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This is comprehensive review of current knowledge on 
the effects of 2.4.5.T. 

It indicates that the questions relating to 2.4.5.T and 

I 
the Environment ; have been thoroughly examined (mainly in 
the U.S.) by both "conservationists" and the manufacturers 
of 2.4.5.T. 

Argument about t h e effects of 2.4.5.T has gone on since 
1968 and has been the subject of a U.S. Senate Committee , 
Investigation- This paper presents the f:indings, and 
decisions, made to date. 

The following is a brief summary and comment on this 
review. 

1. INTRODUCTION 

2.,.4. 5. T - one of the hormone or auxin-type herbicides. 

Selectivity - dependent on rates of application. 

2 .. 4.5.T acid - insoluble in water. 

2.4.5.T esters - oily substance. Emulsifiable in water. 

Butyl ester - commonly u s ed. 

~ Butoxyethanol ester - ~ volatile than b1:~tyl ester. 1 

"Technical" or Non formulated ester (not soluble in water),. 

Vic_. Forestry Commi ssion use 2.4.5.T in 2 main applications. 

a) Aerial spray on woody weeds (wattles) in young pine 

plantations,. 

1 pound "Technical" butylester in 4 gallons di st illate 

per acre. 

b) Basal Bank r,pray of ·wattles am Eucalypts . 2% solution 

of butyl ester in distillate. 

2. HISTORICAL 

Herbicidal properties of 2.4.5 .• T were r eported i n 1944. 

First marketed in U.S. in 1944 as "Weedone 2.4.5.T.-" 

In 1968 Bionetics Research Labs. (U. S. A.) showed 2.4.5.T 
caused birth defects vfuen li:njected into pregnant rats a~d 
mice. Some r estrictions on the us e o f 2. 4 .5.T in U. S . 1-rnre 
announced in October, 1969. 
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A ,Sena.te sttb-~or:'lrxit t co h en....~ furt her evidenc e in April 
and dec ided to r estrict t he uso of 2 . 4 .,5 , T o.c :follows: 

a ) Guspensi or.i. of use of liq uid :formu.J...t 
near lakeo antl ponds , and on ditc 

b) Cane ella.t ion of use of non-liq uid f'ormula.t iono 
"loy, corn ,. 
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(i) use of 2.4.5.T should not be permitted where 
water contarr..ina tion could occur,. 

(ii) all persons exposed to 2.4.5.T in its manufacture 
and u s e special precautions such as protective 
clothing to prevent skin absorption. 

(iii) until further 0vidence is available, s recial 
precautions should be taken to avoid exposure of 
women, :i;,articu1arly those in the c hild bearing 
age group, to 2.4.5.T (17) 

The Aerial Sp~ay Control Act in Victoria set out 
compulsory directions to pilots for :protection of crops 
3usceptible to hormone type herbicides. It a lso provides 
for proclamation of "hazardous a r eas" oh the grow"1.ds of the 
presence o:f susceptj.hJ.e c rops_. 

N·one of the :regulations are in any v:ray concerned with 
..;."esidues or contamil'la t ioi.1. 

4. EJ!'FECTS ON OTHER ORG.A-'tifISMS 

tv 

11 The eff·ects of 2.4. 5.T on n on target organisms have 
been little researched and the subject is worthy of f'urther 
work." 

In 1954, N. s.w. Dept. of Agricult1.1re r9ported ttall 
available evidence indicatr::s that 2 .. 4 .5 .T j_s harmlGss to 
animals including fish and insects and to man,. Sheep and 
catt1e that have grazed extensively on plants sprayed with 
this chemical ha:ve shown no ill effec ts . Excessive 
amounts ::nay cause injury however and care should b e taken 
to avoid a l arge intake of these chemicals • 11 

"E-ven so called 11 safe" che!!dcals 3.re usually toxic in 
high enough proportions,." 

5.- UA~:URE OF UPTAKE AND MJ~ABOLISM PROCESSES 

t~) I ~-1 ~ ~~ ,~ n x. ~n ~o 

2.-4.5.T may be absorbed throu.gh the leaves, stem or roots 
of a pJ.ant . Following application, the chemical may take 
one or two hours to pass throug_.h. the outer layers, but once 
the plant !'.la::i been entered movement is fairly rapid. 
Cher,icaln applied i:n the soil are absorbed by .the roots and 
moved i..n the transpiration stream to the rest af the 
plant; from the leaves t h e chemica l spreads through the 
plant with the sugars manufactured there, to the points 
where -these materials are used. It j_ s the ready transloca~ . 
tion of 2.4.5.T and the rel.a.tea_ herbicides that makes them 
suitable for low volume application. ( 1) 

(2) Animals 

Consi derably less is knovm of the actTm l metabolisrn of' 
2.4.5.T i..1'l. animals t han :i.s the c ase in plants . As far as 
uptake is c ancerned, the most important mechanism is by 
eating foliage which has been s :prayea. with the chemical is 
used, and its behaviour in the environment. (38) The same 
paper reaches th e following conclusions with regard to 
animal exposure: 
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I (a) 
' I (b) 

Dairy and beef anj_mals allo-t·red to fore,ge on treated 
g,·rasses will inges t hie;l'les t concentrations of 2.4.5.T 
sho:-ctly aft er application. 

I 
(c) 

Because of degradation, growth dilution and. other 
factors, residues of 2.4.5.T will be markedly reduced in 
a few clays to a, few weeks after ap-_plication. 

The herbicide is rapidly excreted - there is no 
ac cumulation in animal tissues. 

(d) There is no detectable residue in milk; therefore man 
will not be exposed to 2.4.5.T through consumption of 
meat or milk from an ima l s foraging on treated. grasses. 

6 .• NAT1JRE OF BREAKDOWN PRODUCTS 

The breakdown of 2.4.5.T, apart from metabolic breakdown 
as described in the previoun section, is not well docuraented. 
It is knovm that 2 .4. 5 .T i s much mor e ·oorsist€.nt in the soil 
than the related compo1.md 2,4-D, probably because o-f the 
metncr.tlorine blocki11g s ide c hain metabolism as discussed 
earlier : it may :persist for up to 9 months (1 ). However, 
this detoxice;!;ion period is variable, a n d may be complete 
in as lit tle as a few weeks, depend mg on climatic con-
di tio:ns a nd populations of soil micro-organisms. (38). 

It has been shovm that 2. 4.5.T is extensively absorbed 

/ 
by forest floor material (38), thus when used in f orest 

, environments, this is where much of t h e breakdown takes 
I place. M:icro•organisms i n the litter leyer apparently 

play a major role iJ1 b reakdo wn. Winston an d Ritty ( 25) have 
found tha t 2.4 .. 5.-T is dec ompos3d by soil and litter bacteria 
to form carbon dioxide, :i.norganic chloride and water, with 
no organic end products of degradation~ 

7 _. CONSEQ1IBNCES OF USE I N F ORE ST AREAS 

The most importa:.r'lt use of 2.4.5.T is in connection with 
the establishme~t and release of conifers on forest land. 
For these purposes, 0.5 to 4 pounds 0£ 2.4.5.T per acre are 
applied, usually as low volatile esters dissolved or 
emulsified in diesel oil or water. (38) Fores ts Commission 
us e in Victoria is 15 fluid oz. of the technical butyl e s t er 
(one pouna. acid equ ivalen t) in 5 gallons of distilla te per 
acre. (3) 

A consideration of the consequences of spraying 
involves three strata: the air layer, the vegetation 
layer and the soil layer. (42) 

Th1:; air layer receives spray material dispersed by 
the wind as fine dr oplets; and also spray material 
volatilised while f all i ng or from intercepting surfaces. 
The important consequ eri...c e of these losses, otherthan the 
reduction in material reaching t he vegetation layer, is 
the possibility of pollu tion or damage to agricultural 
l and from the settling of the drifting spray. Norris (42) 
poi~ts out that mor e intens e us e of herbicides on forest 
l ands will require consid erable resea roh to dete r mine the 
ha zard pr e s ent ed b y a.rift ancl. volatilisation. 
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5. 

While nearl y all herbioide i ntercepted by 
vegetat ion will eventually ent Gr the f orest floor, s ome 
remains .f or a short time a t l e as t il'l matel'.' ial wh i ch might 
be broHi:: ed b y a.."'limals . The t oxicity of t..he chemical, as 
di s cr$sed ear lier , rendor s it h i gh..l~r unlikely tha t any 

~/ 

ani mal ·woul d ever consume sufficient act ive ingredi ent to 
suffer a...viy har mful effects . The r e,pi d removal of 2 ,4, 5-T 
from the syst em ma..lres chronic toxicity unimpor tant. ( 38 ). 

Some herbicide f rom a spraying operation is bou...-vid to 
evEmt ually enter streams , either by d i rect application, 
by s urface f low, or by leaching. Norri s ( 4- 2; has said 
that stream contami nation is the mos t important express ion 
of envi ronmental contomination in t he f or ent bec ause the 
wa tor is the habitat f er m2.ny bi ological cor:imunities and 
because water repres ent s a crit ical commodity to QO~mstream 
usGrs . Thus many s t udies have conc entrated on str eam 
contami.."lat ior"- • ( 42,. 38, 41, 43). Norr i s ' conclusions (4 2) 
are fairly gensrally agr eed: 

( 1) Some herbicide will a~pear :in :-:1.carly all streams which 
f low through or by t reat ed areas. 

( 2) The maximum conc ent ration i s a f -.mction of the 
propor·i~ion of the waterohed t r ea ted, the amm,mt of live 
;tream included i n t he u..."'1.i t , t he rat io of t he surfac e ar ea 

cf the str eam to its vol u:ne , and t :te degr ee t o ·which brush 
cverhangir~o; ~.;he stream i nterc Gpts s pray materials._ 

(3) The l ength of persi sta.."'1.ce i s a function of the hydrolo~ic 
:nature of the area t rea ted . 

II
. ( 4 ) Nearly all the herbicide fou::1.d in the stream results 
from t he direct applicati on of spr ay mat eri al s t o the 
S"l}.rface of the 1.rater. 

The study byRugner et al ( 43 ) concl uded that phenoxy 

I( 
herb ic:1.des can safely be used on riparian vegetation on 
public water supply watercheds without caus ing contamination, 
as long as caution i s us ed, to prevent spj_lling herbicide 
mix or putting an undue amoun t of s~ray on water surfaces. 

Tarrant and Norris (41) consider the eff ect of dieseline 
separately. The . studies they mention lead to the con­
clusion that it also i s perfectly safe as a carrier, as 
long as prescribed dosages are observed , as a result of 
rapid and extensive fixing in tho soil, and rapid dilution 
of the fraction that actua lly enter s wat erways. 

On th~ whole, the likely consequences of s:praying a 
fore s t a r ea wit h 2 . 4 .• 5.T in dieseline are : 

( 1 ) some loss due to drift and vole.tilisat ion, which must 
be considered ·when deciding whether t he area can 
safely be sprayed,. 

I 

I
. j ( 2) 

(3) 

k illing of susceptible plant species. 

adsorption and subsequent breakdmm of a large 
pro po r t ion of the s ~~ay in the s oil a..'fld litter, over 
a ~eriod of 1 to 9 months. 

/ ( 4) 

(5) 

a certain amount of upt ake b;y· browsing animal s soon 
after spraying , but not 1n sufficient qucmtities 
to be harmful to them. 

some stream contamination, :rrosil y as a result of 
direct applicat :ion to the water surface, and lasting 
only a short time ·until extreme dilution has r emoved 
all hazard from the contamination. 
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