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Introduction
Over 100,000 acres of alfalfa are grown in Central Oregon and the Klamath Basin. Though
a few growers consistently produce high yields of weed-free hay, many growers do not.
Observations indicate that weed-free hay is often sold first, and at premium prices, while
weedy hay is the last to be purchased and brings lower prices. In years of excessproduction,
growers may be unable to sell weedy hay at any price. Many alfalfa growers in the Central
Oregon and Klamath Basin do not use herbicides in the establishment year and many do
not use herbicides in subsequent years.
There are no research or economic data to indicate the effect of long term weed control on
alfalfa production in Central Oregon and the Klamath Basin. The objective of this study
is to establish a set of field plots at two locations for a minimum six year study to evaluate
chemical weed control effects on the long term production of alfalfa.

Materials and Methods
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Alfalfa variety Pioneer 5364 was planted in the late summer of 1990 and the spring of 1991
at the Central Oregon Agricultural Research Center (COARC), Powell Butte site, Oregon
and at the Klamath Falls Experiment Station, Klamath Falls, Oregon. Planting dates at
Powell Butte were August 28, 1990 and June 11, 1991 and for Klamath Falls the dates were
August 13, 1990 and June 14, 1991. The experiment was laid out in a split plot design with
fall and spring plantings as main blocks (40' x 100') and the five weed management schemes
(20' x 40') were randomized over the main blocks. The five treatments for weed
management are:
1. a. Best herbicide treatment at establishment
b. Best herbicide treatment every year after
2. a. Best herbicide treatment at establishment
b. No herbicide treatment thereafter
3. a. No herbicide treatment at establishment
b. Best herbicide treatment every year after
4. a. No Herbicide treatment at establishment
b. Best herbicide treatment in year four as salvage treatment
5. a. No herbicide treatment at establishment

lCorresponding Authors: Mylen Bohle, COARC and OSU Crook County Extension,
Courthouse, Prineville OR 97554. Randy Dovel, Klamath Experiment Station, 6941
Washbum Way, Klamath Falls, OR 97603. Larry Burrill and David Hannaway, Crop and
Soil Science Dept., Oregon State University, Corvallis OR 97330.
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Powell Butte herbicide treatments: For the fall planting establishment weed control, Buctril
(0.2 lb. a.i./a), Pursuit (0.094 lb. a.i./a), Poast (0.4 Ibs. a.i./a) and crop oil (2 qts./a) were
applied in early fall (3-4 trifoliate leaf stage) to treatments 1 & 2. For the spring planting,
the same herbicides and rates were applied in July. The herbicides were applied October
3, 1990 and July 18, 1991. The first dormant herbicide treatment (Velpar @ 1.0 lb ai/a +
Paraquat @ 0.5 lb ai/a + Crop Oil) was applied January 29, 1992 to treatments 1,2 & 3.
The second dormant herbicide treatment (Velpar @ 0.65lb ai/a + Paraquat @ 0.5lb ai/a)
was applied on April 11, 1993 to treatments 1 & 3.
Klamath Falls herbicide treatments: For the fall establishment weed control, 2,4-DB @1.25
lb ae/a was applied to treatments 1 & 2. For the spring establishment weed control,
EPTC@ 3.0 lb ai/a plus Benefin @ 1.23 lb ai/a preplant incorporated for treatments 1 &
2. 2,4-DB was applied in the spring of 1992 to treatments 1, 2, & 3. 2,4-DB was applied
in the spring of 1993 to treatments 1 & 3.
In May of each year, alfalfa plants are dug from a 20 inch row from each treatment area in
all reps and counted. Harvest consists of two 52.5 square foot cuttings harvested with a
forage plot harvester for yield from each treatment and samples are taken for moisture and
quality analysis. Samples are oven dried at 149 degrees F till no change in weight. The
data are presented based on that dry matter percentage. Two 2.7 square foot quadrants are
clipped to count number of alfalfa stems and to separate alfalfa, grass and broadleaf weeds
and are weighed. Percentage of plants in the sample are calculated by weight to determine
the plant composition of the two larger cuttings which are used for yield determination.
Quality is being detern1ined by NIRS with tests for crude protein, acid detergent fiber, total
digestible nutrients, neutral-detergent fiber and relative feed value. An objective/subjective
evaluation of forage quality or buyer appeal will be made for hay from each plot.
Economic analysis for Klamath Falls is based on assumptions found in Table 1. Gross
return after herbicide costs is calculated to evaluate cost-effectiveness of the two planting
dates and five weed control regimes. Value of hay produced is determined by multiplying
the yield of hay at each cutting by the price of the hay. The price of hay depends on the
amount of weeds present. Hay with less than 10 percent weeds is considered dairy quality,
and hay with more than 10 percent weeds is considered stocker hay.
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Table 1. Herbicide costs and hay prices used to evaluate economic return for the Klamath
Falls data.

Item
Preplant Weed Control
EPTC
Benefin
Application
Rototilling
Total
Postemergence Weed Control
2,4-DB
Application
Total
Alfalfa Hay
Dairy ~a1ity
Stock quality

Cost/unit

$11.60/gal
8.00/1b
5.00/A
20.00/A

Cost/

A

$ 4.64
20.00
5.00
1Q...Q.Q
$49.64

$54.70/gal
5.00/A

$34.19
-5-lJfl
$39.19

$90.00/ton
70.00/ton
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Results and Discussion
Powell Butte:
Species composition and the density of weeds greatly affect benefits of weed control. After
the fall planting of 1990 at Powell Butte, shepardspurse was the main weed present followed
by nightshades, redstem fIlaree, lambsquarters, redroot pigweed, groundsel, smartweed,
pinenappleweed, dogfennel, oats, barley, green foxtail and wild buckwheat.
In the spring planting of 1991, redroot pigweed was the main weed present followed by
lambsquarters, common mallow, redstem filaree, groundsel, field bindweed, wild buckwheat,
russian thistle, prostrate knotweed, witchgrass, nightshades, buttercup, quackgrass, smartweed
and purslane speedwell.
Alfalfa (PLSD.10 = 605lb/a, PLSD.05 = 740 lb/a) and weed yield (PLSD 0.10 = 836 lb/a,
0.05 = 1022lb/a) were significantly affected by chemical weed control compared to no weed
control in the fall established first cutting in 1991 (table 2.). Weed control produced
significantly less weeds ( about one and one half tons less in treatments 1 & 2) in the alfalfa
hay. The second cutting yield for the fall established alfalfa was significantly (P = 0.10 &
0.05) lowered by about 0.5 ton per acre in the non weed control plots because of the weed
competition during establishment through to the first cutting. The first cutting alfalfa yield
on spring planted was stunted by the weed control treatments because of higher
temperatures after the herbicide application. By the third cutting, there was no difference
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in yield for the fall planting. For the spring planting, there was significantly more weeds in
treatments 3, 4 & 5 with no herbicide applied at establishment (See table 2).
For the first cutting, there was a significant difference (P = 0.10 & 0.05) of 2.3% to 3;7%
greater protein and 2.2% to 3.2% better ADF with weed control, NDF, mN and RFV
were all significantly (P = 0.10) better for treatments with weed control. There were quality
differences for second and third cuttings, but are of consequence only from the comparison
of time that the two planting dates are occupying the land from a production standpoint.
From a biological standpoint, fall planted cuttings 2 and 3 are being compared to spring
planted treatments 1 and 2. Obviously there are biological differences.
In 1992 (table 3), there were significantly less weeds in treatments 1 & 2 (4794 & 4674lb/a)
than treatments 3 ( 4185 lb / a) in the first cutting. Treatment 3 just missed being significantly
different from treatment 4 (3930 lb/a) but was significantly different from treatment 5 (3568
Ib/a) (Table 3). There were more weeds in treatment 3 than in 1 & 2 but much less than
4 & 5. Protein was significantly higher for treatments 1,2 and 3 and for fall planted versus
spring planted alfalfa (21.1% vs. 19.9%). Fall planted ADF was better than spring planted
(31.2 vs. 33.0). In general weed control improved ADF .
For the second cutting, fall planted significantly yielded more alfalfa (3672 vs. 3061Ib/a)
than spring planted. There were significantly less weeds for treatments 1 & 2 compared to
treatments 4 & 5, but treatment 3 was not significantly different from the other treatments.
Protein was significantly higher (18.3 vs. 16.8%) for fall planted.

On the third cutting, alfalfa yield (2725 vs. 2500 Ib/a) was higher for fall planted. Spring
planted alfalfa had significantly better ADF, higher mN and RFV. Fall planted alfalfa
yield (1391 vs. 1231 Ib/a) was also significantly higher than spring planted for the fourth
cutting too. The alfalfa, weed and total yield of all cuttings for 1991 and 1992 are
summarized in table 5. In 1992, comparing the two planting times on a full production year,
there was a trend for the spring planted alfalfa yields to be better on the first cutting (143
pounds/acre but not significant). There was a significant difference though for the fall
planted total yield to yield better than the spring planted on the second cutting (646
pounds/acre), the third cutting (214 pounds/acre) and on the fourth cutting (160
pounds/acre).
In 1993 (table 4), spring planted alfalfa outyielded fall planted on the first cutting (4217 vs.
3637 lb./a). Treatments 1 & 3 received weed control, but was applied late due to bad
weather conditions. Almost 0.5 ton per acre was lost because of the late application. Weed
control significantly reduced alfalfa, weeds and total yield in treatments 1 and 3. There was
a significant trend for weed control to increase protein, lower ADF, NDF, increase mN
and RFV .
For the second cutting, Treatments 1, 2 & 3 yielded significantly more than treatments 4 &
5. There appeared to be a trend for reduced alfalfa yield in treatments 1 & 3 because of
the late spring herbicide application. The alfalfa plants may not have had the root
carbohydrates that treatment 2 had because of the earlier growth stage cutting and thus a
weaker plant from herbicide stunting. There were no quality differences.
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On the third cutting, treatments 1,2 & 3 significantly yielded more alfalfa and total yield.
Treatments 1 & 2 had significantly less weeds. Protein was significantly higher (22.3 vs. 22.0
% ) for fall planted. The total yields for 1993 are in table 5.
The weed population at this site has been excellent for conducting this experiment. The
grasses such as the quackgrass, meadow foxtail and some annual grasses are beginning to
increase where no weed control is applied to the plots. Weed management has had a major
impact on the plots at Powell Butte whereas the Klamath Falls site has not had the same
weed pressure yet.
Table 11 shows the alfalfa plant stand over time as affected by the weed control treatments.
There does not appear to be any major differences between the number of alfalfa plant per
square foot based on the weed control. The plant stand counts have not been analyzed
statistically.

Klamath Falls:
The major weed species present following establishment of fall seeded treatments were
redroot pigweed, lambsquarters, and hairy nightshade. An application of 2,4-DB was made
in early September. The night following herbicide application, a severe frost effectively
eliminated weeds in the plots. As a result, there was no difference in weed composition
between weed control treatments in the fall of 1990. Shepherd's purse, a common weed in
alfalfa fields, was noticeably absent in the plot area. It is very tolerant of frost, and if
present would have greatly increased weed density in plots not receiving any herbicide.
Weed content of hay in treatments 4 and 5, which had received no herbicide treatment, was
high in the first cutting of 1991 (table 7). Weeds present included prickly lettuce, mallow,
sowthistle, filaree, and smartweed. Due to the amount of weeds present, and the
objectionable quality of several spiny species, hay from these plots would not be marketable
as dairy hay. Weed content was significantly lower in treatments 1-3, and hay from these
treatments was considered dairy quality. There were very few weeds in any plots after the
first cutting, with no differences between treatments. Hay from all treatments in both
cutting 2 and 3 was dairy quality.
Herbicide treatment at planting significantly reduced weed content in the establishment
year of spring planted alfalfa (table 7). Weed species present were Indian lovegrass (a
warm-season annual), hairy nightshade, redroot pigweed, lambsquarters, filaree, and
knotweed. The Indian lovegrass was mature and of very low forage quality, significantly
lowering the forage quality of hay from untreated plots. Hairy nightshade was not as
prevalent as Indian lovegrass, but it had an even more negative impact than the annual
grass. Hairy nightshade is toxic to livestock and hay with a large proportion of this species
is not a safe feed. Because of the risk of livestock poisoning, hay from treatments 4 and 5
was burned, and no value was assigned to it. In such an instance, disposal of the hay
produced may even be difficult.
Weed control in the spring of 1992 was ineffective, and herbicide treatment did not
affect weed content of hay. This was due to inclement weather following the application of
2,4-DB (table 8). However, there was a significant difference between planting dates, and
in weed content in the first cutting of 1992 (table 8). Due to the presence of weeds in fall
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seeded plots, the first cutting hay was considered stock hay, while hay from spring seeded
plots was dairy quality. As in 1991, there were very few weeds in any plots following the
first cutting, with no difference in alfalfa or weed production between any treatments.
Table 8 shows the total 1992 alfalfa production of the various planting and weed control
treatment combinations. There was no difference in total 1992 alfalfa production due to
herbicide treatment in fall established plots. However, in spring established plots, herbicide
application at planting ( treatments 1 and 2) resulted in higher total alfalfa production in
1992. Spring established plots receiving herbicide treatment at establishment and each year
after (treatment 1), had significantly higher alfalfa yields in 1992 than all other treatment
combinations.
Table 9 shows the three cutting for 1993. The only significant difference in yield was for
weed with treatments 1 & 3 having less weeds than treatments 4 & 5 in the fall planted and
treatment 4 only being different from the rest of the treatments for spring planted. There
were ,no major differences in quality in 1993.
Table 10 shows the total differences for the alfalfa, weeds and total yields for all three years
at Powell Butte and Klamath Falls. A comparison of the three year totals show large
differences between the two sites but have similar trends comparing the treatments.
Plant stand counts (table 12) are decreasing as they are at Powell Butte. There is trend for
the plant stand numbers to be higher at Klamath Falls than at Powell Butte across
treatments. Statistics have not been calculated.
The main objective of this trial will be to determine the economic difference in value of
weed control weed control vs. no weed control at different stages in the plant stand life
(including chemical weed control on plant stand) over time. The chemical rates used were
used to insure no weeds and to have clean hay. Over the course of the trial, the difference
in the value of clean hay and weedy hay will be used to determine the economics of weed
control.
The 1991 and 1992 economic effect of differences in yield and quality due to herbicide
treatment and planting date are summarized for Klamath Falls (table 13). In fall planted
plots, treatment 3 resulted in the highest gross returns less herbicide costs; however, it was
not significantly higher than those plots receiving no herbicide in the first two years of the
trial (treatments 4 and 5). Returns for treatments 1 and 2 were slightly lower than the other
treatments due to the cost of initial weed control, which was not needed in 1990. In
contrast, treatments 1 and 2 resulted in the highest gross returns less herbicide costs in
spring planted crops.
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