout the period of the experi-
ments.



19
SYSTEMATIC BOTANY AND WEED STUDIES

Besides maintaining our regular identification service and an extensive cor-
respondence on weed problems which oceasionally involved personal visits to
farmers, the principal activities under the head of systematic botany and weed
studies had to do with the furtherance of the Canadian weed survey and a cer-
tain amount of experimental work with weeds. Requests for talks on weeds and
wild flowers were acceded to whenever possible, and the more gladly because of
the opportunities afforded for carrying out surveys in connection therewith. On
such occasions it was usually a revelation to farmers, boy-campers and others
addressed, to learn that it was possible to identify a hundred or more species of
weedy and poisonous plants in the course of a couple hours’ inspection of the
locality, and that several dozen kinds of weeds might be detected within a very
few steps. This extension phase of our work also made use of the press, radio,
ete., to reach a wider public. ,

" In the weed survey the new ground covered this year was principally in
the Georgian bay counties of Ontario, and in northern Ontario as far west as
Hearst and Sault Ste. Marie, as well as in the parts of Quebec bordering the
Ottawa river. Weeds of consequence in newer Ontario were found to be couch
grass, perennial sow thistle, Canada thistle, stinkweed, ox-eye daisy, buttercup,
ete. The two first named, more particularly, are certain to make serious trouble.
The proportion of introduced to native species is still quite low as compared with
+ older settled parts of Ontario, and should be kept so by arousing a live interest
in weed matters before it is too late. Interesting extensions of known range
were obtained on this trip for perennial ragweed, Russian pigweed, red-seeded
dandelion and orange hawkweed. )

Satisfactory progress has been made in bringing together and arranging for
ready reference data on close to 1,000 species of weeds, poisonous plants and
introduced plants aggressive enough to warrant keeping under surveillance as
potentially objectionable acquisitions. It is hoped soon to be ready to issue a’
check list of these plants, more or less annotated, for the use of botanists, farmers
and others in a position to furnish us additional records and notes on local
occurrence.

WeED CONTROL ‘ "

Following up the experiments with mouse-ear hawkweed mentioned in last
year’s report, several acres of badly infested lawn were ploughed up on June 8
after the plants had come fully into bloom. Ploughs were used both with and
without skimmers and at furrow depths of from three to seven inches. The soil
varied from sandy loam to rather stiff clay, and was in moist: condition when
ploughed. All lands were double-disked in both directions four days later to
settle the furrows and pulverize the surface. It was the intention in the case of
the deeper ploughing to keep the weed buried, and in the case of the shallow .
ploughing to tear the sods to pieces after some rotting, and drag them out to the
sun by means of cultivation. It became evident though that even the three-inch
furrow, digked to form a close soil mulch, was effectively preventing.further
growth, so no other implement was introduced all summer. Only where trees
Prevented the proper turning of a furrow was there any further evidence of hawk-
weed. Moderately deep ploughing, followed by disking, may therefore be recom-
mended for this, as it has been for other hawkweeds. Eradication without break-
Ing up was tried again with scattered patches, using dry salt, but only with con-
siderable injury to the grass was recovery from the roots prevented. o

Common mouse-ear chickweed is another weed of lawns regarding which
we have frequent complaints. It is naturally most prevalent where the grass is
thin. The obvious remedy is to thicken the stand of grass by sowing in fresh
seed, after first raking out as much as possible of the chickweed. The loose sur-

2187923
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face thus created is favourable to germination, and the seeding may be done in
late summer quite successfully, and with less infestation of the seed-bed by
dandelion seeds than if done in the spring. A dressing of fertilizers may also be
desirable. It will surprise most people to learn how much the chickweed can be
thinned out without appreciable injury to the sod, by the use of a bent-toothed
rake while the ground is moist.

Poison Ivy Erapication

Efforts were made to determine under what conditions and by what
means poison ivy could be uprooted from the neighbourhood of dwellings. The
location of such patches seldom admits of the use of the larger implements of
cultivation, which otherwise would readily subdue the pest. Chemical methods,
such as the use of salt, or sodium arsenite, are frequently asked for, but there
is reason to believe that few people persist in applying these remedies until
success is achieved. While hand work is generally disliked on account of the
risk of poisoning, as well as'the lahour involved, the fact remains that it is often
the surest means of getting the job done. In many cases the amount of the
weed present is so insignificant that it is hard to understand its being tolerated.
Even larger patches when investigated often prove to be so shallow-growing that
they could be easily grubbed out. In wet or in shaded ground especially, 1t was
found possible, using a bent-tined fork or hook, such as many farmers keep for
unloading manure or for digging potatoes, to tear up long matted strips of
ivy growing superficially under these conditions: On one occasion with some
care a strand of rootstock over twenty-five feet long was removed intact. Only
a few deeper roots remain to need attention later. In rocky soil however the
difficulty of grubbing out by the roots is so increased that applications of hot
brine, caustic soda or other chemicals are likely to be more practicable.

Work with hand tools is best undertaken before unfolding of the leaves in
spring increases danger from contacts. Gloves should be worn to protect the
skin, not only from direct contact with the plant, but also from the virulent
oil adhering to the tools, boots, overalls, etc. Persons too susceptible to poison-
ing should of course leave such work to others. The writer in many years’
experience has always regarded himself as immune, and yet the breaking of
rootstocks, with wrists somewhat exposed, so that they received the minute oil
drops thrown off, resulted once in some inflammation. In every case after dis-
- carding work dress, the hands and face should be well scrubbed with a strong soap
lather and hot water, either running or changed several times to carry away
any poison which might otherwise be washed about on the skin.

REPORT OF THE DOMINION FIELD LABORATORY OF PLANT
PATHOLOGY, CHARLOTTETOWN, P.E.L

(R. R. Hurst, Officer in charge)

CEREAL RusT INVESTIGATION

+ A preliminary study of the cereal rust situation was begun in 1925 with a
view to finding out what rusts are common on Prince Edward Island and loss
sustained therefrom. - ' i

Permanent wheat and oat rust nurseries were established. Included in
these were differential hosts used in physiologic strain determination.

Barberry and buckthorn surveys were made of the Charlottetown district.
One buckthorn hedge and several barberry bushes were located. Aecia of
Puccinia graminis and Puccinia coronata were observed on July 10.

Stem rust of wheat was not a serious factor this year. Infection was only
moderate on the varieties most popular in the province. However, Little Club
and Marquis, which are congenial hosts, showed heavy infection by August 25.
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Spore trapping was undertaken on June 1, but on account of prolonged rainy
weather was discontinued and resumed again the latter part of July. A few
urediniospores of Puccinia graminis were trapped the first week in August.

The viability of Puccinia graminis spores is given in the following table:—
: |

T

Percentage germination
1925 -
Uredinio- . . ‘
spores LR Host Teliospores

March 29.... 0 [(Wheat strawinhay stack.............. .. .o, 5
April 13.... 0 [Wheat stubble........o.ieiiiriiiienirierionineianeenanienes [}
¢ 21.... 0 (Agropyron repens... e 4

“ o 28.... 0 [Phleum pratense.... 3

“ 28.... 0 |Avena sativa stubble..... ... ...l 1

No germination observed after April 28,
Cultures of Puccinia graminis Tritici and Puccinia gramanis Avenae were
submitted to Dr. D. L. Bailey, Winnipeg, for determination. This phase of the
work-was attempted at Charlottetown but was discontinued because of adverse
weather conditions. -
Leaf rust of wheat did sérious injury this year and can be considered of
economic importance. : ' :

“ BROWNING ” AND ‘‘ STEM-BREAK” OF CuLTivaTED FLAX

This project was first undertaken at Saskatoon, where it was carried on for
one year by the present assistant at Charlottetown. In March, 1925, viable
spores of Polyspora Lini were collected on flax which had wintered-over in the
field. The project was then transferred to Prince Edward Island.

Nine varieties of flax were supplied by the Fibre Division and tested for
susceptibility.  The disease appeared only on Riga Blue and Saginaw, doing
very little injury. This was in early August when typical “ Stem-break”
developed. The “ Browning’ condition described by Lafferty did not develop
under the damp, warm weather which prevailed during the growing season. - The
marked absence of this organism during the past season unger favourable condi-
tions indicates that until flax is more widely grown the disease will not be a
serious factor. ‘

Ascospore DiscHARGE IN AppLe Scas (Venturia inaequalis (Cxe.) WINT.)

Investigations were undertaken with a view to determinin the dates of
spore discharge, correlating this with primary infection and arriving af the
earliest date on which spraying is necessary on Prince Edward Island. ~

Observations were made from March 1 to June 10, Spores were first dis-
charged on April 14, continuing until June 1. Greatest activity occurred during
rainy weather. :

BrigHT oF Turip—Botrytis Tulipae (Lip.) Hop.

This disease of tulips was observed in one bed at the Charlottetown Experi-
mental Station in the spring of 1918. 1In 1925 it reached epidemic proportions
in the same bed where tulips have been grown each year since. Infection was
heavy by June 1, one large bed showing as high as 90 per cent. Many bulbs

-
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missed, while a high percentage of plants were destroyed before the buds
appeared. On the outer coverings of the bulbs numerous minute sclerotia were
observed. These were also found on the roots, stalks, floral parts and leaves.
In colour the sclerotia were greyish-white to black, depending upon their age,

Fig. 1.—BOTRYTIS BLIGHT OF TULIPS

Note twisted leaves and spindling of petioles,

the immature ones being lighter. On the leaves the disease appears first as
numerous, small, yellowish spots, which present a speckled appearance, later
enlarging and appearing water-soaked. In cases where lesions develop near the
margin or midrib the leaves show a marked twisting. Minute light-brown spots
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occur on the petals, later causing them to wilt and shrivel up. Typical fructifi~
cations of Botrytis developed on all parts above ground but on the petals only
after they began to wilt. ‘

Fig. 1 illustrates the nature of this disease. Cottage Boy suffered the least,
showing but slight infection.
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Fig. 2—GRAPH ILLUSTRATING DETERIORATION IN BI-CHLORIDE SOLUTIONB. .
Figures 1 to 10 represent consecutive samples; figures on the left represent percentage bi-chloride in each.

The nature of the disease suggests the following control measures: (1) Re-
move and burn diseased material as soon as it is found. (2) Examine bulbs
before planting and discard those showing sclerotia. (3) Avoid replanting tulips
in diseased beds. :

Cuanges IN COoNCENTRATION OF BI-CHLORIDE/OF MEercURY Sorurions DURING
SEEp TREATMENT

The Dominion Botanist/in his annual report for 1912 was the first to draw
attention to the material reduction in strength of mercuric chloride solutions
during seed treatment of potatoes. In this report it was pointed‘out that the
amount of bi~chloride removed by the potatoes reduced the strength of the solu-
tion 10 per cent for one treatment. To compensate this loss in fungicidal effect
the common practice on Prince Edward Island is to dissolve 100 grams of
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bi-chloride of mercury in hot water and make up to 224 gallons. (This covers
about four bushels). For each successive four bushels one quarter of an ounce
of bi-chloride is added to allow for deterioration in solution, the water being
kept up to 224 gallons.

The doubtful efficiency of this method led to an investigation carried on by
Mr. L.'J. Howatt. Samples of solutions were obtained from several farms
during seed treatment operations. These were taken from the original solutions
and again after each quarter ounce of bi-chloride was added, i.e., after treating
4 bus‘htels. In this way nineteen samples were taken and tested for mercury
content. ;

The information obtained from the analyses is presented in the accompany-
ing graph (fig. 2). . ‘

- It is readily seen that each solution underwent a marked deterioration.
This points to the necessity of adding larger amounts of bi-chloride if fungi-
cidal effect is to be retained. It will be seen that the solution used by Mr.
Foster weakened more gradually. This may be explained by the fact that after
each treatment the liquid was drained into another cask and sediment removed.

The results of one year’s work cannot be used as a basis for drawing con-
clusions. Further tests will be made in the laboratory and all factors controlled
as far as possible. The work will be modified to include treating several succes-
sive lots in the normal solution and effect noted until the solution becomes too
weak to be effective.

It is noteworthy that Mucor developed in one lot after the seventh sample,
showing that the solution was not sufficiently strong to arrest fungus growth.

. Resvrts o PoraTo EXPERIMENTS

POWDERY SCAB, Spongospora subterranea (WALLR.) JomNS

The plot used in 1924 was again planted with the experiment for the control
of this disease. As in 1924 negative results were obtained. No disease appeared
even ip the untreated plots planted with heavily infected seed. The season from
the time tubers commenced to form until September 1 was quite warm, and dry
in so far as soil moisture is concerned. As this disease is reputed to be more
prevalent in wet seasons our results in two dry years apparently bear that out.
Very little powdery scab was found by the staff of inspectors while inspecting
tubers for seed. certification throughout the province.

rE1ZOCTONIA Corticium vagum B. ET C.

The statement was made in our last report that seed treatment for the
control of Rhizoctonia (black scurf) of potatoes is ineffective if the soil already

harbours the disease. The results obtained from our 1925 experiments bear out’

this statement. The plots used were those which have been planted almost
continuously to potatoes since the inception of this laboratory ten years ago.
The disease consequently has become well established in the soil, much more so
than in any part of the province, even where potatoes are grown as a special
_crop. Crop rotation naturally has the effect of reducing the degree of soil
infestation. It was, therefore, considered advisable to use such soil as this for
an experiment designed to test the value of seed treatment as a method of con-
trolling the disease. ,
The seed used was of the Irish Cobbler variety and all tubers were affected
with the Rhizoctonia sclerotia. Treatments given included: (1) .hot and cold
water; (2) hot and cold formalin; (3) hot and cold bi-chloride of mercury;
(4) Bayer Dust; (5) Semesan; (6) Usgulun; and (7) Germisan, with untreated
check plots, the last four treatments being used as a dust disinfectant. The
experiment was conducted in duplicate, planted on June 4 and harvested Septem-
ber 18. Growth was normal in all plots except Germisan which eaused consider-
able injury to the sets so that very few plants came up. Onpe half of the experi-
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ments gave positive results when considered from our viewpoint since every
treatment produced a 100 per cent diseased crop with the exception of Uspulun
and that only produced 14 pounds of clean tubers from the 60 sets planted. In
the duplicate half of the éxperiment, which was divided into two sections for
convenience of planting, the results obtained, while not of so positive a nature,
were, nevertheless, of a character to convince one that the treatments given had
little effect, if any, in controlling the disease. The results obtained from this
plot are shown in the accompanying table.

TABLE 1.—EXPERIMENT T0 TEST THE VALUE OF SEED TREATMENT FoR THE CONTROL OF RHIZOCTONIA
(BrLack Scurr)

East half ‘ West half

Percentage Percentage

Treatment of crop Treatment of crop

' diseased diseased
Check (untreated)...................... 73:3 |Check...... e 98-8
Hot water...... e e 68-0 |Cold water...................... . 99:5
Hot bi-chloride......................... 72.6 {Cold bi-~chloride 98-8
Hot formalin........................... 77-0 |Cold formalin.......... . 992
Check.........covveiiiiiiiiin.. 69:9 [Check............. 69-0
Bayer Dust.............c.coovvinin... 82-2 |Semesan........... .. 696
Uspulun..........ooviiiiiiiiiinnnin., 74.5 |Germisan®............... ... . —

*Figures for this treatment not included. Only six plants survived the seed treatment.

That a variation exists in the results obtained between some of the treat-
ments and others does not, in our opinion, necessarily prove the efficiency of
the treatment given. The fact should be noted that the check plots in three
cases out of four gave better results than treated lots in adjoining rows. Also
note in the first four rows of each section, which include the usual seed treat-
ments recommended for the control of this disease, that there exists an unanimity
in the results obtained. The chief evidence obtained is that all the plots, regard-
less of the treatment given, gave a high percentage of diseased tubers. It must
be remembered that the experiment was carried out on heavily infested soil. The
fact remains, however, that there is in some parts of the Dominion just as
heavily infested soil in its virgin state. In other words, the organism causing
the disease is widespread but is much more severe in some sections than in
others, Seed treatment in such cases would, therefore, be practically valueless.
On the other hand, where the soil does not harbour the disease to such a great
extent, or not at all, seed treatment is recommended, as it is a wise precaution
to kill whatever fungi or bacteria are resting upon the skin of the seed tubers.

A duplicate of this experiment was carried out by the pathologists in charge
of the laboratories at Fredericton, N.B., and at Ste. Anne de la Pocatidre, Que.,
the results of which are shown in table 2.

TABLE 2.—CONTROL OF RHIZOCTONIA

'

-Percentage of crop

’ diseased at:
Treatment
Frederiocton,] Ste. Anne,
N.B. Que.
Hot bi-chlOTide. ... .ottt e 0-0 .86
Cold bi-chloride 0-1 0-0
Hotformalin........................cooevvenn, 0-07 22-7
Coldformalin.................cccooviiiiennn.. 0-17 18:2
Hotwater...............oooviviieviiinieenn.. 3:0 415
Old Water..av.. . iii it 2:6 55-1
mesan. . ... N e e e e 1-69 47-8
Germisan.............c.cooviiiieniiiiasins 2-8 12.7
Uspulun. . .....ovvoniiiiiii e 1-3 23-8
Average of three checks (untreated) 4.5 48.7
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The soil at Fredericton apparently is not heavily infested with the fungus.
The results obtained at that place indicate the value derived from both the hot
and cold bi-chloride of mercury and the formalin treatments. The results
obtained. at Ste. Anne, however, indicate an unevenness of infestation. Never-
theless, the outstanding feature is the fact that the bi-chloride treatments gave
good results over any of the others. As this is only one year’s experiment it
will be necessary to continue such work at these localities in order to determine
the value, if any, that can be expected from seed treatment. :

Another factor in the control of the Rhizoctonia disease and one which
apparently bas considerable influence on the amount of black scurf which
eventually develops, is that of the relationship between date of harvest and
the percent of disease on the tubers when dug. The laboratories at Fredericton
and Ste. Anne also co-operated with us in experimenting on this work. The seed
used in each case was infested and not treated prior to planting. The results
obtained at the three places are shown in the table following.

TasLE 3.—CoNTROL OF RH1zocTONI1A

Percentage of crop diseased at:

Date of harvest ‘ Charlottetown Frederic- Ste.
ton; Anne;
, Irigh Green Irish Irish
Cobbler | Mountains | Cobbler | Cobbler
13:2 | ooienets 0-2 37-1
240 (............ 0-3 20-1
74-0 35- 2:1 30-3
100-0 73-2 1-9 48-2
96-8 88-0 4.6 49-0
97-0 98:0 3-1 56-2:
100-0 100- 3.0 65-7

The soil used at Fredericton is not heavily infested although sufficient evi-
dence was obtained to illustrate the advantage which obtains from early digging
over those dug later on. At Ste. Anne, the results, with the exception of that
of the first digging date, certainly prove the value of the earlier harvesting.
The results obtained at Charlottetown are somewhat more conclusive.

A comparison of the results obtained in this experiment and that of the seed
treatment in table 1 is interesting. In the date of harvesting experiment we
have the figures 13.2 and 24.0 per cent of disease respectively %or the two early
harvest dates with infected untreated seed on heavily infested soil. In the seed
treatment plot the best result obtained was with hot. water, 68.0 per cent. These
plots were harvested at a date corresponding to the third harvest date. Even if
that fact is not considered a fair comparison the fact remains that these untreated
plots planted and harvested on corresponding dates gave as good and, in some
instances, better results than the treated plots shown in table 1. The procedure
of digging the potato crop at as early a date as possible either just prior to or
immediately after maturity is a practice, therefore, to be recommended where
the Rhizoctonia disease is a factor to be considered.

LATE BLIGHT Phytophthéra infestans (MoNT.) DE, BARY

The season 1925 proved to be one of the worst for blight which we have
experienced for some years. The disease was first recorded on the vines on
August 3, and by the 15th of that month was reported as being prevalent in
many sections of the province. The remainder of the month proved to be fine
and warm with an occasional shower but the nights were cool with heavy dews.
The latter feature kept the disease in a fruitful condition. With September
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came heavier showers and rains with much cooler temperature which assisted
the disease in causing defoliation as well as providing an abundance of spores
for the infection of the tubers in the ground. During this period the inspection
service was continually called upon for advice on spraying and was able to
assist materially in saving many fields. Rot developed very rapidly on
unsprayed. or poorly sprayed fields, in one or two instances resulting in a total
loss. The majority of the Irish Cobblers and Dakota Reds survived the epidemic
but the Green Mountains and Meclntyres suffered to a considerable degree. It
was not unusual to find from 25 to 50 per cent rot in many lots inspected.

An experiment to test the value of dust versus liquid spray was carried out
in co-operation with the Fredericton laboratory. The results of this experiment
will be found under the report of the pathologist in charge of that laboratory.

BARLY BLIGHT, Alternaria Solani, E. & M.

This disease also assumed serious proportions in the province this season,
so much so that a number of fields in one section were completely defoliated by
the middle of August. Early blight causes considerable losses in some years but
is not generally recognized as a serious factor inasmuch as it does not, produce a
rot in the same proportions as does the late blight fungus. Thorough spraying
is the only remedy for controlling this disease and in some seasons it would
appear as if the best-made Bordeaux mixture is not as effective as might be
expected. ,

EXPERIMENT TO TEST VALUE OF SMALL TUBERS (WHOLE AND CUT) AS SEED

This project which is carried out in quadruplicate was continued for the
second year, on land where potatoes had been the previous year. The yield
obtained was a fair average of that produced commercially throughout the
province but would have been much better but for the advent of a severe attack
of early blight which accounts for the high percentage of small tubers. The
results are shown in tabulated form in table 4.

TapLe 4. —CoMPARATIVE YYELDS FROM USING SMALL TUBERS, WHOLE AND CUT INTO TWO, AS SEED

Ordér
3 Yield pef acre in bushels ' of merit
Weight and kind of seed used Parcentage after
small deducting
Market | / Small Total seed used.
A
3 oz. whole tubers....................0e 249 132 (78)* ) 379 ) 348 1
20z. wholetubers....................... ' . 198 125 (87 323 387 3
1% oz, wholetubers...................... 190 {128 (100 318 40-2 8
1oz wholetubers....................... ' 2114 974 (78% : 309 312 [
% oz. whole tubers....................... © 174 524 (434) 2264 23-1 o7
130z.cutBet.......cvveveerireennnnnnnsn 231 99 (71 ; 330 30-0 2
loz.cutBet...........covviieiniiinnnns l 225 95 (76 320 29-6 4
dog.cutset......ooiiiiiiiiiiiiiiiniins 1584 67% (68%) | . 223 30-2 8

0

*Figures in brackets indicate yield after deducting the seed used.

The value of the larger-size seed-piece, whether whole or cut, is evident from
a study of the figures. It is also noted that the 14-ounce cut set, which is a
3-ounce whole tuber cut into two, gave a larger yield than the 2-ounce whole
tuber. Similarly the 1-ounce cut set, which is a 2-ounce whole tuber cut into
two, gave a better return than ejther the 13-ounce or the 1-ounce whole tubers.
This indicates that the larger sized tuber when cut into two gives a better yield
than the next larger size used. This feature only appeared in the case of the
13-ounce cut set in the 1924 experiment.
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A comparison of the two years results show but little variation one year
with the other, the order of merit being changed but very slightly.

An additional plot was planted this year as a check on the small seed.
Large (8-ounce) tubers were cut into the five sizes used. These tubers were of
the same strain of Irish Cobblers. Only one plot was planted, there being no
room for replication. The results, however, are worth recording and are shown
in table 5.

TABLE 5.—COMPARATIVE YIELDS FROM USING SEED CUT FROM LARGE TUBERS

'
g ) Order

\ ' Yield per acre in bushels Lo of merit
Weight of seed used Percentage after

smalk deductin,

Market Small Total . seed use

324 (268)* 84 408 905 2

328 (286) 66 394 18-9 1

288 (260) 78 366 353 3

-958 (236) 66 324 :89.3 1

198 (189) 60 258 - 23-2 5

*Figures in brackets indicate the yield after deducting seed used.

Further experimentation is needed before any definite conclusions can be
drawn.

No rogueing of diseased plants was carried out. A small amount of slight
mosaic symptoms developed. Some of this mottling, however, while quite
noticeable early in the season had disappeared completely after the lapse of, in
some cases, a week to ten days. We question whether this is true mosaic. A
number of tubers were saved to determine that point in 1926.

SEED STRAIN DEMONSTRATION

The object of this test is to provide a demonstration plot containing as
many different strains of potatoes as possible, so that every seed-producing
section is represented. This plot serves as a means of instructing inspectors in
the diseases likely to be encountered. It also provides an excellent educational
feature for the many growers who visit the Charlottetown Experimental Station,
particularly during the farmers’ picnic and field days. It provides a centrally
located plot where the numbers of seced potato buyers who annually visit the
province in search of good seed can obtain, at first hand, information on a large
number of representative samples of the seed being grown on a large ‘scale at
the number of farms represented and which it would take a considerable amount
of time to cover otherwise. The number of people who vieweéd this plot in 1925
would be well in excess of 1,500.

The experiment on the value of dust versus spray is carried out on this
plot. Some fifty-five half-bushel lots of seed were obtained from the exhibition

" held in conjunction with the meetings of the Potato-Growers’ Association, thirty-
nine Irish Cobblers and sixteen Green Mountains. Of these, thirty-six showed
absolute freedom from field diseases such as black leg and mosaic. The average
percentage of the former disease in the Irish Cobblers was 0.24 and of mosaic
0.03 per cent. Green Mountains showed an average per cent of black leg 0.13
and of mosaic 3.7. .

Yield counts were taken of every row, the highest in the Irish Cobblers being
3374 bushels per acre and the lowest 219 with an average for the thirty-nine
samples of 284 bushels. In Green Mountains the highest yield was 294 and the
lowestd220§ with an average of 2613 bushels per acre for the sixteen samples
entered. ’
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An idea of the value to the potato-growers of the province of the laboratory
may be taken from the fact that ten years ago when the laboratory was built
not a single carload of seed potatoes was leaving the province. This yean in
less than three months, involving the fall shipping season, 350,000 bushels left
the province at an excellent price which ranged from $1.10 to $1.75 per bushel,
with excellent promise that the trade will continue, providing disease-free and
high-yielding stock is put on to the market.

REPORT OF THE DOMINION FIELD LABORATORY OF PLANT
PATHOLOGY, KENTVILLE, N.S.

(J. F. Hockey, Plant Pathologist, Officer in Charge)

The year 1925 was exceptionally favourable to the spread of many fungus
pests in the apple orchard sections of the province of Nova Scotia. Spraying
operations were hindered by wet weather and a considerable area of orchard
suffered a total loss of fruit on account of the heavy infestation of apple scab.
It is conservatively estimated that this disease alone cost the apple-growers of
this province a direct loss of $750,000 without considering the time spent and
fungicidal materials used in the efforts to control the disease after it had become -
epidemic. In parts of the Annapolis valley where spraying operations began
before ascospore discharge, and fungicides were regularly and thoroughly applied
every two weeks until five or more applications had been made, apple gcab
was kept under good economic control.

Studies on the seasonal development of the apple scab fungus Venturia
inequalis (Cke.) Wint. were the major interests of this laboratory during the
spring and early summer. A rather severe type of foliage injury on apples
resulting from the use of fungicides containing hydrated lime, necessitated investi-
gation, the conclusions of which are given in this report.

Late blight of potatoes Phytophthora infestans de Bary made its initiai
appearance at Kentville on July 7. This is the earliest recorded appearance in
this’ distriet.

‘White pines infected with Cronartium ribicola F. de Wald. were found
liberating seciospores at Kentville on May 14. Black currants within one-quarter
mile were in one-third leaf at this time and subsequently showed the first
uredinial stage on June 18. This disease is found on currants in practically all
parts of the province. :

‘A severe infestation of onion mildew Peronospora Schleideni Ung. occurred
locally on experimental onion plots, about the middle of August, and was
apparently held in check by liberal applications of sulphur dust. There was no
resulting injury from the use of sulphur. .

During the past year some twenty-five community meetings were held
throughout the valley under the auspices of fruit-growers at which the officer in
charge of this laboratory spoke. The average attendance at these meetings was
about forty and keen interest was shown in the subjects discussed. An address
was also given at the annual meeting of the Nova Scotia Fruit Growers’ Asso-
ciation in December, giving the results of investigations and observations made
during the year. '

 ‘AppLe ScaB, Venturia inequalis (Cxr.) WiINT,

“Little is known of the seasonal development of apple scab under Nova
Scotia conditions. Spraying applications have hitherto been made at certain
stages in the development of the leaves and blossoms without knowledge of the
stage of maturity and time of initial discharge of the ascospores.. Some experi-
menters have found that during occasional years, a spray application at the
“mouse ear” or “green tip” stage of leaf development was unnecessary.
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Similarly it has been found that a dormant spray or an application of fungicide
previous to the “ mouse ear ” application was unnecessary under practically all
conditions as a control for apple scab.

In order to be able to explain the reasons for spraying at definite stages of
growth of the tree and at stated intervals, it was found advisable to trace the
seasonal development of the apple scab fungus, Venturia inequalis (Cke.) Wint.,
from early spring throughout the growing season.. This necessitated a study of
the ascospore stage on the old leaves and also of the conidial stage on the twigs,
leaves, and fruit. As the studies progressed it was found that the winter

stage was of greater importance than twig lesions to orchardists locally, and
hence it received most attention.

1

DEVELOPMENT OF PERITHECIAL STAGE—Commencing March 6 leaves were
collected fortnightly from under trees which had been used as checks in spraying
tests during 1924 and were known to have borne moderately scabby foliage.
These leaves were examined for perithecia and freehand sections made to ascer-
tain the approximate average development of the perithecia and time of forma-
tion and maturity of ascospores.. .

The first collection revealed minute perithecia averaging 40w in diameter
and in an. apparently: pycnosclerotial age. By April 1 the perithecia had
enlarged to average 60u in diameter. The collection in the middle of April
showed first signs of asci. These were filled with homogeneous protoplasm and
gave no evidence of differentiation into spores. The perithecia averaged 80p
with many 100y in diameter. Two weeks later, May 1, definite differentiation
of the protoplasm in the asci showed the first signs of ascospore formation.
Frequent collections of leaves were made from then until May 11, when the
first mature ascospores were found. On looking at the rainfall record (fig. 3)
for this date, it can be seen that on both May 11 and 12 there was a little rain.
This apparently provided the condition most favourable to the rapid maturity
of ascospores for at the time of the next rainfall on May 15 the first discharge
of spores was recorded at Kentville, Subsequent discharges are shown on the
chart (fig. 3) according to time, and relative severity. At the time of the last
evidence of ascospore discharge, July 13, leaves were again sectioned to note
the condition of the perithecia. Many perithecia were examined but in only a
very few were any ascospores found.

t was very noticeable when making collections that the perithecia were
most numerous on the surface of the leaves uppermost on the ground, irre-
spective of whether it was the upper or lower surface. ‘

Further studies are under way to ascertain the time of initial development

o

of perithecia and the histology of tissues involved.

THE Di1scHARGE oF. Ascospores!.—When it was found that the leaf-collec-
tions of April 14 showed the first signs of asci formation, some of the leaves
© were placed in moist chambers in the laboratory in order to ascertain how
rapidly ascospores would be formed under contipued favourable conditions. A
microscope slide was placed on each leaf and separated from it by two match
sticks. The slides were coated with Mayer’s fixative which would not only
act as a sticker but also provide a/medium for the germination of the spores,

Leaves collected April 14 began discharging ascospores in twelve days and
one week later were at their maximum discharge and continued to discharge
daily for an average period of twenty-five days.” Collections of May 1 began
discharging in the laboratory in four days, reached their maximum in two weeks,
and continued over a period of twenty-four days. Collections of May 8 began
discharging ascospores in four days, reached the maximum in two weeks and

continued for twenty days. High ‘percentages of germination were obtained -
throughout these periods.

1 Compare spore discharge in P. E. 1. and Niagera District, pp. 21 and 57, respettively,
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From these observations it was concluded that with weather conditions
favourable to the fungus, ascospore discharge could be expected following three
or four days of wet weather after May 1, and that it would continue with
favourable conditions for at least four weeks. Lo

At the time of the sixth recorded rainfall after May 1, i.e, May 15, the
first ascospore discharge was observed. The same method of using microscope
slides was adopted in the orchard except that the slides weré coated with a
thin film of white oil, “Stanlox ”, in place of fixative to obviate washing off
during wet weather. Three very heavy ascospore discharges were recorded for
the periods, May 31-June 2, June 10-June 11, and June 15-June 18. The last
discharge was observed July 13 indicating that it had continued interruptedly
over a period of fifty-nine days. :

The relative intensity of spore discharge, rainfall in inches, and hours of
sunshine for the period May 1 to July 31, 1925, are recorded in diagram form

in fig. 3, .

RECORD OF
ASCOSPORE DISCHARGE
KENTVILLE 1925

Kelative Ascospore Discharge

Junshine
3

—
049 hrs 199.55 Ao 2544.75 Ars. —T°
124
’8
I E¢ ncher . re
. t Ny
IR .o
JUE - % JULY J‘

Fig. 3.—Chart showing ascospore discharge, reinfall snd sunshine, Kentville, N.S., May to July 31, 1925.

- i .
Correlating the ascospore discharges with the stage of development of the

trees at Kentville it was found this year that the leaves of Gravensteins were,
about one-half inch in diameter and had just passed the “mouse-ear” stage
at the time of the initial discharge. The first heavy discharge, May 31 to
June 2, found the trees past the “ pink tip ” stage and starting to bloom. By
the time of the .pext heavy discharge of June 10 to June 11 the petals were
practically all off and the fruit on some varieties was one-quarter inch in
diameter. The t¥ird heavy discharge and subsequent ones took place when the
fruit was in a rapidly growing 8nd very susceptible stage. '
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Specimens of leaves received from Berwick, N.S, and Middleton, N.S., on
May 9 revealed that an ascospore discharge had already taken place at
Middleton and that one could be expected at the next wet period at both
Middleton and Berwick. Discharges of spores in the eastern part of the apple
section did not occur until after the initial discharge at Kentville.

The prolonged period of ascospore discharge together with the weather con-
ditions which favoured the fungus and hindered spraying operations at critical
stages are largely responsible for the very heawy loss from apple scab in Nova
Scotia during 1925.

ErrecT oOF LIME SULPHUR ON AsCosPORE Di1scHARGE.—When ascospore dis-
charge was at its maximum in the orchard, several leaves bearing numerous
perithecia were collected and cut in half. One half was dipped in lime-sulphur,
1-50 solution and the corresponding half was dipped in water. All leaves were
subsequently placed in moist chambers under identical conditions to note the
effect of the lime-sulphur solution on the ascospore discharge.. Perithecia were
- apparently equally distributed on corresponding halves of each leaf.

Leaves dipped in water discharged ascospores over an average period of
14.3 days.

, Leaves dipped in lime-sulphur solution, 1-50, discharged ascospores over an
average period of 6 days.

Poor germination was obtained from spores collected on the slides from
the lime-sulphur series. 'This would seem to indicate that not only does the
lime-sulphur spray have a toxic effect on the spores but it also shortens the
period of spore discharge. The possibilities of partial control of apple scab by
spraying the leaves on the ground have not been tested but from the work of
Curtis (2) it would appear that there are practical possibilities in this con-
nection.

Twie Lesions.—Fraser in 1917 (3) reported the twig infections of V. in-
aequalis as severe on Fameuse and MecIntosh on specimens sent him from Nova
Scotia and Quebec. Similar material was collected at Annapolis Royal on April 1.
1925, from Fameuse trees. Conida were taken from several pustules and placed
in hanging drop culture for germination. Spores germinated within twenty-four
hours and within thirty-six hours had developed germ tubes 190w in length.
Some twigs were kept in the laboratory and it was found that by the time the
leaves began developing on the twigs, the lesions which formerly had the appear-
ance of blisters were now ruptured exposing conidia. These conidia gave a high
percentage of germination within twenty-four hours. Similar results were
obtained from twigs collected in the Station orchard on both McIntosh and
Fameuse when the trees were in the “ green-tip ” stage.

It would appear that the pustules which contain conidia exposed over
winter and ‘having a comparatively low percentage germination are not as liable
. to cause initial infections in the spring, as the pustules which mature in the
spring when growth of the tree has commenced. '

In severe cases of infection the twigs are killed outright but when only
moderately or lightly infected the twigs apparently recover. The lesions assume
a scurf-like appearance the following year. In no case were viable conidia
obtained from the two-year-old lesions. ,

Infection of twigs was found to take place during the early part of the
growing season when the twigs were from four to six inches long and still very
green and tender. Small areas similar to lesions on petioles were observed on the
twigs. These gradually assumed a blister-like appearance-1-3 mm. in diameter.
In November when counts were being taken on the spray and dust plots it was
found that few scattered pustules had ruptured. On an examination of these,
mature viable conidia were found, indicating that viable conidia may be present
on the twigs from late autumn to spring. «
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Twig infections have been found to initiate only on the current season’s
growth,

CoNTROL OF Twic INFECTIONS.—It is believed that in the average season
the possibilities of early infections to foliage from conidia produced on twig
lesions are not of sufficient economic importance in Nova Scotia to warrant
dormant, applications of spray. Thorough applications of spray or dust during
the regular schedule will give economic protection from this source of infection
and will also protect the growing twigs from new infections. On varieties as
Fameuse, McIntosh, and Wagener special attention should be given in severe
seasons to the adequate protection of growing twigs by spray or dust.

Counts on the percentage twig infection in the regular spray and dust plots
were taken in November, 1925. :

Twie INFECTION

Average

Plot Treatment percentage
. twig infection

.| 475 on 4 varieties.

1 |Lime-sulphur, 140, 1-50

2 |Bordeaux, 4-840........ ..| 5:20o0n 6 “
3 |Wet surphur, 30-100... . ..{19-40on § b
4 |Bordeaux and wet sulphur ..|14-800n 5 “
5 eck.. ... i ..{88:000n 5 “
6 (Sulphurdust, 85-15.......0 . 00ttt e ..15:000n5 “
7 |Bordeaux dust, 12-15-78. ... ..ottt e s 4:00 on 4 «
8 |Bordeaux and sulphur dust............cooiiiiiiiiiiii e 5:-60on b “

The varieties used in these treatments were: Fameuse, McIntosh, Gravenstein,
Bishop Pippin and Wagener. The first two named were severely infected;
Wageners were moderate; Gravensteins were slight; and Bishop Pippins were
very slight. The severity of infection used as an index was the frequency and
number of lesions per twig. Very slight constituted up to 10 scattered lesions
per twig, and the range increased to the severe stage where lesions were very
mnumercus, and averaged 100-200 per square inch of twig surface.

The histology of twig lesions is being studied to ascertain the tissues in-
volved and the possibility of these lesions offering a mode of entrance to host-
tissue of canker-producing organisms.

SpriNG-INFECTION.—On June 3, 1925, the first infections were observed on
unsprayed trees at Kentville. On June 8 counts were made to ascertain the
percentage of infection on leaves within three feet of the ground and on leaves
eight feet or more from the ground. The majority of these infections were on
the under surface of the leaf. ' -

SprING INFECTION

®
-

R Less than | Eight feet

Lo Variety : .| three feet | and over
: from ground|from ground

% %
Bishop Pippin.... ...l ) 22.88 3:

Gravenstein . 26-36 9-09
Wagener. .. 21-95 . 8.23
Melntosh. . 8-22 2-50.
Fameuse. . e 20-78 6-41
Ben Davis (Ong spray)..................... 6-87 0-67
Average of 8 varieties........... e e 17-84 512

218793
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In ordinary spraying operations more attention is given to the centre and
top of the tree than the lower branches. It would appear from these counts
that considerable attention should be paid to the lower branches especially for
the first two or three applications while the chances of infection from asco-
spores are still great. .

‘ o [

ControL oF ApPLE ScaB—Experiments on orchard-spraying and dusting
are conducted in co-operation with the Experimental Station. The early appli-
cations were timed by the laboratory in order to give maximum protection at
the probable periods of ascospore discharge. With limited spraying equipment
"at the Station it was difficult to make applications as quickly as desired on the
plots on account of the large acreage of orchard demanding attention. Hence
there were too long periods between some applications.

i Eight plots were used in the testing of seven of the most commonly used
spray and dust schedules. The various fungicides used were lime-sulphur,
Bordealix mixture, wetable sulphur, sulphur dust, and dehydrated copper-sul-
phate dust.

The foliage in each plot was good and very little injury resulted from
spray or dust applications. Russeting of fruit was very pronounced in both
plots where copper was used throughout the season. This condition was largely
prevented in other plots by the use of sulphur fungicide on the “ calyx ” or after
blossom application. Liquid treatments of lime-sulphur or Bordeaux mixture
have given better control of scab than dusts this past season. 'Check trees
yielded one hundred per cent spotted fruit, ninety per cent of which was severe.
The best plots yielded twelve per cent of slightly scabby fruit. The detailed
results from these plots will be found in the Report of the Experimental Sta-
tion, Kentville, for 1925. ‘

Spray INJURY

Not only did apple scab cause a heavy direct loss to apple orchardists this
season, but it was a prominently contributing factor to foliage injuries especially
in the western part of the Annapolis valley: These injuries first became evident
in the early summer in orchards treated with Bordeaux mixture or copper-dust
preparations. Orchards treated with lime-sulphur solutions showed some
injury increasing in proportion according to the excess of hydrated lime used in
the spray. Sulphur dusts gave evidence of practically no injury.

The types of injury causing most alarm were: leaf spotting found to be
caused by an excess of water-soluble arsenic in the arsenicals used as poisons;
brown spotting and burning of leaf-tissue around scab-areas and insect or other
injuries; leaf-spotting and edge or marginal burning on sprayed and occasionally
unsprayed trees, not associated directly with any disease or insect. Yellowing
was found prevalent later in the season on sprayed trees where scab was severe.

In an endeavour to ascertain some of the factors contributing to these
injuries several series of tests were conducted in the laboratory. Materials uscd.
in these tests were: hydrated lime from various sources; copper sulphate, com-
.+ mercial and “C.P.” grades; calcium carbonate, “C.P.”; distilled and tap water.
Twigs of apples were taken from unsprayed trees except those infected with
aphids which were from sprayed trees having little or no scab on the foliage.

In the first three series of tests, twigs with moderately scabby foliage were
used. Duplicate sets of twigs were sprayed with the treatments given below.
One set of twigs from each treatment was placed under bell-jars immediately
after spcrl-aying and while still wet. The others were placed in the open air and

* sun to dry.
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TREATMENTS

' Hydrated lime 1:400 by weight using tap water.
Hydrated lime 1: 80 by weight using tap water.
Hydrated lime 1: 64 by weight using tap water.
Calcium carbonate 1:400 by weight using tap water.
Caleium carbonate 1: 80 by weight using tap water.
Bordeaux mixture 4:6:400 by weight using tap water.
Copper sulphate 1:100 by weight using tap water.
Distilled water
No treatment.

The chemical reactions which take place in Bordeaux mixture are more or
less complicated but in the final reaction hydrated lime, when present in excess,
must be changed to calcium carbonate through the action of the carbon dioxide
in the air. Calcium carbonate was used in these tests to ascertain its effect, if
any, on apple foliage. The same may be said of hydrated lime in various pro-
portions used. Copper sulphate alone is known to be injurious to apple foliage
and was used in order to compare the resulting injury with thosé from lime and
Bordeaux. Distilled water was used merely as a check but under certain con-
ditions the results were very interesting. )

In these three series it was found that foliage-injury took the form of leaf-
spatting and marginal burning on all twigs treated with hydrated lime, all
dilutions, and Bordeaux mixture, where the twigs had been kept in moist
chambers after spraying. Duplicate twigs placed in the open showed no injury
except on leaves which had taken over one-half hour to dry after spraying.
Twigs sprayed with copper sulphate gave a very pronounced reddish-brown-
flecked burning on all leaves. The injury was more severe on the twigs kept
under moist conditions. After 48 hours this flecking had coalesced and in most
cases the entire leaf was burned and curled. The calcium carbonate treatments
caused absolutely no injury under any conditions which- prevailed.

The action of distilled water was rather interesting. Twigs which had been
sprayed with distilled water and subsequently placed in moist chambers showed
after 24 hours a slight flecking burn, dark-reddish-brown in colour, which on
some leaves gradually assumed a purplish leaf-spot character. These spots
could not be consistantly associated with leaf-injuries as was the case with the
other burning, when examined histologically. The injury from. water appears
to be very similar to that recently described by Mann and Wallace (4) as due
to the leaching of potash from the leaves under excessively moist conditions. It
wag not possible at the time these tests were conducted to duplicate tests used
by Mann and Wallace to establish this explanation. ’

Definite burning on aphis-infected foliage was obtained from Bordeaux
mixture under moist conditions, :

Sertes D.—In some orchards it was foynd that trees sprayed early in the
morning had less inj than those sprayed late in the afternoon, where weather
conditions were such that the spray would stay wet on the trees for some few
hours following morning applications. This is more or less in accord with the
findings of the preceding tests, bu¢ where the leaves dried in each case within
one or two hours after the application of spray it appeared that there was some
other factor influencing the cause of spray injury at night which was not so
evident during the day time. f

. In an attempt to find an explanation for this increased injury from late-day
applications, three collections of twigs were made from which representative
- leaves were boiled in alcohol to remove the chlorophyll and tested with iodine

solution for starch. | ‘

- Series I—Twigs No. 1— 6 collected 8 p.m. July 15, very full of starch.

Beries II—Twigs No. 7—14 collected 7 a.m. July 16, very little starch present.
Beries IIT—Twigs No. 15—21 collected 10.30 a.m. July 186, copsiderable starch present.

2187033
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The second basal leaf on each twig was given twenty-five needle punctures
on one side of the mid-rib and two or three scratches on the other side to note
burning on such injuries. \

Each of the twenty-one twigs was sprayed with Bordeaux mixture 4:6:10.
Part of each series was placed in the moist chamber and the remainder in the
open air. At the end of the 1st, 2nd, and 3rd hours’ exposure of twig from
each lot in the moist chamber was placed in the open and one twig from each
series in the open was sprayed with water and placed in the moist chamber.
This was done to note any difference in the degree of injury received when trees
are sprayed and remain wet for periods up to three hours or when dried within
ithree hours and then wet for periods up to three hours. TFrequent notes and
observations were taken on the condition of foliage up to the end of 36 hours
after treatment.

SummMary oF Osservarions oN Series D.—1. The ratio of injury in the
three series I, II, IIT was in the proportion 200:100:125, indicating that the
tw1gs collected at night suffered greatest injury and those collectqd in the early
morning had the least apparent injury. The late morning collection was inter-
mediate.

2. Injuries were first apparent at the end of two hours exposure in moist
- chambers on plants exposed for either one or two hours in the open.

: 3. Punctures and lacerations on leaves showed the symptoms of injuries
earlier than scab areas.

4. Leaves which had been dry, following the applications, for periods up to
three hours then wet for one hour or more showed as severe injury as those which
were wet for one, two or three hours immediately after spraying,

Freehand sections of many injuries were made and in practically every
instance one or more of the following conditions were present in the leaf tissue.

(a) Varying stages of infection of apple scab.

(b) Insect feeding- punctures '

(¢) Mechanical injuries.

(d) Parasitic leaf-spotting organisms.

Saprophytic organisms were also found on some spots but they appeared
to be purely of secondary nature.

(¢) Copper in the leaf tissue as tested for by the chloriodide of zine test.

Throughout these entire series the relative humidity in the open varied
from 58 to 66.

DiscussioN oF Resurts.—The spray injuries commonly attributed to lime-
sulphur were found on the foliage of sprayed orchards in the form of yellow
leaf, burning following scab, scald, and edge-burn as frequently descrlbed in
the literature and more recently by Young and Walton (5).

A slight amount of leaf-spotting caused by water-soluble arsenics was found
in some orchards and the cause established by A. Kelsall, Entomologist in
charge Insecticide Investigations, Annapelis Royal, N.8. This leaf- -spotting
usually has a purplish-brown border in contrast to the reddish-brown burning
from Bordeaux or hydrated lime.

Copper sulphate in solution causes a dark-reddish-brown burning on apple
foliage, which is comparable to some of. the spotting of foliage obtamed from
the use of Bordeaux mixture without poison.

The injuries caused by hydrated lime either in excess in Bordeaux mixture
or alone in solution, vary from light to dark-reddish-brown in colour and may
take the form of leaf- -spotting, - edge or marginal bummg or burning followmg
scab, mechamcal or insect injury.

The injury resulting from spraying leaves collected at night when photo-

. synthetic activity has stopped, and presumably when the stomata of the leaf
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are closed, would seem to indicate that the carbon dioxide activity of the leaves
is of considerable importance in completing the chemical reactions necessary in
spray solutions or mixtures when hydrated lime is used. Conditions of high
relative humidity for periods of one hour or more and which are necessary to
this injury would also tend to prevent transpiration and decrease carbon dioxide
activity. ,

The, slight leaf-spotting obtained in Series B and C from distilled water,
after exposure for 24 to 36 hours to very humid conditions may be attributed
to potash-leaching as described by Mann and Wallace (loc. cit.). As this type
of leaf-spotting was different in appearance from the injury produced by sprays,
and in view of the fact that calcium carbonate in solution gave absolutely no
symptoms of injury. even after 36 hours’ moist conditions, it would apparently
disprove any conclusions that the leaching of soluble elements from the leaves
was the cause of the burning where the solutions were used. ‘

ORCHARD, SURVEY

During the month of August a survey was made of about forty repre- .
sentative orchards in scattered sections of the district from Windsor to Kingston
in an effort to ascertain the measure of control being obtained by various spray-
-ar dust-schedules and the amount of spray-injury, if any. Orchards were visited
which had been treated with dusts, both copper and sulphur, for various appli-
cations and with materials from different sources. - Similarly, others were visited
which had been treated with different combinations of copper and sulphur
sprays and some with one or more liquid applications followed by applications
of dust. In all twenty-seven different spray schedules were noted in forty
orchards, and it is safe to say that there are close to fifty different schedules
being used in the Annapolis valley. : , e

It would be a difficult problem to summarize the records from 'these
orchards, hence it is deemed advisable to mention some of .the findings made
from this survey. '

1. The applications generally made were, “ mouse-ear,” pink, calyx and
two weeks after calyx. In many orchards subsequent applications were made
from seven to twenty days apart.

2. Liquid sprays of lime-sulphur or Bordeaux mixture are most popular for
the first two applications, chiefly on account of their greater adhesiveness and
lower initial cost than dusts.

3. The third or calyx application requires sulphur as a fungicide in prefer-
ence to copper either in spray or dust schedules to eliminate russetting.

4. Fourth and subsequent applications may be either copper or sulphur
fungicides. Sulphur is preferred by many on account of the better finish given -
the fruit. Copper dusts are usually cheaper but do not give as good finish and
may cause some russetting.

5. Applications made in advance of ascospore discharges, or dust-applica-
tions during a rain, gave best control of apple scab. .

6. Spray-ipjury to foliage on lime-sulphur orchards was slight; on Bor-
deaux orchards, where the spray dried immediately and remained dry for some
hours after, there was no apparent injury. '

7. Orchards sprayed or dusted with fungicides using excess hydrated lime
or hydrated lime in solution and which were wet for periods of one to six
lgourg within a few hours after treatment showed varying degrees of foliage-

urning, -

8. Foliage-burning could not be attributed to one brand of materials more
than another, but appeared to be }inked up with seasonal conditions of exces-
sive moisture together with the scab and insect injuries present.
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9, La.ck of economic control of apple scab was invariably due to one of the
following causes:— .

(a) First applications too late.
(b) Too long a period between applications.

(¢} No late application to protect fruit where foliage already showed slight
spotting. , : c

ArrLr Rust

During 1924 surveys of orchards it was found that apple rust was a prom-
inent pest in some sections. In the “ Survey of the Prevalence of Plant Disease
in the Dominion of Canada, 1923,” on page 45 occurs reference to Juniper
rust, Gymnosporangium Juniper-virginianae, Schw., on apples in Nova Scotia.
Efforts have been made to locate this species but so far none of the Juniperus
virginiana L. has been found in the fruit growing sections.

" In the spring of 1925 several barrens containing large numbers of Juni-
perus communis var. canadensis Loud. shrubs were examined. Two species of
rust were found—Gymnosporangium clavariaeforme (Jacq.) DC. and G. germ-
tnale (Schw.) Kern; the former was found only in two localities whereas G.
germinale was readily found throughout the Annapolis and Gaspereau valleys.
The aecial stage of G: clavariaeforme was found on Amelanchier, May 29 and
was not observed on any other species of plant. The aecial (Roestelia) stage
of Q. germinale was very prevalent on quinces, leaves petioles and calyces by
“June 18, and was later l'fstl)und on Crataegus and Amelanchier in different parts

“of the valley. On apple it was first observed July 15 on Crimson Beauty,
Yellow Transparent, Gravenstein, McIntosh, Fameuse and Ribston Pippin.
The Roestelia stage has been found fruiting abundantly on quinces, Crataegus
and Amelanchier but not on apple. In view of the fact that no rust has been
found on red cedar in apple-growing sections of Nova Scotia and that the com-
mon bush Juniper—Juniperus communis—is the carrier of the rust which is
believed to affect apples, it appears that the common apple rust in Nova Scotia
is Gymnosporangivm germinale (Schw.) Kern and not G. Juniperi-virginianae,
Schw. as, has been previously reported. .

From observations on the proximity of orchards to common Juniper bushes
it is apparent that where the Juniper is not within a half-mile radius of the
orchard, rust infections are at a minimum. The regular spraying operations
assist to some extent in the control of Juniper rust on the fruit.

Specimens of the above rusts were submitted to W. P., Fraser, Saskatoon,
who kindly corroborated the identification.

WiINTER INJURY

Among various types of winter injury reported to this laboratory was ome
which appeared to be of serious nature in a six-acre block of ten- to twelve-
year-old trees, mostly Starks and Baldwins. One or more limbs in each of the
affected trees were apparently dying when first examined in June, 1925. The
remainder of the limbs appeared to be normal in every respect. The affected
limbs showed slight wilting of the bark and when a cut was made in the wood
a grayish discoloration was noticeable. Apparently healthy limbs also showed
thig discoloration to a slight extent. On the majority of trees there was no
evidence of old canker or sun scald, but new cankered areas were found on the
trunks of several trees.
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The owner willingly consented to dig up one of the most severely affected
trees. The roots were examined but no evidence of crown gall or hairy root
,could be found. 'The trunk to a height of twelve to fourteen inches above the
ground was perfectly sound and the wood a good bright colour. Starting at
this point on the trunk was a discoloration of the heart wood which gradually
became blackened within the next ten inches of wood and the discoloration spread

" out to newer wood giving it a wedge-shaped appearance in a longitudinal sec-
tion of the trunk. This greyish discoloration continued throughout the wood of
the tree including 1924 twigs. Cultures from various tissues in affected trees
have not yielded any organisms consistently. Various canker-producing fungi
have been obtained from cankered regions on trunks and limbs but discoloured
wood has yielded negative results.

The entire appearance of affected trees was found to correspond to a type
of winter injury described by Cardinell (1) as due to killing of some tissues
with a secondary invasion of wood-rotting fungi. Treatment of affected trees
by cutting back to sound wood and grafting has not been tried but some such
treatment may be necessary if the injury continues to develop.

Crus-Roor oF TurNiPs

Susceptibility tests of varieties of swedes and turnips to club-root (Plasmo-
diophora Brassicee, Wor.) have been carried on in the Maritime Provinces for
some years but no recorded effort has been made to secure pure-line strains of
resistant varieties. Several varieties of seed from many sources have been
tested from time to time and stecklings selected from resistant stock. The seed
from such selections has yielded mixtures of bronze and purple-top varieties
indicating mixed strains. An experiment was initiated at Kentville this spring
to follow up resistance in turnips through pure-line selection. This is being
done in co-operation with Dr. G. P. McRostie, Dominion Agrostologist, who
supplied some seed for testing. In addition, seed was obtained by the Dominion
Botanist from Dr. Shore Lindfors, of Sweden, and this was also used in the
experiment. _ .

Fourteen varieties were tested on heavily inoculated soil in 1925, Notes on
the percentage of club-root present were taken at time of thinning and harvesting
and are given in the accompanying table. Selections of stecklings were made
from three most resistant varieties and will be used to obtain pure-line progeoy
for further test. '

All plots were one one-thousandth of an acre and in.triplicate. No abso-
lutely clean roots were obtained from the plots at harvest. Slight to moderate
infections included injury to the rootlets and small clubs on the main roots.
Revere infections included such as rendered the roots unmarketable. Much
secondary infection of Rhizoctonia and soft rot was present.
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CruB-Roor SuscepTIBILITY

Club-Root
Variety Notes taken Clean Yield
Slight- per acre
moderate Severe
1b.
Bangholm, Herning Str. ..{Thinning, % No.......... 9861 1-39
Harvesting, % No........|...cocu... 82:15 - 17-84
’ % Wt 84-492 15-496 32,500-0
Wilhelmsburger........... Thinning, % No.......... 2-83
Harvesting, % No 47-16 52-83
% Wt 55-646 44-346 18,604:0
Bangholm, Kentville. . ... Thinning, % No.......... 9-55 '
Harvesting, % No 36-38 6361
: % Wt 38-59 61:40 17,218-75
- Bangholm, Charlottetown|Thinning, &% No.......... 3-03
. Harvesting, %, No 37-62 62-37
7305 TR SN 42.728 57-27 16,937-5
‘Ostgata Kalroe........... Thinning, % No.......... 84-60 11-70 3.37
Harvesting, % No........|[........... 29-52 70-47
) Wt e 42-006 57-903 18,718-7
Bangholm,Rennie’s Purple(Thinning, % No.......... 88-023 7-74 4.236
Top. Harvesting, % No........]........... 40-31 59-68
BWt...... 53-502 46-49 15,510-4
Studsgaard............... Thinning, % No.......... 89-25 9:23 1.518
Hsrvesting, % No........[......... . 11-53 88768
L7314 TR 16-31 83-686 12,161-4
Bangholm, 1029 Trifolium|Thinning, % No.......... 8713 7-2 5-68
Harvesting, % No........[............ 4666 53-33
o Wt...... Y PP 49-963 50-016 10,708-3
Bangholm, General Swed-|Thinning, % No.......... 68-45 19-093 12-456
ish Seed Co. Harvesting, % No........|...ccocoven]oeieaninn 100-0
GoWt. i 100-0 5,620-8
Bangholm, A. E. McKen-|{Thinning, % No.......... 68-754 20-63 10-616
zie. Harvesting, % No........|............ 9:72 90-27
BWh. oo 56-916 43-08 2,796-8
Bangholm,1322 Trifolium.|Thinning, % No.......... 70-36 18-22 11-353
Harvesting, % No........}..covvivinni]ieniinnn, 100-00
oWt oo 100-0 8489
Bangholm, Olsgaard H.H.|Thinning, % No.......... 66-22 13-313 20-46
Harvesting, % No........|lceeveneeiiieenaans, 100-0
L Z8 100-0 802-08
Ditmars.................. Thinning, % No.......... 66-51 21-6 11-89
Harvesting, % No........|...oevii i ]ieieeennnne. 100-0
) L7914 A N DS 100-0 60156
Bangholm, 8112 Macdon-|Thinning, % No.......... 70-01 17-76 12-223
ald College. Harvesting, % No........leveveivennefoennsuenne. 100-0
oWt oo orinne e 100-0 177-08

CUcuMBER ScaAB

’

A severe outbreak of cucumber scab caused by Cladosporium cucurherinum
Ell. and Arth. was found in greenhouses at Falmouth, N.S. The owners were
facing the probability of a total loss of their crop-if some measure of control

could not be established;

Accordingly one greenhouse was sprayed with

Bordeaux mixture 4:6:40; one with sulphur dust and one with 12:88 copper
dust, on June 29. Three houses were left untreated. A week later an examin-
ation of the houses indicated that a measure of control was being obtained and
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that spread had been considerably reduced in comparison to the untreated houses.
Sulphur dust, however, caused a burning and Kkilling of considerable foliage.
Bordeaux liquid was applied with difficulty with the available equipment, so at
intervals of one week to ten days applications of copper dust were made in all
houses by the use of a hand duster (crank type). As all houses were treated in
subsequent applications it was impossible to get accurate counts on the final
results. It was, however, evident from the results of the first application that
Bordeaux dust will lessen the spread of cucumber scab in the greenhouse. The
weather was wet and humid at intervals throughout the season and the disease
persisted to some extent until late summer. The English forcing varieties
(Cucumis sativus var. anglicus Bailey) were found. very susceptible in com-
parison with the commoner white-spined varieties (Cucumais sativus L.).

Pure cultures of the organism Cladosporium cucumerinum were readily
obtained from the scab spots. On August 7 several vines in the open were
sprayed with a spore suspension of the organism and check vines sprayed with
water. Two wet days followed. On August 10 several fruits on the sprayed
vines were observed with small droplets of exudate on them. Two days later
thé area around these droplets assumed a water-soaked condition and on August
15 very dense tufts of  conidiophores were present on these spots. Cultures
inoculated with the water-soaked tissue and with conidia from the fruits all
yielded pure cultures of the same organism.

The injury to the fruit is in the form of sunken spots rarely more than 1
cm. and usually averaging 3 to 5 mm. in diameter and not extending much
below the first few layers of cells. The diseased spots gain their maximum size
by the time the conidia are formed. The saleable condition of the fruits is not
affected by one or two spots but where severe the fruits are frequently distorted
., and curved and so pitted as to render them unmarketable. The flesh of the

fruits is not affected by the fungus. . ‘
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IMPROVEMENT OF THE GaARNET CHILI Poraro
(W. K. McCulloch, District Inspector)

Four years ago the trade in certified seed potatoes with Bermuda was
jeopardised. The Garnet Chili, the variety grown, was reported as giving
unsatisfactory results, chiefly on account of the amount of leaf roll disease
present in the-seed stock. In order to remedy this situation several experiments
were carried on. These experiments were: an attempt at rejuvenation, by
growing the seed in Northern Ontario; selection of seed from the best hills;
persistent selection of tubers of ideal shape from the bin or pile. Along with
these projects a vigorous campaign of roguing diseased and weak plants from all -
fields was begun. ‘ '

The rejuvenation test gave no marked results and has been discontinued.
Hill-gelection has resulted in the production of plots of vigorous seed ‘from
which diseased and weak plantshave been eliminated and which have given
thirty per cent increased yield over unmselected stock. Too little time has
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elapsed for persistent selection of tubers from the bin to give definite results, but
the improvement of the general run of tubers is so noticeable as to call for
remark by the growers. =

The whole effect has been to stimulate the seed-growers to greater effort.
A steady improvement has taken place in the Garnet Chili stock as a whole,
and last spring (1925) the Director of Agriculture for Bermuda reported the
seed as being the “best ever imported.”

. Subsequent, to the above work, a start was made to isolate disease-free,
high-yielding, pure lines of Irish Cobbler, Green Mountain, Bliss Triumph
(fig. 4) and Garnet Chili varieties. The majority of selected units have
retained their disease-free character for two seasons. It is hoped to maintan
these plots, add other varieties as opportunity occurs, and thus have a disease-
free nucleus of as many popular varieties as possible.

!

Fig. 4.—A Bliss Triumph tuber unit, second season. This unit averaged three pounds per hill.
Kentville, N.S., 1925,

REPORT OF DOMINION FIELD LABORATORY OF PLANT
PATHOLOGY, FREDERICTON, N.B.

(D. J. MacLeod, Plant Pathologist, Officer in Charge).

The work of this laboratory has been carried on under more favourable
conditions than hervetofore owing to improved laboratory accommodation pro-
vided at the EXferimental Station, supplemented by the addition of much new
equipment installed during the year. The new quarters occupying the upper
story of the administration building comprise offices for the officer-in-charge,
the assistant and seed potato inspection staff, a laboratory and a sterilizing
room as well as a library co-jointly used with the Experimental Station. In
addition there is a storeroom in the attic and a well-equipped darkroom in
the basement. ] '

"~ The activities of the laboratory were chiefly restricted to problems relative
to potatoes, a crop which continues to enjoy premier economic importance in

T il s,
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- this provinee. Close co-operation with the Experimental Station staff, the Pro-
- vincial Department of Agriculture and the Forestry Department of the University
of New Brunswick resulted in certain information being drawn to our attention
with respect to other crops necessitating the initiation of preliminary projects
and meriting our detailed investigation in succeeding seasons. A brief taxo-
nomic survey of certain localities in the province resulted in the identificatioz
of the following additions to the herbarium-—120 species of fleshy and woody
fungi, 24 of mosses, 9 of lichens, 14 of marine algae and 91 pathogenic organisms
of more or less economic importance. Short addresses were given at the various
farmers’ field days held at the Experimental Station and a course of six lectures
on plant diseases and their control was conducted at the Provincial Agricultural
School, Fredericton, during November., A paper was read upon “ Problems con-
fronting the Canadian seed potato inspection and certification service ” at the
meetings of the Potato Association of America held in Kansas City, Mo., in
December. It was discovered whilst visiting certain sections of the province
that the laboratory did not enjoy the appreciation it really merits owing to the
fact that its existence was entirely unknown to a great many people. There-
fore, in order to mitigate this condition and enlighten the residents of New
Brunswick as to the purpose and being of this office, thereby amplifying its
interests, over eight thousand circulars were sent out outlining the activities
of the laboratory and the service it purports and attempts to render to the
province as a whole. . '

/

_ OpTiMUM SPACING OF PoraTo PLANTS FOR THE PRODUCTION OF CERTIFIED SEED

One of the problems confronting the seed potato inspection and certifica-
tion authorities in Capada is the necessity of eliminating a great many over-
sized tubers from the average crop to secure a grade commensurate with the
certification standards. ,

In order to mitigate this condition the following experiment was origin-
ated to determine the optimum spacing interval whereby potatoes of such uni-
formity might be produced that the largest possible quantity of tubers from the
average crop so planted may be certified.

The land used for this experiment was ordinary sandy loam of medium
fertility and apparently of uniform quality throughout. It was ploughed in
thedf:%lédand subsequently in the spring givex} thorough tillage to insure a mellow
seed-bed.

b

The experiment proper consisted of two duplicate plats each pianbed' with

certified Irish Cobblers and Green Mountains respectively. Each plat proper
included six rows 80 feet 8 inches long by 30 inches wide with an extra parallel
or buffer row on both sides of each and every plat. The seed-pieces were
placed respectively 6, 8, 9, 10, 12 and 14 inches apart in the rows. The average
weight of seed-piece used being 1.5 ounces, it required 54.0, 40.8, 36.3, 32.7,
27.0 and 22.9 bushels of seed per acre for the 6, 8, 9, 10, 12 and 14 inch plantings
respectively. The seed-pieces were accurately spaced in the furrow by means
of a tape line, and hoes employed to cover them. Five pounds of commercial
fertilizer were carefully sown by hand in each furrow. When the sprouts emerged
it  was found that seventeen seed-pieces had failed to germinate, whereupon.
these misses were replaced with transplants from the buffer rows, thus obviat-

ing the difficulty of making proper allowance for missing hills. All cultivation.

was done with a hoe in order to preclude any possibility of injuring the plants
and the ordinary spray-schedule was applied to protect the crop from diseases
and insects. ‘

Favourable weather conditions prevailed throughout the growing season
and a good stand was obtained. No damage of any congequence was done by
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diseases and insects. At digging-time the product of each row was carefully
sorted according to number and weight of tubers, falling into three grades
namely: under 3 ounces, 3 to 12 ounces, and over 12 ounces.

FrepERICTON—BEST SPACING FOR PrRODUCTION OF CERTIFIED SEED!

IRISH COBBLER

’

Spacing Interval

Yield per Row in Pounds

Yield per Acre in Bushels

Under | 3-12 | Over Under | 3-12 Over
3 oz. 0z. 12 0z. | Total | 3 oz. 0z, 12 oz. | Total
25-9 58:9 84-8 | 104-6 316-9
22:0 56-3 78-3 79-4 282-1
22-3 55-0 77-3 89-3 287-1
23-1 54-1 77-2 80-3 275-1
22:1 48-1 70-2 79-5 2527
25:0 421 67-1 90-0 2416
GREEN MOUNTAIN
B 17-3 70-5 20 89-8 89-5| 253-6 7:0 350-1
B 16-6 60-9 2-2 79-7 - 62-3 [ 219-4 7-8 289-5
e 20-2 44-4 30 67-6 59-6 | 159-7 10-6 229-9
100 e 15-1 65-9 20 83-0 72-7 | 237-1 7-0 316-8
B2 10-1 £4-6 4:4 79-1 54-4 | 2321 15-8 302-3
Moo 10-1 51-3 44 65-8 36-4 184-5 15-7 236-6

Resurrs OBTAINED AT CHARLOTTETOWN?

IRISH COBBELER

Spacing Interval

Yield pei Row in Pounds

Yield per Acre in Bushels

Under | 3-12 Over Under | 3-12 Over
3 oz. oz, 12 0z. | Total | 3 oz. 03. 12 02. | Total
33751 7275 |........ 106-5 | 101-25 | 230-25 |........ 331-5
25:0 10 (........ 960 750 (2130 [........ 288-0
27-0 70:25 |........ 97-25 | 81-0 |210-75|........ 291-75
245 69:25 |........ 93-75 | 73:5 | 207-75|........ 28126
19:0 7176 |........ 90-75 | 87-0 | 215-25 |........ 272:25
17-75 | 5775 |........ 75-5 53-25 | 178-25 |........ 226-50
! GREEN MOUNTAIN !
139:56 |........ 162:75 | 46-5
125:75 |........ 145-25 | 39-0
134-0 |........ 151-5 35-0
103-75 1........ 119-0 30-5
125:75 f........ 141-0 30-5
120-25 |........ 136-75 3340

! The tabulated data l‘épresent the average results from duplicated plots.
2 This experiment as conducted at Fredericton was duplicated at the Charlottetown laboratory.

v Analyses. of the foregoing tables show both in the case of the Irish Cobbler
and Green Mountain variety that the amount of tubers under 3 ounces, 3 to
12 ounces, as well as the total amount of tubers in these two grades increased,
though somewhat irregularly, with a reduction in the interval of planting. A
noteworthy feature of the experiment is that the amount of tubers over 12
ounces showed a definite decreage with a decrease in spacing interval.
over, in all cases, close spacing produced a much superior crop to that from
thin planting, because of the small number of large tubers in the former,

’

.

More-
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Owing to the fact that many factors, which tend to complicate a problem
of this kind, such as weather conditions, soil-fertility, size of seed-piece, time
of planting, length of season have been given little or no consideration it is
impossible to draw any definite conclusions whereby recommendations applic-
able to the whole of Canada can be made. Nevertheless, if the results from
one vear's efforts are dependable, the following recommendations appear in
order. In growing seed potatoes of the Irish Cobbler and Green ‘Mountain
varieties growers might adopt the practice of planting as close as is consistent
with roguing, whereby a greater quantity of tubers grading as Extra No. 1 is
likely to be produced as well as the quality of the crop considerably improved,

o

particularly on soil of medium fertility. /

Tur ErFect oF Various TYPES oF SOIL ON THE SHAPE OF PoraTo TUBERS

It has frequently been the experience of those associated with the growing
of potatoes to find that the progeny of a plant grown from carefully selected
seed differed considerably in form from that of the parent tuber. Certain con-
stitutional diseases are undoubtedly responsible for many abnormalities found
in potato tubers, but variations in form occurring when such diseases are
absent must needs be attributed to other causes. :

In view of the fact that environmental conditions are known to bring about
various changes in the form of other plant structures it seemed feasible to
initiate an experiment in a preliminary form to determine the influence of
different types of soil on the shape of potato tubers. Healthy, uniform, good-.
type tubers of the Green Mountain variety were selected and planted in the
following types of soils contained in tremches 12 inches by 30 inches by 10
inches.

(1) Fine crushed stone.
(2) Coarse sand.

(3) Fine sand.

(4) Black muck.

(5) Ordinary sandy loam.
(6) Clay.

(7) Clay compacted.

Owing to the fact, that this experiment was conducted on a restricted scale,‘
specific conclusions cannot be arrived at from the results obtained. However, it
can be deduced in a slight measure from the following table that there is a
tendency for soils such as coarse sand and black muck to produce short round
tubers while heavier soils such as ordinary sandy loam and clay produce longer
types. .

’
EFFECT oF Soll-rYPE oN SHAPE oF Porato TupErs .

Percenta;ge Percentage

Type of Soil of long of short
. tubers tubers
39-6 60-4
46-9 53-
38-9 61-1
49.0 51-0
61-2 38-8
54-0 46-0
66-0 340

. These results, indeterminate- as they may seem, are yet sufficiently indica-
tive to warrant the continuance of this investigation on a larger and more '
diversified scale another year.
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TRANSMISSION OF CERTAIN CONSTITUTIONAL DiISEAsSEs oF PoraToEs BY MEANS
OF TUBER-GGRAFTS

This experiment was incepted in 1924 with a view to ascertaining the
possibility of transmitting mild, rugose and leaf-rolling mosaic, mottled and
unmottled curly dwarf, leaf-roll and spindle tuber to plants produced from
healthy eyes grafted into tubers known to be affected with these diseases.

Carefully selected tubers from plants, grown under caged conditions and
known to be affected with but one of the aforementioned diseases, were chosen
specifically for the purpose in each instance. The grafting was attempted in
the following manner. By means of a large gork-borer previously sterilized two
eyes were removed from each of the affected tubers and the cavities thus pro-
duced filled by inserting cores each embodying an eye from a known healthy
tuber. The remaining eyes in each tuber thus treated were destroyed. To
preclude the admission of rot-producing organisms, the ruptured portions of
the tuber surfaces were protected with a coat of paraffine wax. The several
tubers were planted in individual hills under caged conditions and carefully
attended during the growing-season. The Green Mountain variety was used
for the experiment.

The following table embodies the results obtained during the season 1924:—

1924—TRaNSMISSION OF DISEASE BY TUBER-GRAFT

Number | Number | Number of
Name of Disease of tubers of plants |plants show-
planted produced | ing disease

Mildmosaic.............covvviininnnn, e 12

8 0
Rugose mosaie,..... e 12 5 2
Leai-rolling mosaic.. .. .. 12 8 0
Mottled curly dwarf : 12 ) 3
Unmottled curly dwarf. ... 12 7 0
Spindle tuber...................... e 12 . 8 g

Leaf roll. ... oo e 12

Rugose mosaic and mottled curly dwarf were successfully transmitted, but
none of the others showed any visible symptoms of disease. The leaf-roll tubers
tailed to produce any plants. . .

In 1925 tubers from each of the various plants used for the experiment the
previous year were again planted under caged conditions in order to observe
any symptoms developing in the second generation of plants. The results
obtained in 1925 were as follows:— '

1925— D1spase TRANsMISSION BY TUBBER-GRAFT

Number Number | Number of
Name of Disease . of tubers of plants |plants show--
planted produced | ing disease

Mild mosaic..... e e e 24 17 10

RUROBO TNIOSBIC. ..« oo eeetee o eiitettiteeteeaaaeens T 24 16 , 12

Lepf rolling mosaic.............oovviiiiiii e 24 23 6

Mottled curly dwarf, ...l 24 17 11
- Unmottled curly dwarf... 24 20

8pindle tuber............ ... 24 15 3

It may be deduced from the aforegoing results that the causal ofganism of
the several diseases experimented with is capable of transmission from diseased,
to healthy plant-tissues under the conditions provided:by grafting healthy eyes.
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into diseased tubers. A noteworthy feature of these results is that the symptoms
did not appear in any specific instance attempted, except rugose mosaic and
mottled curly dwarf, until the second generation.

DuUsTING VS. SPRAYING

Considering the adverse reports by agricultural experiment stations from
time to time upon the comparative efficacy of various dusts as opposed to spray
mixtures, which afforded reasonable satisfaction dnd control for over thirty years,
and bearing in mind the very certain distinct and highly desirable virtues pos-
sessed by dusts, it seemed not only necessary but imperative that a very
thorough comparison test be conducted to determine the respective merits of
each. g .

A field consisting of 4.75 acres on the farm of a grower near Fredericton
was chosen for the purpose. This field was divided into three plats of equal
area. Each plat proper included twenty-four rows. In addition there were six
buffer rows on_both sides of each and every plat which served a dual purpose,
first to provide transplants for any misses occurring in the plats and secondly to
afford a space over which there would be & necessary overlapping of the dust
and spray. The land used was of average fertility and apparently uniform
throughout. Certified Green Mountains were used for the experiment. The
necessary insecticides were applied to protect the crops from insects. The liquid
fungicide was applied by means of a power sprayer with a four-row twelve-
‘nozzle boom and the dust mixture by means of a Niagara traction crop-duster
provided with a drag-canvas. The fungicides used were ordinary liquid Bor-
deaux and Bordeaux dust. An attempt was made to apply the dust and spray
mixtures in such quantities that equal amounts of metallic copper would be used.
The following table embodies an outline of the several applications received by
the three plats.

Dust vs. SPRAY—APPLICATIONS

Date Liquid Bordeaux Bordeaux dust Coppel;i carbonate
! ust .

July 22..i 60 gallons 4——4—4{)f 4 and 3 pounds|50 pounds 20-20-60 poison dust{60 pounds 8-8-84 poison dust.
argenate of lime. -
“ 29..| 60 gallons 6-6-60 and 2} pounds|50 pounds 20-20-80 poison dust(73 pounds 8-8-84 poison dust.
arsenate of lime. 1

Aug. 5..|120 gallons 4—4—40.............. 44 pounds 20-80......... Jeiens 37 pounds 14-86.
€ 12..]120 gallons 5-6-80............... 48 pounds 20-80............... 38 pounds 14-86.
“ 19..1120 gallons 6-6-60............... 53 pounds 20-80............... 70 pounds 14-86.

. 5 pounds 8-8-84.
“ 26..(120 gallons 6-6-60............... 48 pounds 20-80............00 90 pounds 14-86.
Sept. 3..{120 gallons 6.6-60............... 50 pounds 20-80............... 98 pounds 14-86.

Rainfall was ample during the growing-season and an excellent stand was
obtained. Fortuitously, early and late blight were prevalent during the latter
part of the growing season. Certain plants were rogued on account of blackleg
and constitutional diseases, but, in order to attain uniformity, plants occupying
identical positions in other plats were also removed. Digging operations were
not performed until four weeks subsequent to the usual date for harvesting owing
to the occurrence of a period of wet weather during this interim. Such a condi-
tion would undoubtedly predispose to an increase in the amount of rot develop-
" ing as a result of late blight, but it might be conceded axiomatic that the increase
would be uniform throughout all areas under. consideration. Designedly, no
customary check plat was included in the experiment as planted—because the

\
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owner of the potatoes objected to sacrificing a whole acre of his certified crop—
but, to obviate in part this non-inclusion, for the purpose of comparison a third
plat was added, which received a dust application of copper carbonate calcu-
lated to retard, but not to preclude the spread of early and late blight.

Observations made during the course of the growing-season indicated that
there was no apparent difference in the amount of early and late blight appear-
ing on the foliage up to August 26. However, subsequent to that date the
number of leaf- and stem-lesions produced by these diseases increased consider-
ably in the plat treated with liquid Bordeaux and the check with the result that
the final readings were as shown in the following table, which also includes the
results obtained at the time of digging.

Dusr v8. SPRAY—COMPARISONS

’ Field readings Sept. 3 Total
Number of | Amount of Percentage yield
Fungicide applica~- metallic Early Late of rotten |per acre in
. tions copper Blight Blight tubers barrels
i 1b.
Bordeaux dust.............. 7 24.5! | Moderate | Moderate 1.2 97.2
Bordeaux Spray............. 7 24-41 | Severe Severe 3-2 85.4
Copper carbonate dust (Par-| Very
tial cheek).oc....ooin.tt 7 29-5 severe Severe 10-5 81-7

L}
1The approximation of amounts of metallic copper applied as Bordeaux dust and spray was accidental
rather than designed.

The results of the experiment as shown by the yields are what might be
expected from the appearance of the foliage as injured by early and late blight
during the latter part of the growing-season. The loss from rot was slightly
greater on the sprayed plat than that treated with Bordeaux dust. Owing to the
fact that the experiment was conducted for one year only, it would appear pre-

- sumptuous to draw any final conclusions. However, the results obtained show

" in a measure that better production was afforded by the Bordeaux dust then
the Bordeaux spray as applied with power machines against such diseases as
early and late blight.

A Stupy or THE DETRIMENTAL EFFECT OF CHEMICALS ON PoTaro TUBERS

This preliminary investigation was incepted as a result of the very severe
damage to a carload of certified seed potatoes put up in bags previously used for
shipping Epsom salts. Consideration of this case revealed that unfortunately
it is a practice accorded considerable usage by potato-shippers to bag stock in
containers which have not been washed and previously contained certain salts,
fertilizer ingredients, fungicides and commodities of general consumption. '

That as far as possible, under the necessary restricted scope of the obser-
vations, information might be made available for dissemination and reference
in the event of damage to shipments, an experiment was conducted where
Epsom salts, ammonium sulphate, sodium- nitrate, potassium nitrate, coarse
common salt, acid phosphate, Bordeaux dust, flowers of sulphur, cane sugar, tea,
coffee, cocoa, potato starch, corn meal, ahd bran were placed in contact with
duplicate lots of tubers in burlap containers. Storage of these was effected under
dry warehouse conditions and in a root-cellar with earthen floor where the
atmosphere was damp-—a prevailing state in storage of this type.

Consideration of the anatomy of the potato tuber discloses it to be a
thickened plant-stem composed of a -delicate corky outer covering, corres-
ponding to the bark of an above-ground stem, and an internal area having cells
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mostly filled wth starch as reserve food for new plants. This underground
stem is active physiologically, respiring rapidly, absorbing much oxygen, and
liberating quantities. of carbon dioxide. Simultaneously transpiration takes
place, whereby much water is given off, all which physiological actions are made
possible through the medium of minute breathing pores or lenticels occurring
on the surface of the tuber.

Thus the potato tuber, by virtue of its succulent nature with a fairly thin
easily-penetrated outer covering, is predisposed to accelerated infiltration of
the tissues by chemical substances. This assumption was most amply corro-
borated under the conditions obtaining in this experiment.

In the following description is embodied the sequence of the relative and
progressive intensity of the type of injury as evidenced from initial to ultimate
destruction of the tuber. _

Salts, particularly when brought in contact with the moistened surface of
tubers, readily dissolve and, gaining admission through the lenticels, infiltrate
the surrounding tissues producing necrosis. At first the necrotic areas are very
restricted, embracing only tissues surrounding the lenticels, thus presenting a
pocked or pitted appearance. Subsequently they enlarge, due to more diffused
penetration of the tissues by the salt, and eventually coalesce, involving the
major portion of the tuber surface, effecting a soft and spongy texture. Finally
this condition becomes aggravated causing a breaking down of the cortical tissues,
resulting in a sloughing off of the skin of the tuber exposing the interior portion
to the action of rot-producing organisms, whereby, ultimately decomposition of
the remaining tissues is effected. This particularly obtains where damp storage
prevails.

Considering their individual severity of action Epsom salts, sodium nitrate,
potassium nitrate, coarse common salt are analogous whereas ammonium sul-
phate, while slightly retarded in action in common with them, ultimately pro-
duces conditions as outlined above.

Bordeaux dust and acid phosphate produced restricted necrotic sunken
areas involving only the tissues adjacent to the lenticels leaving the unaffected
portion of the tubers otherwise firm and normal. The former under dry con-
ditions produced no apparent injury.

Under dry storage all the salts produced very much modified conditions as
outlined. ‘

Flowers of sulphur effected no change.

Cane sugar exhibited a very slight necrosis of tissue around a few lenticels
under damp storage, but no abnormality under dry conditions. B

Tea, coffee, cocoa, potato starch, corn meal, and bran do not in themselves
produce necrosis of the tissues, but by virtue of their capability to retain
moisture, induce an enlargement of the lenticels and in addition provide admir-
able media for the development of rot-producing organisms which are afforded
readier penetration through these orifices.

As far as now known all varieties grown in New Brunswick are susceptible
to this type of injury. It might be conceded, however, that all deep-eyed as
opposed to shullow-eyed varieties are predisposed to greater ravages by
chemicals due to the natural depressions furnished by the eyes as receptacles for
these tissue-destroying agents. Varieties possessed of thin skin like the Irish
Cobbler were found to be extremely susceptible to the rapid infiltrating and
diffusing action of chemicals. )

In view of the very manifest deleterious effects exhibited, it seems not only
highly advisable but absolutely imperative that all sacks used as containers
for potatoes should be thoroughly washed before using, to ensure complete
removal of injurious substances clifiging to their inner surfaces. '

218794
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The use of new sacks, however, will absolutely preclude oceurrence of this
type of injury, a fact which should not lightly be disregarded.

" Tue OVERWINTERING OF THE CAvUsaL ORGANTSM oF Porato BLACKLEG IN THE SOIL

Perusal of the voluminous literature relating to the study of blackleg
disease of potatoes reveals a very considerable diversity of opinion with respect
to the survival of the causal organism during the winter months in the soil.

. While bearing in mind the classical work performed by others along similar
lines it seemed imperative, however, in view of the different conclusions arrived
at from time to time by these investigators, that a thorough study of this
problem under New Brunswick conditions should be undertaken.

During the month of October, 1924, in conformity with a definite outline, a
quantity of tubers, stems, leaves, etc. from plants known to be affected with
Blackleg were placed in the ground at the usual planting depth and so left
under the conditions obtaining during the winter months. The land used for
the experiment was ordinary sandy loam and apparently uniform throughout—

" a soil normally occurring in the potato-producing sections of the province.

The following introductions into the soil were made at intervals of 30
inches, in each of six rows, 36 inches apart:— ‘

(a) Fifty tubers known to be affected with blackleg and manifesting well-
marked rot. ‘ : '

(b) Fifty tubers from plants known to be affected with blackleg, but as
yet showing no evidence of rot.

(c) Fifty cut and abraded tubers, which had been immersed in a virulent
broth culture of the blacklég organism.

(d) Fifty tubers known to be free from blackleg and treated with corrosive
sublimate, serving as a check. '

{e) Fifty areas containing stems and leaves from “blackleg” plants.

(f) Fifty areas where virulent broth cultures of blackleg organisms were
poured directly into the soil.

All areas under consideration were staked and numbered to facilitate their
identity at subsequent periods. A careful examination of the several staked
areas during the month of May 1925 revealed that all the tubers in series a and
c, seventeen in series b, and three in series d had completely decomposed;
twenty-two tubers in series b, and nineteen in series d were sufficiently injured
by frost and the tissues disintegrated to a degree precluding possibility of ger-
mination. The remaining tubers in series b and d were apparently sound and
left as located to germinate. The stems and leaves evidenced advanced decom-
position in edch instance. ‘ .

A bacteriological examination of samples of soil from all areas under con-
sideration—conducted in accordance with recognized methods—revealed in no
instance the presence of the causal organism of blackleg.

Feeling that the ordinary plate method for the isolation of micro-organisms
was more or-less a futile task in a case such as this—owing to the preponderingly
large number of soil organisms present—another mehod for the detection of the
organism in question was attempted, as follows: a small amount of soil-
solution obtained from representative samples of each series was injected into
the stems of healthy potato plants to determine the presence of the specific
organism as evidenced by the characteristic necrotic areas produced by it. This
method in common with the former furnished negative results.

At planting time healthy seed-pieces were placed directly in contact with

- the soil formerly surrounding the several affected tubers, stems, leaves, etc.,

with the exception of the specified areas in series b and d where apparently sound
tubers were left to germinate, as previously indicated.
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During the growing season specific observations revealed that healthy
plants emerged from all areas under consideration with the exception of three
in series b emanating from tubers, surviving the winter in the soil which were
themselves produced by ‘ Blackleg” plants. These manifested the typical
symptoms 6f blackleg and subsequently died long before the others matured.

Deductions from these observations in New Brunswick, tend to corroborate
the contention of others, elsewhere, that the causal organism of Blackleg does
not overwinter in the soil itself, or if it does is sufficiently attenuated to render
it inffective. However, the results obtained from series b seem to indicate
that the organism is capable of being carried over in a measure, under the con-
ditions obtaining in the tissues of a tuber, which itself survived the circum-
stances predisposing to its destruction in the soil during the winter months.

‘REPORT OF THE  DOMINION FIELD LABORATORY OF PLANT
: PATHOLOGY, STE. ANNE DE LA POCATIERE, QUE.
(H. N. RA"cmor, PraxT PaTHOLOGIST, OFFICER IN CHARGE)

The work of this laboratory during the past year consisted chiefly in field
experiments and in extension work. The field experiments were similar to those
of 1924, and mainly on potatoes. The cold'weather in May retarded seeding
and planting, but June and July were very favourable for growth. The warm,
moisp weather of July was responsible for a heavy outbreak of diseases on garden
and truek crops. This was followed by a protracted drought during August and
the first half of September, which checked the progress of disease, but which
caused many crops to mature early, and thus reduce the yield. This was
especially true of the potato crop.

Late BrigaT or Porators Phytophthora infestans, (MoxT.) pE B.

/

An addition of two plots was made to the experiment on spraying with
Bordeaux mixture to determine the time and number of applications to control
late blight of potatoes in this district, and the effect of Bordeaux mixture upon
the yield in blight-free years, in order to have a wider range of the time at which
sprayings were begun. The sprayings were made every ten days with 4-4-40
Bordeaux mixture. Owing to the drought during August gnd the early part of
September, the yield was considerably lower than last year, especially that of
marketable tubers. On this account, it was found advisable to record not only.
total yield but also the yield of marketable tubers. The potato vines in the
plots in which the sprayings continued throughout the dry weather remained
green longer than the vines in the other plots. Therefore, when the rains came
in September, many of the plants in these plots were still green, and these plots
gave a higher yield. It would appear that even in the absence of late blight,
Bordeaux mixture helps to keep the plants green during dry weather, and
increases the yield.

' SPrAYING Porators WrrH BoRDEAUX

T

Date when

. Late Blight Late Blight
Plot No. and time of sprayings on vines L Total yield{ Marketable
first noticed Vines Tubers
Bush. per acre
1 (Control, unsprayed............. July 20...... trace 0 235 134
2 |4, beginning June 30.............0............ 0 0 249 135
3 18, beginning June 30.............[............ 0 0 253 143
4 14, beginning July 20.............0............ 0 0 261 151
518, beginning July 20.............|............ 0 0 268 143
8 |4, beginning Aug. 10............|..... Neveans 0 0 258 14%
7 18, beginning Aug. 10. ...........{............ 0 0 271 161
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Demonstration plots, to show to growers in this district who still believe
ithat mosaic does not reduce the yield, were set out at Riviere Blanche, Matane
county. One plot was planted with healthy seed and the other with mosaic seed.

Total Yield Marketable
Plot Per cent | Bush. per | Decrease | Bush. per | Decrease
mosaic acre acre
' per cent per cent
Healthyseed.............ccoviivinn... 10 109 f...ooun.... 10
Mosaicseed..,..............oiiial.. 97 82 24-8 28 50-9

Observations on mosaic potato plants show that the decrease in yield, com~
pared with healthy plants, is due more to the reduction in the size of the tubers
than ih the number of tubers produced. It is believed that the accompanying
photographs represent a fair average of field condition. Figure 5 shows the
difference in total yield and marketable tubers from healthy and mosaic plants.
The difference in the percentage of the yield of marketable tubers of the two
plants is well marked. :

The attention of growers is here called to the fact that the use of small
tubers as seed is a very important factor in the increase of mosaic disease in
potato fields. '

CoMmMoN ScaB oF PoTAToEs, Actinomyces scabies, (THAX.) Gissow.

Soil treatment with inoculated sulphur to control common scab was again
carried out. In the case of the experiments at Ste-Anne de la Pocatiére, the
seed used was scabby tubers. In the other experiments, ordinary seed was used.
The results are as follows:—

Pounds Per cent Bush. per acre
Locality of Variety Sulphur | Per cent | Per cent | unsale-
experiment of potatoes per clean saleable able Market-
acre .| scabby | scabby Yield able
Ste-Anne de la Poca-|
tiere, Que............ Green Mountain, 0 0-86 95-72 3-42 114 79
“ “ “ “ 300 0-00 99.25 0-75 136 109
« “ “ “ 450 1-00 99-00 0-00 145 115
Bic, Rimouski Co.... “ “ 0 520 48-0 0-0 177 4. oenn.
“ “ e « « 300 55-0 45-0 0-0 i3 B
“ “« e “ “ 450 54-0 46-0 0.0 207 1.,
Sacre-Coeur, Rimouski N N
COererenrnarnnannnn Irish Cobbler... 0 63-0 37-0 0-0 206 [..........
“ « “ “oo, 300 52.0 48.0 0-0 219 |.........,
« «“ “ oo 450 84-0 16-0 0.0 194 ..........

Scabby tubers were treated with chemicals and commercial seed-disinfect-
t:i,n’cs and planted in 50-foot rows, in duplicate. The results obtained are given
elow.

. Bushels per acre o

Row : Treatment Per cent

Total yield| Marketable| scabby
1 {Mercuric bichloride, 1-1000, 13 hours........................ 204 . 231 80-5
2 {Formalin, 1 pt. per 30 gals. water, 1 hour................... 270 172 85.0
3 |Semesan, dust, 3 0z, per bush. (601lb).................. ... .. 269 171 82-3
4 |Semesan, liquid, 0-25%, solution, 30 minutes................ 297 162 79.7
5 |Control, untreated.......... ...t 265 141 75-8
6 |D.D.D. No. 15, dust, 3oz. perbushel,..................... 224 158 63.7
7 {D.D.D. No. 12, liquid, 0:25 per cent solution, 30 minutes. .. 246 169 © B8-1
8 Usg:lun, solution, 0-269, solution, 30 minutes............... . 295 185 . 838
9 |D.D.D. No. 13, dust, 3 05. per bushel...................... 258 179 100-0
10 |D.D.D. No. 12, dust, 3oz.per bushel...................... 322 211 100-0
11 'Dyol, 2% solution, 2hours................................. 108 67 100-0
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‘Oar Smurts, Ustilago Avenae, (PERs.) JENs. aAND U. levts, (K. & S.) Macn.

in order to determine the value of commercial seed-disinfectants placed on
the market, seed oats harvested from fields containing oat smut, were treated
with chemicals and commercial seed- disinfectants and sown in 1/300-acre plots,
in duplicate. The results obtained are recorded below.

Laurel HuLLEss Oats

Per cent
Plot Treatment : germina- Yield Per cent
! tion per acre smut
soil test )
. bush.
1 [Control, untreated......... ... ... il 710 56 0-33
2 |{Wet Formahn. -300. soaked 5 minutes, drained, covered
BT 39-0 56 0:00
3 {Dry Faormalin, 1 pt. to 1 pt. per 50 bushels, covered 2 hrs. . 23.0 51 0-00
4. | Uspulun, 0-25 % solution, soaked 2 hours................... 77-5 66 0-00
5 |Semesan, Liquid, 0-3 solution; soaked 2 hours.............. 695 ‘66 -0:16
6 1Semesan, Dust, 3o0z. perbush.............covviiiiiiniaan. 58-5 57 0-00
710.D.D. No. 19, Liquid, 0-33%, solutlon. soaked 2 hours... 78-0 70 0-00
8 {D.D.D. No. 12, Dust, 3 0z. per bushel..................... 78-5 70 0-16
9 |D.D.D. No. 13, Dust, 3oz.perbush..................o0tn 68-5 © 51 0-00

10 |[D.D.D. No. 15, Dust, 3oz.perbush...........c.oevinniinn 77-5 51 0-00

11 |Copper Carbonate, Dust, 4 0z. per bush.................... 755 49 0-00

12 |Sulphur Dust, 6 oz.perbush............... ... 67-5 49 0-00

13 |Powdered Copper Sulphate and Lime, equal parts, 4 oz. per

23+ T 740 54 0.5

14 {D.D.D. No. 17, Dust, 3oz. per bush....................... 73-0 54 000

15 |Bayer Compound Liquid, 0-25% solutlon, soaked 2% hours.. 76-0 57 016

168 |Bayer Dust. 2 oz. per LT N 54-0 60 0-00

17 i,) No. 16, Dust, 3 0z. per bush...............c..couen s 7340 53 0-00

18 Dyol 2% solutlon soaked 2 hours.........co.oveuiineiiiinnn 27-0 51 0:16

Licowo HuLLED OaTs
v | Per cent '
Plot Treatment germina~ Yield Per cent
tion per acre smut
soil test
) bush.
1 [Control, untreated. ... ... .o uvererineernseeinniiieiierii.. 88-0 52 1-0
2 |{Wet_Formalin, 1-300, soaked 5 minutes, drained, covered 1| -

} L I 63-0 52 0-0
3 |Dry Formalin, 1 ptsto 1 pt. per 50 bushels, covered 2 hours. . 48-0 52 0-0
4 {Uspulun, 0-25%, solution, soaked 2 hours......... 77-8 70 1.33
5 Semesan. Liquid, 0.3 solutlon, goaked 2 hours.. 86-5 66 122
6 |Semesan, Dust, 3 0z, per bush..coovvovverienarinrniuannann. 93-0 | - 71 1-66
7 |D.D.D. No. 12, Liquid, 0-33% solution, soaked 2 hours... 875 73 . 0-33
8 ID.D.D. No. 12, Dust, 3 0z. per bush.............cc0nunen.. 84-5 71 1-00
9 |D.D.D. No. 13, Dust, 3 oz, perbush................. ... .. 97-5 78 1-66

10 D D D. No. 15 Dust, 3oz.perbush..............coinnn 800 82 1-16

11 r Carbonate Dust, 4 oz. per bush............... e 73-5 83 1-33

12 Sul ur Dust, 6 oz. per busheliu.e. . ovenns i 88:0 86 0-83
13 Powdered Copper Sulphate and Lime, equal parts, 4 oz. per

bush. ... e 85-0 88 1.00
14 {D.D. D No 17, Dust, 3 0z, per bushel................ 72-0 71 15
15 |Bayer Compound Liquid, 0-25% sol., soaked 2} hours 84:5 73 0-83
16 Bayer Dust, 2 oz, per bushel.................. . 820 77 1-83
17 \D.D.D. No. 16, Dust, 3 oz.perbush.......... c.ccovuvn .. 89-5 70 0-66
15 iDyol 2% solumon, 808ked 2 hOUTS.... . ..o+ ovonrroronirrss 24-0 78 1-00

BeaN Mosalc

Observations on the transmission in the field and through the seed of bean
mosaic were made during the season. As last year, no current-season symptoms
appeared on the plants. But seed from plants that showed no mosaic last year,
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REPORT OF THE DOMINION LABORATORY OF PLANT
PATHOLOGY, ST. CATHARINES, ONTARIO

(G. H. Berkeley, Plant Pathologist, Officer in Charge)

The early season, which was exceptionally dry, was followed for a time by
weather conditions just the reverse. The fall of 1925 was very unusual. Three
early severe frosts and continued rain caused considerable damage to apples
and root crops. However, on the whole the season was indeed very favourable
to the farmer. Crops were good and quality fine. Prices have been satisfactory
for most produce. The last two years have been very encouraging to the
growers and there is a feeling of optimism for the future:

The spray-service which this laboratory inaugurated this season was an
unqualified success. Some two hundred and twenty members joined and
received the benefits therefrom during the entire season. Twenty circulars
besides several phone notices were sent to each member. We have received
some fifty letters from the growers giving their opinion of this new service, and
in every case these were favourable. The growers have realized the benefits
to be obtained from this service, and after only one year’s trial would not want
to be without it.1 .

Some 1,200 calls were made to growers on their own farms. The bulk of
these calls were made in connection with the spray-service. The staff visited
outside districts such as Leamington, Ridgeway, London, Strathroy, Brantford,
Milton, Brampton, Whitby, Markham, Oshawa, Belleville, Trenton, Brockville,
Brooklin, ete., also Geneva, Buffalo, Rochester, and Lockport, New York, in
connection with plant-diseases and general field investigations. ‘

Three field short courses were held under the direction of this laboratory
at Port Hope, Brighton and Brockville. In connection with the spray-service
and in co-operation with the Lincoln Vegetable Growers’ Association, a field
trip was held via Buffalo to Geneva, Rochester and Lockport.

Two bulletins, one on Raspberry Wilt, the other on Raspberry Mosaic and
Leaf-Curl, have been prepared. Largely due to our efforts, the Daily Standard,
St. Catharines, has inaugurated an agricultural section on Wednesday of each
week. This laboratory has so far submitted about ten articles for this page.

The staff have reported this year three diseases which I believe are new
to Ontario, namely Fusarium rot of asparagus, blackheart of celery and eastern
blue stem (Rosette) of raspberries.

APrrPLE Scas

The accompanying data represent the principal results obtained from a
spraying-experiment carried on in the Melntosh orchard of H. E. Maycock &
Son, Vinemount, Ont.

A Meclntosh orchard comprising 1,280 trees was divided into five blocks.
Fifteen trees in the centre were left as a check (unsprayed).

1 We also desire to express our appreciation to Mr. Wm. Ross, Entomologist, for acting in the capacity
of consulting emtomologist.
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SPRAYING FOR APPLE SC’AB

7

Num- Pro- Per cent
ber Number | duction, clean Per cent | Per cent | Per cent
of Spray schedule of in 1 slight severe insect
trees apples bushels grade scab scab injury

Block No.I. Bordeauz 3:9: 40 for first two_ applications and lime sulphur 1-40 for last two

applications
15 |1. Delayed dormant.. ........looeeiveveifieeaiinedeiiinenideneaanainiiii o,
2. Pink. ..o e e
3.Calyx............oii 7,200 51 094-8 3.7 0-1 1-2
4. Three weekslater........... .o oviii]ieeneni oo e e
Block No.II. Lime-sulphur for all four applications
15 |1. Delayed dormant...........J..........|...oooent R S
I 4 1+) . Y PR PY PR Y PR (Y
3. Calyx...o.oooviiieiinl e 6,333 42 95-9 3.6 0-04 0-42
4. Three weekslater...........|cveeviovnannienenannnoninin oo e

15 {1. Delayed dormant...........[c..ooooi]ovevne i onna e oo ] P
2. Pre-Pink.......ooovvviinni]inninn i denann PRI PN (NN R PRI
3. Calyx . .
4, Three weeks later
15 {1. Delayed dormant,
2. Pre-Pi
3. Cal
4, Three weeks later
15 (1. Pink
2. Calyx
3. Three weeks later
Block No. VI. No sprayapplications applied
15 {No sprays applied.............. 1,1121 8 15-4 34-7 39-9 3.8

1 Undersize—6-2%; Pink rot-6-29%,.

Nore.—The delziyed dormant was applied April 29, the pre-pink on May 10, and pink on May 16, and
the calyx on June 1 and 2. The fourth application was applied on June 24,

The outstanding feature in connection with this experiment is the great
difference in yield between the sprayed (average 7,363 apples, 93.7 per cent
clean) and unsprayed (1,112 apples, only 15.4 per cent clean) blocks, a dif-
ference of 6,251 apples. Looking at it from the standpoint of percentage of clean,
hedlthy apples, the sprayed blocks gave from 89.8 per cent to 97.5 per cent (aver-
age 93.6 per cent) as compared with 15.4 per cent for unsprayed block. This
great difference in yield was due mainly to a severe scab-infection of the blos-
som parts early in the season, which resulted in the blighting of the blossoms
and dropping, of the fruit pedicles and fruit while still very young. This is a
phase of scab injury that many orchardists are not familiar with, or largely
overlook. Not only was the crop much lighter on the unsprayed block, but
the foliage was also thin and considerably scabbed. From the data collected
from a series of spore-traps set out in the orchard, the greatest ascospore
dissemination took place on May 16, when the blossoms were in the pre-pink
stage. The first recorded ascospore discharge was May 1, and the last June 28.

BorpEAUX MIXTURE ON SoUrR CHERRIES

It has been known for some ‘time that when Bordeaux mixture was applied
to certain plants there was a tendency to increase the transpiration, i.e., evapora-
tion or loss of water, from those plants.
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It has also been reported on one or two occasions that cherries from trees
sprayed with Bordeaux were smaller than cherries from lime-sulphur sprayed
trees. This dwarfing of the cherries was likely due to the increased evaporation
of water from the leaves. In any case the Dominion Laboratory has started
an experiment to ascertain if these facts are true for our conditions. This
experiment will be carried on for at least three years.

The spraying demonstrations were carried out on Early Richmond cherries
at Mr. M. Udell’s, Grimsby, and Mr., Geo. Robertson’s, St. Catharines. Thirty-
six trees in all were used for the experiment, eighteen of which were sprayed
with Bordeaux and eighteen with lime-sulphur.

Two applications, the shuck and maggot sprays, were applied on May 16
and June 3 respectively.

Tig. 7.—~The two boxes on the left show the crop fromi five trees of the unsprayed block, while
the seventeen boxes on the right show the crop from the same number of trees of the sprayed
‘block. That is, five trees of the unsprayed block gave two bushels of 15.4 per cent clean fruit,
while five trees from the sprayed block gave seventeen bushels of 93.6 per cent clean fruit, a
difference of fifteen bushels.

The results for the first year given in the table following were arrived at
by taking the total crop for a tree, measuring the diameter of the cherries in
groups of one thousand and weighing them.

BorDEAUX ON CHERRIES

5
Nine trees Average Average
L — crop given weight per diameter
in 6-qt. 1,000 per cherry in
baskets cherries <y inch :
1b. oz. |

L DTO IO s sun <oy 4 S L s BN E s e g e s oot s el e .5, &5 ey 100 5 8 21.75
Bordeaux 3:9:40. .. ... oo G R R e TR B B 90 4 T 20-66
TRTOTaNC0 (s « xois & Libibird nbie § R R P 10 1 1 1-09

These results show that the cherries on Bordeaux-sprayed trees were smaller
under the conditions of the experiment than the cherries from lime-sulphur-
sprayed trees. The difference of 1 pound 1 ounce between 1,000 cherries from
each of the Bordeaux- and lime-sulphur-sprayed trees is considerable and of
direct interest to all growers, from the standpoint of financial returns.

This experiment will be continued in 1926.

-

s cad . o«
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SPRAYING FOR SHIPPING QUALITIES OF SWEET CHERRIES

In most seasons it is advantageous, indeed, almost a necessity to spray or
dust sweet cherries shortly before picking so as to ensure sound fruit with good
shipping qualities. Sulphur dust for this purpose is entirely satisfactory, but
there are many growers who do not possess a dusting machine and whose small
acreage perhaps does not permit of the expense of purchasing one. Is it possible
for these growers to use a spray that is as satisfactory as the dust for this late
spray on cherries? At the present time in Ontario lime-sulphur 1-50, or soluble
sulphur are generally recommended for a spray-application at this time. How-
ever, neither one is entirely satisfactory because the one may mark the fruit
severely and the other (soluble sulphur) has been known to cause considerable
burning of foliage on some varieties.

This experiment was therefore started in an endeavour to gather more
definite knowledge about the utility of the various spray-materials for applica-
tion a few days before picking. This experiment will run over a period oip four
or five years. Thewresults obtained in a few orchards in 1925 follow. The spray-
ing was done from three to seven days before picking, as follows:—

Late SPrAY FOR CHERRIES

Percentage of
rot showing
Degree of | Keeping | 1 month after

Place ' Variety Spray used " marking of | quality | picking when
fruit left in
, ordinar;
store window
Geo. Robertson, St. %
Catharines............ Sweet cher- .
I¥.eiioin.. iDry mixture 6-40....... Very slight...|Good..... 15-2
«“ ¢ “ ..|Soluble sulphur 13~40....|Clean.........|Good..... 23:1
“ “ “ . {Unsprayed..............[......oooi Fair...... 29-6

Rot shown' at
| time of picking

M. Udell, Grimsby..... «“ . .|Soluble sulphur......... Clean...,.....|Good..... Trace.

F. Bayne, Vineland...... “ ..138oluble sulphur......... Clean......... Good..... Trace.
Nore.—Windsor variety—leaves slighly burned by this application.
F. Bayne, Vineland..... Sweet cher-
) IY.coon.. !Dry mixture........... Fairly clean...|Good.....[Trace.
F. Anderson, Grimsby.. « ..[*Sulphur caseinate....... Clean.........|Good.....|Trace.
Wm. Corcoran, Port

Dalhousie............. “ ..{*Soluble sulphur......... Clean.........|1Good..... 2
Norte.—No burning in this case of foliage on Windsor variety. . ,
Wm. Corcoran, Port,

Dalhousie........ .|Sweet cher-
Yoo, 1Dry mixture........... Clean.........|Good..... Trace.

Nores.—~!Dry mixsture. (lime and sulpbur), also called wettable sulpbur is prepared by mixing thor-
oughly the following:— &4
Superfine sulphUT. ..o e et
Hydrated lime. ..., ’
Calcium caseinate
This mixture is used at the strength of 124 pounds to 40 gallons of water.

*Sulphur _caseinate is a mixture of super-fine sulphur and calcium casenate (spreader) and is a{oplied
asaspray. Itis reall{lthe dry mixture without the addition of lime. The lime is omitted so as to lessen
the possibility of marking the fruit. This, therefore, although put on as a spray, is rmctically a sulphur
dust since once the water dries only particles of sulphur remain as is the case with sulphur dust. .

It is essential in tbe use of both these sprays that the particles of sulghu.r be kept in suspension and
therefore the agitator should be kept going during the mixing and until the spray-material is out of the
tank. It is often necessary to turn the rod or gun into the tank (with the engine running) and thus forcibly
_agitate the contents. . |

#Solubls sulphur is a sodium com'pound of sulphur and comes in dry.form but is mixed with water and

»

used as & spray. It is not a lime-and-sulphur mixturg, .
. Many growers are confusing soluble sulphur with wettable sulphur, and therefore the term ‘‘dry
mixture’ in place of ‘‘wettable sulphur’’ gseems preferable for the dry lime-and-sulphur mixture.

Ve
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Pracu ScaB or Brack Speor

During the last three years peach scab has been on the increase in certain
localities. As this fungus disease can be very severe under certain conditions
and may spoil the appearance and saleability of the fruit it must be given some
attention by the peach-grower. It is not, however, one of the major troubles.
For the last two years we have projected experiments towards the control of this
disease. For both these years we have had almost perfect control from one
application of dry mixture about four weeks after the blossoms have fallen.

ConrtroL OF PEACH ScAB

Place Variety Spray material Time 15 sprayed 15 ungprayed
) : k . trees trees

1924 '
F. Bayne, Vineland.|Yellow St. John|Dry mixture....|Four weeksafter|/Trace only of|From 209, to
blossoms fall. | scab. 30% scab,

1925
F. Bayne, Vineland. ¢ ' “« “ None........... 10%

Several other growers have also used this spray-material at our suggestion
with very satisfactory results, but as we were unable to take percentage counts
of scab infections we are not reporting them. In every case, however, satis-
factory results have been obtained. Our recommendation is that wherever this
disease has been bothersome, and has lowered the grade, that an application of
dry mixture be applied about four weeks after the blossoms have fallen. This
18 not a general recommendation, but is only for the grower who has been
‘troubled with this particular disease. '

Brossom BricET IN RELATION TO PEACH CANXKER

Every year a certain amount of blossom blight of peaches occurs. Some
years this may only reach 2 per cent or 3 per cent while in other years it may
reach 5 per cent or 6 per cent. This appears to be a negligible amount. But is it?
~ If only the loss of the blossoms and fruit was involved it would most assuredly be
negligible. But is there any direct connection between blossom blight and peach
canker? If so, then even such a small infection as 3 per cent would be of great
economic value. ‘

It has been shown by McCubbin that (a) a canker starts in a dead portion
of a tree, and (b) this dead portion may be a dead twig, a pruning wound, a dead
bud or flower, a split crotch, sunscald area, or any other spot where dead tissue
is formed. Therefore a dead blossom may be the starting point for peach canker,
and since blossom blight results in the killing of the blossom, and ofteh in the
brown rot fungus growing down through the blossom into the twig, the possibility
of canker formation is at once apparent. It would appear therefore, that even
a 2 per cent or 3 per cent blossom blight infection may be of considerable
importance from the standpoint of initiating peach canker.

In order therefore that more definite information may be available as to
just what percentage of blighted blossoms may result in peach canker, the
Dominion Laboratory of Plant Pathology has started a project to ascertain
these facts. This experiment will run over a period of four or five years.

In the spring of 1925 four hundred and sixty-eight blighted blossoms were
marked. At various times the cankers resulting therefrom will be examined,
measured and reported upon. .
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STRAWBERRY MOSAIC

Early in May a plantation of the Eaton variety of strawberry showed the
characteristic mottled symptoms of mosaic. This first appeared as a yellowing
along the edges of the rows and later the whole plantation, at a distance, had a
slightly yellowish colour, in comparison to the green of the Premier variety
adjacent. Close examination of the leaves showed a very marked yellowish to
green mottling so characteristic of mosaic diseases. Along with this mottling in
some cases was a puckering and curling of the leaf. Dwarfing was also quite
noticeable in many cases. (Fig. 8.)

Tig. 8.—(a) Strawberry plant showing mosaic symptoms.) (b) Healthy plant of
same variety,

Examination was made for aphids and red spiders, which were found on
most plants. The Premier and Cooper varieties lying right alongside were
also infested with these insects but showed no sign whatever of the mosaic
symptoms. The mottling was not the characteristic grey mottling of the red
spider attack and moreover during the dry period of late June when the red
spiders became very numerous the mottled appearance began to disappear from
the leaves. There was no good reason for believing that either the red spider
or aphids were responsible for the mottling.

Several of these diseased plants have been brought into the greenhouse and
others have been planted in an experimental plot for further observations.

“.RaspBERRY MosAlc

Raspberry mosaic is general throughout Ontario. - Although certain sections
are fairly free from this serious disease, such as the Waterford and London
districts, on the whole throughout the province it is very prevalent and severe.
Many thousands, of dollars loss are caused yearly by this trouble. This is a
disease that must be continually fought if any lasting effect is to result. We
are of the opinion that legislation should be immediately enacted that will
prohibit the importation and sale in Ontario of any raspberry stock that is not
certified as practically disease-free. At the present time we have met with
considerable success in the controlling of this disease but until some such legis-
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lation is enacted to support our efforts; we are working under great handicaps.
In the course of our inspections we come across dozens of cases where the grower
has purchased stock from & nursery and in its first year there is a high per-
centage of mosaic. One particular case will serve as an example. A grower al
Brockville set out three acres of the King variety, purchased from one of ou
largest nurseries. The year it was set out it showed over 10 per cent mosaic.

Some five hundred raspberry inspections were made by the staff of this
laboratory. Mr. Tudker and some of his potato inspectors, very kindly assisted
us with raspberry-inspection in outlying districts. This assistance was greatly
appreciated and proved entirely satisfactory. Our raspberry variety plantation
at Port Dalhousie made splendid growth this year. All gaps were filled in
this fall and this plantation should be of considerable assistance to us in ow
mosaic studies. Due to pressure of other work—particularly the spray-service
—we had to drop our spraying experiments on raspberry mosaic control. We
hope tu continue this another year.

PropucTioN oF Mosaic RASPBERRY BusHES

- To what extent does the mosaic disease cut down the yield of raspberries?
The following data are the results obtained from the first year’s picking of an
experimental plot of thirty mosaic bushes and thirty healthy bushes. A much
larger plot for this.purpose will come into fruiting in 1926. Crops from mosaic
bushes will be studied over a period of four or five years, in comparison with
those from healthy bushes.

Errect or Mosaic oN YiELD

Healthy plot Mosaice plot
Number of pickings and date - I«
- Weight in | Number of | Weight in | Number of
ounces berries ounces berries
1. 9 155 323 ! 538
2. 19 343 59 1,124
3. 72 1,375 124 . 2,442
.4, 1073 2,079 113% 2,428
5. 202 4,144 149} 3,018
8. 162 3,235 953 2,091
7. 212 3,968 119 2,446
8. 134 2,638 55 1,324
9. 159 3,460 773 , 857
10. 1] 1,037 44 980
11 47 1,183 24 616
1,203§ oz. (24,517 berries | 895} oz. |18,664 berries .

*The mosaic plot gut-yielded the healthy plots for the first four pickings in number, weight and volume
after which the healthy 1llalots completely out-yielded the mosaic GFlots. The maximum production was
ob:iain?d onJuly 22. Inthe case of mosaic plants the total crop is reduced and the berries are more crumbly
and softer. .

The healthy plot produced 24,517 — 18,664 = 5,853 berries, or 310 ounces,
more than the mosaic plot. It must be remembered that this difference is based
upon thirty three-year-old bushes only. If there is a loss of some 300 ounces
fromp 30 bushes, the loss due to mosaic must be considerable in a one-acre planta-
tion of this age. Taking the number of bushes to the acre as 1,800, (the
number required for a 6 by 4 planting) the loss per acre would be 1,125 pounds
or 18,000 ounces. This would be in the neighbourhood of some 900 quart boxes,
a loss at 20 cents a quart, of $180 per acre. This is of course assuming that the
plantation is badly diseased with mosaic. Ip cases where mosaic is not so
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prevalent, the loss would be proportionately less. On the other hand in older
plantations, where mosaic has been working for a longer period, the loss per
mosaic bush is considerably greater due to the accumulative effect of mosaic.

ControL—Our experience for the last three years with raspberry mosaic
has demonstrated time and time again,— ' ‘

(1) That an old plantation badly diseased with mosaic should either be
ploughed up, or let run until a new planting comes into fruit.

(2) A one or two-year-old plantation with a small pereentage of mosaic
present, may be put in a fairly healthy condition by careful roguing.

(3) It is always advisable in setting out a new plantation to use only
healthy certified stock. Never use doubtful stock from a neighbour’s plantings
just because it costs you nothing. It is false economy. This has been demon-
strated time and time agaitt, and therefore we do not hesitate to recommend the
purchase of certified stock. .

In the control of mosaic, it is absolutely essential to (1) start with clean, l

healthy, certified stock, and (2)to keep it in that condition by regular inspection
and the roguing of diseased bushes that creep in. That this can be done satis-
factorily and economically has been demonstrated repeatedly by the pur-
chasers of certified stock themselves, and by the experimental plots maintained
by this laboratory.

Mosaic is a serious disease that is causing an annual loss of many thousands
of dollars and the only way in which this can be cut down is for the growers
to realize this fact and to make use of certified stock that has been made
available for them by the raspberry inspection service of the Dominion Labor-
atory of Plant Pathology at St. Catharines.

Of course the ideal method of control would be:the use of an immune
commercial variety. We are always on the lookout for a highly resistant or
immune variety and in this connection we have under observation a new seedling
originated by Mr. Geo. Adams, Smithville, called Adams 87, which has great
promise of being highly resistant if not immune. This statement is based upon
the following facts:— :

(1) Mr. Adams has had more or less of seedling No. 87 on his place for
the past ten years and in no case has mosaic been present in it, although nearby
Cuthbert or Marlboro plantings have at times been severely diseased.

(2) Several of these bushes were planted three or four years ago on the '

Vineland Experimental Farm amongst varieties that have considerable mosaic
at the present time; Adams 87, however, has not become infected.

{3) Last fall a small block of this seedling was planted.at our St. Catharines
headquarters and also at Mr. Wm. Corcoran’s, Port Dalhousie, and although
mosaic Cuthbert and mosaic Viking plants were planted in the same hill along
with it no mosaic has as yet been found on Adams 87. We realize of course,

_ that one year is insufficient time for a test of this nature. )

(4) We have carefully examined the entire stock of Adams 87 at Mr.
Adams’s nursery for the last three years and have yet to find the first rase of
mosaic.

Therefore there may he great possibilities in this new seedling which is a
cross between a black and red variety and which is a strong grower, hardy,
erect, bears fruit in elusters, and is very productive: the berry is a large,
rounded, first clasg fruit. It does not sucker profusely like the Cuthbert but
does so sufficient] Vfor commercial purposes. This berry is not as yet on the
m\arket. v

~ A new circular on Raspberry Mosaic and Leaf Curl has just been prepared.
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CerTIFIED RASPBERRY SToCK.—There are available again this year some fifty
acres of certified stock. This comes from plantations that have been carefully
inspected during the past season and which showed no mosaic whatever, or at
the most a mere fraction of one per cent before roguing. Such stock can there-
fore be highly recommended. .

Certified stock has proven very satisfactory. Where such stock has been
set out and has been kept clean, by the removal of all diseased bushes as soon
as they appear, it has been found after three years’ experience that only a
fraction of one per cent is now present. In many cases no more than twenty-
five plants have had to be rogued during this time. Of course where roguing
has not been done, mosaic has gradually crept in as it always will. It cannot
be too strongly stated that certified stock is just the start, and that this must
be followed by careful inspection and the roguing of diseased bushes by the
grower himself. If this is carefully and systematically done the grower is
assured of a productive plantation for some years.

Lear Curu

The prevalence of leaf curl in the Niagara peninsula is on the wane. There
is of course a yearly occurrence of it in most sectipns, but the number of such
bushes in a plantation is small. However, our inspection service the last two
years has demonstrated that in other parts of the province leaf curl is still
prevalent to a considerable extent. The symptoms of this disease are so char-
acteristic that control is rendered very easy. Wherever systematic roguing has
been continuously carried out from early spring till fall, the disease is of no
importance.

RaAsPBERRY WILT

In our report for 1924 this disease was called * bluestem” but it is now
considered more appropriate to use the term “ wilt”, since the symptoms of
the disease are a true “ wilting” and since the term “ bluestem ” is used for
another disease of raspberries. . Harris! in a recent publication uses the term
“blue stripe wilt ”’ of raspberries for this disease. But since the blue discolora-
tion may entirely girdle the cane (therefore no stripes) and also since the blue
discoloration may be entirely lacking in the field, the use of “ blue stripe ” does
not seem appropriate. We are therefore designating this disease “ wilt,”’ since
there is no other reported “ wilt” disease of the raspberry. Since a circular on
this digease is now in the printer’s hands nothing further will be added here.

GrAPE CHLOROSIS

In July, 1924, several vines in the grapery of D. Crole, Geneva street, St. -
Catharines, had become chlorotic, the leaves were stunted and growth was poor.
Some of these vines appeared to be early stages of dead arm, while others less
stunted were put down as a case of chlorosis. J

On August 26, five of these diseased vines were treated with iron sulphate,
five with magnesium sulphate and five with a combination of iron and magnesium
sulphatés. Two teaspoonfuls of the salts were placed on the ground around the
main stalk in each case. In July, 1925, a second application was made.

1 Harpis, R. V.—The Blue Stripe Wilt of Raspberries, Journal of Pomology and Horticultural Science.
Vol. 4, p. 221, 1925, .



Fig. 9.—(a) Chlorotic vines showing sparse foliage and no fruit. (b) ‘A previously
chlorotic vine, treated with magnesium sulphate. Note the abundant foliage and
fruit.
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GRrAPE CHLOROSIS—T REATMENT* '

— No Sept. 22, 1924 June 23, 1925 August 26, 1925
Ironsulphate...........ccoeveiiiienien, 1 |[Improvement..... Healthy.
N 2 “ ...|[Improved.
3 « . Ne}vlv growth heal-
4 “ Healthy
b “ Pr(uned l))a;k
‘ dead
Magnesium sulphate................ooo0 1 (Chlorotic.........[O Healthy
. : 2 Improw‘r‘ement. cepe . .
i " [
5 [ “
Magnesium and iron sulphates............ 1 |ImproVvement.....|Chlorctic......... Chlorotic.
) 2 [Chlorotic......... Improvement.. ... Healthy.
3 “ Chlorotic.........|[Improved.
4 o, “ Improved.
5 |Impfovement.....|Improvement..... Healthy.

*Nore.—In the table the following meanings are used'—-—

K

Improvement—Vines lost all or almost all of the vellowmg and produced a fair &rop. In other words
they appeared to be on the highroad to recovery. .

Pruned back—Vines so badly defoliated and stunted that they were cut back to the ground.
0.K.—Vines appear to be healthy.
Chlorotic—Leaves of vines are yellow instead of green in colour.

Out of the fifteen chlorotic (yellowed) vines which were treated as above,

" eleven showed improvement and were considered healthy. The remaining four

Xmles were pruned back to the ground on account of severe yellowing and
ead arm.

Several chlorotic vines were marked and were left untreated. All these
were defoliated by September 22 and no fruit was formed. Treated vines on- the
other hand produced a fair crop. (See fig. 9.) -

’

In 1925 these untreated vines were either dead or had been' cut down to
the ground on account of severe chlorosis or dead arm or both.

A similar demonstration was started in graperies- at Winona and St. Cath-
~ arines, September, 1925, and will be reported on next year.

, An experiment of this kind to be of any value must be carried on for
several years Before any definite conclusions can be arrived at. However, the
results this first year are significant. (See fig. 9). »
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REPORT OF THE DOMINION RUST RESEARCH LABORATORY,
WINNIPEG, MAN. (CO-OPERATING WITH THE o
MANITOBA AGRICULTURAL COLLEGE)

(D. L. Bailey, Plant Pathologist, Officer in Charge)

TeSTS OF RUST-RESISTANT WHEATS

This phase of the rust investigational work has previously been carried
on by Mr. W. P. Fraser (see Report of the Division of Botany, 1924: 65-67). °
This year also Mr. Fraser planned and carried out the experiment until it was
well under way.. After his resignation various members of the staffs of the
Saskatoon and Winnipeg laboratories co-operated on the collection of the data.
Mr. P. M. Simmonds examined the rows at Indian Head, Swift Current and
Lethbridge. Mr. G. A. Scott examined those at Saskatoon, Scott, Rosthern,
Lacombe, Vermilion, and Edmonton. Mr. D. L. Bailey examined the rows at
Morden, Brandon and Winnipeg and correlated the entire data. '

The experiment was carried out in the same manner as previously, .one
sixteen-foot row of each variety was seeded at each Station, the serial arrange-
ment of the rows being the same in each case. The staffs of the western Experi-
mental Farms co-operated most effectively in this experiment.

A heavy epidemic of stem rust occurred in Manitoba but, as it was rela-
tively late in developing, it did not extend very far west or north, hence no data
could be obtained from some of the Stations. The rows at Lacombe, Vermilion
and Edmonton were examined on August 14, 15, and September 2, respectivelv.
and practically no stem rust was present. A heavy epidemic of leaf rust was
fairly general. None, however, was reported from Lacombe (August 14) nor
from Vermilion (August 15) and only a trace on four varieties from Edmonton
on September 2. The rest of the data is summarized in tables 1 and 2.

The Durums as a group were quite resistant to stem rust this year, the
varieties Nodak, Iumillo Selection, Mindum, Acme, Monad, and Pentad were
bighly resistant. The varieties Kubanka C.I.1440, Kubanka C.I. 2094, and
Arnautka C.I. 1493 were decidedly variable in resistance, two distinet types
being present in each case. Marquis x Iumillo Minn. II-15-44 was once again
the most promising of the common wheats in resistance.

As a class, the Durums were quite resistant to leaf rust. There appeared
to be considerable variability in resistance among the common wheats.

In addition to these tests which were seattered throughout Western Can-
ada, notes were taken on the percentage infection of leaf and stem rust on the
rust-nursery of the Plant-Breeding Section of the Rust-Research Laboratory
at Winnipeg. The resu}ts- are presented in tables 3 and 4. ~ |

TesT OF V‘AIRIETIES ResisTANT 70 OAT STEM Rust
A

Uniform rust-nurseries paralleling those with wheat were arranged to test
sevgral oat varieties which give some promise of being resistant to stem rust.
Stem rust of oats,”however, was very late in appearing and the final infection
was very light. The test at all the Stations was so inconclusive that it does
not seem desirable to-publish the data collected. ‘ " :

BARBERRY SURVEY -

The survey of the towns of Manitoba for barberry and buckthorn was '
completed in 1924. This year, with the exception of some necessary resurvey
work, all the surveying was done in rural disEricts. Mr. R. M. Scott and Mr. |
J. G. Fletcher were engaged on Yhis work. An informational survey was

21879583 . ‘
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planned, designed to cover limited rural areas in various parts of the province

.0 that all the representative soil types and types of settlement might be

included. A summary of the various types of country surveyed and the results
obtained is included in table 5. It will be noted from that table that although
considerable area was covered and a wide variation in environmental condi-
tions met with, not a single barberry planting was located. Inasmuch as the
work was carefully and efficiently done it must be concluded that barberries
are indeed rare in the rural districts of Manitoba and that they have not
tended to become established even in districts where a hedge was introduced
and remained for considerable periods. .

On the site at Snowflake of the hedge removed in 1923, five seedlings sur-
vived last winter and entered on their second year. One additional seedling of
this year’s growth appeared. One seedling was also found at St. Charles, near
Winnipeg, where a hedge was removed last year. In both of these cases, how-
ever, it is to be remembered that ideally sheltered conditions exist which are
far from natural. ,

One additional hedge of approximately eighty bushes was reported this
vear from one of the older sections of Winnipeg,.

BucKTHORN SURVEY

This survey was carried on in conjunction with the barberry survey. Four
plantings of buckthorn were reported in the districts surveyed. It is gratifying
to find that this shrub has not been used more extensively. There is o mis-
taking the correlation between the buckthorn and Crown Rust of oats in Mani-
toba. Unfortunately, however, public opinion is not sufficiently enlightened to
make it advisable to press for their eradication just yet. In a district near
Portage a number of men sent in a protest against a hedge which was located
on a property near them and demanded that it be removed. Fortunately it
proved easy to persuade the owner to dispose of it.

Tae ConTrOL OF LEAF AND STEM RuUsTS OF WHEAT BY SULPHUR DusTiNg

Some preliminary experiments on this subject were carried on this summer
in the field. Two series of fortieth-acre plots of Marquis wheat at Winnipeg
were dusted fortnightly, weekly, semi-weekly and tri-weekly with sulphur dust.
The rate of application of sulphur was 15 pounds per acre in one series and in
the second series 30 pounds per acre. The plots dusted once every two weeks
were rusted as heavily as the checks. One application per week had some influ-
ence, and two applications per week had a very marked influence in controlling
rust and increasing the yield. Three applications per week at 15 pounds per
acre practically controlled both leaf and stem rust, and the increase in yield
was 34 bushels per acre as compared with the average of the check plots. One
plot was dusted at the rate of 15 pounds per acre when rain seemed imminent
(seven applications). The percentage infection and yield in this plot were
about the same as in the plots receiving two applications per week or a total
of seventeen applications. T

An article including all the details of this experimient and the results

" obtained appeared in the December issue of “Scientific Agriculture”. For further

details the following reference should be consulted: Bailey, D. L., and F. J.
Greaney: Preliminary experiments on the control of leaf and stem rusts of wheat
by sulphur dust. Scientific Agriculture 6: No. 3: 1925. :

! EprmEMIOLOGY STUDIES
‘ (a) Field Studies
- Pycnia on barberry were first observed this year on June 4 (R. M. Scott)

and =cia on June 15 (Dr. Bisby). The weather in the interval and for some
time following was very unfavourable for rust development.
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The first collection of the uredinial stage in 1925 was on June 23 at Morden,
Man., where Mr. Greaney collected a single pustule cn Masters wheat in the
varietal test plots at the Experiment Station. At this time rust was extremely
scarce in Manitoba, none had been found at Winnipeg and a survey from
Winnipeg to Portage and from Portage to Carman failed to reveal a single
pustule. Until the middle of July rust developed very slowly although by July
15 scattered primary infections were generally present throughout the south and
central parts of the province. In the latter part of July rust developed rather
rapidly for a time but conditions early in August checked the development again
and it looked for a time as though little if any rust damage would occur. But
then for about two weeks the crop seemed to stand still and during this period
rust developed rapidly. The final result of this belated epidemic was an
extremely patchy development of rust in which local environmental conditions
played an extremely significant part. Late crops throughout the province
suffered considerably while the earlier ones escaped completely in many sections.
Under such conditions it becomes an extremely difficult matter to estimate the
loss which occurred from wheat rust this year.

To get some idea of the actual loss occurring in different sections, inquiries
were made (September 8 to 19) at a large number of country elevators regard-
ing the grade of the wheat coming in, the average yield for the district and the
reduction in grade and yield attributed to rust. A summary of the results is
appended in table 6. It will be noted that the yield of Marquis was reduced
by six to eight bushels per acre and the grade reduced one or two grades. This
would bring the reduction in yield about 17 per cent. It seems certain, however,
that if these results were computed on an acreage basis for the province as a
whole the percentage reduction in yield would be materially reduced. Twelve
per cent seems a fair estimate.

Oat stem rust was late in appearing and was relatively insignificant. This
is extremly interesting inasmuch as it scems to indicate a lack of inoculum
which is difficult to explain.

(b) Results »of Spore-Trapping Experiments—Aeroplane Exposures

(Co-operative Experiment between Royal Canadian Air Force and Dominion
Plant Pathological Laboratory at Manitoba Agricultural College, Winnipeg.)

Osarcr oF ExperIMENT.—To collect all the data possible regarding the origin

- and spread of black stem rust in Western Canada by studying the spore-content
of the upper air over various districts during the season. It was particularly

-desired to obtain information along the following lines:— .

(1) The time when wind-borne urediniospores first appear in Western
Canada.-

(2) The direction from which the rust spores, which cause the initial
infections in Western Canada, appear.

(3) The region over which wind-borne rust spores first dppear.

(4) The rate at which the spore content of the upper air increases over
various areas. This material is to be correlated with the field studies on the
direction and rate of spread of rust. ' :

. (5) The viability of air-borne spores; to establish whether the spores caught
in the upper air currents are living and capable of causing infection.

(6) The conditions gov*erninﬁ the precipitation of air-borne spores. The
relation of rain and dew is particularly desirable here. ,

Procepure.—Microscope slides, lightly smeared with vaseline and secured
to wooden paddles, were exposed from hydroplanes. Before and after exposure
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the slides were protected from contamination by enclosure in suitably corked

bottles. '

, Exposures were made chiefly on routine flights connected with the régular
work of the Air Service. '

ScHEDULE oF EXPOSURES.-—An attempt was made to carry out the followirig
schedule of exposures in connection with the routine flight of the various patrols
and special flights.

SuMMARY oF SUGGESTED EXPOSURES ON Bovmvn Friguts*

\
+

: Section of
N . Paddles Duration | flight over
. Patrol exposed of which
. - per week ' | exposure exposures
should be
‘ made
Victoria Beach—Border,etc...........ovviiiivinnnennnnnn. 2 |15 mins. South-West
“ —Berens,............... 2 “ ....|North.
Berens—Norway House........... TN 2 “ ....|North.
The Pas. ... e 2 “ ....|South.
“Exposures were made from July to September, altitude approximately 5,000 feet.
SuMMARY oF SUGGESTED EXPOSURES ON SpPECIAL FLIGHTS -
’ Number and
‘Area covered date of . . Details
: o ' exposurés
(z) Red River Valley.................... Weekly -from June{Two paddles per flight; one north, one
15-July 15. south; 10 min. exposure,
{(b) Around Victoria Beach............... 1-3, June 20-July 5..When strong south or south west wind is

blov?ing. May be exposed on any
routine flight; 10 min. exposure.

\ ‘ .
(c) Around Victoria Beach.............. . th%; about Aug. 10-/One before and one immediately after a

rain; 10 min, exposure.

(d) Around Victoria Beach.......... 4; after Aug. 1...... One five minute e?osurq, at each of the
/ following altitudes; 2,000, 3,000,
: 4,000, and 5,000 ft. ‘

Discusston.—The results obtained from first year’s work on this project are
quite striking. (See table 9). In the first instance the wind-dissemination of
rust spores over large areas and for considerable distances is established. Many
of the exposures were made over heavily wooded areas widely separated from
cereal-growing districts.  Take, for instance, the slide exposed at Norway House
on August'14. On a surface whose area was only two square inches, 259 spores
were caught during a fifteen-minute exposure. This indicated definitely that
even at an altitude of 5,000 feet the concentration of spores was surpris-
ingly high. Yet the district in whieh this exposure was made was upwards
of 300 miles from the nearest big ceredl-growing region in the direction of
the prevailing wind. Moreover, the intervening area is heavily wooded and
should be in all respects ideal for screening the spores from the air, Se thig
work indicates quite clearly that rust spores are carried in great numbers over

long distances. This could account in large measure for the almost miraculously .

sudden appearance of rust over large areas. Because, once rust becomes preva-
lent in the spring wheat area of the United States, the rust spores can very'
-readily be carried north in large numbers by a south wind.

Ny
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‘ The data obtained from these spore traps, when taken in conjunction with
the field evidence collected this year, add further support to the idea that the
initial rust-infections in Manitoba each year are causéd by wind-borne spores
from the south. .The earliest report of rust this year came from Morden on -
June 23. Only a single pustule was found although a very thorough search was
made. Even by July 13, there were only scattered traces of stem rust present
in Manitoba. Yet it will be noticed that during this period sufficient spores
were present in the air over Victoria Beach for one or twe spores to be caught
on two square inches of a slide during an exposure of fifteen minutes. The only
plausible explanation seems to be that these spores were wind-borne from
districts farther south where a rust epidemic was by that time well under way.

A comparison of the spore-content of the air over High River in western

Alberta with that over southern Manitoba is interesting. It will be noticed that
rust spores were relatively very late in appearing in Alberta and until the

- very end of the season remained few in number. The first large catch of spores
occurred on August 27. This indicates that the spread of rust from east to
west in the Prairie Provinces this year is not to be explained so much by
weather conditions as by the fact that wind-borne rust spores were present much
earlier in the east than they were in the west. In Albertg this year the amount
of rust was extremely small. On September 2, in the uniform rust-nursery,
rust was found only on Little Club wheat—the most susceptible variety—and
on it the infection was & mere trace. It is evident that the spores caught on
the slides must have originated elsewhere.

{c) Report on Stationary' Slides

" The supposition is quite generally accepted that the source of rust-epidemics
in the Canadian wheat-growing belt lies in the United States. Several circum-
stances lend credence to the assumption. (1) It is quite definitely known that
particles of dust are carried long distances by air-currents. Pollen-grains have
been collected long distances from their nearest possible source. Infections of
white pine blister rust have occurred over 100 miles distant from any known
location of the disease. Wind-blown spores seemed to have been responsible
for the spread., At this Station during the summer of 1925, slide exposures by
aeroplanes have shown that rust spores have been present in considerable
numbers in places quite remote from any severely infected area. It sems evident
that the possibility of wide lateral spread of black stem rust spores must be
admitted. The suddenness with which a rust epidemic appears over extensive
areas in the southern parts of Manitoba and Saskatchewan indicates that an:
.abundance of inoculum (spores) is present to infect the wheat whenever condi-
tions are favourable for the development of rust. As far as known, such =a
quantity of spores could only be furnished by large areas of rusted grain such
as are found in the northern wheat-growing States lying south of us. (2) The
number of barberry plantings whicli may possibly remain in the Prairie Pro-
vinces is inadequate to explain the {initiation of the sudden epidemic. Moreover,
the spread of rust from barberry bushes is quite characteristic. The areas
infected are at first small and localized although later they may become exten-
sive and finally merge, giving the appearance of a general epidemic. Such local-
ized infected places are very uncommon in Canada. Our epidemics are general
and extend over large areas. (3) The evidence furnished by the exposures of
stationdry slides, as given below indicate that our rust inoculum is not of local
origin. , '

Glass slides coated with & thin smear of vaseline were exposed at the
Agricultural College, Winnipeg, in prder to ascertain when spores of blatk stem
rust could be detected in nir and in what relative numbers they were present.

» 8Blides were exposed-almost daily from June 22 to September 29. The date of |,

/
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exposure and the number of spores present on the area examined of each slide
are given in table 7. In each case the area examined was two square inches.

The first spore found was on the slide exposed June 25. Five were found
on the one exposed June 26. On June 23 one pustule of rust was discovered at
Morden, Man. The fact that spores were not found on the slides somewhat
earlier than the first pustule was found in the field may mean, as it likely does,
that spores appeared earlier in the extreme south of Manitoba than they did at
Winnipeg, or that they were not present in sufficient concentration over Winnipeg
at that time to be detected by slides. It is quite probable that spores were
present in the air over Winnipeg considerably previous to their first appearance
on the slides. o

From the middle to the end of July spores were found regularly on the slides
and in increasing numbers. Up to the 25th of July only traces of rust were
found in the field in southern Manitoba. It seems quite improbable that these
traces of rust could furnish the quantity of spores which was indicated by the
slides -ds being present in the air. It is much more probable that these spores
drifted into Manitoba from more heavily rusted fields farther south. It was
during this time that rust was becoming prevalent in North Dakota and northern
Minnesota. These in-borne spores most probably furnished the inoculum for
the general epidemic which broke out in Manitoba about the first of August.

Tasie 1.—Srem Rusr Inrecrions: UNmrorm Rousr Nurseries, 1925; Waear Varizry Trsts
Examiners:—D. L. Bailey, P. M. Simonds and G. A. Scott.

P

! Experimental Stations
Wheat i Swift Sas- Ed-
— Mor- | Win- | Bran~/Indian| Cur- | Leth-| ka- | Scott{ Ros-| La- | Ver- | mon-
Variety den |nipeg| don | Head| rent |bridgel toon thernjcombeimilion| ton
Percentage Infection—Stem Rust
’ N
Kubanka C.I.1440..........cc0eevn..n. 30 82 40 | tr. 0 0 0| tr. 0 0 0
Kubanka C.1. 2084..............00uuuens 20 gg 30 | tr. 0 0 0 0] tr. 0 0 0
jodak C.I, 6519. ... 3 3 3 0} tr 0 of' o 0 0 0 0
neutka C.I, 1403........ 30 ?g} 50 | tr. 0 0 0] tr. | tr, 0 0 0
Arnsutka C.1.8236.................0000s 20 15 20| tr. 0 0 0 01 tr. 0 0 0
Tumillo.8election.............occvvuvees 3 8 10| tr. 0 0 0 0 0 0 0 0
Mindum C.I.5206.............0000vennn b 8 6] tr. 0| tr. 0 01l tr. 0 0 0
Acme C.1, 5284.. | tr. tr. tr. tr 0 0 0 0] tr. 0 0 0
onad C.I. 3320. tr. tr, tr 0 0 [ 0] tr. 0 0 0
Pentad C.I. 3322, tr tr. 0 0 0 0 0 0 1] 0 0
Haynes Bluestem 90 90 90 21 tr 0l tr. tr. 10 0 0 0
Marquis Ottawa 15. 85| 80| &80, tr 0 tr. | tr. 10 0 0 0
Power C.I1.3607................0ccuvuns 85 80 80 60 | tr. tr. tr. tr. 20 0 0 ]
Ruby Ottawa 623........ i 56 80 60 50 | tr. 0 tr. 0 15 0 0 0
Marquis x Inmillo, II-16-44............. 16 10 15 25 | tr. 0 0 2 U] 0 0 0
Preston C.I.8081........................ 70 80 7% 26) . 2| tr. 0 tr. 20 0 0 0
Kota C.1. 5878. .. 80 50 20 | tr 0 0 tr. 156 0 1} 0
Progress C.I. 6002, . 85 00 80 15| tr 0 0} tr. [} 0 0
Kota x Marquis N. 656 4 60 % 85 10} tr tr. 0 0 3 0 0
Marquis x Kanred B 8-11, .| 88 80 80 2 | tr. tr. 2 15 0 0
 Marquis x Kota (N.D. 1658) C.1. 6000..| 55 75 70 10| tr. | tr. 0 0 10 0 0
Parker’'s Marquis. .o..o.ovvuevevinnss,.. 60 65 60 18 tr. | te. | tr. | tr. 5 0 0
Larcombe’s Marquis.................... 80 68 65 6! tr. | tr. | tr. | tr. 0 0
Early Triumph.... PP 70 80 70 10 | tr. tr. tr. 3 10 0 0
Reward....... . 70 90 ] 3] tr. 0] tr. 2 10 0 0
arnet 85 7% 70 tr tr. | tr, 12 0 0
Aurora 68 18 75 0 1{ tr 0f tr. 15 0 0
Huron 70 85 86 0 | tr tr. tr. tr. 7 0 0
Quality 0607 d 4y .70 60 50 | tr. 0 8] tr. 15 0 1]
Little Club C.1.4086..........c0vevunns 75 90 95 60 2| tr 20 10 35 0 tr.
ornal C.I. 3686....... trerreartiaaanes tr. tr, 0] tr 0¢ tr 0 0 0 0 0
Xhapli C.1. 4013, Necierreetnanane 3 3 0 0 0 0 0 0 0 0 0 0
Kanred.,......cooovveiiiniiiiienneiis ‘e 10 60 | tr. tr. tr. 0 0] tr 3 0 0 0
ate examined. .. ... . .ooiiiieeiiiins Aug. | Aug. | Aug. | Aug.’| Aug. | Aug. | ‘Aug. | Sept. | Aug. | Aug. | A Sept
Date - 21 2‘? 24 2! 2 26 18 1 19‘ l‘i‘ l‘h‘ 2
Examiner................. e D.L.ID, L.\D. L|P, M.|[P. M.|P. M.|G. A.|G. A.|G. AlG. A.|G. AlG: A
B. | B.{ B. 8. 8. 8 8 8 8. 8. 8. 8
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From the data it appears that there were two distinct stages in the develop-
ment of the epidemic. The first characterized by few spores which were most
probably blown in from the south, and a second phase characterized by a
sudden and large increase in the number of spores on the slides. This sudden
increase is exceedingly significant and striking. Taking the number of* spores
caught on the slides at Winnipeg as indicative of the number of spores in the
air over southern part of the province, although in the extreme south the number
was probably much greater, an average of 18 spores fell daily on each square
inch of land between July 14 and July 28; or during the whole period approxi-
mately 270 spores alighted on every square inch of surface. These spores, as
already intimated were most probably in-borne from the south and during that
period they initiated the general epidemic which broke out about the first of
August. In this second phase, approximately 1,100 spores fell daily on each
square inch of surface. The number no doubt was much greater, for on several
occasions rains washed the slides to some extent so that the number of spores
was considerably reduced. But accepting the figures for calculation purposes,
we see that during the month of August, the daily spore shower was sixty times as
heavy as it was during the 15 days prior to July 29. Both in the first and
second phases of the epidemic, the spores caught on the slides were viable.
Whenever. heavy dews or light rain furnished sufficient moisture, many of the
gpores germinated on the slides during the time of exposure.

TasLe 2,—Lear Rust INFECTIONS: UNtFORM RUST-NURSERIES, 1925; WHEAT VARIETY TEsTs

Ezxperimental Stations
Wheat " N .
- Win- | Indian | Swift | Leth- l Saska- I I Ros- [ La- I Ed- | Ver-
Variety nipeg | Heoad | Current| bridge | toon | Scott | thern | combe | montonl milion
Percentage Infection—Leaf Raust
Kubanka C, I. 1440. ir 10 tr. tr. 0 tr. tr, 0 0 0
Kubanka C. I, 2094 tr. 10 tr. 0 0 tr. tr. 0 0 [
Nodak C. I, 6510. 5 5 tr. 0 0 tr. tr. 0 0 0
Arnautka C. I. 14 tr. (80) 15 0 0 § 0 20 0 0 0
0 10 0 0 5 0 5 0 0 0
0-36 5 0 tr. 0 0 tr. 0 Q Q
tr. 3 0 0 0 tr. tr. 0 0 0
tr. 3 0 tr. tr. 0 tr. 0 0 0
tr. 3 0 0 Jtr. 0 tr. 0 0 0
tr. tr. 0 0 tr. 0 tr. 0 0 0
20 80 tr. tr. 58 10 50 0 tr. 0
36 60 tr. 0 20 5 60 0 tr. [
70 70 tr. tr. 25 80 0 0 0
90 60 tr. 0 10 20 50 0 0 0
25 60 tr, tr. 10 5 0 0 0
5 60 tr. tr. 10 30 85 0 0
1. 90 60 5 ir. 20 70 0 0
Progress C. 1. 6002...... 50-75 70 tr. tr. 20 20 40 0 0
Kota x Marquis N. D. 16 3568 70 tr. tr. 15 10 [1] 0
Marquis x Kanred B 8-11.. 518 50 tr. tr. 20 10 20 0 0 0
Marquis x Kota N.D. 1658
6900...........000nt0n 80-40 50 tr. tr. 30 10 30 0 tr. 0
Parker’s Marquis. .. .. 50--80| 60 tr. tr. 10 20 - 25 0 0 0
Larcombe’s Marquia. . ..l 50-78 60 . tr. tr. 10 15 38 Q Q [
Early Triumph........ . 90 60 tr. tr. 10 10 30 0 0-
Reward........ .. 85 50 tr. 0 tr. 10 20 0 0
Garnet. . . - 55 30 | tr. tr. 5 30 0 0
0-30] 50 tr. tr. 15 tr. 58 0 0
Huron 75 70 tr. tr. 38 25 75 0 0
Quali 90 65 |t ;0 30 |t 60 0 0
85 70 tr. 0 20 80 90 0 tr.
Khapti G. 1. 4083, Bl Bl E et B %] B 0| O
liC.1.4013........ sy .
Kanred.......coovvvvirneeinnnnns 75 90 10 tr. 10-50 40 20 0 0
Date examined..............ocoifeersnns Aug. | Aug. | Aug. | Ang. t. | Aug. | Aug. t. | Aug.
22 25 26 18 ST 19 1 S? 15
Examiner..............cccoeeennas F.J.{PM. |PM | PM |GA |GA |GA [GA|GA |G A
Grea- | 8im- | *Sim- | 8im- | Scott | Scott | Scott | Soott | Scott | Scoft
ney. | monds | monds | monds
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_ One would think that while a south wind was blowing more spores would
be deposited on the slides than when the wind blew from some other dircetion.
From the data collected such a conclusion could not be established, but this is
not surprising. The direction of the wind on the earth’s surface is usually not
the same as that at greater elevations. Moreover, there is more or less a con-
tinual interchange of air between these two currents. Spores blown north by an
upper air-current might be brought back and deposited on the field by a wind
from the north. As the upper currents are more constant than the lowet ones,
the far-distant spread of spores would depend more on these than on the more
veriable surface ones. Meteorological observations indicate a fairly constant
northward flow of the upper air during the summeér months and it is possible
that these northward-flowing air currents bring in the spores which cause our.
primary infections. ‘

- It is proposed.to continue this phase of the epidemiology study next year.
Slides will be exposed at & number of stations in order to determine the limits
of the spore spread west and north.—(J. H. Craigie). -

Prysiorocic Forms or Oar SteMm Rust

This' project has been continued this year. Thirty collections of oat stem
rust from various parts of Canada were cultured in the greenhouse. Nine
cultures of form 1 were isolated, fourteen of form 2 and twenty of form 3. A
summary of the origin of the various collections and the physiologic forms isolated
from each is presented in table 8.

/ THE TARE-ALL DisgASE oF WHEAT

In view of the wide-spread occurrence of take-all of wheat (Ophiobolus
cariecelr) in the northern park sections of Saskatchewan (see division reports of
1923 and 1924 and elsewhere in this report) it seemed almost inevitable that this
disease would be present in similar areas in Manitoba. Unfortunately only a
very limited preliminary survey was possible this summer. This survey indi-
cated, however, that this disease was fairly. abundant in a considerable section.
It was located at the following places: Neepawa, Kelwood, Laurier, Riding
Mountain Station, McCreary, Ashville, Dauphin, and Snyder’s Crossing. In some
- ‘cases only a mere trace doing little or no damage was found, while in other
instances the outbreak was extensive and serious injury was present. More
extensive survey work must be done on this problem next year.

. ExpansioN oF THE WORK .

Two new greenhouses, each approximately 60 feet long by 20 feet wide
were erected this summer and are being completed at the present time. Each
house is divided by cross-partitions into three sections, each of which is inde-
pendently heated and ventilated. Artificial illumination is being installed to
pérmit rust-culture work to be carried on during the winter months.

A new laboratory building is also under construction and will be ready for
' occupancy some time in February. _

Additional appointments have enabled the work to be considerably
expanded and some reorganization has occurred. The project dealing with the
identity and distribution of physiologic forms of wheat stem rust in Western
Canada is receiving special attention under the supervision of Dr. Newton. The
newer phases of the work are only well begun, and no progress report can be
made on them until next year.
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TasLE 3.—WinNNIPEG RUsT-NURSERY-1925: PERCENTAGE INFECTION OF LEAF RUST ON VARIOUS '
WHEAT VARIETIES

Percentage Infection

Wheat Variety Remarks
. Series 1 Series 2
Chelses...........ccovvveenen.. 25 153—050 Pustules small; flecking pronounced.
White Fife..................... 20 30 Pustules small.
Kubanka............oovvnennnn, 2 0-5-5
0.A.C.NO. 85vvvvveennrnnns 15 535 Flecks.
Alberta No.3.................. 75 705695 Heavy infection; pustules large.
Hy. -19-967.......ccvivivnenn]inenannnns 85—100
Kubankax 345 EA............. 90 95
umillo. . ..ooovei i 1 0 No pustules found.
Prospector..................... 35 204—660 Some plants quite susceptible.
Pioneer................oiuial, 20/ 20 Variable.
Swedish....................... 40 40%75
80 | B0 A few quite susceptible plants.
90 95
1 tl‘-—510
60 65
25 25
tr O-t—-l
r
Red Quality C................. 4 tth520 Septaria.
AUurors........ooviiiiiinaenn, 4 5—215 Pustules small; hyper. .
Early Russian....... P, 25 5~520 Pustules small; some hypersensitive. N
Huron........ocovivvvninnnann. 55 60;—5-90
Crown.......oooveviviiennnn. 35 . 20!;690 Very variable.
Red Fife.......coovvvniivvnnnn. . 10 505-090 _ Considerable hypersensitiveness.
9B, i, Ceeeen 75 (1) 95 About 10 per cent.of plants.

(2) 15 About 5 per cent of plants
(3) 0—5 |Majority of plants.

10 . . P Much hypersensitiveness.
80 85 ‘
35 105-5-75 Variable; different types present.
85 85
98 95
25 405—095
70 104-—5-70 Some hypersensitiveness. ,
1 tr 4
152—595 Very variable.
75 95 . .
8 102;60 Variable
10 10—503
0.
40 5;595 Some :usceptible plants and some quite resist-
ant.
30 203—560 Hypersensitiveness present,
3 0—5
3
15 30—85
. 45
50 506—595 Variable.
80 . 95

20
35 70—95 |Pustules small: hypersensitiveness,
80
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TABLE 3.—WINNIPEG RUST-NURSERY-1925: PERCENTAGE INFECTION oF LEAF RUST ON VARIOUS
WaEAT VARETIES—Continued

i

Percentage Infection

Wheat Variety - Remarks
Series 1 Series 2
M (M K) ............. Qg gg
ar uis (MeKay).....ooouennn
qy .............. 75 95
Mmbum (Larcombe)........... 1 15
.......................... 35 70
White Russmn ) 5 TN 10 20
2230 VI b TN 95 80
482 B. ... 80 57085 Variable
Marquis x Kanred, B—2—35. 55 75 o
Marquis x Kanred, B—9—~14 40 15585 Variable S to R—hypersensitiveness marked.
40 . '
Kota x Ruhy II—19-18........ 65 80 Pustules small.
Kota x Ruby I1—20—29........ 45 95
Kota x Ruby 11—19—19........ 90 95
Marquis x Iumillo II—15-51... 25 10 Occasional and susceptible plants.
Marquis x Tumillo IT—15—44. . . 4 tr;5
Kota Natural Cross II—18—35, 65 86
Kota Natural Cross 1I—18—17. 60 95
Kota Natural Cross II—18—34. 85 55
Marquls x Iumillo II—15——55 5 5
Duchess..................0.... 10 10
Red F:fe Sask.73...........0.. 35 20:£80 Variable S— to R—
M48—Cueeiininiiiee i 25 203375 Variable S— to R—
9B D, - 50 5-—13500 S plus to R.
Huron Cap Rouge 7............ 70 50';685 Some hypersensitiveness.
Red Quality A................. 5 tr—20  |Flecks. o
Kitchener, Sask.34............ 20 tr-§30 Flecks.
Marquis—Parker's.............. 25 10;;40 Flecks.
Quality A............. e . 75 30-5-380 Variable.
BT2 A i, 15 3;20 About 3 per cent mixture of susceptible plants.
Marquis 10 B 5 tr—310
\
. Axminster.... tr—515
Kota........ 80 98
Supreme........ .. 60 3:1—095 Very variable; from 3 plus to R—
Swedish 0-880 D............... 80 355-—575 Variable S plus to moderately resistant.
75 40 .
tr O—Otr
50 20—60
45
80 86
40 75595 Variable.
3 153-7)35 Hypersensitiveness.
?g gg Also a { ble pl
a few susceptible plants.
85 98 poop . P
40 56
25 80
20 25—:565 Variable.
40 90
tr—b5 tr;l& .
20 50—85 (Variable.
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TaBLE 3.—WINNIPEG RusT-NURSERY-1925: PERCENTAGE INFECTION OF LEAF RUST ON VARIOUS
WaEeAT VARETIES— Continued

Percentage Infection )
Wheat Variety Remarks
Series 1 Series 2
80 85
35 50 Hypersensitiveness.
tr—§ 20—30
5 25
5—10 65
10
90 95
5 5
75 08
tr—5 10
tr
25—070 85 Variable.
6
BIT—A—1. ..ottt 95 98 ‘
Calcutta D2 B—.. . 10 20
920 D......venen.. 20 303—575
720 Do ciiean 75 90
932C2.....ii i 407—090 95
Red Russian 1030.............. ) 10§40 80 Variable.
. Kahla (Stewart) 1033........... O-t—tr (:;—tr
r T
Early Prolific 1010.... 80 98
Golden 731.......cccvnviinan.n. trglo 5—1-525 o
Pusa 1081.........c.covnvnnnnnn. ‘ tr—520 60 Very variable.
Brownhead 1017................ tr—10 403 '
Early Emmer 792.............. O-—Otr tr—10
Acme450. .. ....oiniiiiia.... tr—5 ?| O—tr
tr tr
Emmer674.................... 0—tr 0—tr
tr
Pusa 1032.......c.cvevvvunennnn. trT615 10—30
White Head 1018 .............. 2?575 20;560
Kota 673.........cvvvvvninnnnn, 65 95
b A T 50—77590 10-7—090 Variable R—to S.
T102....0veeenaineiininnnnn.. 708390 53080 Very variable S plus to R—; Flecks.
T164 ..., 98 5-—8)5 Very variable S plus to R—; Flecks.
7
TI67.ieeiiiiiiiiiinnnnn, 80 %70
B L 2 95 80
Kubanka 45.................... 0 O—Otr
N.D.1656ucc. .o ceevnrarnanenn.. tr1—530 5—515 A few plants 30%.
Ceres.......oovieienninnineanns 35 5—520 Flecks.
Marquis x Iumillo II—-16—59., . 25 . tr—3—10
Marquis x Iumillo 11—15—55.. . trg—5 tr—3
tr
Marquis x Tumillo 11—15-—43... trE15 tr—b
tr
Marquis x Iumillo II—15—51... 5;;5 tr-gls
Max"quis x Tumillo II—15-44.... 0—55 tr—210
Quality.......coooivviiiininns. 70 30——8540 Variable 8— to R—
Alberta 222...........c0....... 90 306—090
Renfrew.............coveunn.. 102—550 ¥ tr-é-5 Flecks.
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TapLe 3.—WinNrE G Rust-NURserY-1925: PERCENTAGE INFECTION OF LEAF RUST ON VARIOUS
Waear Varmres—Concluded

! Percentage Infection
Wheat Variety Remarks
Series 1. Series 2
b Al U R 60 5:&5 Variable.
Kubanka 6..........cc0vennnn 0—tr 0;’—5
T

T—1685.esiiiiinierenanieens 15570 3r-g35 Plants unhealthy.
L P 95 605(-)95
To160.ceeaenaeieeineeens 80 550 |Variable.
T—183.0eee i 80 6—2—(;)0 Variable S plus to R—; mostly moderately R.

98 80

60 5;550 Very variable.

0-3(1)00 5];70 Very variable S— to R.
0—tr O-Btr Very resistant.
tr
10—95 20%380 Variable S— to R.
88 60 Hypersensitiveness.
70 5—050 Hypersensitiveness.
2
1

TABLE 4..—WINNIPEG Rusr-NURSERY—1925
Percentage Infection of Stem Rust on Various Wheat Varieties

Percentage Infection
‘ Stem Rust Type
Wheat variety o Remarks
. Series Series pustule ‘
one two
80
85 98 4
65
90 98 4
95 95 4
Hy.—19—~967
Kubanka x 345 EA.. 90 90 4
- Tumillo.. 1
4 1
4 )
4
4. \
4 .
4
4
4
3 1:{)4 4  |Hypersensitiveness present.
3 to 4 plus |Some hypersentiveness on soie plant
4 plus
4
! 4
: 4
4—
4
4 Chlorosis.
4plus A
4plus
. 4plus
y
1 plus4 and) hypersznsitiveness present.
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Taste 4, ~Winnieee Rust-Nurseries—1925—Continued

Percentage Infection of Stem Rust on Various Wheat Varieties

Percentage Iniection

Stem Rust Type
Wheat Variety o Remarks
Series |, Eeries pustule ‘
one two
928AA . ..o 65 - 50 3— « »
939D..........00.e 90 40 3 to 4— “
928—L—3.......ccnnnn. 75 85 4 Chlorosis. ,
928—L—6.............. 95 90 4
737B2B2.............. 65 75 4— . .
928 C.I.. .. i 55 50 3 — to |Hypersensitiveness present.
(40—70) 4
B2 A 50
928 TT I ocvvviivervnnnanns 60 45 3— Hypersensitiveness present.
(30—70) )
935 A i 85 90 4
90 K., 85 90 4 Chlorosis.
(80—95)
662 A2........ i 70 60 3 to 4 Chlorosis.
943 Al 90 75 4 «“
028 A i 75 80 4
Marquis (McKay). .. 85 80 4
745 (Mc ay).. ..o 85 80 4
T45 A ... ... 80 90 4
Mmbum (Larcombe). . 95 100 4 plus
BB6 A ... 85 66 3 plus |Chlorosis.
(50—75) minus
White Russian D 75 90 4
928 W.I.D, 85 90 4
482 B 65 75 4 Chlorosis.
Marquls x Kanred B2—35.. 65 90 4—
1—17—4. 85 95 4 plus
“ B—9—14.. 90 90 4
Kota X Ruby II—19—18 ..... 55 70 3 plus
9—29. . ... 70 75 4 !
(60—85)
“ I—18—19..... 50 50 :
(50—75) 3 to 4/Some hypersensitiveness.
Marquis x Tumillo II—15—51. 25 tr—80 . 1plus [15 aver. of Resistant type; very
. 15 variable. )
) (tr—10) 1 plus |Occasional susceptible plant.
“ II—15—44, 10 5 . .
Kota Natural CrossII-18-35.[............ 55 3(plus )
) N minus
# II-18-17.|...... ves 50 3/plus |Reaction like Kota.
minus
(50—65)
“ I1-18-34.|............ 50 3 to 4 “
(40—65) ' .
Marquis x Tumillo IT—15—55. 75 @ 75 5 4— |A few plants fairly resistant.
Duchess..............coovven 85 4 Chlorosis.
Red Fife Sask. 73.. 98 4 .
446 —G......ooueue 95 4 plus
[ 1 20 © P 90 4
. Huron Cap Rouge 7.......... 85 85 4
Red Quality A.............. 90 85 4
Kitchener, Sask. 34.......... 96 95 4 plus
Marqms—Parker Buovenrnennn 85 60 t 3to4 |Some resistance
(30—85) |
Quahty A e 75 82 4 plus L .
.......... v 85 85 4 plus
Marqum 10 B... 90 95 4 plus
Axminster................... 60 - 45 3 ta 4 (Much hypersensitiveness.’
(45—175)
Kota.oiovvreeriiairannenns 62 45 3 { plus
‘ ) g \minus
Supreme............... PPN 95 90 4
Swedish O——880 D..oovnne. 70 ® 05975) 4 Root-rots stopped development.
Reward........ccooovvivnnn, 95 55, s{plus Hypersensitiveness.
(55—75) minus
4B, L2 1 plus
’ th—5 and 4 plus “
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TABLE 4.—WinNIPEG RusT-NURSERY—1925—Continued

Percentage Infection of Stem Rust on Various Wheat Varieties

Percentage Infection

i Stem Rust TyFe
Wheat Variety " of Remarks
Series Series pustule
one two
Bishop........... L 97 75 4
(60-—80) :
Eal‘ly Red Fife.............. 90 90 4
........................ 75 90 4
Marquls Ottawa, 15.......... 90 90 4
........................ 97 85 4— Chlorosis.
Blue Ribbon................. 80 90 4
932C. L. i, 97 90 4
882 B.. it 60 25 3 Occasional susceptible plant.
B8P 85 70 3to4 Vanable, hypersensitiveness.
(60—90)
F 7. 30 O SN 74 50 3to 4 ¢ “«
. (50—900) .
928 Q.Q.2.ccv it 60 40 3—to 4 ([Variable. Some resistance.
(30—90)
Marquxs—Cnddle ........... 80 08 4
........................ 60 55 3—~to 4 [Variable: 3-type predominate.
(50—70)
Early Triumph.............. 90 65 4 plus
....................... 90 75 4
Marquxs M.A.C.114........ 95 75 4
........................ 50 40 4 Chlorosis.
928 /7 65 35 4 “
568 At 55 20 . 3 Variable: Some resistance.
Ruby B............. 80 65 4 v
Kltchener——Wheeler 95 90 4
B8T—A. .. 70 70 4—
65—75
BL7T—A~T. . vrieiir e, 85 85 4
Calcutta D2 B............... 75 80 4
N 76—95
G20B. .t 95 95 4
720D...... TR 75. . 90 4
227 OF RN 90 90 - 4
Red Russmn 1030............ 65 50 38—  |Small pustules; appears tohave some
resistance
Kahla (Stewart) 1033 . 35 15 3{))1[:5
minus
Earl Prollﬁo 1019........... 85 90 4
Golden 731...........0vuven. 85 95 4 plus
Pusa 1031 .................... 75 65 4
. (50—80) -
Brownhead 1017............. 95 98 4 plus .
Parly Emmer792.......o....evvvvennnen 5 5 Hypersensitiveness.
(3—10)
Acme 450..... P tr 3
. 0—tr
Emmer874................0 0o tr 1to3
4
4
3 plus
4
4
4
3to4
. 4 .
3—;1:0 Variable. 3 predominates.
3— Reaction like Kota.
55 3— “
(30—65)
M4rquis x Tumillo IT—15—59. g% 5 40 1to 4 |Very variable.
“ I1—15—55. 65 56 1 to 4 |Very variable: more susceptible than
(10—985) others,

’
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TasLe 4—WiNNiPEG RusT-NURSERY—1925—Concluded
Percentage Infection of Stem Rust on Various Wheat Varieties

Percentage Infection
Stem Rust Type
Wheat Variety of Remarks
Series Series pustule
one two
Marquisx Iumillo II—15—43. 45 tr—98 1to4 Vetry ggg&blf Aver. of resistant
e
5 II—15—51. 35 575 1to4 Very variable:” Aver. of resistant
type 10%.
« II—15—44. 30 5 1 plus | Uniform: only a few plants in row
tr—15 to 3 mod. suscept.
80 20 4— |Poor stand in series 2.
(10—50)
92 . 80 4
85 85 4
70 85 4
5 5 1 to |Hypersensitiveness present.
(3—5) 4
45 90 4
75 90 4
80 65 4— |Variable: some hypersensitiveness.
{50—85) .
90 85 4
75 55 4 Chlorosis.
80 75 4
(75—90)
T—~154. .. 0oveiiiniiiinnnn, 90 90 4
Pelissier4l..........ovevini]ieiiiinan, 5 1 and [A few completely susceptible plants.
(3—10) 4
90 80 4
90 85 4
92 85 4—
Examined by................ (F. J. Greaney) (D. L. Bailey).

TaBLE §.—SUMMARY oF THE 19256 BARBERRY SURVEY 1IN RURAL DisTRICTS IN MANTTOBA

Approximate Barberries
District area Character of district found
surveyed
Sumewaﬂ-Stony
218q. .|Limestone outcrops ridge about 48 feet above surroundmz 8‘54 irie. ... ..o.0. None
.| 8eq. . Genfral nelghhltgurho?ld of established hedge removed in 1! district low- None
ying; boulder ti
78 8q. Red River Valley; old settlement; well-established wind-breaks; small None
bluffs of willow and poplar,
65 sq. mi....... Sandy loam; old of perous farm h ;. sloughs and creeks)  None
bordered by thickets of serub oak, popler, cherry, dogwood, e
89 8q. mi....... Sandy loam to olsy, old-oettled diatréct with many large wmdbreaks An None
164 d in 1
3sq.mi....... Pembina Valley, ly heavily wooded with hazel, oak, cherry, poplm-, None
wthorn, etc.
Lo fileg.mi., ... Turtlo Mountain FOTest ReseIVe............\erennereensnenenenrnenesnns None
..|[79 8q. mij... - ..|8andy loam to clay loam; scattered bluff and windbreaks................. None
468q. ml....... Rolling k country on southeast slopes of Riding Mountains. Natural None
bluffs abundant.
Emerson 4 Mennonite vil-|Abundant Bhrubbery.........coc.iveriiiieiireiiiiieietiiernreiiseananas None

lage commun-

ities.

21879—
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TaBLE 6.—EsTiMATE oF Rusr LosseEs IN 1925 rrRoM VARious LocanimEes in MaNITOBA

Estimated | Estimated | Estimated
average reduction | reduction

Town! yield; in yield; in

bush. per | bush. per grade

acre acre

D303 Y T 16 4 1-2
Maedonald...........ooieiiiiii L, 20 0 1
Gladstone 20 0 2

NEEPAWA. .ottt e e e 18 3-4 1-2
Minnedosa........ e 25 10 1

20 10 e

20 5 1
25 5-10 0

10 10 1-2
20 0 0
Boissevain.. 14 4-6 3
Killarney. 12-14 5 1

Crystal City 12-14 6 1-2
LaRiviere........o..ovvviiviinniinnnnns .. 18 10 1
Darkingford. ... e et 22 10 1
Morden 20 0 0
ATONA. .t e e 20 0 0

1 Estimates were obtained from men in charge of elevators in the towns mentioned and refer to Marquis

wheat in the surrounding district.

TABLE 7.—RESULT OF STATIONARY SLIDE ExXPosuREs AT WINNIPEG, MAN., FOR THE YEAR 1925

Date Spores Date Spores Date Speres
June 0 41 703
0 46 7,220
0 346 326
1 258 504
5 813 769
1 7,827 694
1 31 224
1 1,230 1,390
3 6,842 62
July 0 367 99
0 3,360 292
3 2,441 2,019
0 306 184
0 1,440 101
0 879 1,052
0 1,813 286
1 12,844 222
Lost 1,975 150
4 2,640 23
0 6, 048 178
14-15 14 2,285 454
21 1,964 140
17-20 221 1,614 212
............ 710 68
2293, .. 2,542 48
23-25. .. e 97
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TABLE 8 —PrysioLocic ForMs oF Puccinia graminis Avenae IDENTIFIED IN 1924-1925

Origin of collection

Collected by

Physiologic
forms
present

Winnipeg, Man...........covireiiieiiiiiiiiiiiinanens
Darlingford, Man...........oiiii i i e
Athens, Ont.... ...t e e
Sault Ste. Marie, Ont.. ...
Ste-Annede Bellevue, P.Q..........ooiiiiiiii i
Mountain, Ont
Brandon, Man. . .....vutireerennei e ieenennne ..
Lachute, P.Q

D.L. Bailey..................
F.J. Greaney.................
D. L.“Bailey ..................
W. L. Gordon.... . .. ... ...
D. L.“Bailey ..................

Lethbridge, Alta, . ......cooviiiiiiii i E.

Englehart, Ont. ... ..ot
Edmonton, Alta......... oot
Carman, Man.....
Morden, Man,
Fredericton, N.
Portage, Man.....
Rosthern, Sask.........
Morden, Man........cooveirirereeriinrneeninnnes .
Kapuskasing, Ont......0 .. oot i
Indian H‘:‘aad, BasK. o e
Williamsburg, Ont...........coiiiiiiiii i
Winchester, Ont....... ...t
Neepawa, M
Port Arthur, Ont...........ccoviiiiiviie,
Norway House, Man
Oakville, Man............ ..o
Poplar Point, Man.............o.coviirivnninnns
Saskatoon, Sask
Winnipeg, Man. .......oorei ittt
Rosthern, 8ask..........oovriieiiiiiiiiiii i

W.P. Fraser..................
D.L.Bailey..................
W. P. Fraser...... P

]
o

B Ov

-]
W~

Qv Ovs
9D e
~——

»n
o

EES
SRR R g oo
D= o

P N

-

ot oo
S o-e

2187664
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SMUT INVESTIGATIONS
(Pathologist ih Charge, I. L. Conners)

Control of Bunt in Wheat

Experiments in the control of bunt in wheat were carried out in co-operation
with the Dominion Experimental Farms at Brandon, Man.; Indian Head, Ros-
thern, and Scott, Sask; and Lacombe, Alta. The seed was treated and germina-
tion tests were made at the laboratory and the estimates of the smut percentages
were taken by the writer. The actual conducting the experiments and the col-
" lection of all other data were done by the Experimental Farm Staff at each place.
' Since copper carbonate seems to be the best substance for the control of
bunt in wﬁeat in these experiments, the copper carbonate dust treatment was
compared with the standard formalin treatment under a number of different
conditions. The conditions investigated were the influence of (a) the variety
(b) the machine used in the application of the copper carbeonate (¢) the spore
load which the seed carried and (d) the physical condition and chemical char-
acter of the copper carbonate.

Ezxperiment 1—Bunt in Wheat.

This experiment was carried out at Indian Head, Rosthern and Scott, Sask.,
and at Lacombe. Alta.. so that widely different soil and meteorological condi-
tions might be encountered. .

The seed used was Marquis and Kota wheat of good quality grown in 1924
at the Dominion Experimental Station, Morden, Man., and at the Agricultural
College, Winnipeg, Man., respectively.

Bunted heads were collected in 1924 from the thoroughly mature plot of
Prelude wheat and carefully preserved. The heads were ground in a meat
* chopper or broken up in a mortar. The spores were separated from almost all
débris by passing through a 200-mesh sieve. Microscopic examination of the
spores showed that they were of the bunt fungus Tilletia Tritici. Fifty bunted
heads of the resulting crop from the Marquis plots, at Rosthern were all smutted
with Tilletia Tritici.

The seed was artificially smutted with the bunt spores obtained as
described above at the rate of 1 part of bunt to 500 parts of seed by weight.

The plots were one-fortieth-acre each in duplicate. Germination tests
were made at the laboratory and notes on the germination, temperature, soil-
moisture and stand were taken by the Experimental Farm staff. The yields
were also recorded in bushels and pounds per acre.

TREATMENT AND METHODS OF APPLICATION.—Formalin solution, 1-320, seed
dipped five minutes, drained, covered for one hour and then dried by spreading
out in a thin layer in the laboratory. The formalin was tested by the Chemis-
try Department, Manitoba Agricultural College, Winnipeg, ‘Man., and the
solution was made up to proper strength. ) :

. The two copper carbonates used in this experiment were “Corona Cop-
Percarb ” manufactured by Corona Chemical Division, Pittsburgh Plate Glass .
Co., Milwaukee, Wis., and  a sample marked “ Agricultural Copper Carbonate ” .
manufactured by M. Ewing Fox Co., New York City, New York. These dusts
were applied at the rate of 2 ounces per bushel. Chemical analysis showed

orona ” copper canbonate contained approximately 20 per cent copper and
the “ Fox ” eample over 50 per cent copper.! Both samples were fine and fluffy
so that the seed became readily covered with these dusts.

———

1Kindly analyzed by 8. G. Lipsett, formedy in the Chemistry Department, Manitoba Agricultural
College, Winnipeg, Man.
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A small hand-machine was used in most of the treatments. The machine
consists of a rotating drum mounted like that of a cement-mixer and provided
with suitable baffles to give a thorough mixing of the dust with the grain. In
one treatment the smallest duster manufactured by Calkins Machine Co.,
Spokane, Washington, was used. It is of the continuous type. The grain feeds
into the machine from a hopper. There is an independent feed which is adjust-
able for the copper carbonate and when properly adjusted the grain appears
well dusted. Care must be taken to maintain a rather slow constant speed
otherwise more copper carbonate is used than is required for a given adjust-
ment,. .

The amount of smut present was estimated by selecting 100 heads from
ten different places in the two plots, five from each plot. The percentage of
smut in each treatment was based on the number of the smutted heads in the
1,000. Ythere only a trace or no smut is reported the whole plot was carefully
examined.

TABLE 1. —PERCENTAGES OF BUNT IN SEED TREATMENT EXPERIMENT FOR THE CONTROL OF BUNT IN WHEAT

Variety Treatment Indian Rosthern Scott Lacombe
Head -
Marquis. ... |Formalindip............................ 0-0 0-0 0.0 0-0
Copper carbonate dust: ] L
Corong hand-machine............... 0-0 0-9 041} » 0-1
Corons Calkin’s machine............ 0-1 0-1 0-0 0-0
Untreated.................c..c..oinl 3-3 17-4 15-2 6-6
Kota....... Formalin dip................ ..o 0-0 0-3 0-0 0-0
Copper carbonate dust:
Corona hand-machine............... 0-0 0-5 0-1 0-2
Fox hand-machine,,................ 0-0 0-0 0-0 0-1
Untreated.............................. 0-8t 16-9 257 85

1 One plot only.

In table 1 are given the percentages of bunt in Experiment 1. The percent-
ages of bunt that developed in the untreated plots varied considerably at the
different places. Generally Marquis was less affected than Kota and any treat-
ment was about equally effective whether the bunted wheat was Marquis or
Kota. The Formalin dip eliminated the bunt almost entirely. A small per-
centage of bunt (0 to 0.9 per cent) developed when the seed was dusted with
Corona copper -carbonate in a small hand-duster. Using the Calkin’s machine
or Fox copper carbonate (50 per cent), bunt was almost completely eliminated.

About three weeks elapsed before the germination of the treated seed was
tested. Formalin depressed germination while the copper carbonate treatments
showed a tendency to increase the germination over the untreated seed. The
effect was most marked when the seed was germinated in soil in the greenhouse.
These belated tests show that seed may be treated with copper carbonate some-
time before it is sown without injurious effects.

Ag it is recommended that seed treated with formalin should be planted
immediately after treatment, lots of smutted Marquis were treated with for-
malin, Corona copper carbonate and Semesan. Portions of the treated seed with
an untreated lot were sown the same day and after intervals of three, seven
and fourteen days.

Semesan is an organic mercury compound manufactured by I. E. du Pont
de Nemours Co., Wilmington, Del. The seed was soaked for one hour in a
0.3 per cent solution of Semesan and then dried. The formalin dip and copper
carbonate dust treatments have already been described. One hundred seeds
from each treatment werc germinated in soil in the greenhouse.
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Tt will be readily seen from table 2 that the formalin depressed germination
not only to a marked degree when the treated seed was planted after interval of
a few days, but even to some extent when planted the same day. The copper
carbonate and Semesan stimulated germination, especially the latter.

Field data were carefully collected on the effect of seed treatment on
germination and the subsequent development of the crop in Experiment 1 by the
Experimental Farm staff at Scott, Sask. The results are given in table 3.
Since the data from duplicate plots were so nearly the same, the figures reported
are the average for both plots. About a week elapsed from time the seed was
treated until it was sown. Formalin delayed emergence three days and reduced
the stand and the vigour of the stand about 40 per cent. The copper carbonate
tyeatments reduced the stand from 10 to 20 per cent but the vigour and the
time of emergence were not impaired. The formalin-treated plots were some-
what delayed in heading and in ripening also. These treatments had no effect
on the development of loose smut. No significant difference can be observed
in the yields, but the number of plots'is also too small to draw any conclusions.

Experiment 2—Bunt in Wheat

Experiment 2 was conducted at the Experimental Farm, Brandon, Man.
Copper carbonate was tested under a number of different conditions especiaily
to study the influence of spore-load. The details of the experiment are essenti-

TasLe 2.—GerRMINATION TEs™s Wrret MArRQuis WHEAT—SEED TREATED JUNE 9

Number Germination after
Treatment Date of days -
' planted after
treat- Strong | Weak | Total | Strong | Weak | Total
ment
Formalin dip............ June 9 0 72 12 84 84 6 90
Copper carbonate,Corona “ 9 92 4 92 96 96 2 98
Semesan, soak........... « 9 0 95 4 99 95 4 99
Untreated............... “ 9 1] 92 96 94 4 98
Formalindip............ “ 12 3 10 34 44 50 13 683
Copper carbonate........ “ 12 3 90 5 95 93 5 08
Semesansoak........ ... “12 3 95 4 99 08 1 99
Untreated............... “12 3 85 3 88 91 4 95
Formalindip............ “ 16 YA U SRS P 37 5 42
Copper carbonate........ “ 16 A PP R P, 84 4 88
Semesan soak........... “ 18 28 P A F 88 2 90
Untreated............... “ 16 2 PO N T 79 3 82
Formalin dip............ “ 23 4] R PP 36 17 53
Copper carbonate........ “ 23 14 |0 86 6 02
Semesan soak......... .. “ 23 Moo 89 2 91
Untreated............... “ 23 4| 77 [} 83

TaBLE 3.—MoRE DETAILED REsULTS OF SEED TREATMENT FOR THE CONTROL OF BUNT FROM EXPERIMENT 1 AT Scorr,
: . SASKATCHEWAN, 19251

Plants Vigour
. Days to [per square, of Days Days Percent- | Percent- | Yield
Variety Treatment emer- yard plants to to age of | age loose |in bushels
gence average, | on scale | heading | maturity bunt smut? per aore
. 10 counts of 10 .
Marquis. ...}{1) Formalin dip...... 12 165.0 53 845 1135 . .
(2) Copper carbonate:~| 0 05 520
Corona‘»‘ hand- o 2545
machine........ . 9:3 -0 09:5 . . .
Corona Calkin’s 0.5 2425 o8 ¥ 04 0-3 P 503 .
machine... . 2. 8-3 630 109-0 0 0-8] - 54.0
(3) Untreated......... 9 2835 9-1 65:5) 113-0 15-2 0.5 50-0
Kota....... (1) Formalin dip...... 11 1875 3 855 113-0 -0 . 5
(2) Copper carbonate:— 0 196 @8
rona hand-
machine........ 8 2375 9-5 63.5 109-0 0-1
Fox hand-machine! 8 235:8 9.8 63.0 109-0; 0
(3) Untreated......... 8 3000 98 640 100-8 25-7

;Seed planted May 12, 1925. SR
Percentages of loose smut not estimated at Scott. These percentsges are from same experiment at Lacombe, Alta.

’

L
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ally the same as in the previous experiment. The hand-machine only was used
to apply the copper carbonate. All the data except yields were collected from
1/100-acre plots in duplicate. Four 1/100-acre plots of each treatment were

. planted, from which yield-data were obtained. Due to an error in replicating,
two plots of the same treatment were adjacent to each other and therefore the
vields are taken as if from 1/50-acre plots in duplicate. These plots were planted
sufficiently oversize so that after cutting off the two outside drills and one foot
at each end just before harvest, there still remained 1/100-acre in each.

The results of this experiment are summarized in table 4. Under any given
conditions the spore-load greatly affects the amount of bunt in the resulting
crop. Where Marquis seed was smutted at rate of 1 part of smut to 250
parts of seed there was 18.6 per cent of bunted heads developed. The results
with Kota are equally definite. This confirms the more extensive results
reported last year. '

Copper carbonate dust applied at the rate of 2 or 8 ounces per bushel
successfully controlled the bunt where the seed was moderately bunted (1-250)
but it-is highly ineffective where the seed is heavily smutted (1-100). This
experiment does not show any advantage in using a 50 per cent copper carbonate
over a well prepared 20 per cent copper carbonate.

Formalin delayed emergence and reduced the stand over the check;
copper carbonate seemed to have done the same but to a less degree.

Formalin significantly reduced yields when applied to grain that was
lightly smutted, but seemed to have Iittle effect on the grain that was heavily
smutted. Copper carbonate throughout had no depressing effect on yield when
compared with the untreated plot. Of course the bunt itself reduced the yield
as is shown by reduced yield of the more heavily bunted plots. The probable

TasLe 4. —ResULTS oF SEED TREATMENT FOR THE Col\gm;on or Bunt. SEED GROWN AT BRANDON, MAY 16,
192 .

Time of Per-

Spore- emer- Plants Per- centage, | Yield in

‘Variety load Treatment gence, per 3 centage, loose bushels

in daye 8q. ft. bunt smut per acre

Marquis..... 1-250 él) Formalin dip........ 11-0 21 0-0 1.4 | 20-6—0-4
2) Copper carbonate:

Corona, 2 oz. per bush. 10-0 26 1-3 1-1 1 26-5—0-6

Corona, 3 oz. per bush. 100 29 0.5 1.1 27-1—0-6

¥ox, 2 oz. per bush. 10-0 27 0-5 14| 27-1—0-6

(3) Untreated........... 8.0 33 18-6 0-8 | 26-1—0-6

Marquis.....| 1-100 §1§ Formalin dip........ 11-0 22 0.0 1-4 | 25-0—05

> 2) Copper carbonate: '

Corona, 2 0z. per bush. 10-0 27 - 125 1.3 ) 27.3—0-6

Yoz, 2 oz, per bush, 10-0 26 10-1 1-3 | 27-5—0-6

Corona, 3 0z. per bush. 10-0 30 5.9 1-1/ 26:7—0-6

¥ox; 3 oz. per bush. 10-0 30 9-6 1-4 | 26-7—0-8

(3) Untreated........... 9:0 28 46-8 0-9 { 21.3—0-5

KXota........ 1-250 21) Formalin dip........ 105 28 4.4 13-1 | 15-6—0-3
2) Copper carbonsate:

Corona, 2 oz. per bush. 9-5 29 0-4 13:3 | 17-7—0-4

Corona, 3 oz. per bush. 9-5 30 0-5 16-1 | 18-1—0-4

¥ox, 2 oz. per bush. 9.5 30), 11 14.3 | 19-2—0-4

(8) Untreated........... 9-5 34 12-9 15-2 | 15.2—0-3

Kota....... 1-100 Elg Formalin dip:....... 10-5 26 0-9 13-4 | 17.7—0-4
2) Copper carbonate:

Corona, 2 0z. per bush. 10-0 30 10-5 13-9 | 17-5—0-4

Yox, 2 oz, per bush. 10-0 28 11.5 14-9 | 17.7—0-4

Corona, 3 02. per bush. 10-0 34 10-3 16:6 | 17.1—0-4

¥ox, 3 oz. per bush. 10-0 36 5.5 17-1 | 18.1—0-4

(3) Untreated.,......... 10-0 36 51-8 12:3{ 8:3—0-2

1 Probably reinfected from the seeder.
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error of the experiment was calculated by the deviation of the mean method. A
difference of 2 bushels in yield between any two treatments is a significant
Cifference. These conclusions have, therefore, a good mathematical basis.

It will also be noted that loose smut is not affected by these seed treatments.

Control of Covered Smut in Hulless Oats

An experiment in the control of covered smut in hulless oats was also carried
out in co-operation with the Dominion Experimental Station, Lacombe, Alta.

The seed was naturally smutted Liberty oats from the untreated plots in
last year’s experiment at Brandon, Man. The treatments were:—

1. Cdronﬁ." Copper carbonate applied at the rate of 4 ounces per bushel with the hand-
machine. : '

2. “Buperfine” sulphur, 95 per cent passing a 200-mesh sieve, dusted on the seed by
machine at the rate of 6 ounces per bushel.

3. Semesan. The seed was soaked in 0.3 per cent solution of Semesan for one hour,
drained and spread out to dry.

4, Untreated.
The treated seed was sown in 1/40-acre plots in duplicate.

The results are given in table 5. Individual counts varied more than in
previous years, so that two plots of the same treatment are strikingly different.
However, it is evident that copper carbonate and sulphur are by far the most
effective and when considered with the heavy infestation of the untreated plot
\79.4 per cent) good control was obtained. A farmer may confidently expect
that the smut would be completely eliminated if the treatment was continued for
a second season. :

Estimation of the Spore-Load on the Seed

The spore-load of bunt on any sample of wheat can be estimated from the
colour of the brush and the appearance of the surface of the seed. In clean seed

TABLE 5.—SBED TREATMENT ¥OR THE CONTROL OF COVERED SMuUT 7N Lisirry (HuLLuss) Oars

Percentage of Smut
Treatment —{ Average
Series I | Series I1
Copper ca¥bonate dust—
Corona, qpuncesper bushel.....................coveiiiiin et 1.0 10-2 5-6
Sulphur dust, 6 ouncesper bushel................c...coooiiiieen. 66 1.0 3-8
Semesan 808k, ... .. ... ... i e 18.2: 20-3 19.3
UntreAted.. ..ot it et ittt 75-1 83-6 79-4

the brush is white and the surface of the seed has the natural colour of the
variety. Seed smutted at the rate of 1 part of smut to 2,000 parts of seed by
weight has a very light brush and the surface remains apparently unchanged.
A spore-lead of 1-1000 imparts a distinet slate-grey colour to the brush and the
surface remains apparently unchanged. With a spore-load of 1-500 the brush
is gray black and there ig very slightly visible coatihg of the spores over the seed.
A spore-load of 1-250 imparts a black colour to the brush and a visible coating
of spores to the seed. With a spore-load of 1-100, the heaviest that has ever
been seen on grain smutted in threshing a very smutty crop, the brush is black
and filled out with spores and definite specks of spores occur over the surface.
A sample of grain may contain many smut-balls, but for the control of bunt
with copper carbonate the spores on the seed are the more important.
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Of twenty-seven samples of smutty grain from Western Canada (see report
for 1924) the spore-load was estimated to be as follows:—

Number of
Spore load samples
00, e e s

1—2000
lessthan 1—2000

All these samples contained bunt-balls; nevertheless, it would seem that
copper carbonate could have been used effectively except in one case.

Summary—Copper Carbonate Dust for the Control of Smut

Copper carbonate has now been tested quite extensively for a number of
years both in rod-row tests and in 4,-acre plots, first by Mr. W. P. Fraser,
formerly in charge of the Plant Pathological Laboratory at Saskatoon, Saskatche-
wan, and for the last two years by the author. :

Copper carbonate gives good control of wheat bunt under average conditions.
It is not effective against bunt when the seed is very heavily smutted. It has
given almost as good control with a very susceptible variety as with a variety
of medium susceptibility.

The seed must be coated evenly with a film of dust. An air-tight dusting-
machine, either home-made or purchased for the purpose, is necessary. Some
of the copper carbonate invariably escapes into air when treating grain in large
quantities. Since i1t is both disagreeable and poisonous, a simple respirator
should be worn. .

Two ounces of copper carbonate per bushel is sufficient to control bunt in
wheat. Larger quantities will not hurt the seed. Hulless oats require from 3
~ to 4 ounces per bushel to control covered smut.

The copper carbonate must be very fine. Although equally good results
have been obtained with copper carbonates containing 20 per cent and 50 per
cent copper, adulterating copper carbonates containing a high percentage of
copper with inert substances is not recommended.

Formalin reduces the germination and the vigour of the stand while seed
treated with copper carbonate germinates about equally as well as the untreated
seed. After the farmer cleans his seed which he intends to sow next spring
he may dust his seed with copper carbonate a month or two before sowing with-
out injury to the seed. However, treated seed cannot be fed to poultry or
stock.

Control of Loose Smuts of Wheat and Barley and Barley Stripe by Seed-
Treatments

‘The organic mercury compounds have been found to give practical control
of some seed-borne diseases. Some results have been published that the loose
smuts of wheat and barley stripe may be controlled by.these substances. An
experiment was conducted to test the possibility.

Seep.—Kota wheat grown at the Manitoba Agricultural College, Winnipeg,
Man., 1924. The seed was from a crop which showed 10 per cent loose smut
in 1924.

Junior (hulless) barley grown at the Experimental Farm, Brandon, Man.
Loss of 6 per cent of the heads due to loose smut occurred in 1924.

Minstrudi barley, kindly supplied by Dr. J. J. Christensen, University Farm,
St. Paul, Minn., from a field showing a high percentage of stripe in 1924.

"~ 81z oF Pror.—Single 18-foot rows in triplicate for wheat and in duplicate
for the barleys.

EstiMaTE oF DiseasE—The amount of disease present was estimated by

selecting 100 heads from two different places in each of the two or three rows.
The percentage of disease in each treatment was basd on the number of diseased
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heads in 400 heads for the barley treatments and 600 heads for the wheat
treatments.

TREATMENTS AND METHODS OF APPLICATION.—Three organic. mercury com-
pounds were selected, viz., Uspulun, Germisan and Semesan. Uspulun is manu-
factured by the Bayer Co. Inc.,, New York City, N.Y.; Germisan by Fahlberg,
Liste & Co., Magdeburg, Germany; and Semesan by 1. E. du Pont de Nemours
& Co., Wilmington, Del.

Tap-water supplied by the Agricultural College water-works dissolved these
substances as readily as distilled water and was used in this experiment.

The strengths of solution were: for Uspulun 0.25 per cent, for Germisan
0.25 per cent and for Semesan 0.3 per cent.

The seed was soaked for one, two and three hours in the solutions of these
compounds at room temperature and for one-half, one and two hours in the
solution: held at 45°'C. (or 113°F.) with and without previously soaking the
seed for one hour in water. Thus there were twelve treatments with each com-
pound. For comparison two lots of seed were left untreated and one was
treated by the modified method with hot water.

The results of the experiment are reported in tables 6, 7 and 8. It will
readily be seen that the organic mercury compounds reduce but slightly the
amount of loose smut when the seed is soaked at room temperature. At 45° C.
these compounds were more effective, but it is difficult to maintain the tempera~
ture for so long a period. The modified hot-water treatment eliminated loose
smut and is an easier treatment to carry out. Germination tests were made for
all the treatments. No injury was observed except with the hot-water treatment
and with the hot treatments with Germisan on Junior barley. Until more experi-
mental work is done the modified hot-water treatmcnt is recommended for the
control of loose smut in wheat and barley.”

Barley stripe, however, appears to be effectively controlled by seed-treat-
ment with the organic mercury compounds. Although soaking at 45° C. more
completely eliminated the stripe, the control is sufficiently great when the seed
is soaked for one to two hours in the fungicide at ordinary temperatures to
warrant its use in practice. Germisan seems to be slightly more effective than
either Uspulun or Semesan. It should be noted that the hot-water treatment
failed to control the disease.

/
T4BLE 6.—REsULTS OF SEED-TREATMENT WITH O RGANIC MERCURY COMPOUNDS FOR THE CONTROL OF Loosn
Smur (Ustilago Tritici) in Kora WHEA1

Length of Percentage of Disease after
Previous Treatment soak with | Tempera~ Treatment with:—
with Water fungicide ture -
' . Uspulun Germisan | Semesan
hours
Soaked.............. ... ..l 1 Room 19-8 19-2 16-3
A 2 “ 20-5 19-7 16-8
P 3 “ 16-2 17-3 165
Notsoaked............ .......c...oi.. 1 « 16-2 188 19-5
B P 2 «“ 19-7 19-0 20-3
N 3 «“ 15-8 15.8 18-0
Soaked............... e 3 45° C 11.5 10-5 5.8
................................ 1 45° C 11-3 1.8 55
e 2 45° C 6-8 1-8 0-3
Notsoaked..................coovvionnn. 3 45° C. 19-7 18.2 21.2
............................. 1 45° C. 17-3 18.2 15.7
P . 2 45° C. 3-2 16-2 45
Modified hot-water treatment (average \ »

ofBtests).............. ..o 0

Untreated (average of 8 tests)...........[.......... .l 20-9
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TabLe 7.—Resvurrs oF SEep-TREATMENT WITH ORGANIC MERCURY COMPOUNDS FOR THE CONTROL OF LOOSE
Smur Ustilago nude 1x Juntor (HuLiLess) BARLEY

Length of " Percentage of Disease after
Previous Treatment } soak with | Tempera- Treatment with:—
with Water fungicide wure
Uspulun Germisan | Semesan
hours

Soaked.....oiiii i e 1 Room 8-3 9-5 9-5
R 2 “ 55 5-0 9-3
L R 3 “ 5-8 5.8 4.0
Notsoaked.......coveveriniinieiin. 1 “ 9-8 12.3 6-3
L N 2 « 85 9.5 1.3
L 3 “ 7-3 | 9-8 9-5
Soaked.. ... oviiiiii 3 45° C. 5-5 0 1-3

e e 1 45° C. 0-3 0 0
L 2 45° C. 0 1-0 1-8
Not soaked....oooveiiveiiiiiiiiniii. 3 45° C. 8-3 3-0 6-3
(P .. 1 45° C. 20 4.3 15

L 2 45° C. 0 1-5 0

Modified hot-water treatment (average ‘

Of 3HE8t8) .. ve i e U U 0

Untreated (average of B tests)...........loeeeinireeeioreennennei]irinimaeiai]ianiiiaian 9.8

TasLe 8.—REsynrs oF SEED-TREATMENT WITH ORGANIC MERCURY COMPOUNDS FOR THE CONTROL OF STRIPE
( Helminthosporium gramineum) IN MINSTRUDI BARLEY

: Length of - Percentage of Disease after
Previous Treatment . soak with | Tempera- | Treatment with:—
with Water fungicide ture
Uspulun Germisan | Semesan
hours

1 Room 0-8 0-3 0.5
2 ¢ 0-5 0 1.3

3 “ 0-3 0 0
1 “ 0.5 0-3 0-5
2 “ 1-0 0 20
3 «“ 1.8 trace 1.0

1 45° C. 0 0

2 “ 0-3 0 0
1 « trace 0 0-5
2 “ 5 0 0-3

Modified hot-water treatment (average

By T 17 P P e 3-5
Untreated (average of 8tests)...........{..cocovvuav v oo 80

Varietal Resistance of Oats to Covered Smul

A very extensive experiment was undertaken this year to test the varietal
resistance of oats to covered smut (Ustilago levis). One hundred and twenty-
gsix varieties (1) and selections were grown, a few of which were duplicates.
They may be classified as follows:—

Avena brevis—I1

A. byzantina—12

A. nuda—2

A, sativa—94

A. sativa orientalis—1T7

. (1) I am indebted to Dr. T. R. Stanton, Agronomist in charge of Oat Investigations, Office of Cereal
Investigations, Washington, D.C., for seed of 88 varieties and selections.

/
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Four packets of sced of 120 seeds each were prepared. Two packets were
seed with their hulls removed, and the other two with the hulls left on. Each
lot of seed was shaken with excess of smut and then the excess removed.

. An unhulled and a dehulled packet of each variety were sown in adjacent
18-foot rows. A check of Liberty (hulless) oats was run cvery six varieties.
The experiment was therefore in duplicate with sufficient checks for comparison.

The results will only be briefly summarized for the experiment must be

conducted a number of years before conclusive results may be obtained. The -

dehulled seed generally developed much more smut than the unhulled. Many
varieties escaped infection or showed very small percentages of smut when the
hull was left on the seed, but on the removal of the hull they showed up to 50 per
cent smut.

The one variety of Avena brevis was immune. Nearly all the varieties of
Anena byzantina were immune or highly resistant (0 to 5 per cent). Laurel and
Liberty, two varieties of Avena nuda, showed 34.9 and 62.0 per cent respectively.
The varieties of the common open-panicled oats, Avena sativa, varied from
complete resistance to high susceptibility (40-100 per cent). The side-panicled
oats, Avena sativa orientalis, were practically all highly susceptible.

The following varieties of Avera byzantina were immune: Coast Black, C.I.
1025, (1) Black Algerian, C.1. 840-1, Red Rustproof C.I. 1039, Fulghum C.I. 708.
The following varieties of Avena sativa, Hatchett, C.I. 845, Hutcheson C.I. 905
Culberson C.I. 1875, Dwarf Culberson C.I. 748, Black Mesdag C.1. 1877, Early
Joanette C.1. 1092, Fergusson Navarro C.I. 966, Aurora C.I. 957, Markton C.1.
2053, and Black Norway, were immune.

These varieties as far as.they have been reported by other investigators have
proven at least highly resistant. These varieties will supply suitable material
from which to develop by -crossing a highly resistant variety with desirable
agronomic characters,

Experiments to determine varietal resistance of wheat to bunt were con-
tinued this year. No results were obtained at Winnipeg since only very small
percentages of bunt developed even in susceptible varieties. Thirty-three varie-
ties under test agronomically at the Experimental Farm, Brandon, were tested
for resistance to bunt, both Tilletia Tritici and Tilletia levis. The present varie-
ties being grown in Western Canada or under test are more or less susceptible,

All other phases under investigation at the present time such as the con-
ditions affecting infection, will be left for later reports when more data have been
accumulated.

REPORT OF THE DOMINION LABORATORY OF PLANT
PATHOLOGY, INDIAN HEAD, SASKATCHEWAN

(P.-M. Simmonds, Plant Pathologist, Officer in Charge)

The Department of Agriculture allowed the officer in charge leave of absence
for the winter of 1924-25 in order that he might continue his studies on -cereal
diseases at the University of Wiseonsin. Research work in connection with the
root-rot projects for this laboratory was carried on along with other studies, and
it is felt that the knowledge and experience thus acquired are of great help in
investigating the particular problems of this district. The officer in charge
returned to Indian Head district about July 1 and immediately commenced the
summer work. Rust epidemiology observations for southern Saskatchewan were
made and the reports sent to the Saskatoon and Winnipeg laboratories, also the
general plant-disease survey was carried on as in former years. Particular
attention was given to a preliminary survey of root-rot conditions in southern

N
(1) These numbers are the Cereal Investigation numbers under which the strains and varieties are listed
by the Office of Cereal Investigations, Washington, D.C.
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Saskatechewan. This form of cereal disease appears to be very severe in some
districts and a complete survey, starting in 1926, is intended, making note of the
methods of cultivation and various rotations on the incidence of disease. In
view of the fact that Fusarium spp., and Helminthosporium sativum P.XK et B.,
are conspicuously associated with this type of root-rot the projects of this labora-
tory are outlined for the study of these fungi in particular. Extensive field experi-
nents have been planned for next summer and in the meantime the necessary
preliminary laboratory and greenhouse work is being carried on at the Saskatoon
laboratory. Some very helpful information is being obtained in the greenhouse
studies with the large number of Fusaria isolated from diseased wheat and
cats. Up to the present time the writer has given most of his attention to a study
of root-rot of oats caused by Fusarium culmorum. Co-operation has been given
Dr. J. B. Harrington, plant-breeder in the Field Husbandry Department of the ..
Tniversity of Saskatchewan, in a study of the possibilities of plant-breeding in the
control of root-rot of cereals.

“ FusaritM ” STUDIES

In the Reports of the Division of Botany for 1922 and 1923 notes are given
on the work carried on by the writer on studies of root-rot of oats caused by
Fusarium culmorum (W. G. Smith) Sacc. During the winter of 1924-25 the
work was carried on as time would permit at the University of Wisconsin, where
the study revolved around the effect of soil-temperatures and moistures on this
disease and the use of seed disinfectants as means of control. The investigations
are still incomplete, but a summarized report here might be pertinent.

In environmental studies the reactions of the host must be taken into account.
Soil-temperatures ranging from 8°C. to 30° C. and soil-moistures of 20, 35
and 50 per cent of the moisture-holding capacity of the soil comprised the
soil-variations for the tests. The air-temperature was approximately constant
at 22°C. The dry weights of representative samples of roots and tops of the
check plants, grown at each temperature and the two low moistures, were taken
as indices of the plant growth. The results show in general that the lower
soil-temperatures encourage root development, with a decrease in dry weight
towards the higher temperatures; conversely the top growth increases with the
higher temperatures with the optimum range lying between 21° C. and 27° C,,
falling off sharply beyvond this range. The difference in soil-moisture here was
apparently not great enough to change the general trend of growth. Unfor-
tunately data on the 50 per cent moisture test were not obtained. The results
here are significant when one considers that in the field the lower soil-tempera-~
tures of spring are advantageous for vigorous root development, so necessary for
the establishment of the plant and for its support in the top development to
‘follow. Consideration must now be given to the effect of soil-temperatures and
moisture when the plant is attacked by F. culmorum. The optimum temperature
range for this fungus on artificial media lies between 24° C. and 28° C., falling
sharply to either side. When this parasite attacks-the oat plant, producing a
scedling blight disease, the optimum for disease development coincides fairly well
with the optimum for the fungus development on artificial media. This is true,
however, only with the 20 and 35 per cent soil-moisture, where the temperature
seems to be the controlling factor. In the case of 50 per cent moisture, on the
other hand, the optimum for disease development was shifted towards the lower
soil-temperature, being at 18° C., apparently the limiting effect of the tempera-
ture being offset by the increase in moisture.

Preliminary tests were conducted to determine the value of some common
seed-disinfectants for the control of this form of root-rot. A soil-moisture of
50 per cent and three soil temperatures, 12°, 24° and 30° C., were used for
"hese tests, The sced was treated with formalin, copper carbonate dust and
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Uspulun, according to the ordinary directions for seed-treatments in practical
field work. The soil was heavily inoculated so that the conditions for disease
were very favourable. Under the conditions of these tests Uspulun gave by
far the best control, while the formalin series showed more disease than the
checks, which may indicate predisposing influences of formalin. Copper carbon-
ate dust was not satisfactory.

REPORT OF THE DOMINION FIELD LABORATORY OF PLANT
PATHOLOGY, SASKATOON

In Co-operation with the University of Saskatchewan
(G. B. Sanford, Plant Pathologist, Officer in charge)

THE “ TAXE-ALL” DisEasE

The first case of the “ take-all ” disease in Canada was reported by W. P.
Fraser in 1923. This disease is known to be very destructive to the wheat
crop in Australia and South Africa. The intensive survey of the present season
located 228 quarter-sections, on which the disease appeared in varying severity.
Most of the data were taken by Mr. Russell, assisted by Mr. Scott and others.

TaBLE 1.—DISTRIBUTION AND RELATIVE SEVERITY oF THE “TAKE-ALL’ Disrasy as SHowN BY THE 1025
. SURVEY

’ Number of infested Miles
District quarter-sections travelled

in each

Trace Moderate Heavy district
Battleford..............co i 0 0 0 45
(7231 7 8 1 0 300
Duck Mountain.................ciiiiieiiianiannnn.. 1 2 0 38
Humboldt. . .oo..oveon e 40 32 5 460
Nut Mountain..................0ciiiviinniin... 8 3 0 105
Prince Albert (N.) .. 1 7 0 72
Prince Albert (8S.) 27 64 9 390
asquia.......... .. 7 3 1 30
Saskatoon. .. ... 2 0 0 150
Shell River...cooovr o 2 0 0 63
Touchwood. . ..oovvvr it 1 0 0 30
Yorktom. ...over i 1 3 0 164
Totals..........................oiiiil. 098 115 15 1,847

The “take-all” area seems to be located mainly in the semi-wooded or
scrub districts, chiefly lying north of the prairie lands. This area extends in a
northwesterly direction from Manitoba through Saskatchewan, chiefly between
latitudes 52 and 53° (fig. 10 A and B). The disease has also been found in
the Clover Bar district, eight miles east of Edmonton, by Mr. Scott, but an
extensive survey had not been attempted in Alberta yet. It has also been
found in Manitoba. The causal organism has been identified as Ophiobolus cari-
ceti (B. & Br.)-Sacc. The organism proved to be very virulént.

The following investigations of the “take-all” disease have been made
under greenhouse conditions:—-

(a) Determination of host range, including wild and cultivated grasses, wheat, oats,
- barley and rye.

" (b) A comparative study of susceptibility of a number of cereals and grasses.

(¢) Relative varietal susceptibility of wheat,

ds (d) Preliminary study of the effect of various fertilizers on the development of the
Seage.
(e) Preliminary investigation of the influence of soil moisture and temperature.
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DISTRIBUTION OF TAKE-ALL
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Fig. 10.—The distribution of the ‘‘take-all” disease found by the 1925 survey. Each dot indicates, in
the lower chart, an infected farm. The shaded portion ipdicates “‘park’’ country.
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The varieties of wheat found susceptible were: Einkorn, Emmer, Spelt,
Polish, Alaska, Acme, Kubanka, Little Club, Marquis, Kitchener and Ruby.
Barley and rye were slightly susceptible and oats were not noticeably suscept-
ible. The grasses heavily parasitized were: Agropyron dasystachyum, A. repens,
A. Richardsonii, Bromus ciliatus, B. Porteri, Elymus canadensis, E. innovatus.
Hordeum jubatum. Those of medium susceptibility were: Agropyron Smithi,
A. tenerum, Bromus inermis, B. Pumpellianus. Those slightly attacked were:
Avena Hookeri, A. striata, Beckmannia erucaeformis, Deschampsia ca,espztosa,
Festuca vmdula, Phleum pratense, Torresia cdorata.

s | * B

P

;
i
H
|

Fig. 11.—(b) A typical case of damage in a Saskatchewan wheat field caused by the ‘“‘take-all” disease.
(a) Shows the normal growth of the plants nearby.

The information secured from observing the disease under field conditions
was: oats were apparently uninjured, but barley was slightly attacked. The
injury on wheat varied from slight to 15 to 20 per cent loss (fig. 11). Traces of
the disease were found on the first crop after breaking. The data indicated that
the second crop was more injured than the first. Severe damage appeared on
the third and sucvessive crops.  Very little disease was noticed on wheat follow-
ing summerfallow. Indications were that rotation of crops reduced the disease.
Therefore, it would scem advisable to determine by experiment the cumulative
(faﬁ'ect otf fontmuous cropping to wheat and the possibilities of crop-rotation
or contro

It is very probable that the best results would be obtained by properly
supervised co-operative experiments located in the infested area. It is also
important to determine the relative susceptibility of varieties of wheat under
field conditions, as this information is the first step in the process of securing
greater resistance to the “ take-all ” disease by plant-breeding methods.

218707
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BUCKTHORN SURVEY

During the summer Messrs. Maguire and Bennett were engaged chiefly in
locating buckthorn and barberry bushes and the eradication of the latter.
Simultaneously with the survey these men collected valuable plant-disease survey
data. Two cars were used, principally for this work, and this enabled a much
more extensive survey than could otherwise have been possible. Over thirteen
thousand miles were travelled by car, and six hundred and fifteen towns and
cities surveyed (fig. 12). This includes eight in Alberta which were visited by
rail. Three hundred and ninety-nine buckthorn bushes, and 5,472 feet of buck-
thorn hedge, consisting of sixty-seven separate hedges, were located. Of these,

MAP_OF, BUCKTHORN SURVEY
in
SASKATCHEWAN

rPrince Albert

ALBERTA

'.O fae

Moose J.».Q o

M o N P A N & INORTH DAKOTA

s ~ Ploces Surveyed.
© - Buckthorn Located.

Fig. 12.—Territory in Saskatchewan surveyed for bucktthorn in 1925.

three individual bushes and 1,211 feet of hedge, including eighteen separate
hedges, were found at Edmonton. There still remain many hedges and bushes
to be located in Saskatchewan and Alberta. Most of these should be found by
another season’s work. The buckthorn (Rhamnus cathartica) was rusted only
slightly, this and last year, on account of the unfavourable climatic conditions.
However, it rusted severely in 1923, when it was an important factor in spreadin
crown rust of oats (Puccinia coronata). Very few of these buckthorn bushes
and hedges already located have been eradicated because no pressure has so far
been brought to bear on the owners as in the case of the barberry.
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BARBERRY SURVEY

Simultaneously with the buckthorn survey, barberry bushes (Berberis vul-
garis) were located and at once eradicated. Ninety-one bushes and thirty shoots -
(sprouts from roots of previously removed bushes) were found. These were
located in Saskatchewan with the exception of four bushes found at Calgary.
Other points in Alberta visited by rail were Bremner, Brooks, Didsbury, Edmon-
ton, Lacombe, Olds, and Wetaskiwin. The barberry bushes rusted only slightly
(as was also the case with the buckthorns) on account of the unfavourable
weather for infection. The data indicate that nearly all the barberry bushes in
Saskatchewan have been located and destroyed.

EripEMIOLOGY OF STEM RUST

Pycnia were found on barberry at Saskatoon, Strasbourg, and Regina on
June 17, 22, and 23 respectively. One pustule of stem rust was located on wheat
at Estevan, July 2. A single pustule was noted on wheat at Kisbey, July 6, and
also one barberry bush moderately rusted at Stoughton. The nearby Hordeum
jubatum was heavily infected, and Agropyron tenerum slightly. By July 14
slight infection occurred in every wheat field examined from Moosomin to Regina
and one pustule was observed on wheat twenty-two miles northeast of Saskatoon.
By August 8 slight infection became general as far west as Saskatoon, while
traces of rust occurred twenty miles northwest of this point. '

In southeastern and eastern Saskatchewan heavy losses were suffered from
stem rust (Puccinia graminis Tritici). An epidemic appeared in many sections
in this area. Severe losses resulted on late grain in Saskatchewan as far west
as Saskatoon. In the northern parts (Melfort, Prince Albert, Shellbrook, etc.)
" injury, o any marked extent, occurred only on the latest wheat. Traces of rust
}vere found in western Saskatchewan and Alberta but no appreciable loss was
elt.

Beginning July 25 ordinary microscopic slides {one side smeared with vase-
line) were exposed each day until September 15 to determine the daily rust spore-
load of the air. A weather vane type of spore-trap was used, and this was located
on the roof of the greemhouse. Counts were made of the urediniospores of
Puccinia graminis found on each slide and these are given in table 2. The data
were collected by Mr. P. M. Simmonds.

While the results obtained are not sufficiently comprehensive to draw amy
conclusions, they do indicate that valuable data relative to the aerial drift of
rust. spores can be secured by well-organized distribution of spore-traps in the
Prairie Provinces.



100

ABLE 2—THE NUMBER OF UREDINIOSPORES OF P, graminis CAUGHT ON A SLIDX DURING A 24-HOUR
ExrosURE AT VARIOUS DATES

Number Number
Date of spores Date of spores
. per slide per slide
July 25. 4 Aug., 21, .. . 1,468
2B, 0 2 e s 690
1 (I 0 23 66
28 e 20 24, ... 30
20, e e 26 b N 89
0. . 7 2. 78
Bl 13 L2 (N 85
Aug., ..o 30 28 e 1056
et e e 159 20 e a e e 243
- Z R PP 54 B0, 1556
S e 1 . 3 189
S R AP 21 Sept. 1...iiiiiiiiiiiiiii 238
S 7 2 30
(N 55 500
- S N 43 210
2 32 100
P 219 4
NN 70 77
D P 31 174
1. e 368 06
W4 4,000 25
16, Vi 12
S 408 15
17 73 80
18, 190 100
19, e e 71 94
20, 549

DETERMINATION OF PuysionLoGICAL Races oF SteEm Rust

The determination of physiological races of stem rust was continued and
the following recognized. The work of the determination of stem rust strains
was discontinued at Saskatoon in April, 1925, and the cultures forwarded to
the Dominion Laboratory of Plant Pathology, Winnipeg, where the work will
be carried on in future. The collections were made in 1924.

III—From Treekbank, Minto, Winnipeg, Grebert Plains in Manitoba, and Indian Head, Vonda
and Rhyl in Saskatchewan.
XI—From Canora and Moosomin in Saskatchewan, _
XXXIV—From Truax and Watson in Saskatchewan, and Lethbridgelin Alberta.
XII—From Melfort, Raymore and Estevan in Saskatchewan.
XXI—From Prongua in Sagkatchewan.

Roor-ror INVESTIGATIONS FOR PLANT BREEDING PURPOSES

A co-operative project was begun last spring with Dr. J. B. Harrington,
of the University Department of Field Husbandry, to determine the relative
susceptibility to root-rots of a number of wheat and other cereal varieties.
This is preparatory to obtaining resistant varieties by plant-breeding.

It was necessary to first determine the best method of inoculation with
Helminthosporium sativum to securg infection. Therefore, a separate experi-
ment was made by this laboratory ‘on the -University plots. The varieties of
wheat used were Kubanka and Marquis. Two methods of inoculation were
tried:—coating the'grains with spores of H. sativum, and surrounding them
with inoculum, consisting of vigorously growing cultures, at planting time. The
percentage of infection was calculated as follows:—When harvested, each plant
in the series was given a numerical value, according to the degree of infection
a3 indicated on the basal parts of the wheat plant. These ratings were from
one to ten. The final infection rating for the plants was determined by adding
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together all the numerical ratings, dividing this sum’ by ten times the number
of inoculated plants involved. This result was then multiplied by one hundred,
thus putting the infection rating on a percentage basis.

Sum of all numeriecal ratings x 100
Total number of inoculated plants x 10

This result is then the comparative infection-rating since ten times the
total number of plants (10 being the highest numerical rating) represents the
highest possibility for disease under the conditions of the experiment (table 3).

= Infection-rating.

TasLe 3.—TuE AMoUNT oF INFECTION OF WHEAT PLANTS 8ECURED BY TREATING THE GRAINS WITH SPORES
ONLY, COMPARED WITH THAT OBTAINED BY PLACING INoCcULUM AROUND THE G RAINS

Row Variety —_— Percentage
No. infection
Kiubanka £094, Rows 14 ft., 83 seeds per row P
1 51-0
2. 53-1
3 878
4 65-6
5 86.8
-6 ces 81-4
'7 “* “ “ 84'3
8 “ «“ “ 76-3
9 € Grains treated with SPOTES.. .. utviiiie it L 54.8
10 . “ i e e , 86.2
Marquis, Rows 14 ft., 85 grains per row
11 (03177 S 40.3
12 L 56-7
13 Grains treated' with spores. ... 51.8
14 “ «“ 81.2
15 Inoculum placed around grains. .. 78.7
16 « “ 76-5
17 “ “ 93.0
18 Lk “ 91.8
19 Grains treated with spores 1.6
20 “ ' i« 75-0

The results obtained from this experiment were quite significant. Where
the inoculum was placed around the grain the percentage infection ranged from’
76.5 to 93 for Marquis and for Kubanka it ranged from 76.3 to 86.8. But,
Wwhere the grain was treated with spores only, the percentage infection ranged
from 51.8 te 75 for Marquis and for Kubanka from 54.6 to 67.8. Therefore,
1t appears that inoculum (consisting of mycelium and spores), placed around
the grains is preferable to inoculating them with spores only. It 'is hoped that
these results will aid in securing more satisfactory results when applied to the
co-operative experiment already mestioned. T

-

l . _ Srupies oN SMuT oF WeSTERN RYE GRrass
Experiments to determine the host range and methods for control of smut
fOf Agropyron tenerum were begun in 1919 and continued to date. This smut
I8 common 'm_the_. Prairie Provinces. Besides A. tenerum it attacks A. dasy-
:}t’achyum. This smut closely resembles Ustilago bromivora and is assigned to
that gpecies. The smut is controlled by the formaldehyde solution as used for '
gf(‘;l;ﬁl?. (Abstraot from article awaiting publication by W. P. Fraser and G. A.
28793 '
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REPORT OF THE DOMINION FIELD LABORATORY OF PLANT
. PATHOLOGY, SUMMERLAND, B.C.

(H. R. McLarty, Plant Pathologist, Officer in Charge)

The winter of 1924 and 1925 was, by all means, the chief factor in lessening
the fruit crop in British Columbia during this past season. The trouble is attri-
buted to an exceptionally rapid drop in temperature during the middle of
December. The daily maximum and minimum records as kept by the Summer-
land Experimental Station for this period are as follows:—

Date Maximum | Minimum Date Maximuym | Minimum
temperature|temperature temperature|temperature
o o
50 30 ||Dec. 23.................. 11 3
54 40 R 11 2
52 41 L U 15 1
12 12 26 g 19 6
-2 - 8 e 23 11
-1 -9 2 24 16
2 -7 2 O PPN 27 19
9 -5 B0 34 20
9 -3 :
7 3
11 .3

The above table represents the comparatively moderate weather condi-
tions prevailing at that time. It was, nevertheless, severe enough to cause a
complete loss of the peach and apricot crops and considerable loss in other
fruits. The rapidity and extent of this change in temperature was, in some
districts, much greater than in Summerland and produced a much greater loss.

Injuries produced in the different parts of various kinds of fruit trees are
briefly as follows:— S

‘ Arrie.—1. Flower buds. The embryonic flowers were browned in varying

degrees according to the variety and the district. Heavy killing of these buds
occurred in the late maturing varieties in Salmon Arm, Vernon, Creston, and
Keremeos. In Creston, where the extremes in weather were more marked, the
injury was so severe that there was considerable loss even in the early varie-
ties, and in the later varieties not only the floral parts of the bud were killed,
but the leaf parts as well. As indicative of what this type of injury can do,
the crop was reduced in this district from 225,000 boxes in 1924 to an esti-
mated 55,000 boxes in 1925, -

2. Leaf buds. The killing in the Creston district, of the leaf buds as well
ag of- the flower buds, was so severe that, in many of the late maturing varie-
ties, trees were dependent wholly for their summer foliage on the growth from.
adventitious buds.

3. Spurs. These were observed to be brown in practically every district.
They were injured to such an extent in Salmon Arm, Vernon and Creston that
buds above them were unable to develop. It is worthy of note that in some
cases, spurs were killed when buds were good, while' in neighbouring orchards,
buds were killed when spurs were good. . Although many hundred spurs and
buds were examined, no safe rule was found for judging from the amount of
browning, whether or not a spur or bud was killed.

4. Twigs. Killing back of the twigs was especially severe in Creston, but.
was alsG present to some extent in Salmon Arm, Vernon, and Keremeos.

5. Main limbs. Many were killed outright in the Creston district, especially
on late matuting varieties which had borne a heavy crop the previous year.’

,
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6. Crotch injury. Where injury occurred in the main limbs, it was noticed
that the injury was most severe at the junction of two limbs. The results indi-
cated very clearly that the tissue around the crotch was less hardy than at other
parts of the limb. :

7. Trunk. Trees badly trunk-injured during previous wintérs appeared very
- susceptible to last season’s conditions and as a result, the injured areas were
greatly extended. Trees healthy in the trunk came through with very little vital
injury, though in many cases considerable browning of the tissues was noted.

8. Crown and main roots. The climatic conditions during the fall of 1924
were such that the trees entered the winter in a very mature condition, As a
consequence, very little crown or main-root injury was found.

9. Small roots. A very heavy killing of the small root-system of the tree
occurred in practically every district. This type of injury was not confined to
any particular variety, but was apparently limited by the type of soil in which
the tree was growing, the amount of moisture in the soil, and the cultural prac-
tices employed. Factors favourable for this kind of injury were, open gravelly
soils, low moisture-content, and clean cultivation. This type of injury has
accounted for the death of many trees of even the hardier types such as
MeclIntosh and Wealthy. ‘

Prars,—The pear suffered chiefly in the floral parts, the remainder of the
tree coming through in remarkably good condition. As result of the injury in
> the flower buds#the crop this year was only 14 per cent of last. A few pears
of the Bosc variety were killed outright in the Creston district.

Currries —Suffered considerably in the flower-buds from Summerland
northwards. Some small root-injury as recorded for apple was also found.

Prums anp Prunges.—Here the injury varied in the flower-buds with the
variety. The estimated crop was 35 per cent of that of last year.

The results of such injury, as briefiy outlined, demonstrate once again that
one of the chief problems facing the fruit-growing industry of British Columbia
1s that of winter injury. :

The *growing-season during the ensuing summer was for the most part
favourable. Apple scab, which occurs only in the northern districts, was less”
prevalent than usual. Powdery mildew was almost entirely absent. Fire
blight was less destructive than previously. Physiological disorders in the fruit
were considerably more pronounced than in a normal year. Corky core was
Mmuch more wide spread and caused considerable loss. Drought spot was also
$evere in many orchards.

TeE Errect oF FALL IRrRIGATION oN THE SpPreEAD OoF CoLLarR Ror

A two-acre block of eight-year-old trees was selected. This block was
Planted with six varieties of apples in ten rows—the rows running parallel with
e irrigation furrows. Except for rows numbers 5 and 10 the one-half of the
orchard was an exact"duplicate of the othet. These plantings were: rows num-
bers 1 and 6 to Yellow Transparent; rows numbers 2 and 7 to Duchess; rows
Numbers 3 and 8 to Wagener; rows numbers 4 and 9 to Jonathan; row number 5
PO'CO}(’S Orange, and row number 10 to Wealthy. This plot is fairly uniform
I slope and soil with a slight tendency to a better soil in rows 8, 9 and 10. An
alfalfa cover-crop is maintained and the plot has received the same cultural
treatment throughdut, except that in the fall of 1923 and 1924 a fall irrigation
Wag applied to rows 7 to 10 inclusive. In the fall of 1920, the first year that
the alfglfa cover-crop was established, this orchard suffered an extreme drought,
¢ effects of which at that time were very marked, and which was, no doubt,
e2 cause of a set-back from which the orchard never entirely recovered.
187983
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Examinations were made in the fall of 1924 and 1925 of the complete
crown frora a point 6 inches above the ground to a short distance out on all the
main roots. No attempt at treatment was made; merely the extent of the injury
was ascertained and the earth replaced.

The results of thel observations are as follows:—

Row Variety Number Collar Rot
No. of trees —
1924 ‘ 1925
1 [Yellow Transparent............... PR 10 3 7
2 |Duchess................................ 10 4 8 || No fall
3 [Wagener........................ . i 10 4 7 irrigation.
4 |Jonathan................................ 10 3 6
5 |Coxs’ Orange,.......................... 8 3 5
’ 17 33 \
6 |Yellow Transparent..................... 10 4 5
7 uchess..................... M 9 4 5
8 IWagener................ccovvenueninn.. 10 4 5 Fall irrigation.
9 {(Jonathan................................ 10 2 3
10 |Wealthy................coociviiiionn, 10 2 3
18 21

Leaving out rows numbers 5 and 10 which are different varieties, we hawve
~ for rows 1-4, fourteen trees with collar rot in 1924, twenty-eight in 1925. In
rows numbers 6-9, fourteen collar-rotted in 1924, eighteen in 1925. Now includ-
ing rows 5-10, of the seventeen trees in rows 1-5 affected in 1924, seventeen
were dead in 1925. Of sixteen trees in rows numbers 6-10, only seven were dead
in 1925. In most of the others, the diseases had advanced but the tree was not
completely girdled. One tree in the non-fall-irrigated section, healthy in 1924,
was dead in the fall of 1925. No trees in the fall-irrigated section, healthy in
1924, were dead in 1925, :
These results demonstrate the value of applying a fall irrigation in orchards
suffering from collar rot. o .

THE RELATION oF SMiLL RooT INJURY To A PHYSIOL0GICAL Dispase KNowN
' ' A8 Corky Core '

. An examination of winter-injured trees early in the spring of 1925 dis-
closed the faet'that there had occurred, very generally, an exceedingly severe
killing of the small-root systems of the trees. In the small-root system are
included roots of one inch in diameter and less. In many cases, no good roots
of this size could be found within two feet of the surface of the ground. The
remainder ‘of the roots of the tree were usually normal. To gain information
as to whether or not this type of injury has any relation to corky core, exami-
nationg were made of the root-systems of a number of trees. The method used
in making the examination was to dig four holes equally spaced around the tree
at a distance from the trunk a little less than the spread of the branches. .Each
hole was sunk to a depth of two feet and the roots so exposed were examined
for injury. Later in the year, an examihation for corky core was made on the
fruit of these trees. This examination was made by cutting open apples on-
branches just above the place where the holes were dug.

Districts in which -trees were examined were Salmon Arm, Winfield and
Kelowna. 5 v , ‘ )

One hundred and fourteen trees, including the .following varieties, weré¢
used: Melntosh 51, Jonathan 14, Wealthy 25, Delicious' 8, Winesap 2, Rome
Beauty 10, Transcendent Crab 2, Hyslop Crab 2. ’
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Resvuuts.—In the 456 holes dug, root-injury was found in 332 and two

" holes were filled with water. An examination, just before harvest, of the fruit

above these 332 holes showed corky core in 123 cases; no corky core in 167;
and no crop in 42. An examination of the fruit above the 122 holes where no
root injury was found showed corky core in 42 cases; no corky core in 68; and
no crop in 12,

It would seem from our results that there is no relation between th1s par-
ticular type of root- killing and the occurrence of corky core.

»

AN EXPERIMENT TO DERTERMINE THE VALUE oF CERTAIN CULTURAL METHODS

IN THE PREVENTION OF CoRKY CORE IN APPLES

In this -experiment, continued from previous year, there are four plots of
16 trees each, placed under four different cultural methods as follows: plot
No. 1—a cover-crop of hairy vetch with water; plot No. 2—clean cultivation
with the addition of manure and water; plot No. 3—clean cultivation, plus
water; plot No. 4—clean cultivation and manure only, no water. '

In the spring of 1925, manure was applied to plots numbers 2 and 4 at the
rate of 16 tons per acre. During the season, irrigation was applied as needed,
there being 17.7 acre-inches put on plot No. 1 in three irrigations; 6.3 acre-
inches on plot No. 2 in two irrigations, and 7.32 acre-inches on plot No. 3 in
two irrigations.

Examinations were made of the fruit on these plots by cutting apples from
four sides of each tree. A summary of the results is as follows:—

Plot No 1—Water and vetch—1 tree affected on one side only.
2—Manure and water—15 trees affected.
“ 3—Water—5 trees affected.
“ 4—Manure—13 trees affected.
The results of our experiments up to the present would seem to show that
a8 good cover-crop with even moisture-conditions assist very materially in ward-

ing off this disease.

AN ExpPErIMENT To DETERMINE WHETHER FIRE BLIGHT 15 SPREAD BY PRUNING
TooLs IF THESE ARE NOT DISINFECTED WHEN USED IN CUTTING DURING
THE WINTER SEASON

This experiment was continued along the same lines as in 1924. Inoculations
were made by cutting into live cankers with shears or saw and immgediately
cutting off with the same tool, s twig or branch. A Winter Bartlett tree was
used and inoculations were made as follows:—

March 25--343 inoculations. . !
“ 26—-170 inoculations with shears.
“  26—15 inoculations with saw.

The buds on the trees at this tlme were showing white over the scales and
were quite enlarged. .

Careful observations were made during the summer.and it was found that of
‘he 528 inoculations, two only caused infection.

THE Longevrty oF FIRe BLigHT BacteERIA IN IMMATURE FrRUTT

The following table presents the results obtained on sixty-four apples placed

in storage as recorded in this experiment under this title in the 1924 report. Dates

-~

of inoculations and the number of ﬁre blight cultures obtained from these apples
are recorded.
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R . Number | Number Date of
Date of Inoculation stored showing | re-isolation
' Dec. 10, F.B.on 1925
1924 cultvre

June 6. ... ... e 5 5 Feb. 3
(all apples inoculated between these dates, rotted and destroyed)

July 24 6 1 Jan. 28

“ 31 9 0 “ 31

Aug. 4 7 0 “ 31

“ o7 2 0 Feb. 2

“11 6 0 “« o2

“ 14 1 0 “ 9

“ 21 3 0 “ 3

“ 25 7 1 “ 3

“ 28 9 0 “ 4

Sept. 1 7 2 “ 7

62 9

These cultures were ‘all inoculated into pear twigs during the summer 1925
and caused in them typical fire blight lesions. From these infections the organism.
was re-isolated to pure culture.

LoNgeviTY OF FiRE BLiGHT 1IN IMMATURE FrUiT (PART 1)

To obtain additional evidence, the experiment was carried along the same
iines again this year.

On an eight-year-old McIntosh tree ten apples were inoculated every week in
a similar manner as last year. .

A total of 150 inoculations was made and the results to date are as follows:—

Rendered unmarketable because of rotting dueto organism......................... 62
Dropped prematurely slightly rotten along the line of inoculation.................... 25
Dropped prematurely but heslthy enough to be stored.............................. 26
Picked at the end of the seasonand stored............ooveivtiiin e, 26
Missing...ooivvviiiiiiiieiiians e e v, 12

Observations Nov. 16—Healthy 39, rotted 12.
Observations Dec. 10—Healthy 34, rotted 5. )
Isolations for the fire blight organism will be made on these remaining thirty-
four apples at the end of their storage-period.

LoNGeviTY oF FIRE BrLigHT BAcTERIA IN IMMATURE FrRUIT (PART 2)

This was an additional experiment along the lines of the preceding one in
order to ascertain if an apple pierced only one-quarter inch in the flesh by the
moculating needle would rot.

On a MclIntosh tree, five apples were inoculated every week commencing
Julfy 1110. A total of forty-five inoculations was made and the results to date are
as follows:—

Rendered unmarketable because of rotting due to organism 7

Dropped prematurely but with slight browning in flesh................... .. 8

Dropped prematurely but healthy enough to be stored...................... .o 14

II&ipk.ed atithe end of the season and stored..................... S e IZ
1 1SN e

Observations Nov, 17—Healthy 30, rotted 1.
Observations Dec. 10—Healthy 29, rotted 1.

Isolations for the fire blight organism will be made on these at the end of
their storage-period. ) .
LongeviTy oF FIRe BLiGHT BacTeria IN IMMATURE FRUIT (PART 3)

An experiment to determine whether fire blight can enter the calyx-cup of
an immature frutt and remain alive until the end of its storage period.
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On a MclIntosh tree, ten apples were inoculated every week during the
growing-season commencing May 22. Tested fire blight cultures were used in
every case, and the method of inoculation was to spray the calyx-end with
distilled water from an atomizer, then by means of a dropping pipette to place
on the calyx a drop or two of a water suspension of the organism. A total of
150 inoculations was made and the results to date are as follows:—

Dropped during the summer........... A 14

Dropped near‘the end of the season but stored..................coiiiiiiiiiain... 20
Picked off at theend of the season......... ... ..ot 104
BT 12 ‘

Observations Nov. 16—118 healthy, 6 rotted.
Observations Dec. 10—118 healthy. ;
Isolations for the fire blight organism will be made on these at the end of
their storage-period.

PereNNIAL CANKER OF ApPLE TREES

In January of 1924, specimens of cankers on Yellow Newtown apple limbs
from Okanagan Centre were sent in to the Farm superintendent and were
referred to the laboratory. Cultures were set up from this material, and a
fungus was obtained which did not correspond to any recorded in available
literature as producing a canker or rot. As a consequence, visits weré¢ made
to the orchards affected, more material was collected, and an investigation of
the trouble undertaken, /

Since that time the trouble has been found in several places in British
Columbia, and has this year been reported in many of the apple-growing regions
of Oregon and Washinglon. From the evidence in the canker itself (fig. 13),
we are certain that this disease has been in British Coltmbia seven years, but
it is because of its rapid spread during the last few years and especially the last
season, 1925 (fig. 14B), that so much concern is felt at the present time. In
one particular orchard in Winfield, where exceptional care is taken by the
grower in watching for unusual developments, four years ago there was reported
te be one canker found; to-day the trouble has spread so extensively through
s five-acre block of Rome Beauties that the number of cankers has become too
numerous to count. A~ continuance of its spread at the same rate for four
more years would make the growing of Rome Beauties .in that orchard
unprofitable. :

‘ CHARACTERISTICS OF THE DISEASE.—AIl observations up to the present indi-

cate that the fungus producing this canker is only a wound-parasite. The
most of the cankers result, as one would expect, from pruning-wounds, but we
have cbserved that cankers result from any abrasion occurring on the bark of
ihe tree. Cankers are found on all sizes of limbs, from those forming the general
frame-work to those of only a year’s growth (fig. 15A).

The fungus apparently lives over from year to year in the tissue of the
host and each spring advances into the healthy tissue around the edge of the
canker to a greater or less extent depending upon prevailing conditions. From
+he records left in the cankers themselves, this yearly-advance has been, in the
past, usually not more than one inch, commonly one-quarter to one-half inch.
In the spring of 1925, however, there were observed invasions extending as much
as ten inches into the healthy tissue (fig. 14B). While it is not definitely estab-
lished, we believe, from our observations, that growth into the healthy tissue
takes place only in the spring. Cankers that had been cleaned and cut back to -
healthy tissue during the summer months of 1924 showed no infection when

. examined late the following winter. By the end of May, 1925, the healthy
tissue around the edge of these same cankers which had been cleaned had been
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Fig. 13.—A seven-year-old canker; showing the annual rings,
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killed back anywhere from one-quarter inch to five inches. After this date (the
end of May)no further growth of the fungus into the healthy tissue was found.
A crack appeared between the healthy and the diseased tissue and healing began
quite complete, appearing healthy and normal in every way. This distinet
in a normal manner. This fall, the callus formations on these (cankers) are
periodicity of growth accompanied by the healing process at the edge accounts
for the annual rings in the canker. (fig. 13).

About the time that the growth of the fungus into the healthy tissue is com-
plete, the fruiting bodies appear on the surface of the mewly invaded wood.’
In some cases, these fruiting bodies break through the epidermis and appear
as acervuli of the Gloeosporium type. In other cases, the epidermis becomes
loosened and is raised from the underlying cortex. In the space so formed,
fruiting bodies alsq occur, and by removing the epidermis, we find these as
shown in fig. 16B. Tt will be noticed that these fruiting bodies stand up from
the matrix on a pedestal and each has a gelatinous mass in the centre of the top.
It is from this gelatinous mass that the spores are produced in great numbers.
Later on in the season, the epidermis usually becomes cracked and exposes these
fruiting bodies with their spores. On material brought in from the field this
vear, we have found spores being produced from both kinds of fruiting bodies.
Not only are fruiting bodies produced on the tissue invaded in the current yesr,
but acervuli producing viable spores have been found in great numbers on wood
‘killed by a previous year’s invasion. Just when these acervuli appear we are
not certain, but they did not attract our attention until some time during the
summer.

. The spores of the fungus are small, 3-4 x 11-13 microns, fusoid, sometimes
slightly larger on one end than on the other; hyaline, one-celled, sometimes
slightly curved.
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Germinatjon tests carried.on during the summer are presented in the fol-

lowing table:— '

R Date Approx.
Date of Test Diseased bark collected of Germina-
Obs. tion!
%

June 10............. Keane orchard, 100
22 “ : 100
29 “ 100
July 1. Goldie orchard, 100
T Keane orchard, M 100
I3 «“ 100
“O20. e “ 100
28l “ 100
“28. . ¢ 100
Aug. 3............. «“ 0
“ B Ceeens - “ ;90

“O1b “ 5
41, . “ 75
“O20.T. . ¢ 50
“25.. . “ 90
AT “ 70
CT ¢ 76-100
“ 3. “ 75
Sept. 3............. : « 75-100
i “ 75-100
“O10L L “ 90-100
“ 1000 « 90-100
“OATo “ 90
T, “ 10
“ 98l “ 90-100
Qct. 7............. “ 80-100
13 “ 80-100
E19L « . 75
“22..... .. e « 60-100
“2T . “ 90-100
Nov. 4............. e 75
“ 10 el “ 90-100
“ 18,00 Yoo “ £0-100
ol “ 90-100
“O28 L “ . 90-100

18pores were gemiins,ted in weak sugar solution at a temperature of 16°-20° C. '

This high percentage of germination, when considered with the perennial
nature of the fungus in the host, presents to us a problem in control which con-
tains many difficulties.

.‘ SusceEPTIBILITY OF VARtETIES.—Fortunately all varieties of apple do not
show the same susceptibility to the disease. Two of our main varieties in the
districts in which the disease occurs, namely, Wealthy and McIntosh, have so
far shown s very marked resistance. Our observations have shown that, for
British Columbia, the most susceptible varieties, in order of notation are:—Rome
Beauty, Yellow Newtown, Spitzenberg, Delicious, and Jonathan. .

ExreriMBENTS OX CoNTROL.—The experimental work that we have been able
to carry out up. to the presenton the control of this disease has not been very
encouraging in its results. In the fall of 1924, a very thorough appli'czg.i()n of
Bordeaux was made on & badly cankered five-acre block of Rome Beauty.
This spray apparently -effected nv -control whatever. :

- During the summer of 1924, several hundred cankers on Rome Beauty
trees were cleaned by cutting out, all the affected tissue, washed with corrosive
sublimate and when dry, treated with one of four different kinds of protective
coverings, namely, No. 1 solution, 6 per cent potassium bichromate and 6 per
cent copper sulphate (fig. 15B); No. 2, creosote and coal tar; No. 3, Bordeaux
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paste; No. 4, water-glass. In the spring of 1925, counts made on the cankers
treated with the different protective coverings gave the following results:—

Number
Number in which
Protective covering of cankers there
' counted Wwas no
control
Potassium bichromate and copper sulphate 60 . 56
Creosote and coal tar e : : 87 . 63
Bordeaux paste...... - . 71 ! 56
Water-glass 40 17

/

As the bichromate and copper and the creosote and coal tar solutions were
used on trees where there was a far greater number of cankers than was the
case with the other solutions, the better showing of water-glass and of Bordeaux
may not mean as much as the counts would suggest. Cleaning and treating
of cankers under these conditions did not give a satisfactory control. .

During the past symmer, 1925, a co-operative spraying experiment was
carried on with the Provincial Horticulturist. Mr. Evans, Assistant Horticul-
turist, under whose directions the actual spraying was done, has furnished the
following report of the work:— '

PERENNIAL CANKER SrraYs—1925

Rainbow Ranch Orchard: ot
" Variety sprayed, Yellow Newtown; number of trees in block—30)

« Formula used:—
Lquid lime-sulphur 1 gallon to 50 gallons.
Hydrated lime 2 pounds to 50 gallons.
Casein spreader 10 ounces to 50 gallons.

Dates of Application:—
First spray, June 30.
Second spray, July 21. ,
Third spray, August 11. . ‘
This was applied with guns attached to a 4-horseﬁower Bean power-outfit carrying a
gauge pressure of 240 to 260 pounds. The complete block was sprayecf on each date.

F. H. Keane Orchard:
Variety sprayed, Rome Beauty; 8 rows of trees in block.

Dates of Application:— :
(First spray put on by Mr. Keane, June 3).
‘First spray, July 6. :

Second spray, July 21.
Third spray, August 11,

_ The same formula was used here as on the Rainbow Ranch block. This was applied
with guns attached to a 8-horsepower Hardie power-outfit carrying a. gauge. pressure of
280 to 300 pounds. In this block of trees, two rows of trees were dropped at the 2nd and
3rd sprays giving this result—1st spray, 8 rows; 2nd spray, 8 rows; 3rd spfay, 4 rows.

ng .to excessive temperatures at the season when this work was carried out, it was
deemed advisable to add the excess of lime to lime-sulphur as a neutralizing agent %o pre-
vent spray-burn and russeting. : T
I am pleased* to. state this was an absolute ‘'success, as no evidence of russeting or
spray-burn became apparent throughout the period. ] i

_ Spray-burn injury had, however, occurred on the Keane orchard previous to our oper-
ations from an application of lime-sulphur without added lime put on by the owner.

L In applying the spray, care was taken to cover thoroughly every portion of the tree.
The amount of spray used per tree per spray on the Rainbow Ranch block averaged 74
gallons, trees 13 years old. >

The Keane block has not been worked out as no actual tree-count was made, but it
wfo%}ld closely approximate the amount used on the Rainbow block as the trees, I think, are
of the same age.

[}
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This coming winter we are taking typical trees in each of the §prayed
plots and, by marking all the old cankers, we will be able to ascertain what
effect the spray-programme has had in preventing the formation of new cankers.

InocuraTioNs oF THE CausaL OrcanisM.—Commencing on May 7 and
finishing on November 24, inoculations were made on thirty different dates
throughout the summer and fall on Rome Beauty trees at the Laboratory with
spores taken either from pure cultures or from the canker itself. Inoculations
were made by causing an abrasion of the bark with a scalpel or needle and then
applying the spores to the wound. Of these inoculations, eight have taken.
Re-isolations from these have produced a fungus similar in all respects to that
used in the inoculations. Its pathogenicity, therefore, is considered established.
{Figure 14 A.) ‘

CLASSIFICATION OF THE Disease—Very recently, August, 1925, a bulletin
has been published on this disease by Zeller and Childs of the Oregon Agricul-
tural College. . These authors are calling the fungus Gloeosporium perennans
and the canker the “Perennial canker.” Their technical deScription appears
in the Oregon Station Bulletin 217, August, 1925.

Fruit Ror

So far as we know, this fungus has not been in this respect a serious
offender in British Columbia. Apples rotting with this fungus have been
collected from storage, but its occurrence is rare. Inoculation tests have shown
that the rot is a very slow one; a rot on inoculated fruit kept in a moist cham-
ber was usually not more than one inch in diameter in a month’s time. Rots
have been produced in the laboratory in five different varieties, namely, Yellow
%ext)own, Wealthy, McIntosh, Rome Beauty and Yellow Transparent. (Figure

VEGETABLE DISEASES

The importance of the vegetable-growing industry in the Okanagan Valley
has increased greatly during the last few years. As indicative of ‘this, the
acreage planted to potatoes, tomatoes and onions in 1924 was 5,452 while in
1925, this had increased to 8,179. The importance of the industry is now such
as to demand very considerable attention from the pathological standpoint.
Reports of many losses in these crops are continually coming to the laboratory,
and as a preliminary to éntering on a definite series of investigations, a careful
survey of the whole district was carried out during the summer.

In all, some thirty-three diseases of economic importance were recorded,
and among these, there are several which are presenting a serious problem to
the growers, and on which investigations ought to be carried out immediately.
Among these might be mentioned the following:—

TomaToEs.—1. Grand Rapids disease (Aplanobacter michiganense, E.F.S.).
—During the past season this was one of the most serious diseases affecting this
crop. It was very widespread, the average infection being hetween 3 and 5 per
cent; in a few particular cases, however, infection running as high as 40 per cent.

From field observations it would seem that the pathogen is seed-borne,
although this is not shown by preliminary laboratory tests. The first appear-
ance of the disease in the field 1s usually at the time when the plants are from
ten inches to a foot high. The young, succulent, growing tips and the first
flowers wilt and turn brown and about a week later the plant dies. An examina-
tion of the stems and petioles even at an early stage shows the characteristic
browning of the xylem and in.advanced cases, of the pith as well. Ten days
to two weeks later, what seems to be a secondary infection shows up. (For
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complete description of a diseased plant at this stage, see the Annual Report,
1924.). The symptoms are similar for all later infections. The later the infec-
tion, the less the likelthood of the plant dying and consequently less loss is
sustained. In most cases of secondary infection, there is a decided tendency
to premature ripening of the fruit, which is usually small in size and may be
mis-shapen. Fruit set before infection takes place is not as a rule much
affected.

To date, no work has been done at this Laboratory with regard to resistant
varieties or general control methods. ‘

Soft rot (Bacterial). A bacterial soft rot of tomatoes was quite preva-
lent in many places. A bacterium was isolated, which preliminary laboratory
tests have shown to be different from both Bacillus carotovorus Jones, and

. B..aroideae Townsend. Further work should be done to establish its identity.

The patho_gen seems to be a wound-parasite and causes a colourless soft rot.
Green fruits are more susceptible than ripe ones. Losses caused by this rot
this year were of commercial importance.

Onions.-—Bdtrytis and other storage rots. The onion-growing industry
has assumed, in' recént years, very conslderable proportions in this district.
Every year, however, heavy losses are sustained in storage, owing to “shrink-
age.” » The “shrinkage” is due chiefly to losses caused by storage rots, Botrytis
Allit Munn being the fungus which has been most commonly found. The ser-
iousness of this may be realized when, out of 23,000 sacks placed in storage in
1924 by one selling organization, 9,460 were lost because of this so-called
“shrinkage.” Investigations to obtain a control over such losses which will be
suitable for our conditions are most urgently needed. :

MawngeLs.—A very serious condition developed in mangels in the district
about Kelowna. It was present in a varying degrée in almost every field
examined, the infection running from 10 per cent up to one case of 80 per cent.

The first symptom is a cracking and wilting down of the outside leaves.
Later the young leaves in the centre at the crown turn black and shrivel up,
even before they have properly unrolled.” When the roots are well grown,
large, more or less lateral cracks appear in them. These cracks may be more
than half the diameter of the root in depth, and up to two inches in width at
the surface. No rotting is apparent at this stage, but the exposed tissue is
blackened and dry. The latest stage in the field is a crown rot that sets in
about harvesting time. :

" A gpecies of Phoma, as well as one of Alternaria and a Fusarium were iso-
lated from the cracks and blackened leaves, but which of these, if any, is actu-
ally the pathogen has not been established. It secems very probable that the
trouble is to quite an extent physiological, brought about by certain conditions
of goil and moisture, : ‘ ‘ .

In one case where man%:ﬂs were grown on light land, a good irrigation
was applied to a patch which showed about 95 per cent infection, the leaves
being cracked and wilted down with the disease. In about two weeks recovery
wae almost complete., At the time the irrigation was applied, the crown leaves
were just beginning to turn black and no eracks had appeared in the roots.

Lerruce—Tip-burn (Physiological). This trouble prevents the growing
of head lettuce commercially in the dry regions of British Columbia, where the
production of this commodity could be, otherwise, a financial success. This
disease is, of course, well known throughout the Pacific Northwest, but no
satisfactory control measures have as yet been found. Further information on
the subject ought to be obtained as soon as possible.
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