
Letters 

Controversial Uses of Herbicides 

In "Some ecological benefits of 

woody plant control with herbicides" (1 
Aug., p. 465), K. C. Barrons alludes 
to the controversial nature of some 
herbicide uses, such as defoliation in 

Vietnam, but a more objective sum- 

mary of the literature on this subject 
would have appeared in order. For 

example, no mention is made of the 
fact that after being sprayed with 2,4-D 
some poisonous plants normally un- 

palatable become palatable to livestock, 
while certain palatable plant species are 
rendered toxic to animals because of 
excessive nitrate accumulation (1). 

Barrons quotes a study in which 
"little if any inhibition of phytoplank- 
ton . . . growing in water containing 
1 part of 2,4-D, 2,4,5-T, or Tordon 
herbicides per million" was found. 

However, Holden has pointed out that 

the lethal dose (LD,0) of 2,4-D for 

trout over a 24-hour period is 0.5 part 

per million (2). 
In assessing "long-term" effects of 

Tordon heribicide, Barrons quotes 
studies in which evaluations were made 

up to 2 years after treatment. How- 

ever, 14 years after spraying for sage- 
brush control in Wyoming, an opera- 
tion similar to some I have visited this 

summer in Montana, the density of 

sagebrush was greater on sprayed than 

on unsprayed range (3). This could 

hardly be considered a desirable effect 

of spray treatment. 
These are but a few examples of the 

risks associated with large-scale herbi- 

cide application which are omitted 

from the article. 
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Barrons defends the use of herbicides 
in Vietnam and elsewhere and suggests 
that the grazeable grass which develops. 
after trees are killed conserves water. 
While grass may be locally useful under 

proper management techniques, my 
previous suggestion still stands that 
herbicides can have bad effects in the 

tropics (Letters, 25 Apr.). The flat 

experimental Panamanian grasslands he 

pictures are under light grazing in the 

rainy season. I have observed and pho- 
tographed other Panamanian and Co- 
lombian secondary grasslands that 
showed gullying and wind erosion be- 
cause normal use included burning dur- 

ing dry seasons, overgrazing, and grad- 
ual soil impoverishment. Too many sec- 

ondary tropical grasslands do not pro- 
vide much forage for cattle during dry 
seasons nor much protection from 

heavy rains in wet seasons. It seems 

that, unless new techniques are de- 

veloped, tropical cattle can't have their 

water-conserving grass and eat it too. 

It would be wise to slow deforestation 
until tropical ranchers acquire such 

techniques. 
Barrons' assumption that grass is 

better than forests is questionable. 
Grassland ecosystems are low and 

simple, so that only erosion is left 

when the grass is used, whereas com- 

plex forest ecosystems can produce a 

variety of products and still have cover, 

including some grass. Holdridge (1) 
and other tropical ecologists suggest 
that tree crops are best in tropical 
areas where forests are native, and 

grass and beef are best grown in areas 

where grasses are the natural cover. 

When large areas are turned into grass 
for cattle, this may lead to overpro- 
duction of one crop at the expense of 

the varied products a forest can pro- 
duce. Before herbicides and other fast 

deforestation techniques are permitted 
to encourage one-crop or ephemeral 
economies, consideration should be 

given to total ecological requirements. 
In Vietnam, broadcast herbicide ce- 

forestation does not have the desirable 
characteristics of local and careful 
technical creation of grasslands. The 
bamboos that Tschirley found moving 
in ("Defoliation in Vietnam," 21 Feb., 
p. 779) are not the kind of grasses 
cattle eat. There is no attempt to re- 
strict defoliation to flat areas where 
there can be control of dry-season burn- 

ing. Orians and Pfeiffer (Letters, 1 

Aug.) noted that drifting defoliants 
have killed crops outside target areas. 
I reiterate that there are human as 
well as other biological reasons for 

taking care of deforesting tropical areas 

rapidly by herbicides or other means. 
EDWIN 0. WILLIS 
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I have indeed followed the results 
of research on the modification of the 

composition of plants after spraying (1). 
With respect to increased hydrocyanic 
acid content as well as nitrate after 

spraying, these factors must be under- 
stood by cattle and sheep ranchers and 

sprayed pastures must be managed ac- 

cordingly. There have been very few 

instances of cattle poisoning from these 

chemically induced temporary modifi- 
cations in plant composition. The bene- 

fits to be derived from the use of 

herbicides for the control of poisonous 
plants and livestock health seem to 

greatly outweigh this risk, which is 

not a risk at all with proper manage- 
ment (2). 

As for toxicity to fish, 0.5 parts per 
million of 2,4-D is relatively safe if 

one considers the volume of water 

that is present even in a shallow stream. 

Four inches, of water amounts to 

roughly one million pounds per acre, 
thus even a direct application of a 

pound of 2,4-D per acre would give 
a concentration far less than 0.5 parts 

per million in water of any appreciable 
depth. Actually, these materials are not 

applied directly to water except in spe- 
cific situations, such as for water hy- 
acinth where dosages for control have 

been determined and the safety to the 

fish present in these waters carefully 
studied. In Florida and Louisiana 2,4-D 
has proven very valuable for the con- 

trol of water hyacinths. Any herbicides 

reaching water in which trout are pres- 
ent are incidental to the control of 

vegetation on terrestrial sites and would 

have to be measured in parts per billion. 
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It is not surprising that there may 
be morc sagebrush in some situations 
after spraying. The control programs 
are not intended to kill all the sage- 
brush and its recovery and, indeed, its 
spread will depend much on subsequent 
range management. I doubt that the 
increase in sagebrush can be attributed 
to the spray program. The 
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.. . still eludes us. For Less Materialism-More Tradition years we searched for a 
'?' Wr..,...  K. humidity transducer as 

.""' Abelson's editorial "Microcosms ln a ' versatile as the thermistor 

world apart" (29 Aug., r,. 853) states temperature transducer. 
Its pos s Ic ton e a starch ge In the EC47O that "we are not getting our money's No luck! So we've designed 

Ve tscal Gel Eleetrophor is Cell Or agar 
or iii a, for th t matte But if on u worth, and it is time that constructive new "state-of-the-art" thos a sy, recipes a ide for inonient, eon- thought and effort were devoted to mak- sider polyac A snide. ' ing it possible for the majority of our into instruments for all 

Polyacrylamide g I doe n't take citizens to enjoy what could be achieved three classical humidity 
sophi - at d cookery. it e at require heat 
at II. Just prepare stock I oluiions. Th n in the way of spirit-building recreational measurement methods: 

'polysneri e by addin cattily t before pouring facilities." Such a goal could be achieved 
into th ell in the next if we, the 

generation pres- wet bulb 
Poly' crylamide gel II w a r ageof ent generation, became less materialistic 

pore siz for optimum ieVn of your ample. and acquired the Old World's venera- depression That's b us it .f f I gel o ei' 

wider nc titration rang than star Ii, You' tion for and teaching of tradition- 
can also c te two-diniensi nal variations of ' quite opposite to our habits of permis- heated 
pore size f r further  r ize infor- siveness. 
snato dew point I was born and brought up just 

P ly' c yIami e gel hieve superior 
re oluli . Partly, that's be ac e there are around the corner from Frankfurt's refrigerated 
no ioniz d gr ups, the re n& electro- I Palmengarten and I appreciated Abel- 
o mo i . Thu ,.th.ite.of pplication j. at' son's comments on its skilled landscap- 
the t ti z ro of the SitS lity scale, .. ing and grassy glades. However, I also dew point 

Poly.rylam.ide get has a clear color- recall how sad I was when all that 
less ba kg ound after d taming. Since there 
is no mt mediate sli ing tid clearing  beauty disappeared temporarily during YSI's advanced thermistor 
with reh gel, there a ewe errors in World War I to make room for grow- technology is used to 
trans son densitosnetry. ing potatoes! maximum advantage, 

P lyacrylamide gel strong and long STEFAN AN.SBACI-IER helping in each of these 
lastin . Wrap it in Sa an W ap; you can 
k ep it for  . Post Office Box 867, methods to minimize the 

So y we made it cern so easy. Wd  Marion, Indiana 46952 greatest source of error- 
like to ee you spend las time prep ing the the temperature sensing 
gel ml more time nun them. And you'll element and its readout. 
heh p i with the result; 

collect nIl detail on this Botanical . Let us send you complete Telephone for Congress specifications. And should 
system. Ask foc Technical Service at (215) 
382-9100. Or write for de iled information, 
on "Ye ti at Gel Elect ophoresis-" E-C The U.S. National Committee of the we succeed with the 
Appar tue Corporation, 755St. Marks Street,; XIth International Botanical Congress, universal humidity 
Univer ity City, Philadelphia, Pa. 19I94 held at Seattle, Washington, from 24 transducer, we'll send 

August to 2 September, passed the fol- data on that, tool 
lowing two resolutions which should be 'oil"- 
of interest to readers of Science: 

In spite of the progress which has been IIIIPII * . 

E C helps you SOYt thflg$ Out made in maintaining food resources to !"'i * . 
keep up with the world's increasing poii- 
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