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Crabgrass is one of the most troublesome of sll summer
weeds in the entire Southwest. In the growing of straw-

rries, crabgrass 1s usually an extremely serious problem

o
[

aince it competes for nutrients and molisture in the hot dry
part of the summer. Thig is 2 critical time for the produc-
tion of runner plante in strawberrieg, and any reductlion in

vields. Cooper (8) has
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runner plants ususlly means reduce
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smzller number of plants per sguare foot regults
in a reduction of marketsble and total strawberries the fol-

lowing year until there is an aversge of at lesst four and

jans

sometimes as many as gev plants ver square foot. Shoemaker

i~

(32) ned evidence thst the time of runner plant forma-

%,
otal

O

~tion wass also important since early rooted plants sre the
most productive.

Another factor of imporisnce in recent years has been
the availsbility and expense of hand labor. Hemphill (26)
hag ststed that the cost of growing an acre of strawberries
excluslive of harvesting may vaery from legs than one hundred
dollars up to two hundred snd fifty dollars. Thils varistion
ig determined lsrgely by the amount of hsnd labor necessary
to keep the field free from weeds it hzs also been common
for new fiselds to be abandoned becsuse 1t wae not possible

a

or precticsl to control weeds by hand. Denisen (18) has

stated that it is possible to reduce the necesczsry hand labor



for weeding atravberries by =z

™

with the use ¢of chemicsl wesed
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REVIEW OF LITERATURE
Chemnicel Control of Crabgrass

Chemiczl weed control has been of some economic im;or~
tznce in this country since the lsst decade of the ninsteenth
century, according to Muenscher (33), but little progress was
made after thst time for slmost fifty years. Except for =z
few selsctive weed killers developed in the 1920's and 1930°
there wag no outstanding progress made until sfter the dis-
covery of the herbicidal properties of 2,4-D (2,4-dichloro-
phenoxy-scetic acid) in 1944 according to Ahlgren (1). Sincs
that time there hss been z tremendous zmount of experimentsal
vork undertaken on chemical weed control involving numerous
materials.

At firet, 2,4-D was thought to be effective only on
oroad-leaved plante but has more racently besen used with suc-
cess on crabgrass. Denielson (10) found thst 2,4-D succsgs-
fully controlled crabgrase for three to four weeks in fleld
and sweet corn when two pounds of a seventy percent mixture
of the sodlum gelt was applied immediztely after planting.
Jsooe (31) found 2,4-D to be effective in controlling Digi-
taris specles (crabgrass} on both cultiveted and pasturs
lands. Defrance (14) found thst o wixture of the butyl
ester of 2,4-D (1:4000) and FP¥A (phenyl mercuric scetate)
(1:8000) auplied a2t the rate of one gsllion per 100 sguare

fzet controlled crabgrass in lawng, with little damsge to

o

Kentucky Blue Colonial Bent Grass, and Chewing's

rsse,

Fescue. %Wolf (48), Day (12), and Gianfagna (22) found that



greenhouse grown plants of three species of crabgrsss with sn
acueous solutlon of the potassium sslt of 2,4-D and hsld them
oy ot

in chzmbers at constant temperatures of 5° C., 189 ., and

259 C. and scusl light intensities. All were more suscep-

ow

.

;ible st higher than st lower temperature
P¥A was used mainly as 2 funglclde until the acclidental
discovery of its herbilcldsl properties on crabgrass in connec-
tion with experimentsl work on putting green turfe. Defrance
(14) found that a PMA solution controlled crabgrass in a
putting green turf, He recommended a 1:6000 solution with
z 114000 golution of 2,4-D butyl sster at the rgte of ten
gallons per 10Q0 scusre feet. He also suggested that =
1:10,000 selution of PMA be applied once a month ze & preven-
tetive sgainst crabgrass. Grigsby (24) found P¥MA to be
effective sgeinst crabgrsss in lswns., Some injury to peren-

splicstions.  Nutter (38) found

nlal gracs

PHMA to be one of the best materisls teo control crabgrass in

turf. Welf (48) found FMA (1% to 4 pounds per acre) alone,

]

and in combinstion wlth 2,4-D contrelled crsbgrsse seedlings

in glsdiolus with no hermful effect when the gladiolus les

were five inches high. DeFrence (13, 15), and Nutter (5bB)

&)

rood succesg in controlling crzbgrass
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with the following commercial preparstions of FiA: FPursturf,

Purstized 806, P¥A--AL, Tat-O-Lect, Puratized 641, and Scutl.



KOCN (potassium cyanate) has been used almost exclusively
as a pre-emergence herbicide gince it 1s very toxic to most
growing plants; however, the surviving plants are benefitted
gsomewhat as the compound breaks down in the soll since it
relesces some nitrogen and potassium. DeFrance (15) found
that a one percent solution of KOCN gave fairly good control
of crabgrsss in turf. There was a noticeable discoloration
of the turf, but usually no permanent injury resulted.
Grigsby (24, 25) found that KOCN at twelve pounds per acre
gave good control of crabgrass on golf greens but produced
injury that lasted three weeks. Nutter (34, 35) reported
that KOCN at twenty-five pounds per acre was one of the four
best chemicsls for controlling crabgrass in turf snd that it
had given satisfactory control with as little as elght to
sixteen pounds per acre without causing permanent injury to
the turf. Wolf (46) reported that KOCN had recently shown
promise as a control for crabgrzss but that much experimental
work remained to be done. Glanfagna (21, 22) found that KOCN
was successful in controlling crabgrass for eight weeks when
used as a pre-emergence spray. He alsé reported that KOCN
at 75 and 150 pounds per acre controlled crabgrsss in gladi-
olus as a pre-emergence treatment. Injury was avoided when
only the bases of the gladiolus plants were sprayed.

Currier (7) found that MH (maleic hydrazide) applied as
a 0.2 percent agueous solution killed grasses other than
barley when the plants were young. The plants were killed

faster when 0.024 percent Vatsol was used as a spreader for



the ¥MH. UYaywell (42) reported that MH was not effective in
controlling crabgrags when applied ss & pre-emergence spray.
Curtis (8) found that MH inhibited the growth of many species
of gresess two months. Six poundg per acre applied as a ground
grray around young apple treeg csused no reduction in growth,
DeRose (18) reported that CIEC (O-igsopropyl N, &-chloro-
phenyl, csrbamate) would control crabgrass seedlings in the
germinating stage and that 1% had an inhibitory effect on
larger seedlings. It was not harmful to transplanted straw-
berry plants when the concentration was as low as one ng.
per pound of soil (zpplied in fifty ml. agueous spray) in
fiste. E£evere stunting, however, wse noticed when concentra-

ticns of two aznd five mg. per pound of soll were used. It

reduced growth seven times ss much asg eimilar compounds.

These included IPC (isopropyl N-phenyl carbsmate} from which
CIPC is derived.

Grigsby (2£4) found PCP (pentzchlorophenste) and NakCP

(sodium pentschlorophenate) gave control of crabgrass seed-
lings but injury to perennial grasses was notliceable after
heavy applications. Gianfsgna (21) reported that NaPCP was
successful in controlling crabgrass for elght weeks when
uged 38 & pre-smergence spray.

Warren (41) reported thet N-{l-nsphthyl) phthslamide
2t two and four pounde per acre reduced crabgrass stands g
total of forty-five percent tc seventy-five percent with the

remainder being severely stunted. Feldman (19) suggested

that N-{l-naphthyl) phthslamide a2t five to ten pounds per



acre wae an effective pre-emergerice wead killer when applied
as an sgueous sprsy.

Runyan (28) reported thst dinitro salts were sffective
against crabgrasse seedlings in turfed arsss.

Nutter (38) found thet EH2 (dichlorsl urea) gave good
control of crabgrsss seedlings.

Molf (46) reported that Calli, (calcium cyansmid) gsve

h
—

promige of controlling crabgrsss when used a$ a pre-emergence

trestment on maise and potatoes.

Chenmical Weed Control in Strswberrles
Investigstors in chemical weed control have been hindered
greatly when working with many crops due to the extreme sus-

ibility of these crops tc vsrious herbicideg, but have

o
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been more succsseful with strawberries since thie crop is at
lesst moderately recistant to many herbicides.

Yilson (44, 45) feund 2,4-D czused injury to transplanted
gtravberry plants when spplied at either two or three pounds
per zcere. Injury was more severe in plots treated immedi-
ately befcore planting. Very little injury was noted where
applications were made zs much as two weeksg before planting.
Symptoms conglsted of twiebing of petioles, stunting, snd

some burning of follage. Two weeks later the symptoms hed

disappesred. No sevsre injury was noted when 0.8 pounds of
2,4-D zcid eguivalent per acre was spplled ilmmedlately after

scraping snd strawing in early spring. Preplanting applica-

tiong of two pounds per acre casused temporary stunting if the



plants were cet within one week after application. Carlson
(2, 3, B) found seversl varlietlegs of strawberries that tol-
erated pre-planting snd post-planting spplications of £,4-D,
He 2leo found thst strswberry plants which were to be trans-
planted could bve protected from 2,4-D injury by dipning th
roots in =zctivated carbon before transplanting, and thst

T

runner production wae reduced by using 2,4-D. Holm (29)

found that as little ss one pound of 2,4-0 per acre czused
temporary wilting of strawberry plents lseting from three

s

to seven days; however, two appllcatlons of two pounds each
appliled just s runner production started and thirty days
later only reduced runner plant productlon twenty psrcent.
Denielson (9) reported thst 2,4-D gt 1% and 3 pounds per
gere gave the peme results when applied in five gellons of
water per acre se when puplied in 100 gallons of water per
acre to both corn snd strawberries. %Weed kill was not suc-
cessful when hesvy rainfall came s short time after spplica-
tion. Begt regults were obtained when the scll was rolled
to peck it immedistely after application., Penisen (17) re-

er scre of 2,4-D

[

vorted that two applicztlons of two pounds [
on Dunlap strawberries in 1250 showed no significant reduc-
tion in yield in 1851, In 1951, a twe pound rate of applica-
tion spplied twice to Robinscn strawberries planted in the

spvring 4id not sstisfactorily control weeds and gave & sixty-

03

three percent reduction of rooted runner plents. Hemphill
(27, 28) stetes thst three applications of 2,4-D at two pounds
per scre each spplied as =z pre-planting, a June, z2nd an

August summer foliage spray only reduced runner plant productlon



five percent, snd the following year there was an sversge in-

crezse in yleld of thirty-five crates per =zcre over the check.

He slso etoates thst with Blaskemore strawberries, a three pound

ke

olisetion of 2,4~ followsed by succesglve 1z

pound foiiasge spmilcations in June, July, =nd August reduced
runner plants by sbout thirty-five percent. VWeed control was
not good due to excessive vsin. Howat (30) found thet the

smine form of 2,4~-D was not as effsctive in controlling woeds

the nonvolatlile =cter ot the sszme rate. However, s

per scre treatment of the ester, 2t the end of the
spring dormsnt period, regulted in azbout ten percent of the
flowvers being eterile in Dakots and Dunlay stravberelse end
about Twenty percent dried without forming fruit. Nylund
(38) reported that ninec varletles of strawberries treated

with two successive cons pound per zcre ap

thermors, the varisties 4id not respond differently to the
treatments.

thite (43) stated that MH at 1000 to 3000 p.p.m. de-
leyed the blossoming of Brigtol blsck rsspberry plants from
twenty-four to thirty-esight days, and that Irult msturity
was delayed from sixteen to twenty-threes days. Vegeltstive
growth which wes temporarily inhibited was later followed

by normal growth. TFollage wsg not injured by ratesg of

PO )
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2.p.m., slightly injured at 2000 p.p.m., and



wag geverely injured gt 3000 p.p.m. Less complete informa=-
tion suggests that esarly spring applications might also de-
lay the blooming of strawberry plants. Hemphill (28) stated
that MH ot twelve pounds per acre as a planting application

followed by summer follage sprays of eight pounds each in

5

June and August reduced runner plants to only forty percent
of normgl and preduction the following year was decressed by
forty-gix crates or about twenty-two percent.

DeRose (18) reported that CIPC at low concentrstions
(up to 1 mg. per pound of soil) had no noticesbly hermful
effects on strawberries that were transplanted in flszts in
the greenhouse. Concentrations of two mg. or more per pound
of soll caused severe stunting of strawberry plants. Holm
(22) found thst post-plaenting applications of ten to fifteen
pounds of CIPC per acre severely injured strawberry plants.

Carlgon (4) found that smmonium TCA and sodium TC&
killed strawberry plants when used in herbilcidal concentre-
tions.

Holm (29) reported that EH1 (sodium 2,4-dichloroghenoxy-

]

ethyl sulfate) at six pounds per acre resulted in a ten
vercent reducticn in runner plents. Carlson (&) aleo
reported thet the use of EH1 czused s reducticn in the
number of runner uvlsnte. Hemphill (27, 28) rerorted that

EH1 when used at Tour pounds per scre as 2 preplanting ap-

plication followed by two summer folisge sprays of two pounds

by



each reduced runner plant production by seventeen percent.

However, it resulted in s decrease in production of only

&

seven ¢rates per acre the following year which was not sig-

o

nificent. He also revorted that in naw >lwnt1nw of Blake-

jass

more strswberries, a planting applicaetion of four pounds of

]

&
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EH1 followed by three gummer folisge spr
resulted in an sight percent reduction in runners. Heavier
rates of applicaetion resgulted in a more gevere reduction in
runner plante, Denisen (18, 17) reported that a four pound
application of EH1l just before applying a summer mulch fol-
lowed by 2 six pound awvplication four weekeg later increased
the production of ever-bezring strawberries by an average of
16.2 percent. He glso reported that two applications of
elght pounds of EH1 on Dunlap strawberrisgz gave no signifi-
cznt reduction in yield. The following year, runner produc-
tion was reduced by twenty-onse percent from s six round rate
of applicstlon. Han noureg of hoeing were slso reduced by
gseventy-six percent.

Carlson (3) found that EH2 reducel runner produciion

of strawberriecs vher used in herbicidel concentrations.

Hemphill (28) reported thst EHZ st elght pounds per scre
for four applications which was necessary for fairly good

weed control resulted in g thirty-five percent reduction

in runnsyr plante in Slakemore strswberrlies.

Navidason (11) reported that DNOSHEP (dinitro~-O-gssc-
butyl phenocl) at 1.8 wounds per scre gave excellent control

ys of the same gmount



feil., EStrawberry leaves were burned to the crown but very

1ittle permsnent domsge could be observed the following

o

snring.



MATERIALS AND METHODS
In this series of tests there were three main divisions:
Greenhouse trisls with crabgrass.
Greenhouge trisls with strawberries.
Field triale with crsbgrass =znd strawberries.
The following chemicals were used: CaCNs, CIPC, CMU

(3-,p-chlorophenyl,~1-1-dimethylurea), DNOSBP, EH1, EHZ,

2]

kerosene, KOCN, MH, NgPCP, N-(l-naphthyl) phthalamide, FCP,
PMA, Scutl, S-2500 (silics floride compound), TCA, and 2,4-D.
Greenhouse Trials with Crabgrass

A supply of crabgrass seed was harvested in the fall of
1281 near the campus of Cklshoma A. and M. College, Still-
water, Oklahoma.

These geed were chilled for seventeen days at thirty-
five to forty degrees F. since it had been shown by Toole (40)
that thle was the mosgt effective method of breaking the rest
period on freshly harvested scsed,

Twenty-six flate twenty inches long, sixteen inches
wilde, and three incheg deep were fllled with a uniform loamy
¢0il thst was comparatively free from weed seed and placed

on the south bench of the west room of the sash house. Two

N3

¢

of these flats were seceded with 2.92 grains (zbout 300 seed)
each on January 14 to sct as checks.

After 1t had besn determined that two to four days were
required for several seed to germinate (the daily meximum

temperature was usually between elghty and ninety degrees F.)

the initisl two flazts were replsced.



The twenty-six flats were then seeded with a like
amount of seed on January 18.

Ten other flate of the same size were filled with &
feirly uniform hegvy textured soil gnd placed on the south
bench of the =zast room of the sash house where the teﬁpera—
ture wae about sixty-five degress F. during the day.

All of these flasts were geeded January 21 and were
moved to the north bench of the center section of the sash
house where the dally meximum temperature was between seventy
and elghty degrees F. before there was any evidence of germi-
nation.

The seed in each flat were broadcsst over the surface
of the soll znd the flats were watered every one or two days
in order to keep the goil surface moist to insure the maximum
gmount of germination.

Chemicals were applled in sach instance as soon as there
wag evidence of germination of crabgrass.

The following treatments were applied:

In the initisl twenty-six flats (Janusry 20)

Scutl - 110 znd 220 pounds per scre,
S-2580C - B0, 100, gnd 150 pounds per acre.

pounds per acre (special

!

Calle -~ B0, 100, and 200

£

grade).

NaPCP - five and ten gzllons per acre (ten percent
active ingredients).
TCA - B0 znd 100 pounds per acre (ninety percent

active ingredients).

2



KOCN - eight snd sixteen pounds per acre (active
ingredients).
CMU - % and 1 pound per acre (active ingredients).
2,4-D - one and two pounds per scre (acid equiva-
ilent).
PMA - &% and 7 quarts per acre {(ten percent sctive
ingredients).
W~ (1l-naphthyl) phthalzmide -~ five snd ten pounds
per acre (active ingredients).
MH - three and six pounds per ascre {(active ingre-
dients).

Two check flats.

L62]

cutl, 85-2500, and CaCNs are commercial or experimentsl
) 3 ) P

preparstions in which the percent of active ingredients were

not

stated.

Scutl, 8-2500, and CaCNE were mixed with sand and applied

with a salt shaker. The other msterials were applled in water

wilth

each

s small hand sprayer. A cardboard box wag plsced over

flat gs the sprays were being applied to prevent the dif-

ferent materiszls from contaminating nearby flats.

In the remaining ten flats (January £86)
DNQERP - 1% znd 3 pints per acre (fifty-four per-
cent active ingredlents).
PCP - five and ten gallons per acre (ten percent

sctive ingredients).

6

CIPC - one and two pints per acre (40.6 percent

active ingredients).



Kerosens - fifty-eight gallons per acre.

Three chack flats.

511 of the materials in this group were spplied in

ml. of kerosene per flat (fifty-elight gsllons per scre)

ten

eX~-

cept the ten gallon rate of PCY which wass applisd in twenty

ml. of kerogene.

The results of these trials will be found in tables one

v
o
SL}

Greenhouse Trisls with Strswberries znd Crabgrs

These tests were conducted in much the sgame mesnner

-

the first trisle excespt that special sttention was pald

8

a8

to

the effect of the varlious chemicasls upon the growing strgw-

berry plantsg.

One hundred Blskemore strawberry plants were dug

Februsry 21, 19582. They were dug in such a manner that

te were dlsturbed very little, and then placed

Tour to a flat on the south bench of the sast room of

the szsh louse., The 2d4ditional s0il in the flats

a sandy loam infested with numercus weed geed.

wasg

Thege flates were moved tc the south bench of the

wegt room of the sgsash house on March 4, 1956Z.

The flats were seeded with approximately 800 crab-

geed esch on ¥Warch 10.

04
=
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All flatg wvere fairly uniform anéd the strawberry

plants were making repld vegetative growth at the time

cf trestment.

The following treatments were applled on March 15:



5-2000 at the rates of 50, 75, snd 100 pounds per

acre,

Seutl at the rates of 330 and 440 pounds per acre.
at the ratsg of 400 and 500 pounds per acre.

KOCH at the reteg of twenty-four snd thirty-two

B

at the

— <
o il
*’J.:,\u

ients).

in

b 3
at the ra
2,4-0 at the
i) + )
LHZ =2t the rat

rateg of two snd

TROEBP st the rates of two and 7
alt the rates of five and e

Two check flate.

m e

e &

Supplemental trisle

8c i

and 15 includ

fcutl at the rate of 880 pounde
NaTCA at the ratee of ten end fi

V]

21

e

lght
EH2

-

CIFC at the rate of eight pints

of twenty-five

pounds per

10.2 pounds p

ste of four pounds per acre (active

ight gellons per

fteen pounds per

acre

&

&Y acre.

per acre.
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8-2500, Scutl, and CaCNy were applied dry. All the
other materials were appiied in water.

The strawberry plants begen blooming by February 28, and
the blooms were removed soon after they opened in order to
hagten runner production. Temperature readings of the soil
were taken seventeen times during the next twenty-one days
after moving the flats to the west room of the sash house.
They were taken at various times during the day and resdings
were secured concurrently at each end of the room. The max-
imum reading was ninety-four degrees F. and the minimum was
se#enty degrees F. with the average recorded temperature
being 82.8 degrees F. The east end of the room averaged
5.7 degreeg F. warmer than the west end during this period.
Thesge dats are recorded in table three.

When the crabgrass seed were sown, there were numerous
weeds already presgent including several crabgrass seedlings
about 1/2 to 3/4 inches high., The seed were brosdcast over
the surface of the goill, and flats were watered thoroughly
approximately every two days in order to keep the goil sur-
face molst to insure the maximum smount of germination.

No counts were made on runner plant production due to
the emz2l1ll number of plants invelved, but plants from at
least five different trestments (Scutl at 440 pounds per acre;
GaCNg at 400 and 600 pounds per acre; 2,4-D 2t 1% pounds per
acre; and CIPC at two pints per acre) had one or more runners

before there were any runners in the check flats.



Field Trigls with Chemicsl Weed Killers
Forty plots of Blakemore strawberries were transplanted
were in a

in the field in February, 1352. Thsse plant

T
o]

block ten plots wide and four plote long. Each plot con-

tained fifteen plants and was three feet wide gnd forty-five
feet long with an alleyway thres feet wide between each two
ots. This block was in a uniform loamy

soll with & gently rolling slope 2nd wss heavily infested

they apnes
All plotg were kept cultivsted and hoed so thalt no weeds

were present on May 6.
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applled on Mey 6 W1Lh an
overhead sprinkler so that molsture conditions “\al‘ be ideal
for craebgrase seed germination. The strawberries were also
irrigsted zs needed thrcughout the summer and fall,

801l and =21ir temperatures were recorded with a thermo-
rayh in the pecan grove which is only a short distance from
the glravberry fleld. They were recorded for a total of

twenty-six daye beginning immediately before application and

continuing for several dsye thersafter. They were recorded
in the same manner for the gecond zpplicstion. This informa-—

ticn 1g recoxded in charts one and two.
The thermegrayh faliled to record the temperature for

sevaral dasys =nd temperature receordings frow the campus



<0

weather staticn were sgubstituted., Thig informsiion is in

table four,
The following trestuments were spplled on May 8 in &

sd four-replicated block,

e
»
o
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&}
]
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N
)

f$H1 -~ elight pounds per acre.

8-2500 - 100 pounds per acre.

8-2500 - szeventy~Tive pounds per acre.

¥ogt of the plants were growing vigorously at the time

of the Tirst treatment wlth several plsnis having from one to

four runnere each. A striy twe feel wide was sprayed the
entire lengih of esch plot. The middles were cultivated on

May 31 lesving a2 strip eighteen inches wide undlsturbed in

Urabgress geedling counts vere msde on Mey 22 in the

following manner: A gmall wooden frame was constructed one
foot wide and three teet long. The freme wse then centered
over the third, elghth, and thirtesnth plants of each plot,

and all the eeedlingeg in a total of nlne square

zet were counted in each plot. Thils infermestion appears 1in

=
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Pictures were taken on June 18 of an entire replicste
with twe plots included in sach photograph. Thesge pictures
are shown 1in plates one to ten und eazch one 1s palred wilth
a rhotograpn taken of the game plote on October Z0.

A1 plots were hoed on June 15 and were kept relatively
free from wesds the remainder of the growinyg sesson.

stiong c¢f chemicslis were made on July

fiet
)
Ll
l_l
-
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i
o
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%
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o

U that corrvesponded bto those msde on Maey 8 exceplt that no
effort was mede to maintaln the mulch.

A11 prunnsy plants were counted on June 18 and all rooted

runner plants were counted on ie

ctenber 14 snd 10 and sgein

in December. This information is contgined in taebles siyx,

seven, asnd eight.

P . T aen e o~ e 5 3 a I F e P S
Colored photograschs were taken of zingle sirawberry

plants {(wother and runners) ten days af¥ter the second appli-

cations to show th

[4i]

severe damage done by two of the chemicals
that produced 1ittie spparent damage Trom the Tirst appllca-

tiong., Thege photogravhs are in plates eleven and twelve.



RESULTS AND DISCUSSION OF STUDY
Greenhouse Trisls with Crabgrass
» the first series of trisls in the greenhouse, fif-
teen materlials were used in an attempt to determine those
that were the begt crabgrass killers. The resulte are shown
in tables cne and two.
TABLE

EFTECT OF 20ME HERBICIDES

ON GERMINATION AND GROWTH OF CRABGRAS
Treatment Rate Germ. at Ger m. Total Max. Ht, Ave. Ht,
per 21 da. |Dbetuee Germ:* (inches) (inches)
Acre 21 & 30 da.
Check 23 23 46 5 2%
(Ave.3d)
1PC 1 pt 11 24 35 1 3/4
“*IC 2 nt 16 36 52 1 3/4
DNOSRP 1% pt 26 17 43 2 1
DNOSEP 3 pt 8 26 &4 1 5
pop# 5 1b 20 13 33 = %
PCP 10 1b 4 4 8 24 2
kerosene 58 gal 17 22 58 1 2/4
¥It has been suggested by Fosse (20) thet pentachlorophe-
nol be zpplied in o0il; however, 1t was only partially soluble
in kerosene and much less than the five and ten pound rates

weg actually applied,

*#Thig includes only those that were alive zt the end of
thirty days.

The germination wasg very poor in this entire group, prob-

s a result of the low tempersture where these flats were

W

ably
originally seeded (about sixty-five degrees F.) and also where
they were ultimately moved to (about seventy to eighty degrees

F.), or from the effect of the heavier textured soil.



TABLE II
EFFECT OF ¢OME HERBICIDES

CN GERMINATION AND GROWTH OF CRABGRASS

Trestment Rate Germ. at CGerm. Total Max. Ht. Ave. HE.
per 21 da. between Germ. {inches) (inches)
Acre 23 & 30 da,

Check

(Ave.?2 125 22 147 8% 4%

Scutl 110 1b 108 18 124 54 S

Scutl 220 1b 7% 31 110 %) 1z

$=2500 5C 1b 20 45 65 2 &

S-2500 100 1b O 1 1 - -

S-2500 150 1b 0 0 0 - -

Cally 50 1b 42 24 66 5 - 31
CaCie 100 b 50 27 77 5 5-33
CaCNs 200 1b 34 25 59 3

NaPCP 10 1b 16 15 - g : :

TC4 50 1b 2 20 22 : z
TOA 100 1b 8 31 a7 3/4 s
KOCH 3 1b 14 3 4 3/4 5
KON 18 1b 91 49 8 3/4 E

CHU % 11
CHU 11
1
1

oT
l——l

O
DD
ot
oy

oo (SN
DN
CR
~
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i
]

2,4~D 1 1b 19 18 37 54 5
1 o
2,4-D 2 1b 8 4 12 . %

PMA 3% q
PMA ot 72

laW N

ROV
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0
e9)

MR

3 1
HH 61

oo
Cr
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O
~J
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s DD
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¥-1(naphthyl) 5 1b 84
phthalamide

N-1 (naphthyl)10 1b 20 30 50 5 1
vhthelamide
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Effect of Various Treatments on Crabgrass

CIPC st two pints per acre caused a slight initial delsy

3]

in germination and moderate stunting of seedlings but did not
reduce the total stand of crabgrass when compared to the
checke., The one pint rate of application produced almost the
szme results except it did reduce the seedling count to about
geventy-five percent of that in the check,

DHOEBY &t three pints psr acre delgysd initlial germina-
tion somewhat and causeed burning, stunting =znd s chlorotic
appearance on seedlings end reduced the teotzl stand to
seventy-five percent of the chec The 13 pint rate caused
some stunting of seedlings but delayed germination very little
and csused only s slight reduction in the total stand.

PCP at five gallons per acre stunted seedlings somewhat

but cauged little delay in germination and reduced the total
to about seventy percent of the check. The ten gallon rate
of application did not have much of a dwarfing effect on the

geedlings but 4id delsy germinstion somewvhat asnd suppressed

total germinstion to seventeen percent of the check,

y

Cerogsene at fifty-eight gallons per acre had little

D

effect except a moderate dwarfing on geedlinge and a slight
reduction 1in total stend when compared to the check.

aorzss seed about seven
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days st 110 pounds per acre agnd ten to fourteen days at 220
zpounds per scre. This was the only sppreciable effect noted
since the crabgrass made normal growth after this initisl
delay and there was only a small reductlon in the total

stand when compsred to the check

=1



5-2500 at fifty pounds per scre delayed germination fronm
fifteen to eighteen deys znd the seedlings were stunted for

ca-

[

the entire period. The 100 and 180 pound rates of appl
tion were highly effective since one smell seedling wa
present at the 100 pound rate asnd nons gt the 150 pound rate
st the end of thirty days.

CalNeo csused a delay in germination of three to seven

used a

W

dayvs at the 50 snd 100 pounds per scre rates znd cs
reduction of gbout fifty percent in the total germination of
crabgrass. The 200 pound rate caused a more serious initial
delay =nd also cgused some otuntlng of the seedlings but 1t

reduced the totzl stsnd very little more than the lower rate

NaPCP reduced the

0g

rermination to twenty percent of the
check gt both the five snd ten gallon rates per acre. There
was & delay in germination of about fifteen days and & stunt-
ing effect on the seedlings at both rates and & yellowing
effect was noticeable at the ten gallon rate of application.

NaTCA reduced the total stand to twenty-five percent of
the check at the 100 pound per @@re‘rate of aspplication and
even more at the fifty pound rate, EKach csused g curling
and distorting effect on the crabgrass seedlings snd all were
gseverely stunted.

KOCN reduced the crabgrass counte to thirty-five percent
when compared to the check., Many seedlings dled shortly asfter
emergence and the remsinder were stunted and chlorotic at both

the elght znd sixteen pound ratesg of applicstion.



)

CMU at one pound per acre gsve comelete control of crab-

rrass and the pound rste reduced the etend fto about twenty
percent of the check. It alsc delayed initial germination
several days znd stunted the seedlings.

Both the one and two pound per acre reates of spulication

of 2,4-D dels

‘»‘J
4+

ved germinstlior s few days znd severely stunted

lT}

the crsbgrass seedlings., The one peound rate of application
reduced the totzl stand to twenty-five percent of the check
and the two pound rste reduced the totzl stand to eight per-
cent of the check.

P¥MA at both the 3% and 7 quarts ner acre delayed germi-
nation only & very few days and growth was slmoet normal
after that tire, Both rates of applicetion reduced the total
crabgrass counts to about gixty-seven percent of the check
totals.

MH at both thes three and six pound per acre rates of
applicatlion csused 3 s¢light inltial delzy in germination and
a digtorting effect on the seedlings end with the six pound

rate czused considersble stunting 1n seedlings. kach rate

jal

of application, however, reduced the stand of crabgrass to

aboult fifty percent of the check.

-1 (naphthyl) vhthalamide csused 2 delay in initisgl
germinstion of about ten to fourteen days at the ten pound

per acre rate of application and zlso caused a moderats

stunting of crasbgrass seedlings gnd reduced the total stand

'\ 1

to about thirty-four vercent of the check five pound

D
D

rate caused 1little delay in germinatlon, slight stunting of

seedlings, and reduced the total stand to about sixty-eight



percent of the check.
Greenhcuse Trials with Strawberriles
In this group of tests, g1l of the chemicals that ha
shown any promiee zg crabgrass killere ir the first tests
plus & few 2dditionsl chemicals were used on growing straw-
erry plants to determine the effect of sach on the straw-

berry plants. TFurther observstions were alego masde on the

ability of each c¢hemical to kill crsbgrass.

S5=2500

Within one day after treatment the foliage of the
strawberry plants was drocplng and slsgo gcme damage was
noticesble on all brosd lesved weeds. During the second
day burning and wilting of crabgrass was noticeable. 8ix
days aftsr treatment sll weeds and grass had been killed
at the two hesvier rates of gpplication except for some
larger crabgrass and weels that had been present at the time
of trestment. One straswberry plant in each flat had been
killed by this time. Within the next ten days, one more
plant died in the flst treated with ceventy-five pounds per
acre and two others in the flat trested with Tifty pounds
per acre. The two flats with the fifty znd seventy-five
pound application rates were near z steam plpe that leaked
and the death of gll these plante may have been due to the
high temperature since Gray (23) has shown that the roots of

stravwberry plants may die 1if exposed to temperatures zbove

ninety-five degrees F. for a few dsys. The plants in the



flat treated with 100 poundes per acre were burnsd and gulte

severely stunted, but recovered.

Weed control was succesgsful at the 100 and 200 pound
rateg of agpplication except for a few weeds and some crab-
grass that had been pregent at the time of trestment. Very
few seedlings appeared after the trestments were made. With-
in three days after treatment z1l small weeds and crabgrass
were dead. The strawberry plants were burned severely, but
only one plant died gnd that was at the 200 pound rate of
application after ten days had elepsed. VWeed control was
feirly succesasful with most of the crabgrass emerging along

th

{

edge of the flat or underneath the gtrawberry plante where
it is doubtful if the rate of applicetion was sulficient; how-
ever, the remsining grass grew at an excessive rate due to
additional nitrogen having been made avallable. Injured
plante made rapid recovery, especlally at the 100 pound rate

of application.

KOCON

Marginal burning appeared on the leaves of the straw-—
berry plants within one day. This grew progressively worse
until one plant at the sixteen pound rste of application
died in seven days. Other strawberry plants made fairly
rapid recovery. All grasss snd weeds present were killed
within three days after trestment but there seemed to be no

effect on the germination of crabgrass seed.



Three days were required for sny damsge to appear.

A1l weeds and crsbgrass were killed in about seven days and
control remained very good at the one wound per gcre rate

of application. The strawberry plante firet showed marginal
burning of the leaves gfter seven days and thig progressed
until one plant in each flst died fifteen days after treat-
ment. Two more plants at the one pound rate, znd one a2t the
% pound ‘rate had died st the end of thirty days. The re-

malilning plants recovered, but remained sgeverely stunted for

sevarsl weeks.

Twisting of peticles and some wilting wae notlceable in
the strawberry plants before the end of the first day. This
became more severe in two days, but wse followed by gradual
reccvery. The plante were slightly stunted for thrse or
four weeks. Weed control was good at the 1% and 2 pound
rates of spprlication with all broad-lesved weeds and most
crabgrass being killed., There was alsoc a pronounced inhibi-~

tory effect on the germination of crabgrsss seed.

DROSEP
Yverything wee killed in three days except a small
amount of crebgrass, however, there wss no delay

natlion of crabgrass geed.

NaPCP
Everything was dead st the end of three days and there

was & severe inhibitory effect upon the germination of



crabgrass seed, especlally at the eight gsllon rate of appli-
cation.
Seutl

There wae some inhibitory effect on the growth of both
crabgrass and strawberry plantsg at the 660 pound rate of
applicétion. The lower rates of application delsyed the ger-
mination of crabgrzes seed gomewhat but had no appsrent effect
either on strazwberry plents or crsbgrass and weeds that were
present at the time of application.
EH1

There was a slight marginal discoloration snd possibly
some stunting of strawberry plants from the eight pound rate
of spplication. The four pound application had no nétice—
able effect. Weed control was good at the eight pound rate
of épplication with gome inhibitlion of crabgrass seed germ—
ination, the killing of a congiderable portion of the crab-
grass, and a severe stunting of the remasinder.
EH2

The strawberry leaves had a slight marginal discolor-
ation gt the higher rate of application., There was a moder-
ate delay in crabgrass seed germination but weed control was
cenerglly poor,
CIpPC

One strawberry plant died within threse days at the four
pint rate of application, but this was probably due to some
other cause since no other ulant showed shy harmful effect.

There wes a slight marginsl burning of the leaves at the eight



pint rate of application. Some of the crabgrass was kllled
and the remsinder was severely stunted.
TC@

Marginal burning appesred on all strawberry leave
except at the ten pound rate of zpplication by the end of
the first dzy. All plants were killed at the fifty pound
rete of application and only cne survived the twenty-five

pround rate. None of the plants were killed at any lower

A}

ever ugh to delay

.
D
6]

i

r=te of spplicetion, but burning was

crowth somewhat. Weed control wass good alt the twenty-five

v}

{

and fifty pound rates of application, but control was poor
5t the ten and fifteen pound rstes. i
Field Trisls with Crabgrsss ard Strawberries
Effect of Treatments on Crabgrass Stands

There wes considerable variastion between replicateg in
the crabgrass seedling counts (table five) and an even great-
er amount of varistion between different treastments and dif-
ferent plots of the same trestments., Statistically, the re-
sults could be divided into two groups: (A) Check and CMU;
and (B) EH1, 2,4-D, CIPC, 8-2500, and mulch.

CMU gave no control when compsred to the check, 211 of
the other materials were different from CMU and the check at
the one percent level with the exception of 8-25C0 at the
100 pound rate which was different from the check gt the
five percent level.

An inspection of the photographs in plates one to ten
indicates that the trestments that reduced the stands of

crabgrass also reduced the total growth of crabgrzss by an



apprecigble amount,

Wone of the five materisls listed which were different
from CMU and the check were different frem each other in
controlling crabgrsss,

Effect of Trestments on Strawberry Plants

CuU gave a slight chlorotlc appearance to the strawberry
plants after sbout one week had elspsed, and 2,4-D csused &
small amount of temporsry wilting. Otherwise, there was no
noticeable damage dohe by asny ol the trestments after the
first applicztion. )

The Tirst runner plant count (table six) indicates that
mulch had enocugh more runner plants than the check te be dif-
ferent at the one percent level gnd CMU had enough fewer run-
ner plants than the check to be different at the five percent
level. All of the other irestments gsve runner plant totals
that were rather closely grouped arcund the check and nocne
were significantly different from the check.

EH1 2t eight pounds per ascre had more runners than CHU
zt the one percent level and more than CIPC at the five per-
cent level., Otherwise, there was no difference between any
of the trestments except for mulch.

The second spplication of msterlals on July 9 caused
severe burning from two different materisls., S~2500 at both
the 75 and 100 pound rates of applicsticn and CIrC severely
damaged all the existing runner plante and killed many run-
ner uplants and g few mother plants. This damage is shown in

plates eleven and twelve. Blow recovery vwas made by the



1
]
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o
¥

strawberry plants trested with CIPC and S-2800 st 1C0 pounds
per acre whereas a more raspld recovery wazs made by those

te

;«\

2ted with £~2500 at geventy-five pounds per acre as 1s
indicated by the rooted runner plant totals in tables seven
and eight.

The only other noticeable damage was the same that had
y

beern observed after the firgt applicatlons.

In table seven, the mulch treatment had a gignificant

increase in rooted runner plants at the one percent level

over the check, The check had a larger number of rooted

ey -

runner plants than any of the rewmslining treatmente, but AEHL

W

- at 1s and 2 pounde were not

w{z 4

at elght and ten pounds and 2,
gignificantly different when compared to the check, B-£500
at seventy-ITive pounds per acre and CMU produced differences
at the one percent level when compzred to the check but there
wags no difference when they were compared to any of the 2,4-D
and ERl treztnents. CIFC and $-2600 at 100 pounde per acre
affected rooted runner plant totals to the extent that CIPC
Wa s Lom r at the cne percent level than zll the other treat-—
ente except both rates of £-~-2500 and CHU, while S~2500

lower at the one percent level than any other trestment
except CIPC., There was no difference between CIPC and £~2500
at the 100 pound rate of apylication,

The total rooted runner plants per treatment, between

September 15 and December, incregsed from a low of 163 in
§-2500 at 10C pounds per acre up te 352 in the mulch (see

tables seven snd eight). The increszses were glmost in pro-



(L=~

portion to the number of rooted runner plante present on
Sevtember 15. The only chenge between September 15 and
December was that %-25B00 at the seventy-five pound rate of
application was glgnificantly higher than CIPC at the five
pefcent level in December while thers had been no difference

in September.
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TABLE III

SOIL TEMPERATURE RECORDINGS

IN THE WEST ROOM OF THX SASH HOUSBE

(Degrees F.)

Date Tine Eagt End Wegt End
March
6 8:00 a.m. 83 9
7 9130 a.m. 89 83
10 9:00 a.m. 94 89
10 6:00 p.m, B6 81
11 11:30 a.m. 80 84
13 12:00 a.m. 84 8"
14 L1:00 a.m. 87 80
15 8:00 a,m. 98 86
16 9:00 p.m., 82 77
17 7:30 g.m, 77 70
17 2:00 p.m. 80 72
18 9:40 a.m, 77 71
19 43130 p.m, 93 82
20 10:45 a.m. 90 81
21 8:00 a.m. 80 74
24 7:30 a.m. 89 79
25 9:00 a.m, 92 84
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TABLE IV
COMPARISON OF TEMIERATURES
RECORDED AT TW0 LOCATIONS TWO MILES APART

(May, 1952)

Date Campus Weather Station Pecan Grove

May Max, Min, Max. Min,
10 05 64 | - -
11 65 51 - -
12 69 36 - © -
13 71 39 - | -
14 76 Y. - 45
15 88 ’ 54 v 83 65
16 88 82 C 93 59
17 86 65 89 70
18 83 50 B8 59
19 65 : 50 58 | 54
20 67 46 87 51

The tﬁermograph failed to record the temperatures for
the dates indicated by (-) in the two columns under pecan
gro?e. The temperatures from the campus weather sctation at
Oklahoma A, & M, College were used to complete chart one for
these missing ailr temperastureg, Several additional recorded
temperatureg are shown here to indicate the variatiocn between
the dally temperatures in the pecan grove and the campus

weather gstation.



TABLE V
FIELD COUNTS OF CRABGRASS SEEDLINGS
TWO WEEKS AFTER APPLICATION OF CHEMICALS

(May 22)
Material Rate Replicates
Uged Per Acre 1 2 3 < Totals

EH1 8 1b. 29 33 10 38 110
CMU % 1b. 35 228 58 64 385
Mulch 19 43 38 10 110
EH1 10 1b. 38 4 1/ 19 79
2,4-D 13 1b. 31 28 71 8 138
2,4-D 2 1b. 32 19 55 49 155
CIPC 10 pte. 5 18 16 62 101
§-2500 100 1b. 9 166 9. 35 219
8-2500 75 1b. 4 5 35 36 79
Check 64 68 124 142 398
Totals 266 612 434 462 1774

Difference required for significance is 156 seedlings
per treatment at the five percent level and 172 seedlings

per treatment at the one percent level.



COUNTS OF STRAWBERRY RUNNER PLANTS JUNE 19,
SIX WEEKS AFTER APPLICATION OF HERBICIDES

TABLE VI

Replicates

Material " Rate

Uged Per Acre 1 2 3 4 _Totals
EH1 8 1b. 98 173 88 94 453
CMU i 1b. 102 36 87 61 256
Mulch 87 176 124 121 508
EH1 10 1b. 89 99 128 111 427
2,4-D 1% 1b. 163 72 104 52 391
2,4-D 2 1b, 83 70 133 95 381
CIPC 10 pts. 76 116 29 107 328
8-2500 100 1b. 108 83 103 106 400
8-2500 75 1b. 103 78 78 109 368
Check 76 119 90 93 376
w 986 1020 944 949 3898

Difference required for significance 1is 112 runner

plants per treatment at the five percent level and 132

runner plante per treatment at the one percent level.

40



TABLE VII

41

COUNTS OF ROOTED RUNNER PLANTS OF STRAWBERRIES SEPTEMBER 15,

ELEVEN WEEKS AFTER APPLICATION OF HERBICIDES

Material Rate Replicates

Uged Per Acre 1 2 3 4 Totals
EH1 3 1b. 440 598 401 329 1768
oMU 3 1b. 564 191 235 401 1591
Mulch 561 862 565 866 2654
EH1 10 1b. 366 486 414 592 1858
2,4-D 13 1. 578 391 438 304 1711
2,4-D 2 1b. 426 286 597 505 1812
CIPC 10 pts. 99 460 98 513 970
$-2500 100 1b. 254 94 120 254 722
S-2500 75 1b. 327 309 210 568 1414
Check 412 602 658 400 2072
Totals 4027 4079 3736 4530 16372

Difference required for significance is 512 rooted run-

ner plants per treatment at the five percent level and 564

rooted runner plants per treatment at the one percent level.
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TABLE VIII
COUNTS OF ROOTED RUNNER PLANTS OF STRAWBERRIES IN DECEMBER,
FIVE MONTHS AFTER THE SECOND APPLICATION OF HERBICIDES

Material Rate Replicates

Uged Per Acre 1 z 2 4 Totslg
EH1 8 1b. 512 694 501 383 2080
CMU z 1lb. 635 236 252 492 1615
Mulch ' 608 774 703 921 3008
EH1 10 1b. 471 565 512 630 2181
2,4-D 1% 1b. 660 440 503 350 19563
2,4~D 2 1b. 509 324 626 586 2045
CIFC 10 pts. 136 5562 123 372 1183
5-2500 100 1b. 324 146 151 264 885
S-2500 78 1b. 458 3581 331 620 1760
Check 545 645 737 469 2356
Totals 48568 4727 4439 50380 19114

Difference required for significance 1is 532 rooted run-
ner plants per treatment at the five percent level and 588

rooted runner plants per treatment at the one percent level,



Plate 1

Check

EH1 at ten pounds per acre
Picture' taken on June 16

Plate 2

Check

EH1 at ten pounds per acre
Ficture taken on October 20

[t



Plate 3

S-25600 at seventy-five pounds per scre
CIFC at ten pints per acre

Picture tasken on June 16

Plate 4 .
S-2600 at seventy-five pounds per acre
CIFC at ten pinte per acre

Picture taken on October 20



Plate B

8-2500 at 100 pounds per acre
CMU at 2 pound per acre
Picture taken on June 18

8-2500 at 100 pounds per acre
CMU at 7 pound per acre
Picture tasken on October 20

o



Plete 7

2,4-D at two pounds per acre
2,4-D at 1% pounds per acre
FPicture tzken on June 16

Plate 8 .

2,4-D at two pounds per acre
2,4=D at 1% pounds per acre
Plcture taken on October 20

- de)



te
Muleh
EH1 at eight pounde per acre
Picture taken on June 16

Plate 10

Mulech

EH1 st eight pounds per acre
Picture taken on October 20

47



Plate 11
8-2600 at geventy-five pounds per acre
Plcture tsken con July 19

Plate 12

CIFC at ten pints per acre
Plcture taken on July 19

48
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SUMMARY AND CONCLUSIONS

EH1 at eight and ten pounds per acre gave good control
of crabgrass and did not result in a significant reduction
of rooted runner plants in a first year plenting of Blake-
more gtrawberries.

Good crabgrass control was also obtained with 2,4-D
at the 1% and 2 pound rates of application and there was
no reduction in rooted runner plants.

Muleh gave good control of crabgrass and caused root-
ing conditions to be more favorable to the extent that
there was a signhificant increase in rooted runner plants.

8-2500 st 75 and 100 pounds provided good control of
crabgrass and produced no injury to strawberry plants fromﬂ
spring aspplications. However, esach produced burning of
strawberry plants from a July application and caused signif-
icant reductiong in rooted runner plants when compared to
the -.check, The runner plant cqunts st the seventy-five
pound rate of application were not significantly lower than
either rate of 2,4-D or EHi,

’ CIPC gave good control of crabgrass but gave a signif-
icant reduction in rooted runner plants.

CMU 3id not control crabgrass and gave a significant

reduction in rooted runner pl=nts.
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