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Curti· .• .!y employed allli-plani agents 

Chemical anti·;,!;mt agents being usod in warf"re today fall into two 
groups. The fir~.. ,roup contains the herbicides) pbnt growth regulators 
and desiccants tk' arc applied directly to plants or trees to kill or defoliate 
them. The second group contair.s the soil stcrilrll1ts that arc used to conta­
minate soil and pO'event or retard growth within it. , 

In the first group, there arc at pres""t four principal anti-plant agents: 

2,4-Dicillor0l'henoxyacetic acid (2,4-D), This has been employed in a 
variety of salt and ester formulations, generally in admixture with other 
anti-plant agents. 

2,4,5-Tricillorol'ilcnoxyacetic acid (2,4,5-T). This has generally been 
employed in combination with 2,4-D in ester formulations. 

Dimetily/arsinic acid (cacodylic acid). Generally employed as an aqueous 
solution of the sodium salt. 

4-Amino-3,5;6-triclzloropicolinic acid (picloram). Generally employed in 
a salt formulation in admixture with 2,4-D. 

In the second group, there are two principal agents: 

5-Brolllo-3-sec-blilyl-6-lIletilylliracil (bromacil), employed either in dust 
formulations, or in aqueous or fuel oil solutions. 

3- (p-Ciz/oropizenyl )-1 ,l-dimetlzylurea (monuron). Generally employed 
in dust formulations of its trichloroacetate salt. 

The following figures show the rangcs of application rates generally used 
with, these agents for defoliation, crop-destruction or soil-sterilization. 
The formulations given arc those in current usc in Viet-Nam (US Depart­
ment of the Army, 1969). 

Formula/ion 

2,4-D/2,4,5-T (t:l) (agent orange) 
Pic!oramj2,4-D (1:4) (agent white) 
Cacodylic acid (:lgcnt blue) 
BrOIHacii formulations 
Monuron fonnulations 

Toxicological properties 

Applieatioll rare of the active 
ingredient (kg/lla) 

15-50 
8-15 
3- 8 

15-30 
20,30 

As regards their acute toxicity, the anti-plant agents listed above are 
only moderately toxic to warm-blooded animals (Tschirley, 1969). Some 
exporimental LD" values obtained with them nrc listed below: 
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AKt'lIf 

2,4-1) 
2,4.5-'1' 
Pic lora III 
Cacodylic acid 

MOllllron 
Bromacil 
Agent while 
Ag(;nl hlue 
Agent purple II 

Arl//I' olal LJ),~ ill rats (mclkg) 

375 
500 

8200 
1350 

3600 
5200 
3080 
2600 
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Rt'/t'I'CIICC 

Rowe &. Hymas, 1954 .. 
House ct al., 1967 
Canuela, Department of 

Agriculture, 1968 .. .. 
House ct a1. , 1967 
T,.chirlcy, 1969 
House c.t aI., 1967 

a Agent purple j') it 2,4-D/2,4,5-'1' formulation ;,!most identical with flgcnt orange. 

Very 111uciJ Jess is known about tho chronic toxicity or long-tcrm effects 
of anti-plant a[!cnts, for cxnmp~:·) their teratogenicity, or carcinogenicity. 
In this connexion it J11W,t be borne in mind that the military employment of 
anti-plant chcmic(il~ may lead 10 their intake, hy humans, in waler and food, 
in dosages far higher than those ex.perienced when the same chemica1s are 
Ilsed for agricultural and otiler purposes. While it would be untrue to say 
that th(' p(';;sibiliiy of chronic toxicity bas been entirely ignored, it cannot 
be said that it has received anything approaching adequate study, However, 
the results of a preliminary laboratory study of the teratogenicity of one 
of the anti"plant a~cnts listed above have recently become known. It was 
fOllnd that ofrspriJ1g of mice and rats given relntively Jarge oral doses of 
2A,5~T' showed '-: hi!J.hcr mlJnbcr of deformities than expected. \Vhilc no 
attempt W~IS made il"' correlate these findings with the possi'bk effects of 
2,4,5-'1' inman. the US Government has nevertheless been Jed to tnke action 
to re~trict the u<.;c of the agent (sec also Report of the SeCl'e/(ll}'~s Com~ 

mission on Pesr;cides (Iud their RclafidlsMp to EnvirollmcJltal llealtlt, US 
Department or lkcdth, Education, and Well':lI'e, 1969), 
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