
IRRIGATION DITCH MAINTENANCE
WITH CHEMICALS AND GRASSES

INTRODUCTION

Excessive vegetation in irrigation
ditches (Figure 1) decreases the capacity
of a ditch to carry water (in some cases to
less than one-half of the design capacity).
Many of the ditches in southwestern
Saskatchewan are intermittently wet and
dry with sufficient time between irriga
tions for a dense growth of grass or weeds
to become established. Maintenance of
irrigation ditches that will carry the
design flow is the main problem cited by
managers of irrigation projects in the
area. The growth in the ditch decreases
the velocity of flow so that the water is
carried higher than the design level which
increases the potential for seepage. Weedy
ditches are also a source of weed seeds
which spread throughout the irrigated
fields.

The purpose of this paper is to discuss
the observations of the use of sterilants on
the irrigation projects and to compare the
effectiveness of various herbicides and
low-growing crops in a subsequent re
search trial. The latter study is being
continued and includes analyses con
ducted by the Research Station, Regina,
Saskatchewan, of soil and water samples
collected from sterilant treatments.
Results on persistence and movement of
these sterilants in soils and water is
presented elsewhere (3). Drain ditches
and main canals that have water in them
throughout the season were not included
in these studies.

OPERATIONAL EXPERIENCES ON
WEED CONTROL IN DITCHES

Conventional Methods

Conventional methods of ditch main
tenance, such as mechanical, mowing and
burning, have not been completely satis
factory.
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Mechanical cleaning is relatively inex
pensive if ditch-making equipment is
available, but a complete job cannot be
done because the machine has to be
pulled out to clear irrigation structures.
The main disadvantage is that, after
several passes, the ditch becomes too
large and it must be filled in and rebuilt.

Burning the dry vegetation late in the
fall provides a clean ditch for the first
irrigation in the following spring and is
certainly low in cost. The use of a
propane burner (initial cost $1,250) to
remove green growth during the season
will cost about $20/km annually for a
ditch 3 m wide.

Mowing with a side-mounted mower
equipped with a cutterhead that can be
adjusted for height and angle of cut
(initial cost $7,000) costs about $40/km
annually. Mowing is more expensive than
the other conventional methods and in
volves the additional problem of clipped
vegetation plugging irrigation structures.

Chemical Methods (Sterilants)

The several disadvantages of the con
ventional methods prompted investiga
tion of the use of sterilants in irrigation
ditch maintenance.

A cooperative investigation on the use
of chemicals for control of ditch bank
weeds was done in Idaho, Utah, Washing
ton, Montana and Wyoming (2). The
study included a wide range of chemicals,
extending from 2,4-D through contact
herbicides (i.e. paraquat), growth inhib
itors (i.e. amitrole and dalapon), to
sterilants (i.e. simazine). This study was
quite extensive and resulted in valuable
recommendations. However, it makes no
mention of movement of chemicals and
there were no analyses of soil or water
samples to determine the relative mobil
ity of the various chemicals.

Bill (1), in Australia, stressed the
dangers from movement of the chemical
in irrigation water and the effects of
herbicides on irrigated crops. Irrigated
crops vary in their susceptibility to weed-
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Figure 1. Growth of vegetation in untreated
ditches.

icides; for example, monuron at 0.1 to 1
ppm in the irrigation water caused visible
damage to tomatoes, and to perennials at
1 to 5 ppm. These irrigation ditches had
water in them throughout the season,
which is quite different from the situa
tion in Saskatchewan and Alberta where
the water is in the ditches intermittently.

The first application of sterilants on
irrigation projects in Saskatchewan was
done in 1965 on the Chesterfield Flats
irrigation project near Leader. The
Saskatchewan Department of Agriculture
reconstructed a portion of this project to
provide both clean and weedy ditches for
treatment. Simazine, atrazine, monuron,
diuron, and bromacil were applied at
one-half, one, and two times the recom
mended rate on clean and weedy ditches.
Sterilants were assessed with water
volumes of two and three times the
recommended volume of 120 liters/ha.
Certain ditches were resprayed in 1968
with simazine and atrazine.

In 1967, the Prairie Farm Rehabilita
tion Administration (P.F.R.A.) applied
simazine to 140 km of main canal on
projects at Rush Lake, Maple Creek,
Consul, Eastend and Val Marie.

In 1968, the Saskatchewan Depart
ment of Agriculture applied simazine,
atrazine, and bromacil to newly con
structed secondary canals on the South
Saskatchewan River Irrigation Project
(SSRIP).
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The application procedure in all cases
was as follows:

(1) The sterilants were applied in late
fall, before the soil was frozen, using a
sprayer with an agitator. The area of
spray was limited to the inside of the
ditch up to the waterline.
(2) In the following spring the treated
ditches were filled with water, allowed to
stand for 24 h following which the water
was wasted down a drain ditch.

Effectiveness of control was assessed

Figure 2. Crop damage by sterilants that were
washed out prior to ponding
(monuron in this case).

by annual inspections of selected sites.
Observations were made of species pres
ent and the density of growth. Photo
graphs were taken so that the changes
from one year to the next could be
compared. The extent of crop damage
was also recorded.

The application costs of the various
methods of irrigation ditch maintenance
were calculated on the basis of studies

conducted by P.F.R.A. for mechanical
cleaning and mowing, studies conducted
at the Research Station, Swift Current,

Figure 4. Erosion in ditch treated with simazine
at 22.4 kg/ha.

Figure 3. Growth of cucumbers showing chemical damage: left, soil from ditch bottom treated
with simazine at 22.4 kg/ha; center, soil from field where crop had been eradicated; and
right, soil from nonaffected area.

TABLE I ANNUAL COST OF CONTROLLING VEGETATION IN IRRIGATION DITCHES
BY VARIOUS METHODS

Cost of

chemical

Application
rate Applications

Annual cost+

Method ($/kg)* (kg/ha) per yr $/ha $/km§

Mechanical 1 25-74 8-22

Burning — - 1 60-74 18-22

Mowing - -
1 100-180 30-54

Simazine 10.15 22.4 1/3 100 30

Atrazine 8.50 22.4 1/3 88 26

Monuron 8.90 35.8 1/3 131 39

Bromacil 21.80 15.2 1/3 135 40

Paraquat 33.10 2.2 1 147 44

Paraquat + diquat 33.10 + 29.60 1.1 + 1.1 1 143 43

Dalapon + amitrole-T 2.65 + 13.20 11.2 + 2.2 1 133 40

Growth retardant 63.00 3.36 1 296 89

t Includes a cost of $74/ha for the application of herbicides where applicable.
t kg, kilograms of active ingredient.
§ $/km, ditch 3 m wide.

Saskatchewan for burning, and those by
P.F.R.A., Saskatchewan Department of
Agriculture and contractors for the
chemical method.

Observations

1. Sterilants were effective for a period
of 3 to 5 yr at an annual cost of about
$35/ha (1 km ditch 3 m wide) on the
basis of control lasting 3 yr.

2. Simazine and atrazine at 22 kg/ha,
monuron and diuron at 35.8 kg/ha, and
bromacil at 15.2 kg/ha were as effective
as twice these rates and definitely superi
or to half these rates. Simazine and

atrazine were rated the best on the basis
of cost and effectiveness. Neither of these
products is registered for this use in
Canada. Monuron and diuron are register
ed.

3. There was no noticeable improve
ment in control with an increase in spray
rate beyond the basic one of 120 liters/
ha.

4. Effectiveness of sterilants was

improved if the ditch was clean at the
time of spraying.

5. There were three cases of complete
kill of alfalfa varying in area from 0.5 to
2 ha. The total area damaged was indeed
negligible (Figure 2). The, damage was
caused by water that broke out of the
ditch during the spring runoff or where
the ditch layout did not allow the first
water to be wasted down a drain ditch.
To determine that the crop was damaged
by sterilant, soil from affected and
adjacent nonaffected areas was placed in
pots and seeded to cucumbers in the
greenhouse (Figure 3). This test indicated
that the sterilants caused the damage.

6. Sterilized ditches were susceptible to
erosion. In the first season after treat
ment, erosion occurred at only one site,
Maple Creek, in the P.F.R.A. project
(Figure 4), but several cases were noted
on the SSRIP. At Maple Creek and
Consul, erosion developed at some sites 3
and 4 yr after treatment.

7. Alfalfa, dandelion, rosebush, cattails,
and poplar in ditches were difficult to
control with sterilants. Bromegrass was
the first species to reinfest treated
ditches.

8. Sterilants were not the complete
answer because only the inside of the
ditch was sprayed so the banks were still
weedy. Additional applications of herbi
cides such as 2,4-D or 2,4-5T are required
to clean the banks.

9. The lowest cost methods of irrigation
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ditch maintenance were the mechanical

and burning methods. The other conven
tional method, mowing, was more expen
sive than the chemical methods (except
for the growth retardant) if a small
amount (13 km) was done each year. The
annual cost of the less persistent chemi
cals, applied annually, was slightly higher
than was the cost of sterilants applied
every 3rd yr (Table I).

RESEARCH PROJECT ON

IRRIGATION DITCH MAINTENANCE

In 1969 a research project was begun
in cooperation with the Saskatchewan

FJ
Bromocil 15.2 kg / ho

Growth Retofdont (Chlorf lurenol) 3.36 kg/ ho

Monuron 35.8 kg/ho

Low- Growing Crops

Streombonk Wheotgrass Sheep Fescue

Simazine 22A kg/ho

Low-Growing Crops
Hussion Wild Ryegrass Dwarf Timothy

Atrazine 22 4 kg/ha
DITCH

Paraquat I.I kg/ho +Diquat I.I kg/ ho

Dalapon 112 kg/ha +Amitrole2.2kq/ha

Paraquat 2.2 kg/ho

Figured. Plan of one of the three replicates of
research project on South Saskat
chewan River Irrigation Project.

Department of Agriculture on the SSRIP
near Outlook and the Research Station,
Agriculture Canada, Regina.

Objectives

1. To assess the effectiveness of a wider

variety of chemicals by including less
persistent ones such as paraquat, diquat,
amitrole, dalapon and a growth retardant
with four sterilants;

2. To assess the effectiveness of estab

lishing low-growing crops in the ditch;

3. To measure the persistence and
movement of sterilants through the soil in
the ditch and in the cropped area irri
gated from the ditch; and

4. To measure the concentration of
sterilants in the water in the ditch and in
the field.

Procedure

The Saskatchewan Department of
Agriculture constructed 30 ditches side
by side. This allowed for three replica
tions of eight chemical treatments and
two ditches in which four low-growing
crops were seeded, two per ditch (Figure
5). Basins were constructed at the ends of
the sterilant-treated ditches. The ditches

and basins were constructed so that the
volume of water in the full ditch would
fill the basin to a depth of 7.5 cm.

Figure 6. Typical control by four sterilants:
monuron; bottom right, bromacil.

top left, simazine; top right, atrazine; bottom left,
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In June 1970 the low-growing grasses
were seeded by hand (broadcast and
raked in), the other ditches and the
narrow strips between were seeded to
bromegrass, and the basins were seeded to
a mixture of alfalfa and bromegrass using
a garden tractor and drill.

In September 1970 the sterilants were
applied in 120 liters of water per hectare
at the rates shown (Figure 5). The first of
annual applications of the other herbi
cides was made in June, 1971.

Results and Discussion

A study of the photographs and notes
taken each fall of 1971, 1972 and 1973
indicates that simazine provided the best
control. There was little, if any, growth in
the simazine-treated ditches in the third

season after application. The other three
sterilants were similar in that all had

growth in the bottom of the ditch in the
second season. The amount of vegetation
generally increased from the atrazine to
the monuron to the bromacil treatments.

The damage to the crop was most
severe in the basin below the simazine-
treated ditch, the crop being eradicated in
the top one-third to one-half of the basin.
The area of crop eradicated decreased
from atrazine to monuron and in the case
of bromacil the crop was thinned out in
the top part of the basin with no bare
areas.

These results substantiate the observa
tions on the irrigation project that
simazine was effective for a period of at
least 3 yr, and that sterilants may move
from the ditch and damage the crop in
the field.

The less persistent chemicals, para
quat, paraquat + diquat, and dalapon +
amitrole-T which were applied annually
provided little, if any, control of vegeta
tion in the 1st 2 yr. After the third
application, however, there was a marked
improvement in control. In the paraquat-
and paraquat + diquat-treated ditches,
the stand consisted of a thin stand of
stunted brome about 20 cm high. The
stand in the ditch treated with dalapon +
amitrole-T showed more variety of
species and tended to be a little thicker.
These treatments are most promising
because there is enough growth to pre
vent erosion, but not enough to impede
the flow of water.

The growth retardant chlorflurenol did
not show promise in irrigation ditch
maintenance because of both the high
cost and inadequate vegetation control.

Streambank wheatgrass provided very
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Figure 7. Typical damage to crops in basins: top left, simazine; top right, atrazine; bottom left,
monuron; bottom right, bromacil.

Figure 8. Typical control of vegetation by four less persistent chemicals: top left, paraquat; top
right, paraquat + diquat; bottom left, dalapon + amitrole-T; bottom right, a growth
retardant (chlorfturenol).

good control of weeds and a stand that
did not impede water flow in the 1st yr.
Russian wild ryegrass produced the same
quality of control and stand in the 2nd yr.
Sheep fescue had a very rank growth with
inferior weed control during the 1st 2 yr,
but in the 3rd yr was judged to be
satisfactory. Dwarf timothy proved to be
unsatisfactory because of inadequate
weed control and a very rank stand.
Seeding ditches to low-growing crops is
very promising because of low cost, weed
control on the ditch banks as well as the

inside, and no erosion or environmental
hazards. The only question at this time is
the longevity of stand in the ditch.
During 1973 the stands of streambank
wheatgrass and Russian wild ryegrass
were beginning to thin out in the ditch
bottom.

CONCLUSIONS

Conclusions based on annual observa

tions of ditches and basins up to and
including the fall of 1973 after one
ponding and 10 irrigations over a period
of 3 yr:

1. Sterilants were ranked in the follow
ing order of effectiveness for control
of vegetation in ditches: simazine >
atrazine > monuron > bromacil
(Figure 6).

2. They were ranked in the same order
for potential damage to the crop in
the basin with simazine being the
most hazardous (Figure 7).

3. After three annual applications in
June, paraquat, paraquat + diquat,
and dalapon + amitrole-T provided
good control of vegetation in the
ditches (Figure 8). It will be neces
sary, however, to continue observa
tions of these treatments before
making recommendations.

4. The growth retardant (chlorflurenol)
did not show promise because it was
most expensive and least effective of
all treatments (Figure 8).

5. Of the low-growing crops, stream-
bank wheatgrass and Russian wild
ryegrass were the most desirable over
the period June 1970 to September
1973. Sheep fescue was slower grow
ing so there was little control of
weeds until the 3rd yr. Dwarf
timothy was not suitable because of
poor control of weeds and the rank
stand impeded water flow (Figure 9).

The project is being continued in order
to assess: (1) the effectiveness of a
respray of sterilants applied in the fall of
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Figure 9. Typical growth of four low-growing grasses seeded in the ditches: top left, streambank
wheatgrass; top right, Russian wild ryegrass; bottom left, sheep fescue; and bottom right,
dwarf timothy.

1973 and to check the movement of
chemicals after the second application
with that of the first; (2) repeated appli
cations of the other chemicals particular
ly the contact chemicals, paraquat and
diquat; and (3) the capability of the
low-growing crops, particularly stream-
bank wheatgrass and Russian wild rye
grass, to withstand repeated floodings.

SUMMARY

Common methods of irrigation ditch
maintenance are reviewed and investiga
tions on the use of chemicals and low-
growing grasses are discussed. The
observational-type study on the use of
sterilants on a practical basis on irrigation
projects in Saskatchewan indicated that
sterilants were effective for a period of 3

to 5 years at an annual cost of about
$30/kilometer of ditch 3 meters wide.
Problems of erosion in the ditch and
damage to the crop in the field prompted
research on the South Saskatchewan

River Irrigation Project to evaluate
various herbicides and low-growing crops
for ditch maintenance. At the end of the
third season the four sterilants studied
were rated: simazine > atrazine >

monuron > bromacil, for effective con
trol in the ditches. The rating was in the
same order considering potential for
damage to the crop and erosion in the
ditches. Effectiveness of control by
annual applications of paraquat, paraquat
+ diquat, and dalapon + amitrole-T was
markedly improved after the third appli
cation. These treatments have the added
advantage that there is some growth in
the ditch to prevent erosion. Annual cost
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of this treatment was $44/kilometer of
ditch 3 meters wide, which was only
slightly higher than for sterilants. The
low-growing crops were also effective and
rated as follows: streambank wheatgrass =
Russian wild ryegrass > sheep fescue >
dwarf timothy. The growth retardant
(chlorflurenol) was not effective and was
the most expensive.
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