


Diseases of Ornamental Plants ...

LOUISE DOSDALL

PLANTS in the flower garden are
subject to many diseases caused by
fungi, bacteria, viruses, and nematodes.
Each kind of plant has its own special
diseases although some pathogens (or-
ganisms causing plant diseases) attack
many different plants. On 20 of our
most common annuals, perennials, and
shrubs alone, some 80 different diseases
appear frequently.

To control each disease we must
understand the relationship between
the organism causing the disease and
the host plant. Some diseases hit only
a limited area, as a leaf spot or a stem
canker. Others invade the entire plant
so that seed, cuttings, or propagative
stock taken from the plant will be
diseased.

The invisible causal pathogens are
blown about by the winds, washed by
the rains, or carried by insects and
man. Once in the soil, some may last
for years. Host varieties react differ-
ently to each pathogen as well as to
treatments for control.

To combat diseases that are difficult
to control by other means, breeding re-
sistant varieties is desirable. Progress
in this field is hampered by the large
number of varieties grown and the rela-
tively short popularity of a variety.

In this article we will review four
diseases—one caused by fungi, one by
bacteria, one by a virus, and one by
nematodes.

Louise Dosdall is assistant professor of
plant pathology and botany.

Winter Crown Rot of Iris

Winter crown rot of iris is caused by
the fungus Botrytis convoluta. This
fungus is a microscopic plant which is
well adapted to the perennial habit of
the iris plant. Although the fungus
grows best at 70° to 75° F., it can grow
at temperatures as low as 20° F. At 85°
F. it will not grow at all. While the
iris plant is growing actively in the
summer the fungus does not attack it,
but in the fall the fungus invades the
outer leaves. During a wet fall the
fungus may produce spores freely on
the leaves, but since these leaves norm-
ally are dry it is hard to tell that the
plant is diseased. During the dormant
period of the iris, especially when a
heavy snow covering keeps the tem-
perature of the crown of the plant at
about 30° F., the fungus grows slowly
and converts the plant almost com-
pletely into a mass of fungus tissue.
When the snow melts the iris rhizome
is a dry felty mass with heaps of black
fungus storage organs. On exposure to
light, the fungus produces spores freely,
and these spores and mycelia in the
soil infect neighboring plants.

If the summer is relatively dry,
sclerotia remain dormant in the soil.
Iris taken from an infested garden,
even though they show no signs of
decay, may carry the disease. Healthy
iris planted into this garden may be
rotted the following spring.

The fungus, however, is a poor com-
petitor with other soil organisms. If
the season is wet, especially in spring
and early summer, the sclerotia them-

selves will decay and the following fall
there will be little or no infection even
in heavily infested soil. Also, if iris is
not planted in infested soil for a year
or two, there will be little or no crown
rot fungus left in it.

Varieties differ in their tolerance to
the disease. Those derived from the old
Iris germanica and from Iris pallida are
very susceptible while those of Iris
variegata variety show a high degree
of resistance.

Since the disease is carried from place
to place on infected roots and stems,
the surest way to keep winter crown
rot out of the garden is to treat all iris
roots with a mercuric fungicide before
planting, no matter how healthy they
appear to be.

Bacterial Scab of Gladiolus

One of the commonest diseases of
gladiolus is caused by a bacterium
called Pseudomonas marginata. These
bacteria cause scabby pits on the corms
or bulbs. After planting, especially in
wet seasons, the bacteria from these
pits multiply rapidly in the soil. Rain
splashes them on the leaves where they
cause small leaf spots and at the soil
line, a soft neck rot. Late in the sum-
mer the bacteria are washed down into
the soil again and cause the scabby pits
in the new corms. These bacteria ap-
parently do not last long in most types
of soils. Corm treatments, therefore,
offer a simple method of control.

Various agricultural experiment sta-
tions have carried on experiments for
many years using different fungicides

How fungus and bacteria hit ornamental plants. (Left) Sclerotia and conidia of the fungus causing winter crown rot of iris. (Center) Bac-
terial lesions on gladiolus corm and neck. (Right) Bacterial spots on gladiolus leaves.
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Left—A nubby gladiolus corm infected with

for controlling gladiolus diseases. The
most generally satisfactory treatment
for scab has been soaking corms for
two hours in a 1:1000 mercuric chloride
solution just before planting.

The problem is complicated because
gladioli are subject to seven or eight
different bacterial and fungus diseases.
The diseases respond differently to dif-
ferent treatments, gladiolus varieties
respond differently to the same treat-
ment, and treatments vary in their ef-
fectiveness in different soils and under
different growing conditions. Many
growers plant hundreds of varieties.
The pathogenic fungi persist in the soil
so that rotation becomes an important
factor, too, in keeping gladioli healthy.

Mosaic of Gladiolus

Virus diseases of plants are infections
which offer some of our most baffling
and challenging problems. Most virus
diseases are transmitted from plant to
plant by insect disease carriers. Some
are transmitted by handling, pruning,
and grafting. Even the clinging dodder
can transmit a virus disease through
its tendrils. Each virus has a specific
host range and a special mode of trans-
mission. Each host plant may be sub-
ject to several of these viruses. Once a
plant is infected with a virus it remains
infected although the symptoms may
be masked. Some of the viruses are
carried through the seed and some are
not. Some remain in the soil and some
do not. All of these facts must be de-
termined for each specific virus disease.

Ornamental plants have their share
of virus diseases. One of our most
troublesome is mosaic of gladiolus. This
disease was first recognized in Minne-
sota in 1925. Mottling of the leaves,
breaking of the color in the petals, and
in some varieties, nubby corms are
symptoms. Plants from corms and
cormels of diseased plants are diseased.
In some varieties plants from corms
and cormels of diseased plants die in a
year or two; in others diseased corms
and cormels produce stunted mottled
plants year after year. In some varieties
there are no signs of the disease in the
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virus disease and a healthy corm. Right—Chrysanthemum leaves infested by leaf nematode.

leaves, but the color of the petals is
mottled. In others the mottling of the
petals appears only after the cut flowers
are placed in cold storage. A Minnesota
gladiolus grower has obtained evidence
that sports such as Irak from Bagdad
and Bings, Wanda, Jewel, Gunpowder,
and Leading Lady from Picardy are
actually plants infected with virus. In
Oregon it has been proven that the
virus in gladiolus is the same as Bean
Virus No. 2 in beans, peas, and other
legumes in the Pacific Northwest. The
disease is known to be transmitted by
aphids.

Foliar Nematode Disease of
Chrysanthemums

One of the most serious diseases of
hardy chrysanthemums in Minnesota is
the foliar nematode disease. Nematodes
are microscopic worms one-fiftieth to
one twenty-fifth of an inch long. They
are common in all types of soils, but
only a few species cause disease in

Gladiolus flower infected with virus disease.

plants. During Minnesota winters, for-
tunately, these parasitic nematodes
rarely survive in the soil. The foliar
nematode survives here only in infested
plants and stock plants and in soil
carried through the winter in green-
houses.

Nematodes require a film of free
water in which to live. When plants are
wet the nematodes crawl from the in-
fested soil or infected buds to the stems
and up to the leaves where they enter
through the stomata. Inside the leaf
they feed and breed, causing the tissue
to turn yellow and then brown. The
most characteristic signs of nematode
infection are the V-shaped brown areas,
bounded by the major veins, on the
leaves. When the leaves are wet the
nematodes crawl out of the leaf onto
the surface and up the stem to the
next leaf. Thus, the leaves die pro-
gressively from the base of the plants
upwards. In a prolonged wet season all
the leaves may be killed and éven the
flower petioles invaded.

For control, avoid using infected
plants for propagation. To check the
spread during the active growing sea-
son, spray the plants with a combined
bordeaux and nicotine sulfate mixture.

These few examples of diseases of
ornamental plants illustrate the many
problems that must be solved before an
intelligent approach at control of any
given disease can be made. Multiply
these problems by all the diseases of
the many ornamental plants grown in
our gardens and we see why flower
growers should acquaint themselves
with the diseases that affect their
plants.

— e

University Farm experiments show
that pasturing off the companion crop
improves chances of getting a good
legume stand. Pasturing prevents ex-
cessive shading and cuts competition for
soil moisture. Stock can be turned in
when the companion crop is 8 to 10
inches high and the soil dry enough to
prevent injury to young legume seed-
lings.
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Left—A common air-borne mold growing in culture dishes.
Right—Enlarged view of spore-bearing heads of a common mold.

Air-Borne Fungi

CLYDE M. CHRISTENSEN and
MARY ANN SWAEBLY

MOLDS OR FUNGI are plants.
Small, simple, and inconspicious, they
often exert an influence out of all pro-
portion to their size. They cause dis-
eases of plants and of animals, includ-
ing man. They rot and destroy raw and
manufactured materials of all kinds ex-
cept metals. They furnish us with foods,
feeds, drugs, and assorted other prod-
ucts. As a group, molds are a prevalent,
essential, and enduring part of our bio-
logical community.

There are nearly 100,000 different
kinds of molds, or fungi. They live in
many different ways, but one outstand-
ing characteristic of most kinds of
molds is that they reproduce at a ter-
rific rate. This reproduction is by means
of what are called spores. In function,
but not in structure, the spore of a
fungus is comparable to the seed of a
higher plant. A single fungus may pro-
duce several different kinds of spores
during its life, but whatever kinds it
produces it is likely to produce in
astronomical numbers. These spores are
small, averaging probably 1/5000 to
1/2500 of an inch in diameter—much
too small to be seen with the naked eye.

These tiny spores may not be much
in the public eye, but they frequently
get into the public nose and throat in
sufficient numbers to cause respiratory
allergy. Countless thousands of them
falling upon our cultivated plants often
cause sudden and destructive epidemics
of such diseases as rusts, smuts, mil-
dews, blights, and rots. Because of

Clyde M. Christensen is professor of plant
pathology and botany and Mary Ann Swaebly
is research assistant in plant paihology and
botany.
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this, the invisible fungus spores in the
air are often of vital importance to us,
and this is why we study them.

Because of their small size, fungus
spores are very buoyant. They are
picked up by vagrant air currents and
borne along by the wind almost indefi-
nitely. They have been caught miles up
above the surface of the earth and
hundreds of miles out over the ocean.
The tremendous numbers of them pro-
duced, coupled with their buoyancy,
mean that air over all the surface of
the earth normally carries a heavy, if
invisible, load of mold spores. Spores
that can cause plant diseases also rot
our goods and chattels, cause respira-
tory allergy, and become troublesome
in other ways, both obvious and subtle.

Aerobiology, the study of living
things in the air, is no new facet on
the jewel of science. It was begun by
Pasteur, the great French scientist,
more than 75 years ago. He proved that
“germs,” invisible to the naked eye,
could be caught from the air. His work
was fundamental to the work we carry
on today in many fields of biology.

Work Started Here

Work on air-borne spores of the fungi
that cause plant disease was first begun
in the United States in the University
of Minnesota’s Plant Pathology Depart-
ment shortly after 1910. Carried on in-
tensively since about 1920, this work
on unseen fungus spores in the air has
helped to solve problems connected
with rusts of grains and other plants,
smuts of cereals, late blight of potatoes,
mildews of many kinds of economic
plants, and other destructive plant dis-
eases.

Many factors other than air-borne
spores are involved in our fight against

these shifty enemies. But the knowledge
of what fungus spores are carried in
the air, in what numbers, and how far,
is an essential part of our continuing
struggle against our fungus enemies.
Even though these spores cannot be
seen, they may determine how we live.

The techniques and principles gained
from the study of spores of stem rust
of cereals in the air have been of great
value in other fields. Some of these
techniques we can and do use in track-
ing down epidemics of molds in bakeries
and spaghetti factories, in surveying
air-borne molds responsible for human
allergy, and in other specific problems.
Once the principle is known, the spe-
cific applications follow.

In general, to determine the number
and kinds of mold or fungus spores in
the air we use the following methods.

1. Expose greased glass microscope
slides to the air for a given length of
time, then examine the slides with a
microscope. Spores of numerous fungi,
important in plant disease and in al-
lergy, can be recognized by this means.
The spores of many fungi are too small
to be seen readily or recognized on such
slides, and so this technique has limita-
tions.

2. Expose culture dishes containing
nutrient agar to the air for a given
length of time. Then we cover the
dishes and hold them in the laboratory
until the mold spores that have fallen
onto them from the air have germi-
nated and formed visible mold colonies.
We can identify the different kinds of
molds that have developed and thus
find out how many living spores of
what kinds of molds are most prevalent
in the air. Spores of many kinds of
common fungi will not grow at all on
such culture media or will grow so
slowly that we cannot detect them.
Thus, the value of this technique also
is limited. In spite of its limitations,
this technique is useful. As a variation
of this, we have exposed sterile blocks
of moist wood in the air and have found
that wood-rotting fungi are common in
the air in Minnesota even in midwinter
—a fact we could not have determined
by exposing culture dishes.

3. Use volumetric sampling, in which
a measured quantity of air is drawn
through a gadget in which the mold
spores are trapped in a liquid or in air.
These can be examined under a micro-
scope, or cultured, or both. This volu-
metric technique is still rather new, but
appears to have some advantages. We
as well as others are now exploring it
more fully.

Using these different techniques, we
have found that not only is the outside
air literally filled with invisible mold
spores, but also the air in all homes in

(Continued on page 17)
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You Can Prevent Bloat in Cattle and Sheep

J. H. SAUTTER

MORE THAN one Minnesota farmer
has had his herd or flock ruined by a
sudden onslaught of bloat. The loss of
even one animal may mean the differ-
ence between profit and loss on small
farms.

Bloat is an excessive accumulation of
gas in the first two compartments of
the stomachs of cattle and sheep. Cattle
are hit hardest and sheep to a lesser
degree depending on the management
practices.

There are two types of bloat, acute
and chronic. The acute type is the most
common and occurs when cattle and
sheep are pastured on succulent leg-
umes such as alfalfa and the clovers.
Chronic bloat occurs in the individual
sheep and cow on any type of ration.
The cause perhaps is due to inheritance.

Causes of Bloat

There is an impressive list of causes
of bloat, but only a few are really
important except under unusual cir-
cumstances. Some of these causes are:

1. Feeding immature green legumes
such as alfalfa and certain clovers. This
is the most important because it occurs
most frequently. It usually can be
avoided by good management.

2. Overeating of feeds, particularly
if the diet contains green feed that lacks
roughage.

3. Feeding of frosted or damaged
feeds.

4. Mechanical obstruction of the
stomach openings with hair balls, ap-
ples, beets, mangoes, or otherwise im-
mediately indigestible material.

5. Degree of soil fertility.

The damage produced by feeding suc-
culent or immature legumes comes from
lack of roughage. Bloating is not ne-
cessarily due to the formation of too
much gas but rather to the inability of
the animal to rid itself of the gas.
Roughage performs two functions. It
stimulates belching and also causes the
walls of the stomach to contract and
move the feed along the digestive tract.
If both of these mechanisms are func-
tioning, most cases of bloat will be
avoided.

It is known that succulent grasses
may yield fully as much gas as leg-
umes, but cattle seldom bloat on grass
pastures and frequently do bloat on

J. H. Sautter is associate professor of veteri-
nary medicine.
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PREVENTING BLOAT

Bloat results from lack of enough suitable fiber or roughage to initiate
belching. Therefore, include enough roughage of a coarse stemy nature
in the animals’ diet to overcome this deficiency or to prevent excessive
eating of succulent foods which lack fiber.

If animals, especially sheep, are being fattened, it may be wise to mix
chopped hay with grain and to mix grasses with legumes. Bloat usually
is not a problem when pastures contain 50 per cent grasses. Unless sup-
plemented, pure strands of alfalfa should not be pastured until they are
at the early bloom stage. Feeding a full feed of hay at night before
pasturing the next day is a good practice. Avoid making sudden changes
of feed and do not feed damaged feedstuffs.

legume pastures. This is probably be-
cause of the lack of stimulus to belch
and failure of the stomach walls to
contract.

Sometimes the animal eats large
amounts of dense or heavy feeds. This
depresses the lower parts of the rumen
or paunch which pull down the region
where the esophagus is attached. If the
opening there becomes covered with
fluid and feed, the gas cannot escape.
This condition is aggravated still furth-
er when the animal lies down.

Overeating or overfeeding, particu-
larly when animals are not used to it,
will produce bloat. This problem in-
volves several factors. The rumen of
the cow contains millions of tiny bac-
teria and protozoa which break down
and partially digest the feed. If a new
feed is suddenly introduced into the
stomach, the functions of the organism
which is related to the feed are dis-
rupted and the animal may bloat. The
new feed may carry new organisms
into the rumen or may need a different
group of organisms to break it down.
Then there is a period during which
the organisms adjust to the new feeds.
During this period bloat may appear.

To avoid this irouble, offer new
feed to animals only in small
amounts uniil they have adjusted
to the new feed.

One of the minor causes of bloat,
mechanical in nature, is the stoppage
of the opening of the esophagus into
the stomach or of the passage through
which feed passes into the third stom-
ach on its way through the intestinal
tract. Such bulky objects as apples,
carrots, beets, and potatoes lodge in
the esophagus or gullet, thus preventing
the escape of gas. Bloat is inevitable
unless the animal is quickly relieved.

Another cause of bloat is the forma-
tion of balls in cows’ stomachs. These
vary in number from one to a dozen

and in size from a hen’s egg to a large
muskmelon. These balls are usually
made of hair or a mixture of hair and
indigestible portions of roughage.

Cattle have the habit of licking them-
selves and one another. If the hair is
long as in the winter months and is
swallowed, the rolling, kneading motion
of the rumen forms it into balls. The
hair is indigestible, and if the balls
become lodged in vital spots, they
must be removed by surgery.

Soil fertility is an indirect cause of
bloat. Some investigators say that
farmers with fertile soil have more
cases of bloat than farmers whose soil
is poor. Such claims are difficult to
substantiate since experimental data are
lacking. There is a possibility that pas-
tures grown on poor soil have more
roughage or differ in certain chemical
constituents than pastures grown on
good soil.

It is commonly accepted that bloat
is caused when an animal fails to expel
gas or belch and not when there is ex-
cessive formation of gas. While some
feeds, particularly the succulent leg-
umes, may produce gas more quickly
than ordinary feeds, the main problem
is one of expulsion. California workers
found that bloat occurred on green
alfalfa even though the gas formed in
alfalfa-feeding trials was less than in
trials on hay alone or on hay and grain.
It also has been shown by experimenta-
tion that amounts of gas far exceeding
those formed under any natural condi-
tion could be forced into the rumen
without serious effect. Why the cow
cannot belch when fed the feeds which
tend to produce bloat is not understood.
North Dakota workers, however, have
shown that stroking the interior of the
rumen with wisps of hay will cause the
animal to belch. This fact has led to
the belief that roughage is necessary
for the prevention of bloat.
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H. L. HANSEN and O. F. HALL

LAST WINTER, a part of Minnesota’s
oldest forest plantation was harvested
for lumber and pulpwood. The harvest,
which took place on the beautiful wood-
land property of St. John’s University,
west of St. Cloud in Stearns County,
was so bountiful that it prompted Uni-
versity of Minnesota foresters to ex-
amine further the species involved.

Way back in 1894 and 1895, Father
John Katzner started the first Minne-
sota forest plantation in a clearing in
the native oak forest. He planted white
pine and two acres of Scotch pine. The
latter is called Scot’s pine in Europe
and is the common native pine from the
Scandinavian countries south through
Germany and France and in the British
Isles.

When this little two-acre plot of
Scotch pine was cut at an age of 55
years, it yielded 102 cords of pulpwood
and 512 sawlogs having a volume of 16,-
750 board feet of lumber. The trees
averaged more than 10 inches in di-
ameter breast high, with some as large
as 20 inches. This remarkable yield led
our foresters to ask some questions.
What are the characteristics of this
species, and what will be its relative
success when planted elsewhere in
Minnesota? That’s what University of
Minnesota foresters set out to find.

Scotch Pine Plantings in Minnesota

Quite a few trial plantations of this
orange-barked pine have been made in
the eastern states. In Minnesota the
largest of such plantations were made
at the following locations:

1. Around Lake Vadnais, north of St.
Paul. These St. Paul Water Department
plantations were made to protect the
reservoir watershed. Approximately 235
acres, only part of which is in Scotch
pine, have been planted since 1914 un-
der the supervision of Professor J. H.
Allison of the School of Forestry.

2. The Cloquet Experimental Forest.
Among several plantings made, some
in 1918 were for the purpose of com-
paring Scotch pine with the native
jack pine.

H. L. Hansen is associate professor of for-

estry and O. F. Hall is instructor in forestry.

Before we can finally evaluate
the meriis of Scoich pine com-
pared with the native jack pine
we must gather further informa-
tion. While Scoich pine seems to
attract more insecis and other
enemies than jack pine, it appears
to have a greater capacity for
growth on good sites.

One conclusion seems obvious.
If you wish to plant Scoich pine
in Minnesota, use the hardy and
well-formed Riga variety or use
irees grown from the seed of se-
lected irees which have demon-
strated their suitability to Minne-
sota conditions.

3. The Chippewa and Superior Na-
tional Forests. There, the Lake States
Forest Experiment Station has estab-
lished a number of plantations since
1931, largely in connection with tests
of different seed sources.

4, The North Central Experiment
Station at Grand Rapids. Plantation was
established in 1901.

5, St. John’s University at College-
ville, Plantings of Scotch pine were
started there in 1895. Later, a con-
siderable number of plantations of other
conifers were also established.

6. Demonstration farmstead shelier-
belis. These were planted by University
foresters on several hundred farms
scattered throughout western and cen-
tral Minnesota. Records of growth rate
and survival of Scotch pine on 52 of
these farmstead shelterbelts were ana-
lyzed.

Rate of Growth

How fast does Scotch pine grow?
Does it grow faster than our native
species of pine? The answers to these
questions determine in part the relative
merits of any foreign species introduced
to new locations.

An analysis of records made at the
plantations listed above gave informa-
tion on the rate of growth of this spe-
cies. Where possible, comparison has
been made with the growth rate of
jack pine planted at the same time and
on the same area. Jack pine was used
for comparative purposes because it is
one of our most commonly planted coni-
fers and because its early growth is

<

Top—TFifty-five-year-old Scotch pine plantation at St. John's University.

Center—A 32-year-old stand of Scotch pine in the St. Paul Water Department plantations.

Bottom—Thinning in a 32-yecr-old Scotch pine stand. The tree being removed is 11 inches
in diameter—Center and bottom photos courtesy St. Paul Dispatch.
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Comparative Yields from Scotch Pine and Jack

Pine Plantctions in Minnesota

Volume per acre

Plantation
Location age Scotch pine Jack pine
years cords cords
Collegeville 55 66.0 St
Grand Rapids .. 40 20.0 38.8
St. Paul 30 25.2 29.5
Cloquet 30 24.6 16.9
Shelterbelts BB N SR N B N 1,177 (fence posts) 869 (fence posts)

faster than that of any other native
pine. Our table shows how yields from
the two species compare.

It is evident from the yield compari-
sons that the growth rate of Scotch pine
has varied greatly in the different plan-
tations. In side-by-side comparisons at
Grand Rapids and Lake Vadnais, the
native jack pine has grown more rapid-
ly. In similar comparisons at Cloquet
and on many of the demonstration
farmstead shelterbelts, the Scotch pine
has far exceeded the jack pine in rate
of growth. In addition the yearly
growth in the plantation at St. John’s
University averaged the amazing rate
of 1.18 cords per acre. Unfortunately,
no direct comparison with jack pine is
possible on this area. This plantation,
however, has demonstrated the capacity
of this species for extremely rapid
growth on good sites.

Importance of Seed Source

Trees, like other plants, possess ge-
netic differences. In some species like
Scotch pine there are distinet races
from the different geographic and cli-
matic regions over which the species is
found. These races differ from each
other in several ways, including both
form and hardiness.

The severe winter injury during
the winter of 1947-48 demonstrated
very sirikingly that southern races

of this species lack hardiness.
Scotch pine grown from seed col-
lected in the Scandinavian coun-
tries and from the East Baliic reg-
ion showed almost no injury during
this severe winter, while damage
was severe to irees coming from
more southerly sources. It is also
true that irees from some sources
have excessively large limbs and
crooked and deformed trunks.
Scoich pine from the East Baltic
region (the Riga variety) has been
found fo have the most desirable
growth form and should be pre-
ferred to trees from other sources.

Plantings made in the state 25 or
more years ago are now beginning to
produce cones. This will make possible
the collection of seeds from those trees
which by their hardiness and growth
characteristics have demonstrated their
suitability to Minnesota conditions.

Injurious Agencies

Scotch pine, like other trees, is sub-
ject to damage by insects, disease, and
other destructive agencies. Numerous
observations in many areas have shown
that this species is especially subject to
girdling by porcupines and rabbits,
browsing by deer, and bark puncturing
by sapsuckers. In some localities where
these animals and birds are prevalent,
severe damage has been done to Scotch

Twenty-two-year-old Scotch pine plantation just before a thinning which removed two cords
of pulpwood per acre.
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pine. In many cases these agents have
shown a particular preference for this
species over the native species.

There is evidence that Scotch pine is
subject to considerable damage by the
pine root-collar weevil and the pine
spittle bug. Both these insects cause
relatively little injury to the native
pine. There is also some indication that
the jack pine budworm prefers Scotch
pine to jack pine.

Air-Borne Fungi - - -

(Continued from page 14)

which we have tested samples is filled
with mold spores. Often the kinds of
molds present in the air within homes
differ from those prevalent outdoors.
This may be important in the field of
mold-caused respiratory allergy, which
gives so many people so much misery.

As far as we can see, the mold spores
in the air within the homes appear to
be coming from within the homes them-
selves. From where in our homes? Well,
our tests of housedust show that it is
loaded with the spores of molds. The
stuffings of chairs, sofas, and mattresses
that we have tested have contained tre-
mendous numbers of living mold spores
—up to billions per pound. Furniture
stuffing unquestionably is a rich source
of mold spores that occur in the air
within the homes. It is not the only one
because so many different kinds of
molds can and do grow in so many
different things and places around the
home. However spic and span it may
appear to the housewife’s eye, no home
is free from mold spores that have
come from the home itself. Our houses
definitely are moldy.

What We Seek

Our work on this aspect of air-borne
molds is still too new to enable us to
pick out the major sources of mold
contamination within homes, factories,
or food processing plants. Eventually,
we hope to be able to find sources and
reduce or eliminate the damage or dis-
comfort that molds cause in such places.
Out-of-doors, we hope eventually to be
able to trace epidemics of plant diseases
locally, regionally, nationally, and inter-
nationally, much as stem rust has been
tracked down, by aerobiological re-
search. Some of this research will pay
off in important discoveries now or in
the near future. Some of it will pay
off a hundred years from now. As in all
research, the results we get today are
of minor importance compared with the
benefits to be obtained in the future if
we can only lay an adequate ground-
work now.
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How Hard Will Low Prices Hit Farmers?

WILLIAM E. McDANIEL

SINCE THE depression of the thir-
ties, farmers have had to buy more and
more items in order to produce the
things they sell. As long as farm prod-
uct prices were increasing, this upward
trend did not hit the farmer too hard.
But during 1949 and up until the Ko-
rean War, prices for agricultural prod-
ucts were falling. At the same time,
some prices that farmers paid continued
to rise while others declined slowly.
Thus, the average prices paid by farm-
ers declined more slowly than prices of
their products. In 1949 when net farm
earnings dropped sharply, many farmers
asked, “Have increased cash farm ex-
penses made the farmer more vulner-
able to lower price levels?”

To answer this question we studied
cash farm expenses and receipts from
records kept for 20 years on South-
eastern Farm Management Service
dairy farms averaging 160 acres. Al-
though members of the service are
above average in managerial ability,
the changes in their receipts and ex-
penses are indicative of the general
trend in the area.’

Cash expenses, of course, have risen
rapidly. Approximately one-half of the
$5,949 average increase on these farms
between 1930 and 1949 was caused by
rising prices. The remainder was due
to the increase in the quantity and qual-
ity of things the farmer purchased and
used in farm production.

Cash farm receipts also rose rapidly
from an average of $3,940 in 1930 to
$4,013 in 1940 and $13,335 in 1949. This
increase was due to rising prices and
larger sales of farm products.

In 1949, farmers bought more sup-
plies such as feed, fertilizer, lubricants,
and fuel than in 1930 or 1940. They also
sold more farm products. The reason
for buying more supplies was that the
farmer expected his sales to be in-
creased by more than enough to pay for

William E. McDaniel is instructor in agricul-
tural economics.
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the extra expense. When the price level
declines, the important question will be,
“Will the annual cost of the additional
supplies be covered by the added farm
sales at the lower prices?”

Our chart below shows the amount
cash farm expenses and receipts would
have been in 1930, 1940, and 1949 if
prices were figured at the 1935-1939
levels. Therefore, the increase both in
receipts and expenses is a reflection of
physical volume sold and purchased
and not a reflection of changes in prices.

When changes in prices are elimi-
nated in this way, the increase in
volume of sales represented an average
net increase in receipts of $366 in 1940
over 1930. During the thirties, new
practices such as use of hybrid corn
and commercal fertilizers increased
cash expenses, but larger farm sales
more than offset the increased expenses.

High Prices Mean High Expenses

With the elimination of price fluctua-
tions, the average net receipts in 1949
were $392 less than in 1940. This indi-
cates that with a constant price level
in the two years the increase in items
purchased and used in production in
1949 did not increase farm output
enough to offset the increased expense.
Some repairs, however, which had pre-

RECEIPTS AND EXPENSES PER FARM BASED ON 1935-39 PRICES

CASH RECEIPTS

1940

CASH EXPENSES

NET RECEIPTS
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viously been delayed were included in
the expenses of 1949. Real estate im-
provement and livestock equipment up-
keep could have been reduced $180 if
no more repairs had been made in 1949
than in 1940. Miscellaneous expense
could have been reduced by $40 with-
out reducing farm income. Thus, the re-
duction of $180 plus $40, subtracted
from the $392, would leave the average
1949 net receipts only $172 less than
those of 1940.

When the price level advances as it
did between 1940 and 1948, prices re-
ceived by farmers tend to advance fast-
er than prices they pay. Therefore, in
such periods farmers concentrate on
increasing production and less atten-
tion is given to economizing expenses.
Because this was the case from 1940
to 1949, more efficient operation could
possibly reduce cash expenses by the
$172 without reducing production.

Cash farm expenses as shown in our
charts do not include payments of in-
terest and debts. The total farm mort-
gage debt in 1949 in southeastern and
south central Minnesota was only 62
per cent of the debt in 1930 and 84
per cent of the debt in 1940. Therefore,
the farmer with the average amount
of debt was paying less interest and
principal in 1949 than previously.

Farmers Well Equipped

Depreciation of mechanical power
and machinery and real estate improve-
ments are not included in our charts.
In general, Minnesota farmers are now
well supplied with relatively new
equipment. If the general price level
declined, most farmers could continue
operation for several years with limited
buying of power and machinery.

MinNESOTA FARM AND HOME SCIENCE



FARM LIVESTOCK AND LIVESTOCK PRODUCT SALES HAVE GONE UP *
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Real estate as a whole is in good
repair. Allowance was made in cash
farm expenses for repair equivalent to
that made in 1940.

Our study indicates that if prices de-
cline to the 1935-1939 level, these Min-
nesota dairy farmers will have as large,
if not larger, net cash farm receipts
than they would have had in 1930 and

1940. Farmers with the average amount
of debt would have more money left for
family living after payment on interest
and debt than they would have had in
either of the other years.

Any increase in vulnerability at this
lower price level because of more cash
farm expenses has been offset by in-
creased volume of farm production.

Better Hay and Pastures Predicted

LIVESTOCK production, especially
cattle and sheep, can be increased as
much as 20 to 25 per cent in Minnesota
without adding to our present farm fa-
cilities. University Farm experts believe
that this increase is possible if we adopt
better production methods and if we use
hay and pasture.

Long-established practices such as
pasture and crop rotation, use of leg-
umes and proper fertilizers, and im-
proved breeding could be the basis for
such an increase.

In addition, the University’s Agri-
cultural Experiment Station and Agri-
cultural Extension Service have carried
on extensive work in hay and pasture
improvement recently. Some of the re-
sults of this work include:

1. Discovery that starting renovation
of pastures by plowing or cultivating
in August or even October gives better
yields of both hay and pasture and
grain than spring renovation.

2. Further substantiation of the fact
that alfalfa is the best legume and
brome the best grass for Minnesota. The
combination of the two make the best
pasture mixture.

3. Recommendation of birdsfoot tre-
foil for the first time in certain mixtures
for permanent pasture renovation in
southeastern Minnesota.

4. Acceptance of Ladino clover as
part of regular legume-grass mixtures
at one-half to one pound per acre in
eastern and northern Minnesota.

5. Further substantiation that leg-
ume-grass seedings are most likely to
emerge if seedings are made after a rain
by drilling the seed shallow into a culti-
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packed surface and then following by
cultipacking.

6. Discovery that treating alfalfa and
red clover seed with Arasan or Spergon
will give better stands.

7. Demonstration that hay silage is
practical in Minnesota.

8. Establishment of the value of test-
ing soil before applying fertilizers. The
University Soils Laboratory has been
set up to do this job.

9. Re-emphasizing the fact that beef
can be raised to advantage on grass.

10. Demonstration that barn driers
are practical on many farms and that
they generally raise the quality of hay
grade.

In addition, much experimental work
is now in progress at the University of
Minnesota Experiment Station and its
branches in various parts of the state.

Plant pathologists and agronomists
are breeding for disease-resistant leg-
umes, especially bacterial-wilt resistant
alfalfa and leaf-spot resistant brome.
Entomologists are seeking to control
insects harmful to legumes without
harming the honeybees so necessary to
pollination.

At the same time the Extension Serv-
ice has set up pasture improvement-
management and crop-rotation demon-
strations which we used throughout the
state.

This early start will keep Minnesota
as a leader in a grasslands program such
as that announced last fall by the USDA
and the Land Grant Colleges. The pro-
gram will mean continued effort on the
many-sided attack on grassland prob-
lems.

More Production - - -

(Continued from page 9)

With the five-year rotation, the farm-
er would have five fields, each with 60
acres. Multiplying by the yields above,
this gives:

Wheat .. 60 acres X 2614 = 1,590 bushels
Barley . 60 acres X 33 = 1,980 bushels
Wheat . . 60 acres X 1814 = 1,110 bushels

e 4,680 bushels
. 60 acres X 1.7 = 102 tons

Total grain ...
Alfalfa

Look at these figures again. With the
first rotation, 225 acres of grain would
give 4,950 bushels of grain. With the
second rotation, 180 acres would give
4,680 bushels. That is only 270 bushels
less grain. That is not a very large
difference. To offset the loss of grain,
the second rotation would give 60 acres
of alfalfa that could be used for hay
or seed.

Now look at the expense side. With
the second rotation the farmer would
have 45 acres less grain than with the
first. He would save the seed and labor
for that grain. He would have 15 acres
less to fallow. He would, however, have
to buy more legume seed and he would
have the 60 acres of alfalfa to care for.

The difference is even greater if we
look into the future. The farmers said
that without alfalfa the yields would
drop about 10 per cent in 20 years; with
alfalfa the yields would go up about
10 per cent. That means that at the
end of 20 years, a farmer using no
alfalfa would produce 4,455 bushels of
grain on 225 acres; the man with alfalfa
would produce 5,148 bushels on 180
acres.

This deserves close study. The live-
stock farmer can get high feed produc-
tion with alfalfa and other high yield-
ing legumes; he will also be improving
the future productivity of his soil.

The cash grain farmer can also profit
by the use of legumes. A reasonable
amount of legumes will soon pay divi-
dends in higher yields, even if he has
no good use for the hay. He probably
will be able to harvest enough seed
for his own use and have some to sell.
The rest can be plowed under, as an
economical fertilizer.

This long look ahead with legumes is
important now. We are not in an all-
out war; we are not putting everything
we have into one great effort for a year
or a few years. We are in a defense
program, a program that may be with
us for many years. We need high pro-
duction now; but we must get it in
such a way that we can get even higher
production in the future. Good rota-
tions, with legumes, are as good as
more land for that long pull.
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Protect Bees for Better Pollination

A. G. PETERSON and
F. G. HOLDAWAY

WILL INSECTICIDES kill the bees
that pollinate most of our legumes,
many fruits, berries, melons, and some
vegetables? That question worries many
farmers today. While we may need in-
secticides to kill our insect pests, we
also need bees to pollinate our crops.
A little care, however, will help us to
keep both farming aids.

Clearing of new land and changes in
our ways of farming apparently have
caused our wild bee population to drop
in Minnesota. At the same time, these
changes have resulted in ever-increas-
ing acreages of crops requiring insect
pollination. Our recommendations for
protecting and conserving wild bees
and honeybees follow.

Legumes

Today’s legume seed producer should
know the most important insects that
affect his crop. Such insects are the
tarnished plant bug, the alfalfa plant
bug, leathoppers, and seed weevils.
These insects should be kept under
control, especially during the bud and
flowering stages of legumes. Insecticides
may also be necessary to control grass-
hoppers, blister beetles, or aphids.

Bees are responsible for almost all
cross-pollination of legume flowers.
Bumblebees, when present, are im-
portant pollinators of alfalfa. We still
do not know how much honeybees can
contribute to pollination of alfalfa in

Minnesota, but we know that they are

effective pollinators of alsike and sweet
clover and possibly of red clover.

Most injurious insects can be con-
trolled by one application of 5 per cent
DDT dust at 30 pounds per acre or
DDT spray at 1% pounds actual DDT
per acre. Apply the insecticide at bud
stage before many blossoms appear.
Application at this time will not kill
bees and will show some residual effect
through most of the blossom period. To
control grasshoppers it may be neces-
sary to use toxaphene, chlordane, or
aldrin either alone or in combination
with DDT.

Application of insecticides during
the flowering stage is hazardous
both to honeybees and wild bees.
Avoid such applications except in
emergency.

A. G. Peterson is research fellow in en-
tomology and economic zoology and F. G.
Holdaway is entomologist in entomology and
economic zoology.
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What if heavy infestations of Lygus
bugs, alfalfa plant bugs, or grasshop-
pers require use of an insecticide during
the flowering period? Then light appli-
cation of 10 per cent toxaphene dust at
20 pounds per acre or toxaphene spray
at 1.5 pounds actual toxaphene per acre
may be made in late evening, at night,
or in the very early morning when bees
are not in the field.

DDT is satisfactory for control of
blister beetles, but it is more toxic to
bees than toxaphene. Dieldrin, para-
thion, aldrin, and chlordane are very
toxic to bees and should not be used
during the blossom stage under any
circumstances.

Orchard Fruits

Control of injurious insects such as
codling moth, curculio, apple maggot,
leafrollers, aphids, and scale insects
usually requires from five to eight ap-
plications of various insecticides in a
season.

As with legumes, the cross-pollination
of apples, crabapples, pears, plums, and
cherry-plums depends almost entirely
on bees. Honeybees are effective polli-
nators and usually more important than
wild bees because colonies can be
moved into orchards.

To save the bees, do not apply insec-
ticides during the blossom period. If
undercover plants are in bloom, they
should be clipped prior to application
of insecticides. Don’t allow dusts or
sprays to drift into areas near the hives
or those areas which are being worked
by bees.

Berries, Vegetables, Melons, and
Ornamentals

Bees are important in the production
of such crops as strawberries, currants,
gooseberries, raspberries, cranberries,
some grapes, squash, pumpkins, cucum-
bers, muskmelons, and watermelons
and in the seed production of many
vegetables. Bees also help in the pro-
duction of berries on some ornamentals.
Production of self-fertile varieties of
fruits and berries often is improved by
cross-pollination by bees.

Again, avoid applications of insecti-
cides to berries, vegetables, and melons
during blossom periods. In emergency,
apply when bees are not in the field.
Keep dusts and sprays from drifting
into nearby areas which are being
worked by bees.

Cultural Practices

Uncultivated and wooded areas offer
favorable habitats for bumblebees and
other wild bees. If possible, leave such
areas undisturbed if they are being
used by bees as nesting areas.

Planting dates and cutting of hay
crops may be staggered when feasible
to allow a longer period of honey flow.
This also serves to concentrate the
pollinators on part of a field at a time.

Remember that it may be just
as important fo protect your bees as
it is to control harmful insects. You
can do both by using the right in-
secticides and by spraying and
dusting at the right time.

Experiments at the University of
Minnesota Agricultural Experiment
Station show that a mixture of four
parts of soybean flour and one part
dried brewers’ yeast is a satisfactory
pollen substitute and can be used to
great advantage by bees when they
have difficulty getting natural pollen.
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