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THE EFFECT OF THREE SPRING® DATES OF PRE~-SMERGENCE HERBICIDE
APPLICATION ON CRABGRASS CONTROL IN ESTABLISHED TURF

N U

R. E. Engel, R. N, Cook, and R. D. Ilnicki
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" .The: effect. of -date of treatment on presemergence crabgra¥s con-
trol in turf was studied with-eight herblcidss: and three trédtment
dates. .Bandane, ‘calcium arsénmte, calciwum Propyl arsonate, chilor-
dane,: dacthal, diphenatrile;itpifluralin;’ J 2ytron were appliled
on March 29, April 20, and M&y¥y 17, 1961.’ Alli'treatments wereiin
triplicate on 4 lawn turf withoa predominarmse:of Kentucky blésgrass.
The spring season dnd crabgrass germinatior™were approximateli 2
to 3 weeks later than normal.

v
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- Crabgrass estimates taken-in Septembert showed: - (1) ocaleéfum
arsenate ‘and dacthal gave best:results wherrdpplied’ in March)?{(2)
chlordane, -diphenatrile, anttcealcium propyliiarascnate gave their
highest ratings-as May trestments; and (3)#ifluralin and zydhon
produced good control at all three:dates. . Bandune gave its high-
est rating with March application, but i1t did not appear to be
alfected severely by treatmeiit-date:. - Jince2bhis chemical 'is
closely relaved to chlorddne; it 1s of inteddst to note thgtodhlor-
dane had given better contmol with ‘early spiing treatment in Pre-
vious seasons. -Results showi elearly that application date tékn
important factor in pre-emergence crabgrass controli ™ Chemiesls
vary in specifielty and range of satisfactory treatment dates.
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A THE RECOVERY oF ¢l AMIBEN mom A TYPICAL GREENHOUSE TYPE SOIL . - °
by N. I. Sutherland1

INTRODJCTION

The effectiveness and dependability of a soil active herbicide is

greatly influenced by such varidbles as leaching, photodecomposition,
- baeterigl:.decompogition, and-esdsprption by soilasblloids. If a-chemical
..method fop the eompound in question is not avatlmbie a bioassay technique
. - dg-often ytilized to measurethe residual actimity-6f a herbicide. How~

. every with-bloasaay technigued slone it is diffdovdt to determine whieht of
the- above wvarisbles is contributing to the dlsappearance of the herbielde:
-being studied,. Bondarenko im X958 demonstratedoith ClU labeled ATA the

: ] utihty of - tagged materials in following their #ate in soils. (1) -

Sl
The work reported in this paper is actually a by-product of a Clh
Amiben tragcer gtudy in soyhesnsy: Pre-emergence;dreatments of Cli Amiben

-+ were applied: to .containers in tdhe: field on June$0,:1961, Periodio soybeai

‘plants were harvested from bheytreated containgqmw np until October 20771961,
- Bxamination of the treated soii-at that time revealed a considerable: Munt
:-of radipaotivitm was still mﬁgnt. : K rs .:,r~ :
' Itiuaa then dec:.ded to "gnvest:igate the nat\m qf this radioactiﬁ;&;
‘S-teps were taken tos 1) determine the distribttdon of the radicactivity in

e the ;goil,. 2) determine if any -of-the radioactividy eonld be attributed o’

-Amiben and 3)-determine if my» of the radioactaimy.was availsble to ger
’mtmtiuusoybeam. - } ‘ o

o f b B
METHODS AND MATERIALS

Experimental conditions for ¢l Amiben field tracer study:

Nine terracotta tile cylinders 18 inches in diameter by 2L inches long
were sunk in the ground so that only 2 inches protruded above the soil sur-
face, The soil used to fill the containers was a normal greenhouse mixture
congisting of 5 parts of a field soil with a heavy loam texture mixed with
one part of concrete sand. An appropriate amount of lime and complete
fertiliger were also added.

Treatments consisting of O, 3 and 6 pounds per acre of Amiben, replicated
three times, were applied directly to the soil surface. Fifty percent of
the Amiben in the 3 pound per acre treatment and 25 percent of the Amiben
in the 6 poand per acre rate was Clh carboxyl tagged material whose specific
activity was 1.1 mc/mf, This amounted to 147 microcuries of ¢ih Amiven on
each treated cylinder.

The treated coatainers received a total of 8.9 inches of water during

the growing perlod i‘rom June 20 to September 28, 1961.
) C3, ] ey
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Distribution of radioactivity through soil profile:

A procedure was developed where layers of soil in 1/8" increments
could be counted directly in a gag flow, windowlesa:proportional counter,
A stainless steel tube with 1/8" wall, 1 3/L" diameter, and 6" long was
sharpened on one end, This tube was forced by hand into the treated
containers with a rotary motion untdl only 13" of the tube remained above -
the soil surface. Moisture conditions were such that. -the soil remained in-
side the steel tube when it was pulled back out of the soil. The core was
then extruded out the top of the tube 1/8" at a time by inserting 1/8"
shimg at the bottom. Since the planchets used for counting the soil were
only 13" in diameter this allowed " of the outer edge of the soil layer to
be trimmed away. This minimizes any shifting of the:soil profile due to -
friction between the soil core and the tube as the .¢ore was first formed or
extruded. Planchets containing the.soil layers were. dried at 1250 C for .
one hour prior to counting. : s

Chemical recovery and identification of radioaéﬂvity from differen!t:- -
soil levels., L

Larger samples of 32" soil layers for chemical apalysis were collected
in a very similar fashion to that described previougly.. The aluminum tube.
used to obtain the coil core had a 1/8" wall and measured L" in diameter - .
and 10" long. . The tube was forced into the ground by hend and a soil core .
LA" deep was removed. The soil core was extruded oub the top in 2" incre-
ments and collected in a petri dishs, The average dry weight of each & layar
was 80 grams. T : - S

Fifty grams of soil from each é— layer was placed in a 250cc beaker and
mixed with 50ce of a 10% Ba{OH)y selption. The mixture was boiled on a. hot
plate for 30 minutes with occasional stirring. . The,glurry was then trans=.
ferred to high density polyethylene centrifuge bottles and centrifuged at
2500 rpm for 10 minutes. .The supernate was decantedrinto a 250cc beaker and
the precipitate resuspended in 25c9 boiling water argl. centrifuged. The ;..
combined supernates were adjusted to pH 2.5 with copgentrated HoBO),. 'The,.
barium sulfate that was formed was premoved by. cenirifugation and supernate
decanted off. The barium sulfate wgs resuspended in.l5cc water and centri=-
fuged. The pH of the combined supernates was readjusted to 2.5 and extracted
with three 25cc portions of diethyl ether. The ether extract was backwashed
with Scc of pH 3 water., The ether extract was then placed in a 125 round -,
bottom flask containing 5cc of methanol and evaporated to 5ce on a rotating
flash evaporator. The 5¢c of methanol concentrate was transferred to a 1Occ
stoppered graduate and diluted to 1Occ with methanok: ' One milliliter
aliquots of this concentrate were pippetted directly onto a stainless steel
planchet with raised concentric rings in the floor {Nuclear - Chicago Corp.
GC -12 sample pan). The planchets were dried on a reotating platform under
an infra-red lamp located approximately 6" above the samples. The samples
were heated several minutes after all of the volatile liquid appeared to
have disappeared and then counted.
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Availability of the. radizg!ctiidty in the vamious soil levels to . |
Eemnating soybeans.

Twenty Monroe soybeans Wsre plented in- eachd&" x 33" petri dish
containing #" layers of soil-from each treatiments:Only the three " lgyers
from the: top 13" of soil were sampled. The petri.idishes were placed o~
sand .containing a heating cable ito maintain the Wench temperature from.
75°C t0'80°C, .The geeds were allowed imbibe for #four days and were then
removed from the petri dishes,  Soil was washed ¢ff and the ssed coat w&s :
removed from each seed to minimue any surface c‘mtamination. .

Analysis of ‘the: imbibed seads included an a&ksline d1geat to hydrblyié‘
any &miben plant complex. The Si%o 6 grams of- soybenn seeds were ground in
25 grams of glycerol with a marbar and pestle am transferred to a 2% em x
20 cm test tube, Five grams ‘of 'NOH pellets was s#ded ‘and the contents ™
mixed with a thermometer. The test tube is then dmmersed in a 150°C oil
bath for 15 minutes. The test tube is adjusted in the oil bath. so that, the
glycerol refiures on the wallg of the test tube @nd only a minimum amcmnt
of stirring is required. -
After the hydrolyses is.iompleted the contedts df the test tube: is .
transferred to a 250oc centrifuge bottle with the’ aid of 50cc of distilled
wash water,  The solution is theh:acidified with toncentrated HpSO), to a
pH of 1 or liower, :The fatty acids that are precipitated on additich of the
sulfuric acid are removed by extracting the acidlc>sblution with two’ 25¢c
portiond of petroleim ether.: hy emulsions that/Were formed were readily
‘broken by centrifugation. The pH of the solution was adjusted to pH 2.5
with NaOH and the solution was then extracted with three 25cc portions of
d¥ethyl ‘ether. “'The evaporation'of the diethyl sther and plating of the.
methanol concentrate is the same as outlined pro#!ously for the recovery :
of radioactivity ﬁ‘om the soil- :! Teenn

L r*.:rj .

The radiocactive solutibns obtained from thd tnalysis of the treated .
80il and imbibed soybeans weie examined by one dfieriaional paper chromas
tography. ‘Sheets of Whatman' No. L filter paper'¥3 cm by 19 cm were used
in an ascendiiig éhrbmatagraplﬂ.c« %ank, -The dev‘el’&bment solution used was
tWo parts’ ri-biitariol : one par 3A alcohol : ohe'bart 2 N NHOH, The '~
sheets were scansell after deveﬁﬂment with a wirowless gas flow detection
head connected to @ scaler,’ ben standards were located on eithpr o
side of unknown spots for accmte “comparison,

P
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- RESULTS

i}

The distribution of radioactivity in the top four inches of soil
four months after a 6 #/A treatment of G+ Amiben can be seen in Graph I.
It is to be noted that the highest concentratioti of radioactivity is f&und
in the layer of soil 1/8" to 1/4" below the soil surface, From that point
on there is a gradual decline in radiocactivity. Direct counting of untreated
soil under the same conditions ylelds an average of 13 counts per minute of
above backgreund due to the naturally occurring Yedfoactivity k40, = The low .

counts received therefore, fram 'the 3" to L' layer are still greater than that

received from the untreated sodXs Bt

The comparison in distwibution of radigactivity detween the 3 #/A
treatment and the 6 #/A is shown in Graph II, Here 1/2" soil layers were
collected and counted directly, Obvicusly one ‘dbes not obtain as quite a
clear picture of the radicactive distribution whem 1/2" layers are counted
as compared to 1/8" layers, The close similarity in counts received between
the 3 #/A and 6 #/A treatments is unde{ﬁtandable” since both applications
contained exactly the same amount of C-4 Amiben,'' If Graph IT had bgen drawn
to show the total amount of Amiben for each layer:instead of the C- fraction
then the relative length of the bars for the 3 #/A rate would be twice as
long as indicated while the bars for the 6 #/A rike would be four times as
long, .

Of the various chemical procedures tried a barium hydroxide digestion
was the most efficient in removing the radiocactive components from the soil,
The choice of this particular alkali was based upon the work conducted by
Ercegovich in recovering Amitrole from the soils (2) :

Table I is a summary of the results of analyses of the various soil
layers using the tarium hydroxide digestion. In each case only a part of the
radioactivity is removed. For instance the alkaline digestion of 50 grame of
80il from the Owl/2" layer only decreased the counts from L57 c¢/m to 295 c/m.
This drop of 162 c¢/m from the soil surface represents a recovery of 62,420
c/m in the purified extracts, Dy plotting the recovery data in Table I from
the various layers of soil it 1s possible to approximate the total amount of
radiocactivity present in the soll, If one assumes that all of the radiocactivity
in the top four inches of soil is Amiben then this would account for approxe
imately 17% of the Amiben that was originally applied,

Paper chromatography was used to examine the alkaline digests ‘o
determine how much of the recovered radiocactivity could be attributed to
Amiben, Examination of the Rf values in Table I indicates that the activity
recovered from the lower two layers was not Amiben, It may be a complex of
Amiben that is stable to the alkaline digestion used or possibly an entirely
different compound synthesized by soil organisms uwtilizing C-4 from Amiben,
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GRAPH I - Distribution of radioactivity in the top 4" of soil four months
after a 6#/A treatment of ClL Amiben.
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GRAPH II: Comparison of the distribution of radiwactivity in soils treated
with 3# and 6#/A € J.hiben four manthibai‘rter application .
i
i _s“(

3#/A Amiben (50%)c1l). . ... sm Amiben (25% clh)

Soil = = Counts per minute . .: , Soil :,. Counts per minuta
Depth . . 200 - 200 300 400 Depth . = 100 200 : lhoo
o A B — S o

KOO XXX X O XXX XXX XXX XXX XXEX XXX XXX KA XK KKK
XXXXXXXARXRX AKX XXX 425 XX - - BEOOCOOKXXXXX XXX 485 XX
1/2" XOKGOXXOXXXK XXX 1/2" xxmcxmnmmmxmcx
pOrisirsesesrsed b o8 TTHIEITIEI NS
XXIXXXXXX 25L XX XXXXXXX 2hly XX
kL XXX o n XXOCOOXX XX XXX
XXXYXX 22), XX 153 X
11/2" XXXXXXOEXXX 11/2" XIOOXXXXK
X o o3 vorey
XX 163 X ~ o X 152 XX
21 T XXXXXXIK FLIRNEES 96080064

TABLE I: Recovery and identification of clb activity from soil four
months after a 6#/A treatment of ¢l Amibens

Soil Direct counting of Soil Radicactivity Ry

Depth before hydrolysis / after hydrolysis recovered

of<1/2v 187 o/m . 295 o/m 62,1;20 o/m 0,58 -

1/2nn 266 o/m Lol 195 ofm 39,h20 o/m 0.58"“'
. »‘ ) , . . 4iv:‘,. - :. ‘

.y 1/2n 171 ¢/m Choe 112 o/m 35 430 ¢/m o.so

1 1/2n-2" 167 ¢/m 113 ¢/m 34,150 ¢/m .hz
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- . ‘- The analyses of soybeams germinated ih /2" layers of soil previously
treated with &-#/A of Gl Amiben-ars tabulated:ik‘'Tsble II, These results
are strikingly different than those received from the soybeans originally
planted in this same soil just prior to application of the chemical, In that
cage 222,500 o/m were recovered from a comparable stage and weight of soybean,
In eddition paper-chromatography of the radicatt@ity recovered from the
soybeans treated pre-emergent revealed that the material was Amiben. If
values found in Table I clea¥ly’indicate that thé-Fadicactive component”’
absorbed by the scybeans plarted in soil L months after application wd.? not
Aaiben, - - oo T s oo ' o

The results reported in this paper do #ot eliminate the possibility
that significant losses may also occur by way of ileeching, photodecomposdition
or ‘microbial bt‘eakdown. S : ‘

TADLE IT: Recowery of CY astivity from imbibed soybean geeds planted *
“in different layers of soil L months after a 6 #/A treatment

TS

of Ci4 Amiben A S .
Soil Depth Seed Weight Radiosctivity _ RE#
(inches) R () Recovered ‘

0 = 1fon 5.6 2,220 o/m ‘0e3l = Wl
1/2 - 1 5.1 1,560 ¢/m 0,34 = 012
1-11/2v 5.3 53 o/m -

e e B : Ceabl B T
# Rf value for Amiben in same tank 0,55 C e

_SWMRY 4o

Coxd

o ~ Normally ‘the herbicidal ‘activity of imiben disappears within 6 to 8
weeks afper application to soile - It was generally bslieved that this leds of
activity was due to an actual disappearance of imiben by either lsach
photodecamposition or microbial'decomposition, A tagged field tracer-dt

is deseribed that showed significent amounts of Amiben still remained

the soil four months after an spplication of 3 #/A amd 6 #/A rates of G
Amiben,

_ Of the various methods tried, an alkaline digestion was found to be
the most ‘efficiént in recovering radicactive materlal from the soil,  Most of
the radioactive material removed by digestion was identified as Amiben by
paper chromatography. However, the majority of the radisactivity still re=
mained tightly bound to the soil even after repeated alkaline digestions.
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U The distribution of radfoactivity resulting from an application
of ¢ Amiben to the soil surface was determined by direct counting of soil
collected in 1/8% gegments from the soil profile. The highest concentration
of radioactivity was in the layep af soil located 1/8" to 1/h" below the. .
soil surface, =~ = T ‘ : '

: - Soybeans' germinated Lf ¥he top 1/2" layer of four months old trpated
soil contained 2,200 ¢/m. In contpast whenlﬁhe soybeans had been planted in
the soil just prior to the appiisation of C14 Amiben and harvested 5 days
later the plants’ contained 100" timbs as much radioactivity. Furthermore, .
chromatographic examnﬁion of the soybeans planted in the soil four months -
after application of G4 Amiben revealed that the small amount of radioaphive
component present was not A.mib:xif%n contrast it had g:'n'eviously, been shoyn

that the majority of radioasti ound in soybeahs planted just prior'to
the treatment was Amiben. o

It is hoped that the &¢&ilability of the’ chemical methods described
in this paper will encourage other investigators to examine various soil
types for their ability to combigp’f"nith Amiben so tightly that it is not
biologically available, el

U
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