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NAME OF TEST: Use of herbicides for control of henbit in seedling alfalfa.,
Sugarland, Texas, 1959.

OBJECTIVES: (1) To determine the effect of 2,4-DB on henbit in seedling alfalfa
and (2) to determine the effect of 2,4-DB and Dowpon at 2 rates on seedling
alfalfa.

EXPERIMENTAL PROCEDURE:

Location: Sugarland, Texas

Spurce of Materials: The Dow Chemical Company - John Gibson

Experimental Design: Randomized block with three replications

Plot size: 5 ft. wide, 20 ft. long with 1 ft. alley between plots and 3 ft.
ft. alley between replications

Seeding date of alfalfa: Broadcast on October 17, 1958

Fertilizer Rate: 18-72-72 per acre at seeding

Date of applying 2,4-DB and Dowpon: November 12, 1958. Alfalfa was in the
3-4 leaf stage.

RESULTS:
Total Yield of Percent
Treatment forag / alfa};a henbit in
Lbs. per acre yield= only= alfalfa
.75 1b. 2,4-DB 1220 1040 15
1.50 1b. 2,4-DB 1110 970 13
1.50 1b. Dowpon 1050 710 32
3.00 1b. Dowpon 820 510 39
No treatment 1310 920 30
LSD (.05) 177 218 11.5

1l/ Yield on January 26, 1959 expressed as pounds per acre oven dry material.

DISCUSSION: Only one harvest, January 26, 1959 was made. This was on outfield
test on the Sugarland Industries farm. The farmfield crew harvested these
plots with a forage harvester before a second harvest for experimental data
could be made.

The Dowpon actually killed many of the alfalfa seedlings. A visual
estimate of the percent seedling kill on the Dowpon treated plots was made
on January 14, 1959. The estimate was 40 and 80 percent seedling kill for
1.5 and 3 pounds of Dowpon per acre, respectively. This was apparently too
high an estimate in view of the clipping data for January 26. However, the
plants remaining appeared to be more vigorous than where the stand of
alfalfa was more dense.

COOPERATOR: J. S..Schrum, Sugarland Industries

PROJECT NO: 388
DATE SUBMITTED: December 15, 1959
WORKER: Marvin E. Riewe
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The Effect of Competition from Rumex SP. and Croton sp,
on Growth and Development of Bermudagrassl

J. A. Ldng, P. R. Johnson & E. C. Holtg/

Introduction

Curly dock, Rumex cripus; broad-leaved dock, Rumex obtusifolis; fiddle dock,
Rumex pulcher; goatweed, Croton lindheimeri; and Texas croton, Croton texensis
represent some of the more important weeds influencing forage production in
pastures and meadows of Texas. The dock species create a problem in pastures dnd
meadows through the spring and early summer grazing period or hay production
period. The Croton species and particularly goatweed influence forage production
during the summer and fall period.

Curly dock and broad-broadleaved dock classified as perennials are best
adapted to the heavier soils and more moist sites while fiddle dock is prevalent
on both heavy and light soils that are either well drained or poorly drained.
Germination and subsequent growth of curly dock and broad-leaved dock occurs in
November and December in the southern areas and from January through March in
the northern areas of Texas. The annual dock (fiddle dock) usually invades
pastures during February, March and April., This wide range in time of germination
and growth of dock is of importance in timing of herbicide applications. In
experiments conducted during 1958, it was found that an increase in dock “densities
resulted where herbicide applications were made too early. The results of the
experiments also showed a close relationship between competition from forage
components and weed densities with time of herbicide application.

In 1959 experiments were conducted to study the influence of weed competi-
tion on forage production in pastures and meadows. It was hoped that such
information would provide some basis for determining costs and losses in forage
production attributed to weeds in pastures and hay meadows of Texas.

Materials and Methods

Experiment #1 - On March 25, 1959 a site was selected in a Bermudagrass
pasture at Substation # 2, Tyler, Texas. Dock was distributed quite uniformly
over-the site. Establish dock plants and seedling of both the perennial and
annual species were.present. Height of the dock plants did not exceed 8 inches.
Some active growth in Bermudagrass was occurring.

Five treatments were randomized and replicated 5 times in a randomized block
experimental design. 2,4-D and 4(2,4-DB) were applied in a water volume of 40
gallons per acre. Rate of application was % and 1# per acre, Two check treat-
meénts were also designated. Weed growth was mowed off in one series of check
plots at the time adjacent plots were sprayed. The other check series received
no treatment. On June 9, 1959 counts of weeds were made and plots were clipped.
Data on plot yields were recorded and botanical separation were made on Bermuda-
grass and dock. Additional samples of both weeds and Bermudagrass were taken

1/ Presented at the third meeting of the Weed Society of America, Denver,
Colorado, February, 1960

2/ Instructor, Superintendent and Professor respectively, Texas A & M College
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for moisture determinations and tissue analysis. Tissue analysis was carried put
in the State Chemist Laboratory to determine percentages of nitrogen, phosphorus
and potassium in both dock and Bermudagrass tissue. ' )

Experiment #2 - On June 9, 1959 another location was selected in a Bermudagrass
pasture at Tyler, Texas. Goatweed was uniformly distributed in the plot areas
Treatments with the exception of rates for 2,4-D and 4(2,4-DB) were the same as
that for Experiment #l. Rates of application were 1/4 and 3/4 pound active ingred-
ient per acre. Height of goatweed was about 8 inches. Bermudagrass was in an
active growth stage. Weed growth in one series of check plots was clipped back to
about 4 inches. Weed counts were made on September 18, 1959. Data on plot yigelds
were taken and botanical separations of goatweed and Bermudagrassywere made.

Tissue analysis was conducted as described for Experiment #1. Root samples to a
depth of 7 inches were taken on Bermudagrass. Two one square foot counts of
Bermudagrass culms were made in each plot.

Results:

Experiment #1 - The results of the effect densities of dock on the growth
and subsequent yield of Bermudagrass are given in table 1. Since there was
little or no difference in weed densities and weed ygelds in plots treated with
2,4-D and 4(2,4-DB) at either rate these were averaged together and designated as
chemicals under treatment. The difference was significant in densities of dock
plants in plots receiving the various treatments with 4.6, 30.6 and 15.6 plants
for chemical treatments, mowed check and untreated check respectively. The
highest dem&ities of dock occurred in the mowed check plots. I think the reason
for this is obvious and one of competation. Yield of Bermudagrass in mowed
check plots was significantly lower than for the plots treated with chemicals
and the untreated checks. The yield of dock in the mowed check and untreated
checks were significantly higher than that for the chemical treatments. Based
on the total yield, dock made up 19.0, 35.7 and 33.9 percent of the yield for
the respective treatments.

The amount of nitrogen, phosphorus and potassium determined from tissue
analysis and based on average yields of Bermudagrass and dock are shown in
table 2. Approximately 10 percent more of NP&K was tied up in the tissue of
dock in the mowed checks and untreated checks than plots treated with the
different herbicides. For nitrogen 33 and 30 percent of the total taken up for
growth was accounted for in dock plants in the mowed check and untreated check
series. 35 and 28 percent of the total phosphorus and 35 and 37 percent of the
total potassium was accounted for by dock plants in these same treatments. The
amounts of nutrient elements represent an important consideration in that this
may often be about tPe amount applied annually to many pastures and meadows.

The effect of varying densities of goatweed on Bermudagrass yields when
different treatments were applied is shown in table 3. The chemical treat-
ments including 2,4-D aid 4(2,4-DB) at 1/4 and 3/4 pounds per acre were very
effective in reducing densities of the goatweed as reflected in the relative
densities for treatments and the resulting yield of Bermudagrass receiving
these treatments. In random samples there was not enough goatweed in chemically"
treated plots to show a yield differential, Any plants present were small and
lacked vigor. Essentially all growth on plots treated with the 2,4-D and
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4(2,4-DB) was Bermudagrass. In contrast to the experiment on dock mowing was
much more effective on goatweed than on dock.

From relatively close mowing as was the case here fairly good contrpl shoyld
be expected on an annual plant such as goatweed due to the position of mpristems,
However, in actual practice in pastures, mowing has not provided the degree of
control in many instances because of mowing heights used and soil moisture condi-
tions at the time and following mowing.

The effect of varying densities of goatweed on Bermudagrass root develop-

ment and Bermudagrass culm production is given in table 4. From root samples °
taken only to a depth of 6 inches, the results indicated that the high densi- .
ties of goatweed in the untreated check plots significantly reduced root

development of the Bermudagrass as compared to root development of Bermudagrass v

in plots treated with 3/4 pounds per acre of 2,4-D. Considering culm production -
of Bermudagrass for the various treatments, it was somewhat surprising that no
- statistically significant difference were found between treatments. We expected

somewhat greater difference in culm production particularly in the untreated

check plots because of the extreme competition and shading from the goatweed,

The amount of N, P and K removed by Bermudagrass and goatweed is shown in
table 5. The amount of N, P and K removed by goatweed in the untreated check
plots was 40.3, 38.5 and 32.9 percent of the total removed for the three elements. :.
In the mowed check plots the amounts in goatweed tissue in terms8 of percent of
the total removed was 11.3, 11.7 and 9.7 percent of N, P and K.

Summary:

(1) The results of these tests showed quantitatively a definite effect of
Rumex and Croton on growth of Bermudagrass as expressed in relative yield.
Although costs in terms of loss in protein production per acre were not reported
here, it definitely is an important factor and could be easily calculated from the
data obtained.

(2) The results showed that dock and goatweed competed heavily with
Bermudagrass for nitrogen, phosphorus and potassium. In terms of an average loss
in money this represented about $3.50 per acre at the present value of N, P & K.

(3) The data also showed that high densities of goatweed significantly
reduced root production in Bermudagrass., This was perhaps due to an inter-
relationship of competition for light, nutrients and water. Some trend in
the reduction of Bermudagrass culm production was observed where dennities of
goatweed was high.
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Table 1 - The effect of different densities of dock on Bermudagrass yields
when different treatments were applied. Tyler, Texas. 1959

Number dock

plants/plot ~ Yield #/acre Percent of total
Treatments (Avg. 5 reps) Total Bermudagrass Dock yield as weeds
Chemicals 4.6 4029 3247 782 19.4
Check (mowed) 30.6 3455 2222 1233 35.7
Check (untreated) 15.6 4061 2686 1375 33.9
LSD (.05) 117 - 869 -

Table 2 - The amount of nitrogen, phosphorus and potassium removed by Bermuda-
grass and dock where different treatments were applied. Tyler, Texas.

1959.
Total #/ac elements 2/
removed in Bermuda- #/ac and percent of total removed in dockZ
grass and dockl/ - 7 7. Ny P K '
Treatments N P K # % i % # %
Chemicals 48.03 3.79 51.70 11.02 22.9 .89 23.1 12,18 23.5
Check (mowed) 43,52 3.55 51.00 14,42 33,1 1.25 35.2 18.10 35.4

Check (untreated) 51.65 3.80 54.15 15.95 30.8 1.10 28.9 20.35 37.5

1/ 2/ Average of 5 replications

Table 3 - The effect of varying densities of goatweed on Bermudagrass yields
when different treatments were applied. Tyler, Texas. 1959

Number goatweed Percent of
plants/plot Yield #/acre total yield
Treatment (avg. 5 reps) Total Bermudagrass goatweed as weeds
Chemicals 1.3 4402 4402 0 0
Check (mowed) 22.0 2547 2344 203 7.9
 Check (untreated) 89.0 4873 3570 1303 26.7

LSD (.05) 10.1 173 598
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Table 4 - The effect of varying goatweed densities on Bermudagrass root develop-
ment and Bermudagrass culm production when different treatments were
applied. Tyler, Texas. 1959.

#/acre Bermudagrass Number of Bermudagrass
Treatments #/A roots 0-6"(Avg. 5 reps) culms/sq.ft.
l.. 2,4-D 1/4 = 25
2. 2,4-D 3/4 480 51
3. 4(2,4-DB) 1/4 2 52
4. 4(2,4-DB) 3/4 - 55
5. Check (mowed) - 7
6. Check (untreated) 299 46
LSD (.05) 172 N.S.

Table 5 - The amount of nitrogen, phosphorus and potassium removed by Bermuda-
grass and goatweed where different treatments were applied. Tyler,
Texas. 1959.

Total #/ac elements #/ac and percent of 7otal

removed in Bermuda- removed in goatweedg

grass and goatweedl/ N P K
Treatments N P K # % i# % i# %
Chemicals 33.89 6.16 39.18 0 (0 0 0 0 0
Check (mowed) 237894225 35,20 2.7 11.3 MR 1 U 245, = 07
Check (untreated) 42.55 7.54 47.44 17.2 40,3 2.9 38.5- 15.6 32,9

1 2/ Average of 5 replications



