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( 

the 30i1t;,:ri~wes1M~rn 

?+•don, l9S'; Hull, 19;6) • 

; Fill.lh•I' 

to· remove 

2,4 .... Di~hlo:roph•rio~<H1't1c (2.~) 3l'ld ;:,4,..S•lrl• 
(21 4• .5•1) are the phytocidtut 

eon'trol ot woGdy plants 
• , l 9 :>'; 194ll) • Dittennt tor-

wla\ions a,4,S•T produce ditfere:nt eft~ota 
on woodr 
bet~er result• old gne5 (M•Y•r• et al., l9SS) ·• 

at.age ct growth ot 'tlhe pbmt are 

t•etiOra a.rtectiq the r.act1ons ot wood1 
plUtB to phytocid•• tDeatt.ft l9SS; Suggitt. 19S2; 



Fisher et al., 1956). Recent reports indie~te th!i.t 

pbytoeidQ!s are more eff'ccti ve when applied in a cUTie:r 

con8is'ti1ltl ot nine parts wtGr and on& part dieael oil 

than when applied in water aloru~ (Beat~y, 1955; 

Bramble. 19S5). 
In t11e prilsent 1nvrisatigation an experitnent was 

thtt1igned to co1npare sprays applied ,durl.n1 tour ditterui 
mont.bs o~ the growing aeaaon, to co~n two differ"Gnt 
tomula~ions ot a phytoc1de, and to cOlapare a water 
carrte~ with an oil~water carrier. 



'the experimental area was loeated on the Appalachian 

Elactrle Poiqer Company' e Glen Lyn-Hancock tr~u1s111saion 

line right-of-way in Montgome~; County, Virginia, one mile 

north of the main highway between Blaclu11burg and Newport. 

The plots began 264 feet east or tower 195 and extended. 
eastward (Figure 1). The 100-foot r!gbt-ot-way was 
divided inoo three J.3-toot strip$ whien were aubdivided 
into 132 foot lengths making each exper1m6ntal plot 43;6 
aqua.re f$e't or l/lOth acre i.n a.r~a. 

Trut site of the experiment was an east facing slope 

and flat. area with L"l &Vf1ra~:i;e elevation ot approximately 

2400 feet.. The right•o.t•way was cleared in 1952 by 

cutting and burnillg. During the winter of 1952-19;3 tcM 

area waa stwnp sprayed with a spray nd.xtu.re consisting ot 
8 pounds ot acid •quivalent or a 2,4-D • 2,4,S•T combina-
tion per 100 gallons of ?i::>. 2 fuel ail. The stump spray 

was no't sucoeasf'ul and abunda.n't sprouting oocurred. Oak• 
!tickory is the climax for*st type or the area and various 

stages of succession Gxiated at the time the experiment, 

was begua. 
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Fip:ure l - Drawing of .;he e.xparimental 

area shc:>win ~ the plot;. 

layout. 
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In th~ 1nveat1gaticm.t an experimental phytocide for• 

mulation, ACP-L-578 1 was compared with a comeroial phyto-
eide torm.ulation, \lf'f)edone Inclustrial Brushkiller. These 

two formulations dif f'ered in the kinds and a:mounta or 
..W.aitying agents and solvents they contained but not 
1n the amount or £or~• of the active ingndients, 2,4-l> 

and 2,41 5-T. Both formulations containad tho acid equiv-

alent of 2 pounds of 2.4-D and 2 pounda ot 2,4,S-'f per 
gallon in the form of butoxy ethanol eaters. An oil• 
water carrier was compared tti th a water carrier by 

applying ACP·L-57S in Gach or the:.:e carriers. The three 

"A" - ACP•L-.57$ 
6 lbs. acid aquivalernt in 10 gallons 
of No. 2 tu.el cil and 90 gallon:1 of 
wat$r. · 

"8" - ACP-L•578 
6 lbs. acid ~quivalent in 100 gallons 
of water. 

nc~ - Weedone Induetrial Brushk1ller 
6 lba. e.cid eau1val$nt in 100 gallons 
of water. 

To compare tlle differences in time of treatment, the 

three apray materials were applied. in May, June, August, 

and September ot 1955 bet1?1<aen the 23rd and 26th ot each 

month. 



were applied with a ga1'oliru~ powered pump 

delivering; aeven gallom1 per iainute at 350 psi. The pump 

rnotor -we;re fn0twt.9d on a truck ( Flgtu·e 2) and eqllipped 

with )00 feet of • Thoroug.h wetting of the aerial 

or ~11 t~ody plants on experL~ental area was 
accomplished by applying an avera.ge of 275 gallons of 

material par a.ere .. 

was originally designed as a ) x 4 
re~tangular lattice (Cochran and Cox, 195)) ~Ji.th 12 

treatments .f'our replications makin.g a total of' 48 
plots. This design was abandoned when it 

was found thl;,t block. adju$tment• wen unnecessaey and 

the 12 treatments had to be considered separately 

instead of grouped into months and spr-ays. The 

experiment was then considered to a 3 x 4 factorial 

in r~ndo=t~ed blocks. Thia design made analysis and 

interpretation o.t rfHntlttJ much easier. 

011 the experim~nt.al area was sampled 

by running traneeets and tagging individual sprouts or 

sprout clumps on \t&Ch ot the experimental plots. The 

transects were u•ed ~o sample the sprouts which were 
randort\ly distributed such aa the sprouts of all sp~eies 

together or 



, 
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sa$sa£ra& black locust. Sprouts of chestnut oak, 
red oak, red maple, and black gum which arise prin ... 
eipally trorn the root crown area are clumped rather 
t.han randol'lly distributed and could be sampled more 
accurately by tagging individual aproute or sprout 
clumps. Other species present were few in numbers and 
were not studied. separately. 

Transects were forsaed by placing a stake at &acb 
end of a plot a:nd passing a line down the center or the 
plot between th~ two stakes. A wooden rod, J.3 feet 
long m tb a metal ring at the center was attached to 

the line by the ring. The rod was passed along the line 
between the two etakea and all or the sprouts of tree 

species g:rowin~ within. the projection of the rod were 

recorded by apec.ies and number. The area in each tran-
sect was l/lOOth acre or l/lOth the area of eaeh experi· 
.mental plot. 'iben a transect was completed, the end 

stake• were replaced with smaller stakes so that the 
areas could be relocated for future transects. Five 
sprouts or sprout clumps ot chestnut oak, red oak, red 

maple, and black gtll'l1 were tagged on each plot with 
numbered aluminWA tags attached with aluminu.-n wires. 
The frequency and density or the major species on the 



area appear 1n Table l and. a its' ot ·all tile speolea, 

recorded on the tranaeet• appeart la Table a. 

Table l • The denei 1'7 and tnquen_,l ot the 
Mjor apeciea on the experimental area. 

Dena7t1 
Stae aere rr.i•nor 

Chestnut oak (Qu1rgu l£1!!g) 1050 

Reel oaka (991!!91 .121.•) 1200 

Black loeu.a• (llob&n&a 1aeudoa919&!) 840 

siaek aa c It"!! tnn•&e> . 1700 
·s.aaatn~ (l!:•f!t!:!! al)?ida) 2100 
led •ple (A§!£ E!b£!!!) 600 

l Pnquenoy la the pereentiap ot the ltd tnn-
aeote in which the apecl•• 000\U"l'ed. 

90 
96 
7J 
96 

100 
70 

The tranaeote wre run in the ._.,. ot 19S5 and 

again in the eummer ot 1956. The taatng of 1nd111.dual 
aproute waa done in the eummer ot 195S and the '8gecl 
aprouta were illapeoted apin in the au.er or 19'6. 
Collection ot the data was coapleted on June 23, 19S6. 

The f'ollowing 1ntormation waa recorded about the 
t.agged. aprou'8 clum}'NI t the apecd.ea; the number tt 
aproll'hJ·the riauallJ eatiaatecl height and dlarae••i- ot 
the 1prout1; the condition ot the aprouta, i•••• 11Tlag 



Table 2 • A liat ot the epecd.ee ot th•. woody pl.anti 
"ooN.ec.t oa the vanaeou. ._. taken troa 
Gra~pt-}0ot l!'MZI llh edition ·· 
,,. t 19 J. 

CCJ!ltQI IAMI BOTAIIOAJe,IAJll 
- -t -- ; -

Chestnut. Mic Qla•£9Ul·fi:J.!iU 
Wbite oak 
RedoalclJ 

. Bea.r oak, acru.b oak 
Sauatru 
Hiekory 
Black a-
Sbad'bush 

A a pen 
Pine 

Chef •nut 
a.ct •pl• 

.s.o\haumao 
8'8giioftl lllMC 

Dopoocl. 

Ohinq\lapln 

Sourwood.. 

Black 1"1u11 

99!£09 111>1 
f•E!M··mt.n, i&. J!lBti~ . coeolnt• · 
Qu!E!J!! 1i11&t0Jr!1 
!!!HO:!•. !llt1d• . 
cam 9PP• 

!X•e •rlnti~ 
.ll!lMIM!r llD'd!!•i!. 
P!!JW.1• mn4&4enS!'9 
ft&g.1.U••· J!t.. llU!!! 

¥11\!!!!I 4ta'9!! 
A••r.·!!itera 
Rhua.~a\rl 

Rgu1 lDl!rtM 
2tml! (\o£1d.a 

Cil\!D!I -11· 
~·""" B.UiJ!i!.: 1•unaoaet1 
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or dead.; and the number o:f resprouts. The condition ot 
a aprout wae det~rmined by uging a pocket knife and 

making several cuts at various height• on the sprout 

through the external tie.sues into the xylem.· If all the 

tissues exposed. by these cuts three inches a b!)ve ground 

level were brown arid dead, the sprout was recorded. as 

dead. If any of the tiesues three inches above the 
ground appeared. green and living, the apro'.tlt was 
:recorded a.s living (Figure )). Any new growth ocotUTing 
a.long th~ sprout below a point three inches from the 

groun1 or from so11e point on the root system was con-

sidered a reaprout. On tne transects the same defini-
tions of living and dead sprouts and resprouts were 

usad but only the living old sprouts and resprout$ were 

record.cl. 

The data on red ~.aple and black locust could not 

be analy0ed ataeistically. Red maple was not present 
on 10 of the Mt experimental plots and the data on iihis 

sp•eies wen considered ittsutticient tor analysis.. Most 
ot_ the black locust in the plots sprayed in JW'le, August. 

and September were def'oliated by drif't troa earlifu• treat• 

men'ts.. Since the eftect of ;prior daf'ol1at1on on th• 

reaction ot black locust to the intended treat.ment eould 
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Figure 3 - Photograph 'Of a . sprout o.f r d maple ( · ce·r 
rubrum) sh wing the tissues expo$ed by a 
knife cut. T~ s sues which appeared a. 
those from A to B were considered dead .• 
Tissues which appeare as those from B 
to 0 were consid red living . This sprout 
was consi ered living because living 
tis . ues were found above a point three -
inches from ground level. 
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·not b determined, no attempt was d to m asure the 

erteotrivenese of the treatments on this species. Spray 
dri£t had no not1e abl effoct on .ny oth r species. 

Th perc nt ge of the t.a ged sprouts killed . s 

ealculat•d for ch stnut oak, re · oaks, and black gum. 
These c lculations consist d of divid1ng the number or 
de sprouts by the number o.r sprouts before sp~ ying 

and multiplying by 100. For example, in treat ent June 

n ", first replication, there wer 21 sprouts in the five 

tagged clumps Gf chestnut oak, of hich 5 were dead. The 

p re nt g killed as 5/21 x 100 '>r 24 per cent. 
The n ber or black locust sprouts was subtracted 

from the total number of sprouts on each transect b fore 

the p roent s kill d were calculated. For example, th 

trans ct on treat nt ay "Btt, third replication, con-
tained 71 sprouts b ror sprayin or which 5 w re black 

locust; ft r spraying there were 6 sprouts living ot 
Which 3 re black locust. Subtraction or the black 

locust eprouts v a before spraying total of 66 and an 

after sprayin total or 3. Th percenta e killed was 
6)/66 x 100 or 9S per cent. 

~ peraenta a re tran formed to arc sine v luea 

accordin to Tabla 16, in Snedecor (194$) hero~ any 
an lyses were made. 



Th• data on pero•ntages killed were analyaecl ueori• 
in& to the factorial d.eslgn and. a1Pit1ean~ Ileane were 
oompand by the DNl~iple IUI• •·.-11dple F te•ta aa 

" . 
deeorlbed by Dunoan (19SS}. A COllpar18on ot the nWlber 

of naproute per plot coul.4 not be u.de without eonaider-
ing the original n~r or sprouts pa plot. ·theretoN, 
the resprout data were analysed by tile analfsia ot 
eow.rianoe with tbtt nwaber of sprout• Htore spraying 
aa·the l•Yariable and the numbe1' ot reaprou\1 as the 
t•Yariable. A lm11t1ple range and multiple F teat waa 
perto~"Ud on aignlticant •au. 
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RESULTS 

The effects or the treatments on chestnut oak are 
shown in Table ). The sprays applied in May and June 
gave significantly higher kills of this species than 
the. sprays applied in August and September. The 
resprouting ot chestnut oak occurring in the plota 
sprayed 1n August and September wae aparae due to the 
poor top kills and waa not comparable with the reeprout-
ing occurring in the plots sprayed in May and June. The 
~hree sprays were not aigniticantly different with 
respect to the percentage ot chestnut oak killed or the 
number of chestnut oak reaprouta. 

Table 3 • The percentage ot sprouts killed and 
number ot reaprouta of chestnut oak 
tor all treatments. 

Month ot Ro. or Sprouts Percentaf • No. otg !/ Treatment Beto re Killed 'JI Resprouta 
Spraying 

May 363 29.0 - a 274 • a 
June 462 2s.o - a 443 - a August 262 6.3 - b 65 
September 330 2.4 - b 23 



-21-

Table 3 - Oontinued.. 

Spray 
lo. ot Sprouts 

Betona 
Spraying 

Percen~ 
Killed.·. 

Ro. ot !/ Resprouta 

"A" Ul 16.o - a 257 - a "B" 17.6 - a 247 •a 
ttQ• 474 15.6 - • 297 - a 

' 

l/ Two f'igures followed by the aame letter are not 
a1gnif ioantly ditterent while two tigurea tol· 
lowd·by dittel'en't letten are significantly 
dittennt. Comparisons of simiticanoe should 
be •de within the columns and not between the 
colwms. 

lf Figures not followed by letters are not coapaftble 
with the other figures in the column. 

Signitioantly higher kills ot red oak reaulted. trom 
the May treatments than from the June, August, and 
Sept•ber treatments. Aleo, the June treatments gave 
eigniftcantly higher ldlle of red oak tban the Aug\ist 

and September tnatmenta. The May sprayed plota con-
taiae4 aignif'icantly fewer red oak resprouta Ohan th• 
June apra,..d plota. · No comparison• could be made between 

the number ot reel oak reaprouta in the May and Jun• 
sprayed plot• and the number in ~· August and .Sept8Jlber 
sprayed plots because of the low percentages killed. 1n 

• 
the August and September a prayed plots. There were no 



aigniticant ditterenoea in the peroentagea killed or 

th• amount or reaprouting resulting trom the three 
apraya. The ettecta ot treatments.on red oak appear 
in Table 4. 

Table 4 - The percentage. ot sprouts killed and 
number or resprouti ot red oak tor 
all treatments. 

Jlon'h ot lo. ot Sprout• Peroenta" Jlea~~t:1 l/ !/ Treatment Beto re Killed !I Spn.ylq 

May 273 46.2 - a 61 - a 
June 2S7 S9.8 • b 1S7 - b 
August ll2 10.0 - 0 32 
Sep tube~ )14 2.0 - 0 12 

lo. ot Sprout• Pero en ta" No. ot l/ Spray Baton ICJ.llecl J/ 'lleaprouiia 
Spraying 

"A" ''' 38.5 - a 90 •• 
"B" )87" 36.2 - a 118 - a •c• 314 43.9 •&. 14 - a 

l/. TWo tl@r'e . .., '(ollowe.d .by the. same letter~:·~' 
· · a11Jd.,fieanUy.- clitt•nnt while two ttnrea t'ol• 
l.owed by dltteren~ letten ~".·.··. · •.1P ... ilicantly · different. Coapattaon• ot eilddtlcance should. 
be made within the colwans and not betW.en the 
columns. 

~ Pigurea not followed by letters are not comparable 
with the other figure• in the eol'1mll. , 
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T e percentage of bl ck gum killed in June was 

significantly hi her than the percenta es killed in 

y and September but not significantly higher than 

the percentage killed in · ugust. Black gum resprouts 

were found only in the plots sprayed in y and the 

number there as significantly different from zero . 

The three spr ys were not significantly different with 

respect to the percentag s of black gum killed or the 

number of black gum resprouts. Table 5 contains the 

data on blaek gum. 

Table 5 - The percentage of sprouts killed 

10ntJl or Ho . 
Treatment 

ay 
June 
August 
S6ptember 

and the number of resprouts or black 
gum for all treatm nts. 

of Sprouts Percentage No . of!/ 
Before n11ed II Re sprouts 

Spr ying 

101 76.) - b 33 - b 
113 96.0 - a 0 - a 
102 8.4 - ab 0 - a 
102 50.0 - c 0 - a 
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Table 5 - Continued. 

o. of Sprouts Percentage o. of l/ 
Spray Before Killed If Resprouts 1 

Spraying 

ff " 137 s1.3 ... a 3 - a "B" 137 76.5 - a 10 - a "O" 144 78.l - a 20 - a 

1f Two figures followed by th same letter are not 
significantly different while two figures followed 
by different letters are significantly diffe.rent • 
Comparisons of significance should be made within 
the columns and not bet een the columns. 

May, June, and Augu t sprays were equally effective 

on sassafras. The percentages of sassafras killed by 

the September sprays were significantly lower than the 

percentages killed by the sprays applied earl1 r in the 

season. There were no significant differenc s between 

the months with respect to the resprouting of sassafras. 

'rhe three sprays were equ.ally ,rfective on sassafras. 

Table 6 shows the reactions of sassafras to the dif-

£erent treatments. 
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Table 6 ... The percentage of epf'OUts killed 
and the number ot resprouts of 
sassafras for all treatments. 

Month ot No. of Sprouts Percent&gil Mo. ot l/ Treataent Before tilled Y Resprouts.l 
Sprayi.ng 

May )02 100.0 - a 187 - a 
June. 242 100.0 -a 11) .... a 
August 208 92.3 - a 264. -ab 
September 280 72.0 -b 483 -b 

No. ot Sprouts Percentaf e No. ot JJ 
Spray Before Killed II Resprouta · 

Spraying 

rt A" 297 92.3 -a 335 ... a 
"B" ;46 a1.; ... a 381 -a 
nett 3i49 9.3.3 - a 331 -a 

~ . . Two tigurea followed b1 the Sa.tile letter are not 
aignificantly different, while.two figures followed 
by different letters are significantly different. 
Comparisons ot significance should be made within 
t.be columns and not between the columns. 

Table 7 shows the etteot ot trttatments on all 
speciea. Each mont.h was significantly difteren t from 

all other months lt'rlth reapect. to the percent.age ot all 

$pec1es killed. The highest percentage killed occurred 

in May and the lowest occurred in September. There 

were no significant differences in the number of' 

resprouts in the plots sprayed in the different months. 
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The three sprays were equally etteotive on all specie• 
together. 

Table 7 - T,he. percentage of'.:,.apro~ta killed 
and number ot reaprouts ot all 
species except black locuet to'1 
all treataente. 

Jlonth ot Bo. ot Sprolita Pe~enta.f' Bo. ot y 
Treataen.t Before Reaproute 

Spraying filled 

Mar 994 94.1 - a 439 - a June 929 s1.a - .., 393 - a August 1017 n·5 -c ~73 - a September 1161 ).7 - d 92 - a 

Bo. of' Sprouts 
Sprar Beto re 

Spraying 
Percen~e 
Killed 1J 

Ho. ot l/ Reaproute 

•A• l22S f!l.f! - a 59a .. a· 
"B" 1432 79.9 - a 696 - a •c• 1444 so.6 - a 703 - a 

l/ . 
Two f~s followed b{ the same letter are not aigni oantly ditteren , while two tigurea followed 
by di.tterent letters are aignitioan.tly ditferen,. 
Oomparieona of s1gn1ficance.aboul.d be made within 
the oolU11111 and not between the columns. 

A aumma.ry of the results or this investigation. 
appears in Table 8. To a1mplif7 the interpret.ation ot 
the data a new aet ot 1'1gurea1 • Reaprout, waa uae4. 
These tigur-es were derived by diriding the number ot 
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reap;rou.t.a by t,he number of sprouts before spraying and 

multiplying by 100. 
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DISCUSSION 

In the present investigation early season treatment 

gav& better root and top kills than late season treat-

au~nts, ex.o"pt for tbe fact that. mid-season treatments 

of black gum gave better results than early or late 

season trea·tm-ents. These re:sults support the conclu-

sions or Fisher .rtt al. (1956) a.nd Suggitt (1952) that 

season of treatment and stage of growth of the plant 

hav~ a major effect on the reactions of woody plants 

t;o 2,4 ... n and 2,4,5-T. Sea.eon of treatment and stage or 
growth must affect the absorption, translocation, or 

physiological activity ot the phytocides and produce 

variations in the effectiveness of the phytocides. 

2,4-D and 2,4, 5-T applied a.s foliage sprayl!l enter 

plant leaves principally by passage through the cuticle 

(weaver and De Rose, 1946). Therefore, the thickness 
and composition of the cuticle affect the absorption or 
the phytooide. Crafts (195J) stP.ites that young leaves 

have a thin cuticle which is very permeable to applied 

materials, but as leaves mature the cuticle becomes 

thieker and less permeable. Possibly the cuticles of 

young, growing leaves possess permeable, immature 
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zones which phytocides can penetrate rapidly 

( Sehie.ferstein and Loomis, 1956). Differences in the 

permeability or the lcat cuticle may have resulted in 

g~ater absorption o.t 2, 4-D and 2, 4, 5-T by young leaves 

than by old, thus bringing about the variations between 

times of treatment. 

Season of treatment and stage of growth may cause 

variations in the effectiveness or 2,4-D and 2,4, 5-f by 

influ~mcing the movem~nt of carbohydrates. Since 2, 4-D 

and 2,4,; ... r an known to move principally in the carbo-

hydrate transport system of the phloem (Mitchell and 

Brown, 1946; Linder et al., 1949; Weintraub and Brown, 
1950), any seasonal rttriations in the rate or direction 

ot carbohydrate transport would be expected to affect 

the transport and distribution. of applied phytocides. 

Meyer and Anderson (1952) state that when active growth 

is occurring, the majority o:t" the carbohydrates pro-

duced. in plant leaves are transported to the regions 

of meriatematic activity and rapid growth in the root 

and st•m tips and the cambial areas, but when ~etive 

growth subsides the majority of the carbohydrates are 

transported do'Wftward and· accumulate in the stem. The 
meristematic act1Vity in most woody plants lasts for 
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46 to 11) days and declines sharply after the middle 

of August in inost t•mpera~e regions (Busgen et al., 
1929) • Therefore, phytocides applied in the early 
part or the aumm.er should be transported to the regions 

of merstematic activity while tho~u~ applied late in the 

season should accumulate in storage tiseu.es. Fisher 

et al •• (1956) report that maximum tranaloeation or 
2,4,5-T in mesquite plants occurs during a period of 
50 to 90 days after the first leaves emerge in the 
spring.. Also, young, incompletely differentiated, 

actively growing tissues are more susceptible to 2,4-D 

and 2,4,5•T than mature atora~e cells (Leopold, 1955). 
and. it seems logical that destruction of merlstemat1o 
tissues would have a greater permanent etteot on a 
plant than destruction or certain storage cells. On 

the basis. or these tacts, the high percentiages killed 
by th& &arly season treatments and the low percentages 
killed by late season treatmeJnts are understandable. 
Black gum which reacted ditf erently from the other 
species may begin active growth later and continue 
such growth longer than most of the other species, 
thus being more susceptible to mid-season treatments 
than to early or late season treatments. 
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There was no significant difference in the etfec-

ti veness or the oil-water spray, ttAn, and the water 

spray, nsn, used in this investigation. These findings 

do not agree \·dth other investigators (Beatty, 1955; 
Crafts, 19.5)) who concluded that an oil-water spray was 

superior to an aqueous spray. Experimental results 

presented by Bramble (195.5) indicated that an oil-water 

spray gave better results than an aqueous spray; but 

the oil-water spray used by Bramble contained 6 pounds 

of 2,4-D and 2,4,·;-T in acid form while the water spray 
contained I+ pounds of 2,4-D and 2,4,5-T in ester form.. 
The advant.ages or the oil-water spray could have been 

due to the concentration or form ot the phytocide. 

Gertsch (195.3) reported that 2,4-D was more effective 

when applied in an oil-water emulsion than when applied 

in water alone. The oil uaed by Gertsch, however, was 

a non-phyto~oxic horticultural oil which may have pro-

duced different results from the r..to • ..2 fuel· oil used 

in the present investigation. Fisher et al., (1956) 
.found that 2,4. 5-T applied in a tio. 2 fuel oil-water 
emulsion was not appreciably more effective than 
2,4,5-T applied in water alone. 



It. has been shown that the absorption and trans-

loca.t.ion 0£ 2,4-D and 2 ,4, 5-T are greater if the phyto-

cides .are applied in a straight oil carrier rather than 

in a water carrier (Penfound and Minyard, 1947; Rice 
and Rohrbaugh, 1953; Leonard, 1956). Increased absorp-
tion is probably d.ue to a saturation of the lipophilic 
capacity of the leaf cuticle by the oil which leaves 

the phytocide free to enter the leaf (Crafts, 195)) 
whil$ the increased translacation may be due to the 

intercellular creeping of the oil and phytocide inde-
pendent 0£ ~he vascular system (van Overbeek, 1956; 
Leopold, l95S). These reports indicate that an oil 

carrier is eup&rior to a water carrier tor 2,4-D and 

2,4,5-T but ~hey do not mean that an oil-water emlu-

sion carrier combines the effectiveness or an oil 
carrier with the economy of a wat~r carrier. No oil• 

water emulsion has the affinity £or plant surfaces 
that oil has (Crafts and Reiber, 1946). 

In order to be effective, an oil-water carrier 
must separate rapidly upon reaching a plant surface, 

l~aving most of the 2,4-D and 2,4,5-T in a film or 
oil (Crafts, 1953). Strong emulsions such as those 
formed by ACP·L-578 break down slowly, often requiring 



several hours for complete separation (Carter, unpub-

lished). Also, most of the 2,4-D and 2,4,5·T may not 
remain with the oil when the ermilsion breaks. The 

esters ot 2,4-D and 2,4,5-T are soluble in oil and in 

the emulsifier used in ACP•L-578, but the emulsifier 
is only slightly soluble in the oil. When an oil-water 
emulsion or ACP•L-578 breaks. three separate layers 
appear - a top layer or oil; a middle layer or a thick, 
creamy emulsion; a bottom layer of cloudy water (Carter, 
unpublished). Since most or the emulsifier is probably 
in tha middle layer, most or the 2,4-D and 2,4,5-T may 
also be in the middle' layer and not in the oil. If 
this oecurs, the advantages or an oil carrier are 
eliminated. 

The phytotoxicity or many oils is increased by 
emulsifying them in water (Dallyn and Sweet, 1951). 
Since straight No. 2 fuel oil is quite phytotoxic 
(Crafts and Reiber, 191..S}, tbe oil-water emulsion ot 
this oil used in the present investigation may have 
been so phytotoxic that the conducting tissues or the 
treated plants were damaged to a point that transloca• 

tion of the pbytocide was impeded. 



It an oil-water emulsion is a more ~rreetive carrier 
ot 21 4-D a.nd 2,4, S-T than water, the differences :tn 

effectiveness aN not apparent on.e year after tr'J&tment 

in the prlH.tent inve1't-igation. The root kill on the 

plots receiving the oil-wa.ter spray may improve until 
they a.re significantly bettttr than the root kill on 

the plots receiving the watlir spray; hoWi&V&ar1 more work 

should be done with an otl-water emulsion before it is 
accepted as superior to water as a carrier for 2, 4-D 
and 2,4,5-T. 

Me.yers et al. (1955) round that Weed.one Bru•h-
killer t-)29, a chemical Vflcy similar to ACP·L-;?3, 
gave better result~ on certain woody plants than 

Weedone Industrial Brushkiller. The results of the 
present investigation do not support the conclusions 
of Meyers et al., biacause Weed.one Indu&trial Brush-
killer proved equally as effective as AOP•L•5?8 .. 
Weedone Industrial Brushkiller and ACP-L-S?f! contained 
equal amounts or the butoxy ethanol esters of 21 4•D and 

2~4,S•T and W&r'$ applied at the •wn• concentrations.· 
The two fomulations differed in tbe types and amounts 
of additives (such as emulsitying and wetting agents) 

that ·th~y contained. Hull (1956) showed that such 



addit~ves may either increase or decrease the effective-

ness of 214,5-T amine depending upon the amount and 
chemical structure of the additives used. Gertsch (195)) 
found that each or several emulsifying agents increased 
the efteotiveness of 2,4-D a~ine, but had no influence 
on the effectiveness of' 2,4 ... n eeter. Leopold (19~5) 

reported that emul~ifying and wetting agents, 

" - ... apparently permit the entry of p0lar acids and 
salts b1 normally non-polar pathways" (through the 

cuticle), - - "such carriers have no beneficial effect 
upon the absorption of non-polar formulations such as 

esters ot auxins", (2,4-D and 2,4,5-T). On the basis 
of these findings, the large amounts of emulsifying and 

wetting agents contained in AOP-L-S7g would not be 
expected to increase the effectiveness or the butoxy 

ethanol esters of 2,4 ... 0 and 2,4,5-T in the formula-
tion. 



SOM.MARY 

The time of treatment greatly influenced the reac-

tions of woody plants to the phytocidee used in thia 
investigation. In general, all of the species of' woody 

plants studied were more susceptible to 2,4-D and 

2,4,S-T at the time or the May treatmente than they 
were at the time of any other treatments. The only 
exception to this statement was black gum which 

appeared to be more susceptible to 2,4-D and 2,4,5-T 

in June and August than in May. 

The oil-water spray, ~A", did not prove to be more 
etteetive than the water spray, "B", one year after 

treatment. The two sprays were equally effective at 

each of the four ti.mes of treatm.ent and on each of the 

species studied. 

Mo dif'f'erences were apparent between ACP-t ... 578 and 
'ff'~edone Industrial Brusbkiller. These t"-"O formula:tiona 

gave similar results at each ot the times of spraying 
and on each of the species studied. 

Further observations or the experimental area 

are planned ror 1957 and 1958, and the final re•ults 
ot the investigation will be reported elsewhere. 
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