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INTRODUCTION

There 1s a problem presented to the
people in Colorado as to whether the uredo stage

of the black stem rust (Puccinia graminig Pers.)

can overwinter and cause spring infection without

the common barberry (Berberis vulgaris) as an

alternate host.

In order to meet this problem the author
has carried on experiments at the Colorado
Agricultural College during the winters of 1931,
1822 and 1933. Field observations have also
been made during the early spring and summer months
of 1921 and 1932. A review of literature
on black stem rust is given and also the results

obtained on the overwintering of the wrediniocspores.
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HISTORY OF DISEASE

The cereal rusts have been known for
several thousand years. In the bible it is spoken of
as"mildew"which is the term svplied to rust in England.
in those bibical times it was thought to be a
pestilence as a judgement of God for the peoples!
gins. About 1000 B. C., Solomon prayed to Cod for
clemency, "If there be in the land farine, if thefe be
pestilence mildews, etc.” I Kings 8:37.

. The Greeks and Romans also feared the rusts.

Aristotle described the disease about 350 B. C. Pliny,
a Roman, sald "wheat was more gusceptible to mildew
attacks than barley." He also stated that it was the
most destructive disease of cereal crops and recommended
that the grain be sown early so as to Tipen before the
attack came.

There were also many ficticious beliefs as
to the source of rust. Many believing that certain
stars exerted an especially injurious'influence from
which the so-called secret evil arose, among wnich are
the rusts and mildews.

The first law toward destiruction of barberries
was passed in Ouren France, in 1660°> This was done as
they were supposed to have held some mysterious relation

to epidemics of wheat rust.



In 17236 Connecticut passed a law restrictin
cultivation of barberry bushes as it was observed the
rusyt Wés heavy where the barberries were located.

In 1797 Person found the fungus causing the

disease and gave it the name of Puccinia graminise

The first definite observations on rusts as
diseases were published by DeBary in 188b. He proved

that the rust was heteroecious and the barberry was

the aecial host of Puccinia greminise. Teliospores of

Puccinia graminis were germinated and the svoridia

placed on the barberry leaf producing aecia and pycniza.
With the aecidicspores, wheat was inoculated which
produced the red pustule containing the urediniae.

De Bary opened the scientific field on rust
investigations and a more comvlete study of this organism
has been made. Pathologists of today are continuing
the research on other disease as well as the rusts

trying to find a way of combatting theme

DAMAGE DCNE BY BLACK STEM RUST.

According to Dr. E. C. Stakman (1) the black
stem rust is thé limiting factor in grain production in
many sections of the United States. It is very destructive
on spring wheat and will sometimes cause great loss 10

Wwinter wheat.



Through a period of years it has been
observed that the rust destruction has occurred at
irregular intervels. In 1904 the loss caused by rust
in Minnesota and the two Dakotas was estimated at

£230,000,000.,00, In 1916 it was estimated that South
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Dakota had orospects of 150 million bushels, but in

"
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this same year there was an epidemic of rust and the

crop run less than 40 million bushelss A conservative
estimate of loss due to black stem rust in 1916 was
180 million bushels. These points bring out the

importance of the disease in this countirye

XINDS OF GRAIN RUSTS IN THE UNITED STATES.

There are four important grain rusts in the

United States, the black stem rust (Puccinia graminis)

which will attack our grains and several of the wild
grasses. This 1s the most important ruste

The orange leaf rust (P. iriticina), attack-
irg the seed leaves of wheat. Yellow stripe rust (P.
glumarium) attacking the stem and leaves, and crown
rust of oats (P. cofonata).

The black stem rust develops on the common
barberry. The uredinial stage occurs on the stems and

leaves of the cereals in reddish sori wihich are long or

ovate in shapee It occurs mostly on the stems but can

—B



also be found on the leaves. It can readily be dis-
tinguished by the naked eye. It may also occur on
other hostse.

Stakman (1):

Hordeum jubatum Elymus SPe
Agropyron repens -Fegstuca sp.
Agropyron smithii Koleria custata
Agropyron caninum Anthoxanthum puelli
Hystrix patula Bromus sDe

411 of those listed above can be infected

with Puccinia graminis, although there are forms of

cr

+

this rust which act somewhat differently.

y on wheat and also on

wid

exampleg, one form will gron
barley but normally will not attack oats or rye.
There is also a form which attacks rye and barley but

-

will not attack wheat or oats. All ©

-

he races Oor fTorms
can live on several of the wild grasses but not all of
them can attack the same grasses. There are thirty-
eight different forms of black stem rust and each race
has a particular host which it attacks.

The early orange leaf rust, Puccinia triticina

attacks the leaves of the plant when they first apvear
above the ground. The attack takes place in the spring
sown grain and in the fall on winter wheat. It can be
readily dietinguished from the stem rust by the rounded

orange colored pustules. Microscopically the srores are

4~



round or circular while those ©

or egg shape. (See Plate I).
This rust seems to be continually producing

uredospores or summerlspores, and live over the winter
as uredinial mycelium. Some pathologiste consider the

amage caused by this rust very slight, only slight
delay in maturity, while others say that there are no
injurious efrfectses.

The uellow stripe rust, Puccinia glumarium,

was found in Arizona in 1915 on wheat and in the western
Unifed States on barléy, ryve and many wild grassese

The pustules can be determined from the gremlnis

species by being very 1ong and yellow in color. The spores
are much longer than those of graminis. Recently

Dr. Stakman has found considerable stripe in Mexico.

Agide from Arizona it was found in Wyoming. It has never
been found in Colorado.

Crown Tust of oats, Puccinia coronata, has a
bl b

-

similar 1life history to that of graminis. The spore

stages are the same but the shape of the teliospore

can readily be distinguished by the crown shaped apex.
The sporidia go to the buckthorn or Rhamnus spe.

and develop the aecie stage. Epidemics of crown rust

have occurred in areas where the Rhamnus is growne The



spores germinate spreading very ranidly from whezt to
wheate Berberis spp. and Mshonia spp. shrubs gusceptible

to ruste

DESCRIPTION OF PUCCINIA TRITICINA (ORANGE LELF RUST)
Uredinia, generally on under sice of 1

somewhat small, oblong, black and covered by the

epidermis. Svores are oblong, obtusely and sorewhat

pointed above. According to Jackson and Hains (3)

the aecial stage hag been found.. The repocrt is as

follows: In the spr

ng of 1912, ten specimens of

wintered teliz of Puccinia triticina were germinated and
sown on 48 gpecies included in 19 genera of the families
Ranunculaceae, Boraginaceae and Hydropyllaceae. The

results were negative, except in the case of two sovecies

of _Thalictrum repens where pycnia were produced. In

the spring of 1930, 37 collections of wintered te

} e}
ot

were germinated and sown upon 14 species of Thalictrunm.
Infection resulting in the development ofipycnia or
aecla was obtained in 84 instances uvon 12 of these
specles. The most vigorous develovment of aecia was
obtained on four exotic species. Infection was only
occasionally obtained on the native species used with
but a weak development of aecia. The collection of
telia giving infection were from Pennsylvania, Vest

Virginia, North Carolina, South Carolins, Alabama, Georgia,



Mississippi, Tennessee, Kentuoky,llndiana, Michicgan,
iowa, Minnesota, Iowa, Missouri, Louisiana, Texas,
Arizona, California, Washington, and Idaho. Aeciodio-
spores obtained from 30 of these cultures were sown
back upon seedling wheat producing in every case

uredinia typical of Puccinia triticinae

g

DESCRIPTION OF PUCCINIA GLUMARIUM (YELLOW STRIPE RUST)

Abundance on both surface of leaves and 2also
occurring on the stems. The pustules are arranged in
long lines being yellow in color, frequently occupying
half of the leaf blade. Uredospores are globose fo
broadly illipsoid.

Teliosporesvoccur on underside of leaf or
on the stem arranged in long lines with a few scattered
on the inflorescence. They are oblong and rather club
shaped being dark brown or black 1in colore

Begide the cereals they are found on several
of the wild grasses, such as Agropyron spp.,_ Bromus,
Elymus and Hdrdeum.

Puccinia glumarium has no known aecial. I%

is called spring rust on account of its early appearance,
and yellow stripe on account of the sulphur yellow

color. The sori are as long as 7 cm. and found on the
upper side of the leaf. The uredinio are abundant

as early as the beginning of May and it is known to



overwinter ea81ly.

Mo;phologx Qi;fuccinia craminise.

The species Puccinia graminis, has been

divided into a number of different forms Or Taces

by Ericksson and Henninge Morpnologically the

~h

‘raoes or forms appear nearly identical but di fer
physiologcially in the nmanner in which they inTect
hosts of different genera or even of different
species. The names of diffe rent forms are:

Puccinia graminis tritici, Puccinia graminis gecales,

Puccinia avenae, Puccinia graminis triticl

compacti
Puccinia graminis phlei-pratensis

They mey be classified as the following

Class —— Basidiomycetes
Sub-class —--Protchasidiomycetes
Order -- Uredinales
Genus - Puccinia
Species —-—- Graminis
Variety —-—- triticil
tritici compacti
gecalis :
avenae
agrostis

phlei-pratensis
Stakman (2), states that size and shape of
urediniospores are similar; Thowever, if a large number
of spores are measured and the arithmatical mean orT

biohmetrical mode determined, it becomes apparent

that there is some diffsrences

Puccinia graminisg tritici, spores are nearly
constant in shape, size and colore. They are long, but

in width are about the same as those of Puccinia graminis

-8~



avenae. Shape is eliptical to ovate, color bright
vellow. Mode 33.54 u x 1971 Ue

Puccinia graminis tritici compacti. GQuite

gimilar to Puccinia graminis tritici. Color practically

the same. Spores slightly longer, shape ovate to

ellipsoid, Mode 31.78 u x 18.52 u.

[

Puccinia graminis secales, uniform in size,

shape and color. Shape elongate - elliptic, color dull
vellow to grayish, mode 27.383 u % 168.93 U

Puccinia graminis avenae, coler bright cadmium

yellow, size and shape very variable,shape ellipsoid or
globose. Mode 28.84 x 19.49 u.

Puccinia graminis agrostis spores similar to

fTorm abovee. Somewhat smaller. Mode 232.72 x 18.18 1.

Biological forms Size Limits Modes

P. graminis tritici 23.04-40.96 x 15.04-234.96 32.84x19.71
P. graminis aveneae 19.230-37.123 x 13.76-25.80 28.84x19.42
P, graminis phlei-

pratensis 16.00-38.76 x 12.80-31.12 233.40x17.21
P. graminis secalis 17.93-38.73 x 13.44-31.44 27.33x168.93
P. graminis tritici

compacti 24,96 -38.08 x 14.40-35.28 31.78x19.523

Stakman and Plemeisel worked with the various

strains or races to deteramine the hosts for various
biologic‘forms of Puccinia graminise The work was carried
on in the greenhouse . Inoculations were made on
different grasses, especially cereals and the results

tabulated.

— O



Agropyron caninum is the host for both P. gramin

tritici and P. graminis secales.

Agropyron smithii both P. graminis tritici and

secales were presente.

Agrostis fatua can easily be infected with P

graminis avenae, also P. graminis coronata.

Avena sativa is infected with P. graminis avenae.

Dactylig glomerata may be infected with either P.

graminis avenae or P. graminis phlei-pratensgisge

Elvius canadensis can be attacked with ease by

the folliowimg fbrms: P. graminis tritici, P. graminis

tritiei compacti, Pe. graminis secales.

Cultivated rye (secales) is infected by. Re.

graminig tritici, P. graninis secales, the latter can

not infect wheate.
Festuca elatior contained P. graminigs phlei-

pratensgis, oats, barley and rye may be weakly infected.

Deer successfully infected oats With.g. raminis
tritici, taken directly from wheat.

Freman and Johnson also succeeded in infecting
‘Tye more easily with barley rust than with wheat rust.

On field observations the author has noted
several cases where the above could be used for
explanation. For example, a rusted rye field may be
near barberries heavily rusted. The stréin could be

P. graminis secales. The next year wheat was planted

-1 0~
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on the same field, very little rust appeared, while
the bushes were heavily rusted. The P. graminis
gsecales form produced the aecidia on the bushes

but this form will not attack wheate

PHYSIOLOGY

)

The incubation period of the various forms of

Puccinia graminis varies considerable on the same

host according to Stakman and Peimeisel (2).

The age of the plant, the temperature, the light
intensity may &ffect the rate of development of the
rust materially. The cereals are usually susceptible

at any age up to the ripening time. The susceptibility

-y

of some grasses under greenhouse conditions seems %o
be greaters. Species of Agropyron and _Elymus seem to
to be extremely susceptible when young and much less

when older. Although under natural conditions the

plants may be older and become infected. Phleum

pratensis and Agrostiis alba seem to increase their
susceptibility with agees They found other grasses

such as Dactvlis glomerata to be squally susceptible at

all agese. He believeg that if such observations were

carried on an extensive scale under various conditions

and with a large number of species of plants, and

different forms of rust, it would seem quite possible

to explain any conflicting results obtained by investigators.

Temperature is important in determining the rate

.



of development of the various biologic forms. Ko

the different forms. He says that contrary to a

=1y

fairly general belief, stem rust seems to develop best

at fairly high temperatures, provided conditions have

@

been favoragle for infectione The best infection usually
resvults when the temperature is low enough to cause
the condensation of moisture in a very fine film on the
leaves. This usually occurs at night. Then infection
having taken place, the urediospores seem to develop
more rapidly at higher temperatures up to a certain
point, probably about 7b degrees Feo During extremely
hot'wéather, it is difficult to secure heavy infection,
'probably on account of the difficulty of inducing
a Tilm of water to forme. Low temperatures below 85
degrees F. inhibilt the development of the rust because
of the effect of heat on the vigor of the plant.
Considerable amount of sﬁnlight is also necessary
for development of rust. Cloudy weather may lengthen
the incubation period a week or mores

Stakman and Piemeisel (38) inoculated plants,
placing them under bell jars for equal lengths of tinme,
keeping them side by side. Some being ﬁartially shaded

and others kept in direct sunlight. The shade plants

-] 2



were weakly infecteds Plants where the light was

completely excluded, developed no Truste

LIFE HISTORY

Puccinia graminis has two stages on barberry,

the spermogonial and the aecidial, and two on the

grasses) the uredinial and teliae. The first appearance

I~

on the barberry is the latter part of April or the

_4)
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st of May. In the summer of 1933, the first
infected bushes found in Colorado were found on May 8,
on sprouts east of Denver. This was the pycnial stage,
occurring on the upper surface of the leaves. The
spots are round and convex above the surface rénging
from 3-4 mm. in diameter. On ripening they turn orange
in color due to the development of the spermogenes
which are the small bodies walled in by a large number
of orange-like cells, the spermatia. These small
oblong to roundish bodies do not germinate freely and
their exact function is not knowne They are

supposedly gametes which have lost théir funotion.

On the lower surface of the lea? just below the
epidermis a large mass of hyphae arise, causing a
rounded dome’appearance. The hyphae within are shorfer
giving rise to parallel chains of spores known as
aeciospores. They are gradullay pushed up each new
spore formed below the older ones. The evidermis is

soon ruptured, the edges of which revolute and there is

_ formed an orange cup full of chains of aecidiospores.



The older spores at the top are blown away and are
replenished by the new produceds The spores germiﬁgte
readily with long germ tubes. The spore has one

well defined germ pore. It is not resistant to drouth.

The aecidiospore is carried by the wind to the
grain and here lodges on the stem or leaves. On
germinating, the germ tube grows over the surface of
the plant and soon finds a stomatal pore. On entering
it works its way through the intercellular spaces
occasionally sending haustorium into the mesophyll
cellse '

After several hours this mycelium begins to form
a third spore, the urediniospore. Aknothike hypha
is formed just beneath the epidermis some of the
branches turning upward forming layers or rows running
parallel tb the surféce. The hyphae ﬁhen divides
into two daughter cells, the lower of which develops
a stalk and the upper becomes a urediniospore.

The spore 1s oval in shape containing a double
cell wall the outer being cutinized, containing spines.
Two nuclei are present ahd four germ pores. Anumber of
spores forming butsts the epidermis forming a pustulee.
Several pustules on the stem constitutes a sorus.

It is very easy for the urediniospore to break
from the pedicel and be carried by the wind to adjocin-

ing plante or other susceptible grains. Here they will

—1l4-
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germinate producing mycelium which will penetrate
the epidermis and in turn form more fresh uredo rateriale.
This can be repeated indefinitely as long as conditions
remain favorable. It is alsoc very easy for the mycelium
to go up and down the leaf producing fresh sorie.
The linear pustule can be accounted for by the movement
of this mycelium.

Urediniospores may retain their viability for
several months depending on the eneronﬂenual

fewd

conditionse Drying or freezing conditions they are
B <
able to live for about three monthse Alternate
freezing and thawing kills them in a short time.
Due to the former drying conditions which occur,
the mycelium which had produced the urediniospores
now begins to produce (at first in the same, afterwards

in separate SOTl) the fourth kind of svore, the

b

teliospore. In P. graminis there are two cells formed,
each being a spore ahd capable of independent germination.
This spore is also formed on a pedicel being
club-shapeds. The walls are heavy, the contents appear-
ing brown, granuiar and at first oily. One large
ﬁuoleus is the center.
The function of the teliospore is to act as &
resting spore, tiding the rust over the winter. Due
to the heavy cutinized wall it is able to withstand severe

‘conditionss



Each cell has one germ pore and when conditions
sre Favorable in the spring, there protrudes through 1%
s rTather long tube which divides twice forming Tour
separate cells called the basidium. Each cell under
ordinary conditions produces a small stalk on the
end of which a basidiospore or sporidia i8 formed.
This spore can germinate indefinitely and form

ne of the

O

a conidium resembling basidiospae. IT
detached basidiospores or conidiung are carried to the
surface of the common barberry leaf its germ tube
bores through the cuticle entering the tissues forming
mycelium which in turn gives rise to the spermogenes
and aecidiae |

In connection with the aecial stage it is
interesting to know of the number of sporss produced
which has been worked out by Christmen at St. Paul. One
gecldium containsg 8000 aeciospores. There are on an
averdge 36 aecidiums to one cluster cup. An average
of 8 cups on a leaf. Eighty per cent of the leaves
were infected on a bush containing 35,000 leavess
Prom the former there would be 23 million aecidlospores
on one leaf and for a bush 7 feet tell, 3% feet iﬁ
diameter there would be 64 billion, 512 million
aeciogporess At this rate it would not take many
bushes to saturate the air with spores in the near
vicinitye

~16=



STEM RUST EPIDEMIOLOGY

The relation of Barberry rust to the provagation

of Black Stem Ruste

Stem rust epidemiology takes up the work of the

study of overwintering of the urediniospore anc observa-

e

tiong of the rust in the field. In finding ruet one

should be able to account for its presence and obtain

n done by tracing

L
[
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the evidence for proof. It is o

m

the rust to infected barberries or by finding the
uredinia to overwinter, or a study by the use of slides

~

exposed at different elevations to see it the spores

are blowing into the area from adjoining territories.

0.

e

ck

We have been able to trace the rust fo infec

barberries in several cases. The gpread 1s illustrated

by the maps (See Plate 3), one of the property of D.E.

1

Bliss, Greeley, Colorado, the other of P. Dines at

H

Berthoud, Coloradoe. The rust in the surrounding territory
must be accounted for by the presence'bf these bushese
‘Another striking example ie the one which was

found at Burlington, Colorado, in June, 1922. In the
town there were three properties on which 12 heavily
infected barberries were growinge. It was found that

the rust from these bushes had spread for a distance

of ten miles or more. It was also noticed that the

rust was heavier near the bushes than it was further

awaye There were several wild grasses such as Agropyreon

A}



8pe, Elymus spp.; and Hordeum sppe heavily infected
with the rust which indicated that it cen pass from

the bushes to wild grasses and in turn to the wheats.
This was a local epidemic, rust only existed in the

area near the busches.

In Minnesota, when tracing the spread from
infected bushes they find that they oan‘only trace
them a short distance before running inio a spread
from other bushess This is due to the large number
of barberries growing in thig State. A number of
gsmall local epidenmicswithin a éhort time leads to a
large epidemic which may cover a great territorye.

OBSERVATIONS ON UREDINIAL OVFRWINTERING AT
SELECTED STATICNS IN THE FIELDe.

If rust 1s present and no barberries can be
found for several miles, the problem is then a case
of overwintering or blowing in from infected areass
The author has made a series of observations on

*

overwintering by selecting various stations in the

northern part of the State where Tust occurred in 1921.

The substratum of the rust was selected on the
volunteer graing, fall sown grains, wild grasses and
straw or sutbble. The varieties and locations are
tabulated on the result sheet. Fach plot contained

an abundance of fresh viable uredinia in the fall,

~18m



After locating the plots it is necessary to
make notes on thé conditions of the hosts The fall
sown and volunteer grainsg were vigozrous and
contained plenty of rust. Some plots were seedlings
while otherswere grain which had been planted late
in the summer. The stubble was selected from rusted
fields after the grain had been cute. An abundance

of material was avallable so as to have plenty for

tests throughout the seasone

IMMEDIATE TOPOGRAPHY

The plots were located in protected places from
animals to avoid any destructione The stations listed

from 1 to & were exposed to weather without protectione

O,
|._lo

The material on the stubble was expose n one plot,

yel

e

another covered with leaves and another placed in a
hole and-covered. Rusted maferial wag also set out
on a ditch bank, one on a south slope and one on a
north slope. It is necessary to see if the slope

affected the 1life of the sporese

METHODS OF GERMINATING SPORESe.

After the material was located and all notations
made, it was then necessary to ccllect material from
gach plqt at different intervals throughout the year

and make germination tests. Two methods were tried the

~19-



iatter being the-better.A Take a glass slide and
-fasten.a giaSS ring to it by the use of vaseline.
Place in a few dfops of distilled water, sow the
sporés over this and invert it over the ring. Place
Ithe slide,in a moist chamber and allow to stand for
48 hours, then make countse The second method ig by
taking a slide and placing a small circle of vaseline
in the middle. Place on a drop of distilled water
and sow the spofes on thise. Plaée the slide in a

petri dish and the petri dish in th

®
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The germinators used were those in the Colorado
Seed Laboratory which are kept at a constant temperature

of 20 degrees C., which is the optimum for the best

o]

ry

germination of the spores. Counts wers made at 48
and 72 hour intervals, before being taken out.

The percentage of germination was madé by marking off
half or fourth of the field and counting the

number of spores present; also the number that

germinated, and in this way & percentage was obtaineds



TABLE I

LIST OF STATIONS WHERE THE PLOTS WERE
LOCATED GIVING HOST, STAGE
~ AND DATE COLLECTED

Date

NO. Location Host Stage Located
1 3 mi. 3. of Fort

Collins Oats Volunteer Sept.5,1921
2 South of City Park " Oct.1l, 1921
2-' if ff N " Barl ey I_I ’ 1l f 4]
3 Experiment Station Wheat Heading -

out Sept.15,1821
4 2 mi. N.of Grezley Wheat Volunteer Oct.3, 1831
41 ] ) ] - O ats [} f1 f (]
5 3 mis. Neof 'Loveland Timothy Mature Oct.3, 1921
51 . o ] Rarle _
( wild 1 " 1 f

6 1l Mi. E.ofBerthoud Oats Volunteer " " i
61 n 4] 14 n Barl ey I 1 1 1]

The following gives the data conceraing the
collection of spores and the percentages of germinatione
The preparation date is given, that is, the date the
spores were collected and placed in the germinators;
They were immediately brought in from the field and

-

placed in the germinator by the method already explained.
The stations are indicated, the percentage of
germination, the germination test and the témperature

at date of collection. The date of germination test is
the date on which the counts were mades A thermometer
was carried to the stafion when spores were collected.

The collections and tests were made at the given intervals

from September, 1921 when first collections were made until

~21~



the spores failed to germinate, several check
tests were made after no germination was obtained.

The tests were then droppedes

— D =



PERCENTAGE GER¥INATION OF

Table II.

PUCOINIA GRAMINIS DﬂBliG_IHE_WTﬂTEE

1921-1932
Prepara-; Date Station (% of Condi-; Temperature
tion termi- ¥umberxr Germi- tion at date of
Date nation nation Collection

Tegt Test
9/18/21 19420/21 i1 94 Fair Fair
9/18/21 |9/19/21 "
9/10/81 9/19/31 {2 84 " L
9/18/21 8/19421 '3 89 Lu o
9/23/21 |9/28/21 |1 84 o "
9/24/21 |9/28/21 .2 50 o U
9/34/21 |9/28/21 |

| 8 K M3 94 0 t
10/1/21 {10/3/21 | |

18 Ao M. |1 45 L "
10/1/21 :10/3/21 | |

8 4 M. |2 75 Barley! ® u
10/1/21 110/3/21 | | %

8 AM. 13 |45 Oats M -
10/5/21 10/6/21 l4Wheat 40 n 737F e
10/5/31 |10/6/31 4 Oats 85 Good |73 Fa
10/7/31 1o/1o/21§

iAe Mo '3 Dats no o 85 Fe
10/7/21 %10/10/21; o !

Ae Mo 2 Ra I‘ler87 L :80 e
10/8/21 (10/11/21' ;

Ae M. 6 Barley 97 " ' 80 Fo
10/8/231 i10/11/21; 5

P AWM, r610ats 510) Dried /80 F.
10/11/31 10/13/21 i ;
10/15/21'10/17/21; |
10/15/21:10/17 /21! ; !

Al M. 13 | 98 [ n 182 F.
10/15/21 10/17/31,

! Ao Mo 58 Oats 95 " lGBUF
10/15/21}10/17/21 ]

A. M. \8 Bar1ey;95' " ’62 Fa
10/15/21{10/17/21'6 Oats 93 " B2 F
10/18/21}10/20/21 ! %

Ao Mo |4 75 " Warm
i



Table II conintued

10/18/23110/30/21 |4? Low g Dried | Warm
Mo | Ae Mo | ; ;
10/31/21 10/24/21 ! i
P. Me | As Ms 1 ‘Low | Dried | 84 Fe
10/31/21:10/24/21" g |
A. M. A. M. 12 Hordei i50 | Fair |79 F.
10/21/21 10/24/21?2 Avenae 150 | Fair |79 F,
A. M. ; |
10/81/81 |10/24/31 | 3 avenae |

xtell& s 79 Fo

10/21/21510/24/21 2 philei~<no Good |79 Fe
} . !Ura+en81s
10/31/31:10/234/21:!3 P.ge ;

{tITulCl 03 Good | 79 F.
10/36/31110/28/231:6 Avenea378 ' Good |79 F.Clear
10/28/21 |10/31/31:8 phlei- | §

i pratensigas | Good |87 B,
10/28/21110/31/231:1 P.g. s o

P.Me. AMe. ; aveneae 15 j

i [(low) food [ B7 Fe !

10/28/21 10/01/21;3 Poge | :
P M. - A. M. itritici {74 ! Good |84 F.
10/31/21{11/2/21 }4! iLow Good | no
Ao I‘»‘_. f ?
10/31/21 {11/3/31 | .
_ A, Me .4 Low Good 0o
11/5/21 i11/7/31 i5 120 | Good | 73.5 Fa
Pe Mo { 4o Mo ;
11/5/21 {11/7/31 :
P. M. Ao Mo 5! 140 Good Fa
11/5/31 {11/7/31 ;| !
AJM. Ao Mo 11 {75 Good Fe
11/5/231 11/9/231 ;. g
Ae Mo ‘ A. We 3 :90 Good F.
11/7/21 11/9/21 3
Ao M. A. Mo {8 ;70 Good Fe
11/7/21 {11/9/21 | :
As M A. M. 3 350 Good
11/7/31 {11/8/21 :
Ae Mo 1A, Me Tilﬂothy 3 y

Lake 35 Good 73D Fa
11/13/21 1 175 Good | 72.5 Fe
11/128/21 111/14/31 ‘

Po I‘Wo 1 A.. M. ’ 6 50 ‘ GOOd 64:. FO
11/18/31 {11/14/231 '
Ao Mo Brigh-
ton 50 Good £5. F.




Table II continued

1T/16/2T 11/17/2]

A. hﬂ.

11/21/21
A,
11/21/21;
he M.
11/38/21
Ae M
11/38/21]

!

|

Mo |

]
{
f
i
[
i
;

Ao M’o :

12/2/21
13/2/21
13/2/21

12/2/31 |

158/8

10/8/5

1 7/92
/z/az

1/3/22
1?3722
1/13/22
P.l.
1/13/22
Pe Mo
1/13/22
P.u.
1/13/22
Pl
1/13/23
‘P.M.
1/13/22

1/13/22

1/13/223
A. M.
1/13/22

Av M
1/13/22

PR

(1/5/22
17 /16 /232

1 /18/29

11/25/21
11/25/21

o
VIRV IRACIRAY

12/12/21
13?12?21

1/5/22
A. M.

/)

1/16/23

1/18/22
1/18/23
Ad M.
1/16/23
1/16/23
1/16/33
1/16/23

1/16/22

U1 01 LI Ol

-C
0

(O] (¥} H =
ct e
H
l.-l.
[l
'Jc
Q
l_l

5‘n Je
graminis
5'wheat

grass

3

3

No
No

Low 10
No

i 30%

{ 20%

R

v

20°C.X.B3. Fou
20 C.K. 83, F.
20 CoKol 83, Fo
20 @.X.  58. F.
20 CoKof 434 Fo
20 C.KJ 43, F,
30 C.Kd 43, Fo
20 C.Xo 43. Fo
80 C.X4 43. F.
20 4z, F.
20 - 4%, Fa
20 4%, F.
20 B8 Fa
20 58 Fo
20 58, Fe
20 58. Fo
20 48, F,
20 48, F,
3 8. Fo
20 48, F,
20 48, F.
20 48, F.
20 48, Fo,
20 48, F.
20 48. F.
20 48, Fo



Table II continued

— 3
3/11/32 [3/13/22 |} 5'hordei J. no 30 42+ Fa
2/11/32 {1/13/33 | 5'he. no 20 43¢ Fa
Jjubatum
2/11/32 [2/13/32 i5' " = no 20 42. Fa
2/11/32 13/13/33 { 5'phelum 30 20 42 T
2/19/32 [3/31/22 | 5'h, :
jubatum no 20 36e Fa
2/19/22 (2/31/232 {5 H.
» juvatum no 20 38. Fo
3/19/32 {2/31/22 |5 h.
jubatum fo 30 36e Fe
2/28/32 [3/23/23 15 h.
jubatum 5% 20 40. F.
3/10/28 [3/12/223 15 h.
A. M. jubatum no 20 24s Fo
3/10/228 |3.12/33 {5 he . '
jubatum no 20 34. Fo
4/20/28 [4/23/82 |5 he
jubatum no 20 40e Fo

Table IIT indicates the date of first germination

and the percentage c¢f viable spores; also the date when
no spore germination could be obtaineds One can
compare the time elapsed from high germination to zZero

or the different hostse

Hy

It can be noted by this data that the longest viable

urenidiospore was on Hordeum jubatume.




TABLE III.

The graph indicates the highest germina of

| Date of ) Final Date ,
Stee { First % via—- | of Germi~| %
Yo, Host | Germi- bility ‘nation | Viable
| mnation of Test '
i Test Spores
1 Oats September | December
; 15, 19311 94 12, 19281 0
2 jOats October 84 January
g i 1, 1931 12, 19233 O
31 |Barley ;October January
g 1, 1221 | 7B 13, 1932 0
3 iWheat September | January
| 15, 1981 89 | 16, 19223, O
4 |Wneat _|October ?
3, 1931 40
4, [Oats {October 3, | November
z | 1931 85 i 3, 1921 0
5 Timothy October 8, i December
| 1931 20 [ 3, 1921 0
51 |Barley |October | March 13,
(wilg) | 8, 1921 | 40 | 1922 I 0
5] QOats ;Qctober i Janvary
lg, 19231 50 16, 1923] O
tion

urediniospore from any one plot by months from Sevtember
1821 to April, 19323

The following chart indicates the test msde on
the uredo material collected on stubbles Ten small
bunches were made containing several stems %o a
bundle. These were placed in an erect posiition ocut in
an open field exposed to all weather conditions, protescied
by an open screens

The plot was established Septesber 15, 1921 and

tests made at intervals until no germination was obtained.

-7



The results are tabulated as to date of collection,

and placing the spores in the germinator, date on

- wWhich the counts were made, percentage germination,

remarks and tewmperatures at time of collectione
TABLE IVe

STATION NO. 4 NEAR BOTANY
ANNEX STUBBLE TEST IIl.

| Date Date % |
No. [Placed of Germi- Temperature
| in Germi- | nation | Remarks | on
5 nation Collection
804 | 9/27/21 | 9/30/2L | No Dried |
538  ® . | ey/29/21 ! ;
' A. Me 15
537 | "OAM. 65 i
6lL4 " A. Ms | 45
431 - n 9/30/21
AMe 75 Warm
237 | n 9/29/21 |
AsMa I 85
418 | 9/30/21
AJM, 10
245 | M 1 9/30/31
’ AJM, 35 Cool
435 | v 9/20/21
A. M. 60
434 | v 9/30/21 |
Ae M no Dried |
874 |10/3/21 | 10/5/21 L
Pl AoMoe no Poor slide! Cool in 8:
604 - 10/3/21 | 10/5/21 |
P.M. é'M° Fair Dry P
538 | 10/3/21 | T0/5/21 | § |
P.M. AM. 75 Good b
B37 | 10/3/21 | 10/5/21 | o
P.M. AM. gFair . On Plate | i
615 | 10/3/81 | 10/5/21 | |
PN, AM. 135 Fair germ.; !
481 | 10/3/21 | 10/5/21 |
PLM., 8.1, | 85 Good v
337 | 10/3/21 | 10/5/21 |
‘ P.M. A, i35 Dry t
416 | 10/3/21 | 10/5/21 |
A. M. |Fair Dried out "
245 10/3/21 10/5/231 ¢
AM. jLow L L

~28~



Table . 1v continued
435 | 10/3/21 | 10/6/21 .
P { A. M. ino Clear
434 | 10/3/21 | 10/5/21 |87 Very Good "
574 | 10/13/21] 10/7/21 |no Dried 84
604 " B i Low Good "
538 i il i { 11 i1
537 | M " No  Dried .
815 | U u & . Conditions
: Good “
431 { L Low | Good "
237 1 i ) fo 1
41 6 f |4 u it 1
245 | " " 20 Dried "
435 . " Low Good "
434: HE i1 4_5 1 n
435 | 11/3/21 {11/6/21
3 P.M. L. M. No Good 68
416 | 11/3/31 |11/8/21 |r= " "
604 11/3/21 {11/8/21 v i i
615 | 11/3/21 111/8/21 110 " "
574 | 11/3/21 }11/6/21 {15 n o
431 | 11/3/21 111/68/21 |no " n
434 | 11/3/21 111/68/21 v u o
237 | 11/3/21 l11/8/31 v n "
265 | 11/3/31 {11/8/21 | Dried "
537 | 11/3/21 }11/8/21 |how Dried "
538 | 11/3/21 [11/8/31 {» Good "
574 | 9/27/31 19/30/21 {uo Poor culture
- Dr
537 | 18/20/31]12/32/21 |v 3205 32.5
604 | 13/30/21112/22/21 |» 32.5 32.5
431 | 13/20/21{12/23/21 | 32.5 32.5
237 | 12/20/21{12/22/21 |Low
% 3245
538 | 13/20/21(12/22/21 |No 32.5
455 12/80/21113/22/21 {Low 32D
. 2%
537 | 13/20/21{12/22/21 |No 32.5
574 | 12/20/21{12/22/21 | 32.5
418 | 12/20/21112/23/21 | 33.5
434 | 13/20/21{12/23/21 | . 32.5
B45 | 13/30/31{12/22/31 (v © 33.5
574 |18/25/22 |12/37/28 | . 28
416 | 12/25/22{12/27/22 |* 28
537 | 13/85/22|12/237/22 |n - 28
604 | 13/235/23|12/27/23 |* 28




-Table IV ooptinued

435 | 12/25/28112/27/22|No T 28
431 | 12/25/22|12/27 /32" 28
343 | 12/35/22112/237/232|" 28
538 | 12/25/22|12/37/22(" | 28
237 | 12/25/22(12/37/22|" | 28

o

A bundle of stubble was placed in a hole and

p.:

covered with straw. It was protected from winds an

ﬁ

extreme cold weather. It was found %o contain fre
uredo material January 27, and no siores were found
viablee

A gimilar test was made on fresh material placed
on the ground and covered with leaves. The resﬁlt‘ were
' same as the abovee 4 test was made also of gpores on
stubble which was placed in 2 small shed protected from
all moisture and winde. ©No germination was %0 be had.

Plots containing rusted material were placed on
the side of & ditch, one on the north side and the other
on the southe The plot on the south gide of the ditch
retained viable spores longer than did the one on the

orthe The tabulated results are as follows?

TABLE V. STUBBLE PLACED IN HOLE
Date placed in, November 8, 1921

Date of Date of % Temperature on
Collection Germination Germﬂnatwon date of Colliection
Test A
1/55/28 11/28/223 No 287

-30=



TABLE VI. STUBBLE WHICH HAD BEEN IN BARN

Date placed in, November 8, 1831

Date of ﬁate of Percentage | Temperature
Collection Germination | Germination | on date of
test Collection
1/25/33 1/27/22 Mo 280
TABLE VII. PLOTS TXPOSED ON DITCH BANK

Date set out, November 7, 1921

| Date I Date | % Temperature
Gollectediermi- Germi- on date of
1nation nation Collection
, 1 Test ~

South Pot 11/28/21 11/30/31 45 587 F
# n 11/28/31]11/30/21 no 58 F,
North pot 12/20/21] 12/22/21 H 38 F,
South pot 12/20/21_12122/21 n 32 Fo

INOCULATION EXPERIMENTS

A series of pots were planted in the greenrhouse

with different varieties of grasses and inoculations

made to establish rusted material for field pur

and tc observe rust developmente

The material received for incculum

following natures

o

3

0ses,

. was of the

Host From Kind _ Collector Date
- Collected
Wheat Lincoln,Nebr,. P.ge Peltier g/28/21
v St.Paul,Minne. » Pege 0.S.4mmodt 10/7/31
Erickson Pullman,Wash. P.g. Humphrey 10/7/31
Wheat Manhattan, Kan, Peg. C.0.Johnston 11/9/21



TABLE VII.
GREEVHOUSE PLANTINWGS

t Nos Variety Date Planted
1 Marquis 9/18/21
2 Turkey Red f
3 Xanred "
4 Marguis ReRe. "
5 Calif. Pearl
(Barley) "
c1 Defiance (10923) 10/7/21
G 2 1 i i
C 3 11 ki it
C 4__ 1 It 1
Dl 4] 3 it
D2 t 1 it
DS i 11 11
D4_ il 1t it
El Qats "
E8 1] i1
Fl Timothy "
‘F 2 i i
TABLE IX.
INOCULATIONS
Pot No. Variety Incculum From Date
Dl Defiance Pege Febraska 10/6/21
cl Defiance i n n
3 Kanred " P, Davies R
B Calif. Pearl
" (Barley) L Sta. Noe 27 "
4 Yarquis R.Re " Sta. No. & 1

-3



TABLE X
RESULTS OF INOCUATIONS.

Date Stage of Kind Date i
Inoculated Host and of |From of @egree
| Varieties Rust " garliest | of
: " InfectionInfection
10/6/31 | Seedling Lincoln, i
{Defiance) {P.g | Nebraska no i no
i Seédling ; .
: (¥arquis) | " | Greeley | " P
" Seedling : |
- | (Calif. { Fort §
Pearl . Collins " L
RaTl ey) 1 ! t
" Seedling i Fort ;
(Defiance), " : Collins " | "
" Seedlin % |
(Kanred% “ gP.A.Davies u "
|

The results were negative due to a blight which
attacked the plants after they had been in the
germinator. The results of the 1933 inoculation
experiments were very successful as you will see later.

METHOD OF MAKXING AN T¥OCULATION TEST.

Plant the grain or seed in pots preferable 3 1inches.
After the seedlings have grown to 4 or 5 inches it is

fo)
=

L0

H
o

then time for incculation. Obtain fresh u
material and place several spores on a fliat needle.
Moisten the leaves with distilled water, run the
needle with the spores down over theleaf and 1n this
way establish a thin film of moisture with the spores
suspended. Then place plants in incubator. Another

successful method is to apply, or push spores on the

moistened leaf and with the thumb and forefinger run

—~3 3



over the leafs This is all right when one is working

4

with but one straine If several strains are used the
other method is best as one can take care and not mix
the formse

10U

=
mn
|+
I
o

-

The pots are then incubated for 48-72

a glass covered incubator or moist chamber. Afte

=

this place them out on a bench until the pustules

begin to forme Then place out of doors during the

daytime fn good weather to harden. It takes about 8
days for rust to form after incubatione
TABLE XTI.
WEATHER REPORT
Date of |
Collection Station 1 { Station 3
9/15/21 Fair | Fair
9/16/21 | Fair | Fair
9/17/21 Fair . Fair
8/18/231 Fair rain in P.l. | Fair
3/12/231 ; Fair Fair - rain
9/20/21 Windy - frost Windy - frost
- . (night)
9421/31 Fair Fair
9423/21 i Fair Fair
9/83/31 { Fair Fair
9/34/21 ! Fair - windy Fair - windy
9/86/21 | Fair Fair
9/28/31 : Fair - Fair
9/27/31 { Fair ; Fair-
9/28/21 ' Fair - | Fair
g/2g/31 Cool i Cool
-9/30/31 Fair I Fair
10/1/21 Tloudy | Blondy
10/2/21 Fair | Fair
10/3/21 Fair | Fair
10/4/21 Warm | Warm
10/58/231 Warm . Warm
10/3/231 Cloudy all day . Cloudy - rain
rain in AWM. ©in AWM.

N4 .



TABLE XI continued

Cool in A.m. clear Cool in A. M. clear

10/7/21
10/8/31 Warnm Harm
10/9/21 " | K
10/10/21 Clear - windy in |

Ae Mo g
10/11/21 Tarm Lo .
10/13/21 Clear P.M. cloudy ; Cloudy wind 64~ F.P.M.

wind P.H. g
10/14/21 Cloudy 52 degreesF. 85 F. P.M.
10/15/31 Cloudy 63 73 F. P.M.
10/15/231 Glear 70 ' 83 F. P.u.
10/17/31 Clear 65 P
10/18/21 Olear 80 . 75 F. cloudy
10/18/21 Clear 53 .+ 70 F. clear
10/20/21 Clear 70 ‘ P73 Fo o M
10/21/31 Clear 56 [ 71 Fo
10/22/21 Clear 58 {75 Fa U
10/23/31 Clear 55 §68 Fo ll
10/24/21 Cloudy 52 F. {70 windy - rain in P.M.
10/35/231 Cloudy - windy {54 F, windy - clear

43 F. :
10/28/21 Clear 48 F. 83 F. clear
10/27/21 " 55 F. B8 F. cloudy
10/287/21 " 49, F. 82 F. clear
10/39421 "G4 F. 55.8 F. !
10/30/21 " 82 Fe 85 Fa "
10/31/21 Wo48.3 F, &7 Fo M
11/1/21 " 53 F. 64 F. M
11/2/231 Clear 58.5 F. 70 Fo. clear
11/3/21 " 10 A.M. 88 F. {68 F. ' 3 P.i,
11/4/31 9r30 A.M. 55 Fo B8 Fe ' 3 P.U,
11/5/21 55 F. 58 F. " 3 P.M.
11/8/21 57 F. b8 F. 3 Pl
11/7/21 b3 Fo 51.5 Fo cloudy 4 T,H,
11/8/21 Cloudy rain 38.5 Fs 48, F,
11/9/21 34 F, 53 F. clear
11/10/21 Clear 42 F., - 83 Fa "
11/11/21 g4 F. 64 F. Cloudy
13/1/21 Clear windy 43.5F |44 F. windy
12/2/21 " 45,5 F, 43 F. windy
123/3/21 Snow 4 in. 45 F, 43 Fo M
12/4/31 Snow .70pp. 45 F. |43 F. O
12/5/81 1 mmemmmmmmmme e
12/7/21 Clear - 39 F. 43.5 F. clear
13/8/21 " 38 F. Clear

-3



TAELE XI. continued

12/10/21 S —— [ mm—m
12/11/21 | e | e
12/12/21 | Clear 65 F. i Qlear 73 F.
12/13/31 (" 53%.5 F. " 54 T,
12/14/21 " 48,5F, " B0 F.
13/15/21 M 51 F. i B7.5 F.
13/16/21 " - windy 22.5 F. "23.5 F. windy
12/17/21 | 23 F. .30 Fa
12/18/21 I 1325 F. 28.5 F.
123/19/31 [ 130 F. ' 29.5 F.
12/30/21 ! Cloudy 32.5 F. ' Cloudy - dew 32.5 F,
12/31/21 " heavy dew 30 Ee._ Cloudy - 32.5 Fe
123/23/31 30 F. | 33.5 Fo _
12/23/21 Snow - cloudy 20 F. Snow - cloudy 17 F.
13/34/231 " mgL F, " 17 F.
13/235/21 " " 25 Fo M " 18 F,
12/26/31 " " 30 Fo " " 25 F,
12/37/31 (lear 233 F. ! Clear 239 F.
13/28/21 " 23 F. " 30 F.
123/29/31 " 28 Fe 1 35 F.
13/30/31 27 F. 30 T,
13/31/21 " 30 F. P40 T,
1/1/223 " 30 F. " 55 F.
1/2/23 Cloudy, snow 2 in.

| Dp. +34, 31.5 F. | Snow 34 F.
1/4/23 | Clear - snow 13 F. Clear 33 F.
1/5/23 " 15 F. ino33 F,
1/6/223 [ " 17 F. (" 3045 Fo
1/7/233 " 20. Fe L u33 F,
1/8/22 " 25 Fa (V45 F,
1/9/23 " 29 F, " 38 F,
1/10/232 " 40 F. {C 37.5 F.
1/11/232 "~ windy 323 F. " 38.5 F,
1/12/22 | 33 F. /33.5 F,
1/13/33 Clear 48.5 Fe | 38.5 Fo
1/14/23 " 30 F. |B6 Fo
1/14/33 Clear 30 F. 45 F.
1/15/28 } et e
1/16/23 i Clear 33.5 F. | 38.5 F,
1/17/23 { Snow 20 F. | 18.5 F.
1/18/23 v " 14 F, {10 F. snow
1/19/23 135 F. 14 F, o0
1/30/22 }Clear 13 Fe 28 Fe clear
1/21/33 i" 30 F. 38 F. O
1/22/23 " 18 F,. 40 F, o
1/33/33 (v 30 7, 44 F,oM

i
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1/234/23 Clear 28 Fe %6 Fo clear
1/25/22 (" 30 F. 4o F.o 0
1/26/33 1
1/27/23 B !
1/28/22 L ;
1/29/22 b §
1/30/23 Lo |
1/31/22 P

2/1/23 P

2/37/23 o

2/3/32 K

2/4/22 o

2/8/23 | Snow

2/6/232 [ v

SPRING OBSERVATIONS

OCbservations were made inthe early spring of

3

rance

(]

m

1922 to find the first appe f rust on grasses.
No stem rust was found until June 5, 1921, south of
Wray, Coloradoe. Leaf Tust was found May 38, 1932 and
June 3, 1931 at Sterling , Colorado. Other recorts
of leaf rust were sent in later by county agents.

The map indicates the locations of stem rust in
the 8tate, observations were made during the summer of
1922. The largest epidemics were traced to the barberrj.

OQVERWINTHERING QF 1T
1932 - 19

|

No field plots co:ld be located in this section
due to the scarcity of rust. The work for the year was

devoted largely to inoculation tests as well as overwinteringe



Germination of rust P. grasinig tritici collected

the summer of 1923,

TABLE XTI
% germination Temperature
December 8, 19232 set in germinator no :
December 10, 1933 set in germinator " 20 Fe
December 11, 1932 set . in germinator " "

December 15, 1932 set in germinator " i

No germination could be obtalned from this materiale

_A TEST OF STUBBLE COLLECTED IN 1923 GAVE THE
FOLLOWING RESULTS.

Light petri dishes each containing red spores on
distilled water medium; 20 cdegrees and 30 degress. Set
in germinetor December 15, 1932

TABLE XITTI.

No. December 18 A.l. December 20, 1933 Tenperature
% germination 9% germination
1 o no 20°
2 f 4] 1
3 i) it H
4_ f i i
5 1 ' " ‘ 36 0
6 it ] f
7 " n "
8 " 1 "
TABLE XIV

WHEAT PLANTED IN IN SIX INCH POTS Tk GREENHQUSE
NOVEMBER 3, 1922

2 Pots 13374 Certified Marquis
" " 13408 " Kanred
S 13407 ., ;

1t 1t 1 3 l O i 1]
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.

These pots were inoculated December 28, with

in incubator 48

ct

P. graminis from Su. Pavl. Se
hours and then set out on benche. January 3, 1923
flecks appearing, and rust starting to develop on the

two pots containing Marquis. Plants were set out in

jaytime to harden.

v}

Janu

]

v 12, 1933, the rusted pots were exposed

a

40 out of door conditions. The spores of inoculated
material lived only a short time. The results are

given below:

TABLE XV

Date set in \Date of Percentage] Temperature
Germinator _Germination Germination
January 19, 1933January 23,1833 85 : 20
January 26,1923 January wu,1035 30 : "
January 26,1933 January 30,1233 40 .o
February 21,1923February 23,1828 no ! i
February 24,1833Fehruary BQL] 223 " u

Japuvery 20, 1853, Marguie whoot woe ohaontsd in one

large plot in the greenhouse for furthe: inoculationse
February 18, 1823, the wheat was ready for inocula-
tion. The inoculation was by the thumb and finger
method, already describede.
My March 5, every leaf of the plots was covered
with ruste It was set out on this date one half being
exposed and the other part covered. Material was

collected on March G, 1933, and thespores were found

-39



gerninate 30 per cent. On a revisit to the plot 1t

i)

wae found to have been destroyved sc no other tests

were made.

SUMMARY OF WORK DONE

(1) From the enormous losses caused by black siem

rust as shown in the past, compared to the rate of growth

of our present population, it is necessary to apply
some vroblem for the destruction of this disease, no

matter what fhe gacrifice may De.

(2) The black stem rust is most common and the
most destructive of all the rusts.

Orange leaf rust attacks the plants when they
are very young and does very little damage.

Yellow stripe rust is characterized by the long
pustules and sﬁlphur color. It does not sccur in
Colorado but where it does occur there is some 1bss from
ite

Corwn rust oh oatse. The telia spore names this rus

by the crown shaped apexe. Where you find this rust you fi

the Rhamnus sppe 0f shrub which is the alternate hoste

s

Severe attacks In the east have caused much damage.
(3) We find several rust spores which avpear to
be alike but act differently to various hosts. This can

be accounted for by having rust on barberries and no rust



The various races or strains have been analyzed by
Dr. E. Ce Stakman aeg to grains and wild grasses they
attacke.

The rust is heteroecious thus having an alternate

it is the Berberis svpe.

hoste In the case of graminis
The aecial or cluster cup develops here prbducing

aecia which attack the wheat and here starts the
epidemice. In the fall the mycelium changes to the winter
telia which rests over and the next spring germinates,
making fhe new attack to the shrub; us completing the
cycle

(4) The epidimiology studies brings out the

—3

he

=

importance of overwintering.

fan)

e is convincing
evidence of the spread of rust from barberries, but it
has also been observed that some rust exists where no

]
i

barberries are present. This leads to two nprobl

o]

ens;
overwintering or blowing in from infected arcase.

Field plots were selected for the overwintering
experiment. Various grains and grasses were sgelected
at different locations in the northern part of the
state. Notes were taken as to the tonography and
condition of the hoste Plots wers exposed and some
covereds

In gerainating srores the best method was found
by using the slides and Petri dishes. Spores germinated

best at 20 degrees C.



From tests made at intervals throughout th

season on all 9 plots there were no spores that retained

Q

their viability. The list below gives the number of

months the spores lived. in each plote

TARLE XVI

Plot Length of germination
NOe Period

1 Four months

3 Three months
a1 Three months

3 Four months
4 Cne month

41 One month

b5 Two months

51 Five months

5 Three months

It was also noticed that the percentage of
germination decreased from one month to the nexte

Hordeum jubatum contained P. aminig svores which

reatined 1life the longest. They germinated 5 per cent March
B« Several check tests were taken later but no
germination was to be had.

Red spores will not overwinter on stubble either
exposed or protected.

Alternate freezing and thawing'kills the
urediniosnores. Favorable conditions in the fall causes
the? to germinate and then die. |

A south slope is more favorable for germination

than a north slope.

—4 P



RBarberries become infected in this State as early

as May D.

Leaf rust appears around the first of Mey. Stenm
rust around the first of June.

Pilants wers successfully inoculated in 18323 and
plenty of rust material was to be had. Inoculated
material when exposed, contains viable spores for
only a short time. No spores were found to germinate
aftei March 19, 1923

At present there has been 24,001 barberry bushes
found on 1842 provperties, out of which 33,833 bushes
have been removed from 1838 propertiess, On the ressurvey
of 1823, 18 per cent of the bushes were found sprout-
ing. Several of these have been itreated with chemicals.
Qur reéent spring Tesurvey shows that no sorouts are
coming up so chemical eradication is very successful.
The removal of the bushes has &liminated a.greaf deal
of rust and it 1s the author's opinion that complete
eradication will aid %o solve the rust problem.

If conditions were more favorable for the uredinial
to live thru the month of March, the author believes
that overwintering could be obtained. To answer this

question exactly 1t would be necessary to run the experiment

-L}_..g._.



thru a series of years. Stations should be located
in each part of the state and tests made from each.
It may be possible that there are certaln sections
where overwintering may be successful but as to the
northern part of Colorado we conclude that the spores

do not live through the winter of 1831 and 1922,
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BARBERRY REPORT FROM BEGINNING OF
CAMPAIGN TO DECEMBER &1, 1923
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RESUME OF BAKBERRY ERADICATICN IN COLORADO FROM
BEGINNING OF CAVWPAIGN TO DECEMEFR 31, 1821

Introduction

The first stepr were taken toward the era-
dication of the Common Berberry in the state of Colorado
in the year 1918 thru the co-operation of the U. S.
Bureau of Plant Industry, the Division of Extension of
the Colorado Agricultural College, and the Denartment
of Botany of the Colorado Agricultural College. At
this time a.general and rather hasty survey was made for
the purvose of determining the number and general
location of the bushes within the boundaries of the

-

state and the magnitude o the task of permanently

ct

removing theme At this time, Dre. Gillette, of the
< 2 2

N

ared the Common Barberry bush

[

Extension Department, dec
to be a pest and as such to come under the laws of the
state conéerLing such pestse. In conjunction with this
act a guarantine was placed upon the shrub on January
20, 1918,

Thru the efforts of the Federal Office a man

was gdaced in the field th

J

s first years. His duties
consited of making inspections of properties and urgin

the removal of Barberry Bushes were found. He



great many of

them removed.
plishment was the

However,
Berberis

succeeded in locating mary bushes and also in having a
his

best accom—
growing statese.

great
paving of the way for His successors
by bringing before the public the true character of
vulgaris and educating the people as to the
During this

-
L

|~

necessity of its complete removal from the small grain

in the counties of Boulder, Larimer and Weld.

three
inspection and eradication.

rst season work was done
Since the beginning of the campaign has been
carried on in Colorado under main h

the work depended upon the co-operation of
as gained thru

N

eads: publicity,
The greatest efforts +toward publicity were made
early in the campaign as it was fel

t that the success
& thoro understanding of the
object of the movement.

line with

the people

nature

g}

each succeeding year, t

and
ne

=

()

Less has been done along *©

his
people becoming
more Tamiliar with the work aé the campaign advanced.
During the lastt two ysars publicity has been limited
to the districution of bulletins and 1life cycle cards and

an occasional news article in the town paper for the

purpose of freshening the peoplet!s ménorye.

"Inspection" and "eradication" have gone hand in
hand, especially during the later years of the campalgne

At first the bushes were merely tagged and

~B0~



left for owners to removee. Aftef the majority of the
bushes were removed in this way it was found to be more
practical, exceprt in therinstances of hedges or other
large findings, fo renove the bush when found as this
saved the expense and time involved in making a return
trip, sometimes of many miles, perhaps to find the bush
still in.

The greatest nuuwber of bushes were removed during
the year 1919 when six'men were placed in the field.

They walked and used bicycles according to the nature

o

of the: territory in which they were working and during
the latter part of the year they were honored with an
automobile of rather doubtful vintage and still more
doubtful characﬁeristics. The.area covered was
comparatively small as most of the work was done in the
cities and towns, some rural scouting was attempted in
the counties of Bent, Crowly, Kiowa, and Prowers and
also a small amount in Larimer and Weld.

The scouts wore arm’bands to designate their
calling and took care to have the peovle understand the
nature of their visit. Scouts neglecting to do this in
the early days of the campaign were known to have been
taken as chicken thieves and othsrwise placed in
enbarassing possitionse

During the year 1919, 17,919 bushes were found on

1330 properties. During the year 1819, 1,747

—8 T



bushes were found on 158 properties. Thus a total of
19,666 bushes Wéfe found from the beginning of the cam—
paign to December 31, 1219 and these on 1,488 proper—
ties. Up to this time the scouts hadvbeen successful in
having 16,9092 bushes removed from 1,239 properties.

Since July 1, 1919, the work has come under two

et

sub-heads! original survey and resurvey. Resurvey is
very important because of the fact that, regardless of
the care exerted in removing the bushes, there are great

s of sprouts shooting up t

e}
]
0
9]
I...l‘
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[
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he Tollowing spring.
This in fact presents a very real problem. In addition,
resurvey often leads to the discovery of bushes missed

the first time over,.

The following summer of 1920 was marked by a

|

scarcity of dependable men due to the high wages being
paid in all fields of endeavor. As a result much
difficulty was experienced in securing .= reliable scouts
and for the greater part of the season the State Leader
worked alone, ocvering the field in a car. An assistant
was put on for a month working chiefly in the cities and
towsn of Boulder and Larimer counties. During this
season several large findings were made, 1978 bushes
being located on 25_properties.

By June of the following year, there were four
men in the field, férming Two teams of two scouts

each, each time having a car. Several rust epidenics

e
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wd e,

broke out during the season and prompt investigation

was made in each instance. None of them were as seri-us
as reported and only in a few places was the damage
done of any great oonééquénoe and this on spring
graine Most of these out breaks seemed to be the result
of wind blown urediniospores coming in from outside
sources as no barberries could ve found in the immediate
vicinity. In a few.instances the outbreaks were traced 1o
barberry and the cause femoved; Much of the work during
1881 was in regions where the farms were well scattered
and considerable distances apart most of the ground
teing covered in cars. Also considerable resurvey was
done. At the end of the season, 22548 bushes were
reported found on 1596 properties and of these 233,457
were removed Ifrom all but three propertiecs. Also 3228
sprouts were found and remeoved up to December 31, 1831.

By the end of the year 1921, +the most important-
sections in Colorado had been given an original survey
and a considerable part of thié area resurveyed. The
persistency of the bush was by this time well realized and
very seldom did the scout feel sure that he would not be
greeted by a sprout the following season. Espebailly'in
rocky and wooded areas did the bush seem uncenguerable
for no amount of digging could reach all the Toots,
This problem will no doubt be successfully met in the futuge

on a gmall amount

e

years thru chemical erasdicat

—-BE—



of which was attempted in the state this sesson and
with resultss. Next seasons' work will involve the use of
chemicals to & congiderable degree since it is much
cheaper in the end than continued digging and much

=g

more effectives



STATE LAW IN COLORADO

—

Regarding the Common Berry.

" Colorado's Amended Pest Law:
An Act to Provide for the Protection of Trees,

Fruits, Crops and Pasturage against the Ravages oI

insects, Rodents, Weeds and Plant Diseases; O

Provide for the Formation of Pest Inspection Districts,
to be under the General Authority of the State Entomo-

logist; and to Make an Appropriation for Carrying out

the Provisions of this Act.

o

e it Enacted by the General Assembly of the State of
Colorado:

Section B+ Whenever the State Entomologist, his

has been credibly informed, that within the State there

exist lands infested by pests which are liable to spread

investigation of the suspec
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found so infested, shall notify the owner or persons in
charge of control of such premises, in writing, of the

nature, extent and location of the infection and demand
o

gspecified tine certain specified work shall

thet within

&)

be done on the infested premises for the exterminations’



of such pests, and if the occupant of the infested pro-
perty refuses or falls to de effective work in the pre-
mises in accordance with the instructions of the officer
in charge, such officer shall take possession of the
infested premises, and do the work necessary foT the

ded in this ActTe

ct
’_l‘
j—i

extermination of said pests, as prov
The reasonable and necessary expeﬁses for doing such shall
be paid for by the county without unneoeséary delay, upon
fiking with the county commiesioners of the certificate of
the State Entomologist showing the necessity for such WOoTK,
the reasonable cost and expense thereof, and giving a
description of the land or property upon which the work
was done. And, uoon filing such certificate, such

charges shall become alien of the property treated,
collected as real estate, or, in the event of personal
property, it shall be effected by levy and sals after

ten ;ays advertising, as reguired by law upon the delivery
of such certificate to any officer authorized by law to
make levy and sale under execution. PROVIDED

However, that either the State Entomologist or the County
inspector may, where cause exists outside of any pest
inspection district as above provided, pursue the same

remedies in all respects as to such lands and owners of

—~ 36~



lands outside of any such . district the same as though
L

embraced within a pest inspection district.”

SECT

-

0N 7, Each and every violation of any of the

provisions of this 4ct, or non-comvliance with any motice

or direction given by the inspector in charge under

4

the provisions of this Act, shall render the offender liable

in a ion of debt for not less than Twenty-five

3

ac

O

T
dollars (@25.00) and not more than Three hundred dollars

($300.00) and each and every day that any person, firm or

[ d

corporation shall fail to comply with any notice in writing

received from theinspector in charge under the provisions

of this Act, shall be deemed a separate offense. If the

land in guestion be within or without a pest inspection

H

district and the defendent be found guilty, the Court shall
also render judgement against the defendent for the cost
and expense.’

An Act to Prevent the Introduction,Invortation,
or Spread of Injurioﬁs Irsects and Plant Diseages in

golorado; to Provide for their Extermination when found

in the State; to Require the Inspection of Nurseries, Nursery

m

tock, and Orchards; to Make an appropriation for
the Carrying out of this Act; To Regulate the sale
of Insecticides, and to Repeal Chapter Fifty-five (55)

for the Session Laws of 1897, and providing a Quarantine

—



enacted by the General Assembly of the Ztate of
Coiorado;

"SECTION 1. For the purpose of this Act, the Ento-
mologist of the State Agrioulﬁural College ig hereby de-

-

clared to be State Entomologist, whose duty sghall

-

be
directly or thru his deputies or Horticultural Inspec—
tors, to carry out the provisions of this Act. The
compenstaion of the State Entomologist shall be —————- etce”
"SECTION 4. It shall be the duty of the State
"Entomologist, directly or thru his deputies or Horticultural
Inspectors, to inspect all the nurseriesg, oréhards, and
shade trees of the State each yeai, and when it seems
necessary, to inspect potatoes, and other farm or garden
crops or other articles whatsoever, for the purpose
of determining whether or not any of them are infested with
injurious insects of fungous or other plant diseases that
are likely to be disseminated to the injury of others, and to
determine the best methods of control for the pests and
diseases with which he has to deal. |

When a nuzr

0

ary

v, farm or otherpremises that has been

inspected seems to be free from insect rests and plant

1

diseases, the Entomologist shall, upecn request,

~68=



issue to the owner, renter or occupant, a certifica
stating these facts. But if any nursery stoc, orchard

or shade trees, potatoes, or other farm or garden crops

or any objects whatseever, be Iound to be infested

with any serious insect pest or fungous or other plant

disease that is likely to be disseminated to the

injury of others, the owner or renter or person in charge

of the infested or diseased property or premises

must disinfect or destroy the same the direction

under

and to the satisraction of {the State Entomologist, or
his deputy or Horticultural Inspector in Cﬁarge, and at
the owner's expense, unless the State Entomologist or
Inspector in charge sees fit to remove, disinfect or destroy
the infested or diseasqd articles himself"

PSECTION 6 ———mm— e e e

Fach and every violatiin of any of the provisionms of
this Act, and eadh and every non-compliance with any
notice or direction given by the Horticultural
Inspector in charge under the provisions of this Act, shall
be punisheble by a fine in the mum of not less than

five dollars nor more than five hundred dollars, and each

and every day that any person, form or corpocration shall



fail to comply with any notice in writing received from
the Btate Entomologist, or Hortiecultural Inspector;. in
charge under the providions of this Act, shall be deemed
a separate offence.”

USECTION 8 ——mm—mmm e e e e

Whenever the State Entomologist, his deputy or
the Horticultural Inspector in oharge,-in their in-
vestigations shall find a section or any portion of the
State to be infected with a serious pest or plant disease,
and in their judgement, the shipment of potatoes or other
farm seeds, products or other articles‘from that district
or section should be liable to spread the insect or

N

disease into other sections, they, or any any of them,
may declare a guarantine against such section to prevent
the shipment of potatoes or other farm products or
seeds or other articles,.from the guarantine sections;
also, whenever 1t 1s ascertained that infested potatoes of
other farm seeds, products or other articles are being
imported from another sfate or states, the State Entomologist
may declare a quarantine against the importation of such
Ibnfested potatoes or other farm seeds, products or other

articles from such state or states.t



STATE ENTOMOLOGIST [UARANTINE NO. 8.
On Account yf Black Stem Ruste
The fact has been determined and notice is hereby
given, that the common barberry (Bgrberis vulgaris)
and its horticultural varieties , as well as other
species of berberis and Mahonia, are capable of harbor-

ng the Black stem. rust of wheat, oats, barley, rve
) y > J s J

l_h

and many wild and cultivated grasses. Thru co-operation
with the Department of Agriculiura, Colorado Agricultural
College, local organizations, and individuals, suscepti-

'l

ble species of barberry have recently been largely era-
dicated from the State of Colorados

NOW, THEREFORE, I, Ce. P. Gillette, State Entomologist,
of the Btate of Colorado, by virtue of the authority

vested in me by the Amended Horticultural Insvection Act,

Chapter 131 of the Session Laws of 1817, and for the

o

protection of the great food producing cereal crops o

I

or outside the Btate of Colorado.
Berberis aethenis, B. altiaca, B. ammreansis, B.
aristata, B. asiatica, B. atropurpurea, B. brachybotrys,

B. brevipaniculata, B. buxifolia, B. canadensis,

7]



)

B. caroliniana (carolina), B. coriaria, B. cretica, B
declinatum, B. fendleri, B. fischeri, B. fremontii, B.
heterapoda, B. ilicifolia. B. integerrima, B. lacifliora,
Bs lycium, B. macrophylla, B. neapazlensis, B. neubertii,
B. umbellata, B. vulgéris, including its subspecies and
horticultural Varietiés, Mahonia aquifolia, M. diversifolis,
M. glauca and M. repense
Therefore, by authority vested in me by the
. -

Aménded Horticultural Inspection Act, Chapter 131, of the
Session Laws of Colorado for 1917, I also declare all the
names species to be pests, harboring a serious disease
to grains and érasses, and order their extermination
whérever they occur in the State of Coloradoe

This order supersedes Quarantine Order No. 6, issued
July 20, 1918.

This order sﬁall e in effect on and after July 2b,
1819;"and until further notice.
Ce Po Gillette,

State Entomologist,
Fort Collins, Colorado.

FortVCol1ins, Colorado, k

July 19, 1919.
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RESOLUTION ON BARBEREY BY COLORADO COUXCIL

OF DEFENSE.
"Thereas, it has been shown by the most accurate

gcientific work that the black stem rust of wheat and

bushes in the spring, producing countless numbers of
minute spores which may be carried long distances by the wind
to wheat, other cereals and grasses, &nd whereas the dhief

wheat producing states, under the encouragement of the U.S.

~h

foia

Department of Agriculture, are engaged in the eradication o

ct

common barberry in order to increase food production

~e

and whereas, it has been shown in this and certain Eurovean

p.J

counttries that black stem rust has disappeared gradually an
contemporaneously with the barberry bush; and, whereas,

we have in the Japanese Darberry (Berberis thunbergii) a
variety which is immune to rust and may be planted with
safety; therefors, be it

RESOLVED, That we, the State Council

o]

T Defense,
Tequest that there be no further planting of any barberry
(berberis spp.) bushes except the specieg and

‘variety known as Japanese barberry (Berberis thunbergii),
and that all barbe;ry bushes except the immune variety

above mentioned be destroyed -n all premises within the



bounds of the State 6f Colorado. Further, we declare the

barberry varieties which~ support black stem rust a pest,

and we support the State Entomologist in his efforis

t0 enforce the provisionsg of the Colorado Pest

Ingpection ACT .M

Tl



STATE FINANCIAL AID

No direct financial aid has been given by the
State to the Barberry Eradication Campaign in Colorado.
However, the Department of Botany of the Colorado
Agricultural College has furnished office space
for those carrying on the work and has permitted thenm
the use of the Department's furniture, sotrage space,
general laboratory and office equipment and conveniences
and considerable amounts of variocus office suppliese.

The use of the above mentioned things has
saved the Campaign approximately three hundred dollars
Per year.

In addition to the financial aid those connected
with the Department have given their hearty supvori
tc the Eradication owrk and have given much assistance
in the form of advice and suggestions. Their co-operation

has been much avpreciatede.

-7 5



PUBLICITY
As stated in the introduction to this revort the

greatest efforts in the way of publicits

A
o
H
)]
o]
o
ct
-
Q
+
ot
s

during the early years of the campsign. Less was
done each succeeding year in this connection as the

continued advance of the work furnished its own adver—

tising. Bulletins and descriptive circulars and aards
are always .carried by the scouts and a large number

distributed in this manner. These and the artic

T les
printed in the different papers constitute the publicity

agents being used in the state at this stage of the
campaigne

urniscshes more definite date

+h

The following list
upon the nature and extent of the work done in getting

the campaign before the people.

BULLXTINS AND CIRCULARS.

Three extension bulletins have besen published sinde
the beginning of the campaigne. They are:

"Eradicate the Common Barberry." Sept. 191
Bulletin Series 1, Nc. 147, 8000

[99]

"Destroy the Common Barberry® Feb. 1918, Extension
Bulletin Series 1, No. 155-4 10,000

1Save the Wheat." June 1931, Extension Bulletin Series
No. 176-4, 8000.

7



The following bulletins and advertising matter wesre
also distributed.

Farmers Bulletin No. 1058 8,000
Reprint (Year Book 1918) No. 798 5,000
Sheets of Story: "Banigh the Barberry 3,000

Colored plate showing life cycle

spores, e€lc., 1,000
Life cycle cards 3,000
large colored posters 9,000
Copies of State Entomologist Quarantine

No. 8 1,000
Form letters:
A, mailed to cveT* property owner

on whose property cormmon barberry
had been Lound
B. Mailed to all schools, rural news
papers, and farmers 20,000

Arbor day poem, describing common
barberry 1,000

NEWS PAPER PUBLICITY.

papers, they for the most vart being eager to assist the
carpaign by the donation of whatever space was desired.
About 500 articles have been published many with
descrlnuwoe illustrations or cartoons. These have

appeared in every paper in the state and thus have

reached all the news paper reading inhabitants.

Some of the leading stories and thelr authors were:
"A Fungous Parasite and its Host.! E.L. Sargent.

-3
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"First Scouting discloses Many barberries

in Coloradf ———=——————m———m e Ee.Le Sargent
"Eradicate the Common Barberry. It is an ]

Enemy of Wheat -———mem—m———emm e Harry Newton.
MWaging War on Barberry" ------———-————=—=-—-—— Harry Newton

"The common Barberry, The Farmer's )
Worst Enemy —————————— e m e e Welter 7. Roth.

"Shall we have starvation for many and i '
Common Rarberries for Few?! ~———————m— Walter Je. Rothe

"Stem Rust does more Damage than Enemy
Incendiariese’ ————mmmmmmm e E. L. Sargent.

1Pueblo Citizens must get Rid of

Barberriess "= mm e Reported
*The Barberryﬁ ———————————————— Editorial in Pueblo CJieftén.
"Death Demanded for the Barberryh ———————— Denver Post
"Campaign Waged on Barberry bush ———————-—- Denver Times
"Entire Wheat Belt to Fight Stem Rust."-——- E. L. Sargent
"There was Something Rotten in Denmark.!-—- ' E. L. Sargent
"Barberry Bushes Exterminated'"—-—————neeeme— Walter J. Roth
"Berberry Tradication in Colorado.! ————— Lord Ogilvy
: ‘ (Denver Post)
etce

FEDUCATIONAL EXHIBITS.

Many windaw displays have been placed before the
curious eyesgs of the public in the course of their

education. These have varied somewhat in design



but all have been planned with the same purpose in

view; namely that of convefing to the people the nature

of the common barberry, its charaoteristics, the object of
the campaign , and thus thru their acguired knowledge

to secure their co-operation in eradicating the bushe

The usual exhibit consisted 6f bushes of both common and
Japanese barberfy bushes, samples of rusted grains, and
different-articles to attract attention, such as sacks

of flour, bundles of grain, loaves of bread, and so on.
Numerous placards were used to designate the different
articles and also show in detail the essential fachs
concerning the rust and part played by the barberry. Many
impressive Statistics‘were printéd on attractive cards and -
also worked into the displaye Thes e exhibits wers placed
in every town of consequence and in the larger cities
several were shown at the same time.

‘Similar éxhibits were nlaced in the Post Offices
of the larger cities where they were subjected to the
inspection of many different classes of people.

Likewise the City Parks were used to advantage, large
common barberry bushes being vlaced at the entrances with
this sign in close proximity:

DESTROY THIS BUSH
THE COMMCN BARBERRY SPREADS
STEM RUST OF WHEAT

DESTROY YOUR BUSH
U. S. DEPARTMENT OF AGRICULTURE.

-7 G
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The City Libraries were utilized
to place before the public the object and necessity
of the campgainge. These displays usuelly consisted

of a placarded bush or possibly two, one of each

~h

variety with plenty of descriptive literature near by
for free distribution.

The LOllO ring warning was also placed in the street

cars of DenveTe

"Have you destroyed your Common Barberry

Bushes, Governﬁent Inspectors here again. *

-

Complete and strikin ng demcnstrations were maintained
at all the leading fairs over the state and at the

National Stock SBhow, hold in Denver. Special ef
was made to make this last exhibit complete 1n every

detail, becauge of the great number of people who

would be attracted to it

Bublicity Thru the TheateTe.

The motion ;1ctu1e houses over the state provided
an effective means of advertising the campaign and
getting the facts before the people. All the important
play houses inDenver and the other cities of the state
ren an educational slide for as much as a wsek at a tinmee.
The return of the scouts was also often heralded in
this manner and at the same time the pecovle's wminds

f reshened concerning the campaigne



fa rmérs meetings over the state. In order to cover the
field, several sets were put in use at the same tizes
In this connection the film "Barbarous Barberry" was used
to advantagé and was enthusiastically received Whefever
showne
The following slides were used!

"Do you know that a fungus parasite, stem rust, destroy-
ed more American wheat in 1916 than 300 Coloradoans could
eat in a year, that common barbérry, an ornamental shrub
spreads this disease?!

Pictures of common barberr ry with the words:

fl
barberry. Triple spines, sawtoothed leaf edges, be
clusterss Snreads wheat rust, destroy this bugh.t

Plctu:e of Japanese barberry and these words: "the
Japanese barberry. Single spines, single berries, smooth
leaf edges. Does _not spread Fust, save thig busp.

Picture of red rust of wheat and the words! "Stem rust
of wheat. Red rust, summer stages. The barberry spreads
this stage $6 the wheat in the spring."”

Picture of black stem rust of wheat and the words:
"Stem rust o€ wheate Black rust, autumn stage. This stage
can only infect the barberrye It can not infect wheat."

Life cycle of stem rust. Picture of red rust with labele.
Picture of black rust with label Picture of barberry rust
with label. Wording "Life C"CWe of s*uem rust. Remove the
Barberry bush and aestroy this cycle.!

Colored slide macde from Barberry poster.
Slide made from back of stationarye.

"Picture of girls with skirts and hats blowing and words!
"Oclorado winds blow dust across the state. Rust spores are

lighter than dust particles. Thsey travel hundreds of mileg.!

Picture of common barberry leaves, stems and gpines and
words: "Common ourberry Destroy tnls DdSli Spines mostly 3
in a groups. At tip of stem sometimes si ngles At hase of stenm
sometimes in fours.

—-81~



Picture of Japanese barberry leaves, stems and
spines and words: "Japanese Barberry, save this bush.
Spines mostly single. Seldom in two's or three's.
Leaves smooth.

Picture of Japanese barberry bherries and words:
WJapanese barberry, save this bush. BRBerriss vorn gingly
or in groups of Two's or three's." '

Pictures of common barverries and the words:! "The
common barberry, destroy this bush. Berries in clusters
dull red, shriveled.

"Have you destroyed your common bzrberry bushi!
Government Inspectors are here ageain to save the wheat
from Tust."

o 2

George's cartoont "The Hun of the Grain World."
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Gities and Towns Completed in Survey
From Begin 1ng of Campaign to December 31, 1831
(Very small nlaces omitted.

Adams County

an itv, Brighton, Bennett, Darlow, Derby, Eastlak

ACSMS ¥ g 3 P ’ T S
Hozeltine, Henderson, Sand Creek,Junction, Scranton,
Strasburg, Westministere.

Alamaso County ) o
tlamosa, Estrella, Haye, Hoorver, Henry, McGinty,
Hogca, Willis.

Arapahoe County ]
Deertrail, Englewood, Littleton, Petersburg, Suliivan

Archuleta County

Arboles, Blanco, Chromo , Pegosa Junction, Pagosa Spgs

Bacca County
Springfield, Stonington, Two Bu

Boulder County

Boulder , Broomfield, Erie, Everswan, Hyziene, La-
Gavette, Longmont, Louisville, Lyons, Niwote.

Chaifee County
Buena Vista, Granite, Poncha, Salida.

Cheyvenne County.
Cheyenne Wells, Xit Ca

m
=
-
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o
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Clear Creek County
Dumont, Georgetown, Idaho S»rings, Silver Plume

Conejos County
hntonito Conejos, La Jara, Manassa, Ortiz, Romeo,

anz

Costillo County
Blanca, Costillo, Sen Luls, San Pablo.

Crowley County,
Crowley, King Center, Numa, Olney Springs, Ordway,
Sugar Citye

Custer County,
None

8P



Delta County B
Austin, Decaredge, Delta, Eckert, Hotchkiss, La
Zear, Paonia. :

Denver County
Denver

Dolores County
Rico :

Dougles County
Castle Rock, Larksvur, Sedalia.

Eagle County
Fagle, Gypsum, Red Cliff

Elbert County

Elbert, Elizabeth, Kiowa.
El Paso County '
- Colorado Sbrlnvs, Fountain, Manitou, Monument, Palmer
Lake .

Fremont County
Breester, Canon Ui iy, Concrete, Florence, Howard,
Penrose, Portland.

Garfield County
Carbondale, Glenwood Svrings, Grand Vailey, Wew
Castle, Rifle, Silt.

Gilpin County
Blackhawk, Central City, Gilpine

Grand County
Granby, Kremmling, Sulphur Springs.

Guanison County
Crested Butte, Gunnison, Irwin.

Hinsdale County
None

Huerfano County '
La Veta, Ravenwood, Rouse, Strong, Walsenburg

Jackson County
None
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Jefferson County
Arvade, Edgewater, Colden, Morrison, Wheatridge,
Willow Springse

Kiowa County 7
Aroington, Brandon, Chivington, Eads, Galatea,
Haswell, Sheridan Lake, Towner.

Xit Carson County
Burlington, Flagler, Seibert, Stratione

Lake County
Leadville, Malta, Birdseye

La Plata County
Durango

Larimer County _
Berthoud, Ft. Collins, Loveland, Timnath, Wellington.

Las Animes County
Borwind, Earl, El Moro, Forbes, Hastings, Hoene,
Ludlowe

Lincol n County
Arriba, Bovina, Bovero, (Genoa, Hugo, Limon.

Logan County
Atwood, Crook, Flemming, Padroni, Peetz, Rrocter,
Pa llswdes Thltewmter

Mineral County
Creede, Wagonwheele GaDe.

Moffat County
Craig, Juniper, Great Divide.

Montezuma County _
Cortez, Dolores, Mancos

Montrose County
Cimmaron, Montrose, Olathe

Morgan County
Brush, Fort Mo -Orchard, Snyder, Wiggens.

BB



Otero County )
Fowler, La Junta, Manzanola, Rocky Ford, Swink.

Ouray County
Colona, Ouray, Ridgeway.

Park County
None

Philips County
Amherst, Haxtun, Holyoke, Paoli

Pitkin County
Aspen, Norrise.

Prowers, County
Briston, Granada, Hariman, Holly, Lamar, Wiley

Pueblo, County
Avondale, Baxter, Boone, Lima, Pueblo, Rye, Siloam.

Rio Blanco County
Wone

Rio Grand County
Del Norte, Monte Vista, South Fork.

Routt County
’ Hayden, Phipopsburg, Steamboat Springs, Yamva.

Saguache, County
Grestone, La Garita, Mirage, Saguache, Villa Grovee

San Juan County
Howardsville, Silverton

San Miguel County
Placerville, Telluride

Sedgewick County
Julesburg, Ovid, Sedgwick.

Summitt, County

Wone

Teller County
Crinple Creek, Divide, Florissant, (oldfield,
Indenendence, Woodland Park, Victore



Weld County ' .

Avlt, Briggsdale, Eaton, Erig, Evans, Fort Lupton,

Greele Hudson, 'Johnston, Kersey, Lucern, Mead, Miliken
: Yo ) ) Yo ) 3 )

Nunn, Platteville, Pierce, Severence.

Yuma County
Eckley, Laird, Wray, Yuma



Counties Covered in Farm—to-Farm Survey

From Begirmine of Campaign to December &1, 1931

+
%

NOo. mis HNoe OF

- 88~

Name of Area of "No. 8Qe Ho.
County County Survey- miles travel-Plant~ | Bushe
ed Surveyed ed ings
Adams 1410 56 789 710 10 31
Alamosa 700 g0 580 816 -2 _ 7
Lrapahoe 880 77 585 812 34 549
Archuleta 1415 30 437 488 - -
Baca . 8b30 15 380 36§ —— —
" Bent ‘ 1345 30 439 60 — —
Boulder 785 58 455 730 125 i lgll
Chaffee 975 10 C 97 110 f
Chevenne 1850 685 1235 1184 —_— —
Clear Creek 410 50 205 124 4 43
Conejos 1215 . 15 183 200 8 29
Costillo - | 1280 18 198 210 —_— ——
Crowley 800 65 524 351 2 10
Custer 750 — — —— - ———
Delta 1215 25 303 368 8 27
Denver SIS 100 B85 1400 | 869 836l
Dolores 1085 20 219 195 e —_—
Douglas 880 30 802 410 —_— ——
Eagle 1725 15 258 214 3 2
Elvoert 16235 40 730 700 —— ===
El Paso 2140 69 1486 1848 330 § 3213
Fremont 1800 25 400 533 87 | 2150
Garfield 3700 30 540 481 3 S)
Gilpin 175 25 44 78 _—_— e
Grand 1925 20 385 295 — e
Gunnison 32375 10 338 368 —— —_——
Hinsdale 1075 —— —_—— —_— —_ —_—
Huerfano 1530 15 225 240 3 3
Jackson 1680 —— —— B ——— ———
Jefferson 770 85 433 800 13 115
Xiowa 1820 40 873 586 - ——
Kit Carson | 3310 40 884 751 —_— —_
Lake 400 P80 240 312 —_—— —_———
La Plata 1680 | 25 b88 62b 5 43
Larimer 23875 { 55 1471 1874 11 8 1185
Lag Animas { 4780 i 12 572 673 4 S}
Lincoln 2840 1 45 1188 ava 1 3
Logan 1865 E 20 1678 1783 4 15
Mesa 3430 v 30 1026 1383 10 1698
Mineral 900 | 25 225 200 —— S
Moffat 4810 3 144 1123 — ——
Montezuma 82315 g 2b 534 584 2 3



Montrose 2310 20 . 482 511 7 50
Morgan 1335 100 1335 1721 12 15
Otero 1260 . 3b 441 594 11 99
Ouray 565 27 153 195 —— —
Park 2330 ——— —— —-—— - -
Philips 820 100 . 890 570 5] 10
Pitkin 980 18 176 195 1 1
Prowers 1360 - 37 422 bbb 3 )
Pueblo 2435 &0 145 1895 Sk 1433
Rio Blanco 3200 - - - - —
Rio Grand 865 50 432 304 2 24
Routt 8415 5 1321 211 —— —
Saguache 328bb 13 423 485 - -
San Juan 435 35 153 203 —— -
San Miguel 1350 20 370 385 —_— N
Sedgwick 549 100 549 470 1 2
Summit 650 e —_—— ——— —— —_
Teller 520 5 29 55 —_—— —
Washington 2600 60 1560 1368 1 7
Weld 4185 80 3347 39¢ 115 1281
Yuma 2420 30 726 886 8 10
Totals 104834 34184 3830 1586 22548
- sqe. mi sge mi mil Props bushes

(o data on cost per countye.
give cost per mile p
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Areas Covered in Farm-to-Farm Surf¥ev.

Beginning of campaign to June 30, 1919 |
July 1 to Deoembér.Zl, 1919 ’
Janua;y 1:t6 June 30, i920
July 1 to 3eoember”31, 1920
; ~January 1 %o June‘BO, 1921

July 1 to December 31, 1921

All:.work done of Federal Funds.

s






LEGEND

Areas Resurveyed

July 1 to December 31, 1919

Januvary 1 to June 30, 1930
July 1 to December 31, 1930

Januvary 1 to June 30, 1931
July 1 to December 31, 1921
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Period : Survey :@: No. of iNo. of:Citvies: Country
end :‘Having :Total

.

:Counties: man .

: Nunber of Properties in

Nunber of Busuacs in ‘Sproute

:Surveyed: days :Towns ‘Escapes:

:Found :Removed: !

‘Both,on which:: Cities:
bushes were:®:

Country :Both Civies and @ Found

and :Escaped: Total : Country : on Re-

Towns

Found :Renoved:Survey |,

twas  comenel:  Grale lolals. Geaimying o Lansnasion Je Dec 3L /22) :

| Month : : : : EARVARE S/ i mﬁ A4 : :

W :Resurvey: : : : : : : L : : :

w :Removals! : : : : : s : : : . .

! MHwMWw. : : : : : : : m m
Since  :Original: 27 . 363 31 : 9 : 53 : 83 69 807 . 14 , 299 . 906 . 629.

Jan. 1 : : : : : : ! M . : ; : ;

M :Re survey: : ' : “ 18 : ‘ : © 583 <
: :Removals: . 73 : : : : i1 : : : : ;2830 ¢
“  Total _ B7 ., 435, 31, 9 . B2, 83,85 .. gop . 14 : 2399: 906 1313 630
 Since ‘Original: 16 ; 186; 7 : 1 84: 31, 36 .. 37 . 1 . 313 . 350, 134 |
PJul. 1 s : : o : : : : : : ; : : o |

w ‘R : : : : : : : : . . . :

N “waMMMMM“ . 33 . : : - : : : 35 : 289

W Totel 16 i 218 7 .+ 1 @4 . 31 28 ::37 . 1 : 313 . 250 ; 159 389
Entire :OrisinaliSQ . 1492 19 : 97 -1596:1534 :: 19172 1411 . 3376. 33548 30568 m

| Campaign: : : : : , : : : ; : : : . : ,

; :Resurvey: H : : i ' ! . .

J ‘Removals: : : B9 ! : + 1889 mmmm”,‘
| “Total ; s

. 1499 19

97 :1598: 1593 :

19173:

1411 3376 B33548: 23457 . 3336




Nurter of Proporties in

Number of Bushes in

Period : No. of :No. of:Cities
‘Counties: Man ¢ and
rSurveyed: days : Towns

>

.
v

‘Having

'Both, on whicn
bushes were::

:Fouwad :Hlemove d

:Both oHd»mmim:m country

»iCities ¢ Country
and : Escaped
Towns ¢ :

.

.

]
4
. .
. .

sefoe 2

N7 OfLantoardn le el /72,1
ARSI : :

Q\\QS&\ S urvey From Aeyguion

+
.

68

807 . 14

.

292 . 908 . 829

Found +  Removed

’

e ev ]

U

This

@o ath H
Since

Jar. 1 : 37
Since @

Jul. 1 : 173

26

37 o1

o calee o

N .

Extire ¢
o

1506. 1534

19173 . 1411 .

3

250 . 124

3375 . 28548 . 20588

Canp'gn: 59

ONTHLY REPORT

. 383 31

. 186: 7

) 1499 :19.
Attt

Number ¢I proper

BY COUNTILS

Nuwber of bushes in

:Both cities and country

Countieg Al- ;o of :Cities :Both,on which Cities Cointry ¢
phabe tically rcounty:  and bushes were:: aud t Escaped Found :  Removed
:sur- :Towns :Found :Removed Towns : ;
‘veyed : : : : :

Adans : B o - a7 : 21 25
Alamosa : 80 ¢ 2 © B n : s t
Arapahoe 7+ 33 1 23 437 2 549 ¢ 539
Archuleta 3Q_ : : : :

Baca 15 ! : : :

Rent 30 : ; : : >
Boulder 58 : 150 : : 138 1808 : 1911 T 14948
Chaffee 10 4 : 4 5 : : 5 5
Cheyenne 88 : —

Clear Creek : B0 . 4 : 4 43 4z : 42
Conejos :15 : 3] : 8 29 : : : 28 29

Cogtille 16 : . : : ; -

Crowley : B5 ¢ 3 2 : : :

Custerx - : ) z B
Delta : a2 ” . a7 : : : 27 37
Denver 1100 1 B8RS : ARA 92A1 : ;9281 : 8711

olores 20 : : : : : : :

ocuglad : 70 : : : H : : .

mm%v : 18 2 : : 2 2 : : 2 : 3 -

lhert 40 : : : : . : : ~

1-Pasa 169 1330 - : 229 7913 : : : 3913 : 3373
Fremont 135 > 43 ;686 117 1351 : 2100 : 1841
Garfield 120 B : 3 8 : : : B . B
Gilpin a5 : : ! : : :

Grand 20 : : : : : : :

Gunnison 10 : : : : : m
Hingdale - : : . . . . 2
Huerfano 15 ¢ 3 3 : : S —

Jackgan e ; : : : :

Jafferaon 55 11 1 112 : 113 ¢ 1 : : 165 182

Kicwa : 40 . . . . . .

Xit Carson x40 ¢ : : : : : :

Lake : 80 : : : : e : :

La Plata a5 5 c 58 : 43 : : 4% 43

Larimar 55 : 88 $109 419 * 12 .t : 1195 838

Las Aaimas 12 4 ‘4 g : B B

Lincoln 45 1 ] 3 : : z 3

Logan ;90 : 4 ‘4 13 : : 12 312

Mesa : 30 10 c 10 189 : : 1589 1A%

Minersl : 85 : : : : :

Moffat 3 * : : : :

Montezima, 25 2 2 3 : i S

Montzese .80 7 : 4 50 : : : 50 e

Morgan ;. 100: 13 : 112 151 ¢ : : 157 ¢ 151

Otero 35 : 10 : : 7 a8 : ; : Q8 73

Quray 37 ¢ : : : : : :

Park - : : : : : :

Phillipe 10C : & : : B8 A 10 : : 10 ¢ 10

Petkin 18 = 1 : 1 3 1 : : : 1 : 1

Prowars 37 3 : 3 3 9 : : 9 9

Pueblo : 60 83 tR% . RA 1433 ¢ : 1433 1433

Rio Grande 5 9 9 9 24 _ : : 24 ¢t 24

Ric 3lance L= : : . : : : :

Routt 5 : : : : ! :

Saguache 13 ¢ : : : :

Sen Juan 38 : —

San Miguel  : 230 : i : |
Sedgmick 100 = 1 1 3 : 2 2
Summit -

Teller 5 :

Waghington 60+ 1 : 1 7 : 7 : n
Weld 80 : 89 : 100 916 . 45 1361 : 948
Yuma 30 : A 8 10 : 10 : 10

we [oe




Number of Properties in

Nurber of Bushes in

‘Sprout:

Period : No. of :No. of:Cities: Country
:Counties: man : and ‘Having :Total : bugkes were:

‘Surveyed: days : Towns:E#capes: :Found :Removed: :

:Both,on which::Caties :
and
Towns

Country

: Escaped : Total :

:Both citi6s and country :Found

Found

. .
B p

Rewoved

:on Re-
Survey

This : :
Month : :

Since !
Jan. 1 73 . :

W%m.wk».\ _\m\_\ \nﬁ\b\ﬁ ummm\&\\\s W bw Nﬁ\&Q&\WR

7o Dizg 31, 192)

. .
N

31 .

es o

Since : :

Jul. 1.: e : : : : C B

583 630

35

235

Entire : : : B : : :

.

.
cafes aule

»

: : t 1889

3228

MONTHLY EEPORT BY COUNTIES

Am't Nugiber of Propertvies in e

Number of Buszkes in

:Sprouts

Counties Al- : of

:Cities: Country
WW»QUQ\Q.HOWHH.V\

rcounty: and :Having :Total
tsur- :Towns :Escapses:
iveyed : : :

bushes were:: and

‘Both,on which:: Cities :

:FPound :Removed:: Towns

Country

:Both cities

=nd country:Found

Escaped : Total :

Found

. . .
. I .

Removed :on Re-
cgurvey

Adamns :

55 M w : AM 4 mw

Alamosa 70 :

Arapahoe 40 : : : 1

—

10 411

Archulieta T 30 - : u : u >
Baca : : : : : : .

Bent : 10

-l

e et e et

388 450

Boulder . B8 M w m m
Chaffee : : :

Chevenne 18 ¢ :

Clear Creek : : : ” : e

Ccneigs 10

Costillo : 5

Crowley : 5

Custer

. . . . . .
- M .

Delta : 30

Denver © 100

Dolores .+ 3

-

JDouglés 10 - : H :
Eagle: : : :

El Paso

!

L1
(]

Elbhert

n
]

\Frenont

D
G
- 5
c 2

5)

Garfidid

252 1288
2

Cilnin
head EY

Grand =5

Gunnison L=
Hinsdale D=

V,mt..@,_\. f =11 Q. 8

%JUWDVﬁ -
le 85

efferson
Kiowd 10

Kit Garson = : m
Take': :

ILa Piata

Learimer

o

357

1,as Animas

Linecséln

Logan

Mess -

Mineral

Moffat

i 4
ot i slofmi ot

Montazuma

Montrcse

Morzan

Hin
~2|On

Otere

Ouray

Parx

Philips

v~

Trorers

STURERI TS L.
| Pitkin : : : : :

"Pueblo : B

Rio Blanco * =

Rio Grand

EWH%HH“ = . N w w;-s
Saguache . . : : :

San Juan

San Miguel

Sedarick

Summid -

Tell®er P_=

Washihgton




LEGENDS
Area of escaped bushes found Jan. 1 to June 30,
1219,

Area of escaped bushes found July 1, to
' December 31, 191%.

Area of esgcaped bushes found Januarl 1 o
June 30, 1920

Area of escaped vushes found July 1 to

December 31, 1920

Area of escaped bushes found Jan. 1, to
June 3C, 1921

Area of escaped bushes found July 1 %o
’ Decemmber 31, 1921

—Q7






Name

.United 0il Coe
Greeley-Loveland
Irrigation Co.
Big Thompson
River
Home Sgpply
Ditch Company
Home Supply
Ditch Company
Home Supply
Ditch Company
School house
(rural)
Mrs. M. A AlpS
Glen Kester
Mr. Buckingham
C. C. Richardson
J« Ce Ruple
Loyd Jones
Poudre River
Poudre Riwver
Coy Ranch
Poudre River
Vacant Lot
Park

Lyons & Jonnson

LIST OF PROPERTIES

WHERE
.ESCAPED BUSHES WERE FCUND

Town Gounty
Canon City Fremont
Arvada Jefferson
Loveland Larimer
Loveland Larimer
Loveland Larimer
Loveland Larimer
Loveland Larimer
Loveland Larimer
Loveland Lariner
Loveland Larimer
Loveland Larimer

- Loveland Larisr
Loveland Larimer
Loveland Larimer
Ft.Colling Larim=r
Ft.Collins Larimer
Ft.Collins LarTimer
La Porte Larimer
Greeley Held
Greeley %eld
Littleton Arapahoe
Englewood Argpanoe

(Bushes located near town named)

0
{

\Bu

o

(9]}

o

hes



Average Cost by vearse

Year Miles Cosgst per Cost per Cost per Cost per
Travel- runnin sg. mi. Planting bush
ed mile , , ”
1918 2703  $.314 %4457 $5.,38 & .488
1919 17803 375 495 4.80 2357
1920 11705 o177 o187 83.00 1.05
1921 21256 236 eall 58.80 5.386
Campaign
1o

Dece 31, 1921

+ 288 « 359 §.80 83

>
[<6]
(@)
_Q
(6]
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General Diécussion.
Several methods of soouting have been tried
out in Colorado since the beginning of the campaign.
Practically all of the work was done on foot the first

mited to the towms in the north nort  of

<
®
m
]
ez
o
}_l
o

€]
[._._J
l_lo

the states Travel between the towns was by mezns of

$.457 + The same system was used the following yezr of
1919, bicycles, nowever, being used 0 advaniage and

during the latter part of the season a car was presced
into service for a short time. This season four

the scouts spreading ou

[
ot
’-_1
3
ct
O
n
0]
Q
cl
I—J
O
i3
[6p]
=
=
¢}
]
1)
ct
-
0]
ch
o
o
n

were smaller and further apart. Also some Tural wor
wos onde. The cost per sguare mile amounted %o £.,495
1920 witnessed the real advent of the automobile into
the field one scout using one car the whole sezson.
In addition another scout was placed in the dities

on foots However, this lasgt scout was used onLy

,_
o]
H

& short time. The scout with the car troveled in very

favorable sections and proved the volue of the auntomobile

in the field the cost ver square mamle being $.187.
The followingvyear, Two cars were placed in the field
but with two men to the car. This nroved more costly

than where one man was used to the car and would have

proven so except for the fact that much of the work was

-101~-



done in sparsely populated districts where very good

-
a
-

time could be mades. The cost per scuare mile for t
year came to §.2_O.

The cost per bush was of course lowest the
first fwo years of the campaign, since the work was daone
in the cities and thickly wnopnulated regions where most
of the bushes of the state were Znown to be located.

The following year saw a material increase in cos?
per bush és the scouts spread out into the rural

sections and a2 still greater increase the vesr after

that when most of the work was carried on in the drv land
sections.
In this report all cost per year is based on the

total amount spent that yvear in all the brarnches of the
work since the records do not indicate how the mbney was
app-rtioned to the cdifferent phases,

Up to date, 448 escaped bushes have be=n found
in the state, most of them being in Larimer countye. The
rivers and irrigation systems of the~:egions located close

L.

to the mountains seem to have roven themselves th

P

dangerous agencies for spreading the barberryve. Thru
this means the seeds would in a cowpearatively short time
be scattered over all the districts by the irrigation

waters, while the rivers could carry them for ~ileg. Many

o)

escapes wWere also

-102-~



~

norses, and

)
&
ct
e
(0]
4
Q
@]
]
Q
e
O
=h
OJ
' .
=
Qu
n
L]
(@}
v
h
t
l~
o]

other live stock have also oroved themselves to be a
means of spreading the bushes since many escaped have
been found in pasture which were free from itreeses

In meking the farm to farm surveys it has been

9]

the prectice +to drive into the farm yard and thoroly

inspect all places where barberries might be found.

ot
=
€0
P
D
=3
(]
2
}3.

As a usual thing it is advisable to first
the purpose of the visit. IFf no bushes are found
a bulletin is left with the farmer and no more of his
or the scout's time is taken up. Where bushes are

located, it is usually nscessary to spend some little
time in going thru the matter in order that thers may
be a clear understanding as to the reason
the ba;berries. As a usuzl toing very little difficulty
is experienced in gaining the Farmers' interest and

co-operation. Inthe course of the campaign very few

Ml
i

efused to have their bushes removed. As the usnal

i}
pl

thing such parties are city dwellers who think they

can go on existing wnether the farmer exists or note.

In such cases the pressure of the law is called

upon to accomplish the desired end. We are trhankful tha
only a few of this type are found over the states A

few of course are essential to normalcye

~-103=~



Progress of Eradication Campaign

Jenuary 1 to December 31, 1223



Introductione

This repert coveres the activities of the

3

barberry eradication camvaign in C
January 1, 1932 to December 31, 1932.
A slightly greater avpropriation was used than

4

during the preceding year, practically the same amount

of ground being covered. However, considerable
more money was uced in administration than in 1921.
Work was done in 45 counties. Original survey

work was carried on in 23 of thece 45 countiegs and

faN}

resurvey in all but two of theme
1453 Bushes were found on 46 properiies and

13685 bushes removed from 46 nroperiies, making a i

|_.|.

total of 34,001 bushes found during the entir

(D

> canrpaign on
16423 properties of which all but 178 nave been

removeds One hedge of 175 bushes remains in Jeffercon
county, one planting of three bushés is still in

the city of Boulder, and one bush

¥
roperty of Denver, these will be out before sprin
3 ’ Se

2

In this report in estimating percent of a
county surveyed we consider only that vart surveyed
which has been actually gone overe Arsfas too rough and
mountainous t0 be surveyed or of a nature not recuiring

going over, are not considered as surveyed,

Many counties which appear %o be only partially

v

~105=



covered are actually one hundred per cent surveyed so

Tar as the territory requiring inspection is concernede

'C’i

N

the fact that

@

This explanation is offexzed beca se o

g

ezrlier in the czmpaign many counties were revorted
almost entirely covered when the nature of the gection

would make such practically impossibles Larimer

)]
N
O
1y
ct
1
ot
[0}
.
i3l
[sY)
I

county is a good example erly in %

'D

.

campaign it was reported ninety vper ent surveyed,
which no doubt it was so far as the ground

equiring surveying was concerned. However, over

=

by
Y
}..._l
-
0
Eb
c_'..
=
[}

county is of a mountainous naturs, not

+

requiring going over and offering great obstacles %o

any attempt at such. This we report as unsurveyed.

~-106~



PERSONNEL

Fitzsimmone, J« Rs St. Leader Colo. 2150

June 15 to September 25

earn, Ce. D., Collab. Colo. 132 mo. April
Septe 233

A

Lungren ., Fie
’1 1 to g

1‘3 F'j
.

5 1d Ass
A cote 3

T"ornton, B. J. Field Asste C0lo. 135« mo0.

to Nov. 30,

[

Miss Downs Stenograrhe

-107-
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Lle

State Financial Aid.

Cash Avoropriations.

No cash appr
campaign by

i
fice space
up

01
S

H

iations mads toward
te of Coloradoe.

al aid other than cahs appropriatio

light, heat, sbeao;rﬁaqwc,

upplies, etce, estimated at £€350.00

-108-



Bulletin and Circulars Dictributed.

Name Number of conies
Farmers' Bul. No. 1058 1,000
Circular No. 186 1,000
Reprint (Yr. book 1918) No. 7986 .500

Life cycle cards

Circulazrs
Posters
News Articles
News articles were put in the papers of those
towns and regions where barberri had been found -

or were kn-wn 1o be present. Lengthy articles aypearing

in Denver Post, Pueblo Chieftan, and other of the

.rger papers of the State.

'___I

Nothing was done along this line bevond the
distribution of posters, circulars, bulletins and life

cycle cardse

Personal Letters:
Personal letters were sent out *o toroge tenants

and land owners where sprouts were expected to give trouble.

Fair devonstrations

No demonstrations of any kind were made durine

the year, -
~10¢-



Altalfa Beets

.

Beets

Qats %, Clover

/'/
Lake Trucx
g Garden
;
| \
\ : \
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ll N Beers N og
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i N o
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N o
t ) . o
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Alfalfa Cemetery g
q
a
Berthoud Colo. {4 m W g ,
Scale Sin- 100ft. g
Propert y o P. Dines e
W% Section Nol§ .=
“Beers | Township No.¢ Ranch68 West g F
Barberries + ® Spread orRust- O “
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LEGEND

Areas Covered in.farm to farm

(rBurveys

January 1

‘July 1 to

January 1

N
¥

July 1 %o

January 1

of iCampaign to June 30, 1919

Decerber 31, 1919

to June 30, 1820
December 31, 1920

to June 30, 1821
December 31, 1921
1821 to June 31, 1921
December 31, 1923

All work done on Federal Fundsas
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LEGEND

January 1

July 1 to
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December 3
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December 3

to June 30, 1921

December 31, 1931
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Cities and Towns covered 1922 - Original
Survey.

o original survey workdone in towns of

Colorado during the year 19223,



Area

escaped bushes fou
to June 30, 191

escaped bushes found
to Dec. 31, 191G

escaped bushes found
. to June 30, 1930.

egcaped bushes found
Dec. 31, 1820.

escaped bushes Tound
January 1 to June

und

O

~186~

- Jan. 1

July 1,

Jan. 1,

July 1 %o

Jan. 1

July 1 to






Name
United 011 Co.

Town
Canon
Arvada

Greele-Loveland

IrrigationCo.
Big Thompson
River

Home Supply
Ditch Co.
Home Supply
Ditch Cooe
Home Supply
Ditch Co.

Schhol house
(rural)

Mrs. M. A-Alps
Glen Xester
¥Mr. Buckingham
G. Cs Hichard-
son

J. C. Ruple
Loyd Jones
Poudre Hiver
oudre Hiver
Coy Ranch
Poudre River

Lyosn and
Johnson

Wolhurst
Farm

M. Fo Allen

G. Osterhout

Park

(rural)

McCormack

(Bushes

Loveland

Ft Collins

i1

La Porte
Greeley

"
Littleten

Englewood

Wolhuret

City

Aravahoe
Arzopaho

"

Welittleton "

Longmont Boulder
“indsor Weld
Greeley Teld
Greeley i
located near

v
o

towns naned)
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Resurvey Results

Washington

1923
01 17TY
Props (1lNoe % of Jo of
vigited} Sprouts bushes proper-
County sprout- ties
ing having
f ! sprouts

Adams ! 9 —— e ! —
Alamosa 2 — | ——— ; —_—
Arapahoe 33 106 | 148 i
Boulder 150 | 148 | 8 19
Chaffee VA N A ——
Conejos LB — — ; —
Drowley - S .10 | 50
Delta v | m—— 0 e i _—
Denver 669 | 318 3 % 8
Bagle > A ; —
E1l Paso 230 | 300 i 8 i 8
Fremont 43 | 18 18 i 9
Garfield 3 .33 ; %3
Huerfano 3 i mem ] e { —
Jefferson 11 i 88 . BY | 54
La Plata | 5 1w | 40
Larimer ; 8g | 118 | 25
Las Animas 4 i - b i —_—
Logan 4 § 8 : 25
Mesa 0 | 6 % 30
Montezuma ! 2 ( —_— . | —_—
Montrose * 7 L8 % 14
Morgan 13 - L i —
Otero 10 | 4 10
Philips & 1 - s
Prowers 3 - L ; _—
Pueblo 83 | i 2 | 14
Rio Grand 9 | é 4 ? 11
Sedgwick 1 - [ = —_——

] % ‘

é ]

Weld

(03]

PR,

410



Resurvey Résults

- 130~

1922
. RUR AL I
Props  Noe % of % of
visited Sprouts bushes | proper-
County j : gprout- ties
' - ing having
/ , — L . sprouts
- Adama 1 e —
Alamosa —— ] e e j ——
Arapahoe 2 + - | 10 : 100
Boulder 13 | 85 12 ; o4
Chaffee ——— - - ; -
Conejos ——— | - —— = —_—
Drowley ——— ] == —— 1 —
Delta e —_— ———
Denver ———— ] = ——- —
pagle el -— -
FlL Paso _—— e—— —_— —_—
Fremont 24 | 880 33 26
Garfield ——— e —— ——
Huerfano —— ] == —— —
Jefferson 3 34 65 100
La Plata ——— —_— . === , -—
Larime® 38 384 | 24 | 85
Las Animasg ——— e ——
Logan - e ; -
Mesa —— —— == ; -
Montezuma i —-——= == | -
Montrose - = T -
Horgan - —-—= = o
Otero 1 ——= | === —=
Philips - i B ——
Prowers ———= - - —
Pusblo == —-— ——— ——
Rio Grand -—= ——= - 5 ——
Sedgwlock —— - —— { ——
Waghington e - ——— 3 -
Weld 25 28 58 50



Summa.ry of Barberry Survey
By Federal Departinent, 19323

Sq. WMileg Hi.per ; Total Cost | Cost | Han
County mie run Sgemie . Cogst so.mi. Mile DaySe

Adams 1410 | 900 .638 £157.85 § .1123§.175 ] 14
Alamosa 490 | 340  ..894 ' 62,95 .128 .185| 5
Arapahoe 890 {1315  1.386.] 218,15  .343 .178 18
Archuleta | 424 | 325 L7886 ; 54,85 ,139 .169 . 5
Bent 1345 1197 | 890 | 183.20  .135 .141 ; 14
Boulder 534 1048 | 1.963 @ 334,35, L.807 .309; 27
Chaffee 146 | 105 | 718’ 18,15  .137 . 76, 1
Conajos 486 | 419 | .888 | 79,79  .184 .130 8
Costillo 391 | 318 | .813 | 80.10' .154 .18 5
Crowley 80 | 53 682 1 £.500 L1088 .180 .5
Delta | 182 | 130 ¢ .714 ] 21,007 .115; .181 | 2
Denver 65 1076 1LB.554 | 380475 5.550; +335 | 30
Dolores P 812 5 183 ¢ .8368 , 43.35, .189: .331 4
Douglas | 129 1183 | 1.418 1 19.7C{ .152;.184 3
Eagle L 173 141 . .3218 7 3£.400 .143;.173 2
El Paso L 774,821 {1,081 | 143.25] L1851 .174 112
Fremont | 352,293 | .829 1 51.807 .147!.178 5
Garfield | -870 | 214 2793 | 32.101 ,119}.150 2
Huerfano | 77| 65 | .844 2.90 .1238.153 1
Jefferson | 577 1573 | 3.736 | 238.0 385,145 | 19
Kit Cerson! 908! 758 | .837 | 123.20| .133|.183 | 11
Lak b 100 741 W740 | 12.85] .12391.175 1
La Plata | 336 367 | 795 33.5 .1157.153 | 3
Las Animas, B75] 489 | .805 | 80.10| .105!.183 | 5
Larimer { 1984 13251 | 1.844 | 445,401 .326,.137 | 43
Lincoln | 28412313 | .821! 3C.15| .115/.142 | 3
Logan L3731 315 | .845 ] 42.30! .1131.134 4
Hesa . 171] 188 ! 1.088 | 23.,05| .135}.124 4
Mineral . 451 38 | .844 7.05 | .1561.301 | 1
Montezuma | 3171 308 | .971 | 40.85| .128,.1332 4
Montrose | 1151 98 .853 | 15.50 | .135].158 | 1.5
Morgan . B34 470 .8720 | 58.45 1 .108(.135 | 5
Otero | 3151.844 11,092 47,35 .150(.138 | 4
Quray . 85 @Y 788 | 11435] .1331.189 | 1
Philips 276 | 240 870 | 33.20 | .1301(.138 | 3
Prowers | 136011295 852 | 150,30 | ,110{.115 | 15
Puseblo 365, 397 | 1.088; B7.45 | .158).145 | 5
Rio Grand 3201 388 S0 1 48.15 | ,118].120 | 3
Seguache 4881 408 8381 48.30 | L0951.113 | 4
San Miguel| 203! 188 «888 | 24.10 { .1181(.144 | 2
Sedgwick 29! 290 881l 34.80 | .1051].119 |3
Teller } 891 70 <7871 12.40 | L117 [.148 |1
Washington 182 156 « 857 20430 111 {4130 2
Weld 41853915 <913 | 549,35 | JE31 [.140 | 48
Yuma 8431 180 «785 | 25.25 | ,105(.134 |3
TOTALS 2333224980 1.076 | 4037.35] .174 [.162 | 349




Summary of Costs - Original Survey

’ i
an Total | Cost \Cost Plant-Cost Cogt
'ZayJ Cost Miles  per per  inge ! per per
Mile Sge LantB bush
f : ¥ mile i J
Adanms 5 870,10 520 9.133 [$.113 ] ‘
Alamosa 1 .13.50; 85 [.193 | .179 ; g )
Arapahoe 2 25,151300 .1223 | .133 © 5 [5.03 ;179 | 4.15
Zent 8 95.80i742 1.129 | .109 5 !4.35, 8 | 2.85
Chaffee -3 6.40) 40 .180 | .138 | e
Conejos .5 33,10(267 ..124 | .109 | ; |
Costillo & 1.7 81.55(173 [.134 | ,113 !
Denver .5 B8.00] 40 .150 400 | 2 | 2.00 3 | 2.00
Dolores | 4 43, 25(185 'e231 189 ;
El Paso . .3 5.50} 283  :.1523 | .140 | 8 58 | 13 37
Fremont | 1.3 14.95! 80 .187 | .87 5 | 2.99 | 893 .02
Jefferson, 3 | 38.50{212 .172 | .238 | 3 [13.17 364 .14
Larimer | 3.3 456,10[310 1/0 157 {9 |5.18 | 25 {1.84
Kit Carson .5 B5.35] 43 .12 240 1 3 [ 1.75 | 13 | .44
Lincoyln 3 50.15 2.3 .14 115
Prowers 9 | 108.00830 .138 113 7 1 1105.00 20 |5.25
Rio Grandj 1 ! 11,50 80 |.147 | .133 : ! :
Saguache 2+5 38445289 149 119 | g
San Miguell 1.3 18.10{121 |.13 118 | i
Teller 270 7485 50 .155 130 ;
Weld 8.8 24.15{4883 |.138 | .112 ‘ 7 113.45(368 |2.83
Tuma 3 125.,251190 1,134 | .105 }
State
Totals B8l  78Be45 5483 140  .183 48 18,70 1453 .53
~132-



Cost per
Acre

£.000381

£.000273

Notey Pr

Summary

of Costs Per Acre
19323

Total Costs
(Includinz Administration and Overhead)
Cost per Cost per Cost per Cost oer
A,.wheat Aesmall bushel bushel emall
_ - grains  wheat ,B8roins
$.00333 $.000258 §.000248 %.,000149
Field Costs
(Including only expenses incurred in field)
Cost per Cost per Cost per Cost per
A.wheat A. swmall Tl e hu. small
grains wheat grainsg
J - = s an
$.00249 £.00193 $.000188 £.000112
oduction statistics per county not yet available

-133=



Resuzvey Costge

1922
(llon Total Total  Total , Cost i Cost

County  Days Propse Sp'ts Cost ? ver | Der

_ { | Prope | Spnrou
Adams 9 10| "% 8775 & 8.78 | %
Alamosa 4" 2 5045 1 2Dbe22 .
Arapahoe i6 34 (117 121,00 2482 |, 1.83
Archuleta |5 z . 54485 _
Bent 8 ; . 73440 :
Boulder 25.5 1631880  303.00 1.86 1.17
Chaffee [ e | 4 | . 11.75 2.04
Conejos i 345 8 i I 48.80 | 7.77
Crowley 25 21 1 8.50 |4.35 €,50
Delta 2 é 7 21.00 300
Penver 29D | 869 3b4,.75H 53
Douglas 8 12.70
Fagle 3 3 24.40 112.3
El Paso 11.7 ¢ 230 1300 1392.75 .61
Fremont 3.8 1 .87 898 36.25 .55
Garfiield 2 3 32.10 10.70
Huerfano | 1 3 .20 330
Jefferson 16 13 120 122.50 14,81 1.80
XKit Carson{ 10.5 11795 ~
La Plata 3 i b 4 38460 7472 946D
Larimer | 387 118 1305 399430 3edd 1.31
Las Animas | b 4y 80,10 |15.03
I,Joga.l'l 4 4.‘ 1 42«30 10.57 4‘:2.30
Mesa 2 107 9 anOé 23430 2.73
Mineral 1 R .05
Montezuma 4 2 v.65 130633
Montrose l.57 7 8 15.50 "1 8.31
Morgan 5 13 58445 4.87
Otero 4 11 47 435 4.30
Quray 1 11.35
Philips 3 8 33450 .53
Prowers 8 3 45,30 | 15410
Pueblo 5 83 | 57445 - «91
Rio Grand 8. 9 3485 3.85
Saguache 1.5 7475
San Miguel .8 8.00
Sedgwick | 3 1 3448 34460
Teller o3 2675
Waghington| 2 1 20430 20630
Weld 3243 115 455,10 3036
STATE
TOTALS 288 15684 2458 3382.80 2,06




Discusgsion of Resurveve

- - a a

Two methods oFf resurvey were employed during

]

the yeare. The omne usged dependi pon the county

o
YO
Q

being gone over. In very imwortant sections and where
numerous barberries had previously been found the
resurvey was made with as mwuch care and diligence as

was the original inspectiones every precaution being

talr n to make Sure that no busheg remeined.

sections and where the plantings were few and well scattered
the resurvey was made very thoro in the neighborhood of

tings and also in such sections as gave the
appearance of furnishing favorable conditions for the

propagation of the rust harboring bushes. The rsmainder

As in the original survey the percent coi resurvey
in a count refers to that part of the total area of
county. It 1s evident that esrlier reports indicated
the percentage of the original survey wiich has been
given resurvey since in many instaences the First

A

resurvey was greater than the originale. For exawmple

counties only partially covered in
the driginal survey were reported as one hundred per
cent resurveyed. The short tine consumes in maling these

resurveys as comopared to the area of the county in which

the survey was 2ade lends Furtner support to the theory



that inal

)

the ori

RIS

o]

survey was

basis for the resurvey.

i
)
o
¢)
l_l
]
Q

if it could

prove the greatest means of

es8Te

'C$

proved

Very

taken as the percentage

efféctive.

It is noticeable that, where bushes are poorly
dug in the Tirst place, elr co plete er=dication
becomes more difficult. ¥Not only ars the remaining
roots more difficult to rewmove, but those remaining
the ground seem 1o have greater powers for sending u

shoots, large hushes svringing up from small roots i
very short times
To‘the nost effective means of completely destrovi

the common barberry

gprouts is to treat the

-136-

the count

instilled into everyone,

ol
=

WO

()

ul

4

a



Continued digging of roots whenever sprouts indicate

T

in meny instances, we find the barberries growing in
wooded and rociy regions where 1t 1g imvossible toremove

all the rTootse In such cases and in other ins

western part of the state numerosus bushes

ri were found scattered over the hill

of bushes having sprouts and in the vercentages " of properties

having sprouting tushes, even ih.the same and adjacent
localitieses However, the pne centage estimated for

the territory resurveyed indicates 18 per cent of the
busheé {o have sprouted on

having bushes.

A great variation was also observed in the ability

'l

of the bushes with regard to their abi ity to propagate
their kind. Many large hedges were found bearing seeds

BN

reat guantitieg, and yet ac seedlings were in evidence

8]
i)

in the vicinitye In obther instances a ginsle



bush was known to produce a great many seedlings, sone

m
l.lu
3

In the State of Colorado we ar: strong believer

coming season. Where chemical can not be used complete

removal thru digging is the only recourse. In thi

[13]

connection we recommend clgoing un
removed Ffollowed by considerable more digging in all

s o

directionse If the co-operation of the person living °n
the property can be secured t0o the extent that he will

consclentiously watch for and remove all spwouts certain

requent visits to the p»lace until sovroutins ceases

and even after that anolthzr gisit shouid be made after a long

[£5]

reriod to make sure no sprouts have wmanaged Lo obtain

1life from dormant root ends.



Evnideniolosy Studiecg.
In the fall of 1921 various plots of rusted

crasses were selected near the College camopus with a
view to maling fre uent germinaiion tests of the
uredinicspores. The purpose 0F this experiment
was to determine the longevity or viability of the red
SUMmer SN0TES.
The stations or plots were as follows!
Hoe Location Hos%t Date Located
1 . 3 mni.3. of Ft.C00llins Oats Sept. 15, 1921
= ?
2 South of City Park " Octe. 1, 1821
8 1 i1 1 i "D;arle—\; i 1" i1
5 Experiment Station "heat Seps. 15, 1221
4 Greeley Wheat Oct. 3, 1921
4 1 1 OaT, <l 1 f1 fl
r s 3 i o
5 3 Hi. north of
Loveland ‘Timothy Octs &, 1821
s H it 1 i W Balwle},- f1 . it i
S sast of
thoud Oats " " i
7 2 Mi. south of
Ft. Collins We wheat ©Octe. 30, 1931
Germination testes were ta:enfrom the various
plots at approximately two week 1intervalsg.

Tweo methods were us in making these germination
tests. The first practice was to sow the spore s on
a2 cover glags holding distilled waters The clags was
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inverted over
the distilled waters. The second nethod and the one
generally used in this experiment consisted of placing
a drop of distilled water within a ring of vaseline

on & glass slide. The spores were then sown in the
water and the whols placed on a petri dish containing
a molst blotter. The spores were incubated &
constant temperature of 30 degrees C.

'

Germination tests were made from each plot a

data was obtained.

No. Host First Test % Final test %
Made spores made spores
: vizble viable
1 Oats Septe 15, 1921 94 Dec. 12, 1921 0O
2 " Qctl. 1, 1921 84 Jan. 13, 1921 0
2 ! Barl 83.7' f i1 " '75 i it ] O
3 Wheat Sents, 12, 19231 82 Jan. 18, 1931 0
4 " Oct. 3, 1931 40 lost
4' Qats “Octs 3, 1921 85 DNov. 2, 1921

Timothy - 0Oct. 8, 1821 20 Dec. 2, 1921

0
5 0
5! Wild Bavley " ® n 40 Mch. 12, 1923 0
& 0

the tire of zero germination, showed a sligh% dsgrease aver

the preceding test with rega-d to ver cent of viable STOTES e



barley) at Station No. B', the sirain on this grass

Temperature and precipitation observations were
made during the experiment and the temperatures at th

Stations were observed when the svpores were collected
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Stubble well supplied with red svores was placed

ou exposed to full
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weather concditions. The material was vrotected by
having a small wire fence built around it. everal
bundles of the stubile were used in th

each was numbered, the spores

at Trequent intervals.

L
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e

The first test was wmade on Septemper 237, 1931 all

.

proving viable, the

December 30, 1931, all tests have zero germination
with 48 and Yr hour incubation periocds. Anothar test

-
]

was made later and with the same results. It was
concluded that Tt

over winter when exposed to the elements on stubble,

]
[&]

Asimilar experiment was tried in which the spore

laden stubble was placed in & hole in the ground which



was about four Teet deepe The results cbtainec were
practically the same as whers the spores were exposed
idrectly to the elementses

The same results were also obtained when the
stubble and spores were placed under several inches of
of leaves. In fact the sposres remained viable for & short-

er length of tire in this test than in the one where they
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were placed out irv
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IVe Inoculated wheat in pots Decemver 28, with Puccinia
graminis , form 3, from St. Paul.
Set in incubator 48 hours and set out on benche

Jan. 3, 1833, flecks appearing and rust starting to
develop on the Marguise
Placed out of doors to harden.

Jan. 19, 1821 germination testsz taken at 20 degrees C.
Jan. 37, 1921 Marquis wheat placed in greenhouse for
further inoculation.
January 82, 183, spores germinated 85 .
Hote: Inoculation at this time successful on the
showing resistancee.

Marguise. Xanréd

en. 8%, 1823, Spores collected from wheat
germinated at 20 degrees C. Coversd with £ i:

Jan. 52, 19

V]

[eA]

ol
2
4]

rerminaticon
Jan. 30, 1821 4C» !

rust meterial is available.
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Ve Future w

Pots kept in dark chamber. Pots exposed to open weather.
Pots covered with debrig. =~ Poits kept for furture inoculation
work

K e
Germination tests to be made in the usual wmanner
cach week.

water
IR o
¥ 11;%61‘

VI. Weather reoarts

VII. Farly spriag ctservations.
First indication of rust in field.
First infection of barberry bushes or sorou

<t
]
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gection
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No field plots could be located in Thi

A

overwintering tests because of the

ruet in the fields. Observations were made

I. Rust on leaves, Puccinia graminis tritici, collected
summer of 1933

i1 1 ll " " it tt i1
1! [ 15 [} f it t1 It
Three petri dishes containing wmoist blotters with
slides holding distilled water within a ring of
sed pores were placed i
[
IT .
Noe. % germination % germination Tempe K
Dec. 18, 1923 Dec. 30, 19223

O~2DNDOT =010
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ITII. Wheat planted in 8

1922

2 Plots
i i1

R el
03 G2 O
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OO~
~3 0

in. pots in
Certified
4]
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LEGEND

Location of chemically treated

bushes July

1

to December 31, 19323
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NalCl, which was the chewnical used, at their own
expense, there being no cost to the Governmente Bushes
were treated in the counties of Adame, Arapahoe,
Boulder, Jefferson, Larimer and Weld. Varying

amounts of chemical were used, but no case did the

Departmental circulars which were received later in the
year. However, the 1

guantities sssms to have been effective go far as the
tushes in the vicin;ty of Fort Collins were ccnderned.

None of the others have been revisited and therefore

we do not deem it adviga:x
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the results of trestin

vear definite gata on the subject will be obtainable
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Colorado was located on the far m of J. C. Tunle,
three miles west and three miles south of Loveland.
The hedge was very old and the bushes very large,

dynamite and teams with Dlock and tackle belng

utilized in removing them. These barbervies proved
to be prolific bearers of fertile seeds and seedlings
and bushes were well scattered over the sgurrsunding
countrye Thru the farm runs the Home Supply Titch
3 ¥
.

removed with t
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little rust has besn experienced in %

formerly the loss from this disease was so high as to

spread of the barberry over the country. This ditch

M. A. Alps whereon grew somxe highly prized common



i

barberriese. Birds deposited the seeds under the trees

-

along the banks of the ditch and from there the bushes
¥ere being spread over the section served by this irriga-
tion system.

+

One v¢ bush, located on

|-

ar

¥

¢

west of Ft. Collins, and near the foot hills, proved to
be the source of a great many rust spreading barberries

scattered along the banks of this gtream and in adjacent

fields

Mr. Alfred Bosbec, living north of Loveland volunteers

(121
o]

-

the information that since the removal of his barberry

3

hedge he has been able to grow wheat in a field that
formerly proved almost a total loss when pﬁt into grain
because of the rust attack.

The Wolhurst farm, south of Denver, had a flourish-
ing barbeiry hedge located near the farmhouse on the

bench above the rivere From here the bughes has

spread down to the river and had commenced their marck
along its banks. BSince the removal of this hedge and

the escapes from the surrounding territory very little

rust has been experienced in the section where formerly it

=
0]

gave a great deal of trouble.

A great many instances, similar to the above conld
be cited over various parts of the state, and it is with
great satisfaction that we note the decreasing ibsses

thru rusti
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DISCUSSION OF THE YEAR'S WORK.

from the state of Colorado. Te feel quite sa
that practically all the bushes of the state hawve been
diéboveved, although of course there may be a few in
hiding in certain parts of the state which have not been
thoroly gone into, if worked at all. The main problem

at present 18 to completely do away ®with those bushes found

and prevent the shooting up of sprouts every vy

[0))

o

H
- -

This we hope to be able to accomplish in most instances
by means of chemical sradications The conparative few
that can not be dealt with in this way will be killed
of f by thoro and persistant digging of roots wherever
their location is indicated by the presence of sprouts.
During the year three scouts were smployed in the
field and for various lengths of time, one of them

being the State Leader. Fach one was eguipeed with a

nd assighed certain territory to cover, this vroved

Q
1Y
=
o

the most economical system of survey so far practiced in
view of the fact th t considerable more money was spent

in Administration and Overhead than in previous vears.
¢ y

M

The actual field expenses averaged $.151 per running mile

and $.174 sq. mile surveyed. This same method was

employed during the season of 1920 and it is possible that
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the actual field expenses for that year were slightly under

those of 1923. However, the nature of the work that season

differed somewhat from that performed the past year and
after everything is taken into consideration the
average field expenses for the two years apvear practically

the same for the two years, i. e., those of 1830 as

compared to those of 1833. However, too definite concliu-

siong should not be drawn from such comparisons as the
controlling factors are so varying with different vearse.
Little was done toward publicity during the year

for the reason that there was nothing to be gained by ite
The work had been carried on practically all over the state

and every section was familiar with ite nature and pDurDOSEe

-

The chemical treatwment of bushes wag not carried
on to the degree that we would have wished because of
the fact that the field wmen were not in poé9e381on of
the details necessary to the oafrying on of this phase
of the work effectively. However, a start was mede and
future work will be gulded by past\experience;

One beautiful example of the spread of rust from
the barberry was obse:ved near»the.town of Burlington
in Kit Carson County. On recommenda“mon of the county
agent this section was not surveyed the previous

year because he know that there were no barberry bushes

in the communitye. Last vear an outbreak of rust in the

~151 -~
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rain fields was called to the attention of the State
Leader and an investigation was made. As a result &
prosperous barberry was discovered in the center of the
epidemic from which the spread of rust could be traced.
L few other bushes were located over the state by tiais

same method and it i1s our plan to watch closely

for rust outbreaks next year.
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