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Cherles Cottingham

Ti.e effects of the amine form of iLCP end 2,L-D, and mndothal on
Clinton Oats and we=d species st various stages znd rsztes were stucied
in a2 field experiﬁent at Kichigen Stete College in 19:3.

The treatments stucied were tlie effects of: (1) Pre-emsrgence
spreying, (2) Spreying when the osts were eight inches hign and (3)
Spreying when the oets were fully Leaded.

The rates of spraying were (1) one querter, one-lLalf, ard three
querters of a pound per acre of i.CP, anc 2,4-D, and (2) one, two, and
four pouncs per acre of mncotiicl, .

Thie results of this experiment indiceatec that (1) the best yield
of oats came from plots having tlie best control of Lscy's thwb Sﬁartweed,
(the predominating species). However, sll plots produced low yields due
to climatic conditions., (2) 1est weighis were inconsistent among
trested plots, and aifferences were not grezt enough to be consicdered
inportant due to an acverse growing sceson., (3) lione of the chemicsls
edversely effected the number of heacs per unit of row, (L) Plots were
very weedy, with an average of 1L95 weeds per squere yard. (5) Zndothal
gave excellent control of ledy's tiuumb for all retes ancd stages of sprey-

ng. Tie post emergence stages and rates burned the leaves of the osals,

[

(&) Endothel wes efficient in killing wild buckwieat wiere it wes
present. (7) Best control of tickle grass was ovtesined from 2,L4-D spplied
&s a pre-emergence sprey. fowever, all chemicels et all rates and stages

of applicsztion gave some control. (&) Lanbsguarter wes controlled best
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by applicstions of P &t the fully headed stage. (9) In general, 2,L-D
gezve pest control of ragweed. 411 chemicels geve some control for all
retes andstages of applicetion. (10) Becsuse of low yield, test weignt,
ard a thin stend of oats, along with a leck of uniformity of weed species,

end scverse weather conditions, this experiment should be duplicated.
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IaTRCOUCTICN

Chemicals were used for wecd control as early ss 1900, but little
empliasis was placed upon their use urtil around 1930, Sulfuric acid
was one of tie esrlier chemicsls used, but with the discovery of 2,L-D
in 19LL, it nas &1l but diseppeared for this purpose., “Wartime investi-
gations showed the usefulness of 2,4-D as a possivility of destroying
enemy crops as a selective spray on small grains. Damezzge to crops mey
be caused by 2,4-D if appliea et too ligh a rate, or at the wrong time.
Dinitro compourds have also veen used for selective sprays on smell
grains, but they too heve some objectionsble features.

Thie experiment reported here wcs set up to study the effects of
verious chemicels on yield, test weight, anc numver of hezds of oats,

and on the weed species present.
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1aVIzW OF LITwxnd1Unk

Burrows ard Clsen (1) reportec that injury to oats occurred when
sprayed with 2,4-D ester at six ounces acid equivelent per acre when
the ozts were 5-C &and 20 inches high.

Couplend (3) reported that weed control in oats was better when
treated with 2,4-D than when ICF was used. icP csused less damage to
osts than 2,4-D, TYields were higher from iiCP trested plots than from
plots spreyed with 2,4-D,

Shefer and Finnerty (7) found that one-qusrter and one-half pounds
of 2,4-D ester spplied at the jointing stage resulted in serious yield

ecductions in two of four yeers. imine sslt at one-helf and one poun
resulted in similar recucticns in one yeer,

Finnerty (5) found thet NCP zmine, while slightly less effective
in weed suppression, wes definitely less injurious to oats then were
either 2,4-D amine or ester,

Taylor (t) reported thet trestments with 2,4-D ester, and .CP emine
epplieu at eignt ounces per zcre, two weeks after emergence to wheat and
barley were relatively ineffective against such weeds as wild buckwheszt,
Lady's thumb, and bernyerd millet. & reduction in yield wes experienced
from the 2,4-D ester on berley, end the HCF amins on whest.

Zalik (9) found that epplying six and twelve ounces of 2,4-D ester

to oats when they were six inchies high reducea the yield significently.



Davidson (L) reported thst there is a period when ozts are
vulnerable to 2,L4-U treztmerts, commencing about two weeks after
emergence and lasting for a period of apout two weeks,

Jenzen (¢€) reported that 2,4-D ester reduced the yield of oats oy
ebout ten percent with tne three ounce rate, and by fifty percent with
six ounces in cold weesther, but no reduction in yield occurred from
eight ounces spplied in warmer westher,

Burrows and Olson (2) reportec thet oats treated with 2,4-D ester
and amine, showed no significent difference in the meen yields for
chemicels, rates of seeding, end detes of treatment, and demage to the

main culwms by eerly trestment was compenssted for in &ll cases by

tillering,



ST e IALS AND #oTHCDS

Clinton osts were planted st the rzte of one and one-helf bushels
per acre in rows one foot apart on hay 5, 1953. Plots were 6 x 24.2
feet, rzncomized, and in gquedruplicste.

The chemicals used were the amine form of rCP and 2,4-D, and
endothal, The rates used were one-quarter, onz-helf and threes-quarters
pound scid equivelent per acre for MCP enc¢ 2,4-D. The rates for endothel
were one, two, and four pounds per acre. Chemicals were applied,

a) as a pre-emergence spray,
b) when the osts were eight inches high,
c) when the osts were fully hesded,

"lien the chemicels were applied when the oets were fully heaced,
the spray nozzle wes lheld oelow tue ozt heads, and sbove the weeds. i1l
trestments were compared with the check plots which were not spreyed.

Weed counts by species were made in plots representing the pre-
emergence end eight inch steges on June 29, 30 and July 1, Similar
counts were made for trectments mace after the osts were fully hesded,
on July 15, 16 and 17. The number of hesds per twelve feet of row was
determined for each plot. The four center rows of eech plot were
harvested on July 25 to determine yields per escre, Test weight per

bushel of osts from eech plot was also determined.
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reSULTS LD DISCUSSICH

Zffect on Yield of Cets

£11 yields of oats wers very low due to edverse weather condi-
tions.

Table I shows the effect of mCP, 2,k-D and encothal epplied at
tiiree different rates and dates upon the yield of oets in oushels per
ecre.,

When CP wss applied es a pre-emcrgence spray, yiclds varied less
then one bushel per acre for all spraying rates. The same is true for
the eight inchstage of appliceztion, With one exception, this was elso
true for the fully headedstage of applicetion, Changing the rate of
applicetion or applying MCP at the eight inch or fully headed stages
had little detrimental or beneficial effect on yield. However, zpplying
ICP &s a pre-emergence treatment increzsed yields 3.0 bushels or more
per acre, regerdless of the rate used.

When 2,4-D was applied as a pre-emergence spray, yields veried
only nine-tenths of a bushel per scre between the one-quarter and one-
half pound rstes, in contrast to 3.1 bushels for the three-quarter
pound rate, With one exception, the yield of oats veried less then one
bushel per acre where 2,4-D was epplied when the oats were eight inches
high, /fpplications made when the oats were fully headed resulted in
only seven-tentns of a bushel difference between the three rztes of sprzy-

ing. £11 yields were only sligitly gre:ter than the check plot,



TrolE I

TIELD O CiTS I BUsHeLS Fhit ACits WHaN SFE/Y.D WITH
n.C.P., 2,4-D, sFD s00TH:L AT DIFFsiNT kuTeS

Chemical Rete Time of Jjpplication
Pre-emerzence riziut Inches Fully readed

M.C.P. .25 27.2 23.L 23.7
2,L-D .25 2k .5 25.6 25.1
Endotheal 1.0 29.2 27.9 26.1
#.C.P, .5 27.6 23.8 27.3
2,L-D .5 e5.7 2l.3 25.7
Endothel 2.0 30,8 29.6 23.2
LVL.C .P. .75 27.9 2ha3 23.2
2,L-D 5 27.9 25.17 25.3
Endothel L.o 23.1 25.7 21.6
Chieck 2.1 24,1 2Ll




Post emergence trestiients with endothal showed some burning of the
oats lesves especially when sprzying wss made after the osts were fully
heeded, and at the higher rates,.

When endothal was applied as a pre-emergence spray the yields were
highest when the rate wes two pounds per acre. The one pound rate,
liowever , was only 1.6 buslels per acre lower. The four pound rate wss
7.1 bushels less than the two pound rate., The highest yield may be
explained by the excellent control of Lady's thumb smartweed, the most
frecuent eppearing species, &s shown in Table II. Yields veried 3.9
bushels per acre at the eight inch stage of applicetion for all spreying
rstes, with the lowest occurring from the four pound rate of appliéation.
ks the rate increesed, the yield decressed for all rates of spplications
when the oats were fully heesded., Yields varied .3 bushels per acre
between trectments, with the lowest agein at the four pound rate of
application, £11 yields from endotial applied at one pound per acre
were grester than the check plots, however, the two pound rzte applied
when the osts were fully hecced, end the four pound rzte zpplied as a
pre-emergence spray and when the oets were fully hecded gave slightly
less yields than the checks.,

pffect on Test weight of Cats

Table II shows the effect of MCP, 2;4=D znd endothal applied &t
three different rztes end detes upon the test weight of oats per bushel,
lest weights were very low for sll plots including the checks due

to adverse growing conditions. Check plots averaged only 27.0 pouncs
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TSl WaIGHT OF CL1S Pzit 5UshkoLl Srit: XD WITH i.C P,
£NO wRDOTHAL £7T DIFFuiSNT 1aTsS AND DalwS

3

2,L-D,

Chemical kate Time of ipplicection
Frs-emergence ~ight Inches Fully readed

=GP, .25 9.0 25.0 27.6
2,L-D .25 26.3 27.0 25.9
kndothal 1.0 27 .6 27.5 7.3
“,C.F, .50 27.L ¢6.3 23.6
2,L4-D .50 2u.9 27.3 27.0
Encothsl 2.0 27.1 27.1 2L.9
“.CLP. 5 2€.0 27.1 25.0
2,4-D .15 26.L 27.9 ¢5.0
Endothsl L.o 2L.4L 27.7 25.3
Check 27.0 27.0 27.0




per bushel, Test wesights of trested plots were inconsistent and

differences were not greest enough to be considered importent.

Effect on humoer of Heads per Unit of Kow

Table III shows the effect of 1CP, 2,L-D and endotinel spplied et
three different retes, end two different dates upon the heed count of
oats per twelve feet of one row in eech plot.

When IMCP was applied ss a pre-emergence spray, head counts varied
less than six heads per twelve feet of row for &ll spraying retes, ill
retes of spreying were greater then the clieck plot which received no
trestment. £4s the rate increesed, tne number of hezcds increzsea slightly
for all spreying retes when the oezts were eight inches high. 4is in the
pre-emergence dete of application, &ll spraying rates were grester than
the check plot.

Yhen 2,L-D was spplied es a pre-smergence sprey, head counts varied
less than eizut hezuds per twelve feet of row for all spreying rates,

/11 spraying retes were grecster than the ciieck plot. rnesd counts varied
9.3 heads between the one-gquarter and three-gusrter pound rates, in
contrast to 20.3 hezds for the one-helf pound rate when the oats were
eight inches high., £Again, all sprsying retes were grester than the
check plot,

ks the rate of encothsl was increessed &s a pre-emergence sprey,
head counts elso increased, with the largest numoer for all restes and

detes of spraying occurring et the four pound rate, “hen endothzl wes



Thols IIT

WUrBeR CF EafDS Of OALTS Pan TWolVe Fewl CF ROW WHoN SrheYoD WITH
“CP, 2,4=D iNo wiDOTHLL AT VHine DIFFEaiT nilaS AND TWO DiTeS

Chiemicel Hate 1Tire cf ‘pplication
Fre-erniercence sipnt Inches

8P, .25 177.5 166.0
2,4-D .25 183.3 193.¢
Endothal 1.0 173.5 195.3
1.C.P, .50 172.3 171.5
2,L-D .50 16,3 173.5
ibndothel 2.0 169.0 161.3
4,C.P. .75 172.5 1£9.6
2,L-D 15 177.0 16L.5
Endothal L.o 269 .0 197.3

Check 164.,0 164.0
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applied when the osts were eight inches nign, hees. counts were epproxi-
riately tue sane for the one enc four pound r:tes, however, the two
pound rete wes lower. &ndothsl showed higher head count tinen the checi,
as was true for FCP end ,4-D.

o

Llie fully hezced stage of epplicetion wes not recoruszd beczuse it

was the seme es the chack plot.

"otel viwaber of Weeds vy Species

Taole IV shows the totsl nuiber of weeds by spzcies per square
yerd, The field was very weady, with lady's thunu smartweed being the
predominsting speciss, Since tue check plots conteined & small rumocer

Jrass

of wild buclwhzet, barnysr: , ifoxtzils, end other wezus, ani they
were not evenly aistributed over the field, tuey, ere rnot shiown in
tebular form, 1hLe four predominsting species were more uriformly dis-
tributed end ere shown in teouler form. 7The term foxteils, includes

botn the gr

@D
W]

en and yellow species. Other weeds inclucdes Cereds thistle,

black nightslede, perenniel sow-histls, cusckgress, verennicl smertweed,

rough pigweed, fisld sorrel, knoiweed, mzjor plantein, bull thistle,

end yellow trefoil,

wffect on Lady's “lLurb Smertweed

Tavle V shows tle effect of [.CF, 2,4-1 enc endothzl zpplied =t thres
different retes and cetes upon the aviraee number of Ladiy's tlhumd sreri-

weea plants per sduars yarc,
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Lady's Thumb

Lamosquerter
nagweed
roxteils

Wild Bucxwheat
sarnyerd Grass

Other Weeds

Totel

1 ll»; 5
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I'CP wes tie least effective of the three chemicals for controlling
Lady's thuro. It wes most effective if epplied when the osts were aoout
eight inches high giving epproximetsly seventy-five percent control,
Wnen zpplied as a pre-zrersznce sprey, the control wes only slightly

vove fifty percent. Sprsiying with LCP when the oats were fully lLiceced

ay

geve very little control es far &¢s actusl kill wes concerna: but the weeds
dic show some eifects of the treztient. 4the effectiveness of the ciemi-~
cals was not influenced to any grsat extent by retss that wers used,

The emine form of 2,L-D wss somewhet more effective in controlling
Lady's thume then CP. The psttern of control was very similar for the
two chemicals ss fzr as retes and times of applicetions were concerned.
Pre-eriergence was least effective of &ll dstas used, end applications
nace when the osts were eight inches high were most effective. Hesults
from the tiree ratss used were vary similar as shown in fisure 1. The
effect of 2,4-D on lady's thumb thst was short of killinz wes very
similer to thst of rCP, Flaentis twisted, snowed malformations end were
stunted to verying degrces,

vndothsl gave excellent control of lady's tiwumb ss shown in Tecle V,
Best control was effected at the hezviest rate, however, excellent
control resulted when only one pound of endothal was usec per acre,

The most effective time of application was wien osts were eight inches
high, but spplicetions at other iimes were slso very efficient,

~ comparison of the three chemicals et the three retes cen be noted

resdily by referring to figure 1, 4 similer comparison of these chemicels

can be made for the three times of application by referring to figure 2.
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Effect on Tickle Grass

Tavle VI shows tle eifect of .CP, 2,4-D znd endothal agplied at
three different rastes and dates upon the average number of tickle grass
plants per square yerd.

As an averege for all times of applications, :CP geve vetter con-
trol es rates incressed as shown in figure 3. ALpplying :CP &t the pre-
emergence end eight inch stages gave better control than the fully leaded
stage s shown in figure L. All rates and dates of application of MNCP
gave a minimun of seventy-five percent control of tickle grass.

MCP was less effective then 2,4-D as a pre-emergence sprey for
controlling tickle grass, Almost complete control was ovbtained with
three quarters of a pound of 2,4-D on this weed.

kndothal was more effective at the pre-emergence and eight inch
stages then at the fully headed stage of application. Endothal wes tie
least effective of the three chemicals for controlling tickle grass.

The effects of rates for the three chemicals is shown in figure 3.

h comparison of the three times of application is shown in figure L.

rffect on Lambsquarter

Table VII shows the effect of MCP, 2,l4-D end endothal applied at
three different rates and detes upon the asverage number of Lambsquerter
plants per square yard.

MCP was the most effective of the three chemicals for controlling

lambsquarter. It was most effective if applied when the cats were fully



TisLlbh VI

LVERAGE LWUSER OF TICKLE GthSS FLANTS Pia SeUisis Yeid
WhHoN Srae YoD WITH 1:CP, 2,4-D, /ND wipUriliL

Chemical nate Time of ipplicetion
Fre-emergence riglt Inches Fully hezded

HCP .25 53.3 £0.3 71.3
2,L4-D .25 37.3 32.3 59.3
Bndothal 1.0 25.0 14.3 5&.0
MCP .50 21.0 27.8 76.5
2 ,1-D .50 6.3 LE .0 L .0
Encothel 2.0 3.0 35.5 137.3
nCP 15 31.3 17.8 50.6
2,L-D 15 c 54.0 L9.5
mndothel L. 3C.3 14.3 32.3
Check 1¢0.0 10,0 1£0.0
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AVERLGE KUISL OF LAMBSQUARTaw PLANTS FER SyUsns YAID
WHail SFith YD WITH 1CP, 2 ,4=D AND BihJCTHAL

Chemical Rate Time of fpplicciion
Pre-emerzence tisht Inches Fully nezdea

MCP .25 €3.3 39.0 51.¢8
2,L-D .25 72.3 53.3 22.5
sndothal 1.0 113.5 63.0 5.3
ACP 50 28.5 7L.3 23.3
2,4-D .50 1.0 33.0 52.5
tndothel 2.0 68.3 75.5 125.8
uCP .15 17.5 17.0 15.0
2,L-D .75 31.5 63.0 L2 .5
Encothal L.o 5T.b 53.3 97.5
Check 136.5 136.5 136.5




headed giving epproximately eighty percent control, however, the pre-
emergence and the eight inch stage of application gave more then sixty
percent control as shown in figure 6. The effectiveness of the chemical
was influenced as the retes increzsed as shown in figure 5.

The amine form of 2,h-D gave somewhat less control of lambsquerter
than HCP. ‘Yhe pattern of control wss similar for the two chemicels ss
far as dates were concerned, but different for the retes. &4pplications
mede when the oats were fully heezded gave slightly better control then
applicstions msde at the other two dztes. hesults from the three rates
were very similar, with the one-half and three-quarters of a pound rates

“giving slightly better control then the one-cuarter of a pound rste ss
shown in figure 5.

Endothal was the least effective of the three chemicals for con-
trolling lembsquarter, It wes most effective if applied when the oats
were eight inches high giving approximately fifty percent control. When
epplied es a pre-emergence spray, the control was about forty percent.
Spraying with Endothel when the oats were fully hezded gave very little
kill, but the weeds were stunted and showed some effects of thé chemical,
The effectiveness of the chemical was influenced slightly by the four

pound rate of egpplication, es shown in figure 5.

Effect on hagweed

Table VIII shows the effect of MCP, 2,4-D end endothal zpplied et
three different rctes end dstes upon the averzge numver of regweed

plants per square yard.
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T.5LE VIII

EVard Gl aUrskd OF RAGY=sD PLINTS PEh SGUinE YAD
WrAsN SPisYED WITH RSP, 2,b-D ARD mliDOTALL
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Chemicel tiate 1ime of /pplicetion
: Pre-emergzence  migiht inches  rully nezded

i.CP .25 73.6 26.3 21.3
2,L-D .25 3L.3 2Ly 9.t
Endothel 1.0 36.0 10.5 22.5
MCP .50 9.5 28.3 31.0
2,4-D .50 5.3 3€.5 6.5
Endothel 2.0 15.¢ 2.5 22.5
.CP 75 11.3 36.0 5.3
2,L-D .75 6.t 50.3 6.t
Endothal L.o 5.% 9.6 £.3
Check 96.0 96.0 96.0




Data on ragweed control is less reliavle than for lady's thund
because of less uniform distrivbution of the weed,

Ls an average for all times of applications, MCP geve vetter con-
trol of ragweed as retes incressed. (Suown in figure 7.) :pplying ..CP
when the oats were fully headed geve spproximately eighty percent con-
trol. The pre-emergence, and eight inch stages gave slightly less than
seventy percent control as shown in figure €.

With the exception of the eight inch stage of application, 2,u-D
was more effective than NJOFP. The effectiveness of the chemical wes not
influenced to any greet extent by the different rates that were used.

Endothal was most effective at the eight inch stage of application.
Lt the pre-emergence and fully headed stages of application, Endothal
was less effective than 2,4-D. The effectiveness of the chemical was
greatly influenced by the rste of application. The hesviest rate gave
the best control.

L comparison of the three chemicsls as to rates is shown in figure 7.
Tiie effectiveness of the different dates of applicetion is shown in

figure €.

wifect on Foxtails

The effect of MCP end 2,4-D on foxteils was erratic, and in over
fifty percent ol cases, no control wes indicated at any rate or time
of application. Endothal was ineffective as a pre-emergence spray

regardless of rate, but gave complete control on two occasions at the
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eight inch end fully lLececea stages of application, rnates of encothel

did not mske much dif ference.

rffect on Wild Buckwheat

Stends of wild buckwheat were not uniform, end treasted plots often
contained more of this speciss then was found in tie check plots.
#CP cid not show any control of this weed except wlien avplied at the
nighest rste ct the fully heaced stege. 2,4-D was not effective &t eny
rete or time of epplication, Endothal et the four pound rste when zp=-
plied &s a pre-emergence spray, reduced wild buckwiest to five-tenths
of a weed per sguere yerd, &£t tie eight inch end fully heeded steges,

sll rotes of encothizl gsve one-luncred percent control,

wffect on Bernyard Grass

The distribution of barnyerd grass wes very irregulsar, snd the
cnecks contsined zn average of only tihree plsnts per sGuare yerd. ThLe

majority of trected plots contained more bernyard grass than tie checks,
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St.afuld

1. Tie effects of tle amine form of ICP end 2,4-D and indothel on
Clirton o&ts and weed species at vericus times enc retzs were studied.

2, Yields ol ell plots were low due to climetic conditions. =Zest
yields ceme from plots witn tire best ledy's thumb control,

3. Test weizh:ts were inconsistent arong tresteda plots, =nd ciffer-
ences vere not grest enougn to ve considercd importont due to an adverse
growing s=z&son,

L. none of ths chemicels scverssly zifected the numoer of hesus per
unit of row.

S. Flots were very weedy, with an everege of 1495 weeds per square
yard.

6. bkndothzl gave excellent control of lzdy's thumb for £ll rcies
and detes. The postbemergénce rstes end dates of sprey burned the leeves

of the osts. Ikndotiiel wes efficient in killing wild bucxwnest where it

7. 2est control of tickle grass wes obtzinea from 4-D epplied e
{. 2est trol of ticide gras t hi 2,u-D eppl s
a pre-emergence spray. However, all ci:emicrls at all retes and detes
of epplicetion geve some control,
€. Lambsguerter wes controlled pest by epplicetions of 1CP &t tle
S EDR
fully hesded dete. The effectiveness of 2,L-D was almost es pronounced

€S T,
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—

9. In gener:l, 2,4-D geve best control of regweed. i1l chemicels
gave some control for a2ll rates and detes of gpplication,
10, Beczuse of low yield, test weight, end thin stend of oects,

along with a lack of uniformity of weed species, and &dverse weather

concitions, this experiment should be duplicatecd,
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