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l. Use clean seed-one of the , most effective and cheapest 
methods of weed control. 

2. Cultivation combined with crops is best on large infesta
tions, but unless the tillage is systematic and complete the labor 
and expense are almost always wasted. The new growth must 
be kept down because it enables the roots to store more plant 
food. 

3. The flaring or spreading type of shovel frequently called 
the duckfoot is best for most perennial noxious weeds. For quack 
grass use a spring-tooth harrow. 

4. A modified system of tillage and competitive crops can be 
used to advantage. One of the best plans is to cultivate through
out the summer and seed rye or winter wheat in the fall. As 
soon as the rye is harvested, plow the land and repeat for at least 
one more year. 

5. Sodium chlorate is recommended for small patches and 
out-of-the-way places. Three to seven pounds per square rod are 
necessary. Dry applications are as effective as spray solutions. 
Sodium chlorate is a dangerous explosive and must be handled 
carefully. 

6. Voluntary community cooperative weed control will ac
complish greater results than compulsory regulatory measures 
and will not require a heavy tax budget. 

7. Making use of the protection afforded by the state weed 
laws and the facilities of the State Seed Laboratory should do 
much to further the prevention of weed infestations throughout 
the state. 

8. Annual weeds cause great losses. Their control lies in 
proper crop rotations, tillage, prevention of seed formation, and 
the use of clean seed. Broad-leaved weeds in flax and other 
small grains may be eliminated with a selective spray (Sinox). 

9. Lawn weeds may be controlled through fertilization, re
seeding, watering, and the avoidance of too close mowing. 
Water-white kerosene spray has proved effective in destroying 
crabgrass, mouse ear chickweed, and dandelions. 



Weeds and Their Con troll 
H. K. Wilson. A. H. Larson, R. F. Crim, R. B. Harvey, and 

L. M. Stahler2 

THE worst perennial noxious weeds (weeds living several 
years) in cultivated lands and pastures of Minnesota spread 

by an underground system-either horizontal roots or under
ground stems. From early spring to late fall they continue to 
grow on areas already infested and to spread to adjacent land. 
All except Austrian field cress produce an abundance of seed 
each year. With the exception of horse nettle, all are natives 
of Europe and were brought here in crop seeds. Many weeds 
are still using this efficient means of travel. Fortunately, not 
all of these plants are serious pests in every part of the state, 
but their spread is rapid. For the benefit of those who have 
not seen them, a brief description of each is included. 

Field Bindweed 

Field bindweed, probably the worst 
weed in the state, is sometimes called 
Creeping Jenny or small-flowered 
morning glory. Most of the slender 
horizontal creeping roots are in the 
upper 12 inches of the soil. From these 
horizontal roots the stems rise to the 
surface, and very numerous yellowish
white vertical roots penetrate into the 
subsoil 10 to 30 feet. 

The plants appear in the first half of 
May. The stems either extend along 
the ground or use crop plants for sup
port. The leaves of field bindweed are 
smaller, less pointed at the tips, and 
of a deeper, duller green and more 
leathery texture than those of morning 

glory (hedge bindweed). Flowering 
begins about the middle of June and 
continues through July and part of 
August. One to four flowers, common
ly two, are borne on each flower stalk 
on which are bracts (leaves very much 
reduced in size) usually in pairs, about 
% to one inch below the flower. 

Morning glory bears only one flower 
per flower stalk on which are two large 
leafy bracts at the base of the flower. 
The flowers are light pink, nearly 
white, as they open, and bleach to 
white. They measure up to 1% inches 
across. Some of the flowers of morn
ing glory may be pink with white 
stripes, but they are usually white. 
They are both broader and deeper than 
the flowers of field bindweed. 
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FIG. 1. Flower bud of morning glory (hedge 
bindweed), left, and field bindweed, right, 

enlarged 2% times natural size 
On the morning glory note the two large 

leaflike bracts indicated at (a) attached just 
below the bud and partially surrounding it. 
On the field bindweed the pair of bracts 
(b) are very small and are attached to the 
flower stem considerably below the bud. By 
observing the size and location of these bracts, 
the morning glory and field bindweed may be 
definitely distinguished. 

Leafy Spurge 

Leafy spurge forms large buds just 
below the surface of the soil in autumn 
and shoots appear as soon as the frost 
is out of the ground in the spring. The 
woody stems and narrow leaves re
semble those of young willow shoots. 
The plants grow to a height of 2 to 4 
feet. The pale yellow flowers begin to 
appear in May, and others continue to 

develop through July and August. In 
cornfields, flowering continues well into 
September. Seeds in all stages of ma
turity, as well as flowers, may appear 
on the same plants at one time. The 
horizontal roots grow at a depth of 4 to 
8 inches, and the lower vertical roots 
penetrate into the subsoil 8 to 15 feet. 
The new growth of the thickened roots 
is glistening white; the mature roots 
are brown and very woody. The plant 
has a thick milk-white sap. Ordinarily, 
farm animals show a dislike for this 
weed as it has an acrid, unpleasant 
taste. Sheep have been used to destroy 
the weed by close grazing. 

Canada Thistle 

The new shoots of Canada thistle 
reach the surface of the soil in late 
April or early May. Occasionally a 
few of the plants live over winter with 
leaves in the rosette stage, just above 
the ground. The upper vertical shoots 
extend to the surface from the hori
zontal roots, which are usually from 8 
to 16 inches below the surface, depend
ing on the character of the soil. From 
the horizontal roots, numerous lower 
vertical roots penetrate 8 to 12 feet 
into the soil. The plants grow to a 
height of 2 to 6 feet and produce light 
purple flowers in the latter part of 
June and in July. Each seed has a 
parachute by means of which it is able 
to travel long distances in the wind. 
The seeds are also carried by moving 
water and are spread in crop seeds. 

A smooth-leaved, more vigorous 
form of Canada thistle is becoming 
established in some sections of the state. 

Perennial Sow Thistle 

In well-established stands, the brittle 
yellowish-white horizontal creeping 
roots of perennial sow thistle grow in 
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the upper 2 to 4 inches of the soil. 
Patches of this weed growing on cul
tivated ground may increase from 6 to 
8 feet in diameter in a single season. 
The vertical thickened roots are few in 
number. They reach to depths of from 
5 to 10 feet and can establish new 
plants from a depth of from 16 to 20 
inches below the surface. 

The appearance of sow thistle plants 
is similar to that of wild lettuce. The 
rosettes of light green leaves with their 
fine-toothed edges appear above ground 
in late April or early May. At first 
they are usually tinged with purple. 
The plants grow to a height of from 
3 to 5 feet and when broken give off 
a thick milk-white sap. The flowers, 
which appear in June, resemble those 
of the dandelion. The seeds are car
ried in the wind by parachutes. Most 
farm animals readily eat this weed. 

Horse Nettle 

A few areas of horse nettle (sand 
brier) are known in the state, and this 
plant has all the earmarks of being a 
very undesirable addition to the long 
list of perennial weeds. It grows on 
both cultivated land and waste areas. 
The plant belongs to the potato family, 
having flowers similar to those of the 
common potato. The stems and the 
veins of the leaves are sparsely armed 
with smooth yellow spines. 

Fruits about the size, shape, and 
color of those of the ground cherry, 
but without husks, are borne in abun
dance. Each fruit contains a large 
number of seeds very similar to those 
of the tomato. The horizontal roots 
grow mostly 6 to 10 inches deep, from 
which plants with definite tap roots 
arise. The tap roots penetrate to a 
depth of 6 to 8 feet. This weed should 
not be confused with the annual buf-

falo bur (prickly nightshade), whose 
fruits are spiny burs and whose stems 
are closely covered with yellow spines. 

Sheep Sorrel 

Sheep sorrel grows in wet sour soils. 
The leaves are halberd- or somewhat 
arrow-shaped and are usuaUy 2 to 5 
inches long. They are very sour in 
taste and livestock will not eat them. 
Most of the leaves arise near the 
ground. This plant has horizontal 
roots that grow near the surface of the 
soil and from which new shoots arise. 
When in bloom, the upper parts of 
the plant are reddish-brown. The 
brown seeds are three-sided and are 
about the size of clover seeds from 
which they cannot be completely re
moved. 

To control this weed, the soil should 
be limed and fertilized. If wet, it must 
be drained to permit cultivation and 
the growth of crop plants. 

Bladder Campion 

Bladder campion is a troublesome 
weed in clover and alfalfa fields. It is 
a perennial with a well-developed root 
system from which stems arise in a 
clump. The cream-colored flowers are 
distinctive. The smooth leaves are 
bluish in color. The stems grow to a 
height of 3 to 4 feet. The seeds are 
about the size of those of clover, timo
thy, and alfalfa. 

Night-flowering Catchfly 

Night-flowering catchfly is an an
nual, but because its seed can germi
nate either in the fall or spring, it 
spreads rapidly. In meadows and pas
tures it is very troublesome. UsuallY 
one stem arises from each root to a 
height of 2 to 3 feet. It branches near 
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the top. Each branch bears a deep 
cream-colored flower about % of an 
inch in width. The stem and leaves, 
especially near the top, are covered 
with short hairs, many of which secrete 
a sticky material. 

French weed 

Frenchweed is a mustard with small 
white flowers and an odor similar to 
that of garlic. The seeds may germi
nate either in the fall or spring. This 
makes it difficult to control. The seeds 
may live in the soil many years. The 
plants grow to a height of about two 
feet. The plants that start in the fall 
bloom the latter part of April or early 
May. Plants that start from seed in 
the spring bloom about one month 
later. The dark green leaves are about 
2 to 3 inches long, with a few coarse 
teeth along their edges. The fan
shaped pods, about % inch across, are 
very characteristic. The dark seeds 
are characterized by -concentric circular 
lines. This weed is controlled by cul
tivating to prevent seed formation. 

Dodder 

Dodder is a parasite on other plants. 
It belongs to the morning glory group 
and so climbs by twining. After the 
seed germinates, the new plant loses 
contact with the soil and lives upon 
other plants to which it becomes at
tached. It has no leaves, and the stems, 
about the size of No. 20 gauge wire, 
are a shade of yellow. It produces 
numerous small pale yellow flowers and 
large quantities of seeds. It usually 
smothers the plant upon which it grows. 
Dodders of clover, alfalfa, and flax are 
the most troublesome. The seeds may 
live in the soil for several years. Dod
der is an annual. It is controlled by 
growing grass or cultivated crops. 

Other Undesirable Weeds 

The weeds previously discussed are 
considered to be of most importance in 
a weed-control program. Others might 
be added· if space permitted. Several 
other weed plants of great importance 
include Russian knapweed, quack 
grass, perennial pepper grass, oxeye 
daisy, Austrian field cress, toad flax 
(butter-and-eggs), and white cockle. 

RUSSIAN KNAPWEED is 
called Turkestan thistle. 

sometimes 
It is one of 

the recent noxious weed introductions 
and is found in small areas in Minne
sota. The heavy grayish hair or nap 
on the stem suggests the name. It is 
very persistent and is considered as 
difficult to eradicate as field bindweed. 
Eradication may be accomplished as 
for field bindweed. 

PERENNIAL PEPPER GRASS is a nox
ious weed belonging to the mustard 
family. Only a few infestations are 
found in the state. The reddish-brown 
seeds are carried in small legume and 
grass seeds. This weed is especially 
difficult to eradicate as it is quite re
sistant to chlorate. Fallow will prove 
most effective. 

OxEYE DAISY is a bad weed in mead
ows, pastures, and waste places. Its 
flowers are white with bright yellow 
centers, and it is often spread as an 
ornamental plant. Eradication by cul
tivation is the best means of control. 

AUSTRIAN FIELD CRESS belongs to 
the mustard family and resembles 
horse-radish in appearance. It pro
duces large fleshy roots which spread 
it rather rapidly. No seeds have been 
observed in Minnesota, but under fa
vorable conditions some may be pro
duced. Austrian field cress is eradi
cated by fallow or sodium chlorate. 

QuAcK GRASS is one of the earliest 
plants to start growth in the spring, 
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and it continues growth until freezing 
weather in the fall. The use of a 
spring-tooth cultivator or similar im
plement to effect a good fallow should 
eradicate quack grass under most con
ditions. 

ToAD FLAX is a perennial spreading 
by seed and underground roots. The 
plant is very distasteful to animals and 
for that reason is unmolested in graz
ing. Its seed may be found in alfalfa 
and sweet clover seed. 

WHITE COCKLE is a biennial especi
ally harmful in clover and alfalfa fields. 
It produc~s numerous, small grayish
colored seeds which are difficult to 
separate from alsike clover. A rotation 
to include a cultivated crop will aid in 
its eradication. Also, the plants may 
be pulled or cut before blooming. 

WILD CARROT is a biennial weed 
which in some areas of the United 
States is firmly established and a seri
ous pest. It is well established in places 
in southeastern Minnesota in meadows 
and pastures. Some have grown it as 
a garden flower, calling it Queen 
Anne's lace. The first year's plants 
should be pulled following a wet 
period. 

KIND OF SEED 

FIRST STEP IN WEED CONTROL 

Control and eradication of weeds will 
not progress very far as long as farm
ers continue to sow weed seeds in their 
grain, grass, and legume plantings. Too 
many farmers fail to use clean crop 
seeds. Most bad infestations of peren
nial noxious weeds can be traced back 
to seed secured from some foreign 
country, some outside state or com
munity, or some neighbor's farm. 
Therefore, the use of clean seed should 
be the first step in weed control. 

Quality in Seed 

Many of the present weed problems 
are the . result of · illegal selling and 
careless and indifferent buying of seed. 
Practically none of the more harmful 
weeds are native to the state; they 
have been introduced in impure seed. 

Seed buying practices of many farm
ers constitute some of the most im
portant means of infesting large areas. 
Buying seed unlabeled from a farmer 
because he has a "clean" farm is risky, 
as many farmers have learned to their 
regret. Selling farm seed unlabeled 
is as illegal as for a dealer to sell it, 

VARIETY ______ __ 

PURITY o/c __ GERM. o/o __ HARD SEEDS o/o __ DATE GERM._ 

0 

NOXIOUS NO. 
WEED SEED '1o ____ WEED SEED _____ PER LB. ____ _ 

GROWN IN COUNTY ________ _ 
(State) 

FOR 
HYBRID CORN: ZONE __ MATURITY __ 

(Days) 

Single Cross 
Double Cross 
Triple Cross 

DEALER'S NAME ________________________ _ 

ADDRESS , MINN. 

FIG. 2. A label containing this information must be attached to every container 
of seed sold for planting 
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No seed should be bought on the sell
er's verbal statement as to its quality. 
To buy unlabeled seed is to be a party 
to an illegal transaction and to lose the 
protection which the law is designed 
to give the buyer of seed. The label 
is the seed seller's legal assurance to 
the buyer of what he has bought. By 
keeping a cupful of the seed and the 
label that came with it in a safe place 
the seed can be checked as to quality, 
should any question arise. Little can 
be done for the farmer who buys un
labeled or bootleg seed, plants it, and 
then to his sorrow finds his field in
fested with new dangerous weeds, or 
an increased infestation of old varieties. 

Legal and safe seed bears a com
plete label similar to the sample shown 
and must give all the information in
dicated: viz., the true name of the seed, 
the pure seed percentage, the weed 
seed percentage, name and number per 
pound of noxious weed seeds, germina
tion percentage, with test date, where 
the seed was grown, and name and ad
dress of the seller of the seed. 

The purchaser should always read 
the seed label before buying seed and 
make certain that the seller attaches a 
label to each container of the seed 
bought. Then, if any question arises 
regarding the quality of the seed, send 
a sample with the label to the State 
Seed Laboratory, University Farm, St. 
Paul 8, Minnesota, for a check-up. 

Well-cleaned, legally labeled seed 
may cost more but it is worth it. Farm
ers who plant only clean seed on clean 
fields will be repaid for their efforts. 

The Minnesota Crop Improvement 
Association 

The Minnesota Crop Improvement 
Association is an organization of seed 
growers cooperating with the Minne-

sota ,Agricultural Experiment Station 
and the Agricultural Extension Service 
in the production and distribution of 
improved varieties of field crops. 

Through its program of promoting 
high quality seed, the Crop Improve
ment Association aids materially in 
weed control. Before seed can be 
registered it must pass both a field 
and a bin inspection. Official samples of 
the seed as it is prepared for sale are 
sent to the University Farm where they 
are analyzed for purity and germina
tion by the Seed Laboratory, State De
partment of Agriculture. Upon com
pletion of the laboratory check, having 
met all requirements, a certificate and 
shipping tags are furnished the grower. 
These tags furnish information as to 
the quality of the seed in accordance 
with the Minnesota Seed Laws. No 
seed may be registered if it contains 
any of the seeds of the primary noxious 
weeds: Canada thistle, perennial sow 
thistle, quack grass, dodder, buckhorn, 
oxeye daisy, field bindweed, horse net
tle, leafy spurge, Austrian field cress, 
false flax (in flax), or perennial pep
per grass. 

COMMUNITY ACTION NECESSARY 

Because bad weeds spread so readily 
from place to place, no single farm 
problem is more dependent on commu
nity cooperation than weed control. 
Farmers know that weed seeds are 
spread by wind, water, animals, birds, 
threshing rigs, and movements of feed 
and seed, and that they cannot hope 
to keep their own farms clean when 
neighbors' fields are badly infested. 

A necessary step, therefore, is to 
have a strong working organization on 
a township, county, and state basis. 
This involves, first, a thorough and ef
fective educational campaign con-
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ducted on a community· or township 
basis; second, an action program 
systematically planned with a long
time objective; and, third, enlisting the 
cooperation of all farmers and agencies 
that control tracts of land. 

In Minnesota, the county board of 
comm1sswners is responsible for 
whatever county plans are adopted. 
For the township as a unit, the town
ship officers carry the responsibility. 
Each township chairman is the official 
weed inspector who is legally responsi
ble to the state weed commissioner. 
The county extension agent cooperates 
with the state, county, and township 
officers in directing an intensive educa
tional program of weed control to 
stimulate interest and show effective 
methods. 

Law enforcement is essential to suc
cessful weed control, but regulatory 
measures alone are not enough. Un
less a "weed consciousness" and the 
disposition to control weeds are 
aroused on the part of landowners 
and operators, weed laws and regula
tory measures in themselves fail to 
accomplish the desired results. Getting 
each individual to take his share of 
responsibility is the most vital need. 

A county plan, modeled after the 
one which was originated in Redwood 
County and which has been employed 
successfully in many other counties, 
stimulates a great deal of effort and 
activity through voluntary cooperation. 
Through personal contacts, meetings, 
letters, publicity, demonstrations, tours, 
and other means, the Redwood plan 
brings in the cooperation of all agencies 
that own or control tracts of land, in
cluding owner-operators, tenants, ab
sentee landlords, state and county high
way engineers, bankers, elevators, rail
road agents, mayors, and local farm 
organizations. 

The outstanding feature that makes 
this plan so effective is the appoint
ment by the township board of a vol
unteer weed-contact man in each sec
tion to arouse interest among his 
neighbors and keep them informed. 
These section men, as they are called, 
help to identify weeds, recommend 
control measures, and maintain con
tacts with the township and county 
organization. Experience has demon
strated that this plan appeals to people 
and gets results with little or no out
lay of public funds. Perfecting an or
ganization of this kind requires year
round planning. 

Occasionally farmers are reluctant 
to assume responsibility, but as they 
come to understand the plan more 
clearly, they appreciate that weed con
trol must be everybody's business and 
that someone must be willing to take 
responsibility. 

PREVENTION AND CONTROL 
METHODS 

Only by community effort is it pos
sible to keep Canada thistle and sow 
thistle· off farms. Their seeds are 
blown for miles. The other weeds 
usually get their start in one of several 
ways. Here are some important points 
to remember: 

1. Many ·bad weeds have been 
brought in and sown in seed grain and 
clover and grass seed. Plant only seed 
that a laboratory test has shown to be 
free from noxious weed seeds. 

2. When hay, feed, straw, or pack
ing material is purchased, it is difficult 
to avoid bringing in the seeds of nox
ious weeds. 

3. Threshing rigs and other farm 
implements often spread noxious weed 
seeds. Clean them before they come 
on the farm. 
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FIG. 3. The duckfoot cultivator 
Except for quack grass, the duckfoot cultivator equipped with wide flaring 

shovels is an efficient implement 

4. Unless screenings are devitalized 
by grinding, or other effective methods, 
they are a dangerous source of weed 
seeds. The sale of nondevitalized 
screenings is unlawful in Minnesota. 

5. Watch the low places where water 
runs or stands occasionally, as seeds 
may be l'pread in this manner. 

6. Prevent flowering and seed for
mation by mowing often. Field bind
weed often grows fiat on the ground 
and pro<;luces some seed even if mowed. 

Complete Eradication 

After perennial weeds have a good 
start in the spring, they store r eserve 
food in their underground root sys
tems for use in starting growth early 
the next year. If they are prevented 
from replenishing the supply of this 
material, they are forced to draw on 

what is left in these storage organs 
and eventually must die. This is the 
principle on which most of the suc
cessful methods of eradication are 
based. Just as a battery may be used 
too often to start the engine of a car 
and finally, if not recharged, becomes 
weak or dead, so clean tillage or fre
quent cutting lowers the reserve food 
in the underground parts of perennial 
weeds to the point where the plants 
are unable to produce more new stems 
and leaves and they die. Practically 
all of the perennial weeds in a patch 
of considerable size may be connected 
by an underground system. Therefore, 
food material manufactured by a green 
shoot in one part of a patch may be 
passed on to another some distance 
away that is not yet above ground. 
This emphasizes the necessity for treat
ing all the weeds in a patch. 
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Method of AHack Varies 

The method of eradication to use 
depends on ( 1) the location, whether 
in cultivated land, pastures, or waste 
land; (2) the size of the area infested; 
(3) the kind of weed; (4) slope of the 
land; and (5) to some extent on the 
type of farming followed. Some meth
ods are effective for all weeds on small 
or large areas; others are more limited 
in usefulness. 

Tillage and Competing Crops 

The cost of the chlorates and the 
loss of crop on entire fields for at least 
a year following the treatments makes 
the chemical method impractical at the 
present time on large areas in Minne
sota. Intelligent use of clean tillage and 
of crops that offer real competition to 
the weeds, or a combination of these 
two methods, has been used success
fully to bring about complete eradica
tion. The tillage ordinarily given to 
crops in a good rotation is not enough 
to eradicate the worst perennial weeds 
after they have become established. 
Early fall plowing of fields as soon as 
the crops are off aids in controlling all 
weeds except in areas subject to ero
sion. 

Usually it is best to start by thorough 
plowing at a depth of about 4 inches 
during the first part of June. Weeds 
that bloom earlier than this must be 
cut to prevent seed formation. Unless 
the tops can be plowed under com
pletely, it is best to mow and burn the 
weeds before plowing. 

After plowing, the aim should be 
( 1) either to prevent excessive growth 
above the ground by cultivation with 
a duckfoot cultivator or sharp disk, 
thus lowering the reserves in the 
underground parts; or (2) to raise the 
underground parts to the surface to 

dry. The first method is usually the 
better. 

Continue cultivation until freezing 
time. Quack grass cultivation should 
prevent green growth as far as pos
sible. Prolonged tillage, even if car
ried out carefully, is likely to make 
some soils temporarily less productive. 

As cultivation need not begin until 
late June or early July, it is possible, 
by planning ahead, to remove such 
early-maturing crops as winter rye, 
winter wheat, red clover, or sweet 
clover, or to use the land for pasture 
until that time before beginning clean 
cultivation. This removes one of the 
most serious objections to the clean 
culture or fallow method-that of loss 
of a crop. It is very important to re
move the crop from the land promptly 
so that cultivation can be started early. 
The tillage should be continued ( 1) to 
about September 15, when winter rye 
or winter wheat may be sown, and 
after the harvest the next year a simi
lar period of cultivation repeated, or 
(2) to freezing time and continued the 
following spring. 

The next spring, if winter wheat or 
rye was not planted, cultivation should 
be started early and given as needed 
to keep all weeds from showing green 
above ground. If eradication of the 
weeds is nearly complete, by corn
planting time, this crop may be 
checked in and the few remaining 
weeds killed by hand hoeing or treat
ing with chemicals during the summer. 
If weeds grow in hills of corn, remove 
corn and all unless the weeds can be 
removed easily without injuring the 
corn. It is better to have less corn 
than to let some of the weeds grow. 
If the eradication is not practically 
complete by corn-planting time, the 
tillage can be continued to the first part 
of July, when Sudan grass, sorghum, 
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soybeans, or millet may be sown. 
When planted at a heavy rate with a 
grain drill at the proper time, these 
crops grow rapidly, shade the weeds 
during the growing season, and pro
duce some return from the land. The 
cultivation preceding and following 
these crops is mainly responsible for 
killing the weeds. 

If the treatment must be repeated, 
plow the ground as soon as the crops 
are removed and continue the tillage 
throughout the fall and the next spring 
up to corn-planting time. Decide then 
whether to grow corn or to continue the 
tillage to July and plant annual hay 
crops again. 

It is not practical to grow corn while 
eradicating field bindweed. It will be 
found next to impossible to kill the 
weeds around the hills, p.nd following 
the laying-by of the corn the bindweed 
will spread over the entire area, build 
up reserve food in the roots, and thus 
undo the good accomplished by the 
earlier fallow. 

Alfalfa Eliminates Thistles 

Wherever thick vigorous stands of 
alfalfa can be obtained and kept for 
three or four years, Canada thistle 
and perennial sow thistle can be com
pletely eliminated. The success of this 
method depends on the fact that vigor
ous alfalfa starts earlier in spring and 
recovers more quickly after each cut
ting than either of the thistles. It 
shades them and, with cutting two to 
three times each season, prevents them 
from storing adequate reserve food in 
their underground parts. In two to 
three years they die out. Quack grass 
and leafy spurge start as early in 
spring as alfalfa and make as rapid 
growth. These two weeds cannot be 
eradicated by growing alfalfa. 

Austrian field cress makes rapid 
growth early in spring and therefore 
cannot be eliminated by growing al
falfa. 

Field bindweed lives in the shade of 
other plants and has a very extensive 
and vigorous root system. Vigorous 
alfalfa will hold it in check but cannot 
be expected to eliminate it. Care must 
be exercised to prevent the formation 
of bindweed seeds in alfalfa hay. 

Alfalfa seedlings are small for some 
time and cannot compete successfully 
with the more sturdy perennial weeds. 
Land infested with these weeds needs 
thorough and repeated tillage at reg
ular intervals to kill the weeds to the 
point where thick, even stands of alfal
fa may be obtained. It is necessary to 
do considerable work to insure a good 
stand of alfalfa. Unless this is done, 
the weeds will start ahead of the alfalfa 
and prevent it from making a good 
start. If this occurs, the alfalfa will be 
killed out. With a little care in seed
bed preparation, successful alfalfa can 
be produced on badly infested bind
weed areas. 

Reed canary grass when cut for hay 
two or more times in one season is 
effective in eliminating Canada thistle 
and perennial sow thistle in wet soils. 

Cutting Effective in Pastures 

Unless chlorates are used in pas
tures, the cutting treatment if done 
frequently can be used to weaken and 
finally kill thistles and other weeds, 
except quack grass, perennial pepper 
grass, leafy spurge, Austrian field 
cress, and field bindweed. The first 
cutting should be made as the plants 
begin to produce flower buds or earlier. 
Cutting off with a hoe all plants too 
small to be cut by the scythe or mower 
helps to weaken them. Additional cut-
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tings at or below the surface of the soil 
of all weeds during the following 
months and usually during the next 
year or two are necessary to bring 
about complete eradication. 

Chlorate Practical on Small Areas 

Applications of from 3 to 7 pounds 
of sodium chlorate per square rod of 
area have been found necessary in 
Minnesota to bring about complete 
eradication of perennial weeds. From 
3 to 5 pounds have eradicated field 
bindweed under most conditions. 

These amounts usually make the 
ground sterile for a year, perhaps 2 or 
3 years, after the last application. The 
prices of chlorate have ranged from 8 
to 10 cents per pound, varying with 
the season, amounts purchased, and 
location. At eight cents a pound, the 
cost per acre for the chlorate alone 
varies approximately from $40 to $90. 
This large expense for materials, to
gether with the loss of the use of the 
land for one or more years, limits the 
use of chlorates. At present their use 
appears practical only (1) on small 
areas (such as usually precede gen
eral infestation) in cultivated fields, 
pastures, or waste places; (2) in fence 
rows when weeds in the adjacent fields 
are being eradicated by well-planned 
tillage operations, and (3) on road
sides and rough land where tillage 
methods cannot well be carried out. 

How to Apply Chlorates 

Sodium chlorate may be applied 
either as a spray or in the dry form. 
When sprayed it is dissolved at the 
rate of 1 to 2 pounds of chlorate in one 
gallon of water. This solution is ap
plied as a spray so as to wet the plants 
evenly. Careful trials have proven that 
applications of the dry chlorate are as 

effective as the spray method. In 
many cases they are much easier to 
make. 

While dry treatments may be made 
by hand it is much better to use a 
mechanical spreader since it makes 
possible more even and economical 
distribution. The same rates of appli
cation are used for both methods. 

A primary advantage of the dry ap
plication is that there is more uniform 
application and much less danger of 
fire from its use. Also the cost of a 
large sprayer is greater than the cost 
of a spreader. 

With few exceptions, the most effi
cient use of the chlorates has resulted 
from applications made during late 
summer and in the fall. Some of the 
weeds are in condition to be killed 
easily by the chlorates at that time, 
and the weather is drier and hotter 
during these months than at other 
times of the year. 

Deferring treatment until late sum
mer makes it possible to remove hay 
or grain crops from the fields before 
the treatments are applied. It is neces
sary to mow leafy spurge and Austrian 
field cress in late May or early June, 
quack grass by the middle of June, 
and the thistles early in July, to pre
vent seed formation. Mowing the early 
weeds a second time after they reach 
a height of 10 to 12 inches puts them 
In still better condition for killing by 
chlorate. Complete killing has been 
obtained when the first applications 
were made at other times during the 
growing season, but more applications 
and larger amounts of chlorate were 
usually required. 

Chlorates applied during the first 
week in November and up to the time 
the ground froze have given as good 
results with quack grass and leafy 
spurge as the same amounts applied 
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in July and August. Areas treated the 
previous year showing recovery of 
weeds in late summer may be re
treated. Do not retreat areas the same 
year. Make certain that all effect of 
the chemical has ended before making 
further applications. 

Amount Varies with Conditions 

The amount of chlorate needed per 
square rod of area to bring about com
plete killing depends on (1) the kind 
of weed, (2) the condition of the weed 
at the time the application is made, 
and (3) the time of the year the ap
plication is made. 

Applications of 3 to 5 pounds per 
square rod of area for leafy spurge and 
field bindweed, 4 to 7 for perennial 
pepper grass and horse nettle, and 2 to 
3 for the other perennial weeds have 
been found desirable. 

On small areas the chlorate may be 
scattered by hand. The use of a 
chlorate spreader is recommended to 
secure uniform distribution. 

Care must be exercised to prevent 
livestock from gaining access to chlo
rate-treated plots. The animals may 
eat the chlorate, thus reducing the ef
fectiveness of control and endangering 
their health. 

Properties of Chlorates 

Sodium chlorate is similar in appear
ance to common salt, sodium chloride. 
Seventy-nine parts of sodium chlorate 
will dissolve in 100 parts of cold water 
by weight. It dissolves readily in water 
at summer temperatures and rapidly in 
hot water. If used as a spray care 
must be taken to stir the solution until 
the chlorate is completely dissolved. 

Sodium chlorate has a salty taste 
and animals not having free access to 
salt eat greedily any vegetation sprayed 

with it. This may cause their death 
since the chlorate is poisonous. 

Pure sodium chlorate is not explo
sive even when heated by fire. There
fore there is no danger of explosion 
of pure sodium chlorate by shock or 
heat. However, when mixed with small 
amounts of dust or other finely divided 
organic matter, sulphur or charcoal, it 
becomes a dangerous explosive easily 
set off by shock, heat, or friction. 

Cloth of any kind, wood, or other 
organic material wet with sodium 
chlorate solution becomes a dange1·ous 
fire haza1·d when dry. A spark is all 
that is needed to start fire, which either 
bursts into violent flame or burns 
rapidly without flame. 

Danger in Handling Easily 
Eliminated 

The main dangers to human life and 
to property are ( 1) from fire and 
(2) from explosion. However, the 
chlorates are too valuable as weapons 
in the fighting of perennial weeds not 
to use them because of the two dangers 
mentioned. The dangers may be avoid
ed almost entirely by carefully exer
cising the following precautions. 

1. The chlorates come in light
weight steel drums with fairly tight 
pressed-in covers. Never remove the 
chlorates from the drums to paper or 
cloth bags or to cardboard or wooden 
boxes. Handle chlorate only in the 
original steel container, and always 
keep the cover on tight. 

2. Methods of storage of chlorate 
drums should be planned to prevent 
mixture of chlorates with organic 
matter, sulphur, or acids of any kind. 
The safest storage place for chlorates 
is a small, dry, well-ventilated shed 
constructed for the purpose, away from 
other buildings. Galvanized corrugated 
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iron is excellent covering material for 
such a shed. It should be locked to 
prevent children or unauthorized adults 
from handling chlorates. Never store 
chlorates in the same room or building 
with sulphur in any form. 

3. When ready to use the chlorate, 
take the number of drums needed to 
the field, unload from the wagon, and 
remove the chemical as needed. Brush 
the tops of the drums clean and put 
the covers back on tight. This avoids 
spilling chlorate on floors of buildings 
or in the wagon box, where it remains 
as a fire hazard long after it is forgot
ten. Apply all chlorate immediately; 
thoroughly rinse containers and pumps. 

4. For applying chlorate solution, do 
not use sprayers that have been used 
to apply bordeaux or other sulphur 
sprays without first thoroughly re
moving the sulphur. 

5. Clothing wet with a chlorate so
lution becomes a fire hazard as soon as 
it becomes dry. Since it is difficult to 
remove chlorates from shoes saturated 
with a solution of this chemical, a~ways 
wear rubber boots during the spraying 
operations. Rinse the boots with clean 
water before they become dry. If 
shoes and clothing should become damp 
or wet with the solution, soak them in 
cold water before they become dry. 
Smoking while wearing clothing that 
was once wet with chlorate solution 
and has become dry, or scratching 
matches on it, is almost certain to re
sult in serious burning. If the legs of 
horses become wet with chlorate solu
tion rinse thoroughly with water. 

6. Keep an ample supply of barrel 
salt before farm animals grazing on 
pastures where chlorate solutions are 
applied to kill weeds. Have the salt 
there several weeks before the spray
ing is done. Animals should be 
watched after the chlorates are applied. 

If any of the animals do show a de
cided preference for the weeds and 
grass sprayed with the chlorate solu
tions, keep them out until after at least 
one good rain has fallen. Chlorate that 
is eaten by animals kills no weeds. 

7. Do not use chlorates near valu
able trees or shrubs. The leaves may 
drop or the trees be killed. 

Borax as an Herbicide 

Limited trials with agricultural mesh 
borax have indicated that it has a place 
in the control of noxious weeds. For 
best results applications should be 
made in the fall-10 pounds per square 
rod for leafy spurge and poison ivy; 
20 pounds for field bindweed. Further 
applications may be necessary. 

Since borax is not readily soluble in 
water it is applied dry, using a chlorate 
spreader. There is no fire hazard and 
livestock will not eat it. 

On a pound for pound basis, borax is 
considerably more expensive than 
chlorate, but the cost can be reduced 
by using a lower grade, but still satis
factory, product sold under a trade 
name for weed eradication purposes. 
Borax is readily available and may be 
purchased without a license. 

Trials with borax have not definitely 
established the residual effects or the 
length of time soil may be made sterile. 
It. is believed the effect will be no more 
serious than that of sodium chlorate 
but this point is not proved. 

Ammonium Sulfamate 

Ammonium sulfamate has proved ef
fective in the destruction of poison ivy, 
applied at rates of lh to 1 pound per 
100 square feet. The salt is gissolved 
in water a:nd applied as a spray to the 
foliage. Avoid getting the spray on ad
jacent trees and shrubs. 
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The material is corrosive and spray
ers should be washed thoroughly after 
use. It is available on the market under 
the name of Weed Killer. 

Ammonium sulfamate has not proved 
effective in Minnesota trials in the con
trol of deep-rooted perennial weeds. 

Common Salt EHective but Expensive 

Common salt tends to leave the soil 
sterile for a long time. It should not 
be used except for very small areas 
or when it is not feasible to use sodium 
chlorate. The application of common 
salt in sufficient quantities to be effec
tive is very expensive. 

Control of Annual Weeds 

Annual weeds do far more harm than 
is generally realized. Without doubt the 
net loss from annual weeds is great
er than that from the bad perennials 
which are more spectacular. Nearly 
every grain field is infested with the 
foxtails, barnyard grass, and wild 
buckwheat, and many are infested 
with the mustards, wild oats, and other 
harmful annuals. 

Proper rotations to include culti
vated and legume crops, extra tillage 
operations, use of clean seed, and pre
venting annuals from going to seed 
will prove effective and economical. 

The mustards and wild buckwheat in 
flax do much damage. These may be 
controlled through the use of a selec
tive spray known as Sinox. This 
material when applied according to 
manufacturer's instructions destroys 
the weeds without serious injury to 

the flax. The chemical may destroy 
legume seedlings planted with the flax 
crop. It will not destroy perennial 
weeds such as ·field bindweed nor the 
grassy weeds such as the foxtai~s, barn
yard grass, and wild oats. 

The treatment is made when the flax 
has from 5 to 8 leaves and the mustard 
is in the rosette .stage. Applications 
made during periods of high humidity 
may result in injury to the flax plants. 
Follow manufacturer's instructions 
carefully. 

Lawn Weeds 

Lawn weeds may be controlled in 
most cases by proper management. Re
seeding with clean seed, proper fertili
zation, watering, and avoiding too close 
mowing will enable the grass to com
pete with most weeds. 

Small crabgrass is a serious pest in 
Minnesota lawns. Since it is an annual, 
it may be eliminated by pulling all 
plants and preventing seed formation, 
but this is a very difficult job. 

The use of a water-white kerosene 
(color Say bolt 23) applied at the rate 
of % gallon to 100 square feet is ef
fective. Dissolve a small amount of 
soap in soft water to add to the kero
sene to make it stick to the grass and 
apply with a knapsack sprayer before 
plants have formed seed. Treatment 
should be made in the late afternoon 
with temperatures below 85•-go• F. 
Water heavily the next morning. 

This treatment is also effective· on 
dandelions and mouse ear chickweed. 
Applications for chickweed may be 
made as for crabgrass. Dandelions 
should be treated in the fall. 
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