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Effects of Weed Control 

and Fertilization 

on Botanical Composition 

and Forage Yields 

of Kentucky Bluegrass Pasture 

By [',LIIOY .r. ,I.'ETt;lts,n!.~(Jlln;h (/[I,·ollomi.~f, and .T. F. S1'III1'ZIU:,' (lnronomist 
(rcwcllrch (/.~.~i.~trmtl, I'lrmt Sr:iclllI(, R('~(Jur(Jh Divisioll, 4{1ricultllral Rc
.ycrlrch Sc/,ric:t' 

1Yeeds are undesirable in pusture~ because they use moisture, nu
trients, Ilnd light that could be used by desirable fomge species. 
Mltny weeds ILre unpltlat:lble lI,nd are a voided by cattle j other weeds 
are eaten to some extent. Some thn,t are eaten produce undesirable 
fltwors in dltiry products, may be poisonous, 01' cause mechanical 
injury to nnimlLls. 

Bused on the little information available, it is estimated that about 
1 pound of desimble forage is lost for each pound of weeds pro
duced (11, 113}.2 

REVIEW OF LITERATURE .. 
1Veeds invade pastures that ]uwe deteriorated because manrtge

ment prnctices luwe reduced the vigor of the iomge species. Accord
ing to Brown (4), pastures deteriorate and Itre tUlproductive because 
of (1) low soil fertility, (2) Imrmful grnzing, (3) diseases and insects, 
and (4) weather. Pastures n,re generally deficient in potassium, cal
cium, phosphorus, and nitrogen. 

Most permanent pastures in the Northeastern United States are 
weedy and unproductive. Kentucky bluegrnss (Poa pmtensis L.) is 
generltlly the major grass species in these pastures. Both undergraz
iug Itud overgrazing may cause pustures to deteriomte and become 
weedy. Permanent pastures are genern.lly grazed continuously from 

• April to October or November. In the southern Corn Belt, cattle 
often are pastured the entire year. 1Vith continuous grazing, if the 

I Now nsshltaut professor, OklahomH State University, Stillwater. 
2 Itullc uumbers in llitreutheses refer to Literature Oited, p. 27. 
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ittrmer stocks the pasture with enough animals to utilize the abun
dant growth of forage in ~I!ty and Jlme, the forage species will be 
overgrazed in the summer, fall, and early spring. Ou 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 Oakley (5) reported that under !'elatively heavy graz
ing, turf grasses became dense enough to keep weeds out, but under 
light grazing, forage was permitted to accumulate and pastures be
Clune weedy. vYhere winte!' annual weed grass'3s such as cheat 
(Hr01nll.~ ,~ecalinIl8 L.) and little barley (H01'demrlt 1)-lUJill1l7n Nutt.) 
11re present, undergrazing in ~Iay and June permits these species to 
produce seed and thus perpetuatm:. thtlse ,veed problems. 

Dense stancls of ungrazed grass compete with legumes s1.1ch as 
\"hite elo\'er (Trifoliu7n 1'epens L.), low hop clover (T. p1'oGu7nben.s 
L.), and ('ommon and Koreanlespedez!t (Lespedeza ft1'iata (Thunb.) 
H. 8: A. Itnd L. stipulac:ea Maxim.). If populations of legumes are 
reduced, nitrogen supplied to the grasses from legumes is reduced 
n nd c1efieiencies in nitrogen may occur. Compet.ition from ungl.'azed 
:forage in May and June hinders the establishment of lespedez!t so 
that forage production from this legume is seriously reduced in 
.Tuly and August. 

As surplus forage matures in .Tune it becomes unpalatable and 
cattle tend to o\'ergraze where mature forage has not accumlllated. 
Further dtunage from overgrazing may occur by late-fall, winter, 
or early-spring grazin/!. Kentucky bluegrass makes most of its root 
find rhizome growth during the cool seasons of the year (3,9,15). 
If the amount of leaf tissue is continuonsly reduced by close grazing, 
proc~uction of food fOL' growth of new roots and rhizomes will be 
reduced (1, 6. 8). Thus the plant will not be able to grow enough 
!lew rhizomes to thicken the sod or enough roots so that the plants 
will tolerate drou/!ht. These thin sods are easily invaded by weeds. 

Compaction of the soil from grazing animals, althongh not widely 
recognized, may contribute to deterioration of the pasture. Serious 
compaction and cutting of sod ha\'e occurred where cattle have been 
grazed carly in the spring when the soil was soft from winter frost 
and spring rains. ('attle grazing the short forage in early spring do 
considerable tra\'e1inl! to get a fill of grass and thus may trample 
large areas of the pasture. Sod thus disturbed is easily invaded by 
weeds. 

Inserts may also ha\'e a role in thinning sods so that weeds will 
ilwad€'. Kentucky bluegrass sods that are low in vigor because of 
poor fertility and poor g,:'zing management arc attractive to June 
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beetles (Phyllophag(l, spp.). Graber et aI. (7) reported that June 
beetles prefer to lay their eggs in overgrazed, thin-sodded bluegl'nss 
areas ILnd tend to avoid ovipositing ill dense stnnds of grass nnd 
legumes. Feeding htrvae of tTune beetles mILY cut roots and rhizomes 
so extensively that hu-ge ttreas of socl mlty be killed. 

Bluegrass web worms (01'(L?nb~t8 tete7'l'ellw~ (Zicken)) feed on 
crowns of bluegrass, and extensive damage to grass on lawns and golf 
greens h\\s been reported (14). They undoubtedly also damage Ken
tucky bluegmss pastures, but the extent of such chtmage has not been 
assessed. 

Pastures that have been abused ar~ especittlly susceptible to further 
chttnage by ell'ought and heat. Kentucky bluegrass plants with poorly 
developed root systems, because of poor fertility and poor grazing 
management, are not able to obtain maximum amounts of moisture 
from the soil. Reductions of the root system by insects will further 
reduce the ability of the plant to obtain water. 

Kentucky bluegrass has a slmllow root system and therefore is 
limited in obtaining soil moisture. Karraker and Bortner (10) ob
served that most of the Kentucky bluegrass roots are in the sUI·far.e 
4 inches of soil and few are below 10 inches. Brown (3) found that 
when there was no rain for 2 weeks during the summer, f;,oisture in 
a healthy bluegrnss sod decreased from a surplus to a deficit. He un 
also showed that bluegrass grew very little at 65° to '75° F. The 
interactions of low fertility, poor management, insects, Rnd growth 
characte1'istics cause Kentucky bluegrass sod to become so thin that 
weed seedlings easily become established . 

PURPOSE OF STUDY 
Although it is well known that spraying with 2,4-D will reduce 

weed infestations. information is inadequate, on the qmwtitative im
pl'ovement of pasture from this herbicide. Fertilization will increase 
the stand of desintble forage, but little information is available on 
the effects of fertilizers combined with the weed-control practices 
of spmying Iwd mowing. Much of the ilrformation on fertilization 
was obtained on pastures managed to maintain high vigor of the 
forage species, but little information is avaibble on the effects of 
these treatments on pastures so poorly managed that the vigor of the 
rOI'ng(' sppcips is I'NltW{'(1. 

RinC'c many past.ures in the southern Corn Belt are poorly man
aged, it is important to find out how much improvement can be 
realized 011 Ittl average. fnrmN-mllnaged pasture when fertilizer is 
used with 2,t~-D or mowing. The purpose of this study was to c1e
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termine the effects of 2,4-D and mowing, each combined "with three .~ 
fertilizer levels, on the botaniClt1 composition and desirable forage 
IH'( lu('.tion of tL Kentucky blucgL'ltss pasture. ... 

MATERIALS AND METHODS 
The experiment was condueted on n. fiu'm pasture <I, miles east of 

Columbia, Mo. This pn.3ture was selected beca.use the weed infesta
tion, conditions of the tuf'f, fwd the ml1nagcment were typical of 
many pastures in the southern Corn Belt. The soil was Mexico silt 
loam with It 3- to '~-pet'CI:"\nt slope. ,se\·el'n.1 gullies were in the pasture, 
\l.nd some erosion was taking plllce. The arelthad been cropped until 
1934, when it was planted to eorn, and it has been pastured since 
1935. Rock phosphate was ap~)1 ied to the area while it was in pasture, 
but no other fertilizer 01' lime had been used. 

The pasttll'e was gmzed continuously by a. beef cow-calf herd. It 
was o\rergrazed during most of the year except in May and June, 
when excessive forage acclIInuhtted. This consisted of Ill.ature Ken
tucky bluegrass, high proportions of cheat, and some little barley. 
Low hop clo\'(~r was a.bundant in the. spring of some rears. Because 
Korean lespedeza. was sparse in the a.relt before the experiment was 
started, it was cIt'illecl into the soil on April 19 to 23, 1962, at 30 
pounds per acre. After failing to get a stand from the first sowing, 
it was resown in Mllrch 1963. 

Brolldleaf "weed species present 'were predominantly horseweed 
(E?i[IC1'On canadensis L.) , rough fleltbane (E1'igero'n st1'igmtu~ Muhl.) , 
lanceleaf ragweed (Ambrosia bidentata Michx.), red sorrel (R~l!Inero 
(wetosella L.), common yarrow (Achillea millefolitl1ro L.), western 
iro!n\'eed (Ycl'lwnla baldwini Torr.), and some late eupatorium 
(E-u7)atQ1'h17n sel'otin1On Miehx.). Previous to the experiment the 
pasture had been mowed annually, but usually too 1ate in the summer 
to prevent seed production of most species, except western ironweed 
and late eupatorium. 

The experiment wus a factorial design with weed control and 
fertility as the two sets of v!ll'iables. The weed-control treatments 
consisted of (1) 1 pound per acre of 2,4-D amine applied approxi
mately on ,Tune 11 each year from 1962 to 1965, (2) annual mowing 
at the same time 2,4-D was applied, and (3) no weed control. These 
treatments were Itpplied in combination with 10\\'-, meclium-, Itnd 
high-fertil ity treatments. In the 10w-fertility treatment no lime or 
fertilizer was Itppl ieel. Themecli UIl1- and high-fertility treatments ... 
consisted of 4 tons per acre of 1 ime applied in April 1962 to bring 
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the pH from 5.6 to about 6.5. Plots (jf the medium treat.ment also 
received 100 pounds per acre of 0-25-25 ill April 1962 and each 
March from 1963 to 1966. Plots of the high-fert.ility treatment re
ceived 400 pounds per ncre of 22-11-11 in April 1962, then 60 pounds 
per acre. of nitrogen as &.mmonium 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 sUl·face. 
Th~ medium-fertility level WllS considered optimum to maintain a 

bluegruss-Iespedeza pasture. Nitrogen .fixud by the lespedeza was as
sumed to be adequate to supply the bluegrass in the mirlure. 

For comparison, a plot WllS included in each replication that had 
been plowed and sown to It mixture of ordlltrdgrass (Dactylis glom
er.zta L.) and ladilll> clover (nifoliwrn '1'6penS L.). These plots were 
feltilized with 700 pounds per 11.Cre of 14-28-14 and 4 tons of lime 
in April 1962. In March 1965 and 1966, 60 pounds per acre of nitro
gen were appIiod as ammonium nitrate. These plots were fenced and 
rotationally gl'l1.zed. Cattle were permitted to graze at intervals of 
4 to 5 we~ks. Each gl'ltzing period lasted from 7 to 10 days. Cattle 
were removed when they had eaten most of the forage. 

Each plot was 30 by 170 feet and treatments were replicated four 
times. The weed infestation and fOl'l1.ge Jensity ware evnluat<ld ill 
late May of each year. Broadled weeds were counted and t.he cover 
of weed gl'llsses nnd forages was estimated in 2- by 4-foot quadl·ats. 
The quadrats wert', placed at I5-foot intervals along a transect rtm
ning diagonally across each plot. A steel btpe wns used to mark the 
transect and measure the distance betw~~n quadrats. The starting 
points for the first quadrats were selected at random and were re
corded so that the quadrats were put in t.l18 same place each year. 
"With this method yearly changes could be recorded in the botttnical 
composition of the pasture. Since the qUltdrats did not include a 
large enough samplin~ of the western ironweed population, ironweed 
stems and clumps were counted in a 10- by 170-foot strip extending 
through the center of each plot . 

Forage production llnd consumption were measured with the 
paired cage method described by Klingman et al. (13). A sample area 
was randomly located and a similar adjacent area was selected. A coin 
was flipped to determine which of the two areas would receive the 
cage. The othol' area was marked with a piece of rubber inner tube, 
1 inch by about 6 inches, which was anchored to the soil ",itll n. long 
nail. Forage was clipped from It ~l- by 4-foot section in the center 
of cach 5- by 5-foot cage and in each selected adjacent area. It was 
harvested at intervals of approximately 1 month except during dry 

http:fOl'l1.ge
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wcather in July and August of some years, when the intervals be
tween harvest extended to f3 or 8 weeks. The first harvest was in 
May and the last one in October of each yeai'. The clipped \'egetlt
tion was ovendried and weighed. 'Weight of forage from the adjacent 
area was subt.racted from the weight of forage from the cage to de
termine the amount the cattle had consumed. 

Each dried fomge sample was spread on a table, Itnd two men 
visually estimated the percentage that each botanicltl component con
t:'ibuted to the weight of the sample. These percentages were used 
to determine the yield and consumption of broadleaf weeds, weed 
graflses, sedges, legumes, und Kentucky bluegrass 01' orclmrdgrass. 
SonH'. of the samples were hand sepamted into various botltnical com
ponents to aid in estimations, EstimlLtes were usually within 5 to 
10 percent of the Ilctultl composition and were considered accurate 
enough to deteetimportllnt clifferences. The weight of each botanical 
component from the uncaged sample was subtracted from the weight 
of the same botanical component inside the cage to determine the 
consumption of that component. Total production of each component 
fol' each year was cltleultLtecI by adding the yield outside the cage 
at the last hal'Vest to the total consumption :for the year. 

RESULTS AND DISCUSSION 
The forage density llnd weed populations changed somewhat from 

year to year owing to en\'irolUnenbtl conditions. Becltuse of dry 
weathet, in the. carly sprillg of ID()~, lespedezlt hiled to produce a 
sbtncl. Dry weather ill 1!)(j~ also IlIlly IHl\'e reduced the population of 
ragweed llnd other ullnual weeds, Lespec1eZlt germinated and grew 
well in UlG:3, l!)M, 1\)65, IWc\ 19GG. Moisture was ILbunc1ant in 1D65 
allel ItIl especially hea \'y stand of ragweed developed. 

Ol'eharc1grass anc1laclino clo, er flliled to become established on the 
rcno\'ated plots ill IIIl' spring of In(j~, ltlld the plots were rephtnted 
ill August 1!)(l~, A dl'l1Se stand of or('hurdgrass, with almost no Illdino 
don'r, was pr('sPllt on the reno\'ILted plots in the spring of 1963. 
Some ladino ('l()\'(~r uppeared in the spring of 19M but soon died 

-. 
from ch'ought. 

'''Teeds were ('ollnt~\d in Ittte .May of each year before the plots 
were sprayed or mowed, and therefore the populations listed reflect 
the l'trerts of trcatn1l'nts applied in previous years. Spraying or 
mowing either l'lilllinated or reduced the seed production so that .. 
subsequent stands of lllumal weeds OI'iginated largely from weed seed 
thn.t had been dOl'llmnt in the soil or perlmps was mo\'ed in from ad
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jllcent plots. Sin<:e chCltt Ilnd Kentucky bll1egl'llss were ulldel'grnzed, 
growth a<:cnmu!tt!:ecl in :Why lllld June, but during midsmmner and 
lttte summer thl~ pasture WitS overgrazed. 

Weed Populations 

Horseweed and Rough Fleabane 

These species w£'r£', '~t"ouped together when data were taken be
ClwSe horseweed is closely related to u,nd difficult to distinguish from 
I'ough f1cltbltnC. 

The, popuildions of hOI's('weed twd rough Hen,bane fluctuated C01\

sicll\l'ttbly :froll1 'yl~ltl· to yeal' itS shown in figure 1. Spraying 'with 
2,4,-J) signiHen,ntly reclueed the populations in 1H63, 19M, and 1965 
as compal'ed with the population in the check plots, Mowing also 
reduced hOI'st'wl1ed n,nd rough fll'abane popultttions, but not to the 
SILlne l'xtent as did 2,4-1). T),jp eli tl'NenCl' i 11 results between spraying 
and mowing was probably bl'ellUSe 2,4-1> killed Humy of the plants 
lLlld injured tIll' n~nlltining OIH'S RO that seed production was pl'e
nmtecl, wlll'l'eas pln,nts that Wl'l'e mowed W('l'e able to produce some 
seecl ~from bmnehes that rl'gl'e\\' or escaped mowing. 

Fertilizers did not significalltly affect. the populn,tion, Fol' some 
unexplained rpnSOn horsl'wced IWc! rough fleabane populations were 
low on Itll plots ill HHiG lLnd tlH're were no cli.tl'erences in populations 
clue to treatllIents, J)ry periods in the late summer !tncl. fall of 1965, 
when the 1\0 rse\\,ec·1 11Ilc1 rough flclLbane were germiImting, may 
have rcdurcd the populations. 

Lanceleaf Ragweed 

'canceled I'ltgwl'cd popu lilt ions wtwe not sign i ficltntly reduced by 
wcecl-eolltl'ol trealnH'nls until nfter thl'ee annual treatments (fig, 1), 
Jn ] !)(Hi sign iHClInt ly fl'wl'1' ragwl'ed plants wert' present 011 plots 
trcltieel with ~,"I-]) (H' mOWN\. By 1DUG the spmyed plots had 
signiHcantly fewpr ptll,nts thlll\ did the mowed plots. 

1n Hl(j4 and l!l(i(i, plots I'l'Cl'i \'i ng b igh-fl'rtility treatments had 
significantly f('\\'('r l'agwl'l'c1 \llltn!:s than did plots with no :fertility 
tretttmccnts. IIigh fertility (,I'idently in('['casecl the density of Ken
t.ucky bluegrnss ltnd weed grasses so t1mt their competition rf)cluced 
the, numbel' of l'ltg\\'('l'ds that \\'('['(' !thll' to slll'\'i,'c, Fertility treat
ments hncl no pfJeet on I'agwped populations where mowing lWei 
2,4-1) had ltlr(,lltly I'('du('('c! the population, but where no weed
control treatml'nts w('n' llHed., .~ years of f('rtili!'y tretthnent substan
tially reduced thp population {fig. 2), 
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Red Sorrel 
.~. 

'}'11e red sorrel population was significantly reduced in 1963 and 

1965 by 2,4-D (fig. 1). 


High-fertility treatments significantly reduced the population in 
1964, 1965, and 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 2,4-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 ~eertility 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 2,4-D amine significantly 
reduced the number of ironweed stems each year until only 1 percent 
remained in 1965 and 1966 (fig. 3). Mowing 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 llUmber 
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 Hot effective on late eupatorium. Fewer plants were present on 
plots mowed annually than on plots treated otherwise because less 
seed was produced on the mowed plots. Some seed evidently blew 
in from adjacent areas and accounts for an increase in plants from 
1965 to 1966 on the mowed plots. Eupatorium seed is easily blown 
by the wind because it has a feathery pappus. 
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TABLE l,-Late e'Upat01i'u!II~ pop'uZa,tio'l!s as affected by 'I.oeed-cont1·ol 

and fe'l'tility t'l'eat'lnents, 1965 and 1966 1 


--------~--------
Plllnts per 1,700 squllre feet 

Trcntment 
1905 1900 

Weed control: NI~mbC11' Numbcl'Oheck ____________________________ 
24n 111112.4-D ___________________________ _ 
12a 78allMowing __________________________ 
2011 40b 


..l!'el'tlllty : 

Low ---------_____________________ 19n 8011 

Me(lIulll --------___________________ 18n 8111 

High -------______________________ 20n C7a 


""""-----,--, ,-~-,---
I Dlltu tlllwlI in lllte i\IIlY before lipmying un<1 mowing, NumlJers with ImUle 


lettcl'S do not (litrer slgnllicllntly lit 5-percent lIrohuhility level Ilccol'ding to 

l)ullclln'll lllultlJ)le range test, 


Ground Cover 
In late ,May of each year when the estimates of ground cover were 


mude, the legume component consisted largely of low hop clover and 

a snlltll percentage of young lcspedeza seedlings, 


The covel' of broadleaf weeds decl'eased from YClU' to year on 
plots treated with 2,4-J) or mowed (table 2), The high-fertility 
treatment in ApI'II IH(j~ ctlused the Kentucky bluegmss cover to 
increase by latc Mit)' of the same year (table 3), Dry weather during 
the summer of l\)(j~ reduced the bluegrass in the spring of 1963, .. ' 

but favorable moisture inereasecl it in 19M, During the 5'ye111' ex
poriment the bluegrass eon~I' was great~r on plots receiving the 
high-fertility tl'entmcnt!i, Hemond of weeds with 2,4-D plus the 
h.igh-fertility treatment interacted so that the bluegrass on these plots 
was signHictllltlj' grcatcl' than on theothel' treated plots (table 3). 

TABLE :?,-Amoullt of g/'Oilild cov('J'ed by bJ'oadleaf 'loeeds as (£ffected 
by weed-contl'ol alld fertility treatments, 1909-00 I 

Treutment 1902 1003 10(H 1005 1!l01l 
·~--"",_o·,_"_".,,,",..,. 

Weecl control: 
. __ 

Perccllt Percent }'e/'(;I'nt Pcrcellt, Pcrcent 
Check ----------------- 30u 33n 22a 211t 2511 
2,4-D ------------------ aSa lih 12lJ 4b 3b 
:'IIowing ---------------- SOa 2Gu lOu 17uh Ilh 

l<'ertility : 
Low 43u 2Gn 22n-~----------------- 1411 lOu 

:'I led i1111\ -,,"-------------- -IOn 2!iu lSnh 1411 121l 

Hi!;h 
------------------- S-Ia 25a lail 14u 10n 

.. 
~.. -~~-~---.- ...-,-.

1 Dlltu tnkl'll in lutl' :'Iluy hl'fol'l' ii(ll'uyill!; unll 1Il()\\'iu~, ;:\1I"111l'1'1; with iiUIIW 
INtpl':; flo lIot dill'l'r si~lIilkulltly at ::J-(JPl't'Pllt prohubility lp\'l'l ul'('ol'ding to 
111ll1l'UU'S IIlllltiPlp I'Ullgl' t('Ilt. 
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TABLE a.-l1mo-unt Of ground covel'ed by Kentucky bluegl'a.'Ss as 
affeoted by 1oeed-oont?'ol and fel,tility t1'eatments, 196~-66 1 

Treutment 1962 1963 1964 1965 1966 

Check: Perce'llt PercO'llt PerC/,mt Percent Percent 
Low fert1llty ___________ 30b 7e 16d 11e 14<1 
Medium fertility ------- S4b 12be 27ubed 19ube 18ed 
High fertility 47u 16ube 37ub 21ube 27be 

2,4-D plus-

Low fertility ___________ 
 33b 15abe 28ubed 25a 26be 
Medium fertility ------- 25b 10e 24abed 23ab 27be 
High fertility 42a 21ab 42a 38a 48a 

Mowbg plus-

Low fertility ___________ 
 32b 15abe 20cd 14abc 17ed 
~ledium fertility ------- 24b 10e 21cd 12be 1ged 
High fertility 47a 25a 35abc 23ab 31b 

Ayerages: 2 

.1f(/iI~ c/Jcr;/s of wcceL COlltrol: 
Check 37a 12a 27a 17b 20b 
2,4-D plus fertility __ 33a 15a 32a 29a 34a 
Mowing plus fertility 34ft 13a 25a 16b 22b 

M aill effeot8 of fertilizer: 
Low fertility _______ 32b 12a 21ab liab 19b 
Medium fertility 28b 11a 24ab 18b 21b 
High fertility 44a 21u 38a 27n 35a 

I Data taken in lute May before spraying and mowing. Numhers with same 
letters do not differ signiflcuntly at 5-percent probability leyel according to 
Duncan's Illultiple range test. 

2 In first 3 entries. IIYl'rngl's includl' datil for low plus mediulll plus high 
fertility treatments (ex. mowing \llus fertility for 1962 Is 32 + .24 + 47 + 3 = 
34); in last 3 entries, a verllges include data for fertility treatment alone 
(check), 2,4-D plus fertility, and mowing plus fertility (ex. low fertility for 
1\)62 is 30 + 33 + 32 + 3 =32). 

The effects of 4 years of treatments on the amount of ground 
covered by yltrious botanical eomponents are shown in figure 4. 
Four years of spmying with 2,4-D reduced the broaclleaf weed 
competition so that covel' of Kentucky bluegrass and especially the 
legumes increased. Even though 2,4-D caused injury symptoms on 
the legumes, the legumes were able to increase on plots receh'ing 
low- and meclium-fertility treatments. Four years of mowing also 
decreased tlh' COY!:,l' of bl'oadleaf weeds !lnd increased the co\-er of 
legumes. Mowing: had little effect on the eover of Kentucky bluegrass. 

Four years of fertility treatments had little effect on the cover of 

-- sedges and weed grasses. The higi'-fertility treatment tended to 
decrease the eO"er of broadleaf weeds. The eover of legumes increased 
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under the medium-fertility treatment, but it decreased under high 
fertility. 

Figure 5, A, shows the abundant growth of western ironweeds, 
lanceled 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 desirable forage species 
(fig. 5, B). :Mowing also improved the appearance of the plots and 
prevented or reduced seed production, but the perennial weeds were 
only slightly reduced after four annun,l mowings (fig. 5, 0). 

Forage Production 
Treatment with 2,4-D reduced the average production of broad

leaf 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 and mowed plots are largely because 2,4-D killed 
perennial weeds to It greater extent. than did mowing. :Mowing re
duced seed production and subsequent regeneration of weed stands, 
but not to the same extent as did sprayin~. Both medium- and high
fertility treatments tended to suppress broaclleaf weed production, 
but not significantly. 

:Mowed plots tended to have lower yields of weed grasses than the 
2,4-D or untreated plots. :Mowing appa.rently reduced seed produc
tion to some extent and thus reduced the amount of reinfestation. 
The nitrogen used in the high-fertility treatments increased the yield 
of weed grasses. 

None of the treatments significantly affected production of sedges. 
The greatest production of legumes occllrrE'd on the mowed plots, 

probably becauU"\ mowing reduced the t:ompetition 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, especialJy the white clover present in wet 
years, but indirectly increased yields of legumes by reducing weed 
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 blue,!rrt1.ss was significantly better on plots 
that received 2,4-D largely because of the reduced competition from 

http:blue,!rrt1.ss
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TABLE 4.-Ave'mge (Ln'IUwl J)1'OCZ7wtion and con81b71L'l)tion 2)81' am'e of 
vmi01l,~ botanical component8 0'11 Kent,ltd.:y bl1teg1'a88 and 01'

cha:l'dg1'a88 7)ZOt8 (1,8 affected by different t'l'eatment8 during 4-yea1' 
J)81iod 1 

Plot !lnel Bronell('nf "'peel Sl'dgps Legumes FOI:nge Total 
trentnH'nt weeds gnl::;ses grass forage 

....--~.., -.<,~...,...,•.• ---~~-- ..~~- -~.,,~.,---~.~-------~.-

POI/nils Pounds POUI/(Is POI'1!(I.~ Pounds Pound8 
Bluegrtlss: l'nOllUCTION l'gn ACng 

'Y('l'<l rontrol: 
Ohl'ck OriOn SMuh nOll 20r;e !lOOh 3,0690 
2,4-D RR(' n2fin <t[ill 'j(171J 1,150n 2,681b 
Mowing ------ 32f1b G7Rl! 52n G70n 927b 2,656b 

l"('rtility: 

- ... ------

Low _..________ fi2nn 7Hlh 7(lIt 47[ih 810h 2,6i1b 
l\[I'<liU III 40Rn 7i7h Gun 57nn f\57h 2,676b 
High 422n fl071l fi5n 33!lhc 1,305a 3,028n------- ... 

Plowl'el lind sown 
to orchnrdgntss' lS4 11 0 M 3,940 4,199 

Bltwgrnss: C()NSt'~[ ['l'1OX PElt ACIIE 

Wl'pel control: 
Oheck 403n 782n 12211 200e 78lh 2,354n 
2,4-1) 32(' R2211 133a 44!lh 1,034a 2,470n 
Mowillg 2fifih (Wln 2fih 6Ha Rfi7h 2,399n 

Fertility: 
--- .... --

Low __________ 279n 72;'11 07n 450h 749h 2,270h 
Ml'{li11111 1!l4n 7!!2n 72a 550n 701h 2,305h 
High 200n RflRa 46n 327(' 1,109a 2,660n 

Plowl'd nn(l SOWII 
to ol'chardgl'll!)s 2 )2 10 0 fi!l 3,8lfl 3,896 

_.-- -------.---. ---"""-".,,~--+-~ ~, ..,------''''-.~"-- -~.-.~ . --~---~-,---.--"---~.----

I HlIs('(l 011 0"'1'11(1ril'd fOl'llg(' 1111<1 n\'erng(';; for 1[1\12, 1!l63, l!lOri, nn<1 H160: 
1\)(14 <111tn omitte<1 h(,(~lIusl' Cllttl<' got illto (!ClgNi an(l c'omml1w<1 somr of the 
fnrag-p. Yiel<18 with 811111(' I!'th'rs <10 1I0t dilf!'r sig-l1ifical1tly at ;'-llen'Pllt prohn
hility lpvpl n('('ordill)! to DunCIlII'S Illultiplp ran)!!' tl'St. 

2 A verllgP for l!lG.~-GO (not COIllill1l'!Lblp to !JhIPgrnss <1utn 1. 

broac1h·af w('('(18. Th(' nitrogen used on plot8 of th(' high-fertility 
f'r('atnwnt::: 8ignifkant]~· inrreas('cl yi(']cl::: of Kentucky bluegrass as 
compn.red with yi('1ds for t1w oth('l' fertility tren.tments, which were 
nearly equal. 

Becn.use of th(' larg(' n.mount of broaclleaf weeds on nntTen.ted plots, 
the n.verage totn.1 proclu('tion of vegetation was significantly greater 
than on plot8 with weecl-('ontro] tTeatnwuts. The increased produc
tion of we('c1 grass('s fLnd Kentucky b]u('grass from the high-fertility 
t,l'eatment caused the total fOrtlg(' production to be significant.ly 

http:significant.ly
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greater on these plots than on plots with low- or medium-fertility 
treatments. 

The interaction of 2,4-D and high-fertility treatments caused the 
highest production of Kentucky bluegrass (fig. 6). Somo stimulation 
of Kentucky bluegl'llss production occurred on all plots treated with 
high fex-Wity, but the highest production occurred on plots where 
high fertillty was used amI weeds were contI'oned with ei'LheI' 2,4-D 
or mowing. The combination of high fertility and 2,4·D reduced 
the yields of legumes, perhaps because of increased competition by 
gmss. vVhen no weecl-c:ontrol treatments were used, fertility treat
ments had little efred on yields oJ components ot-hel' than Kentucky 
bluegrass and weed gl'llsses. 

Forage Consmnption 

The data show that on some plots the cattle consumed more than 
half of the broad leaf weeds produced (btble 4 ILnd fig. 6). However, 
the method of sampling caused the c:onsumption of broadleaf weeds 
to be eonsicle\'!lbly exaggerated. As the weeds became mft,ture and 
brittle toward the end of the sum mel', much of the vegetation was 
broken by the trampling cattle and lost rather than consumed; thus, 
esperla\]y at the time of the last IHtI'\'est, the ditference between the 
ItmOllnt of fOl'llge inside Itnc1 outside ~he cages represented the IlmOlmt 
c:onsllmed plus the ILmount lost. 

OhsernttlOll oJ the gmzi ng an imn,ls showed that they consumed 
the uppel' Pluts of g'-lgel'on sp. and some mgweec1. When ragweed 
was small, it WIlS assnmed that some of it was accidentally consumed 
ILlong with Kentucky bluegrass and legumes; however, tops missing 
from older mgweed plants indicated that parts of this weed wel'e 
consumed intentionn.lly. It is doubtful, however, that the cattle con
sumed more tlllLll 10 percent of the broadlettf weeds produced. About 
flO to 90 pereent of the production of weed grllsses, sedges, legumes, 
Il,ncl Kentucky bluegrass W:1S consumed at the end of the season in 
the fall. Beclluse the cattle were not able to consume all the forage 
produced in May and June, Kentucky bluegrass and cheat matured 
11nd became unplllatable, but IlS the season progressed, lespedezll was 
grazl'd and much of the mature forage was consumed along with the 
lespedeZlt. However, some of the cheat probably was also lost rather 
than consumed IlS the data on weed grasses indicate. 

Because the amounts of broadleaf 'weeds actualJy consumed appear 

.. 
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to be almost negligible, we will consider only Kentucky bluegrass, 
legumes, and weed grasses as edible forage. Where no weed-control 
treatments were used, the medium-fertility treatment (phosphorus 
11Ild potassium) did not ilH'l'CIlSl'. the ILVl'rn~e Itmoun!: of edible forage 
consumed, but the high-fertility treatment (nitrogen, phosphorus, 
and potassium) incrensed the consumption about 300 pounds per 
aere (fig. G). The low-fertility treatment with 2,4-D increased con
sumption nbout 200 pounds per !lcre, but the medium [md high levels 
with this herbicide in('rellsed consumption about GOO Imd 1,000 pounds 
per acre, respectively. ~lowing was 1\ot so e.ffective as 2,4-D for con
trolling weeds, but fertilizers increas~d the consumption of edible 
forage about 200 pounds per acre on mowed plots. Under the medium
fertillty trcntment wilere 2,4-D was used, consumption of legumes 
increased cOllsidcmbly, but under the high-fertility treatment, con
sumption of legumes declined and consumption of both Kentucky 
bluegrass and weed grllsses increased considerably. Consumption of 
legumes increased with mowi1\~ plus low and medium fertility, but 
where nitro~en was used in the high-fertility treatment, consumption 
of grasses increased 11t the expense of legumes. 

Renovated Plots 
The orchardgrnss plots were free of weeds in 1963 and 1964, proba

bly due to the l11annerin which the seedbed was prepared. Because 
the weed seeds in old pasture sods 11re usually at. or ncar the surface, 
the sod was turned over with a plow and disked shallow so that few 
weed seeds were brou~ht to the stu'face of the seedbed. Numerous late 
eupatorium and IIUlceleaf ragweed seedlings were present in the 
pIotoS in 1965 and 1966. The. change in weed infestation of the plots 
between 1963 and 1966 is shown in .figure 7 and table 5. 

Production of orclutrdgrass decreased from 5,654 pounds per acre 
in 1963 to 2,690 pounds in 1964, because .iegumes biled to become 
efitablished ILnd the orehard~l'Ilss lac'keel nitro~(\ll. Because the 01'

('harcl~rnss pllLnts had very little. top ~L'owth to protect them from 
the :frost during the ",int!'r of 1964 Iwd 1965, the sbmd was notice

• 	 ably thinnNI in the spring of 19G5. Sixty pounds per acre of llitro~en 
as ILllHnonium nitmte, applied in Mal'ch of l!)(iii 11Ild U)6Ci, corrected 
the nitrogen de.ficiency so that the orchardgrnss recovered and pro
duced 4,567 pounds per acre in 1966. Thinning of the stu,nd in 1964 
caused open spots where weed seedlings easily became established. 
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l'AB[,E 5.-Production and con8umption per acre of various botanical compO'Mnt8 on plot8 plowed and planted to ~ 
orchardgrass, 1963-66 1 

1-:3 
t<.l 

Production Consumption
Component 

1963 1964 1965 1966 Average 1963 1964 1965 1966 Average ~ 
Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds Pounds POUnd8

Brolldleaf weeds __________________ ~ 0 0 201 534 184 0 0 30 20 12VVeed grasses _____________________ td0 0 13 30 11 0 0 10 30 10Legumes _________________________ o 
0 0 40 215 64 0 0 36 200 59Orchardgrass _____________________ E::

5,654 2,690 2,850 4,567 3,940 5,004 2,380 2,790 4,100 3,583 t<.l 
1-:3Total .....---------------------- 5,654 2,690 3,104 5,346 5,064 2,380 2,866 4,350 Z 

1 Based on oven dried forage. 
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llN-3i40a, BN-3i404 
J<'mum;: 'i,-Relutively weed-free reuo\'uted plots of orcharclgrass in August 

1963 (top) unci !lllllle plots in August 1966 (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 thrGe fertilizer levels, on the botanical 
composition and desirable forage yields of a Kentucky bluegrass 
pasture. 

Spraying with 2,4-D reduced lanceleaf ragweed (Amb1'osia bi
dentata Michx.) popUlations to a greater extent than did mowing. 
Mowing had little effect on yarrow (Aohillea miZlefolium L.) popula
tions, but four annual sprayings reduced the yarrow population 66 
percent. Spraying with 2,4-D for 3 years almost eliminated western 
ironweed (Ve1'/wnia bald1.oini Torr.) and mowing for 4 years re
duced the number of ironweed stems 50 percent. Numbers of late 
eupatorium (Eupatori·um se1'otinum Michx.) increased on all plots, 
but increased less on sprayed and least on mowed plots. Annual treat
ment with 2,4-D or mowing reduced or prevented seed production 
of broadleaf 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 spl'ltying or mowing dem'eased weed populations, the area occupied 
by legumes and desirable grasses tended to increase. Annual appli
cations of phobphorus and potassium fertilizer (medium-fertility 
level) caused legume components in the forage to increase. Fertiliza
tion with annual applications of nitrogen, phosphorus, and potas
sium (high-fertility treatment) increased yields of Kentucky blue
grass (Poa pmten.ns L.) but decreased yields of legumes. Spraying 
with 1 pound per acre of 2,4-D amine injured hop clover (Trifolium 
agmriullb L.) 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 forag'.: on a Kentucky bluegrass pasture. 

Plowing and seeding to orchardgrass (Daotyli~ glomerata L.) 
eliminated weeds for 2 years, but in 1965 the orchardgrass stand 
became thin and weeds became numerous. Orchardgrass and ladino 
clover (Trifolium 7'epen~ L.) failed to become established in the 
spring of 1962 when they were planted, and 1 year's production was 
lost. Consumption on orchard grass 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 1962 resulted in a year's lost 
production. 
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