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CEREAL FORAGES
ANT NEW OPPORTUNITIES
FOR THE WESTERN

U.S.

George Fohnerl

ABSTRACT
Small grain cereals are a major pasture and hay crop in the U.S. Southern Plains. Fall-planted
wheat has been the predominant cereal forage there, but fall-planted rye and triticale- are
becoming increasingly important. Over the past six years, triticale averaged 24% higher yields
than wheat in clipping studies by New Mexico State University and 35% higher yields of bootstage hay in studies by Kansas State University .An evaluation of triticale, wheat, barley, and
annual ryegrass in the intermountain area of California by University of California Cooperative
Extension suggests that the use of fall-planted small grains for grazing and hay merits more
widespread adoption in that area. Maximum total forage production came from a triticale, and
topped 10 tons dry matter / acre. Net income appears promising. New forage varieties and
refinement of harvest timing and other management practices offer opportunities for increased
profitability from grazing/hay and other uses of small grain forages in the western U .S..
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INTRODUCTION
Small grain cereals (barley, oats, rye, triticale, wheat) already are important forages in the
western U.S. (Campbell and Collar), but these widely adapted, highly versatile forages have the
potential to become more important in the future. Small grain forages generate hundreds of
millions of dollars of farm income in other parts of the U .S. in ways that are not fully exploited
in the West. Adapting these uses from other areas offers important opportunities for western
forage producers.
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Annually in Texas, Oklahoma, New Mexico, and Kansas, over 11 million acres of small grains
are grazed, and another million are used for hay or silage. Fall-planted wheat has been by far the
most widely used small grain for forage in the Southern Plains, but acreage of other small grains
is increasing. In recent years, triticale forage varieties such as TRICAL @ forage blends have
become increasingly popular. Compared to wheat, these triticale varieties have superior forage
production and pest tolerance, and can extend the grazing season by several weeks (Table 1).
These triticale varieties also have proven to be superior for hay production (Table 2).
GRAZING AND HAY IN THE FAR WEST AND INTERMOUNTAIN

REGIONS

Research by Orloff and Drake suggest that fall planting of small grains for grazing and hay
merits more widespread use in the West. They evaluated two triticale, one wheat, one barley,
and one ryegrass for grazing and hay production. All were fall planted (September 4), then used
G. Fohner, Resource Seeds,Inc., P.O. Box 1319, Gilroy, CA 95021
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Table I. Forage clipping yield from winter wheat and winter triticale, New Mexico State
University , Agricultural Science Center, Clovis. Source:New Mexico State University .
Best Wheat
Best Triticale
Drv Matter Tons / Acre
7.16
9.78
5.59
6.45
7.27
8.64
2.87
3.77
6.20
7.80
4.40
4.99
5.58
6.91

1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
6-year Avg.

% Diff.
+37
+15
+ 19
+31
+26
+13
+24

Table 2. Boot-stage hay yields from winter wheat and winter triticale, Agricultural Research
Center-Hays. Kansas State University .Source: C. Thompson.
Best Wheat
Best Triticale
Dry Matter Tons / Acre
5.21
6.63
2.91
3.61
4.47
5.22
0.73
3.27
2.33
2.98
4.67
5.74
3.39
4.58

1992-93
1993-94
1994-95
1995-96
1996-97
1997-98
6-year Avg.

% Diff.
+28
+24
+ 17
+348
+28
+23
+35

for various combinations of fall grazing, spring grazing, hay harvest at boot stage, and hay
harvest at soft dough. One triticale was the top producer for the combination of fall grazing,
spring grazing and boot-stage hay; the other triticale was the top producer for the combination of
fall grazing, spring grazing, and soft-dough hay (Figure 1).
Figure 1. Top forage yields from spring and fa11grazing, and hay in winter annual forage trial.
U .C. Cooperative Extension, Siskiyou County .1997-98. Source: Orloff and Drake.
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Improving

Postemergence Weed Control in Alfalfa
Mick Canevari

ABSTRACT
Studies were conducted on seedling alfalfa to control broadleaf weeds using Pursuit@ and 2,4DB herbicides in the spring months. Researchtrials were conducted in summer using herbicides
Prism@ and Poast@ to control annual grasses. All herbicides were compared using four
commercial type adjuvants. They included MSO (methylated seed oil), NIS (non-ionic
surfactant), COC (crop oil concentrate), and an organosilicone. The addition of UN-32 liquid
fertilizer was also compared with the NIS on Pursuit and Prism herbicides. The test results
showed significant differences in percent weed control and crop injury .Cost per acre from
treatments varied by as much as $4.00 per acre. The most expensive treatment did not result in
the best control.
INTRODUCTION
Postemergence herbicides are used extensively in seedling and established alfalfa to control
broadleaf and grass type weeds. Many of these herbicides require an adjuvant be added to the
spray mixture for improved efficacy. Today, the market place is inundated with many types of
adjuvants made from organic substancesto synthetic compounds and ranging in price from
pennies to hundreds of dollars per gallon. Little information is available for California
conditions to understand the best type of adjuvant and the significance they have in weed control
to minimize crop injury and reduce the herbicide rate so a lower cost is realized by the grower .
POSTEMERGENCE

HERBICIDES

Four postemergenceherbicides were evaluated in two different trials in 1998. Pursuit herbicide
(Figure 1.) is a newly developed family of chemistry that translocates into the weed and inhibits
the development of amino acids. This class of herbicide has shown si~ificant response to the
use of adjuvants in the spray mixture. Reports from other researchershave also demonstrated
improved weed control with the use of different adjuvants over the standard non-ionic
surfactants. Therefore, Pursuit effectiveness depends on the amount of active ingredient that
moves into the plant and with an adjuvant to best complement this action.
2,4-DB or Butyrac(R)(Figure 2.) has long been a popular herbicide choice widely used in various
alfalfa growing regions to control broadleaf weeds. This herbicide mode of action acts as a plant
growth hormone. In broadleaf weeds 2,4-DB is broken down to 2,4-D, a commonly known and
widely used herbicide in cereal grain crops.

Author: Mick Canevari, San Joaquin County Cooperative Extension, 420 South Wilson Way,
Stockton, CA 95205.
Contributing author:
Don Colbert, American Cyanamid, Research and Development, Lodi, CA 95242.
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When an adequate amount of herbicide accumulatesinto the plant it causes a rapid regeneration
of cells, resulting in abnoI1I1algrowth, plant twisting and eventual collapse. Weed researchers
have also noted the benefit of using non-ionic surfactants to improve weed control with the
aminefoI1I1ulation of 2,4-DB. Little if any infonnation is available on the perfoI1I1ancewhen
using other adjuvants.

r

Prism (Figure 3.) is the most recent addition to gain California alfalfa registration in September
1998. Prism controls a wide range of grass weeds, including perennial types and annual
bluegrass with lower rates than herbicides of similar chemistry .Its systemic mode of action also
requires it to move through the leaf tissue and be carried by the plant phloem. Prism is a weak
acid herbicide greatly benefiting from the addition of an adjuvant for penetration and to modify
the pH of the spray solution.
Poast (Figure 4.) is the same chemistry family as Prism. It has been used for many years in both
seedling and established alfalfa for control of annual and perennial grasses. It has no effect on
broadleaf plants and as in the case of other translocating herbicides, needs to penetrate the leaf
surface quickly with maximum uptake for the best control. Poast was one of the first
postemergence type herbicides to show improved performance when mixed with a crop oil
concentrate adjuvant and pH modifier. The result of oil adjuvants and pH adjustment of Poast
helped increase weed kill by 40%.
ADJUV ANTS
(

Four different adjuvants types were used in this research. It was difficult to select which
adjuvants of the hundreds available to choose from that would fairly represent each adjuvant
class. Ultimately the decision was based on convenience and commercial availability of the
product. The number of adjuvant types used was limited by the research space available.

c

Methylated seed oils or MSO is one of the newest additions of adjuvants in California. Derived
from soybean, cotton, sunflower, canola or corn, these oils often result in better weed control
with certain herbicides over paraffin oils or surfactants alone. They have become popular with
the newer herbicides in the Sulfonylurea and Imidazolinone (Pursuit) chemistry. MSO's have
proven superior in warm temperatures and lower humidity conditions that favor rapid
evaporation of spray from the leaf surface. MSO use rates range between one pint and one quart
per acre in most cases.
Non-ionic surfactants or NIS have long been used as surface-active agents. They reduce the
surface tension of a spray solution in order to allow a more intimate contact between spray
droplet and leaf surface. They help the herbicide spread and penetrate through the leaf cuticle.
They have been used for years and regarded as the standard adjuvant for most herbicides. Their
use rate is measuredon a volume basis between Y4%to Y2%VV.
Crop oil concentrate or COC adjuvants generally contain 80% non-phyto toxic paraffin based oil
and 20% surfactant. COC's are compatible with oil soluble herbicides and the addition of the
surfactant complements the H20 solution to spread better, lower surface tension and penetrate
~
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the leaf cuticle. The oil also reduces evaporation and crystallization of the spray solution under
hot temperatures. .The use rate of most COC products is one quart per acre.

Organosilicone surfactants or silicone are the newest of adjuvants and rapidly gaining popularity
for herbicides, insecticides and fungicides. Silicone surfactants reduce the surface tension of
water based sprays far beyond that of NIS and thus been given the nickname "Super Wetters."
In tests they have shown to be superior in coverage, particularly when in contact with highly
pubescent or rough leaf surfaces. They have also shown faster penetration times through the
cuticle and into stomata openings. One hundred percent silicone surfactants are still open to
debate for use with certain herbicides such as Roundup. The super wetting properties can be a
disadvantage if the spray solution becomes too thin (higher rates) and runs off the plant before
maximum absorption and chemical uptake is reached. Under hot temperatures, silicones are
subject to faster dissipation than oil based adjuvants reducing maximum intake. The spray
solution must fall be"i:Ween
a pH of 6 to 8 for the silicone surfactants to remain stable and perform
best. The use rates are measuredon a volume basis and range between 1/8% to ~% vv.
Fertilizers as adjuvants are increasing in interest in water based spray solutions. Ammonium
sulfate, ammonium nitrate or urea plus ammonium-nitrate (UN-32) added to the spray solution
can increase herbicide effectiveness by 15%. Researchersare still uncertain as to the precise
complement of the ammonium ion but experts suggest it reduces crystallization of herbicides,
helps herbicides penetrate the leaf cuticle, and modifies the cell environment for herbicides such
as Poast or Prism to work more efficiently. The addition of UN-32 fertilizer clearly improved
weed control in this researchexperiment when addedto the non-ionic surfactant treatments.
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Low rate = .28 Ib/A
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adjuvants

Table 1.

(

Economic analysis of herbicides and adjuvant combinations used in alfalfa
$ Dollar

MSO = Hasten 1 pt/ A
NIS = X77 Y4%VV
Organosilicone = Silwet L- i7 1/8% VV
UN-32 = 1 qt/ A

Costl

Acre

coc = Herbicide Activator 1qtl A

Iprices based on averageretail; application price not included
Rounded to the nearestdollar amount.

.,

RESEARCH TRIAL
The experiment was accomplished at two different timings and in different alfalfa fields. The
first experiment was made in April 1998 to seedling alfalfa in the three-Ieaf growth stage. The
weeds present included wild radish, wild sunflower and common lambsquarters. The herbicides
used were Pursuit at .063 Ib/A and 2,4-DB at .75 Ib/A. Both herbicides were compared using
four types of commercially available adjuvants. The MSO adjuvant was Hasten @ 1 pt/ A, NIS
was X77 at Y4%VV, COC was herbicide activator at 1 qt/ A, and organosi1icone surfactant was
Silwet L- 77 at the rate of 1/8% VV. The second experiment was conducted in July 1998, to
four-year-old alfalfa. Prism and Poast herbicides were compared to the same adjuvants for
control of yellow foxtail and witchgrass. Treatments were applied with a CO2 backpack sprayer
at 20 GPA spray volume. .All plots were replicated three times.
SUMMARY
The best herbicide perfonnance control of wild radish and wild sunflower was achieved with
Pursuit herbicide, whereas the best control oflambsquarters was provided by 2,4-DB.
The best control on a\.erage of yellow foxtail and witchgrass was with Prism at 90% and 82%
respectively.
However, this was not statistically better than Poast.
Comparing all four
herbicides, the 2x use rate gave the highest control, but not statistically better than some of the
lower rates with specific adjuvant treatments.
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Certain adjuvants showed significant differences in weed control among herbicides. When
comparing the adjuvants acrossall four herbicides, the UN-32 + NIS and the silicone surfactant
rated highest, followed by the MSO and COC which were comparable, and NIS alone was
significantly lower in control with all herbicides.
Crop injury (Figure 5.) with 2,4-DB was most significant by adjuvants. The MSO and crop oil
concentrates caused more stunting than the NIS or silicone. The high rate of 2,4-DB with the
MSO reached 40% crop damage. Pursuit, Prism and Poast showed little to no crop injury to
alfalfa with all adjuvants.
Each herbicide showed a trend to perform better with a certain class of adjuvants. Based on the
results of this research, the following chart is made to reflect the best herbicide and adjuvant
combination.
Pursuit
MSO

2,4-DB

Prism

Poast

x

x

x

x
x
x

x

x

NIS
COC
Silicone
NIS

+ fertilizer

x
x
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