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This publication reports research Involving pesticides.
It does not contain recommendations for their use, nor does
it Imply that the uses disoumsod hero have been registered.
Al uace of pesticides must be registered by sppropriate
Btate and Federal agencies before they can be recom-
mended,

CAUTION: Pesticides can be injurious to humans,
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iife—it they are not handled or applied properly. Use all
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oontainers,
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mentioned,
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The Toxicity of Some Organic Herbicides
To Cattle, Sheep, and Chickens

By J. S. Pavuxgr and R. D. Ravxrerr, veterinary medical officers
Animal Disease and Parasite Research Division, Agricultural Recearch Service ! ?

The Animal Disease and Parasite Research
Division, Agricultural Research Service, has
conducted studies on the toxicity of various organic
herbicides to livestock for many years. Initial
studies at Xerrville, Tex., for themost partinvolved
lonﬁ-t’erm experiments with the more commonl
af ied chlorinated phenoxy acid eompoun
{12, 14)." Further studies with cattle and sheep
have involved these and other organic herbicides.
Results from some of these studies have been
reported (6, 7, 8, 9, 10, 18).

Complementing all these studies have been
edditional reports that substentiate our own
conclusions that & number of organic herbicides
provide a comfortable margin of safety for cattle,
sheep, end chickens when thess herbicides are
}Jgedw%c?ordhlg to directions (7, 2, 8, 4, 11, 16, 186,

The studies at Kerrville wera intensified, begin-
ning in 1963; more cattle and sheep were studied,
and chickens were added as experimentol subjects.
Usually these were short-term studies and were
Bmited to 10, or fewer, consecutive daily doses.
This would be a type of exposure that might be
expected when these test-enimals consume rela-
tively large quantities of the organic herbicides,
either by carelessness or eccident, for a short
time. In some instances, however, sheep were
ex;i‘ose.d to as many es 481 consecutive daily doses.

he 29 organic herbicides chosen for our studies

v J, 8 Palmer is at the Toxicological Invealigations
Laboratory, Eerrville, Tex, 78028, and R. D. Radeleft
s st the Bouthwestern Veterinary ‘l‘oxicolog and Live-
%ook Insects Research Lahoratory, College Station, Tex,

B40,

* Acknowledgment is mada to personnel of the Crops
Research and the Pesticides Regulation Divisions for
thelr revisions and commenis.

3 Italic numbers in parentheses refer to Literature
Cited, p. 20.
¢ Also McNamara, B. P. Bummary of toxicity data on
phenoxyaceiatos. 1987, [Personal correspondence.)

wore regintered by the Pesticides Regulation
Division of the Agricultural Research ice,
at the time the studies were conducted. They were
salected to allow ss much diversification as

‘poszible, and correlated in considerable degree to

the extent thay were being used in sagriculture.
The herbicides in this repert have been classified
according to chamical similarity as follows: chloro-
phenoxy, amide, phenyl wres, thiocarbamate,
tria.zléxe, benzoic acid, and miscallaneous com-
pounds.

In this report poisoning was considered to have
occwred when any obsarvable sign of abnormal
function or behavior was observed. In the mildest
form of poisoning with most of the compounds,
the signs were not spectacular. In many instances
anorexia (lack or loss of appetite for feed—either

artial or complete) was the only sign _diss:layed.
n these instances either the anporexia linuted
feed intake or the herbicide interfered with
gz?‘ﬁer utilization of feed, or a ecombination of
could have affected the test animals. When
such factor(s) resulted in either a 5-percent or
more weight Joss in cattle and sheep or a S-percent
or more decreased weight fg~a.ir1 in chickons, it was
considered significant. A few of the test animals
died without previous signs of poisoning.

Chattle and sheep were routinely studied without
parallel controls. Special tests that have been
reported previously indicate that nnimals treated
at less than toxic doses gained weight comparable
with that of control animals (5, £1). The be-
havior and weight changes of cattle and shes
in these and other current studies and of anima
in previous studies formed the basis for judging
effect. In some measure the assessment of effect
upon weight was therefore subjective rather than
objective in cattle and sheep.

hickens were studied with parallel controls
and fed to make extensive weight pains, Because
of the large numbera available, the sssessment of
effect upon weight pains could he objective.

1
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Weight gains or losses in chickens cannot be
irectly compared with the same changes in
cattle and sheep because the latter were more
mature and were being fed to maintein weight or

to gain slightly. Chickens were being fed to gain
spproximately 40 percent of their initial weight
in the test period.

INTERPRETATION OF HAZARD

To relate the toxic dosages found for cattle,
sheep, and chickens to the application rates recom-
mended for each herbicide (17, 18, 15}, we cal-
culated the probable amounts that could be
consumed daily from recently sprayed fields or
pestures. In these calculations, we considered
neither the influence of environmental factors
such as soil type, temperature, and rainfall, nor
the decomposttion rates of the herbicides being
studied (5).

“The U.S.D.A. Summary of Registerod Agri-
cuitural Pesticide Chemical Uses” was utilized
for the application rates (I7). An arbitrary,
although realistic, yield of 0.1 pound of air-d
forage per square foot of area was selected, whi
is equivalent to approximately 2 tons per acre.
This would represent s high-quality, improved
pasture. The reader must, of course, make adjust-
ments for local conditions. A sparse cover of vege-
{ation would allow more of the herbicide to reach
the ground and be unavailable to animals, whereas

s more lush vegotative cover would tend to hold
mora of the materia! available. In the latter case
however, less of the total forage of the area would
be consumed in any one day. .

Further assumptions were: (1) that an animal
would consume, as forage, 3 percent of its body
weight each day; and ?2) that all the chemical
formulation applied would adhere to the vegeta-
tion. Although this latier is never actuslly the
case, this assumption gives the maximum exposure
to be expected.

An application of 1 pound of chemical to 1 acre
of land provides 10.4 milligrams for each square
foot. We may simplify the whole calculation to 2
gingle statement that f actual of herbicide

acre provides a T-milligram per kilogram (mg.|
g:) dosage to the animal under the conditions
here essumed to exist. Each 2.2 pounds of animal
weight equals 1 kilogram or 1,000 grams. In
turn, 1 pound equals 454 grams. The equivalent of
1,000 mg. /kg. is 454 milligram per pound (mg./1b.).

EXPERIMENTAL ANIMALS

The cattle and sheep trented were obtained
directly from local farmers and ranchers or through
local auctions and were commercial stock. Cattle
were of mixed breeding and sex, approximately 9
to 16 months old, and were classified as yearlin
Sheep wore ewes and wethers of predominanﬁs-y
Delaine breeding. The cattle and sheep were
maintained in open pens and were provided with
rations of grain concentrates and hay. Mineral
supplement and water were allowed as freo choices,

e chickens were White Leﬁhorns purchased
from » commercial hatchery as day-old coclerels.

One trial, however, included 31 chickens of
Cornish-White Rock breeding. AR chickens wera
held in brooder or grower pena for 6 weeks, first
on & commercial sterting feed and later on s grow-
ing mash; then the trials were started. Before sach
experiment was started, each of the birds was
weighed and legbanded, then placed with 4 others
in isolated cages. All § were treated at the same
dosage level of the organic herbicide, An sdditional
1 or 2 birds in each cage, also leghanded and
weighed, served as controls.
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EXPERIMENTAL MATERIALS AND DOSAGES

The various organic herbicides utilized were
ugually commercially available formulations; how-
ever, excoptions were the use of: 2,4,5-T equivalent
—pure acid or propylene glycol butyl ether ester—
in 2 sheep in which residual effects wers also
studied (table 3); technical diphenamid in all
trials (table 6); and, because of the unevailability
of the commercial formulation, technical poly-
chlorobicyclopentadiens isomers in & minority
cattle, sheep, and chickens more recently treated
(table 25). Dosages were calculated on & mg./kg.
basis for the active infredient(s) of each chemical
formulation to the bo frwoight. of the test animals
They were periodical f recalculated in chronic
studies as the weight of the animeals changed.

Cattle and sheep were dosed with water-diluted
formulation by use of & Byri.nﬁe, followed by &
water rinse, or by use of a balling gun with the
formuletions in appropriate-sized gelatin capsules.
. Chickens were dosed by water-diluted formula-
tion by use of pipettes or by formulations in gelatin
capsules. The treated chickens and the controls in

each cage were handled eimilariy; the controls
were given untreated weter or empty capsules.

The method used to select the number of doses
administered and the dosage rates for each test
enimal involved several variables. The initial
dosage rate was usually based on trial and error.
When a toxic dosage was found, additional dosages
above and below this rate were applied to other
cattle, sheop, and chickens. Where a step-by-
step increase of dosages indicated incressed
toxicity, repetition of individual dosages was not
considered essential.

After each trial was completed, ysuslly lasting
10 days or less, each surviving animal was weighed;
the weight change was axpressed as the percentage
of initial, or preexposure, weight. Animals that
died or were sacri during the course of the
dosing or afterwards were examined by necropsy.
Those sacrificed were moribund and death was
considerod imminent. Specimens for histo-
pat.(llnologioal exomination were collected for later
afudy,

RESULTS
Chlorophenoxy Cempounds

2,4-Dichlorophenoxyacetic acid (2,4-D),
alkanolamine salts (of the ethanol and
isopropanol series)

Cattle and sheep were dosed by drench in all
chnes oxce%t, one sheep, which was dosed by capsule
Etable 1). This sheep lost less weight comparatively
4 percent) at 250 mg.fkg. after 10 doses than
another (10 percent) at the same dosage by

ch. Cattle were poisoned also at the 250 mg./
kg., but after only 1. A sheep on a chronic study
af 100 mg./kg. lost significant weight after 8.
loss was subsequently regained with no
other agﬁarent, toxic effects in the following 473
doses. Chickens dosed at 250 or 500 mg./kg. 10
times by capsule had a significant reduced weight
gain when compared with the controls,

All five cattle were treated on a 5-day per week

imen to arrive at the total dosos received (6).
%:a yoarling dosed at 100 mg./kg. 86 times be-
came tympanitic (distended with gos) and was

medicated for this condition. After 2 additional
dosea, this yearling was removed from the experi-
ment because of rumen atony (lack of normal
tone), and sn uneventful recovary followed.
One yearling treated at 250 mg./kg. one time
developed dyspnes (difficult breathing) and
other signs o re:gm_tory difficulty with partiel
snorexis associated with awa]]jngls 1n the mandib-
ular region. As a result of a later experiment
discussed on psge § of this report, we decided
that the difficulty was probably cauvsed by the
irritation of the diluted formulation on the mucous
membrane of the pharynx. .

Signs of poisoning in cattle were anorexia, ataxia
(failure of muscular coordination), and, in cases
of prolonged exposure, ulcersiion of the oral
mucous membranes. Signa in sheep were depres-
sion and weight loss.

At necropsy on 2 cattle and 1 sheep, lesions in
the animals varied. Hemorrhages on the surface of
the epicardium with excessive quantity of peri-
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TasLe 1. —Results of multiple ing of caitle,
m. and chickens with 8,4-dichloro ryaceic
id (2,4-D), alkanolamine salts (of the ethanol

and isopropanol series)
Animal
and Doses Means of Resulis and remarks ?
recsive dosing
(mg./kg.)
Num-
Cattl ber
atile
50.cen.- 112 Drench... NIE.
100 e B8 . .do. ... Poisoned after £8 and
survivod.
200, ... 44 ,_.do..._. Poisoned afier 25 and
died.?
250, nen 1 .-..do.... Poisoncd and eurvived.?
250. ... 20 _..do..... Poisoncd after 15 and
died.?
Sh;EE: 481 d 11 t weight |
e e P . . SO ~pereen oss
after 8, otherwise
NIE.
250 e 10 ._.do_.... 10-percent weight loes,
250 ... 10 Capsule.. 4-percent weight loss.
E1 4 I, ? Drench... Poisoned and died.
Chickens: ¢
100....... 10 Pipette... 38-percent weight gain,
250, e 10 ...do._... 3l-percent weight gnin,
500. ... 10 ...do.._. Do,
Controlie. o e ocamacvnen 38-perecent weight gain,

1 2,4-Dow®, 85 peroont emulsifinble concentrate, Dow
Chemical Co., Midiand, Mich.

2 NIE indicates no ill cffcets apparent.

* Affected by chemical renction of the formulation on the
pharyngeal mucosa, resulting in mandibular area enlarge-
ment accompanied by partial anorcxin and dyspnea.

¢ Average results of 5 treated chickens,

cardial fluid were observed. Liver and kidneys
wero congested and friablo and thers was rumen
stasis characterized by bright, undigested feed.
The lungs were genarally engorged with blood.
Application rates for 2,4-D salts range from 0.07
(1.12 ounces) to 40 pounds per land acre and to
87 pounds actunl per water acre on submorged
weeds. Application rates above 30 pounds actual
per acre ere hazardous for cattle, sheep, and

chickens,
2,4-Dichlorophenoxyacetic acid (2,4-D),
propylene glycol butyl ether ester

Eithar capsules or drenches were used for dosing
cattle and sheep, capsules for chickens (table 2),
Doses by capsule given a few animals resulted in

an apparently greater toxicity than by drench, A
earling and a sheep were poisoned at 250 mg. kg,
y drench after 3 and 2 doses, respectively, with

death resulting in only the sheep after 9. Doses by

capsule caused poisoning and death at this dossao
after 7 in cattle and 5 in sheep, One shecp had no

ill effects at 100 mg./kg. by drench after 481,

Chickens showed an average reduction in weight

gain at 100 mg./ke. after 10.

Signs of toxicity in cettle and ahet:& were in-
cressing depression and anorexia, followed by
prostration until moribund. At necrogsy the liver
was soft and frinble and the gall bladder was
distended with bilo. The kidneys were congested
and Iriable and there were petechise on the sur-
face of the epicardium and lorge vessels, The
lymph nodes in some animals were enlarged and
hyperemic.

pplication rates for 2,4-D) esters renge from

0.07 to 40 pounds actuel per lond acre and to

87 pounds actual per water acre on submerged

weeds. Application rates above 30 pounds actual

per acre are hezardous for cattle, sheep, and

chickens. .

TanLE 2.~Repults of multiple oral dosing of cattle,
sheep, and chickens with 2,4-dichtoro€kenoxyacetic

(2,4-D), propylene glycol bdutyl ether ester?
Animal
and doaa‘fa Doses Means of Results snd remarks?
roseive dosing

(mg./kg.)

Num-
Caitle: ber

100 et 10 Drench... NIE.

250....... 10 ___do....- Poiscned after 3 and
survived, 12-percent,
weight loss.

250....... 7 Capsule.. Poisoned and died.

8hee

100 ... 481 Drench... NIE.

250 ... 9 ._.do.._.. Po(ils_g(ried after 2 and

180,
250 e 5 Capsule.. Poisoned and died.
Chickens: !

1) TN 10 _..do..... 40-percent weight gain,

100....-.. 1¢ ._..do..... 19-pereent weight galn,

280 - .-.. 10 _._do..... Poisoned after 4, 13-
percent weight loss,

Controls......ccreuninnannn 41-pereent weight gain,

1 Estercn 9%, 38 percent emulsifiable coneentrate, Dow
Chomical Co., Midland, Mich.

3 N1E indientes no ill cffcets apparent.

3 Average results of 5 treated chickens.
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2 4,5-Trichlorophenoxyacetic acid (3,4,5-
T), propylene glycol butyl ether ester

Either capsules or drenches were used for dosing
outile and & oaﬂg, capsules for chickens (table 3).
One yearling showed signs of poisoning at 260
mg. fkg. after 4 doses by drench, whereas another
at the same dosage had no ill effect after 10 by
capsule. Although one sheop sas poisoned at 100
mg./kg. by drench after 3 and died after 8, another
had an initial weight loss at the same dosage by
capsule but tolerated 367 before being poisoned
and fatally affected. Chickens showed & significant
decrease in average weight gain at 250 mg./kg.

Signs of poisoning in cattle and sheep were
increasing anorexia and progressive weight ,
leading to weskness and prostration before death.
At necropsy, the liver was swollen and often
friable and the kidneys were congested. There
were hemorrhages in the heart musculature.
A genaral congestion of the visceral blood vessals
was_associated with rumon stasis characterized
by bright undigested feed. Hyperemia and en-
largement of the lymph nodes were noted in some
animels. The two dead chickens showed conges-
tion of the kidneys end intestinal mwucosa.

Application ratea for 24,5-T range from 0.5
to 4.5 pounds actual acre. Such rates of this
ester are not hezardous for cattls, sheep, or
chickens.

2-(2,4,5-Tricklorophenoxy)propionic aetd
(silvex), propylene glycoi butyl ether
ester

Cattle were dosed either orally by drepch or
.capsule or by rumen fistula, sheep were dosed by
either drench or capsule, and chickens were
dosed by pipette (table 4). Whereas 1 yearli
showed no il effects st 100 mg./kg. after 1
doses by capsule, another was poisoned after 19
by drench and died after 29. A sheop dosed at

mg.fkg. by drench was poisoned and survived
10, but snother dosed at 100 mg.fkg. by capsile
was poisoned aftar 9 snd died after 11. In one
study to determine the effect of silvex on various
enzyme systems, 6 sheep were dosed at 100 mg.q‘xg.
by drench for 21 days, with no ill effects. The
dosage was increased 60 percent to 150 mg./kg.
for 10 days; 1 sheop died nfter 29, another after
31 (£1). Chickens had a significant weight redue-
tion after 10 at 100 mg./kg. .

Siina of poisoning were only anorexia and
weight loss in one sheop at 50 mg./kg., or anorexis
with an increasing depressive state until recum-
bency in other poisoned sheep and cattle. Then o
mon?gund condition developed, fellowed by death.

TasLe 3.—Results of multiple oral dosing of catils,
sheep, ond chickeg withp?,#,ﬁ-b'icuoro;{awz;-
acchie “?;uf (2,45-T), propylens plycol butyl

Animal .
mddnlx Doses Maans of Hosults and remerks
dosing e

reoeiv
{wg./kg.)

Num-
Cattle ber
100, ccanen 10 Drench... NIE.
250 ... T eertdon. ... Poisonod after 4 and
. disd 2 days after
1ast doss,
250.ccnu.. 10 Capsule.. NIE,
Bheep:
?36 """" agg c;pmlnm"h'" 9- D.'t!roi ht 1
....... ... oo % loss
pn?rtar 8, rohgoned
after 367 and died.
100. ccaua. 8 Drenoh... Poisoned after 3 and
died.
250, .. 7 do.... Do.
b 1.3+ IR 8 Capoule.. Polsonad after 4 and
2500 ... .. 4 ...do..... Poisoned and sacrificed,
2504 .. 4 ...do..... Do.
Ohickens; ¢
100 remne 10 _..do..___ 36-poresnt weight galn
250. sucurn 10 ... .do..... 18- t welght
800.2201C 10 [ ldo1iT 2 ?lid atter § f:idhst:
w
loca o survivers,
Controls. ..o rniccann 32-percent weight gain,

U Easteron 245 0.8.8, 643 cent emulsifiable con-
centrate, Dow Chemical Co., Midland, Mioh.

Y NIE indieates no il effects a.!)pmnt.

* 2.4,5-T equivalent—pure sol

¢ %4,5-‘1‘ equivaleat—pure eater,

* Avorage results of 5 ted chickena,

At necropay, the liver was en! end frisble
snd the kidneys were congested. There was an
engorged rumen indicating stesis, A small abscess
was found iIn the parotid Jymph node in one year-
ling that developed o swelling in this region re-
Ilated to the chemical reaction sssociated . with
drenching. Other lymph nodes of the body were
often enlarged and hemorrhagic,

Silvex inistered in drench to cattle often
caused sn enlargoment or swelling in the parotid
and, in one instance, in the mandibular region. To
determine whether this was the result of a gystemic
effect of silvex, we made & special study in which ¢
yearlings wero dosed at 50 mg./kg. (See tablo 4-—
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Tanix 4-:5«11&0 muhpl_cwu:_( Y of catils,
WW" acid (elvez), propylene glycol

and Dosss Means of Racults and remarke *
reoive dosing

(mg./kg.)
Oatle: ~ he
o2
crneenn ¥3 Drench.._ NI
2 3 ll?"lution effect after
....... - 78 ...8o..... NIE except for
% &hi;:-'iution effoct after
60 - 19 ...do..... MIE, exoept for
ligl.moep olfect after
80....... - 21 ..-do__... NIE, except for
uuog offect after
. | S 00 .. do..... NIE.
50 .- - 56 Rumsn Polsonod and disd.t
L1 S—— 90 ._.do..._.. NIE
I, 1 I 90 __.do..... Do,
100 .- - 29 Dreneh. .. Polaonesnﬁgolo and
irﬂta.t.iun offect after
100, .. 10 Capeule. . NIE.
Sheep:
ﬁ.gl.’ ....... 10 Drench .. Do.
50ucunnn-- 16 ...do._._. Poisoned and survived,
ll&pumt. weight
100, ... 11 Capeule. . Pom:snd after ¢ and
100-150%.. 20 Dreansh .. Poisoned sftor 28 and
100-1504.. 81 ...do..__. Pmnmw after 30 and
1001805, ! .-.do..._. NIE,
100-1508_. 1 —.do, ... De.
100-150¢%.. N ._.do..... Do.
100-1504%, 31 ..do..... Do.
250, .- ccn- b .-.do.... Poisoned and died.
hickens: ¢
¢ 50.:”:---. 10 Pipette... 48-percent welght gain,
100.. - - aa- 10 -..doo.. . 2&-percent weight gain.
250, .. --- 10 ...do_.... 28-perocnt weight los,
Controldeeeeencocsoenacannn- 41-percont weight gain.
1 Euron®, 49. t emulsifiable conoentrate, Dow
Ghemlodnco mal’.';'{“"
» NIE indloates no ill eﬂm spparent.
s Affected by chemical resotion of the formulation on
the pharyn muecosa, rosulting in parotid or mndibu!ar

mn wlarsemt aocoompanied by pmrtial snorexis and

o e fslised infootion davelopod in region of fstula.

#431 doscs at 100 m, H or fewcer at 150 1o
'?llvu'ngva T o? J\'ll:t;‘lwhtl ohiokens, ¢/xs.

ear!mgn dosed at 50 sxcept the first
listed.) Three of thesa were by drench in the
eustomary manner; 1 developed this parotid
swolling nfter 19 and another after 27 doses,
Rumen fistulss were prepared in the other 3 year-
lings and silvex was introduced directly into the
ramen. One of thess year died after 56,
m:!:dmﬂuonoed to some e?rao by o mild
infection that developed in the region of

the fistula. Three earh in this epecial study
showed no ill eﬂocts from e dosage. We concluded
that the enlargaments were caused by the chemical
reaction of the diluted herbicide {ormulation on
the mucous membrane and underlying tissue of

the pharyngeal region (8).
TarLn 8.-—-Results of multiple oral of cattls,
theep, and duckem with &nwﬂsyau ophau—

acid (MCPA), dalkanolamine ealls
(of the ethanol ana wopropanol series) !

Animal
mdw Doses Means of Results and remarks t
recel

Num-
Cetdle: ber
2560, ...... 10 Drench... NIE.
500....... 10 ...do..... Poisoned after B and
Bheep:

0. - eoeen 10 Capsule._ NIE.

100. ... 10 Drench... Poiso:lm 4 and .
sur ~pereen
weight loss.

100...cnun- 383 Capsule__ Pohoncd after 307 and

250......- 0 ..do...._ l’oimnd and survived,
G-pmt welght

250....... 10 Drensh.. l’maonecl after 6 and

vuli , Gupercent
weight loss.

600....... 10 ...do..... l'*!lli:iml

Chickens:?

100, .o nan 10 Capeula.. €2-perosmt weight

250. .. -nna 10... do..... alglarmt waight

. 1| J— 10 ...do..... I died alter 1 dose;
20-peroent weight
loss in survivors,

Controls. .. coe e enan 41-peroent weight
n.ln.

IMCP Amine®, (9.1 chroant emitslfiablc oonoen-
trate, Dow Chemical Co., Midland, Mich,

? NIE indicates no ill cffevts appnrent.

» Averago rosulte of 5 treated ohickens.
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Application rates for 2,4,5-TP (gilvex) range
from 0.13 (61 grams) to 8 .{:ounds actual per acr
usually not more than 5. The higher rates woul
be no hazard to the three test specics.

2.Methyl-4-chlorophenoxyacetic acid
(MCPA), alkanolamine salts (of the
ethanol and isopropanol series)

Cattle were dosed by drench, sheep by ecither
drench or capsule, chickens by cepsule (table 5).
A yearling was poisoned at 500 mg./kg. after 8
doses, but the regimen was continued for a total
of 10 with no further ill effacts observed. Para-
doxically, 2 sheep dosed ot 250 mg./kg. wore

oisoned after 6 and 10, with a significant weight
o0ss; whereas another showed no 1l effects at 500
mg.fkp. after 10. This difference in resction could
very likely be the result of individual tolerance.
In a long-term trial I sheep dosed by capsule at

100 nig.fkg., was poisoned after 307 and died after
383. In contrast, another sheep wes poisoned at
100 tqg./}lcfg. after 4 by drench; it survived 10 but
had significant weight loss. Chickens had signifi-
cant reduced weights at 260 mgz./ke.

Signs of poisoning of the sheep that died were
anorexis, ataxia, rauscular spasms, and dyspnea.
The poisoned yemling became tympanitic and
showed partial anog:na.

At necropsy on the sheep, the spleen was en-
larged, lunga were congeateci and [in’dneys were
swollon and congested. There were hemorrhages
on the surface of the epicardium and the liver wes
friable and 'ﬁht brown. The meningeal vessels
were congested. At necropacf on the one chicken,
the spleen was enlarged and there was redness of
the intestinal mucosa.

Application rates for MCPA range from 0.13
to 2:10 pounds actual per acre, which would be
no hazard to the three test species.

Amide Compounds

N,N-Dimethyl-2,2-diphenylacetamide
(diphenamid)

All test animals were dosed by capsule (table 6),
One yearling was Eoisonad at 250 mg./kg.
after 3 doses and a sheep after 7. Chickens had
significant reduced weight gain at the same dosage.

The poisoned yearling developed an uncoordi-
nated gait after 3 doses and further dosage was
discontinued. The poisoned sheep developed
lemeness and muscular apasma after the 7th and
final dose without forewerning signs. Anorexia,
diarthea, eand prostration progressed until o
moribund condition brought about the decision
to sacrifice the sheep.

At necropsy, the eors of the sheep were con-

ted. The subcutancous tissues and aress de-
maﬁng the different muscles were filled with
elatinous material. There was rumen
stasis charscterized by bright undigested fead
the liver was enlarged and light brown, the
kidneys were congested, the bladder contained
:;iawn{.zh-tinged urine, and the adrenals were

arged.

Application rates for diphenemid for weed
control in various crops range from 3 to 6 pounds
actual per acre. Theso rates would not be hazardous
for the three test species.

yellow

2-Chloro-N,N-diallylacetamide (CDAA)

Cattlo and sheep were dosed by either drench or
capsule, chickens by capsule (table 7). The toxic

affoct is evident at 25 mg./kg. in the 3 test species.
One yeorling wag poisoned after 1 dose by drench,
another after 2 by capsule, but each survived 10,
with weight loss, One sheep was poisoned after
4 by capsule but survived 10, with weight loas,

TasrLe 8.—Resulls of multiple oral dosing of catle,
nd chu'kfcns % o

af{oc)z, a: : $ . N, Ndimethyl-2,8-
diphenylacelamide (diphenamid) *
Animal
and dosa Doses Meana of Resylts and remarks *
receive dosing
{mg./kg.)
Num-
Cattle ber
100 ... 10 Ca(fsnle.- NIE.
260, . ncen- 3 ...do...- Poisoned sand survived,
- 8-peroent weight losa.
Bhee
100 cmeen 16 _..do..__. NIE,
250 ccean Y SO (. SO, Poisoned and sacrifieed.
cl}iﬁgem ) 10 do 44- weight gail
....... I, |, N percent t gain.
1.3 I 10 wondOoee.. 26-percent weight gain.
500 cana- 0 .. .do...-. 3-percent weight gain.
Controls. ... cniiccnen 36-pervont weight gain.

1 Boide®, 100 peroent technical powder, Upjohn Co.,
Kalamazoo, Mich.

3 NIE indicates no ill effects apparent.

¥ Averago resulta of 5 treated ohickens,
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7. —Resulls mult oral domg
T and o'f;hiakmpkwiﬁ 2-chloro- ,b?!

oattle, .
diallylacelamide (CDAA) !

Animal

andthnf Dosss Mesns of Resulls and remarks?
recelve doaing

(mg./kg.)

Num-
Cattle: dar
0..._. o 10 Drench... NIE,
28 eenan 10 ...do.... Poww 1 “dt.
- n O-percen
weight loas.

25 e 10 Capsule._ Poisonmn;r 3 md!.
surv ~perosn:
welght Joes.

50, e, 1 Drench .. Polsoned and diad.

Bheep:

28 v 10 ._.do..... NIE.

b S 10 Capeule.. Poisonod after 4 and
survived, 0-pervent
weight loss.

50 o 1 Dreneb... Poinoned and died.

50 crecnn- 2 _.do..... Do,

50 cmaan & Capsule. . Pocilmed after 2 and

100....... 1 ...do..... Poisoned and died.

0. ... 1 Dreaeh... Do.

250. . -.... )l __.do...-.. Do.

Chickens:? '

100 ... 10 Coapaulo., 46-::‘eraent waiglit
gain.

1. SN 10 __.do..... 20-perccnt welght

25 enecane 10 _..do----. 30-percent weight
gain.

1 S 10 .__do..... 2 poisoned and died
after 9, no weight
change in survivors.

100....... 8 __.do... _. All died after 1 to 6.

Controla__.rveceeacaiaeens 50—pc;roent weight
gain,

? Randox®, 47.1 percent emulsifiable concentrate, Mon-
santo Chemical Co., St. Louls, Mo.

3 NIE indicates no i}l effects appnrent.

* Average resulis of 5 treated ¢hickens,

whereas another eshowed no ill effect at the same
dossge by drench. Chickens had significant
reduced weight gains after 10.

Anorexia was the most prominent sign of poi-
soning. As additional doses were given to the cattle
and sheep, there was increased salivation, and
depression and prostration usually followed. Chick-
ens were similarly affccted by anorexia.

At necropsy on the yearling and the 6 sheep, the
mucoss of the abomasum und small intestine was
hemorrhagic. There was usually congestion of the
lungs and the respiratory tract mucosa and the

kid wers often enlarged and ocongested.
Pemu were notod on the surface of the bladder
muocosa. Congestion of the intestinal mucosa was
the most prominent lesion in chickens. '
Application rates for CDAA ronge from 4 to 10
actual per acre. Thess rates would be highty
mnrdous for all three test species.

2-Chlora-N,N-diallylacetamide (CDAA) and
Trichlorobenzyl chloride (TCBC)

Dosing was done by drench to cattls, by capaule
to chickens, and by either method to sheep. One
yearling was poisoned at 50 mg./kg. after 2 doses

Tanvtw 8.—Residis of multiple oral d“mﬁ b?f

dm;kam@;iﬁw(c%ﬁ?' o o]
a oro

chloride {TOBO) ! e

Anfimal
and & Doses Means of Results and remarks ?
reooive:g

doeing
(mg.fkg.)
Catile: Number

b |, L 10 Drencb... NIE,

........ 10 _..do ... Poisoned after 2 and
survived, 11-percent
weight loss,

100 ... 1 ...do_.... Poisonsd and died.

Bheep:

258 .. 10 _..do. ... NIE.

25 ..., 16 Capaule.. Poisoned after 5 and
survived, 1L-percent
weight loss.

[ I 10 Drenoh_.. Poisoned after 2 and
survived, 15-percent
weight loge.

80, e 10 Capsule.. 0.

100, .. ... 2 Dronch... Pogoned after 1 and

]

100 e 10 Capeuls.. Poisoned after 2 and
survived, 16-parcent
weight loas.

250 ... 1 Drench. _ Poisoned and died.

Chiokms: 4
.1 - S 10 Capaule.. 43-peroent weight gain,

10 __.do__._. 37-peroent weight gain.
24-percent weight gain,
7-?eroent weight loss.
All diod after I to 8.
40-pereent weight goin.

! Randox T®, 85.7 percent emulsifinble concentrate,
Monsanto Chonsical Co,, 8t Louis, Mo. (28.1 percent
CDAA and 57.0 percent TCBC}.

* NIE indicates no ill effects apparent,

" 25 mg.fkg. 2 ﬁauivalent to 8.15 1wog.fkg. CDAA and

168.85 mg./keg. T
+ Aven%uékégmdh of 5 treated ehickens,
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:Bst- survived 10, e\sith weight/}(oss table l8)). One
esp was poisoned at 25 mg./kg. after § by cap-
aule‘l;ut suxi’w?ived 10 by drench, with wei la{ loss;
snother shesp showed no ill effects at the same
dosage sdministered by drench.

The only signs of toxicity were anorexia with
loss of weight in poisoned cattle and sheep and
reduced pverage gain or loss of weight in chickens.
At necropsy on cattle and shcep, the sbomasal
and intestinal mucesa was hemorrhagic and the
liver and kidneys were congested. In one animal,

the lungs were engorged with blood and there was
blood-tinged froth in the respiratory tract. There
were hemorrhages throughout the heart of the
yearling that died after 1 dose at 100 mg./kg.
At necropsy on chickens, kidneys were congested
as was the intestinal mucosa.

Aﬁhcation rates for this combination of
CD and TCBC range from 3.5 t0 7 pounds
actual per acre of corn. The 3,5-pound rate would
be hazardous for sheep, and the 7-pound rate
would be hazardous for cattle but not for chickens.

Phenyl Urea Compounds

3-(p-Chlorophenyl)-1,1-dimethylurea
(monuron)

Cattle and sheep were dosed by either drench
or capsule, chickens by capsule (teble 9). One
yearling was poisoned but survived 1 dose at
500 mg./kg., which resulted in weight loss durii
the following 10-day period. Diarrhea resultc
in cattle after 1 to 5 doses at 50, 100, and 250
mg./kg. by drench; however, diarrhen was not
severe enough to result in sigunificant weight loss
or other related signs of poisoning. In contrast,
another yearling dosed at 50 mng./kg. by capsule
had no diarrhes or other ill eflects after 10.

Sheep were poisoned and survived 100-mg.fkg.
dosa.ies, with signifiennt weight losses; however,
the sheep dosed by capsule at this rate tolerated
the formulation better than the 2 shesp dosed hy
drench, Although 2 sheep showed signs of poisoning
after 4, only the sheep dosed by drench died after
the additional doses. Chickens dosed at 25 mg./kg.
bad only reduced weight gains; chickens at 100
mg.fkg. either died or lost weight after 8 to 10

oses.

The yearling poisoned at 500 mg./kg. became
prostrate and was treated for tympanites. After
2 days it was ambuletory with an uncoordinated
gait. One sheep dosed at 100 mg./kg. wes poisoned
and showed signs of excitability and an uncoord:-
nated gait, which preceded prostration and severe
weight loss; the 2d sheep dosed at this rate
showed depression and anorexis; the 3d showed
Joss of equilibrium, which preceded prostration.
Torticollis (twisted neck and unnatural position
of the head) developed:- in this 3d sheep 2 dn
before death, which occurred 5 days after the
9th and last dose.

At necropsy, the lungs of the sheep were
engorged with blood with accompanying conges-
tion of the respnm.o:‘?r mucosa. The liver and
kidneys were congested and enlarged. The menin-
gea) vessels of the brain were engorged. Chickens

TasLe 9.—Results of inuﬁih oral dosing of
catile, sheep, and chickens with S-(p-chlorophenyl)-
1,1-dimethylurea (monuron)?

Animal
and dos Doscs Means of Results and remarke?
recely dooing

(mg./kg.)

Catile: ber

25, e 10 Drench... NIE.

50 eccen.s 10 Capsule.. Do.

80 .. .. 10 Drench... Do.

100....... 10 ... do_..__ Do,

250, ... 10 ..do ... o.

500 .. ... 1 ...do..___ Poleoncd and survived,
11-percent weight
loas,

Bheep

L S 10 ...do._... NIE.

80, .anan 10 ...do_.... Do.

100 ...... 4 ._.do____. Poisoned and survived,
llQ-peroent weight,
oss. .

100, cana-. 10 Capsule.. Poisoned after 4 and
survived, 15-percent
weight loss.

100..--... 9 Drench... Poisoned after 4 and
died, 20-percent
weight loas.

250 nena 2 ...do._... Poisoned and sacrificed.

Chickens:?

{1 SO 10 Capsule__ Bd-percent weight gain.

b1 10 __.do_..__ 33-percent weight gain.

50 . aceenn 10 _..do_ ... 20-percent weight gain.

100, e 0 . do..._. 1 poisoned and died
after 8, 1-percent
weight loas in
BUrvivors.

250 uaeaa 9 o doo ... Al dicd ofter G to 6.

Controle__ .. oeinaaane.. 47-percent weight gain.

1 Telvar®, 80 percent wettable powder, E. I. DuPont
de Nemours and Co., Wibmington, Del.

$ NI indicntcs no ill clfects apparent; however, sce
parrative for reaults to eatile dosed by drench.

3 Averago results of 5 treated chickena.
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generally ehowed congestion of the intestinal
muecoss, with atrophied apleens.

Application rates for monuron generally range
from 1.2 to 6.4 pounds actual per acre, thgggh
it may be used in water ditches at o rate equivalent
to 80 pounds actual ui)er acre. Rates in excess of
8 pounds per acre would be hazardous for chickens.
A 8.4-pound rate would not be hazardous for
cattle or sheep but the 80-pound rate would be
highly hazardous for all three test apacies.

3- (3,;1-Dichlorophenyl)-l-methoxy-l-
methylurea (linuron)

Sheep were dosed by drench, chickens by
capsule, cattle by either method. One yearling
was powsoned at 50 mg./kg. by cs;imﬂe after 10
doses, with e significant wewght loss, whereas
anothor auhn% ad no ill effects after 10 by
drench (St.'able 0). Sheep were poisoned st 50
mg./kg. after 1 or 8, with weight loss. Chickens
dosed ot 10 mg./kg. showed o significant reduced

Tanre 10.—Results of multiple oral dosing o
cﬁ{'.ckm ﬂah 8-(3,4-dichloro{

caitle, sheep, and _
phenyl)-1-methoxy-I-methylurea (linuron)?
Animal
and doas Toses Means of Results and remarks *
reoeive dosing
(mg./kg.)
Cattl g
e
b1 S 10 Drench... NIE.
60 .cavnnn 10 ...do..... Do,
¢ S 10 Capsule_. Poisoned snd survived,
8-percent weight loss,
p {17 T * 8 Dreoch... Poisoned and died 2
- daya after last dose.
0P
25’.) ....... 10 .. .do..... NIE.
¥ I 10 ...do..... Poisoned after 1 and
survived, B-percent
weight loas.
B80..cneeee 10 ...do.__.. Poisoned after 8 and
survived, 8-percent
: weight logs.
100. ccacen 4 ...do.__._ Polsoned and diod.
250 aunnca 3 .ndooo Do.
Chickens:?
b {1 I— 10 Capsulo.. 30-percent weight gain.
T, S 10 .. do..... 18-porcent weight gain,
<1 J— 10 ._.do..... 20-percent weight gain,
100......- 10 ...do_._. 4 died after S or 0
20-percent weigﬁt.
loas in survivor,
Controls. o racnmmecevonccans 48-percent weight gain,

1Lorox®, 50 pereant wettable Bowcler, E, I. DuPont de
Nemoure and 80., Wilmington, Del.

3 N1E indicates no [l effects apparent.

* Average resulte of 5 treated chickens.
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g iglh :k gain, N:h lealsgro_ dosage was tried. Foui_ o({
ens in the Jkg. study group die
a.ft'f‘ﬂ'h 8or9. 1 mg f .

e moset gencral signs of poisoning were
enorexia and depression. Cattle hed increased
salivation and showed a marked weakness. All
4 poisoned sheep had an uncoordinated gait, and
hematuria (diacgarge of blood in the urine) was
observed in 3. Of these 2, one was poisoned at
B0 -mg./kfl_. after 8 doses and the other at 100
mg.fkg. alter £ that preceded death.

At necropsy on cattle, there were congestion of
the spleen and petechias on the surface of the
epicardium. In aheelfJ there were hemorrhages on

e muacle fasciae of the hindquarters and edema
between the muscles, There were petechise on
the surfsce of the epicardium, The pericardial
sac contained blood-tinged fluid. The lungs were
engorged with blood and the respiratory mucosa
was congested. There was marked congestion of
the kidneys and petechiss were found on the
surface of the bladder mucoso of both sheep.
The hiver was friable and swollen abd there was
congestion of the intestinal mucoss. At necropsy
on chickens there were enlarged livers and con-
gestion of the intestinal mucosa and kidneys.

The recommended applicetion rates for linuron
range from 1 to 3 pounds actual per acre either as
& preemcrgent of & postemergent spray on crops.
At these rates, there would be no hazard to cntt{le,
sheep, or chickens,

3-Phenyl-1,1-dimethylurea (fenuron)

Cattle and sheep were dosed by drench, chick.
ens by capsule (table 11). One sheep dosed at
100 mg./kg. was the most susceptible of all the
test animals and was poisoned after 8 doses.
Both cattle and chickena had ill effects only at
§00 mg./kg. Cattle were poisoned by 2, whereas
chickens showed decre weight gains after 10.

Signa of poisoning in cattle and_sheep were
anorexia, depression, and ataxia, In the one
yearling Xoisoned at 500 m .Ik%;, tympanites oc-
curred. At necropsy on the sheep, there were
hemorrhages on the surface of the epicardium,
the lungs and liver were congested, and the liver
was enlarged.

Fenuron is recommended for brush control in
pestures and rangelands. As a spot treatment
only, the oﬂghcutmu rate is 0.0156 pound (2
tablespoonfuls) of a 25~Earcent. pelletized formulsa-
tion per squars foot. This rate could be a hazard
to cattle, sheep, and chickens if o large aree were
to be treated.

8-(3,4-Dichlorophenyl)-1,1-dimethylurea
(diuron)

Cattle and sheep were dosed by either drench or
capeule, chickons by capsule (table 12). One
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TABLE 11.—Results of multiple oral dosing of catde
sheep, and chickens gﬁh&‘—ppff:nyi-l 1-dimethylurea
(fenuron) ?

Animal ]
and doe:‘fe Doses Means of Reaults and remarks ?
.rooe| d

v nalng
{mg.fkg.)

Num-
Cattle: ber

250 _....- 10 Drench.._ NIE,

500 ... 8 ...do__._. Poumfsea!tga— 2 and .
BUrY; peroen
weight losa.

Bheep:
y 1 M 10 Capsule.. NIE.
100.._.... 10 Drench... Polsonad aftter 8, !::ifh
peroent weight loss
after 10, died 8 days
after last doce.?

250....... 10 ___do_____ Poisoned and survived,
113-percent woight

on8,

500....... b __.do_.... Poisoned after 5 and
aacrifiesd.

Chiokens: ¢

B0 ... 16 Capsule__ 47-percent weight gain,

8500 .. ... 10 __.do..... 38-percent weight gain,

Control. .vvmcmeeecmmen 48-percent weight gain.,

! Dybar® 25 percent pellets, E. I. DuPont de Nemours
and Co. Wflmingt.on, Del,

» N1 indicates no ill cffects apparent,

# Complications of pneumonis.

4 Average reaults of § treated chickens.

yearling dosed at 100 mE.fkg. by drench was
poisoned; another dosed by cepsule had no ill
effects. One sheep dosed at 100 mg./kg. by drench
was poisoned after 2 doses and had a significant
weight loss during the next 8 days. Chickons
dosed at 10 mg./kg. showed s significant decrease
in weight Ea.in. One chicken died at 100 mg./kg.
rfter 10; the 4 surviving chickens showed weight
083,
Signs of poisening in the yearling and the
sheep were snorexia, depression, dyspnea,

prostretion. In the 2 poisoncd sheep, an un-
coordinated gait was observed. Both sheep re-
covered after treatment was discontinued. At

necropsy on chickens, there was congestion of
]tl-.he intestinal mucosa and an enlu-ged?gcongested
ver,

Application rates for diuron most commonly
mange from 0.2 to 9.6 pounds actua!l per acre.
Rates in excess of } pound per acre would be
hazardous for chickens, The 8.6-pound rate would
not be hazardous for cattle and sheep. A rate of
80 t’agounds: actual per acre is wsed In irrigation
ditches and would be highly hazardous for all
three test species.

TABLE 12.—Results of multipls oral dosing of catile,
eheep, and chickens with 8-(3,4-dicklorophenyl)-
1,1-dimethylurea (diuron) ! _

Animal
and doss, Dosea Means of Results and remarks !
reoelvecfe i

dosing
(mg./kg.)
Nuym-
Cattle: ber
| S i0 Drench... NIE,
100......_ 10 _..do_.-.. Poisoned and survived,
9-perosnt weight loss.
..., 10 Capaule.. NIE!.
Bheep:
25 .. 10 Drench... Do.
80 . ... 10 Capsule.. Do.
80 ... 10 Drengh... Deo.
50..._ . .. 16 _..do._.. Do.
Wi .o 2 ...do____. Polsoned and survived,

112-percent. weight

088,
280....... 1 _.do_.._. Poisoned and survived,
8-percent weight loss,

_________ 10 Capsule.. 58-percent weight gain,
b [ SR 10 _._do..... 37.percent weight gain.
] SR 10 __.do_.... 37-percent weight gain.
0. _... 0 __.do..... 14-percent weight gain.
300 ... 10 .._do...__ I poisonedand diedafter
10, 17-percent weight

loss in aurvivors.

as0_...... 9 __.do._... All died after 8 or 9.
Controla. v ovsecmeimeenae 50-pernent weight gain,
1 Karmex®, 80 percent wettable Bowder, E. 1. DuPont
de Nemours and Co., Wilmington, 1el.

? NIE indicates no ill effecta apparent.
? Averago results of 5 treated chickens.

Thiocarbamate Compounds

S-2,3-Dichlbroa]lyl diisopropylthiocarbamate
(diallate)
Cattle and sheep were dosed by either capsule

or drench, chickens by capsule (table 13). The
toxic dosage was 25 mg.fkg. for cattle and sheep.

328--304-—49.——12

One yearling wus poisoned after 1 dose by drench;
another was poisoned after 5 by capsule. In
comparison, 1 sheop dosed at this rate was
poisoned after 5 doses by drench; another was
poisoned nfter 1 by eapsule. One sileep dosed at
26 mg./kg. had no il effect from 10 by drench;
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whereas the other 2 sheep dosed at this rate, 1
‘113{ drench snd 1 by capsule, were poisoned.
is, presumably, would be due to individual
tolerance. Chickens dosed at 125 mg/kg. or
hﬁ};rh had significant reduction in weight gain,
s of poisoning in cettle and sheecp were
muscular spasms, ataxia, and depression, generally
followed by prostration. A delayed alopecic effect
{loss of hair or wool—eithor partial or complete)
was seen in the more chronicaiy affected animals,
ab times 60 days sfter dosing was discontinued.
The most prominent sign of poisoning in chickens
was anorexis, resulting in decreasing weight gaoins,
weight loss, or death,

At necropsy on cettle and sheep, gross lesions
consisted of a congested and friable liver, con-
gestion of the kidneys with petechine on the
surface of the bladder mucosa, and, in one shesp
blood-engorged lungs and hemorrhagic intestinal
mueosa. At necropsy on chickens, the kidne
were congested, the liver was swollen, and cK:
intestinal mucoss was hemorrhagic.

Application rates for diallate range from 1.25 to
2 pounds actual per acre, which would not be
hazardous for the thres test species. However, only
8 modest increase to 3 pounds actual per acre
would be hazardous for cattle and sheep.

108, U.8. DEPT. OF AGRICULTURE

8-2,3,3-Trichloroallyl diisopropylthio-
carbamate (triallate) -

Cattle and sheep were dosed by either drench
or capsule, chickens by coapsule (table 14&. A
earling was poisoned at 25 mg./kg. after 5 doses
)y drench but survived 5 additional doses, with
significant weight loss. One shesp was poisoned
at 50 mg. /kg. after 2 by capsule, but survived 8
additional doses, with severe weight loss. In
contrast, 2 sheep dosed at 50 mg./kg. by drench
had no ill effects after 10 and 60 consecutive doses,
Chickens dosed at 175 mg./kg. had a significant
reduction in average weight gains.

Bigns of poisonmng in cattle and sheep were
snorexia and subsequent large percentages of
weight loss, A long recuperative period usually
followed toxicosis. Muscular spasms, diarrhes,
and ataxia were seen in & poisoned sheep that
recovered. At dosages over 100 cl:g.fkg., chickens
had anorexia, resulting in reduced weight gains.
All chickens were fatally affected at 260 mg./kg.,
showing congestion of the liver and kidneys and
hemorrhagic intestinel mucosa at necropsy.

Application rates for triallate range from 1 to
1.256 pounds actusl per acre. At such rates it
would not be & hezard to the three test spacies.

TasLe 13.—Results of multiple oral dosing of cattle, sheep, and chickens with 8-2,3-dichloroallyl ditso-
propylihiocarbamate (diallaie)’

Animal Anirmal

and dosage Doses Means of Results and remarks® and dosnge Doses Means of Resulis and remarksy?

received dosing receive doging

(mg./kg.) {mg.fhg.)

Num- Num-
Cattle er 8heep—Con:  ber

100ccuan 10 Drench... NIE, | 25 _ ....- 19 Capaule._ Poisoned after 1 and

- S 2 ._do._ ... Poisoned after 1 and survived, 20-percent
survived, 5-percent weight Joas, partial
weight loss, alopecia,

b2, S 10 Capeule.. Poisoned after 5 and 3 | I, 8 Drench.._. Poisoned after 3 and
survived, alopecia of [T .
the tail 60 daye after 60, ... 3 -..do..... Poisoned and survived,
lant dose, 17-porcent complete alopecia
weight loes. within 21 days after

[T S, 8 .. ..do.___. Poisoned nfter 7 and last dose, 14-percent
survived, slopecia of weight loss.
the tail 60 days after 250 e 2 . ..do..... Poisoned after 1 and
last dose, 11-percent died,
weight loes. Chickens: *

.| S 8 Drench... Poisoned after 3 and .1 | 10 Capsule. . 64-percent weight goin.
eurvived, 20-percent 100 oo 10 _..do..... 51-percent weight gain.
weight loss. | b S 10 .__do..... 36-percent weight gain.

Bheep: 1500 ... 10 __.do_____ 22-percent weight gnin.
| T A 10 .. .do..... NIE. 375 naan 10 ...do..... 9-pereent weight loss.

28 eren 10 _..do___._ Poisoncd after § and 250 . ... 10 ...do._... All died aftcr 7 to 10,
survived, 7-pereent Control....ecvvvuvocacanaa 5b-pereent weight gain.
weight loss.

1 Avadex®, 45.7 porcent emulsifinble concentrate, Mon-
ganto Chemical Co., Bi. Louis, Mo.

# NIE indicates no apparent ill eifccts.
8 Average results of b treated chickena.
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14.~-Results of multiple oral dosing of cattle, sheep, and chickens with S8 ,3-trichlor .
TABLE of ple prog s mate et S oallyl diiso-

Animal Animat
and dosage Dnees Meanw of Results and remarks 3 and douge Doses Means of Reeults and remarka?
reoeived dosing reely dosing
{mg./kg.) (mg.fkg.}
Nuym-

Cattle Bh Con:  ber
) L1 S 10 Drepch... NIE. | 100....... 10 Drench .. Poisoned after 1 and
25 ann 10 ..-do....- Poisoned after 5 and survived, 21-percent

survived, b-percent weight loas.

welght loas, long 100....... 4 oo d0ennna Paironed and survived,

recuperative period. 20-percent weight
i S 10 Capsule.. Poisoned afier 4 and loss.

survived, 12-percent b ) DO 2 .. 4o .. Poigoned and survived,

weight loss. 11-percent weight
1 D 10 Drench... Poisoned after 8 and los.

survived, }6-percent

weight losa, Chickena:*

Bheep: 11 I, 10 _..do..... 50-perosnt weight gain,
1 S, 10 .._do._... NI® 100....... 10 ___do._... b5-peroent weight gain.
L1 I, 10 .o-doo.... Do. 175, e 10 _..do..... 10-percent. weight gain,
] 1 S, 60 ...do.. ... Do. 200....... 10 ___do..... ¥7-peroent weight gain.
1| R 10 Capsule.. Poisoned after 2 and WO__.__. 10 ...do_.... All died after 7 to 10.

survived, 18-percont Controls.__.._. __._ censinnn 41-percent weight gain.
weight loss. :

1 Avadex BW®, 48,3 percent omulsifinble concentrate,
Monsanto Chemieal Co., 8¢, Louis, Mo.

S NIE indicates no ill cffeots apparent.
*Average results of 5 treated chickens.

Triazine Compounds

2-Chloro-4-ethylamino-6-isopropylamino-s-
triazine (atrazine)

Cattle and sheep were dosed by either drench
or capsule, chickens by capsule E'ta.blo 15), The
toxic dosage for cattle was 25 mg./kg, after
8 doses by drench and 2 by capsule. The toxic
dosage for sheep was § mg./i . No lesser dosage
was tried. However, one sheep received 199
consacutive doses at 50 mg./ky. before it was
poisoned and died. Chickens given 10 at 50
mg./kg. had s significant reduction in weight
gains,

Signs of poisoning in cattle and sheep were

musculer spasms of varying intensity in the hind .

uorters, a stilted gait and atance, and anorexia.
fn 2 sheep dosed et 100 mg./kg., when dosing was
continned after moderate signs of poisoning de-
veloped, apparent improvement was observed
until wnexpected death ocourred after 8 and 10

doses. . .
At necropsy, lesions of the yearling and the
sheop varied somewhat. Petechiao on the surface

of the epicardium and congestion of the kidneys,
liver, and lungs were generclly present. On occo~
sion, the liver was light brown and friable. Som
but not all, of the dead animals had enlarge
adrenals, as reported previously (10).

Application rates for atrazine range from 0.4 to
6.4 pounds nctusl per acre. Rates of less than 1
pound would be hazardous for sheep. Rates of 3
pounds actual per acre would be hazardous for
:ﬁ{ﬁ{e. The 6.4-pound rate would be hazardous for

ens.

2-Chioro-4,6-bis(ethylamino)-s-triazine
(simazine)

Cattle were dosed by drench, chickens by ca;l»
sule, and sheep by either drench or capsule (table
16). Two yearlings were gomoned at & dosage of
25 mg./kg. after 3 and 10 doses. One sheep was
poisoned at 50 mg./ke. after 17 and died after 31,
whercas another wos poisoned after 10 and sur-
vived with an 18-percent weight loss. Chickens
dosed ot 50 mg./kg. 10 times showed a reduced
weight gain.

Signs of poisoning in cattle and sheep were
anorexio, depregsion, muscular epasms, and dysp-
nea of incressing intensily, Weakness and an
uncoordinated geoit were commonly obsorved in
severely poisoned animals.

At necropsy, lesions in cattle and sheep gon-
ernlly were cougesiion of the lungs and kidneys;
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T 15.—Reeults of muliiple oral dosing
m, shesp, and ck{okm mpﬁ z-chloro-j-ahy‘l’{
amino-G-ssopropylamino-s-iriazine (atrazine) '

Tavre 16.—Results of multiple oral dosing of catile,
sheep, and ehickens with B-chloro-4,8-bis{ethyla-
mino)-s-iriasine (gimazine) !

Animal
ddu:ge Doses Moans of Results and remarks®
mmo'elv doaing
(mg./kg.}

Animal
m Doses lﬁm of Results and remarks $
{mg./kg.)

. Num-
oae: ¢
) :

b {1 T 10 Dreneh... NIE,

28 - 10 -..do---. Pois?_‘t;iedesﬂframd X
survived, 13-perocn
weight loes.

1, S 10 Capsule__ Poisoned after 2 and
survived, 13-percent
weight loea.

.7 | I p...do_._. Poisoned after 1 and
survivad, 19-percent
waight losa,

100 ... 1 ~odou.... Poigoned and survived.

250 e 2 Drench... Poigoned after 1 and
died.

Bheep!
B_I.) ....... 10 ...do._... Poisonad and survived,
' 13-percent welght
losa.

h [+ S 10 ... do... .. Poisoned after 8 and
survived, 7-percent
waight loas,

25eenan- 10 Capsule.. Poisoncd after 9 and
survived, 5-percent
weight loss.

R 10 Drench... Poisoned after 8 and
survivod, 15-percent
weight loss.

50 cccnan. 199 __.do..... Poisio:lued after 192 and

ed.

1) TR 10 ...do..... Poisoncd and sacrificed,
10-percent weight
loss.

B0 e 10 Capsule. . Poisoned after 3 and
survived, 23-percent
weight loss.

100 ... 18 Drench... Po:l?oged alter 3 and

ed.

100 eue- 8 Capaula_. Poci!?oged after 1 and

ca.

100ecmaa-. 10 ...do..... Do,

250nrcaea. 2 Drench... Do.

400 o eeaaa 2 .o.do..... Do,

ickens:?®

Ch% ........ 10 Capsule._ Gl-percent weight gain,
I 1 . 10 ._.do..... U.percent welght galn,

100...-... 10 ... do..... 20-pereent weight gain,

250, cnena 10 ...doe.... 2-percent weight loss,

Conftrols....crsmmmceavreacn- - 45-percent weight gain.

1 Atpasine, 80 percont wetiable powder, Geigy Agricul-
yura! Chemioals, Ardsloy, N.Y. !
+ NIXE indicates no ill cffceta apparent,
s Average results of 5 treated chickons.

U~
Oattle: der

Ly SRR 1¢ Drench... NIE.

........ 0 ...do___._ Poisoned after 3 and
survived, S-percent
weight Joss,

- S 10 ...do..... Poisoned and survived,
]12-pcroent weight

osg.

[ <1 N, 10 ...do. ... Poisoned after 3 and
survived, 21-percent
weight loss, long
recuperative period.

100....... 7 eedoeen.. Poisoned after 3 and
sacrificed.

50.. ... 3 ...do...__ Poisoned after 1 and
survived, 11-percent
welght loss.

Bheep:

25 e 10 ...do.._.. NIE,

50. . nuan-. 81 ...do..... Poisoned after 17, died
14 dnys Iater, 13-
percent weight loss.

60 e 10 ...do__... Poisoned and survived,
%&pement. weight

088,

100. o cue. 14 ... do_.... Pociusoged alter 4 and

ed.

300, .c.oe.. 10 Capeule.. Polsoned, with 13-
percent weight joss,
died 4 days after
lnst dose,

250 ..o 8 Drench... Poisoned after 1 and
survived, 9-percent
weight losa.

250 ... 10 Capsule.. Pogo(ti\ed after 3 and

od.

400 .. ... 9 Drench... Do.

10 Capsuls_. 52-percent wejght gain.
10 -..J’: ..... 29-pereent weight. g:in.
W o__.do.__.. 20-percent welght gain.
10 ...do..... 1 died after 8,%0-
ercent weight galn
n survivors.
............... 43-percent weight gein,

1 Bimasine, 80 percent wettabls y
cultural Chomicals, Ardsley, N. Y, powder, Geigy Agrl

¥ NIE indicates no ill eflecta apparent.

* Averngo results of 5 treanted chickenas.
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s swollen, frieble, often light-browp liver; and
petechise on the surface of the epicardium. At
necropsy, one chicken had.an onlarged, congested
liver and congestion of the intestinal mucossa.

Application rates for simazine range from 1 to
9.6 pounds actual per acre, Rates in excess of
3 pounds per acre would be hazardous for cattle
and in excess of H pounds for sheep. The 9.8-
pound rate would be hazardous for chickens.

2,4 - Bis(isopropylamino)- 6 - methoxy -s- tria-
zine (prometone)

Both cattle and sheep wera more susceptible
to doses by drench than by capsule (table 17).
Cattle were goisoned at 10 mg./kg., sheep at
25 mg./kg. Chickens dosed at 25 mg./kg. had a
significant reduced weight gain,

Signs of poisoning in cattle and shesp ware
anorexia amf diarrhea, with increased salivation.
At pecropsy the sheep dosed at 100 mg./kg. had
petechine on the surface of the abomasal mucoss
and areas of homorrhage in the small intestine.
The liver was swollen and friable and the kidneye
were congested.

Application rates for prometone for use on
nonsrop areas vary from 9.5 to 57 pounds sctual

er acre, Ratos in excess of 1 pound are hazardous
or cattle; rates of 3 pounds or greater are hazard-
ous for sheep and chickens.

2-Chloro-4,6-bis(isopropylamino)-s-
triazine (propazine)

Cattle dosed by drench ot 50 mg./kg. showed
evidence of poisoning after 2 doses, but survived 10
with significant weight loss (table 18). A yearling
dosed by drench at 25 mg./kg. was poisoned after
3, whereas another dosed by capsule had no ill
effocts after 10. Three of the 5 sheep dosed at
25 mg./kg. by either capsule or drench were

oisoned after 5 to 16. The 4th sheep tolerated 59
E capsile with no il effect, whereas the 5th
sheep lost weight initially but regained it. Chickens
were poisoned at 100 mg./kg., with significant
reduced weight gains.

Signs of poisoning in cattle and sheep were
anorexia ond incressing depression and weakness.
On occesion, 8 stilted geit was observed. The
shesp dosed ot 500 mg./kg. had lost 18 percent of
its weight by the time it had received 10 doses,
and anorexia continued for 14 days after the 10th
dose. This sheep lost o total of 28 percent of its
pre-exposure weight before it died. .

At necropsy on shecp, there was congestion of

the kidneys, adrenals, and liver. The mucosa of
the abomasum and intestines was reddened. Tn
sheep thot died after long periods of toxicosis,
there were often blood-engorged lungs, with froth
in the respiratory tract. There were excessive
amounts of red-tinged fluid in the thoracic and
abdominal cavities. The one chicken fatality had
congestion of the kidneys and the intestinal
mucosa. .

Apﬂlcatlon rates for propazine ronge from 2 to 4

unds ectual per acre. The maximum rate would

o a hazard to cattle and sheep but not to chickens.

TaBLE 17.—Results of multiple oral dosing of catile,
sheep, and chickens with 2 4-bis(isopropylamine)-
G%akoxy-sc-k'iazim (prometone) *

and d Doses Menans of Results and remarks ?
reoslve dosing

(mg./kg.)

Num-
Cattle: ber

) | S 10 Capsule... NIE.

10a.nen. 10 Drench... Poisoned after & and
survived, 8-percent
weight logs.?

L. S, 10 __.do..._. Poigoned after 1 and
survived, 31-percent
weight loss.

60 ... 5 _..do..... Poisoned after 2 and
survived, 6-perccot

. weight loss,
Bheep:

10........ 10 .__do..... NIE.

25 iaan 10 _..do..___ Poisoned after 4 and
survived, 9-percent
weight losa.

25 . 10 Capsula.. NIEJ

1 S, 10 Drench... Poisoned after 2 and
survived, 10-percent
weight lose.

80 ¢ Capsule.. Poisoned after 1 and
survived, 35-percent
weight loss,

3100....... 4 Drench.._ Po(;?oged after 1 and

ed,
Chickenn: ¢

Wearane 10 Capaule_. 48-percent weight gain.

25 s 10 ... do..... 29-percent, weight gain.

12 ¢ S 10 _..do___.. 28-percent weight gain.

100 10 _..do_____ 22-percent weight gain,

250, caaaaa 10 __.do.____ 13-percent weight gain.

Controld... caeecmarcccacenns 43-percent weight gain.

t Prometong merocnt emulsifiable concentrate, Geigy
jeullural Chemicals, Ardsloy, N.Y.
NIE indicates no it] effcets appnrent,

" Pneumonia developed 1 day after Inst dose.

¢ Average resulta of § treated chickens.
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Tapre 18.—Results of multiple oral mor:mfsg of catile, gop, a:g)fh&m with 2-chloro-4,6-bis(ssopropyl-

Animal Animal
and d Dosea Means of Results and remarks * and Dosca Means of Results and remarks?
moeivﬁ dosing Teesiv dosing
{mg./kg.) (mg./kg.)
Cat g oo
tle:
W... ... 10 Drench... NIE. Bheep—Con:
.1 S, 6 ...do..... Poisoned after 3 snd 6O ... 59 ...do..... Poinoned after B, 11-
survived.! peroent weight loss,
] S 10 Capaule.. NIE. died 12 days alter
8. 10 Drench... Polsoned after 3 and inat dose.
survived, 16-percent ;1| N 80 ...do..... Polsoned and survived,
welght loss. t weight
100......- 5 _..do___.. Poisoned after 1 and
survived, 12-percent . I 10 Drench... Poisoned and survived,
welght Josa. 13-peroent weight
250_. .. ... 7 -.do..... Poisoned after 2 and lona.
survived, 21-percent 100....... 10 ._.de..... Poisoned and survived,
waight loes. lzo.pmng walght
ona.
Bheep: 280 ... 10 ...do. ... Polsoned after 3 and
h L) 10 Drench... NIE. . survived, 21-percent
26. . e 10 _..do._._. Polaoned and survived, weight Joss.
5-peroent weight loss. 800.... ... 10 _..do..... Polscned after 1, 16-
285, o iee- 5 Capsule.. Polsoned and dicd. peroent welght loes,
b1, S 21 ...do_.... Poigoned after 16 and died 14 days after
survived, 19-percent Iast dowe,
weight loas during
triaf period Chickena: ¢
25 iannn 30 ...do..... NIE, .1 S 10 Ca, - $0-peroent weight gain.
25 eeeee 59 ___do..... 7-peroent weight loss 100....... 10 ...do... .. 28-persent weight gain.
after 8, otherwise 250, e 10 ...do..... 1 died after 6, 13-
NIE, Ereent wefght galn
1%+ S 8 ...do_.... Po(i’?o:’med after 5 and Controls 2. guwi:or:iﬂ
ed, vemmenerereinsmnemes Jo-percent welght gain.
80 32 .__do..... Poisoned after 17 and e
survived, 32-percent
welijht 1oes during
trial pariod.

1 Propasine, 8¢ percent wettable powder, Geigy Agri-
oultural Chamicals, Ardsley, N.Y.
* NIE indicates no il effects apparent. :

2,4-Bis[(3-methoxypropyl)amino]-6-
(methylthio)-s-triazine

Cattle were dosed by cither drench or capsule,
sheep by drench, chickens by capsule (table 19).
No signs of poisoning were observed in cattle.
Signs of poisoning in sheep dosed at 100 mg./kg.
were observed efter 1 and 8 doses. Chickens
dosed at 250 mg./kg. had reduced weight gein,
and 3 dosed at 500 mg.fkg. died. .

Anorexia was the most prominent sign of
poisoning, but disrrhes and depression were noted

l?:dmplioaud by puneumonis, which was sucomssfully
¢ Ave.rage rosulta of § treated chickens,

st times. A swelling in the mandibular ares
doveloped suddenly in a yearling dosed at
50 mg./kg. sfter the Sth and final dose. This
swelling was considersd to be caused by the
chemical irritation on the p al mucoss and
resulted in dyspnea end partial snorexis. (See
p- 5.) A sheep wos severely poisoned at 250
mg./kg. after one dose and showed lameness and
an uncoordinated goit within one-half hour after
it was dosed. It became prostrate, extremely
depressed, and moribund during the next 7 hours.
Even though we expected the sheep to die, after &
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TaBLE 19.—Resulls of pwitiple oral .dosing of

cattle, sheep,  chickens with 2,.4-bis [(3-
methoxypropyl) amino)l-6-(methylthio)-s-trinzine !
Animal ) ’

and dosa, Doses Means of Reaults and remarka?

Tepcive dosing

{mg./eg.)

Num-
ber
Chattle
25 nacen 10 Drench... NIE,
50cccucn-. 8 _..doe.... 27-percent weight losa
ue to irritation
effeot.?
100....... 10 Capsule._ NILE,
Sheep:

. 10 Drench... Do.

1) S 10 - _do..... Do.

100, e 10 ___do_.... Poisoned after 1 and
survived, 12.percent
weight loas.

b 1119 SRS 0 ...do...__ Poisoncd after 8 and
eurvived, 10-percent
weight loes.

250..c.... 1 ...do..... Poisoned and survived,
10-percent weight
loss.

Chickens: ¢

100 eee.- 10 Capsule._ 40-percent welght gain.

250 ___ 10 ...do._... 2}-percent weight gain.

S00._..... 10 __.do..... 3 died nfter 4 to 7, no
weight change in
survivors.

Controls....o e cviamcerane 43-percent weight gain,

! Lambast®, 25,5 percent emulsifiable concentrate, Mon-
eanto Chemical Co., 8t, Louis, Mo.

3 NIE indicstes no ill effecta apparent.

3 Affected by shemienl reaction of the formuiation on
the pharyngeal mucoss, resulting in mandibular area
enlargement accompnnicci by partial anorexia and dyspnes.

! Average results of 5 treated chickens.,

period of several days of partial anorexia, it made
s slow but uneventful recovery. At necropsy on
three chickens dosed at 500 mg./kg., congestion
of the intestinel mucoss and the Kidneys was seen,

Registration of this horbicide wns cencelled in
1068; however, 10 pounds actusl per acre would
be hazerdous for sheep but not for cattlo or
chickens.

2,4-Bis(icopropylamino)-6-(methylihio)-s-
triazine
Cattle and sheep were dosed by drench, with

oisoning at 50 mg./kg. for one yearling after
g doscs and at 100 mg./kg. for 2 sheep after 6

and 8 (sable 20). A significant reduction in weight

ﬁam occurred ot 50 mg./kg. for chickens dosad

y capsnle, .

Signs of poisoning in cattle and sheep wers
anorexia an dee‘l)ression. The severely poisoned
yearling that died after 4 doses at 100 mg./ke. had
an uncoordinated gait before prostration and ﬁea.th.
The sheep given 9 doses at 100 mg./kg. had &

uncoordinated gait.

At necropsy on one shee% congestion of the
respiratory trect mucosa and blood-engorged lun
were seen, with the subcutaneous tissue surround-
ﬁhthe larynx and upper traches filled with red-

ish, edematous infiltrate. The liver was friable
and ldlgrht brown, the kidneys wera congested, and
tha adrenals were enlarged. Lesions in the yearling
were similer to those in the sheep.

Application rates for this herbicide renge from
0.64 to Gt{)ounds actual per acre. The maximum
rate would be hazardous for cattle and chickens
but not for shesp.

TarLe 20.—Results of mulliple oral dosing of
- catile, shee_g,(and swkens with 8,4-bis(isopro-

pylamino)-O-(methylihio)-s-iriazine !
Animal
and doaaga Doses Moans of Results and remarks?
recgive dosing

{mg./kg.)

Num-
bar
Cattlo

25 cen 10 Drench_.. NIE.

500 cncm-an 8 ...do..... Poisoned after 2 and
survived, 6-percent,
weight, loss.

100 ... .. 4 ...do..... Poizoned after I and
died.

Bheep:

25, s 10 ...do__... NIE.

1.1 N 10 __.don.... Do,

100 . nee-. 9 . ..do_.... Poisoned after 8 and

i survived, 8-percent
weight Joas.

100....... 10 ...do..... Poisoned after 6 and
died.

10 Capsule.. 48-pereent weight gain,
10 ...do__... 44-percent, weight gain.
10 ...do..... 34-percent weight gain.
10 ...do..... Pojsoned after 2, 4+
percent weight loss.
................... 40-percent weight gain.

! Caparol® or Promctryne®, 80 peroeni wettable powder,
Geigy Agricultural Chemieals, Ardetey, N.Y

2 N"iE ?ndimt,cs no ill effects apparent.

» Average results of 5 treated chickena.
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Benzoic Acid Compounds

2-Methoxy-3,6-dichlorobenzoic acid
(dlenmba), dimethylamine salts

Cattle were pomoned st 260 mg./kg. after 2
doses by drench, whereas sheep wers poisoned at
500 mg./kg. after 1 (t.able 21). Chickens dosed by
capau]a at 50 mg./kg. had significant average de-
croased weight gain n..ft.er 10; however, those
doaed at 100 mg./kg. had an aversge increased
weight gain.

Signs of poisoning in cattle and sheep waere
convulsions, tympsnites, and prostration. At
necropsy on sheep, lyllzl:gh nodes throughout the

ody were enlarged hemorrhagic and there
were areas of hemorrhege on the surface of the
epicardium. The liver and kidneys were congested
t o apleen was enlarged, and there was redness
the intestinal mucosa.

Application rates for dicamba range from 0.125
to 1 pound actual acid squivalent per acre. These
rates would not be a hezard to the three
test species.

TaBLE 21.—Results of multiple orat dosing 6”
catile, sheep, and chickens with 2 -8
gﬁombmzaw acid (dicamba), dmmhylammc

and dosa‘fe Doses Mmu of Resulta and remarks *
osing
{mg./kg.)
Nt'm-

Cattle
100, ot 10 Drenoh..-- NIE,
250, v 2 do..... Poisoned and survived.
250 . e 10 _..doo... NIE.

Sheep:
100 ..\ 10 ...do..... Do
200 .- SR (- T Do
250 e 0 .. dow.o- Do.
500 .- b I« , SO, Polsoned and died,
600 8 ...do__._. Po(iilioeged after 1 and
1,000..... T NIE.

Chickena:$
.71 S 10 Copsule.. 43-percent weight gain,
00 . 10 __.do..... b5-percent weight gain,
280 ... 10 ...do..... 45-percent weight gain,
500 ... ... 10 .. do..a.. 49-poraent welght gain,
Controls. .veccemrrmrvcmrvaan 53-percent weight gain,

2,3,8-Trichlorobenzoic acid (2,3,6-TBA) and
related polychlorobenzoic acids, di-
methylamine salts

Cattle dosed by drench st 500 mg./kg. were
pomoned by 1 and 2 doses, with one year
surviving 8 (t-uble 22). Reactions of shee n.rl) drench
at different dosage levels varied, olthough a
Efmﬁcant. weight loss occurred at 25 mg. /kg.

ter 10. Chickens dosed at 260 mg. /kgh by plpette
hed s significant reduction in t gain; in
confrast, ens dosed at 600 mg. fkg. an

cant: reduction.
of poisoning in cattle and sheep usually

multiple oral dosing o
and chickens % 2,3,6‘-&%?&!01'0{
(£,3,6-TBA) and rela.ted poly-
dimcthylamine salts

Tun.n 22 --Rmdfs Q

bmm‘omi

chlorobenzoic a.cufa

Animal
and d Doses Menns of Reaults and remarks *
Wvﬁ dosing

(og./kg.)

Num-
ber
Cattle:
280 oo 10 Drench... NIE,
500......- § ...do._... Poisoned after 2 and
1 a P %M;ie b d died 84

B00..conne JRE . . S olsoned an
months after dose.

10? ....... 10 .._do..... NIE.

- 1 T, 10 ...doa ... B-percent weight lozs.

) - 10 __.do._... Poisoned, 15-percent
wei ht loas, sacrificed

yn after Inat

80 ... W ...do.... NIE

1000 ..-. - 10 _..do..... &Yemmt weight losa,

100. ... .- 10 ...do..... NIE

280, cea-n 10 ... do_.... Poisoned after 3,
G.percent welght
Joss, died 2 daye
after last dose.

1.7 S 10 ...do..... Poisoned and died 2
days after lnst dose,
f-peroant. weight

Chickens: ¥
100. caeu-- 10 Pipeite... 43-percent weight galo.
250 . cna 10 ...do..... 30-percent weight gaip.
....... 10 .. .do..... 45-pcreent weight gain.
Controls. oo cevemcummomacaaan 47-peroent weight gain,

1Banvel D®, 4 1b, gai emulbsifiable concentrate, Velsicol
Chemicnl Corp . C

INIE indicatos no il chects apparent.

* Average result.n of 5 treated chickens.

1 Trysben®, 26.1 percent emulaifiable concentrate, E. 1.
DuPont de Nemours and Co., Wilmington, Dcl.

3 N11: Indicatos no il cffccis apparent.

» Averago results of & trested chiokens.
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were anorexis, depression, disrrhes, and lameness.
The yearling acutely poisoned after a single dose
at 500 mg./kg. becums chronically affected, with
ameness persisting for 6% months before death.
Partial anorexia continued for 6 weeks in 1 sheep
with appearances of abdominal pain while eating.
The anims) becamo wenker untid prostration and
a moribund condition developed. Then, 60 days
after the lost dose, the sheop was saerificed.

At necropsy, the chronically affected yenrling
had edematous infiltration of the brisket, thoracic,
and inner thigh muscles. At necropsy on sheep,

edems wag found in the tissues surrounding the
upper reslglrat:;?r tract, in the pericardinl sae, and
10111]1 the %ent.og thcav;ﬁtz&'rhe liver w&? friabla an(;i

ilarged an . eys ap congested,
with petechiae on the sqri:,e oﬂ the cortex. There
was congestion of the intestinal and respirato
trect mucosa. The lungs were engorged with blood.

Registration of 2,3,6-TBA for use on croplands
and rangelands was cancelled in 1968; however,
rates in excess of 3 pounds actual dpar acre would
be hazardous for sheep but would be no hazard
to cattle and chickens,

Miscellaneous Compounds

5-Bromo-3-sec-hutyl-6-methyluracil
(bromacil)

Cattle and sheep were dosed by either drench
or capsule, chickens by caEsule (table 23). A
yearling dosed at 250 mg./kg. by capsule was
poisoned after one dose. One sheep dosed at 50
mg./kg. by drench was not poisoned after 10;
another dosed at 50 mg.ﬂ(F. by capsule was
poisoned, along with weight loss, Chickens dosed
at 250 mg. fkg. hed a siguificant reduction in aver-
age weight gain after 10.

Signs of poisoning in cattle and sheep were
aporexia and depression, although tympanites snd
an uncoordinated gait were occusionalf;r observed
in some.

Application rates for bromacil range from 1.6 to
20 pounds actual per acre. Rntes in excess of 5
pounds would be hazardous for sheep but a rate
of 20 pounds would not be hazardous for cattle
and chickens.

5-Bromo-3-isopropyl-8-methyluracil (isocil)

Cattle were dosed by drench, sheep by either
drench or capsuls, chickens by capsule (table 24).
Cattle dosed at 50 mg./kg. were poisoned after 7
doses. Dosing was stopped afier 9 when complica-
tions of pneumonia developed. A sheep dosed at
100 mg./kg. by drench was poisoned after 1 bug
survived 10, with significent weight loss; but a
sheep dosed at 100 mg.fkg. by capsule had no ill
effects after 10. Chickens dosed at 250 mg./kg.
had a reduced weight gain after 10.

Bigna of poisoning In cattle and sheop were
anorexia and depression, which wers often ac~
companied by tympanites, an uncoordinated

ait, and prostration. Convulsions were observod
Eex‘ore death,

At necropsy enlarged, hemorrhagic lymph
nodes were foundin cattle and sheep. There were
hemorrhages on the surface of the epicardium and
lungs were congested. The uppor respiratory
tract mucosa waa reddened. In one animal the

intestinal mucoea was coniest,ed ; in another,

potechiae on the surfaces of the liver and kidneys

war';{{:-reaem. At necropsy, an enlarged and con-

gested liver, capsular hemorrhages in the spleen,

3’11%]: swollen, congested kidneys were seen in the
en.

TABLE 23.—Resulls of multiple oral dosing of calile,

she;f, and_chickens with 6-bromo-8-sec-butyl-6-
methyluracil (bromacil)
Animal
and doa Doses Means of Results and remarks 1
reccive dosing

(mg./kg.)

Num-
Caittle: ber

100 . cneo 10 Drench... NIE,

100_. ... 10 (hémula_- . Do,

250 ..o 10 .. _do..__. Poisoned after 1 and
survived, l4-percent
weight losa,

Bhecp:

- S 10 Drench... NIE.

L 10 Capsule.. Poisoned and survived,
Sipercent weight loas,

S0 ceinan 10 Drench... NIE.

100. ccnn s 10 Capsule__ N

100, . eun—- 10 Drench... Poisoned and survived,
B-peroent weight losa,

250. .- 5 u.do..... Poisoned afier 3 and
survived, D-percent
weight loas,

250 acene- 10 Capsule.. Pojsoned efter 8 and
survived, 8-percent
welght loss.

Chickenas:? .

W0 aaaan 10 __.do._.... 49-percent weight gain.

250, e 10 _..do__... 39-percent weight gain.

111, | J 0 ._.do__... 24-porcent weight gain.

Controla. . ceoceccaeeeees 48-peroent weight goin.

¥ Myvar X®, 80 percent wettable Bmwder, E. I. DuPont
de Nemours and Co., Wilmington, Del.

3 NII2 indicates no ill cffects apparent.

¥ Averago results of b treated chickens.
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TABLE 24.-—Results of multiple oral dosing of catile
lﬁ:‘?, and chf'cken{ with 5-bromo~3-isopropyl-6:
methyluracil

TapLe 28.~Results of multiple oral dosing of
catile, sheep, and chickens with polyehlorobicyclo-
pentadiene wsomers !

(isocel)?
Animal
and dossge Dosea Means of  Results and remarks?
recel dosing

(ng./kg.)

Num-
Cattle: ber

25....- - 10 Drench... NIE.

50..... —— g __.do__._. Poisoned after 7, 11~
percent welght loss?

00, 10 __.do__... B-percent weight loss,

250 ... 2 __.do.___. Poisoned aod died.

Sheep:

50.. . o-- 10 .. .do____. NIE.

1000 ... 10 _..do._... Poisoned after 1 and
survived, 15-percent
weight logs,

100 oo - 10 Capsule.. NIE,

100....... 10 Drench... Poisoncd and survived,
]ls-pcrcent weight
088,

250 ..., 4 ...do____. Poti’qoged after 1 and

ied.

250 ... ..o 3 Capsule.. Poisoned and died.

Cl:iiggens: ‘ 10 d 49 t weight gain
....... o--do.. ... 49-pereent we .

250 e 10 .. .do.__.. 38—gerccnt. weight gein.

5000 co o 10 __.do_.... ) died after 7, 12-
percont, weight goin
in survivors.

Controls. .o ececnaccana 47-porcent, weight gain,

1 Hyvar Isocil® 80 percent wettable powder, E. I
DuPont do Nemours and Co., Wilmington, Det,

1 NIE indiocates no ill effects apparent.

¥ Toxicity complicated by pneumonia, which developed

during trestment.
4 Average results of 5 treated chickens.

Application rates for isocil to noncrop areas
range from 1.6 to 26 pounds actual per acre.
Rates in excess of 6 pounds actusal per acre would
be hazardous for cattle and 10 pounds for sheep;
however, even the maximum rato (26 pounds)
would not be hezardous for chickens.

Polychlorobicyclopentadiene isomers

Coattle and sheep wers dosed by capsule or
drench, chickens by capsulo (table 25). A yearling
was poisoned at 100 mg./kg. citer 3 doses but
survived; o sheep wns poisoned at the sama rate
after 7 but eventually died. Chickens dosed ot

Animal
and dosage Doses Means of Results and remarks?
received doaing

(mg.fkg.)

Num-
Cattle ber

25 .. 10 Capsute.. NIE.

§0%_ ______ 10 .. _do._... Do.

200 10 .. do.._.. Polsoned after 3 and
survived, 8-percent
weight loss,

250...... 3 Drench... Poisoned after 2 and
died 8 days after
last dose,

Bheep:

25 .. 10 Capsule.. NIE

08 o 10 ...do... .. Do.

100....... 10 ...do._... Peisoned after 7, with
13-percent wefght.
loss; died 13 days
after lnst dose,
with 34-percont
weight Joss,

200 coann- 1 Drench... NIE.

260 o 3 ...do..... Poisoned after 1 and
survived,

1,000...... 1 o..doo... Poisoned and died.

Chickena: ¢

26 e 10 C::fsulo-- 40-percent weight gain.

1 . 10 _._do.._.. 27-percent weight gain,

100 ca - 10 ... do.._._. 1 died after 10,
1i-perecent weight
loss in survivors,

250 ... 9 . _do..... Aficcted after 3 and
died after 7 to 9.

Controls. ceo oo, 40-pereent weight gain,

3 Bandone®, 4 Ib./gal. cmulsiSable concentrate, Velsicol
Chemieat Corp., Chicago, Il

* NI indicates no ill offects s?parent.

% Techulca! material was used in more recent trials,

4 Average results of 5 treated chickens,

50 mg.fkg. showed significant weight gain re-
duction. o

Signs of poisoning were anorexia, depression,
musculnr tremors, and hyperaxcitability. In the
sheep chronically poisoned at 100 mg./l’('g., there
was an uncoordinated gait, followed by prostration,
convulsions, and death.

At necropsy on cattle and sheep, hemorrhages
wero found along the brain stem and in the anterior
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region of the cerebrum. Meningenl vessels were
congested. The liver was friable and congested.
Petechiso were seen on the surface of the apicer-
dium. At nocropsy on the chronically poisoned
sheep, the Jungs and the respiratory tract mucosa
were congested, The liver was enlarged and friable,
the kidneys were reduced in size, and the pancreas
was cotﬁestad. Chickens poisoned hod swollen

congested livers and kidneys, and the intestinal
mucosa was hemorrhagic.

. Application rates for polychlorobicyclopentadiene
1somers to noncrop areas, such as lawns and turf,
range from 30 to 40 ﬁmnds actual per acre. These
rates would be highly hazardous for all three
test species,

Tanve 26.—Results of multiple oral dosing of
catile, eheep, and chickens with 8 .4'-dichloro-
propionanilide (propanil)

Apimal

and d_osﬁe Doses Meoansof Results and remarks ?
receiv doning

(mg./kg.)

Num-
Cattle: ber

50 ... 10 Drench... NIE.

100........ 10 ...do..... Do. '

250, e 1 .. .do._... Poisoned and survived,

Bheep:

25 . 10 ...do..... NIE.

2eeraas 10 Capsule. . Do.

50 ceneo .o 10 Drench_ .. Do,

100 e 19 .. .do..... Poisoned and survived,
11-percent weight
loss.

b L1+ FORRN 10 Capsulo.. NIE.

250, . 1, Drench... Poisoned and survived,
14-percent weight
loeas,

Chickena:?

) 1) SR 1 Capsule_. 4B-percent weight galn,

25 heracan 10 ...do..... 19-pereent weight gain,

11 Y 10 ...do..... 20-percent weight gatn.

1000 .. ... 16 ._..do..... 3 dicd ofter 8 or 9, 13-
percent weight gain in
survivors,

250 caca-- 6 _..do_.... All poisoned snd died
after 210 6.

Control. v i cacmnuonan 48-percent welght gain.

1 Rogue®: 46 percont emulsifiable eoncentrate, Mon-
santo Chemienl Co., Bt. Louts, Mo,

1 NI1E indicates no {1l cffects apparent.

¥ Average resulis of § treated chickens.

3',4’-Dichloropropionanilide (propanil)

A yearling was poisoned at 250 mg./kg. after
1 dose by drench (table 26). One sheep was
poisoned at 200 mlf. o{{; after 10 by drench, but
enother had no i ects aftor 10 by capsule.
Chickons dosed at 26 mg./kg. 10 times had a

ignificant reduction in weight gain.

n cattle and sheep, the signs of poisoning at
250 mg./kg. were onorexia, depression, an un-
coordinated gait, and prostration; all were ob-
served over a period of a few hours in the 2
animals recaiving 1 dose each. Anorexin was the
o&l)y Sig[ll]r in the sheep less acutely poisoned at
1 ke

A:.ngocrgp , chickens had congeated intestinal
mucoss, swollen kidneys, and a distended gall
bladder. . .

The application rate for propanil to rice crops
is 8 pounds actual per scre but not to excesd 8
Eounda per season. Such rates would not be &

azard to cattle and sheep, but would be to
chickens.

2,6-Dichlorobenzenitrile (dichlobenil)

A yearling dosed at 50 mg./kg. by capsule was
poisoned after 1 dose {table 27). A sheep dosed
at 10 mg./kg. by cepsule hed no 1l effects after 60.
A sheep dosed at 25 mg./k(f. lgg capsule was poi-~
soned after 4; a shee{; osed by drench was
goiaoned after 10, Chickens dosed at 25 mg./kg.

y capsule had significant reduced weight gains,

Signs of toxicosis in cattle and sheep were in-
creased salivation, anorexia, and depression. Con-
vulsions were obscrved before death in some
instances.

At necropsy lesions in cattle and sheep were ex-
tensive as in gencralized toxemis. There were
pwollen, hemorrhagic lymph nodes throughout the
body/and hemorrhages in the muscles, chiefly in the
thoracic and corvical aress. Petechiae were on the
surface of the epicardium. Congestion of the lungs
and upper respiratory tract mucosa were com-
monly seen. The liver was swollen and congested
in cases of acute l)ossoning, but often light brown
and friable in prolonged or chronic poisoning. The
kidneye were congosted and swollen; however, in
the sheap that died 30 days after the last dose, t.fmy
were firm end reduced in size. The mucosa of the
abomasum and of the intestinal tract was con-
gested, whereas the mucosas of the more acutely
poisoned sheop were markedly inflamed. At ne-
cropsy, chickens were notably emaciasted, and
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Tanre 27.—Results of multiple oral dosing of
caltle, sheep, and chickens with 8,6-dickloro-
benzonitrile (dichlobenil)

Animal - '
and dosage Doecs Means of  Resuits and rematia?

reccived doalng .

(mg.fkg.)

Num-
Cattle ber

b L S 10 Capsule_. NIE,

L S, 10 ...do-.__. Do.

| S 2 ...do..___ Poiaoned after 1 and
died.

Bheep: :

! S 80 _..do..... NIE.

b {1 N, 60 __.do..... Do,

Weenaaon 10 Drench... Do,

- S 10 Copaule.. Poisooed and survived,
llB-perccnt weight

oB8.

- A 13 __.do.._.. Poisoned after 4 and
died, 29-percent
welg\:t lasa.

L S 10 Drench .. Poisoncd after 10,
15-percent weight
lona, dicd 20 days
after last dose.

1 (R, 10 Capeule.. Poisoned after 10,
26-percent weight
loes, died 2 days
after Jaat dose.

10 Drench... Poisoned after 6 and
died, 14-peroent
weigﬁt losa,

1 . ..do.._. Poisoned and diad.

10 Capeule._ 02-percent weight gain.
10 -..-t{:.-_-- 11-percent weight galn,

10 __.do..__. 9-percent weight gain.
10 __.do__.__ 2 died, 23-porcent
weight loss in
BUrvivors.
.................... 37-percent weight galn.

5 Cagoron® 50 pereent wettablo powder, Thompson-
Hayward Chemicn.lp%o., Knnsas City, Kaus, !

3 NIE indicates no il eflects apparent.

§ Avorage results of 5 treated chickens.

the liver, kidneys, and intestinal mucoss were
songested. . )

Application rates for dichlobenil rangs from 2 to
8 pounds actual per cropland acre and 15 pounds
sotunl per water acre. A 3-pound rate per acre
would be hazardous for sheep and chickens asnd &
6-pound ratie for cattle.

4-Amino-3,5,6-trichloropicolinic acid
(picloram), pohmim salt

Cattle dosed st 500 mg./kg. by drench woere
isoned ofter 8 doses; sheep dosed at 250 mg. /ke.

y either drepch-or capsule were poisoned after 8
or 10 (table 28). Chickens dosed at 500 mg./kg.
haq e significant reduction in average weight gain.
In cattle and sheep, weakness, depression, and

ahorexia were the most prominent signs of poison-

. A del::lyed toxicity led to the death of a
yearling and a sheep 6 days after the last dose.

At necropsy on the yearling and the sheep,
Iymph podes of the head, neck, and thoracic
cawt& were swollen snd hemorrhagic. The 1une§ls
and the respiratory tract mucosa were congested.

TasLEe 28.—Results of multiple oral dosing of
cattle, sheep, and chickens with f-amino-3,6,6-
trichloropicolinic acid (picloram}, potassium salt !

Anlmal
and dos Doses Means of Results and remarks !
receive dosing

(mg.fkg.)

Num-
Cattle: ber

100, ... 10 Drench... NIE,

250, ... 10 —..do.____ .

500 . ..., 8 ...do..... Poisoned after 8 and
died 6 days after
last dose, 24-pereont
weight loss.

Bheop:

100....... 10 Capsule.. NIE.

100 10 Drench... Do.

250 oo 10 Capsule.. Poisoned after § and
died 6 days after
last dose.

250, creen 10 Drench... Poisoned and survived,
8-percent weight
loes,

250, oo 10 (.. do___.. NIE.

500, . W0 ..doo . Poisoncd after 2 and
survived, 17-percent
welght Joss.

C!ﬁ%m : 10 Pipette 34 t welght gai

100....--. m ecent w gain,

250, v 10 ...ﬁe ..... 35-f>’§rrcent weight pain.

500, e 10 ...do..... 32-percent weight gain.

ControlBoa.. . wererrvnm 38-percent weight gain.

t Tordon®, 24.9 percent emulsifinble ¢oncentrate Dow
Chemical Co., Midland, Mich,

1 NIE indicates no ill effeots apparent,

* Average results of § treated chickens.
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The rumens were filled with undigesbad foed and
livers were engorged with blood and swollen.
The adrenals were enlarged and congested, The
yearling had pleural adhesions and a congested
pancreas. The sheep had hemorrhages throughout
the heart and bleod-tinged fluid n the pericardial
eac. The kidneys and the intestinal mucosa of the
gsheep were congested.
; Registration of picloram for use on cropland
was cancelled in 1968; however, & rate in excess of

‘55 pounds actual per acre would present a hazard

to slileep but not to cattle or chickens.

2,2-Dichloropropionic acid (dalapon),
sodium salt

Cattle and sheep were dosed by either drench
or capsule, chickens by capsule (table 20). A
yoarling dosed at 500 mg./kg. by capsule was
not poisoned after 10 doses; however, o yearling
dosed ot 500 mg./kg. by drench, sltheugh not
poisoned, developed a swelling in the parotid
ares after 9 days. This swelling was considered
to be caused by chemical irritation of tho pharyn-
geal mucosa. (See p. 5.) Sheﬂ) dosed at 500
mg./ki. by either drench or capsule wero poisoned.
One sheep dosed at 100 mg./kg. by capsule was
poisoned and had a 6-percent weight loss after 10.
Another shoeg dosed at 100 mg./kg. by capsule
481 times had a 10-percent weight los: after 86
but suffered no ill effccts. A sheep dosed at 100
mg./kg. by drench had no ill elfects after 10.
Cﬁickens dosed at 250 mg./kg. had o significant
average reduced weight gain after 10; whereas
chickens dosed at 500 mg./kg. had slightly less
reduced weight gain than the chickens dosed at
250 mg./ke. )

Anorcxia and depression were tho signs of poi-
soning in the sbeep. Recovery was unoventful
after the dosing regimen was completed.

Application rates for dalapon range from 1.1 to
14.8 pounds actual per acre, These rates would be
no hazard to the cattle end chickens, but a rate
in excess of 10 pounds would be a hazard to sheep.

23

TasLe 20— Resulls of multiple orel dosing of cattles

m, and chickens with 8,2-dichloropropionic
(dalapon), sodium ealt?
Aximal
and do Doses Meansof Resulta and remarks
Teceiy dosing
(mg./kg.) '
Num-
ber
Cattle:

250. ... 10 Drench__. NIE.

500.....__ 9 .. .do.._. Irrgit..al.ion effect after

500. ... 10 Capsule.. NIE.

Bheep

-1 10 Drench... NIE,

100....... 10 Capeule.. Poisoned and survived,
@-percent weight,

088, -

100 ... 481 ... do..__. 10-percent weight loss
aftor 86, otherwise

100...... 10 Drench... NIE.

250.cccaen 10 ... .doa.... Do.

500, e 10 _..do..... Poisoned and survived,
ll?-peroent weight

088,

500 ... 1¢ Capsule.. Poisoned after 7 and
survived, 8-percent
weight loas.

Chlckens: ¢

100, cneenn 10 ...do___.. 43-percent welght
gain,

250, oo 10 __.do..._. 27-percent weight
gain.

21,1 I, 10 ___do..... 30-perosnt weight
guin.

Controls. . veeevimnan 42-percent weight
gsin.

1 Dowpon Gress Killer®, 85
Dow Chemieal Co.,, Midland, M

mcent wettable powder,

* NIE indicates no ill cfects apparent.

2 Affected b

chemical reaction of the formulation on

the pharyngeal mucesa, resulting in perotid area enlarge-
ment accompanied by gmrtia! anorexis and dyepnea.

¢ Average results of

COMMENT

Thoso data have been abstracted in table 30,

“Summary of

treated chickens,

dosngoes of various orgenic herbi-

cides that causo significant weight loss, reduced

w
chickens.

a‘icgl:“ g&in, or poisoning in catile, sheep, and



TasLe 30.—Summary of dosages of various organic herbicides that cause significant weighé loss, reduced weight gui#, or poisoning in

catile, sheep, and chickens®
' Dicsage Least nurnber of dosages for— Dosege Least number of dosages for—
Herbicida Tate Hsebicide r
Cattle Sheep Chickens Cattle Sheep Chickens
Mg.tkg. My.[kg.
Chlorephenoxy compounds: Phenyl urea compounds:
2 nid A Do vanalamsine 2% I 10 1o 590 e T .
3 anolamine } 250 1 10 10 | 4/ mmrcerenatt1s. 00000 | 250 .
galts {of the ethanoi and 200 25 e eeaeeeee +p Ch‘“fph’“(‘)'lsl'u ) 100 .01 r 8
is%pmsnol series), 100 B oemeaans ures (mos . 50 ... cammmnae 10
2,4-Dichlorophenoxyacetio 250 3 2 4 25 miicecmmammem—- 19
acid (2 4-1)}, propylens 100 10 250 o viann .
glveol fmtyl ether ester, [ VT emmmmesseoowoees 3-(3,4-Dich10mphenrn-1- 100 L] i 8
2,4,5-Trichlorophenoxy- 500 5 methoxy-1-methylurea 50 10 i 10
acetic acid {2,4,5-T), 250 T Ta T o 10 (linuron). 25 vcmenam—————— i0
prggrylene glycol butyl 100 3 533 ............ 5 }g
et ester,. =y VY wemsssse=s @ wessswsess .
2-(2,4,5-Trichlorephenoxy)- 3-Fhenyl-Lj1-dimethylurea { 11 10 coceemeen
propionic acid {silvex) 250 seeeo-. 5 1¢ y 100 ceuenaen -
propylene glycol butyl 100 19 9 10 %33 R S 1(s,
elher ester. .
3-(3,4-Dichlorophenyl)-1,1-
2-Methyl-4-chlcrophenoxy- A f * 50 10
acetia acid (MOPAY, 500 8 oo 1 dimethylures (diuron). 10
alkanolamine gaits {of the 250 soeeeea- (] 10 10
ethanol snd isopropanocl 100 ... .. - 4  ememoun Thioesrbamate compounds:
scries). f 7
Amide compounds: 10
N, N-Dimethyl-2,2-diphenyi- { 800 o oeeeam 10 10
acetamide (diphenamid). 250 3 7 10 S8-2,3-Dichloroally! diisopropyl- 1 125 cocecmcmnman 10
2530 meeaa ) thiocarbamate (diallate). 100 ceoe 3 crcdccme-
2-Chloro-N, N-dialtyl- 100 oeaea.. 1 1 50 3 . S,
aoetamide (CDAA). 50 1 1 9 1 25 )} ) SR
2-Chloro-N, N-dialiyl- 2%'3 . H 1 r gf,’g """" 2 13
oro-N,Nediallyh [ 20 --eereee 1 1 8233 Trichloroallyl | 290 ceemreoeemoeonas
acetamide (CDAA) and 100 1 1 10 -2,3,3-Trichloroally 175 ooillllllllC 10
trichlorobenzyl chloride { 50 2 v ?" ‘?“ﬁfgg)ﬂ"h‘m bamate 1 10e looo. 1 e
(TCBO). 25 iemavane B momrenanen . gg g 2 i
L &} 000 J asssartmscmvarma=a=

*ON LHO4EY HOUVISTY NOLDAGOwd

AROINOINOY 40 “l43d 'T'A ‘901



Triasine compounds:

2-Chloro-4-ethylamino-
6-isopropylamino-s-
triszine (atrazine),

trizzing {simazine).

4-Bla 1amino)-8-
% ?;;ﬂ;?xy-o-&yuinengrome-
8).

2-Chlero-4,6-bis{iso lamino)}-
s-triszine {propazfnr:fy : ) {

amino}-8-(methylthio)-s-
triazine®
2,4-Bis(isopropylamino)-f-

ZkBis{(S-methcxyFrop - {
(methylthio)-s-triazine, {

2-Chloro-4,6-his{ethylamino)-»- {

........ )}
1 1
i 1
i 3
2 8
]
3
1 1
3 4
3 10

.
........ 1
2 1
1 4

8 ..
........ 1
2 3
1 10
2 5
3 5
........ 1
........ 1
1 6

2 eeeme-e-

Benzolc acid compounds:
2-Methoxy-3,6-dichlorobenzole
acid (dicamba), dimethyl-
amine salta.

2,3,6-Trichlorobenzoic acid
(2,3,6-TBA) and related
polychiorobenzoic acids,
dimethylamine salia.

Miscellaneous compounds:
5-Bromo-3-sec-butyl-6-methyl-
uracil (bromagil).

5-Bromo-3—isc33ropyl—6—methyl-
urecil {isccil).

Polychlorobicyclopentadiene
isomers.

3',4'-Dichioropropionanilide
{propanil).

2,6-Dichlorobenzonitrile
{dichlobenil), .
4-Amino-3, 5, 8-trichloroplcolinic
a:lig (picioram), potassium
s

2,2-Dichior fonic acid
{dalapon), sodium salt?

t Broken lines indicate thet either the herbicide was not tested at that rate or the herbicide was not toxie to tho animsl at that rats.
1 No toxic dosages found for cattle,

SNINDIHD ANV ‘Ja¥HS ‘WILIYO OL SRAIOITHEE OINVOHO HWOS 40 ALIOIXOL THIL

g2
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SUMMARY AND CONCLUSIONS

Results of studies of the toxicity of 20 organic
herbicides to cattle, sheep, and chickens have
presented. A total of 126 yesrling catile, 190 one-
to two-year-old sheep, and 700 six-weak-old chick«
ens were studied. .

Repoated doses of the herbicides were admin-
istered in gelatin capsules or as water-diluted
solutions . by drench or in pipettes, The usual
period of study was 10 days, or until toxicologie
effects appesred. However, in a number of in-
stances, longer and shorter term studies were made.

The signs of poisoning by most of the herbicides
included anorexia and reduced weight gains. In

many instances digestion in the rumen seomed to
have been impaired. ic lesions were
somewhat variable and nonspecific. The liver and
the kidneys were most frequently involved.

An arbitrary yield of forage and rate of con-
sumption wers selected to evaluate the hazard
for cattle, sheep, and chickens likely to exist under
most severs cooditions of use.

The most, common rates of application of many
of these herbicide formulations ere not a hazard to
cattle, sheep, ar chickens. The maximum rates of
application of some approach or surpass a hazard-
ous level in one or more of the test species.
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