|

7/ “““\\\ A ECO" SEARCH

% // RESEARCH IN AGRICULTURAL & APPLIED ECONOMICS

The World’s Largest Open Access Agricultural & Applied Economics Digital Library

This document is discoverable and free to researchers across the
globe due to the work of AgEcon Search.

Help ensure our sustainability.

Give to AgEcon Search

AgEcon Search
http://ageconsearch.umn.edu
aesearch@umn.edu

Papers downloaded from AgEcon Search may be used for non-commercial purposes and personal study only.
No other use, including posting to another Internet site, is permitted without permission from the copyright
owner (not AgEcon Search), or as allowed under the provisions of Fair Use, U.S. Copyright Act, Title 17 U.S.C.


https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
https://makingagift.umn.edu/give/yourgift.html?&cart=2313
http://ageconsearch.umn.edu/
mailto:aesearch@umn.edu




1 28 f12s

s g |
= E3s

22

22

40

R
=

e H35

LIS

[

1=

A0
i

- B 2o

IZ.O
. =1
T £

1.0 i
e 32
= i f&2

O

K
'l = =2

2 s nee

128 it e

MICRGCOPY RESOLUTION TEST CHART

MICROCOPY RESOLUTION TEST CHART
HATIONAL BUREAU OF STAMDARDS-1963-A

NATIONAL HUREAU OF S1ANDARDS-1963-A



http:111111.25

Effects of Weed Control
and Fertilization
on Botanical Composition
and Forage Yields
of Kentucky Bluegrass Pasture

hravy

Téthnical Bulletin No. 1430

g

AUG 23 1971

00 NOT LOF\N

Pt
e
o
B
bt
7
<
e
=
/

Lo3 ARSGiLs 2 unat

Agricultural Research Service
UNITED STATES DEPARTMENT OF AGRICULTURE
in cooperation with
Missouri Agricultural Experiment Station




Contents

Review of liternture

Purpose of study

Materinls and methods

Results und discussion
Weed populutions
Ground cover
Fornge production
Fornge consumption
Renovated plots

Summary

Literzturs cited

This publication reports research involving pesticides. It
does not contrin recommendations for their use nor does
it imply that the uses discussed here have been registered.
All uses of pesticides must be registered by appropriate
State and/or Federal agencies before they can be recom-
mended.

CAUTION: Pesticides cen be injurious to humans, do-
mestic animals, desirable plants, and fish or other wild-
life-——if they are not handled or applied properly. Use all
pesticides selectively and carefully. Follow recommended
practices for the disposal of surplus pesticides and pesti-
cide containers.

Washington, D.C. Issued July 1971

For sale by the Superintendent of Documents, U.5. Government Printing Office
Wazhington, D.C. 20402 — Price 20 cents




Effects of Weed Control
and Fertilization

on Botanical Compeosition

and Forage Yields
of Kentucky Bluegrass Pasture

By Loy J. 1'EvERS, research agronemist, and J. F. Sturrzxg,' agronomist
{rosecrel wssistant), Phoyt Seience Rescarch Division, Agriculiural Re-
seiereh Service

Weeds nre undesirable in pastures because they use moisture, nu-
trients, and light that could be used by desirable forage species.
Many weeds nre unpunlatabls und are avoided by cattle; other weeds
are eaten to some extent. Some that are eaten produce undesirable
flavors in dairy produets, may be poisonous, or cause mechanical
injury to animals.

Based on the little information available, it is estimated that about
1 pound of desirable forage is lost for ench pound of weeds pro-
duced (71, 18):

REVIEW OF LITERATURE

Weeds invade pastures that have deteriorated because mansage-
ment practices have reduced the vigor of the forage species. Accord-
ing to Brown (4}, pastures deteriorate and are unproductive because
of {1} low soil fertility, {2) harmful grazing, (3) diseases and insects,
and (4) weather. Pastures are generally deficient in potassium, cal-
cium, phosphorus, and nitrogen.

Most permanent pastures in the Northeastern United States are
weedy and unproductive. Kentucky bluegrass {Pou pratensis L.} 1s
generclly the major grass species in these pastures. Both undergraz-
ing and overgrazing may cause pastures to deteriorate and become
weedy. Permanent pustures are generally grazed continuously from
April to October or November. In the southern Corn Belt, cattle
often sre pastured the entire year. With continuous grazing, if the

t Now assistund professor, Oklahona Siate University, Stillwater,
2 Ttalle sumbuery n parentheses refer (o Diternture (ited, p. 27
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fariner stocks the pasture with enough animals to utilize the abun-
dant growth of forage in Muy and June, the forage species will be
overgrazed in the summer, fall, and early spring. On the other hand,
if the pasture is stocked to assure enough grazing in midsummer,
there will be surplus forage in May and June.

Carrier and Ounldey (8} reported that under relatively heavy graz-
ing, turf grasses became dense enougls to keep weeds out, but under
light prazing, forage was permitted to accumulate and pastures be-
came weedy. Where winter annunl weed grasses such as cheat
{Bromus secalinus 1.} and little barley (Hordeum pusilium Nutt.)
are present, undergrazing in May and June permits these species to
produce seed and thus perpetuates these weed problems.

Dense stands of ungrazed grass compete with legumes such as
white clover (T'vifoliwm repens 1.}, low hop clover (7. procumbens
Iy, and common and Korean lespedezn (Lespedesze striate (Thunb.)
H. & A and L. sfipulacea Maxim.). If populations of legumes are
reduced, nitrogen supplied to the grasses from legumes is reduced
and deficiencies in nitrogen may cccur. Competition from ungrazed
forage in May and Junc hinders the establishment of lespedeza so
that forage production from this legume is seriously reduced in
July and August.

As surplus forage matures in June it becomes unpalatable and
cattie tend to overgraze where mature forage has not accumulated.
Further damage from overgrazing may occur by late-fall, winter,
ot early-spring grazing. Kentueky bluegrass makes most of its rcot
and rhizome growth during the cool seasons of the year (3, 9, 15).
IT the amount of leaf tissue is continuously rveduced by close grazing,
procuction of food for growth of new roots and rhizomes will be
reduced (7. 6. 8). Thus the plant will not be able to grow enough
new rhizomes to thicken the sod or enough roots so that the plants
will tolevate drought. These thin sods are easily irvaded by weeds.

Compaction of the soil from grazing animals, although not widely
recognized, may contribute to deterioration of the pasture. Serious
compaction and cutting of sod have occurred where cattle have been
grazed early in the spring when the soil was soft from winter frost
and spring rains. Cattle grazing the short forage in early spring do
considerable traveling to get n fill of grass and thus may trample
large areas of the pasture. Sod thus disturbed is easily inveded by
weeds.

Insects may also have a role in thinning sods so that weeds wiil
invade. Kentucky bluegrass sods that are low in vigor because of
poor fertility and poor g.zing management arc attractive to June

ar
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beetles (Phytlophage spp.}. Graber et al. (7) reported that June
beetles prefer to lay their eggs in overgrazed, thin-sodded blueginss
arens and tend to avoid ovipositing in dense stands of grass and
legumes. Feeding larvae of June beetles may cut roots and rhizomes
so extensively that large nrevc of sod may be killed.

Bluegrass webworms (Crambus teferrellus (Zicken)) feed on
crowns of bluegrass, and extensive dumage to grass on lawns and golf
greens has been reported (74). They undoubtedly also damage Ken-
tucky bluegrass pastures, but the extent of such damage has not been
assessed.

Pastures that have been abused ara especially susceptible to further
duinnge by drought and heat. Kentucky bluegrass plants with poorly
developed root systems, because of poor fertility and poor grazing
management, are not uble to obtain maximum amounts of moisture
from the soil. Reductions of the root system by insects will further
veduce the ability of the plant to obtain water.

Kentucky bluegrass has a shallow root system and therefore is
limited in obtaining soil moisture. Karraker and Bortner (70) ob-
served thut most of the Xentucky bluegrass roots are in the surfare
¢ inches of soil and few are below 10 inches. Brown (3) found that
when there was no rain for 2 weeks during the summer, r.oisture in
a healthy bluegrass sod decreased from a surplus to a deficit. He (2)
also showed that bluegrass grew very little at 68° to 75° F. The
interactions of low fertility, poor manngement, insects, and growth
characteristics canse Kentucky bluegrass sod to become so thin that
weed scedlings easily become established.

PURPOSE OF STUDY

Although it is well known that spraying with 24-D will reduce
weed infestations, information is inadequate on the qua,nt:t'mtwe im-
provement of pasture from this herbicide. Fertilization will incrense
the stand of desirable forage, but little infoermation is available on
the coffcets of fertilizers combined with the weed-control practices
of spraying and mowing. Much of the information on fertilization
was obtained on pastures managed to muintain high vigor of the
forage species, but little information is uvuilable on the eflects of
these treatments on pastures so poorly managed thut the vigor of the
|[}|Il}_"(‘ .‘\l)l‘( il'f\ l:‘- I{‘(IIII(‘(L

Qince many pastures in the southern Corn Belt ave poorly man-

aged, it is importunt to find out how much improvement. can be
realized on an average farmer-managed pasture when fertilizer is
used with 24-1 or mowing. The purpose of this study was to de-




4 TECHNICAL BULLETIN 1430, 1.8, DEUME OF AGRICULTURE

termine the effects of 2,4-D and mowing, each combined with three
fertilizer levels, on the botanical composition and desirable forage
pre iuction of a Xentucky bluegrass pasture.

MATERIALS AND METHODS

The experiment was conducted on a farm pastuve 4 miles east of
Columbin, Mo. This pasture was selected because the weed infesta-
tion, conditions of the tuirf, and the marngement were typicad of
many pastures in the southern Corn Belt, The soil was Mexico silt
loam with n 3- to 4-percent slope. Several pullies were in the pasture,
nnd some erosion was taking place. The arew had been cropped uatil
1934, when it was planted to corn, and it has been pustured since
1935. Rock phosphate was apylied to the avea while it was in pasture,
but no other fertilizer or lime had been used.

The pasture was grazed continuously by a beef cow-calf herd. It
wus overgrazed during most of the year except in May and June,
when excessive forage accumulunted. This consisted of mature Ien-
tucky bluegrass, high proportions of cheat, and some little barley.
Low hop clover was abundant in the spring of some vears. Because
Korean lespedeza was sparse in the avea before the experiment was
started, it was drilled into the soil on April 19 to 23, 1962, at 80
pounds per acre. After failing to get « stand from the first sowing,
it was resown in March 1963,

Broadleaf weed species present were predominantly horseweed
(£rigeron canadensis 1), rough flesbane (Erigeron strigosus Muhl.),
lnnceleaf ragweed (ambdrosine bidentate Michx.), red sorrel (Rumex
wcetasella 1), common yarrow {Aehillea millefolium 1.), western
wonweed (T'ernonie baldwind Torr.), and some late eupatorium
(Eupatorion serotinum Michx.). Previous to the experiment the
pasture had been mowed annually, but usually toc late in the summer
to prevent seed production of most species, except western ironweed
and late enpatorium.

The expertiment was a Tactorial design with weed control and
fertility as the two sets of variables. The weed-control treatments
consisted of (1) 1 pound per acre of 24-I amine applied approxi-
mately on June 11 each year from 1962 to 1965, (2) annual mowing
at the same time 2,4-10 was applied, and (3} no weed control. These
treatments were applied in combination with low-, medium-, and
high-fertility treatments. In the low-fertility treatment no lime or
fertilizer was applied. The medium- and high-fertility treatments
consisted of 4 tons per ncre of lime wpplied in April 1962 to bring
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the pH from 5.6 to about 6.5. Plots uf the madium treatment also
received 100 pounds per scre of 0-25-25 in April 1962 and each
March from 1963 to 1966. Plots of the high-fertility treatment re-
ceived 400 pounds per acre of 22-11-11 in April 1962, then 60 pounds
per acre of nitrogen as smimoninm nitrate and 100 pounds of 0-25-25
in late March of each year from 1963 to 1966. All lime and fertilizer
were applied to the surface.

Tho medium-fertility level was considered optimum to maintain a
bluegrass-lespedeza pasture. Nitrogen fixod by the lespedeza was as-
sumed to be adsquate to supply the binegrass in the mixture.

For comparison, a plot was included in each replication that hed
been plowed and sown to a mixture of orchardgrass (Dactylis glom-
erate 1) and ladino clover {Trifolium repens L.). These plots were
fextilized with T00 pounds per acre of 14-28-i4 and 4 tons of lime
in April 1962. In March 1965 and 1966, 60 pounds per acre of nitro-
gen were applied as ammonium niteate. These plots were fenced and
rotationally grazed. Cattle were permitted to graze at intervals of
4 to 5 weeks. Bach grazing period lasted from 7 to 10 days. Cattle
were removed when they had eaten most of the forage.

Ench plot was 30 by 170 feet and treatments were replicated four
times. The weed infestation and forage lensity ware evaluated in
late May of ench year. Broadleaf weeds were counted and the cover
of weed grasses and forages was estimated in 2- by 4-foot quadrats.
The quadrats were placed at 15-foot intervals along a transect run-
ning dingonally across each plot. A stee! tape was used to mark the
transect and mensure the distance between quadrats. The starting
points for the first quadrats were selected at random and were re-
corded so that the quadrats were put in the same place each year.
With this method yearly changes could be recorded in the botanical
composition of the pasture. Since the quadrats did not include a
large enough sampling of the western ivonweed population, ironweed
stems and clumps were counted in n 10- by 170-foot strip extending
through the center of each plot.

Fornge production and consumption were measured with the
paired cage method described by Klingman et al. {73). A sample area
was randomly located und a similar adjucent aren was selected. A coin
was flipped to determine which of the two arens would receive the
cage. The other aren was marked with o piece of rubber inner tube,
1 inch by about 6 inches, which was anchored to the soil wita a long
nuil. Forage wus clipped from a 4- by 4-foot section in the center
of cach 5- by #-foot cage und in each selected adjacent aren. It was
harvested at intervals of approximately 1 month except during dry



http:fOl'l1.ge
http:BLUEGRA.SS

6 THCBNICAL BULLETIN 130, U8 DEPMDY, O AGRICULTURE

weather In July snd August of some years, when the intervals be-
tween harvest extended to 6 or 8 wecks., The first harvest was in
May und the lust one in October of each year. The clipped vegeta-
tion was ovendried and weighed. Weight of forage from the adjncent
ares was subtracted from the weight of forage from the cage to de-
termine the amount the cattle had consumed.

Each dried fornge sumple was spread on a table, and twe men
visually estimated the percentage that each botanica] component con-
tributed to the weight of the sumple. These percentages were used
to determine the yield and consumption of broadieaf weeds, weed
grusses, sedges, legumes, and Kentucky bluegrass or orchardgrass.
Some of the semples were hand separated inte various botanical com-
ponents to aid in estimations. Kstimutes were usually within 5 to
10 percent of the actunl composition and were considered accurate
enough to detect importunt differences. The weight of each botanical
component from the uncaged sample wus subtracted from the weight
of the spme bofunical component inside the cage to determine the
consumption of that component. Total production of ench component
for each year was calculated by adding the yield cutside the cage
at the last harvest to the total conswinption for the year.

RESULTS AND DISCUSSION

The forage density und weed populations changed somewhat from
yoar to yeur owing to environmental conditions. Because of dry
wenther in the early spring of 1962, lespedeza fuiled to produce &
stand. Dry weather in 1962 also mny have reduced the populntion of
ragweed and other annual weeds. Lespedeza germinated and grew
well in 1963, 1964, 1965, and 18066, Moisture was sbundant in 1965
atid an especially heavy stand of ragweed developed,

Ovchardgrass and fadino clover failed to becemne established on the
renovated plots in (he spring of 1962, and the plots were replanted
in August 1962, A dense stand of orchardgrass, with almoest no ladino
clover, wuas presen! on the repovated plots in the spring of 1863
Some ladino clover uppeared in the spring of 1904 but scon died
from drought.

Weeds were counled in late May of each year before the plots
were sprayed or mowed, and therefore the populations listed reflect
the effects of treatments applied in previous years. Spraying or
mowing either eliminated or reduced the seed production so that
subsequent stands of annunl weeds originated largely from weed seed
that had been dormant in the soil or perhaps was moved in from ad-
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jneent plots. Since cheut and Kentucky bluegrass were undergrazed,
growth necumulated in May and June, but during midsunmer and
late summer the pasture wus overgrazed.

Weed Populations
Horseweed and Rough Fleabane

These species were grouped together when datn were taken be-
cause horseweed is closely relzted to and difficult to distinguish from
rough flenbune,

The populniions of herseweed and rough flenbune Huctunted con-
sidorably from yenr to year as shown in figure 1. Spraying with
241} stnificantly reduced the populations in 1963, 1964, and 1965
as compnred with the population in the check plots. Mowing also
reduced horseweed and rough fleabane populations, but not to the
sume extent as id 24-1 The ditference in vesults between spraying
and mowing was probubly heeause 24-1 killed many of the plants
wnd injured the remaining ones so that seed production was pre-
vented, whereas plants that were mowed were able to produce some
seed From branches that regrew or eseaped mowing,

Fertilizers dlid not significantly aflect the population. For some
unexplnined reason horseweed and rough fleabane populations were
low on ull plots in 1966 and there were no differences in populations
due to treatments. Dry periods in the late summer and fall of 1965,
when the horseweed and rourh fleabane were germinating, may
have reduced the populations.

Lanceleaf Ragweed

Lunceleaf ragweed populutions were not significantly reduced by
weed-control treatments until after three annual treatments (fig. 1).
Tn 1965 sipnifieantly fewer mgweed plants were present on plots
frented with 24-1) or mowed. By 1966 the sprayed plots had
sigmificantly fewer plunts than did the mowed plots.

In 1964 and 1966, plols receiving high-fertility treantments had
sipnificantly Tewer rgweed plants than did plots with no fertility
trentments. High Tertility evidently increased the density of Ken-
tucky bluegrass and weed grasses so that their competition reduced
the number of ragweeds that were able to survive. Fertility treat-
ments had no effeet on ragweed populations where mowing and
2,4-1% had already rveduced the population, but where no weed-
contrel treatments were used, 4 years of fortility frestment substan-
tally reduced the popuiation (fig. 2).
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Red Sorrel

The red sorrel population was significantly reduced in 1963 and
1965 by 2,4 D (fg. 1).

High-fertility treatments significantly reduced the population in
1964, 1965, und 1966, and medium-fertility treatments also reduced
it in 1965 and 1966. High fertility increased the density and pro-
duction of grass species so their competition may have reduced the
red sorrel population. Medium fertility increased the competition
from legumes, which may have reduced the red sorrel stand.

Yarrow

Spraying with 24-D significantly reduced the yarrow stand in
1963, 1964, 1965, and 1966, but mowing did not reduce this perennial
weed (fig. 1),

Yarrow plants decreased on plots receiving high-fertility treat-
ments. The interaction of 2,4-D and high fertility almost eliminated
yarrow from the plots (fig. 2).

Western Ironweed

The western ironweed stems were counted in 1962. In subsequent
years they were counted and the percent remaining were calculated

based on the 1962 stand.

Spraying with 1 pound per acre of 24-D amine significantly
reduced the number of ironweed stems each year until only 1 percent
remamed in 1965 and 1966 (fig. 3). Movwing reduced the number
to some extent each year until 40 percent of the stems remained in
1966; however, stems in the check plots had declined to 80 percent,
of the original.

Fertility treatments neither increased nor decreased the number
of stems.

Late Eupatorium

A few late eupatorium plants were present at the start of the
experiment, but many seedlings appeared during the wet summer
of 1965. The 1965 data in table 1 were taken in the spring before
seedlings appeared. In 1966 many mature plants were present. 2,4-D
was 1ot effective on late eupatorium. Fewer plants were present on
plots mowed annually than on plots treated otherwise because less
seecl was produced on the mowed plots. Some seed evidently blew
in from adjacent aveas and accounts for an inerease in plants from
1965 to 1966 on the mowed plots. Tupatorium seed is easily blown
by the wind because it has a feathery DPRpPUS.
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Tasue 1.—Late eupatorium populations as affected by weed-control
und fertility ireatments, 1965 and 19661
Plauts per 1,700 squure feet
1865 1944

Weed control: Number Nember
Qhecic 2du illa
241 12a 780l
Mowing 20n 40b

Fertllity :
Low 18a 80n
Medium - 18a 8lu
High 20 47a

Treatment

"Dt tuken In lite Muy before spriying and mowing, Numbers with sume
letlers v not differ sigolticantly at U-hereent probubility level aceotrding to
Dunenn’s multiple range test.

Ground Cover

In lute May of ench yeur when the estimates of ground cover were
made, the legume component consisted largely of low hop clover and
w snall percentage of youny lespedezn seadlings.

The cover of broudlenf weeds decreased from yenr to yeur on
plots treated with 24-D or mowed (table 2). The high-fertility
breatment in April 1962 enused the Kentucky bluegruss cover to
inerease by lute May of the same year (table 3). Dry weather during
the summer of 1962 reduced the Lluegrass in the spring of 1963,
but fuvorable moisture increased it in 1964, During the 5-year ex-
perinient the bluegrass cover was greater on plots receiving the
high-fertility treatments. Removaul of weeds with 2¢-D plus the
high-fertility treatment interncted so that the bluegrass on these plots
was signilicantly greater than on the other treated plots (tuble 3).

Tavue 2—clmount of ground covered by browudleaf weeds us affected
by weed-control and fertility treaiments, 196366 1

Prentnent 1962 1963 W64 1965 1900

Weed control; Percent Percent Pereent Pereent Percent
Clheck 30 330 22n 21a 2fin
24D 38 150 124, 1) 3h
Mowing 34n LT 19n 17ub 9

Fertility :

48u 2Gn 22n 14n 1Ga
40n 26 15nh Tidn 120
High _ L1 2o 13h 1dn 100

PIkttn tnken In late Alay before spraying and mowing Nuuihoers with sieng
letters de not difer sigoificnntiy af Spereenl probability level according to
Pinenn's mualtiple range test.
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TavLe 3~—dmount of ground covered by Wentucky bluegrass as
affected by weed-control and fertility treatments, 1968-66

Trentment 1062 1563 1964 1965 1066

Check - Percent Percvent Percent Percent Percent
Low fertllity 30b Te 16d 1lc 14d
Medimn fertility a4b 12he 2Tabed 1abe 18ed
High fertility 470 16nbe 37ab 21abe 27be

24=D plus—

Low fertitlty 33b 15abe 28sbcd  20a 26be
Medium fertility 250 10e 24abed  23ab 27be
High fertility o . . __ 420 21ab 42a 38n 48a

Mowkbne plug—

Low fertility 32b 15abe 200g 14abe 17ed
Medium fertility 24D 10e 21ed 12Le 18cd
ITigh fertility 4Ta 25a 35zbe 23ah 81b

Avernges:®

Muin cffecty of weed vontrol:
87a 12a T 17h 20h
2,4-D plus fertllity __ 33n 15a 200 34n
Mowing plus fertllity 34n 18a 16b 22h
Main cffeots of fertilizer:
Low fertility 82b 12a 17ab 19
Medlum fertility . 28 1la 248D 18h 21b
High fertility 44n 21a 38n 27n 35a

'Date taken in lite May before spraying and mowing, Numbers with same
letters do hot differ significantly at 5-percent probability level nccording to
Dunenn's multiple range test.

2In Hlest B entries, averages include datn for low plus medium plus high
fertility treatments (ex. mowing plus fertility for 1962 is 32 + 24 4+ 47 - 8 =
34} in Isst 3 entries, averages inciude datn for fertillty treatment nalome
(eheck), 241 phus fertllity, and mowing plus fertility (ex. low fertillty for
1862 is 30 - 33 4- 32 + 3 =32).

The effects of 4 years of trentments on the amount of ground
covered by various botanical components are shown in figure 4.
Four years of spraying with 24-D reduced the broadleaf weed
competition so that cover of Kentucky bluegrass and especially the
legumes increased. Even though 24~D caused injury symptoms on
the legumes, the legumes were able to incresse on plots receiving
low- and medium-fertility treatments. Four years of mowing also
decreased th- cover of broadleaf weeds and increased the cover of
legumes. Mowing had little effect on the cover of Kentucky bluegrass,

Four years of fertility treatments had little effect on the cover of
sedges and weed prasses. The hign-fertility treatment tended to
dlecrease the cover of broadleaf weeds. The cover of legumes increased




@ Kentucky Bluegrass EE Legumes Sedges Weed Grasses . Broadleaf Weeds
CHECK:

LOW FERTILITY RBERRERINRE \\ A AAAAAZZAAAAY,
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HIGH FERTILITY IRRRRERE\IAAAAIIILLA LSS,
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LOW FERTILITY e NN
MEDIUM FERTILITY s ERRRRRRRRRARRRARRH \ A/,
HIGH FERTILITY RRRRRARARARN A7

MOWING PLUS

LOW FERTILITY RERRARRARRAHARHREE s/
MEDIUM FERTILITY IBERRERRRRRRERRRRARRRE \\ /A7
HIGH FERTILITY RRRRRERERHEIRRRE N\

0 20 40 60 80 100
GROUND COVERED (PERCENT)

Fieune 4.—Effects of 4 years of weed-control and fertility treatments on amount of ground covered by various botanical components
on Kentucky bluegrass pasture plots, May 1966.
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under the medinm-fertility treatment, but it decreased under high
fertility.

Figure 5, 4, shows the sbundant growth of western ironweeds,
lanceleaf ragweeds, and other species characteristic of the flora on
untreated bluegrass plots. After four annual sprayings the weed
populations were reduced so that the pasture was much improved in
appearance and had higher proportions of desivable forage species
(fig. 5, B). Mowing also improved the appearance of the plots and
prevented or reduced seed production, but the perennial wesds were
only slightly reduced after four annual mowings (fig. 5, €}.

Forage Production

Treatment with 24-D reduced the average production of broad-
lenf weeds to 88 pounds per acre compared with 329 pounds on mowed
plots and 950 pounds on untreated plots (table 4). Differences in
yields on sprayed aud mowed plots are largely because 24-D killed
perennial weeds to & greater extent than did mowing. Mowing re-
duced seed production and subsequent regeneration of weed stands,
but not to the sume extent as did spraying. Both medium- and high-
fertility treatments tended to suppress broadleaf weed production,
but not significantly.

Mowed plots tended to have lower yields of weed grasses than the
2.4-D or untreated plots. Mowing apparently reduced seed produec-
tion to some extent and thus reduced the amount of reinfestation.
The nitrogen used in the high-fertility treatments increased the yield
of weed grusses.

None of the treatments significantly affected production of sedges.

The greatest production of legumes oceurred on the mowed plots,
probably becauss mowing reduced the competition of weeds with
lespedeza, hop clover, and white clover. Legume production on plots
treated with 2,4-D was greater than that on the check plots, but less
than that on the mowed plots. The herbicide directly injured the
legumes to some extent, especially the white clover present in wet
years, but indirectly increased yields of legumes by reducing sweed
competition.

Plots with the medium-fertility treatment yielded significantly
more legumes than plots with the high-fertility treatment. The nitro-
gen in the latter treatment increased the yields of both weed grasses
and Kentucky bluegrass and thus caused greater competition to the
legumes.

Production of Kentucky bluegrass was significantly better on plots
that received 2,4-D largely because of the reduced competition from
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Tanre 4—Awerage annual production and consumplion per acre of
parious Dotandcal components on Kentueky Dluegrass and or-
chardgrass plots as affected by different treatments during 4-year

period >
Plot und Broadleaf Weed  Sedpges Legames Fornge  Tofal
treatmoent weedls  prasses Lrnss fornge
Pounds Pounds Pounds Pobnds Pounds Pounds
Bluegrass : PROBUCTIHON PER ACKE
Weed confrol:
Cheek .. 2500 SGdnh 600 290¢ anobh 3,069
2A-TV oo e 250 4an 4iTh Lin6n  2,681h
Mowing ______ 3240b HT8L H2n 170n 927h  2.856h
Fortility :
Low . ... —— 5204 TR1b Tha 475 8ith  2,671b
Medimm ______ 4080, TITh fyist: f70% 85Th  2,676h
High .. 4280 90T it 886be 18050 3,028
Plowed aud sown
to orchardgrass® .o 184 1t 0 [£2S 3,840 4,199
Bluegross CONBUMPTION I'ER ACKRE
Weed conteal @
Cheell oo i TR 129, Gy TR 2,3B4n
241 e 320 K220 133n 445 1,084n 24700
Mowing . 2550 H48n 25 fildn 8iTh  2,388n
Fertility !
LOW cacmmmmne- 279 eatil e #1300 T48h  2,270h
Meditnn - 104n T2 T2 5500 T61h  2,306h
Fligh .o 2600 8h8n 460 327¢ 1,189  2,660a
Plowed and sown
te orebnrdgeass® _ oo i2 piy] ] 59 3.R16 3,898

'Based on ovendriod fornge and avernpes for 1042, 1963, 1665, and 196G
1064 Antn omitted beenuse eatble gob foto ciges and consumed some of the
Forage. Yields with same letters do not difer significantly at S-percent proba-
bitity level necording o Dunonn's muliiple runge fest

2 Avernge for 186366 (not compornble to Bluegrass dnia).

broadleaf weeds. The nitrogen used on plots of the high-fertility
frentments significantly increased vields of Kentucky bluegrass as
compared with yields for the other fertility treatments, which were
nearly equal.

Because of the large amount of broadieaf weeds on untreated plots,
the avernge total production of vegetation was significantly greater
than on plots with weed-control treatments. The increased produc-
tion of weed grasses and Ientueky binegrass from the high-fertility
treatment caused the total forage production to be significantly
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greater on these plots than on plots with low- or medium-fertility
trestments.

The interaction of 24-D and high-fertility trestments caused the
highest production of Kentucky bluegrass (fig. 8). Some stimulation
of Kentucky bluegrass production occurred on all plots treated with
high fertility, but the highest production occurred on piots where
high fertility was used and weeds were controlled with either 24-D
or mowing. The combination of high fertility and 241D reduced
the yields of legumes, perhaps because of increased competition by
grass, When no weed-control lreatments were used, fertility treat-
ments had liftle eifect on yields of components other thun Kentucky
bluegrass und weed grasses.

Forage Consumption

The duta show that on some plots the cabtle consumed more than
hnlf of the broadleaf weeds produced (tuble 4 and fig. 8). However,
the method of sampling caused the consumption of broudleaf weeds
to be considerably exuggerated. As the weeds became mabure and
britfle toward the end of the summer, much of the vegetation was
broken by the trampling cattle and lost rather than consummed; thus,
especinlly at the time of the lagt harvest, the difference between the
amount of forage inside and outside *he cages represented the amount
consumed plus the amount lost.

Observation of the grazing animals showed that they consumed
the upper parts of Erigeron sp. and some ragweed. When ragweed
was smull, it was ussumed that some of it was accidentally consumed
along with Kentucky bluegrass and legumes; however, tops missing
from older ragweed plants indicated that parts of this weed were
consumed intentionally. It is doubtful, however, that the cattle con-
sumed more than 10 percent of the broadleaf weeds produced. About
80 to 90 percent of the production of weed grasses, sedges, legumes,
and Kentucky biuegrass wus consumed at the end of the sesson in
the fall. Because the cattle were not able to consume all the forage
produced in May and June, Kentucky bluegrass and chenrt matured
and became unpalatable, but as the season progressed, lespedezn was
eruzed and much of the mature forage was consumed along with the
tespedeza. However, some of the cheat probably was also lost rather
than consumed as the data on weed grasses indicate.

Because the amounts of broadleaf weeds actually consumed appear
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to be almost negligible, we will consider only Kentucky bluegress,
legumes, and weed grasses as edible fornge. Whers no weed-control
treatments were used, the medium-fertility treatment (phosphorus
and potassium} did not inerense the average amount of edible forage
consumed, but the high-fertility treatment (nitrogen, phosphorus,
and potassium) inecreased the consumption about 800 pounds per
aere (Bg. 6}, The low-fertility treatment with 24-1 incressed con-
sumptiou about 200 pounds per acre, but the medium and high levels
with this herbicide increased consumption about 600 and 1,000 pounds
per acre, vespectively, Mowing was not so effective us 24-D for con-
trolling weeds, but fertilizers increased the conswmuption of edible
forage about 200 pounds per acre on mowed plots. Under the medium-
fertility treatimont where 24-I) was used, consumption of legumes
increased considerably, but under the high-fertility treatment, con-
sumption of legumes declined and conswmption of both Kentucky
bluegrass and weed grasses incrensed considerably. Consumption of
legumes increased with mowing plus low and mediem fertility, but
where nitrogen was used in the high-fertility treatment, consumption
of grasses increased at the expense of legumes.

Renovated Plots

The orchardgrass plots wers free of weeds in 1963 and 1964, proba-
bly due to the manner in which the seedbed was prepared. Because
the weed seeds in old pasture sods are usunlly at or near the surface,
the sod was turned over with a plow and disked shallow so that few
weed seads were brought to the surface of the seedbed. Numerous late
oupatorium and lanceleaf ragweed seedlings were present in the
plots in 1865 and 1966. The change in weed infestation of the plots
between 1963 and 1966 is shown in figure 7 and table 5.

Production of orchardgrass decreased from 5,654 pounds per acre
in 1963 to 2,680 pounds in 1964, because legumes failed to become
established und the orchardgrass lacked nitrogen. Becuuse the or-
chardgrass plants had very little top growth to protect them from
the frost during the winter of 1964 and 1965, the stand was notice-
ably thinned in the spring of 1965. Sixty pounds per acre of nitrogen
ns smmonium nitrate, applied in March of 1965 and 1960, corrected
the nitrogen deficiency so that the orchardgrass recovered and pro-
duced 4,567 pounds per acre in 1966. Thinning of the stand in 1964
caused open spots where weed seedlings easily becaume established.
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CHECK:

LOW FERTILITY EZ RRRE .
MEDIUM FERTILITY
HIGH FERTILITY ; BRS
2,4-D PLUS
LOW FERTILITY Ny,
MEDIUM FERTILITY BB&X RReRsew: IRBESIRRRRREE \\ /IS IS SIS IS IS S
HIGH FERTILITY
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MEDIUM FERTILITY
HIGH -FERTILITY

HYONLTADIYOV d0 "LITA ‘ST ‘08T NILETITNT TVOINHOHL A4

1,000 1,500 2,000 2,500 3,000
PRODUCTION PER ACRE (LB.)




CHECK:

LOW FERTILITY BS RARE!
MEDIUM FERTILITY B : RN
HIGH FERTILITY ; ST RN,
2,4-D PLUS
LOW FERTILITY
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HIGH FERTILITY 3 TN 7R
MOWING PLUS ' '
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HIGH FERTILITY 2B BRERRRR\ NN |
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FicURE 6.—Effects of 4 years of weed-control and fertility treatments on average annual production and consumption of various
botanical components on Kentucky bluegrass pasture plots.
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TasLe 5.—Production and consumption per acre of various botanical components on plois plowed and planted to
orchardgrass, 1963-66 *

Production Consumption
1963 1964 1965 1966 . Average 1963 1964 1965 1966 Average

Pounds Pounds Pounds Pounds Pounds Pounds Pounde Pounds Pounds Pounds
Broadleaf weeds 0 0 201 534 i84 0 0 30 20 12
Weed grasses 0 0 13 30 11 0 0 10 30 10
Legumes 0 0 40 215 64 0 0 36 200 59
Orchardgrass : 5,654 2,690 2,850 4,567 3,940 5,064 2,380 2,790 4100 - 3,583

Total 5,654 2,690 3,104 5,348 —_—— 5,064 2,380 2,866 4,350 ——m
! Based on ovendried forage.
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Fiovue 7.—Relatively weed-free renovated piots of orchardgrass in August
1948 (top) nnd same plots in August 1968 {bottom}.
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SUMMARY

The purpose of this study was to evaluate the effects of 2,4-D and
mowing, each combined with three fertilizer levels, on the botanical
composition and desirable forage yields of a Kentucky bluegrass
pasture.

Spraying with 24-I) reduced lanceleaf ragweed (Ambdrosia bi-
dentata Michx.} populations to a greater extent than did mowing.
Mowing had little effect on yarrow {Achillea millefolium L.} popula-
tions, but four annual sprayings reduced the yarrow population 66
percent. Spraying with 2,4-D for 8 years nlmost eliminated western
ironweed (Vernonia baldwini Torr.) and mowing for 4 years re-
duced the number of ironweed stems 50 percent. Numbers of late
eupatorium (Ewupatorium serotinum Michx.) increased on all plots,
but increased less on sprayed and least on mowed plots. Annual treat-
ment with 24-D or mowing reduced or prevented seed production
of broadlenf weeds so that annual weed populations were gradually
reduced,

Plots with high-fertility treatments had fewer ragweed and yarrow
plants than did plots with low- and medium-fertility treatments.
As spraying or mowing decreased weed populations, the area occupied
by legumes and desirnble grasses tended to increase. Annual appli-
cations of phospyhorus and potassium fertilizer (medium-fertility
lavel) caused legume components in the forage to increase. Fertiliza-
tion with annuzl applications of nitrogen, phosphorus, and potas-
sinm (high-fertility treatment) increased yields of Kentucky blue-
grass (Poa pratensis L.) but decrensed yields of legumes. Spraying
with 1 pound per acre of 2,4-D amine injured hop clover (7'rifolium
agravium 1.) and lespedeza (Lespedeza spp.) to some extent, but
because of reduction in broadleaf weeds, sprayed plots yielded sig-
nificantly more legumes than did untreated plots.

Total consumption of forage was greater on plots receiving the
high-fertility treatments than on plots receiving other fertility treat-
ments, mainly because of the increased yield of Kentucky bluegrass.
Combinations of high-fertility and 2,4-D treatments caused the high-
est consumption of forags on a Kentucky bluegrass pasture.

Plowing and seeding to orchardgrass (Dactylis glomerata L.)
eliminated weeds for 2 years, but in 1965 the orchardgrass stand
became thin and weeds became numerous. Orchardgrass and ladino
clover (Trifolium vepens L.} failed to become established in the
spring of 1962 when they were planted, and 1 year’s production was
lost. Consumption on orchardgrass plots, if the year of no produc-
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tion in 1962 is disregarded, averaged 3,896 pounds per acre per
year compared with nearly 3,000 pounds on the bluegrass plots that
received 2,4-D and the high-fertility treatment. These averages were
about equal when we consider that failure to establish the orchard-
grass and ladino clover mixture in 1862 resulted in a year’s lost
production.
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