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As a consequence, different weed control (or, preferably, vegetation management)
strategies have to be developed for each field based on the weed infestation and/or
anticipated weed population. Different strategies will be required to control the
unwanted competing vegetation in newly planted fields and in subsequent years in
established fields through the life of the stand.
The detrimental

effects of weeds in alfalfa hay are well known,

They can interfere with the establishment and growth
newly planted fields. -

of the alfalfa in

Weeds reduce the quality of the hay.
Weeds reduce the feeding value of the hay.
Weeds can significantly

increase the cost of production.

Certain species of weeds are poisonous, hence, their presence in the hay
may make it unmarketable.
Weeds, such as parasitic dodder, not only adversely affect the yield, but
they can kill the alfalfa plants.

Viable Strategies
Cultivators or other mechanical devices cannot be used to control unwanted
competing vegetation in established alfalfa grown for hay or soilage. However, with
good management practices, coupled with appropriate use of selective herbicides,
very effective vegetation management strategies can be developed for all alfalfa
fields in all regions of California.
Viable strategies must start with proper field selection, and, good land and seedbed
preparation.
Fields known to be infested with perennial
weeds, such as
bermudagrass, johnsongrass, nutsedge, field bindweed, and Russian knapweed,
should not be planted with alfalfa. If this cannot be avoided, the alfalfa should be
planted early fall. Planting in October, the alfalfa can become well established and
offer better competition to the perennial weeds when they begin to grow in the
spnng.
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Fields known to be infested with ~odder should be planted with crops that are not
hosts to this destructive parasitic weed -crops such as corn, cotton, sorghum, barley,
wheat, oats, beans, and garlic. Although herbicides are available for the selective
control of dodder in alfalfa, their use can significantly increase the cost of
production.
Land Preparation
The most important component of an effective weed control strategy in alfalfa hay
production is proper land preparation.
In basin-flood irrigated fields, the importance of proper land leveling cannot be
over-emphasized. Rapid and even distribution of the irrigation water is essential.
Low areas where water could collect must be avoided. Good drainage is essential to
maintain a healthy stand, therefore, the removal of excess tail water is required,
especially in regions with high temperatures.
As a consequence of poor land preparation, a significant percentage of the stand can
be lost to root rot. In California, this loss has been estimated to reach 10 to 12 percent
of the acreage,at a cost in excessof 50 million dollars yearly.
The Use of Herbicides
Rare is the alfalfa field in California in which an effective weed control strategy is
attainable without the use of selective herbicides. Alfalfa fields are infested with a
large number of different species of summer and winter annual grasses and
broadleaved weeds, as well as perennials.
To effectively control these unwanted
competing plants, a large number of applied research trials have been conducted in
all alfalfa growing regions of California demonstrating
the safe, effective and
economical use of selective herbicides to control all species of weeds in a wellplanned strategy of vegetation management.

Many contact, systemic foliar and soil applied herbicides were evaluated. They were
applied preplant incorporated and postemergence in newly planted, as well as in
established fields. Lamentably, not one herbicide was found to effectively control all
species of weeds that may be found infesting alfalfa fields. In most situations,
combinations and/ or sequential applications of herbicides were required to attain
the desired level of weed control.
The effective, economical use of selective herbicides hinges on proper weed
identification and keeping records of their distribution on the farm. Keeping
records of the weed distribution is especially important when using preplant
incorporated herbicides, or when applying them preemergence to the weeds in
established alfalfa.
Proper weed identifjcation
is but a first step in the effective use of herbicides.
Equally important is knowing the proper timing of their application relative to the
growth of the weeds and the alfalfa. Some species of weeds are susceptible to certain
herbicides in their seedling stage of growth, but develop greater tolerance when they
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grow beyond their 2 to 4 true-leaf stage. A summary of the susceptibility of weeds to
herbicides labeled for use in Central California's alfalfa fields and a summary of
their performance are presented in two charts included in this paper .
Herbicides

in

Newl~

Planted

(

Alfalfa

PreplantIncorporated

In fall-planted alfalfa, winter annual weeds such as annual bluegrass, chickweed,
knotweed, and red maids are commonly occurring weeds that cannot be selectively
controlled with the presently available postemergence applied herbicides.
Balan@ (benefin) preplant, shallow incorporated, could provide effective control of
these and some other weeds selectively. Balan affects the physiological growth
processes associated with seed germination and early root development. Susceptible
weeds will hot emerge or their lateral roots will be severely stunted with swollen,
cracked stems below the seed leaves.
The incorporation
of Balan should not exceed 2 inches in depth.
Deep
incorporation can retard the growth of the alfalfa, especially under adverse growing
conditions. Balan can provide three to four months of residual control of the
susceptible weeds, but it will not control many species of winter annual weeds, as
shown in the weed susceptibility chart. Therefore, a sequential postemergence
treatment may be required.
EI2tam@ (EPTC) can also be used preplant incorporated. It is absorbed in the root and
translocated upward in the leaves and stems.
It inhibits the growing points
(meristematic region).
Microorganisms
are able to degrade Eptam quite rapidly,
therefore, its residual activity is short lived.

c,

Eptam can alter the composjtion of the outer {cuticle) layer of cells on young alfalfa
leaves, and the postemergence application of 2,4-DB amine to control the weeds not
controlled by Eptam retarded the growth of the alfalfa. Therefore, if Eptam is
incorporated prior to planting, , bromoxynil instead of 2,4-DB amine should be used
to control the surviving weeds.
Postemergence Applied Herbicides
There are several herbicides that can be used for the postemergence control of weeds
in newly planted alfalfa. Their selection should be governed by the weed infestation
and the stages of growth of the weeds and the alfalfa. Herbicides provide the most
effective control when applied on rapidly growing seedling weeds having two to
four true leaves. Conversely, young, vigorously growing alfalfa is most tolerant to
selective herbicides.
The following charts can serve as a guide in the selection of herbicides. Their labels
should be read carefully and the recommended rates and suggested timing of their
application followed judiciously. Remember, only the user can make an herbicide
effective and safe.
6A
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But~rac 200@ (2A-DB amine), plus an adjuvant, provided very effective control of a
large number (but not all) of different broadleaf weeds in alfalfa.

The mode of action of 2,4-DB is somewhat unique. It is converted in susceptible
plants to 2,4-D through beta oxidation, resulting in abnormal growth response
affecting respiration and cell division. This process (beta oxidation) does not take
place in the alfalfa plant, hence, the selectivity.
Butyrac 200 should not be applied in young alfalfa fields if rainfall is anticipated
within one or two days following treatment, nor should the field be irrigated.
Buctril
(bromox~nil)
is a very effective herbicide, especially for the control of
fiddleneck, but it will also control a number of other broadleaved weeds in their
seedling stage of growth. It does not control several commonly occurring broadleaf
weeds and grasses, see the weed susceptibility chart.
Buctril provided more effective control when applied in 60 or more gallons of water
per acre.
It caused temporary
chlorotic symptoms on the alfalfa when the
temperature was above 800 F at the time of treatment.
Kerb@ (l2ronamide) had provided good control of the susceptible weeds when
applied preemergence or postemergence to weeds in their seedling stage. The alfalfa
was tolerant to Kerb when it had at least two trifoliate leaves. Rainfall or irrigation,
preferably sprinkler irrigation, is essential following treatment.
Kerb is active through the root. It is a strong inhibitor of cell division (mitosis). Its
herbicidal activity is somewhat short liyed, four to six weeks.
Microbial action, or
breakdown in the soil and subsequent hydrolysis, dissipates the herbicides.
Poast@ (sethox~dim)
is a foliar-absorbed
grass herbicide
(graminicide)
that
selectively controls nearly all annual and perennial grasses in most broadleaf crops.

roast will provide the most effective control of annual grasses, exceI2t annual
bluegrass and certain sI2ecies of bromegrass. when treated in their vigorously
growing seedling stage. Perennial grasses will require multiple treatments. Grasses,
moisture stressed, will not be controlled. roast effectively controlled volunteer
cereals and volunteer corn and sorghum. Alfalfa exhibited excellent tolerance in all
stages of its growth.
Vell;?:ar@ (hexaninone) can be used in newly planted alfalfa with a well developed
root system that is 6 inches long or longer and a top growth of 6 to 8 inches. It is
most effective on seedling broadleaf weeds.
Rainfall or irrigation
following
treatment is essential to obtain good control.
The limiting factor in the use of
Velpar is that by the time the alfalfa reaches the tolerant stage of its growth the
weeds are beyond their susceptible stage.
Velpar is a triazine compound,
not well understood.

a photosynthetic
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inhibitor,

but its mode of action is

Gramoxone
Extra@ (~araQuat} is labeled for use in California in newly planted
alfalfa. If effectively bums back all green foliage, including that of the alfalfa. It is
not translocated and it is most effective on seedling broadleaf weeds and grasses.
When the weeds are beyond their seedling stage when treated, regrowth will occur
within seven to ten days.
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The alfalfa has to have at least three or more trifoliate leaves and a developed crown
to insure its regrowth following treatment. Younger alfalfa, without a crown, will
not survive the treatment.

Gramoxone Extra is a general contact herbicide rapidly absorbed by green foliage, and
it is very resistant to removal by rain. The herbicidal action is due to its breakdown
to free radicals producing hydrogen peroxide, which is toxic to cell membranes.
Gramoxone Extra is toxic to humans from skin contact or ingestion.
The use of Gramoxone in newly planted alfalfa should be used only as a last resort.
It will retard the growth of the alfalfa and cutting has to be delayed a minim-um of 70
days after treatment.
Herbicides

in Established

Alfalfa

In established alfalfa fields, winter annual broadleaf weeds and summer annual
grasses are the most prevalent. Among the broadleaf weeds, common groundsel
and fiddleneck are the most troublesome because they contain pyrrolizidone
alkaloids (liver toxins) as well as nitrates. Among the summer annual grasses, the
foxtails (Setaria spp.) are the most pestiferous.
There are several herbicides that can be used to effectively control all weeds found
infesting established alfalfa fields. To develop economical strategies, it is essential to
properly identify the weeds and keep records of their infestation.
The most widely used herbicides in established alfalfa are Karmex@ (diuron} and
Vell2ar@ (hexaninone}. They are most often used in combination and they are
applied during the winter months, prior to the middle of February.
Karrnex ( diuron } is an effective
alfalfa is that it does not control
most readily absorbed through
translocates upward in the water

soil persistent herbicide. Its greatest limitation in
groundsel, see the susceptibility chart. Karmex is
the root system; less so through the foliage.
It
conducting tissue (xylem).

Karmex is a substituted urea compound with limited water solubility. It strongly
inhibits photosynthesis by interfering with the Hill reaction. It decomposes in the
soil primarily by microbial degradation.
Karmex , used in combination with low rates of Velpar, provides very effective,
long residual control of nearly all species of broadleaf weeds. It provides shorter
residual control of grasses, especially the foxtails.
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Vel12ar (hexaninone)
is a triazine compound that inhibits photosynthesis.
In
established alfalfa it is used at a somewhat higher rate than in newly planted alfalfa.
In combination with Karmex, at rates as low as 1/8 lbai/a, it provided excellent
control of common groundsel and other weeds.

Karmex plus Velpar can provide the most effective control if applied early winter
when alfalfa growth is minimal, or after cutting or grazing. Control will be obtained
when applied preemergence to the weeds or when they are in their seedling stage of
growth.
Sprayed on the alfalfa foliage, it will cause yellowing (chlorosis) and burning
(necrosis), but the regrowth will not be affected. Rainfall or irrigation following
treatment will enhance activity .
In Central California, Karmex plus Velpar should not be applied after February 15.
After this period, the alfalfa roots begin to grow and absorb these herbicides causing
some chlorosis that may be evident in the first cutting. Observe the sequential
cropping restrictions when using Karmex, Velpar, or the combinations of the two
herbicides.
EI2tam@ (EPTC) can be injected into the irrigation water to control summer annual
weeds prior to their emergence in established alfalfa fields. Eptam will not control
established weeds.

Eptam is a carbamothioate, readily absorbed by the roots of germinating weeds, and
it inhibits the development of the rapidly growing cells (meristem). It is dissipated
in plants and by microorganisms in the soil. Therefore, its residual activity is short.
To maintain effective weed control, two to three treatments will be required at 30day intervals, or between cuttings. The treated water should be confined in the
treated field to avoid damage to susceptible crops that may be irrigated with the tail
wa ter .
Eptam warrants consideration for use in alfalfa growing in sandy or sandy loam
soils, and in fields during the last year of the stand where the residual properties of
Karmex and Velpar may adversely affect the crop planted following alfalfa.
Treflan TR-lO@ (trifluralin
granular) has been demonstrated to be effective for the
control of dodder and summer annual grasses in established alfalfa. Treflan is a
substituted dinitroaniline
that affects the physiological processes associated with
seed germination.
It does not control attached dodder or established weeds. In the
San Joaquin Valley, Treflan TR-lO needs to be applied by mid-February, and a repeat
application will be needed after the second cutting to prevent reinfestation from
summer germinating dodder seeds.
Two applications of Treflan TR-lO has provided 95 to 98 percent dodder control.
The escaped plants can be controlled with butane or propane burners or with liquid
nitrogenous fertilizers plus an adjuvant.
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Lexone and Sencor@ (metribuzin) are labeled for use in established alfalfa, one year
old or older, but only in selected counties in northern California. In the San Joaquin
Valley and in the southern counties, it caused unacceptable symptoms and injury.
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Metribuzin
is a triazine herbicide that inhibits photosynthesis. It can be absorbed by
the foliage, but the primary uptake is through the root system.
Perennial

Weeds

Established perennial grasses, such as bermudagrass and johnsongrass,o can be
controlled selectively in established alfalfa with repeated (two or three} applications
of Poast. Perennial broadleaf weeds such as field bindweed, Russian knapweed, and
yellow or purple nutsedge, cannot be controlled selectively in alfalfa.
However, as mentioned earlier, if the alfalfa is planted and becomes well
established, in early fall they will compete very effectively with the perennials that
start their regrowth in the spring. Most perennials that reproduce from seed can be
controlled with the use of the pre- and postemergence applied herbicides discussed.
Herbicides

in

the

Future?

Pursuit (imazethapir) and MON-13200 (thyazopyr) are two herbicides being
evaluated for selective weed control in newly planted and established alfalfa. Both
show promise when applied postemergence to the alfalfa.
Pursuit controls some of the weed species not controlled by Butyrac 200 or Buctril.
MON-13200 controlled dodder according to some investigators. Additional studies
are needed to further investigate the performance, selectivity, and residual
properties of both of these herbicides. Hopefully, in the near future, they will be
registered and labeled for use in alfalfa hay fields.

In

Summar~

Alfalfa fields in Central California can become infested with a large spectrum of
broadleaf, grass, and parasitic weeds. Their presence can be detrimental to the
longevity of the stand. They can significantly reduce the quality of the hay and
substantially reduce the profitability
of production.
However, very effective
strategies can be developed to control all the unwanted competing vegetation that
infests newly planted as well as established stands. Important components of
effective weed control strategies are:
Selection of fields that are free of perennial
support vigorous alfalfa growth.

weeds, well drained,

and can

Proper land preparation
(leveling)
that will insure uniform
water
distribution and prevent ponding that can promote phytophthora and other
root rots that have adverse effect on the stand.
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Proper weed identification and keeping records of their distribution are
essential to select the most effective herbicides, combinations or sequential
application, to obtain the most economical control.
Proper timing of the application of the herbicides relative to the growth of
the weeds and the alfalfa are critical to obtain good control with adequate
selectivity.
Proper calibration of the application devices is very important.
A void
overlaps, especially when applying herbicides with long residual properties.
Observe the recommendations printed
preharvest intervals, and plant-back
obtained from offices of the California
for the purchase and application of
Buctril, and Gramoxone Extra.

on pesticide labels such as reentry,
restrictions.
Permits have to be
Department of Food and Agriculture
certain herbicides, such as 2,4-DB,

Your local Farm Advisor and licensed Pest Control Advisers can assist you in the
development of effective, economical weed control strategies for profitable hay
production; consult them.
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Susceptibility

of Weeds

to Herbicides

Evaluated

in Alfalfa

Production

f

f

This chart is not a recommendation for the use of herbicides. Please checi< the label whether they are registered and their rates of
application. Proper timing and accurate application is imperative. The information in this chart is tentative, based on studies conducted
in Fresno County. Additional studies may warrant changes. B. Fischer
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*Summary

of Herbicide

Performance
the

Method of
A Illlli"ation

San

Evaluated
Joaquin

I
Shallow incorporation in well prepared
, seedbed. When temperaturewas

Production

in

Conditions That Resulted in Poor
Poor Con~1 or Iniu~
Cool temperature,deep incorporation, volunteer
cerealsand other resistant weed specieswere

favorable for rapid seedling growth.
Only susceptibleweedswere present.

present.

Thorough incorporation early fall or in
spring planted fields. Where nulsedge
was present; where 4 to 8 weeks control
was needed.

Winter application, cloddy seed bed and
resistant weeds present. Where longer than
6 weeks of residualcontrol was needed.

TED

Eptam@
(EPTC)

Butyrac
(2,4-DB

When broad leaf weeds in their seedling
200<1>
amine + stage were the only weeds present.

adjuvant)

Kerb@

When alfalfa had two trifoliate leaves
and weeds were not ellK!rged or in their
seedling stage; rainfall or sprinkler
I irrigation was applied following
, treatment.

(pronamide)

~
EMERGENCE

When the alfalfa had 2 to 3 trifoliate
leaves and the broadleaf weeds were in
their seedling stage. Applied in 60
gallons of water per a~ and growing

Buctril@.
(bromoxynil)

vigorously.
I When grasses are in their seedling stage

Poast@

and growing vigorously.

I sethoxydim)

Alfalfa well established with a well
developed root system 6. long or longer
with a top growth that is 6. to 8..
Most effective on weeds in their seedling
stage. Sprinkler irrigation or rainfall
shortly after application is desireable
for most effective control.

I Velpar@
(hexazinone)

IEptam@
(EPTC)

TR-1()@

(trifluralin

10%

granular)

VeJpar@
(hexazinone)

is not a recommendation

When alfalfa was in the seedling or unifoliate
leaf stage of growth severe injury occured.
When weeds were beyond their seedling stage.
When water was not applied soon after
treatment.

When grasses, chickweed, and red maids were
present. Weeds were beyond their seedling
stage and air application in 10 gpa was used.
When the temperature was above 80" F,
temporary yellowing of the alfalfa was observed
Grasses beyond their seedling stage and moisture
stressed.
Alfalfa seedlings not having 6. long roots. Weeds
predominantly grasses and broad leaf weeds 5. to
6. or older. No rainfall or irrigation following
treatment.

Water distribution was not uniform.
application was not made.

When applied on soil free of clods and
volunteer alfalfa seed germination.
Addition of paraquat improved weed
control when groundsel was present.

Applied on trashy or cloddy soil. Applied after
February Ist on nondonnant varieties resulted in

Thorough wetting of the seedling weeds.
Alfalfa having three or more trifoliate
leaves.

Bums back the alfalfa as well as the weeds.
Alfalfa having fewer than three trifoliate
leaves can be killed.

ESTABUSHED
STAND

Treflan

Broadleaf weeds beyond their seedling stage
were present. Rainfall occurred or field irrigated
within lor 2 days after treatment.

IApplied in the inigation water and only
when uniform wetting of the field was
obtained. Timely repeated application
was made.

Karmex@
(diuron)

%is

in Alfalfa
Valley

Conditions That Resulted In
Most Effe"tive Control

" Herbi"ide
1
i Balan@
(benefin)

PREPLANT
JNCORPORA

Central

I
I

Repeated

injury.

Uniformly disbibuted by mid-February
before dodder seed genninution. Rainfall
I occurs or irrigation applied within 4 to 6
days following application. Will provide
effective preemergence grass control.

Applied after dodder is attached. Rainfall does
not occur or field not irrigated within a week

Alfalfa was established one year or
longer. Applied during !Rcember and
January when the alfalfa growth was
short (4 to 6 inches). Rainfalloccured
shortly after application and weeds were
2 to 4 inches tall

Established grasses were the predominant weeds.
Broadleaf weeds 8 to 10 inches tall or taller.
Applied after the middle of February.

for the use 01 nerbicides.

It is a ~

following

application.

report of observations made in applied reealt:h~~ucted
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in Fresno County,

