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The largest lot we have sprayed was 255 aores and the smallest was 9 acres.
'rhey average about 45 acres.

A oritique of the silvioultural aocomplishments on the ground was held a
short time ago with the U.::J. Forest Experiment ::>tation, the University of'lJ8.ine
::Johool of .forestry and the Maine Forest Servioe personnel partioipating. It
was agreed that the results were satisfactory and the aerial spraying was ao­
oomplishing the silvioultural goals planned. Naturally, it is to be expected
that due to many different faotors some areas will need another treatment some
years hence and this is in our work plans.

As far as repersussions, we have had none. ~'hile we are perfeoUy willing
to give Lady Luck some of the credit, it is also felt that our publ.Lc relations
have been well hendled and the people completely informed as to what we are
doing and what we are endeavoring to accomplish.

For our future we can only say that it is hoped that adequate funds can be
obtained to oontinue this important work. Without it, thousands of aores of
our Maine forests will be growing only worthless, inferior sprout hardwoods for
generations to come. Further, we will not be contributing our share of timber
for the well being of our people, our state, and our nation.

~ditional Information:

1) Landing Fields: Should be at least 100 feet x 150 feet in size. There
should be openings in at least two directions for the pilot to a.pproach the
field without high hazards, such as trees, buildings and transmission lines.

2) Balloons: Type - Darex N-100, weight -10 grams; can be inflated tc ~ feet
in diameter. Cost about 50¢ eaoh in lots of 100 or more (1961 price). Can
be purchased from Dewy & Alny Chemical Co, , Div. ofli.I!. Graoe Co., Cam­
bridge, IIIB.SS; :Bayshore Industries, J!:lkton, M., and probably other sources.
::>trength - easily punotured, but strength and ability to hold helium im­
proved by heating for five minutes in water "near boiling." A balloon 2·e
in diameter contains about 3. cubio feet of gas. Colors available - red
recommended. Balloons do not need to be deflated between jobs but can be
placed in a 2' x 3' X 4' oorruga ted oardboard oarton to be oarried in a
truok or through the woods.

3) ~: Available at medical supply houses; size of container - nh n cylin­
der. Commercial helium available at welding supply houses, size of con­
tainer - heavy tanks up to 300 cubio feet; cost - 10¢ per cubic foot.

4) Spray Cards: For more specific information oontact either the author of
this paper or your state entomologist who has had experienoe in their use.
Basically, cards are plaoed across the line of flight of the helicopter,
about 100 feet apart, and. number of lines needed depending on size of area.

Presented at the Northeastern Weed Control Conference, New York City, New York,
January 9, 10 and 11, 1963
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An Evaluation Of The Aerial Applioation .01 245-T

As A Timber Stand IlII'rovement '1'001

In NewHaDpsh1re

1
Leslie B. Sargent

Sinoe 1951foresters, both publio and private, in NewHampshire have
been debating the pros and oons at aerial applioations of 245-T. Many-of
us have advooated it as an eftective and relatively low ooat method of
getting timber stand illprovement aooOlJlllished on larle acreages. others
felt we were destroy1ng potential3t valuable hardwoods as well as the desir­
able mixed hardwood - softwood 0OJlPOsition of our forests. Questions were
raised b7 eomepeeple in the Agrioultural Stabilization Conservation Servioe,
the agen07 sharing 15%ot the cost of doing th1s work, as to the e£feetiveness
ot this method. In other words the time had come to step back and look at
this so oalled 'tool' with more oareful oonsideration and on a broader basil
than had been done previous~. .

Th1s is the background leading up to the appointment of a three-man
oommittae bY'X. E. Barraclough, Extension Forester, Univers1t7 of NewRampsb1re
and Supervisor of the Cooperative Forest ManagementProgram in the state. Re
selected Tudor Riohards, Forester tor Cheshire Count,.,Arthur G. Dodge, Carroll
Count7 Forester and lIVselt as chairman. The 1nstruotions to this oommittee
were to t1nd out just how etteotlve the aerial spray program had been to date
and to make reoollllll8ndations neoessar;r to 1llprove it •

. The oommittee held one meeting on the apron str1ngs of another oonterenoe
and decided 1I11lled1ate4rto call in some outlSide help. S1noe none of us had
had 1lR1Ch,if 8IlY', expertence in the field of researoh, we decided to ask
ThomasMcConke7,Forester-In-Charge, at the Massabedc Exper1mental Forest
1n Allred, Maine to gu1de us. He had p10neered 1n the use of th1s teohn1que
of helioopter epplioation ot 245-T as a tool for both t1mber stand illprove­
ment work as well as plant1ng site preparation in SOlll& of the burn areas of
Maine. 01 course, th1s work had all been qU1te caretully evaluated and so ;It
seemed to us that 'Tom' was the logioal person to tarn to for help.

Our first meeting With him showed us that we had. better keep our afforts
directed in a veJ7 general evaluat10n of the aprq program 1f we hoped to
oover moh ground 1n our short allotted per10d tor £1e14 work. We read1l;r
conoluded permanent plota, random s8l1ll1es, etc. were tor the researoh people
and not for us to tangle with because we had onl;r a week for field work and
other time as we oould find it in our schedules to sWllllarize our findings.

Tudor Riohards developed a field data sheet whioh gave us someth1ng on
wh1ch to record our observations and opinions. We made a serioUS atte11pt to
keep th1s field form as 811lple as possible in order to expedite the recording
of intormation as we exam:Lnedthe areas and to further sillplif7 the summari­
zation of th1s material. I am inclined to think that this was no sillple task
as I look back on the whole matter.
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We developed. 8111plequestionnaire to be coqjleted by the person in oharge
of each sprAY'jcb, from 19$7 tb%'oUgh1961.We ciroulated these through the
County Foresters to be sure that we had oOllplete 'CO'fWace. These questionnaires
were designed to help us inventory, the areastreateci llS to leeation, ,Sill8, stand
cOllposition by species aM size, lI1lIOuntof ohemioalUBed, date of treatment,
time of treatment, weather conditions at time of treatment, and an evaluation
by the forester in oharge as to effeotiveness. Whentmse were returned we
again met and.exam1nedthem in detall and set ~ our field itinerary. W8
atte1!llted to lay out our route to allow us tocmr 'hom three to four areas
e~d~ ,-

Again we oollaborated with Mr. McOonkey,th1sti1ll8 on setting up a f1eld
prooedure. We oame up with the follc:lW1ngplan. The full 008ttee in the
cOllllant of the forester, whenever pOssIble, whowas, Incbarge of the spray
project, planned tOlllake as tboro~areoonna1ssa~lt of tm sprq area as
possible. About half way throughtbls exam1nation, we were to stop to record
ouroollpositeopinions as to thetollc:lW1ng faotors Wehad deoided to evaluate.

These factors inoluded generalinforlllation sUoh as location of the area,
name and address of the owner, acreage sprayed, acreage of the total ownership,
aocessibility, percent slope, exposure, altitude, general soil desoription,
leading conifer species, leading hardwood species,.na anyadditicnal pertlnent
intorlllation.We also reoorded tbe average or range in height,density,t'hriftl­
ness, percent of conifers tree to growln relatl~n ,to the hardwood conpet1tion-­
this lntorlllatlon was estilll8ted for the stand before treatment as well as at
the time of exam1natlon. Werecorded our estllllates of' the percentage ot'the
overstOI7 and understory hardwoods whioh were thrifty, appreciably dlllllaged,
badly dlllll&gedbut recoverable and dead or dying, We also recorded the percent­
age of conifers whioh were thrifty, suppressed, badly suppressed or suppressed
beyond recovery.

Further informatlon on indlV1~1 species both before and atter treat­
ment included percentage of each hardwood speciell, percentage of each ootlUer
speoies 1n reference to average height arid ,to leader growth. '

On the back of this fom we answered the following questlons. Would there
have been a satiSfactory conifer stand it not treated? Was ground spray' or
meohanical work justified on the area? Would another method of treatment have
been more satisfactory? Does the area need further'treatment? Was the over­
all evaluation of the spray area --- Excellent? ,Good? , Fair?, Borderline?,
Nct Justified? '

Wehad decided to fill out the field form at about the mid-point of our
reoonnaissanoe in order to alloW us an opportunity to VElrit:r or, if necessary,
to reconsider our opinions atter making the return trip over a different
route.

I would like to mention that tn all fairnesstoth:ts co1llll1ttee and to
Mr.l1CConkeythat we recognized tromthe outset that'lllOre techn10aldata
gathered aver a prolonged period would be necessary 1£ we were· to draw a~

substantiated conclusions as to the effectiveness of this technique of tlJDber
stand itrprovement. I expect that you could better classify our evaluation as
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lin P.oplI'l1(1n-..poJ.l~iJ:'af;lJe~~n. ~rre.,ep'lt~roj~'t~li~e ..~>Jl1.Ore COnv1noe,dnow
thanbetlJl's"t!l4t" •• ~.tm.o£. ,)conti~ua1~a1~~O,?:$.,ufieesslll7 W1:~h a~l

t1111berst.n4111P.ro"'etIIl\lQt techn..1~~~~.,.~.~lu!r.. ae.r.l..•~...'~t~,.;m18t. blon.r.t()U~.....
treatmentll, .bt,l1al· .. q, fr1l1,~.&J.Q8 Qr1ju~,~1C;a1 outt1ng. ~oUott- .
up lnll1ections~or .•ev~l',alY.lZ;s.,att,el' tJle.1(men~'J~~iJat~le~ a ,s8IrpleQt; ~1Je'
&re.S :1., ,veJ:lY,lne~e.slp:'f. , 10 J ~.:

Perhaps .1t,~~ld ~ we~",to ,.8"'81ze here.f,~t"e.;lot the aer1al'~z1f.Y

::r~:~o:tl:=~~d::.~~~N:l::'=:i:::;~mr~n::~:~~m -
The 195'7, 1958 and 1959 spray work was all based on the formula of 2 quarts
01"2 POU~f1t.aGc~ci .equ1.Val... s..nt ,0£.245'..-.T..,,('TriCh. .1. o.,rop.~.".~.. 8.oet10 A.oid, But.Q.,.:lIl'
Ethanol Ester) ,lll,lO.,o:rll qu.rt~, ot lusloll. 'the 19(iOand 1961 jobsW2;~l1:"
the exGlJRt1onof three~x:. t:r;~~ ~th 1.quart ,or." pound acld equ1valeqt
of 24S-T,III1xed~th'll quarts of: tuelol1, per~". We'found no vs;-:Lat1oqe ,
11'1etfeot1ve~si *..' cb. ~e~t..:.o.qu, .'~. ,.~ a'l;t.r1b\l.. t..~.·A\~.q the ..tQr.1IIl11a.us.e.d:...'.".... '.' .
Therewe!;"e IiInoqh ~ep~ona to,.rjJ"j)attern pi: r~~~swe attEllllP1iedto.de~lqp ,
so that the formulat10n seemed relat1vely un1llportant. This may have been a
fal8e assulllPt1on.oD.our part \m,t .l'8ax-e qu1te ,coEl!:LdentWl' .are sate 11'1~Id.~
:Lt.. ' .. '" .' . . ': . '. .,' .. . .' :

. 'To get baok'i;9 tbeao1iU~l.".~tioq 11'1the:tt~ili.we Were fo:rtun~~'"
:Lnha'V1ngHr.)foC~nkey Witb u.~tqr ~ .,tirst daY ~n,~iltlc.t1lil~ to help .oh~pk:
o~tour 8a11PUng.-tho4s ,and ,!"o1"k,~11 a few PX'l)1;lle~~ We1fet~ able to.
examine a total.of 17 area. w81.1,4:l...t,ri;buted~o~ut the counties wber,'
sUbstantS.al.ao~~•• bad beel14Q~~., -~ d18tX':LlmtiClDof sanples as to yt~'

treate.d ~tweellH~~1·m1 1961w•• 'not good. Scl"neJl. ·thiswasoaused ~*•.'.
by the faot:~t,,~ J~adletup a ,'l'iet'lt1ghtsc~d~,-!ot ex~n1i1g fromtbree
to. foqr 8I'8a8"ew·dq" than toJ.'~other reason.. ,j •".' i .

These areas ranged 11'1elevatlon from a few hundred teet to between )Sbo
and 400Q1;~t ;"~e. sea 10:e1 •. I:1Il8n.t"onth1sbeQ'u~ wflteelthat there,·1s
so.'p08.1bl. ,vlW1at.~on 1n SU8c.ep~~~1:L~1 of 1nd1T~d~lsPeQ:Llls due '11o, .
extremes of elevat1Qn.'or .1n.t.nQ!t, ',.-:e:¢l)qnd:aveJ!1. det::Lnlte res1staDO•. of
White B1roh (Betula papyr1!era) at' elevat10ris 11'1excess of 3,000 teet.

,.'. "~"::r:", ~>-'.;.!: ·'i"·C' " ~ .' "

Aga1nbel:oJ!t-:Medeve1op ~jO~MIU810n8l1181 IJ:~lII1rld you that we ,'c '
reallze we oancW't.lase thell,~oni,ob,.ervat1ons ~r'xpflnence over the4'~.
8ix years and ~t .\\pODany tec~..1q.l' IUb$nt1at:Lnlrqata. "

w~ feef tb8i~we <oan 8ay 'with 80~ degree of'cirtainty that aer1~" ",
applioation by helioopter of 24'-Ts. . ",

!.1. :Ls
f

.u~~~1".;.ri~ppU..,t~~t~:corieet,:~~~.
f ; • \ .'.' j " • ,", ,.J.,~ ~. '. _ _ ' r) ""

2. 1s, as fa. as damage to' conifer Spec1e8 is conoerned, sate to 8pp~
11'1amounts ot 1 to 2 pounds acid equ1valent, per acre. (The only'
exollP~i."~,,qb8e",e4Jw~A.g,:·tol(le~qo~I(:>¥.F~ only 1 po~ ..,1d

. eQUiva1e.p.t.:of 245..TW!l' ",.~,,,, ~s dlllll8J!hy.~.qot oqnl:Lder~d .to~l1e .
. , .enOUt.) . 'l" f- " " '.:

", r •., r!~ ,...

:: [ " ..
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:3. should only be made on areas which have been carefully examined in
detail prior to treatment to deterndne if species composition, height
and density of overstory and understory is satisfactory.

4. should not be made on areas of much less than 25 acres. Aggregate
areas of 100 acnea to be treated from one lan4:i.ng point are preferred.

5. in general, cannot be expected to retard the growth of weed trees,
not definitely killed, for a period in excess of three years.

6. cannot satisfactorily control resprouting or seed germination.

7. is not a miracle cure for the use of the forest manager, but does
offer an eoonomical method of treating areas difficult to handle
by other means.

To further elaborate on these oonclusions, we feel that it is necessary
to select areas for treatment where there is not a definite high overstory
of sufficient density to obstruct the penetration of the spray. If it is
decided to spray such an area, it would be necessary to make at least two
spray applications two or more years apart. The first to kill and the second
to secure a sufficient release in the understory. This is, of course, assum­
ing that a release is needed in the understory.

When the predom:l..nantweed specie is Sugar Maple (Acer saccharum), it is
the opinion of the committee that it would not be practical to aerial spray
the area With 245-T, due to the resistance of the Maple.

Wewould caution the forest manager from using 245-T where extensive
stands of hemlock (Tsuga canadensis) are involved.

The committee feels that it is extremely important to make a very careful
preliminary examination of the potential spray area. We feel that if the
forest manager has a check list of guides to consider when he makes his recon­
naissance, he can quite easily judge the practicability of spraying the area.

We believe that it is quite impractical to expect weed competition to be
retarded for a period of much in excess of three years. It is not intended
to infer here that effectiveness is not to be expected beyond this three year
limit. It is here that we think the forest manager must decide if a three
year period of release of the crop species on the area Will be sufficient to
bring through a good crop of softwood. If more than three years of release is
necessary, then we expect that more than one aerial spray application will be
needed, probably in the second or third year after the initial treatment. We
found areas where the resprouting of weed trees killed back to the ground level
and the germination of weed seeds had, after three years, created a situation
about as bad as the original condition before treatment. We are confident
that on these same areas the year following treatment the area appeared to have
had a perfect kill, or release if you prefer.

~. There are species such as Mountain Maple (Acer spicatum), the Poplars or
Aspens and undoubtedly others which send up vigorous sprout growth from the
root crown and the root system during the second and third year after spraying
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which was in no wqcontrolled lv t~ initial Sprq. T~re is of course no
question that seeds in the ground at the time of lSlU'qing Will continue to
~erminate. The most serious problem ot this was nOted in cases of Pin Cherry
(Prunus penneyl vanic a) • ..

In relation to susceptibility of various individual· species I have in­
cluded at the el'lli of this paper a table showing our f1nd~ngs on, perhaps it.
would be best to say, apparent susceptibility of thespeoies we encountered.

I am contid.ent that when the ratio of cost to deg1'~ of release is con­
sidered, we have been successful with our spray program in NewHampshire.
There areinetanoes where better judgement in the seJ.ection of spray areas
would have \:een desirable. However, since we expect to develop a set or
guidelines for our forestel's to use on future examinations, I am sure we Will
see lees of this problem. It is quite apparent that there is also need to
orient the think:Lng or ma~ foresters and landowners as to just what they oan
expect from this relatively low cost method of doing timber stand illprovement.
We found on our tour several instano~s where tallure.or near failure had been
reported and the ooJlllllittee felt that the. degree or r'elease, that was reaso~­
able to e:xpect,had been obtained. The regrowth oni;hesE! areas is, we feel,
nothing unexpeoted in the use ofo'he.micals in ~ form. It will be necessary
to remove the idea trom some minds that thil!l is a one-shot' miracle cure for
troubled forests. Personally, I believe that two or three aerial spray
treatments at the same total overall oost of one growxl. treatment Will gi va
better results than ~ ground method yet devised.! would not say that this
was the oonclusion of the coJlllllittee, but rather 1llY'ownfeeling.

There ball been no effort made to put into numerical tabular form any of
our feelings except for the susoeptibility information at the end of this paper.
The reason for this is sillply that the committee feels that any tabulation of
data may give a false illpression or the acouracy With. which it was obtained.
We are only reporting our observations, opinioliB and experienoes with aerial
applications of 245-T over a period or six ;years or ~, as well as a summari­
zation or evaluation made this past summer.
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Susceptibil1tyOf HardwoodSpecies
NewHa!lpehire Aerial Spray ProgramEvaluation

SUlIITIElrof 1962

Species % %APPRECIABLY%BADLY%DEADOR
THRIF'l'1' DAMAGED DAMAGED DYING

-----------------------_.-------------~~.----------"---------------- -----------
Red Maple e 7 18 23 52

Acer rubrwn u 11 21 29 39
S-I

Sugar Maple 0 68 17 7 8
Aoer saccharum u 90 10 0 0

R

Mountain Maple 0
Acer epioatum u 3, "

, ,
I-R

Gray Birch 0 20 13 1, ,2
Betula populifolia u 13 11 26 50

S-I

Paper Biroh 0 22 11 11 55
Betula papyrifera u 1 10 32 ,7

S-I

Yellow Biroh 0
, 8 12 75

BetUla lutea 'U 0 0 20 80
S

Red Oak 0 2 6 7 86
Quercus borealis u 2 2 , 91

S
(Resprouts)

Black Oak 0
, 10 2, 60

Quercus velutina u 20 20 20 40
S-I

. White Oak 0 , s 90
Quercus alba u 0 0 20 80

S

Pin Cherry 0 s 6 8 81
Prunus penneylvanica u (No noticeable difference in susceptibility

S relative to crownposition)

QuakingAspen 0 39 14 11 3,
PopUlus tremuloides u 22 17 1, 47

I
(Sprouts from roots) Note: Extreme Variations in each area examined.
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Species
% %APPRECIABLY%BADLY %DEADem

'.l'HRD"1'f DAMAQI£D: >":IWfAClED DmO__ • a_~ ••• ------ •• ~~. ~_ •• _._ ••• • • • • • _

White Ash 0 70 S 12 13
Fraxinus americana u

R

Amerioan Elm 0 45 1$ 10 30
t11lra1samericana u ..

I
(Resprouts)

Speckled Alder 0
Alnus 1ncana u S 10 27 S8

S
,,-',

--.-------------------.-------------------------------------------------~~--

KEY

o - Overstory
U - Understor,y
S - Susoeptible
I - Intermed:Late
R -. Resistant

THRIFTY - Trees in good healthy growing oondition at time obl!lsrved.•
""",).i

APPRECIABU'DAMACIED- Trees with signU'ioant d8llll1ge(up to l/3;~
defoliated) from spraying whioh apparently would recover or had
recovered at time of observation.

BADLYDAMAaB:D- Trees with severe 0./3 to 2/3) defoUated and .
probably would not recover sufficiently to oawre further cOllpetition
to crop trees. .

DEADORDnNG - Trees apparently dead or nearlY"15o at time of
observation (over 2/3 detoliated) . .



STUDIESON GRANULARFORMULATIONSOF 2,4-D

C.M. SWitzer 1 and O.A. Fernandez

Introduction

The application of mixture~ of 2 4-D and-fertilizer in dry for­
mulations to turf has become fairly wi1espread.in the last few years
and several commercial materials are available., Nevertheless, it is
difficult to find official recommendations for·the use of such formu­
lations in most areas! and even more difficult·t~ find information in
the literature on the~r efficacy. In the Proceedings and the Supple­
ments to the Proceedings of the Northeastern Weed Control Conference
from 1949 to 1962, only 3 references were found that dealt with 2,4-D
or related herbicides used in granular formulations on turf (1, 2, 4).
These papers were all published by DeFrance and, co-workers from Rhode
Island sO it seemed desirable to investigate sUch materials under
other conditions.

Experiments on turf: '

Turf plots were located on the campus of the Ontario Agricultural
College f Guelph, Ontario. The areas treated were infested with dande­
lion, r~bgrass \Plantago lanceolata L.), black medick and red clover,
with some mouse-ear chickweed and commonplanta~n. Grass was a mix­
ture of blues, red fescue and meadow fescue.

One difficulty frequently encountered in weed-control experi­
ments on turf is the best way to compare treated and check areas. In
the present study this was done by treating a 10 x 10 foot area in the
centre of 12 x 12 foot plots. Thus a 2 foot check strip was present
between each pair of plots. It is felt that this method is a good one
in experiments where there are many plots over a large area and the
weed population is not completely uniform.

One plot area was treated May 9 and 11, 1962, with 5 different
formulations of 2,4-Di (A) propylene glycol butyl ether ester 20% on
clay - diluted with 10 oz inert clay per plot; (B-1) ethyl hexyl ester
2%with fertilizer (9-5-3) 20-40 mesh; (B-2) same as B-1 but 12-20
mesh; (C) diethylamine salt,- 1% with fertilizer (10-6-4); (D) iso­
octyl esters of 2:l.4-D and' 2,4,5-T - 0.52% and ,!'l.26%- with fertilizer
(20-10-5); (E) am ne salt of 2,4-D - 50% (liquid). The change in for­
mulation B had no effect on the results so only those from the B-2

lAssociate Professor and ,Graduate Assistant, respectively, Department
of Botany, Ontario Agricultural College, Guelph, Canada. Present
_ .•L.3~ &, ~1-_ 't ; __ .t __ .... u ..... 1... __ • A'l... ...._~~ 'r, 'C"_I"\.~ lJl'.o';..f~ 'R"o,.,,,a .a.i'r~Q_
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treated plots are reported below, as this is the formulation on the
market. All percentages given above are in terms of acid equivalent.

Table 1. Effects of Various Formulations of 2,4~D applied in Early
May to Weeds in Turf.

-Weed Controi Rating (0~4)1
Formulation Ib!A acid June 19 June 27

A 1.6 0 1.5
3.2 0.5 2.0
4.8 1.0 2.0
8,0 3.0 3.5

10.0 3.5 4.0
12.0 3.0 4.0

B 8.0 3.0 4.0
10.0 3.5 4.0
12.0 3.5 4.0

C 1.6 0.5
3.2 1.0
4.8 2.5

D l.~ C.5
2. 1.0

E 1.0 3.9

2.0
3.0

lRating 0~4 where 0 = no control; 1 = 0-50%; 2 = 50~gO%; 3 =
80~95%; 3.5 = 95~100%; 4 = 100%. , .

Similar experiments were carried out on May"25 and July 10 with
different rates of herbicide included. Representative data from these
trials is presented below.

Table 2. Effects of Various Formulations of 2,4~D applied in May and
July to 'Weeds in Turf.

Weed Control Rating (0;;'4)1
Formulatioll. lb/A acid AwguSt)0

A
~

~: .
;3"

8 3.5

B 4 3
6 3g 3

C 1.6 1.,
3.2 '1.5 :4.8 Z.5

D 1.4 i.o
2.8 2.5
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In these experiments a minimum of 4to 61b/A acid equivalent,
was required :1"01" adequate weed oontrol with the granular formulations.
Injury to the turf was not apparent up to rates' of 10 Ib/A. The addi­
tion of fertilizer slightly increased the apparent activity of the
2,4-D '

Response of wet plants to granular 2,4-D:

If the 2,4.D ina granular formulation enters weeds through the
leaves, it would be expected that better control would be obtained if
the materialswere.applied to wet leaves. To test this hypothesis,
duplicate plots were treated during the afternoon of August 1. One of
the plots was 'sprayed with water { 1 litre/J.OOsq ft) immediately before
application of the granular. The other 1"laS treated in the dry condi­
tion. Silvex granular (20% active on clay) was-included in the trial.
Als 0 wet and dry plots wer-e treated with laW'n f,ert ilizer (20-10-5)
without 2,4-D. All treatments were replicated 4 times. The major
weed present was dandelion, with some common plantain, black medick and
white dutch clover.

On August :3 it was apparent .chat :applyilng the fertilizer or the
fertilizet-2,4.:..Drnixture to wet leaves causeaconsiderable burning.
No burning was noted in the dry plots. Slight. -twisting of dandelions
was apparent in all 2,4-D treated plots. The plots were ,observed
August 20 and September 5 and no diff.erence in the speed with which
the weeds were kil1edwas noted.

Table J. Response of Wet and Dry Plants to Various Materials.

Formulation
C

Silvex
(Granular)

Fertilizer

(0_4)1
Effect on

lb/A Condition Weed Control Rating Leaves
acid of plot September 5 (August :3)

1.6 dry 3.8 none
1.6 wet 3.8 l'\urned
3.2 dry 3.7 none
3.2 wet 3.9 burned

j

,4 dry 3.5 none
4 wet 3.5 none
6 dry 3.5 none
6 wet 3.5 none

dry 0 none
wet 0 burned

lSee footnote, Table 1.

Since excellent c9ntrolwas obtained in both wet and dry plots,
no conclusions on whether or not there was increased effectiveness due

'-....-- to wetting could be made.

Similar results were obtained when this experiment was repeated
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The effects of ~pplication" to wet and dry plants was studied
further in the greenhouse. Young, actiYelY"'growin~, commonplantain
(Plantago ra,10r L.) plants 'in 4'" pots weretr.eated byapplyin:g 2",4.-D
granular a ra es of 5 or lOlb/A' to thee leaves or to the soil.. .Half
the leaf-treated plants were sprayed with a fine mist of water before.
the 2,4-D granular was applied.

. ,

All plants with wet leaves treated with 10 lb/A were dead in 4
weeks. Pl~nts with dry leaves't:t'eated with this rate were 60%killed
and the rest appeared to be rlying. The plant,s:, least affectedwer.e
those where the 21.4..D was applied only to the:soil surface.Cons'ider­
able formative efrects were noted but none of these plants died within
4 weeks. At the 5 lb/A rate 50%of the wet plants were dead ami the
rest were badly distorted. Atthis rate the .dry: plants showed'$Ome
formative effects but none appeared ser:lio'Uslydamaged. Some fol'tnative
effects were also produced by the 5 lbjA s:oil·treatment. .

Leaching experiments:

In many of the turf plots treated with 2,4-D granular, reinfes­
tation of seedlings was noted 2 months after treatments, even in plots
receiving 10 lb/A active 2,4 ..D.: In this respect 'some informa.tion on
the leaching of 2,4..;D from gra.nular formulati~n'S applied to soH might
be of interest. .' .' '.

r:

Various rates (1, 2, 4 or 8 pounds acid/Aof·the 2-ethylbexyl
ester of 2,4-D (20% on clay) were applied to the surface of Burford
,loam or Fox sand soil in special boxes with removeablesides. Water
(a total of 2, 4, 6 or 8 surface inches) was then applied. After'free
drainage had ceased, soil was removed at various depths (0.5, 1.5, 2.5,
and 3.5 inches) and tested for2,4-D activit~'using a turnip seedling
grOWth test. ;"

, The greatest activltYWas found in the top layer in both soil
types. In the loam soil, little 2,4-D was fou~qbelow the one-half
inch layer, although at the 'higher rates some ~rowth inhibition of tur­
nip seedl.ings wae brought aBout...by tl1e .second. layer (0.5 to.l.5 inches).
However, in the Fox sand soil, as little as :2 i~ches of rainfall car­
ried enough 2,4-D to the fourth layer to cause marked inhibitory
effects on turnips. ' .

The rate at.wl'li.ch 2J4':'D i~ removed from granules by water was
studied by washing a weighed amount ot formUlB:tiorllplaced onrpter
paper in a funnel, with successive 5 ml aliquo'tis 01' water. The/il-

~~~i~i~t~nC~;;~:te.~h:n~nt~~~l~~a~~i~: ~:i:1:~s~S~f~e~ti~;u~~e~e~~~~~
2 4-D from the granules, but even after 25 washings (a total of 3'75
mi water) considerable activity was still evident in the filtrate.
When a smaller quantity of herbicide was washed, it was found that af­
ter a time very11ttle activity showed up in the filtrate •. The gran-
ules were then removed from the filter paper and placed in a petri ~

dish with cucumber seeds. It was found that subsequent growth of the
cucumber hypocotyls was only 20% of control' as compared to 12% of con-




