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The Toxicity of Some Organic Herbicides
To Cattle, Sheep, and Chickens

By J. 8. Parmzr and R, D. RavELEFF, veterinary medical officers
Animal Disease and Parasite Research Division, Agricultural Research Service ! *

The Animal Disease and Parasite Research
Division, Agricultural Research BService, has
conducted studies on the toxicity of various organic
herbicides to livestock for many years. Initial
studies at Kerrville, Tex., for the most part involved
long-term experiments with the more commonly
s.?g ied chlorinated phenoxy acid compounds
(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, 13). )

Complementing ell these studies have been
additional reports that substantiate our own
conclusions that a number of organie herbicides
provide a comfortable margin of safety for cattle,
sheep, and chickens when these herbicides are
?Se(xiqossc?ording to directions (I, 2, 8, 4, 11, 15, 16,

. 20).

The studies at Kerrville were intensified, begin-
ning in 1963; more cattle and sheep were studied,
an[tligchickens were added as experimental subjects.
Usnually these were short~term studies and were
limited to 10, or fewer, consecutive daily doses.
This would be & type of exposure that might be
expected when these test animals consume rela-
tively large quantities of the organic herbicides,
either by carelessness or accident, for a short
time. In some instances, however, sheep were
ex%‘osed to a8 many as 481 consecutive daily doses.

he 20 organic herbicides chosen for our studies

t J. 8. Palmer {8 at the Toxicological Inmvestigations
Laboratory, Kerrville, Tex. 78028, and R. D. Radeleff
is at the %outhwestern Veterinary Toxicology and Live-
gt)}(gcizn Tusects Rescarch Laboratory, College Station, Tex.

% Acknowledgment is made to personnel of the Crops
Researck and the Pesticides Regulation Divisions for
their revisions and comments. !

? Italic numbers in parentheses refer o Literature
Cited, p. 26.

1 Also McNamara, B, P. Bummary of toxicity data on
phenoxyacetates. 18967, [Personal correspondence.)

were registered by the Pesticides Regulation
Division of the Agricultural Research Service,
ab the time the studies were conducted. They were
selected to allow as much diversification as
possible, and correlated in considerable degree to
the extent they were being used in agriculture.
The herbicides in_this report have been classified
according to chemical similarity as follows: chloro-
phenoxy, amide, phenyl urea, thiocarbamate,
triazine, benzoic acid, and miscellaneous com-
pounds. ,

In this report poisoning was considered to have
occurred when any observable sign of abnormal
function or behavior was observed. In the mildest
form of polsoning with most of the compounds,
the signs were not spectacular. In many instances
anorexia (lack or loss of appetite for feed—-either
%&rtia,l or complete) was the only sign displayed.

n these instances either the anoresis lmited
feed intake or the herbicide interfered with
gro er utilization of feed, or s combination of

oth could have affected the test animals. When
such factor(s) resulted in either a 5-percent or
more weight loss in cattle and sheep or a 5-percent
or mors decreased weight gain in chickens, it was
considered significant. A few of the test animals
died without previous signs of poisoning.

Cattle and sheep were roytinely studied without
parallel controls. Special tests that have been
reported previouslg indicate that animals treated
at less than toxic doses gained weight comparable
with that of control animals (9, 25. The be-
havior and weight changes of cattle and shee
in these and other curvent studies and of animals
in previous studies formed the basis for judging
effect, In some measure the assessment of effect
ugon weight was therefore subjective rather than
objective in cattle and sheep.

Chickens were studied with parallel controls
and fed to make extensive weight gains, Because
of the large numbers available, the assessment of
effect upon weight gains could be objeciive,

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

to gain slightly. Chickens were being fed to gain
approximately 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 (I7, 18, 19), we cal-
culated the probable amounts that could be
consumed daily from recently sprayed fields or
pastures, In these calculations, we considered
neither the influence of environmental factors
such as soil type, temperature, and rainfall, nor
the decomposition rates of the herbicides being
studied (5).

“The U.8S.D.A. Summary of Registered Agri-
cultural 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 a high-quality, 1mproved
pasture. The reader must, of course, make adjust-
ments for local conditions. A sparse cover of vege-
tation would allow mors of the herbicide to reach
the ground and be unavailable to animals, whereas

a more lush vegetative cover would tend to hold
more of the material available. In the latter case
however, less of the total forage of the ares would
be consumed in any one day.

Further assumptions were: (1) that an snimal
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 latter is never actually the
case, this assumption gives the maximum exposure
to be expected.

An applieation 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 &
single statement tgat 1 pound actual of herbicide

er acre provides a ?'-mill*eﬂmm dper kilogram. (mg.
gg.)_ dosage to the animal under the conditions
here assumed to exist. Each 2.2 pounds of animal
weight equals 1 kilogram or 1,000 grams. In
turn, 1 pound equals 454 grams. The squivalent of
1,000 mg./ke. is 454 milligram per pound (mg./1b.).

EXPERIMENTAL ANIMALS

The cattle and sheep treated were obtained
directly from local farmers and ranchers or through
local anctions and were commercial stock, Cattle
were of mixed breeding and sex, approximately 9
to 16 months old, and wera classiﬁeg a3 yearlings.
Sheep were ewes and wethers of predominantly
Delaine breeding. The cattle and sheep were
maintained in open pens and were provided with
rations of grain concentrates and hay. Mineral
su E}emegt and water were allowed as free choices.

o chickens were White Leghorns purchased
from & commercial hatchery as day-old cockerels.

One trial, however, included 31 chickens of
Cornish-White Rock breeding. All chickens were
held in brooder or grower pens for 6 weeks, first
on &'commercial starting feed and later en a grow-
ing mash; then the trials were started. Before each
experiment was started, each of the birds was
weighed and legbanded, then placed with 4 others
in isolated cages. All 5 wers treated at the same
dosage level of the organic herbicide. An additional
1 or 2 birds in each cage, also legbanded and
weighed, served as controls,



The various organic herbicides utilized wére
ysually commercially available formulations; how-
bver, exceptions were the use of: 2,4,5-T equivalent
—pure acid or propylens glycol butyl ether ester—
in 2 sheep in which residusl effects were also
studied (table 8); technical diphenamid in all
trials (table 8); and, because of the unavailability
of the commercial formulation, technical poly-
chlorobicyclopentadiens isomers in a minority of
cattle, sheep, and chickens more recently treated
(table 25). Dosages were calculated on a mg./kg.
basis for the active ingredient(s) of each chemical
formulation to the body weight of the test animals
They were periodic recalenlated in chronic
stiudies as the weight of the animals changed.
Cattle and sheep were dosed with water-dikuted
formulation by use of a syringe, followed by &
water rinse, or by use of a balling gun with the
formmlations in appropriate-sized gelatin capsules.
_ Chickens were d%sed by water-diluted formula-
tion by use of pipettes or by formulationsin gelatin
capsulds. The treated chickens and the controls in

THE TOXICITY OF S80ME ORGANIC HERBICIDES TO CATTLE, BHEEEP, AND CHICEENE B

EXPERIMENTAL MATERIALS AND DOSAGES

each cage were handled similarly; the controls
were-given untreated water or empty capsules.

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

After ench trial was completed, usually lasting
10 days or less, each surviving animal was weighed;
the weight change was expressed as the percentage
of initisl, or preexposure, weight. Animals that
died or were sacrificed during the course of the
dosing or afterwards were examined by necropsy.
Those sacrificed were moribund and death was
considered imminent. Specimens for histo-
pat.;tlmlogieal examination were collected for later
study.

'RESULTS -
Chlorophenoxy Compounds

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

Cattle and sheep were dogsed by drench in all
cases except one sheep, which was dosed by eapsule
(table 1). This sheep lost less weight comparatively
(4 percent) at 250 mg./kg, after 10 doses than
another (10 percent) at the same dosage by
drench, Cattle were poisoned also at the 250 mg./
kg., but after only 1. A sheep on a chronie study
at 100 mg./kg. lost significant weight after 8.
This loss was subsequently regained with no
other apparent 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 freated on a 5-day per week
regimen to arrive at the total doses received (6).
The yearling dosed at 100 mg./kg. 86 times be-
came ftympanitic {distended with gas) and was

.

medicated for this condition. After 2 additional
doses, this yearling was removed from the experi-
ment because of rumen atony (lack of normal
tone), and an uneventful recovery followed.

-One yearling treated at 250 mg./kg. one time

developed dyspnes (difficult breathing) and
other signs o re:giratoly difficuliy with partial
anorexia associated with swellings m the mandib-
ylar region. As a Tesult of a later experiment
discussed on page 5 of this report, we decided
that the difficulty was probably caused by the
irritation of the diluted formulation on the mucous
membrane of the pharynx.

Signs of poisening in cattle were anorexia, ataxia .
(failure of muscular coordination), and, in cases
of prolonged exposure, ulceration of the oral
rmuocous membranes, Signs in sheep were depres-
ston and weight loss. _

A 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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TaBLE 1.——Results of multiple dosing of caltle,

sheep, and chickens with 2,4-dichlorophenoxyacetic

id (2,4-1), alkanolamine salts (of the ethanol
and isopropanol series)!

Animal :
and dosafe Doses Means of Results and remarks
receive dosing
(mg./kg.)
Nume
ber
Cattle
514 . 112 Drench_.. NIE,
100, .. ___ 88 ___do._._. Poisoned after 86 and
survived,
200 _..--- 44 __ . do_____ Poisoned after 25 and
died.?
250, ..o - 1 __.do.____ Poisoned and survived?
250 ... 20 ___do_____ Poisoved after 15 and
died.?
Bheep: .
100 ..o 481 ___do_____ 11-percent weight loss
after 8, otherwise
NIE.
250 . aa 10 - do_____ 10-percent weight loss,
250 ____ 10 Capsule._ 4-percent weight loss.
500_____.. 7 Drench... Poisoned and died.
Chickena: § )
100 _.on.- 10 Pipetite___ 36-percent weight gain.
250 e 10 ... do_____ d1-percent weight gain.
500____._. 10 .. _do..... Do.
Controls. v oo s 38-percent weight, gain.
12 4.Dow®, 65 percent emulsifiable concentrate, Dow

Chemical Co., Midland, Mich.

2 NIE indicates no ill effects apparent.

¢ Affected by chemical reaction of the formulation on the
pharyngeal mucosa, resulting in mandibular area enlarge-
ment accompanied lc::%r partial anorexia and dyspnea.

¢ Average results of 5 treated chickens.

cardial fluid were observed. Liver and kidneys
were congested and friable and there was rumen
stasis characterized by bright, undigested feed.
The lungs were generally engorged with blood.

Application rates for 2,4-D salts range from 0.07
{1.12 ounces) to 40 pounds per land scre and to
87 pounds actual per water acre on submerged
weeds. Application rates above 30 pounds actual
per acre are hazardous for cattle, sheep, and
chickens.

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

Either 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 aﬁrpigarently greater toxicity than by drench. A
eal and & sheep were dpmsoned at 250 mg./kg.
¥ drench after 3 and 2 doses, respectively, wit

death resulting in only the sheep after 9. Doses by

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

ill effects at 100 mg./kg. by drench a.?ter 481,

Chickens showed an average reduction in weight

gain at 100 mg./kg. after 10,

Signs of toxicity in cattle and sheep wers in-
creasing depression and sanorexia, fo?lowed by
prostration until moribund. At necropsy the liver
was soft and friable and the gall 1E:laddtar was
distended with bile. The kidneys were congested
and friable and there were petechiae on the sur-
face of the epicardium and large vessels, The
lymph nodes in some animals were enlarged and
hypereric.

pplication rates for 2,4-D esters range from

0.07 to 40 pounds actual per land acre and to

87 pounds actual per water acre on submerged

weeds. Application rates above 30 pounds actual

per acre are hazardous for cattle, sheep, and
chickens.

4

TapLs 2.—Resulls of multiple oral dosing of caitle,
Shﬁzp’ and chickens with 2,4~dichlorophenozyacetic
acid (2,4-1)), propylene glycol butyl ether ester?

Animal
and dosage Doses Means of Hesults and remarks #
received dosing

(mg.fkg.)

Num-
Cattle; ber

100_______ 10 Drench... NIE.

250 ___._. 10 .__do_____ Poisoned after 3 and
survived, 12-percent
weight logs.

250 ... 7 Capsule_. Poisoned and died.

Sheep:
100 _._ ... 481 Drench... NIE,
250 ... 9 _..do...._ Poisoned after 2 and
' ied.
280 ____. 5 Capsule__ Poisoned and died,
Chickens: &

BO 10 ___do__... 4Ppercent weight gain,

100 . 10 .. .do.____ 19-percent weight gain,

250 .. 10 ___do.en- Poisoned after 4, 13-
percent weight tosa.

Controls____ __ .. ___ 41-percent weight gain,

t Esteron 99®, 38 percent emulsifiable concentrate, Dow
Chemiecal Co., Midland, Mich.

2 N1E indicates no ill effects apparent.

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

Kither capsules or drenches were used for dosing
cuttle and sheep, capsules for chickens (table 3),
One yearling showed signs of poisoning at 250
mg. /kg. after 4 doses by drench, whereas another
at the same dosage had no ill effect after 10 by
capsule. Although one sheep was 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 a significant
decrease in average weight gain at 250 mg.fkg

Signs of poisoning in caftle and sheep were
increasing anorexia and progressive weight loss,
leading to weakness 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 general congestion of the visceral blood vessels
was associated with rumen siasls characterized
by bright undigested feed. Hyperemia and en-
largement of the lymph nodes were noted in some
animals. The two dead chickens showed conges-
tion of the kidneys and intestinal mucosa.

Appleation rates for 2,4,5-T rangs from 0.5
to 4.5 pounds actual per acre. Such rates of this
ester are mnot hazardouns for cattle, sheep, or
chickens. :

2-(2,4,5-Trichlorophenoxy)propionic acid
(silvex), propylene glycol butyl ether
ester

Cattle were dosed either orally. by drench or
capsule or by rumen fistuls, sheep were dosed by
either drvench or capsuls, and chickens were
dosed by pipette (table 4). Wheress 1 yearlin
showed no 1l effects at 100 mg./kg. after 1
doses by capsule, another was polsoned after 19
by drench and died after 29. A sheep dosed at
50 mg./kg. by drench was poisoned and survived
10, but another dosed at 100 mg./kg. by capsule
was poisoned after 9 and died after 11. In one
study to determine the effect of silvex on various
enzyme systems, 6 sheep were dosed at 100 mg./kg.
by drench for 21 days, with no ill effects. The
dosage was increased 50 percent to 150 mg./kg.
for 10 days; 1 sheep died after 29, another after
31 (21). Chickens had a significant weight reduec-
tion after 10 at 100 mg./kg.

Signs of poisoning were only anorexia and
weight loss in one sheep at 50 mg./kg., or anorexia
with an increaging depressive state until recum-
bencg in other poisoned shesp and cattle. Then a
moribund condition developed, followed by death.

TaABLE 3.~—Results of multiple oral dos;
sheep, and_chickens with 9,45-%1?&%;%%:

acefic  aeid (2,4,5—-T) , propylene glyco[ bw:y!

ether estert
Animal '

and dosage Doses Means of Results and remarks?
received dosing

(mg./kg.)

Lt

Cattle: ber )

100_ ... 10 Drench__. NIE.

250 cmev e 7 o-doa ... Poisoned after 4 and
died 2 days alter
1ast dose,

250 ... ... 10 Capsule.. NIE,

Bheep
BO_ . 10 Drench_._ Do.

100._.__.. 369 Capsule._ 9-percent weight loas
after 8, poisoned
after 367 and died.

100_ ... 8 Drench._. Poér;oged after 3 and

il

250 .o 7 ..-do_._._ Do,

250 . cun 6 Oapsule.. Poisoned after 4 and

. died.

2508 ... 4 .. _do._... Poisoned and sacrificed.

2504 . .. 4 ___do..... Do.

Chickena: # . .
100 oo 10 ___do_._.. 36-percent weight gain,
250, ... 10 ___do_.... 18-percent weight %ain.
500, . 16 __.doe...- 2 died after 5 and 9,

: 12-parcent weight
. losg in survivors,
Control_ e 32-percent weight gain.

t Esteron 245 O.8.®, 65.3 percent emulsifiable con-
centrate, Dow Chemical Co., Midland, Mich.

2 NIE jndicates no ill effecta ﬁpparent.

1 2,4,5-T equivalent-—pure acid.

£ 2,4,5-T equivalent—pure ester.

5 Average results of 5 treated chickens.

At necropsy, the liver was enlarged and friable
and the kidneys were congested. There was an
engorged rumen indicating stasis. A small abscess
was found in the parotid I%rtpph node in one year-
ling that developed a swelling in _Tegion re-
lated to the chemical reaction associated with
drenching. Other lymph nodes of the body were
often enlarged and hemorrhagie.

Silvex administered in drench to cattle often
caused an enlargement or swelling in the parotid
and, in one instance, in the mandibular region. To
Jetermine whether this was the result of a systemic
effect of silvex, we made a special study in which 6
yearlings were dosed at 50 mg./kg. (See table 4—
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Tapre 4.--Results of multiple oral dosing of catile,
sheep, and chickens with 2-(8,4,6-trichloro-
ﬁf;tenoxy)propionic acid (silvex), propylene glycol

yl ether ester! ,

Animal )
and dosage Doses Means of Results and remarks?
receive dosing

(mg./kg.)

Num-
Cattle: ber

28 73 Drench__. NIE, except for
izrgigsation effect after

) S 78 .-dOuenn. NIE, except for
isn;it.ation effect after

BO_uamne 19 _—_d0ee..- NIE, except for
irgi'tation effect after
19/

50 . 27 __.d0._._. NIE, except for
irritation effect after
278

b1 ) S 90 __.do..... NIE.

11 D, 56 Rumen  Poisoned and died.!

fistula.

50 - - 90 _..do.____ NIE.

50 e 90 .. do___.. Do,

100 oo 20 Drench_.. Poisoned after 19 and
died after 29;
ii-gitat.ion effect after

100 .eoeoo 10 Capsule._ NIE.

Sheep: )
b1 10 Drench. .. Do.
50, _uae 10 .._do.___. Poisoned and survived,
. 15-percent weight
: logs,
100 ... 11 Capsule__ Poiqoaxed after 9 and
) led.
100-1505.. 39 Drench.__ Poé&i;oged after 28 and
20,

100-1508._ 31 __do.____ Poigoged after 30 and

ie

100-1508__ 31 ___do....- NIE,

100-1505._ 31 _..do.____ Do.

100-1505__ 31 __.do....- Da.

100-1505__ 31 ___do-____ Do.

250 .- f .o.doo._. Poisoned and died.

Chickens:*

50 10 Pipette__. 48-percent weight gain,

100. ... 10 _._do_____ 25-percent weight gain.

250, _____. 10 __.do.___. 28-percent; weight loss.

Controls. . crreeemcceeeeem 41-percent weight gain.

1 Kuron®, 46.5 d{:ercent emulsifiable concentrate, Dow
Chemical Co., Midiand, Mich. .

2 NIE indicates no ill effects apparent.

t Affected by chemieal reaction of the formulation on
the pharyngeal mucosa, resuling in parotid or mandibular
ares enlargement accompanied by partial ancrexia and
and dyzspnea,

&« Mild localized infection developed in region of fistula,

& 21 doses at 100 mg./kg.; then 10 or fewer at 150 mg./kg.

¢ Average results of 5 treated chickens,

all yearlings dosed at 50 mg./kg. except the first
listed.) Threse of these wer:nfosegl by drIt)anch in the
customary manner; 1 developed this parotid
swelling after 19 and another after 27 doses.
Rumen fistulas were prepared in the other 3 year-
lings and silvex was introduced directly into the
rumen. One of these yearlings died after 56,
ossibly influenced fo some degree by a mild
ocalized infection that developed in the region of
the fistula. Three yearlings in this special study
showed no ill effects from the dosage. V&a concluded
that the enlargements were caused by the chemical
reaction of the diluted herbicide formulation on
the mucous membrane and underlying tissue of
the pharyngeal region (9).

TasLe 5.—Results of multiple oral dose':rf of cattle,
sheep, and chickens with 2-methyl-4-chlorophen-
oxyacetic acid (MOPA), alkanolamine salis
(of the ethanol ana wopropanocl series) !

Animal
and dosage Doses Means of Results and remarks?
received dosing :

(mg.fkg)

Num-
Cattle: ber

250, - 10 Drench... NIE,

500.______ 10 .._do____. Poisoned after § and
survived,

Sheep:

311 SO 10 Capsule__ NIE.

100 ..o 10 Drench... Poisoned after 4 and
survived, 17-percent
weight, loss,

100 . 383 Capsule_. Po::lsgdned after 307 and

jed,

2500 o 10 __.do.__.. Poisoned and survived,
6-percent weight
loss.

250 oo 10 Drench... Poisoned after 6 and
survived, §-percent
weight loss,

5004 o= 10 ___.do...-. NIE.

Chickens:?

100 e 10 Capsule_ . 42-percent weight
gainm

260 .- 10.. do..... 31-percent weight
gain.

500_____.- 10 ... do.._.. 1 died after 1 dose;
20-percent weight
loss in survivora,

Contralg. oo 41-percent weight

gain.

I MOP Amine®, 89.1 percent emulsifiable concen-
trate, Dow Chemical Co., Midland, Mich.

2 NIE indicates no ill effects apparent.

3 Average results of 5 treated chickens.
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Application rates for 2,4,5-TP (silvex) range
from 0.13 (61 grams) to 8 pounds actual per acre,
usually not more than 5. The higher rates would
be no hazard to the three test species.

.-Methyl-d-chlorophenoxyacetic acid

T

4% capsule, chickens

(MCPA), alkanolamine salts (of the
ethanol and isopropanol geries)

Cattle were dosed by drench, sheep by either
drench or capsule, chickens by capsule (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 effects observed. Para-
doxically, 2 sheep dosed at 250 mg./kg. were
“poisoned after 6 and 10, with & significant weight
Yoss; whereas another showed no 1ll effects at 500
mg./ke. after 10. This difference in reaction could
very hkely be the result of individual tolerance.
In a long-term trial 1 sheep dosed by capsule at

100 mIg./kg., was poisoned after 307 and died after
388. In contrast, another sheep was poisoned at
100 m.g./%&ﬁg. after 4 by drench; it survived 10 but
had significant weight loss. Chickens had signifi-
cant reduced weights at 250 mg./kg.

Bigns of poisoning of the sheep that died were
snorexia, ataxia, muscular spasms, and dyspnea.
The poisoned yearling became tympanilic and
showed partial anorexia.

At necropsy on the sheep, the s;i‘gleen Wwas en-
larged, lungs were congested, and kidneys were
swollen and congested. There were hemorrhages
on the surface of the epicardium and the liver was
frisble and light brown. The meningeal vessels
ware congested. At necropsy on the one chicken,
the spleen was enlarged a.ng there was redness of
the intestinal mucosa.

Application rates for MCPA range from (.13
to 2:10 pounds actual per acre, which would be
no hazard to the three fest species.

Amide Compounds

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

All test animals were dosed by capsule (table 6).
One yearling was Eoisoned at 250 mg./ke.
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 shesp developed

meness and muscular spasms after the 7th and

al dose without forewarning signs. Anorexia,
diarrhea, and prostration progressed until a
moribunid condition brought about the decision
to sacrifice the sheep.

At necropsy, the ears of fthe sheep were con-

ested. The subcutaneous tissues and areas de-
neating the different muscles were filled with
yellow gelatinous material. There was rumen
stasis characterized by bright undigested feed,
the liver wss enlarged and light brown, the
kidneys were congested, the bladder contained
brownish-tinged urine, and the adrenals were
enlarged.

Application rates for diphenamid for weed
control in various crops range from 3 to 6 pounds
actual per acre. These rates would not be hazardous

% for the three test species.

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

Cattle and sheepbware dosed by either drench or
y capsule (table 7). The toxie

effect is evident at 25 mg./ke. in the 8 tast species.
One yearling was 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 ecapsule but survived 10, with weight loss,

TasLe 6.—Resulls of multiple oral dosing of cattle,
sheep, and chickens with NfN-dim yl-2,2-
diphenylacetamide (diphenamid)

Animal
and dosage Doses Means of Results and remarks?d
receive dosing
(mg./kg.)
Nume
Cattle: ber « -
100 e 10 Capsule.. NIE.
250 .. ._ 3 ..do___.. Poigoned and survived,
8-percent weight losa,
Sheep:
100 .. 10 __.do_.... NIE, :
260 ___ 7 _.doe.... Poisoned and sacrificed,
Chickena: #
100ccavnnn 10 ___do_..__ 44-percent welght gain,
260 . ____ 10 _._do._._.. 26-percent weight gain,
500, .c.n 10 .__do.___ 3-percent weight gain.
(81471170 [ 36-percent weight gain,

! Bnide®, 100 percent technical powder, Upjohn Co.,
Xalamazoo, Mich.

3 NIE indicates no ill effects apparent.

2 Average results of 5 treated chickens.
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TABLE 7.—Resulis of multiple oral dosing o
cattle, sheep, and chickens with .‘3-::}.-,4‘.'(:3:r*c::%',N'z-F
diallylacetamide (CDAA)?

Animal
and dosage Doses Means of Resulis and remarks?
raceived dosing

(mg./kg.)

Num~
Catile: ber

100 ... 10 Drench.. . NIE.

26 ... 10 .. do_.-.. Poisoned after 1 and
survived, §-percent
weight loss,

25 - 10 Capsule._ Poisoned after 2 and
survived, 7-percent
weight losa.

BO. ... 1 Drench._. FPoisoned and died.

Bheep:

- T W ___do._... NIE. -

25, . 10 Capsule._ Poisoned after 4 and
survived, 9-percent
weight loas.

50 ... 1 Drench. . Poisoned and died.

i1 | S, edoo_.__ Do.

511 5 Capsule.. Poisoned after 2 and

jed,

100, _. 1 __ do_._.. Poisened and died.

100 . 1 Drench... Do.

250 _. .- 1...do..—__ Do.

Chickens:?

10, ... 10 Capsule__ 46-percent weight
gain,

25 oo 10 ___do-.__-_ 20-percent weight
gain.

. T 10 ___do___._ 3@-percent weight
gain.

50, ______ 10 ... do.--_- 2 poisoned and died
after 9, no weight
change in gurvivors.

100__.__. 6 ___do..___ All died after 1 to 6.

Condrol8. o oe o 50-percent weight

gain,

1 Randox®, 47,1 percent emulsifiable concentrate, Mon-
santo Chemical Co., 8t. Louis, Mo.

¢ NIE indicates no ill effects apparent.

¥ Average regulta of 5 treated chickena.

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

Anorexta 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 nsually {followed. Chick-
ens wers similarly affected by anorexis.

At necropsy on the yearling and the 8 sheep, the
mucosa of the abomasum and small intestine was
hemorrhagic. There was usually congestion of the
lungs and the respiratory tract mucoss and the

kidneys were often enlarged and congested.
Petochine were noted on the surface of the bladder
mucosa. Congestion of the intestinal muocosa was
the most prominent lesion in chickens.
Application rates for CDAA range from 4 to 10
oungs actual per acre. These rates would be highly
azardous for all three test species,

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

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

Tasre 8.—Results of mulliple oral dosing o
cattle, sheep, and chickens with 2-chloro-N,N-
diallylacetamide (ODAA) and trichlorobenzyl
chlomde (TCBC) !

Aninal

and dosage Doses Means of Results and remarks $

receive doging

(mg./kg)

Cattle Number

258 ____ 10 Drench___ NIR. _

i 11 10 _._do ___. Poisoned afier 2 and
swrvived, 11-percent
weight logs, -

100, . ... 1. ..do_._.. Poisoned and died.

Sheep: .

258 .. 10 .._do..... NIE.

. 258 . 10 Capsule... Poisoned after 5 and
survived, 11-percent

: weight loss, E

0. ____._. 10 Drench-_. Poisoned after 2 and
survived, 15-percent
weight loss, i

500 _.__._ 10 Capsule__ Do.

100 _. 2 Drench.__ Po(iﬁoged after 1 and

ed.

100..____ 10 Capsule__ Poisoned after 2 and
survived, 16-percent
weight logs,

250 ... 1 Drench.._ Poiscoed and died.

Chickens: 4 .

37 e 10 Capsule._ 43-percent weight gain.

R 1 T 10 ___do_.___ 37-percent weight gain,

100 : 10 .. _do._._. 24-percent weight gain.

10 ___.do_._.__ 7-pereent weight loss,
8 _._do.___. All died after T to 8.

__________________ o 40-percent weight gain,

1 Randox T®, 85.7 percent emulsifiable concentrate,
Monsanto Chemicel Co., 8t. Louis, Mo. (28.1 percent
CDAA and 57.6 percent TCRC).

2 NIE indicates no ill effects appsrent,

# 25 mg.fkg. is equivalent to 8,15 mg.fkg. CDAA and
16.85 mg. fkg. TCB%.

1 Average results of § treated chickens.
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but survived 10, with weight loss (table 8). One
shee% wag poisoned at 25 mg./kg. after 5 by cap-
sule but

another sheep showed no ill effects at the same
dosage administered by drench.

The only signs of toxicity were anorexia with
loss of weight in poisoned cattle and sheep and
reduced average gain or loss of weight in chickens,
At necropsy on cattle and sheep, the abomasal
and intestinal mucosa was hemorrhagic and the
liver and kidneys were congested. In one snimal,

survived 10 by drench, with weight loss;:

the lungs wers engorged with blood and there was
blood-tinged froth in the respiratory tract. There
wore hemorrhages throughout the heart of the
yearling that died after 1 dose at 100 mg./kg.
At necropsy on chickens, kidneys were congested
a8 was the Intestinal mucosa.

Application: rates for this combination of
CDAA and TCBC range from 3.5 to 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 catile but not for chickens,

Phenyl Urea Compounds

3- (p-Ch!orophenylj -1,1-dimethylurea
(monuron) :

Cattle and sheep were dosed by either drench
or capsule, chickens by capsule (table 9). One
yearling was poisoned but survived 1 dose ab
500 mﬁi/kg., which resulted in weight loss duri
the following 10-day period. Diarrhea resulte
in cattle after 1 to 5 doses at 50, 100, and 250
mg./kg. by drench; however, disithea was not
severe enough to result in significant weight loss
or other related signs of poisoning. In confrast,
another yearling dosed at 50 mg./kg. by capsule
had no gia:rrhaa. or other ill effects after 10.

Sheep were poisoned and survived 100-mg./kg.
dosages, with significant weight losses; however,
the sheep dosed by capsule at this rate tolerated
the formulation better than the 2 shee]g dosed by
drench. Although 2 sheep showed signs o goisoning
after 4, only the sheep dosed by drench died after
the additional doses. Chickens dosed at 25 mg./kg.
had only reduced weight gains; chickens at 100
mg./kg. either died or lost weight after 8 to 10
doses.

The yearling poisoned at 500 mg./kg. became
prostrate and was treated for tympanites, After
2 days it was ambulatory with an uncoordinated
gait. One sheep dosed at 100 mg./kg. was poisoned
and showed signs of excitability and an uncoordi-
nated gait, which preceded prostration and severe
weight loss; the 2d sheep dosed at this rate
showed depression and enorexia; the 3d showed
loss of equilibrium, which preceded prostration.
Torticollis {(twisted neck and unmatural position
of the head) developed in this 3d sheep 2 days
before death, whiclr: 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 respiratory mucosa. The liver and
kidneys were congested and enlarged. The menin-
geal vessels of the brain were engorged. Chickens

Tasrw 9.—Resulls of m%le oral dosing of
catile, sheep, and ehickens with 3-(p-chlorophenyl)-
1,1-dimethylurea (monuron)?

Animal
and dosage Doses Means of Resvlis and remarks®
received dosing

(mg.fkg) ¢

N .
Cattle: ber

25 - 10. Drench_._ NIE.

i1 | I 10 Capsule_. Do.

50 ..ot 10 Drench.__ Do

100..____. 10 __do.._.. Do,

250 e 10 __ . do__.... Da.

500 o 1 .. do.u.. Poisoned and survived,
1i-percent weight
loss. -

Sheep -

25 . 10 .__do_.-.. NIE.

50_______. 10 __do..._. Do. .

1000 .. 4 __.do... Poisoned aind survived,
19-percent weight
loes, -

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

100 _.__ 9 Drench... Poisoned sfter 4 and
died, 20-percent
weight losg.

250 __.. 2 _..do__.__ Poisoned and saecrificed.

Chickens; ? G .

W0 . 10 Capsule._ 54-percgnt weight gain.

25 ... 10 ___do.__-. 33-perg$t weight gain.

60 mnn 10 .._.do_____ 20-percent weight gain.

100 ... 10 __.do__.__. 1 poisoned and died
after 8, 1-percent
weight loss in
gurvivors.

280 . o 9 __.do_____ All died aiter 6 to 9.

Confrols oo 47-percent weight gain,

1 Telvar®, 80 percent wetteble powder, E. 1. DuPont
de Nemoura and Co., Wilmingion, Del.

2 NIE indicates no ill effects apparent; however, see
narrative for results to cattle dosed by drench.

* Average resulis of 5 treated chickens.
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generally showed congestion of the intestinal
mucoss, with atrophied spleens.

Application rates for monuron generally range
from 1.2 to 6.4 pounds actual per acre, although
it may be used in water ditches at a rate equivalent
to 80 pounds actual u{)ar acre. Rates in excess of
3 pounds per acre would be hazardous for chickens.
A 6.4-pound rate. would not be hazardous for
cattle or sheep but the 80-pound rate would be
highly hazardous for all three test species.

8-(3,4-Dichlorophenyl)-1-methoxy-1-
methylurea (linuron)

Sheep were dosed by drench, chickens by
capsule, cattle by either method. One yearling
was polsoned at 50 mg./kg. by capsule after 10
doses, with a significant weight loss, whereas
snother yearling had no ill effects after 10 by
drench (table 10). Sheegl were poisoned at 50
mg./kg. after 1 or 8, with weight loss. Chickens
dosed at 10 mg./kg. showed a significant reduced

TABLE 10.—EResulis ;}if mulliple oral dosing of
cattle, sheep, and chickens with 3-(8,4-dichioro-
phenyl)-1-methozy-1-methylurea (Hnuron)!

and dosage Doses Meansof Resulis and remarks?
receiv dosing

(mg./kg.)

Num- -
Cattle: ber -

2B mimee 10 Drench... NIE,

7] 1 S 10 __.do...__ : 0.

;11 F— 10 Capsule_. Poisoned and survived,
6-parcent weight loss.

100 oo 6 Drench... Poisoned and died 2
days after lasi dese.

Sheep: -

1Y S 10 ... do_____ NIE.

B0 . 10 .._do____. Poisoned after 1 and
survived, 8-percent
weight losa.

50 .- 10 .-_do__._. Poisoned after 8 and
survived, 8-percent
weight loss,

100 .- 4 ___do.._._ Poisoned and died.

250, - 3 _.-do____- Do. .

Chickens: 9

10 caas 10 Capsule.. 39-percent weight gain.

1 T 10 ___do..___ 18-percent weight gain.

S0 10 __.do...__ 20-percent weight gain.

100...___. 10 _..do___.. 4 died after 8 or 9
20-percent weigflt
loas in survivor.

Controls e oo cemaeccee e 46-percent weight gain,

Worox®, 50 (E"
Nemours and Co,, Wilmington, Del.
2 N1IE indicates no ill efects apparent.
t Average results of 5 freated chickens.

ercent wetfable powder, E, L DuPont da -

e was tried. Four of
ckens in the 100-mg./kg. study group died
after 8 or 9.

The most general signs of poisoning were
anorexia and depression, Cattle had increaged
salivation and showed & marked weakness. All
4 poisoned sheep had an uncoordinated gait, and
hematuria (discharge of blood in the urine) wes
observed in 2. Of these 2, one was poisoned at
50 mg./kg. after 8 doses and the other at 100
mg./kg. after.4 that preceded death,

At necropsy on cafttle, there were congestion of
the spleen and petechiae on the surface of the
eﬁica.rdium. In sheep there were hemorrhages on
the muscle fasciae of the hindquarters and edema
between the muscles, There were petechise on
the surface 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 petechiae were found on the
surface of the bladder mucosa of both sheep.
The liver was friable and swollen and there ‘was
congestion of the intestinal mucosa. At necropsy
on chickens thers were enlarged livers and con-
gestion of the intestinal mucosa and kidneys.

The recommended applieation rates for linuron
range from 1 to 3 pounds actual per acre either as
a preemergent or a postemergent spray on crops.
At these rates, there would be no bazard to cattle,
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 polsoned after 8 doses.
Both cattle and chickens had ill effects only at
500 mg./kg. Cattle were Soisoned by 2, whereas
chickens showed decreased weight gains after 10.

Signs of poisoning in cattle and sheep were
anorexia, depression, and ataxia. In the one
yearling poisoned at 500 mg./kg., tympanites oc-
curred. At mnecropsy on the sheep, thers were
hemorrhages on the surface of the epicardium,
the Iungs and liver were congested, and the liver
was enlarged.

Fenuron is recommended for.brush control in
pastures and rangelands. As a spot treatment
only, the a{sglica,tion rate is 0.0156 pound (2
tablespoonfuls) of & 25-percent pelletized formula-
tion per square foot. This rate could be a hazard
to cattle, sheep, and chickens if a large area were
to be treated.

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

Cattle and sheep were dosed by either drench or
capsule, chickens by capsule (table 12). One

weight gain, No lesser dos:
b
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TABLE 1'31 1.—Results of multiple oral dosing of cattle,,
sheemand«_ chackens with 3-phenyl-1 1-dimethylurea

(fenuton) }

Animal
and dosage Doses Means of Results and remarks
received dosing

(mg.fkg.)

Num~
Cattle: ber

250 __.._ 10 Drench__. NIE.

500, oo 3 __doe._.. Foisoned after 2 and
survived, 20-percent
weight loss.

Sheep

J{ 10 Capsule.. NIE.

100 ... 10 Drench__. Poisoned after 8, with
9-percent weight loss
after 10, died 8 days
after last dose,?

250, ... 10 ___do._.._ Poisoned and survived,
13-percent weight
loss.

500, ... 5 .-.do____. Poiscned after 3 and
sacrificed.

Chickens:

250 .__ 10 Capsule_. 47-percent weight gain.

500 ... 10 ...do_____ 38-percent weight gain.

Controls_ . _____________ 48-percent weight gain.

1 Dybar®, 26 percent pelleta, . I. DuPont de Nemouxs
snd Co., Wilmington, Del.

5 NTE indicates no il effects appearent.

¢ Complications of pneumonia.

4 Average results of 5 treated chickens,

yearling dosed at 100 mg./kg. by drench was
poisoned; another dosed by capsule 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. Chickens
dosed at 10 mg./kg. showed a significant decrease
in. weight gain. One chicken died at 100 mg. /ke.
f.ft.er 10; t.ﬁe 4 surviving chickens showed weight
088, .

Signs of poisoning in the yearling and the
sheep were anorexia, depression, dyspnea, and
prostration. In the 2 poisoned sheep, an un-
coordinated gait was observed. Both sheep re-
covered after treatment was discontinued. At

necropsy on chickens, there was congestion of
lt.he intestinal mucosa and an enlarged, congested
iver,

" Application rates for diuron most commonly
range from 0.2 to 9.6 pounds actual per acre.
Rates in excess of 1 pound per acre would be
hazardous for chickens. The 9.6-pound rate would
not be hazardous for cattle and sheep. A rate of
80 pounds actual per acre is used in irrigation
ditches and would be highly hazardous for all
thres test species,

TasLe 12.—Results of multiple oral dosing of catile,
sheep, and chickens with 3-(3,4-dichlorophenyl)-
1,1-dvmethylurea (diuron)?

Animal
and dosage Doses Means of Results and remarks?
Teceived dosing
(mg./kg.)
Num-
Cattle ber
F21 IO 10 Drench... NIE.
100 ... 10 ___do_..._ Poisoned and survived,
Qﬁpereent weight loss.

16 Capsule.. NIE, :
10 Drench._. Do.
10 Capsule_.. Do,
10 Drench__. Do.
10 _._do..___ Do.

2 _._do.__._ Poisoned and survived,
12-percent weight
loss,

250 ___._. 1 doo____ Poigsoned and survived,
8-percent weight loss,

Chickens: &

- S 10 Capsulae._ 58-pereent weight gain,

10 oo 10 ___do__._. 37-percent weight gain,

28 o 10 ___do.___. 37-percent weight gain,

50 ... __ 10 ___do.____ l4-percent weight gain,

1000 ___ 10 _..do_____ 1 poisoned and died after
10, 17-percent weight
loss in survivora.

250 ... § ___do_____ All died after 8 or 9.

Controls__ o _______.__ 50-percent weight, gain.

1 Karmex®, 80

ercent wettable Bowder, E. 1. DuPont
de Nemours and Co., Wilmington, Del.

2 NIE indicates no ill effects apparent.
¥ Average results of b treated chickens,

-

Thiocarbamate Compounds

+

S-2,3-Dichloroallyl diisopropylthiocarbamate
(diallate) _
Cattle and sheep were dosed by either capsule

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

One yearling was poisoned after 1 dose by drench;
another was poisoned efter 5 by capsule. In
comparison, 1 sheep dosed at this rate was
poisoned after 5 doses by drench; another was
poisoned after 1 by capsule. One sheep dosed at
25 mg./kg, had no ill effect from 10 by drench;
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whereas the other 2 sheep dosed at this rate, 1
by drench and 1 by ca%sule, were poisoned.
’I%is, presumably, would be due to individual
tolerance. Chickens dosed at 125 mg./kg.. or
hi%her had significant reduction in weight gain.

igns of poisoning in cattle and sheep were
muscular spasms, ataxia, and depression, generally
iollowed by prostration, A delayed alopecic effect
(loss of hair or wool-—either partial or coraplete)
- was seen in the more chronically affected animals,
at times 60 days after dosing was discontinued.
'The most prominent sign of poisoning in chickens
was anorexis, resulting in decreasing weight gains,
weight loss, or death. .

At necropsy on cattle and sheep, gross lesions
consisted of a confested and friable liver, con-
gestion of the kidneys with petechiae on the
surface of the bladder mucosa, and, in one sheep,
blood-engorged lungs and hemorrhagic intestinal
mucoga. At necr0£5y on chickens, the kidneys
were congested, the liver was swollen, and the
intestinal mucosa was hemorrhagie.

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

PRODUCTION RESEARCEH REPORT NO.
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S-2,3,3-Trichloroallyl diisopropylthio-
carbamate (triallate)

Cattle and shesp were dosed by either drench
or capsule, chickens by capsule (table 14). A
Ee&rhng wag potsoned ab 25 mg./kg. after 5 doses

y drench but survived 5 addgitiona,l doses, with

significant: weight loss. One sheep 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.

Signs of poisoning in cattle and sheep were
anorexia and subsequent large percentages of
weight loss, A long recuperative pericd usually
followed toxicosis. Muscular spasms, diarrhea,
and ataxia were seen in a poisoned sheep that
recovered. At dosages over 100 mg./kg., chickens
had anorexia, resulting in reduced weight gains.
All chickens were fatally affected at 250 mg./kg.,
showing congestion of the liver and kidneysfand
bemorrhagic intestinal mucosa at necropsy.

Application rates for triallate range from 1 to
1.25 C{)(}unds actual per scre. At such rates it
would not be a hazard to the three test species.

sheep, and chickens with 3-2,8-dichloroallyl diiso-

propylthiocarbamate (diallate)?

Animal Animal
and dosage Doses Means of Results and remarks ? and dosage Doses Means of Results and remarks*®
received dosing received dosing

(wg./kg.) (mg./kg.)

Nupi- Num-
Cattle ber Sheep—Con:  ber

100 10 Drench... NIE, 1 S 19 Capsula__ Poisoned after 1 and

b S 2 _.udoo_ . Poigsoned sfter 1 and survived, 20-percent
survived, 5-percent weight loss, partial
weight loss. alopecia, .

2 SR 10 Capsule.. Poisoned after 5 and S0 .. 8 Drench .. Poisoned after 3 and
survived, alopecia, of sacrificed.
the tail 60 days after 100 ..... 3 ...do.___ Poisoned and survived,
1zst dose, 17-percent A complete alopecis
weight loss. within 21 days after

50. o 8 _.do___-. Poisoned after 7 and laat dose, 14-percent
survived, alopecia of weight loss,
the tail 60 days after 250 oo 2 ___do.____ Poisoned after 1 and
last dose, 11-percent died.
weight loss, Chickens: ¥ :

L1 6 Drench .. Poisoned after 3 and 50 .. __ 10 Capsule__ B4-percent weight gain,
survived, 20-percent 100.___.._. 10 ... .do..___ Bl.percent weight gain.
weight loss, 125 .. 10 ._.do_.__. 38-percent weight gain.

Sheep 150 ... 10 ... do_.___ 22-pereent weight gain,

.1, T 10 ...do___. NIE, 175 .. 10 _._do_.... 9-percent weight loss,

.1, S 10 ...do . _ Paisoned after 5 and 250 . .. 10 __.do_..._. All died after 7 to 10.
survived, 7-percent Controls.. .« 55-percent weight gain,
weight logs,

t Avadex®, 45.7 percent emulsifiable concentrate, Mon-
santo Chemical Co., 8t. Louis, Mo,

1 NIE indicates no apparent ill effects.
3 Average results of 5 treated chickens.
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TABLE 14.—Results of multiple oral dosing of caitle, sheep, and chickens with S-2,8,3-trichloroallyl diiso-
propylthiocarbamate (triallate)?

Animal .
and dosage Doses Means of Results and remarks 2
recelved dosing - .

Animal
and dosage Doses Means of Results and remarks?
receive dosing

weight loss.

(mg./kg.) (mg./lg.)
Num- Num-
Cattle: ber Sheep—Con:  ber
W 10 Drench... NiE. 100w 10 Drench... Poisoned after 1 and
25 . __ 10 .__do.____ Poisoned after & and survived, 21-percent
survived, 5-percent weight loss,
weight loss, long 100 4 ___do..... Polsoned and survived,
recuperative period, 20-percent weight
11 10 Capsule.. Poisoned after 4 and . loss.
survived, 12-percent 250.c.oana 2 __.do.___. Poisoned and survived,
weight loss, 1l.percent weight
1) S 10 Drench... Poisoned after 8 and loss.
survived, I6-percent
weight lozs, Chickens:*
Sheep L] 1 S 10 ... do____. B8-percent weight gain.
1 S 10 __.do_____ NIE. 100 cmae W . .do_____ b5-percent weight gain.
50 - 10 ___do_____ Do. 175 ccuen 10 o..do_____ 10-percent weight gain.
50______ . 60 ___do_____ Do, 200 . cenen 10 .. do_____ 17.-percent weight gain.
50 mnes 10 Capsule.. Poisoned after 2 and | | 10 ___do____. All died after 7 to 10.
survived, 18-percent | Control8_.ocmweee oo __ 41-pereent, weight gain.

Monsanto Chemical Co., 8t. Louis, Mo.

iriazine (atrazine)

capsule, chickens b

t 8 doses by drench and 2 b

poisoned and died

qng. ke,
gains,

confinue

doses.
theep varied somewhat. Petechiae on

bt not all, of the dead animels had enlarg
!drenals, as reported previously (10).

1Avadex BW®, 46.3 percent emulsifiable concentrate,

2-Chloro-4-ethylamino-6-isopropylamino-s-

Cattle and sheep were dosed by either drench
,- capsule (table 15). The
toxic dosage for cattle was 25 mg./kg. after
capsule. The toxic
¥ dosage for sheep was 5 mg./kg. No lesser dosage
i was tried. However, one sheep received 199
consecutive doses at 50 mg./kg. before it was
i Chickens given 10 at 50
had a sigpificant reduction in weight

8 Signs of poisoning in cattle and sheep were
muscular spasms ol varying intensity in the hind -
i;ua.rt.ers, a stilted gait and stance, and anorexia.
n 2 sheep dosed at 100 mg./kg., when dosing was
cf' after moderate signs of poisoning de-
veloped, apperent improvement was observed
until unexpected death occurred sfter 8 and 10

At necropsy, lesions of the yearling and the
e surface*
of the epicardium and congestion of the kidneys, -
Bver, and lungs were generally present. On occa-
fion, the liver was light brown and friable. Some.

! NIE indicates no ill effects apparent,
# Average results of 5 treated chickens.

Triazine Compounds

Application rates for atrazine range from 0.4 to
6.4 pounds actual per acre. Rates of less than 1
pound would be hazardous for sheep. Rates of 3
pounds actual per acre would be hazardous for
cattle. The 6.4-pound Tate would be hazardous for
chickens.

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

Cattle were dosed by drench, chickens by cap-
sule, and sheep by either drench or capsule (ta.b]fe
16). T'wo yearlings were poisoned at a dosage_ of
25 mg./kg. after 3 and 10 doses. One sheep was
poisoned at 50 mg./kg. after 17 and died after 31,
whereas another was poisoned after 10 and sur-
vived with an 18-percent weight loss. Chickens
dosed at 50 mg./kg. 10 times showed a reduced
weight gain.

Signs of poisoning in cattle and sheep were
anorexis, depression, muscular spasms, and dysp-
nee of increasing intensity. Weekness snd an
uncoordinated gait were commonly observed in
severely poisoned animals,

At necropsy, lesions in cattle and sheep gen-~
erally were congestion of the lungs and kidneys;
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TaBLe 16.—Results of muitiple oral dosing ?‘
cattle, sheep, and chickens with 2-chloro-4-ethyl-
amino-6-isopropylamvino-s-triazine (atrazine) !
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TarLe 18.—-Results of multiple oral dosinsq of caitle,
sheep, and chickens with Z-chloro-4,6-bis(ethyla-
mino)-g-triazine (simazine)

Animal . Apimal
and dosage Doses " Means of Results and remarks 3 and dosage Dloses Means of Resulis and remarks?
recoived doging recelved dosing
(tg.fkg) (mg./kg.)
Num- Num-
ber Catile: ber
Cattle: 10 ... 10 Drench... NIE.
10 oo 10 Drench... NIE, 25 . Y 1 Poisoned after 3 and
L SR 10 .__do.__.. Poisoned after 8 and survived, 5-percent
purvived, 13-percent weight loss.
weight loss, L T 10 _..do..__. Poisoned and survived,
b1 S 10 Capsaule_. Poisoned after 2 and 12-percent welight
- survived, 13-percent . loss.
weight loss. 50 e 10 __.do.___. Poisoned after 3 and
L1 9 .__do._... Poigoned after 1 and : survived, 21-percent
survived, 1{-pereent weight lose, long
weight Ioss. recuperative period.
100.. ... 1 _._do_____ Poigoned and survived, 100.______ 7 -..do.___. Poisoned sfier 3 and
250 - 2 Drench __ Poigoned after 1 and sacrificed,
died. 250 ... 3 .-.do__.__ Poisoned after 1 and
survived, 11-percent
Bheep: weight loss.
L S 10 _..do. .- Poigoned and survived, Sheep:
13-percent weight 1 S 10 __.do__.__ NIE.
. loss. S ... 31 ...do_____ Poisoned after 17, died
100 10 ._.do._... Poisoned after 8 and 14 days later, 13-
gurvived, 7-percent percent weight loss.
- weight logs, B0, - 10 _..do..... Poisoned and survived,
b1 S, 10 Capsule_. Poisoned after 9 and 18-percent weight
. survived, S-percent loss.
weighy loss, 100 ... 14 ___do..... Poisoned after 4 and
b5 T 10 Drench.._. Polsoned after 8 and died.
survived, 15-percent 100 ... 10 Capsule__ Poisoned, with 13-

- weight loss, percent weight loss,
50:. ... 198 .__do..... Poigoned afier 162 and died 4 days after

- died. last dose,
50, 10 ___do_____ Poigoned and sacrificed, 250 . ... 3 Drench... Poisoned after 1 and

: 19-percent weight survived, 9-percent

loss. weight loss.
LT 1| N 10 Capsule_. Poisoned after 3 and 250 ___.. 10 Capsule__ Poisoned after 3 and
survived, 23-percent died.

- weight losg, 400 _.____ 9 Drench... Do.

100_..__._ 16 Drench_.. Poisoned after 3 and

- died. Chickens:?

1000 .. __. 8 Capsule_. Poisoned after 1 and b4, 10 Cac];sule_- 52-percent weight gain.

died., 50 ... 10 ...do . .. 20-percent weight gain,
100 ... . 10 ._.do__... Do. 100 .. ___. 10 . do_.... 20-percent weight gain,
260 .. ___ 2 Drench.__ Do. 2500 . .- 10 ___do_..__ 1 died after 8, 10-

- percent weight gain
400.._..__ 2 _.do__... Do. 10 BUrvivors.

Controls. o e eee 43-pgreent weight gain,
Chzigkens:' 10 C ,

________ apsule_. 6l-percent wei in, . . .
50 _______ 10 ___&Jo _____ %_gercznﬁ wg;gﬁk gﬁ;ﬂ. ! Bimasine, 80 percent wettable powder, Geigy Agri-
100- .- 10 -_.do__.__ 20-percent weight gain,  cultural Chemicaly, Ardsley, N.Y.

250_______ 10 ___do____. 2-percent weight loes, 2 NIE indicates no il effects apparent,
Control. . oo 45]2peroent welght gain, 1 Average resulis of § treated chickens.

¥ Atrazine, 80 percent wettable powder, Geigy Agricul-
tural Chemicals, Ardsley, N.Y.

t NIE indicates no ill effects apparent.

¢ Average resulty of 5 treated chickens,



o swollen, friable, often li%vht-brown liver; and
B} petachiae on the surface of the epicardium. At

pecropsy, one chicken had an enlarged, congested
liver and congestion of the intestinal mucosa.

Application rates for simazine range from 1 to
D.6 pounds actual per acre. Rates mm excess of
3 pounds per acre would be hazardous for cattle
and in excess of § pounds for sheep. The 9.6-
pound rate would Ee hazardous for chickens.

8 2,4-Bis(isopropylamino)-6-methoxy -s- tria-
zine (prometone)

Both cattle and sheep were more susceptible
to doses by drench than by capsule (table 17),
Cattle were Eoisoned 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 sheep were
anorexis and diarrhea, with increased salivation,
At necropsy the sheep dosed at 100 mg./kg. had
petechiae on the surface of the abomasal mucoss,
and areas of hemorrhage in the small intestine.
The liver was swollen and friable and the kidneys
wera congested.

Application rates for prometone for use on
noncrop areas vary from 9.5 to 57 pounds actual
er acre. Rates in excess of 1 pound are hazardous
or cabtle; rates of 3 pounds or greater are hazard-
ous for sheep and chickens.

2-Chloro-4,6-his(isopropylamino)-s-
* {riazine (propazine)

Cattle dosed by drench at 50 mg./kg. showed
hvidence 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 doseﬁ by capsule had no il
§ offects after 10. Three of the 5 sheap dosed at
25 mg./kg. by either capsule or drench were
Eoisoned after 5 to 16. The 4th sheep tolerated 59

y capsule with no ill effect, whereas the 5th
sheep lost weight initially but regained it. Chickens
wers poisoned at 100 rag./kg., with significant
reduced weight gains.

Signs of poisoning in cattle and sheep were
snorexia and increasing depression and weskness.
On occasion, a stilteg galt was observed. The
sheep dosed at 500 mg./kg. had lost 16 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 a total of 28 percent of its
pre-exposure weight before it died. )
At necropsy on sheep, there was congestion of

%
L
i
i
7
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the kidneys, adrenals, and liver. The mucosa of
the abomasum and intestines was reddened. In
sheep thet died after long periods of toxicosis,
there were often blood-engorged lungs, with froth
in the respiratory tract. ’I‘iere were excessive
smounts of red-tinged fluid in the thoracic and
abdominal cavities. The one chicken fatality had
congestion of the kidneys and the intestinal
MUCOSH.

Apglica,tion rates for propazine range from 2 to 4

ounds actual per acre. The maximum rate would
e a hazard to cattle and sheep but not to chickens.

Tasre 17.—Results of multiple oral dosing of cattle,
sheep, and chickens with 2,4-bis(isopropylamine)-
6’-m@t}wxy-s-tria,z?}m (prometone)

Animal
and dosage Doses Means of TResults and remarks?
Teceive dosing
{mg./kg.)
Num-
Cattle: ber

100 e 10 Capsule__ NIE,

0o 10 Drench.__ Poisoned after 8 and
survived, S-Farcent
weight loss,

25 e 10 ___do_._.. Poigened after 1 and
survived, 31-percent
weight loss.

S0 - b ..-do.___. Poisoned after 2 and
survived, 8-percent
weight loss,

Sheep

10 v 10 -__.do_____ NIE.

25 .- 10 _..do._... Poisoned after 4 and
survived, Y-percent
weight loga.

25 - 10 Capsule.. NIE:®

711 T 10 Dreach... Poisoned after 2 and
survived, 10-percent
weight loss,

;1) I, 10 Capsule__ Poisoned after I and
survived, 35-percent
weight logs.

100, ccneae 4 Drench... Poisoned after 1 and

¢ died,
Chickens: 1

W0 . 10 Capsule.. 48-percent weight gain.

25 vmn 10 ___do_____ 29-percent weight, gain,

il I 10 .. -do____. 28-percent weight gain.

100 .. 10 __do.____ 22-percent weight gain.

250 e 10 __do_.___ 13-percent weight gain,

Controls ..o 43-percent weight gain.

! Prometone, 25 percent emulsifiable conecentrate, Geigy
Agricultural Chemicals, Ardgley, N.Y.

3 NIE indicates no ill effects apparent.

t Pneumonia developed 1 day after last dose,

4 Average resulis of b treated chickens,
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TasLs 18.—Results of multiple oral dosing of coitle, sheep, and chickens with 2—ch£oro-4,6—6£s(isopmpy;.
amino)-s-iriazine (propezine)’

i

R

Y

Animal Animal ’
and dosage Doses Means of Resulta and remarks & and dosage Doses Means of Results and remarkg?
. Teceive dosing recejve dosing
(mg./keg.) (mg./kg.)
Num- Num~

Catile ber ber

10 s 10 Drench... NIE. 8heep~Con:
b 6 ._.do____ Poisoned after 3 and B0 nn 59 _._do..... Poisoned after 8, 11
survived.’ ) percent weight logs,
28 een 10 Capsule__ NIE. died 12 days after
0. .. 10 Drench... Poisoned after 2 and Iast dose.
. survivad, 16-percent i1 S 59 __.do._.__ Poisoned and surviveq, .
: weight ioss, 22-percent weight . .
100 ____._ 5 ...do . ___ Poisoned after 1 and losa. -
survived, 12-perecent BO-..._._. 10 Drench.__ Poisoned and surviy
weight losa. 18-percent weight
250 .__.. 7 _..do_._._. Poinoved after 2 and loss.
purvived, 21-percent 100, ... 10 . do.____ Poisoned and surviv
weight loss. l20—percent. weight
0886,

Sheep 250 . ... 10 __.do._. . Poisoned after 8 and
10 .- 10 Drench... NIE. ¢ survived, 21-percent
25 nn 10 ___do._._. Poisoned and survived, weight loss,

S-percent weight loss. 500 _. 10 ___do..... Poigoned after 1, 16-
25 aa 5 (Capsule.. Poisoned and died. percent weight loss,
25 uea 21 ...do._.__. Poisoned after 16 and died 14 days after
survived, 19-percent - lagt dose, .
. weight losa during : .
trisl period. Chickeng: ¢ - —
.1 S 69 . _.do.____ NIE. Y |t 10 Capsule_. 49-percent weight gain,
26 eem 59 __do____. 7-percent weight losa 100 . 10 ._.do..___ 28-percent weight gain, -
after 8, otherwise 260 .. 10 _._do..... 1 died after 6, 18- :
NIE. ereent waight gain
B0 - 6 ._.do____. Poisoned after § and Z in aurvivore.
died, Contrals. v oemeeeo 33-percent weight gajn.
11 32 _..do...__ Poigoned after 17 and

survived, 32-percent
weight Toss during
trial period,

1 Propazine, 80 percent wettable powder, Geigy Agri-
cultural Chemicals, Ardsley, N.Y.
3 NIE indicates no ill effects apparent.

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

Cattle were dosed by either drench or capsule,
sheep by drench, chicﬁ:sns by capsule (table 19).
No signs of poisoning were observed in cattle.
Signs of poisoning in sheep dosed at 100 mg./kg.
were observed after 1 and 8 doses. Chickens
dosed abt 250 mg./kg. had reduced weight gain,
and 3 dosed at 500 mg./kg. died. ,

Anorexin was the most prominent sign of
poisoning, but diarrhea and depression were noted

s Complicated by pneumonis, which was successfully
treated. .
1 Average results of § treated chickens,

¥

at times, A swelling in the mandibular area
developed suddenly in a yearling dosed at
50 mog./kg. after the 8th and final dese. This
swelling was considered to be caused by the
chemical irritation on the pharyngeal mucoss and
resulted in dyspnea and part.iaf anorexia, (Ses
p. 5.) A sheep was severely poisoned st 250
mg./kg. after one dose and showed lameness and
an uncoordinated gait 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 8




—Results of multiple oral dosing o
: LB lgsfwgp, and chickenf with 2,4-—5‘589[(3{
F"“}d’ propyl) amino]-6-(methylthio)-s-triazine !

s nimal

. dosage Doses Means of Results and remarks 3

saived dosing
we/ke-)
Num-
ber
R 10 Drench .. NIE,
o 8 --do_.._. 27-percent weight loss

due to irritation
effect,d.
10 Capsule.. NIE.

e 10 Drench.__. Do.
e 10 ___do_____ Do.

______ 10 _._do_.___ Poisoned after 1 and
survived, }2-pereent
weight loss.

_______ 9 .._do.____ Poisoned after 8 and
survived, 10-percent
weight loes.

______ 1 _..do.__._. Poisoned and saurvived,
10-percent weight
loss,

_______ 10 Capsule._ 40-percent weight gain.

_______ 10 ...do__... 21-percent weighi gain.

10 _.do_.... 3 died affer 4 to 7, no
weight change in
survivors.

.................... 43-percent, weight gain.

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

NIE indieates no ill effects apparent.

Affected by chemical reaction of the formulation on
pharyngeal mucosa, resulting in mandibular area
gement accompanied by partial anorexiz and dyspnea.
Average resulis of 5 treated chickena.

riod of several days of partial anorexis, it made
g low but uneventful recovery. At necropsy on
[bree chickens dosed at 500 mg./kg., congestion
of the intestinal mucosa and the iidneys Was seen.
" Registration of this herbicide was cancelled in
#68; however, 10 pounds actual per acre would
b8 hazardous for sheep but not for cattle or
hickens,

-Bis (izopropylamino)-6-(methylthio)-s-
_ triazine
Cattle and sheep were dosed by drench, with

isoning at 50 mg./kg. for one yearling after
"oses and at 100 mg./keg. for 2 sheep after 6
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and 8 (table 20). A significant reduction in weight
ain oceurred at 50 mg./kg. for chickens dosed
y capsule,

Signs of poisoning in catfle and sheep were
anorexis snd depression. The severely poisoned
yearling that died after 4 doses at 100 mg./kﬁ. had
an uncoordinated gait before prostration and death.
The sheep given 9 doses at 100 mg./kg. bad a
similar uncoordinated gait.

At necropsy on one sheep, congestion of the
respiratory tract mucosa and blood-engorged lungs
were seen, with the subeutaneous tissue surround-
ing the larynx and upper trachea filled with red-
dish, edematous infiltrate. The liver was friable
and light brown, the kidneys were congested, and
the adrenals were enlarged. Lesions in the yearling
were similar to those in the sheep.

Application rates for this herbicide range from
0.64 to 6 pounds actual per acre. The maximum
rate would be hazardous for cattle and chickens
but not for sheep.

TaBLE 20.—Results of multiple oral dosing of
catlle, sheeg,(tmd chickens with 2,4-bis(isepro-

pylamino)-b-(methylthio)-s-trigzine 1
Animal
and dosage Doses Means of Results and remarks 2
received dosing
(mg./kg.)
Num-~
ber
Casttle
L T 10 Drench _. NIE,
it | I, 6 ___do_...- Poisoned after 2 and
survived, 6-percent
weight loss,
0. 4 . _do.._._ Poisoned after 1 and
died.
Sheep;
25 ... 10 _._do____. NIiE.
5O ____.__ 10 .. do...._ Do.
100 0 __.do..... Poisoned after 8 and -
' survived, 8-percent
: weight loss,
100 . ____ 10 ._.do.____ Poisoned after 6 and
died.
Chickens:? ™
L 10 Capsule.. 48-percent, weight gain.
50 oo 10 _.do_.... d4-percent weight gain,
100 . 10 .. do___.. 34-percent weight gain.
250 ..o 10 _..do_____ Poiscned after 2, 4
percent weight loss.
Controls. v 49-percent, weight gain.

1 Caparcl® or Prometryne®, 80 percent wettable powder,
Geiﬁy Agricultural Chemicals, Ardsley, N.Y.

I NIE indicates no ill effects apparent.

® Average results of § treated chickens.
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Benzoic ‘Acid Compounds

2-Methoxy-3,6-dichlorebenzoic acid
(dicamba), dimethylamine salts

Cattle were poisoned at 250 mg./kg. after 2
doses by drench, whereas shesp were poisoned at
500 mg./kg. after 1 (table 21), Chickens dosed by
capsule at 50 mg./ke, had significant average de-
creased weight gain after 10; however, those
dosed at 100 mg./kg. had an average increased
weight gein.

Signs of poisoning in cattle and sheep were
convulsions, tympanites, and prostration. At
necropsy on sheep, lymph nodes throughout the
body were enlarged and hemorrhagic and there
were areas of hemorrhage on the surface of the
spicardium. The liver and kidneys were congested
tﬁe spleen was enlarged, and there was redness o
the intestinal mucossa.

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

TaBLE 21.—Resulls of multiple oral dosing of
cattle, sheep, and chickens with Z-methoxy-8,6-
* dichlorobenzoic acid (dicamba), dimethylomine

salts 1
Animal ) -
and dosage Doses Means of Resulis and remarks ?
receive dosing
(mg./kg.) )
. Num-

Catile; ber .
100 ... 10 Drench.._ NIE,
250 __.__. 2 ~.do.._-. Poisoned and survived,
250, ... 10 ... do._._. NIE -

Shee
100 .- 10 __do.____ Do
2000 oo .. T oe-doo___. Do
250 e 10 ___doo.... Do.
500______- 2 .__do..__. Poisoned and died.
841 ) SRR 8 _..do_..-.. Poisoned after 1 and

died,

1,000_.__. 1 ___do____. NIE.

Chickena;s
71 IO 10 Capsule,_ 43-percent weight gain.
100 ___.. 10 .._do__.. 55-percent weight gain,
260 __._ .. 10 ___do__.._ 45-percent weight gain,
500 __.___ 10 A0 49-percent weight, gain.
Controla. e - 53-percent, weight gain,

2,3,6-Trichlorobenzoic acid (2,3,6-TBA) and
related polychlorobenzoic acids, dj.
methylamine salts '

Cattle dosed by drench at 500 mg./ke. were
poisoned by 1 and 2 doses, with one %ear‘
surviving & (table 22). Reactions of sheep drench
at different dosage levels varied, although ¢
significant weight loss occurred at 26 mg./kg,

ter 10. Chickens dosed at 250 mg./kg. by pipette
had a significant reduction in weight gain: in
contrast, chickens dosed at 500 mg./kg. had an
insignificant reduction. :

Signs of poisoning in cattle and sheep usually

TasLr 22.—Results of mulliple oral dosing of
cattle, sheep, and chickens with 2,8,6-trichloro-
benzoic acid (23,6-TBA) and related poly~
chlorobenzoic acids, dimethylamine salts

Animal
and dosage Doses Means of Results and remarks ¢
receive dosing

{mg./kg.)

Num-
ber
Cattle:

250 _eas 10 Drepeh_.. NIE,

B00______. 8 __.do___._ Poisoned after 2 and
survived.

800 ____. 1 _.doo_.. Poisoned and died 64
months after doge.

Sheep:

W0 ... 10 _._do__._. NIE.

- T; S 10 ._do____. S-percent weight losa,

1) 10 __.d0an-- Poisoned, 15-percent
weight loss, sacrificed
60 days after last

. doge,

51 { DA 10 ___do..-.- NIE.

00 10 __.do.._ 5-percent weight loas.

100 ... 10 __.do__._ N?E.

260 . 10 ... .do_____ Poisoged after 3,
9-percent weight
loss, died 2 days
after lagt dose.

250 ___. . 10 __.do_._._ Poisoned and died 2
days after 1ast dose,
6-percent weight
loss.

Chickens: ¥ .
100 v 10 Pipette_._ 43-percent weight gain,

30-percent weight gafn,
45-percent weight gain,
47-percent weight

1Banvel D®, 4 1b,/gal. emulsifiable concentrate, Velsicol
Chemical Corp., Chicago, IlL

t!NIE indicates no ill effects apparent.

¥ Average results of § treated chickena. .

1 Trysben®, 26.1 percent emulsifiable concentrate, E. I,
DuPont de Nemours and Ca., Wilmington, Del,

2 NIE indicates no ill effects apparent.

% Average results of § treated chickens.



anorexia, depression, diarrhes, and lameness,
Wegeyearli acutely poisoned after a single dose
¢ 500 mg./keg. became chronically affected, with
Xy ENess persisting for 6% months before death.
artial anorexis continued for 6 weeks in 1 sheep
v rith appearances of abdominal pain while eating.
‘mhe animal became weaker until prostration and
moribund condition developed. Then, 60 days
tor the last dose, the sheep was sacrificed.

‘At necropsy, the chronically affected yearling
R ad edematous infiltration of the brisket, thoracic,

End inner thigh muscles. At necropsy on sheep,

Bromo-3-sec-butyl-6-methyluracil
(bromacil)

Cattle and sheep were dosed by either drench
or capsule, chickens by capsule (table 23), A
venrling dosed at 250 m ./ﬁg. by capsule was
noisoned after one dose. One sheep dosed at 50
mg./fkg. by drench was not poisoned after 10;
other dosed at 50-m%i/k%‘. by capsule was
isoned, along with weight loss. Chickens dosed
at 250 mg./kg. had o significant reduction in aver-
“age weight gain after 10. ;
5 oigns of J)oisoning in cattle and sheep were
norexis and depression, although tympanites and
an uncoordinated gait were occasionally observed
in some. -
- Application rates for bromacil range from 1.6 to
80 pounds actual per acre, Rates in excess of 5
pounds would be hazardous for shesp but a rate
of 20 pounds would not be hazardous for cattle
‘snd chickens, -

5-Bromo-3-isopropyl-6-methyluracil (isocil)

# Cattle were dosed by drench, sheep by either
drench or capsule, chickens by capsule (table 24).
Cattle dosed at 50 mg./kg. were poisoned after 7
doses. Dosing was sto peg after 9 when complica-~

tions of pneumonia developed. A sheep dosed at
100 mgﬁg. by drench was poisoned after 1 but
- survived 10, with significant weight loss; but a
"sheep dosed at 100 mg./kg. by capsule had no ill
teffects after 10. Chickens dosed at 250 mg./kg.
Jad a reduced weight gain after 10.
G’ Signs of goisom'ng ‘in cattle and sheep were
anorexia and depression, which were often ac-
ompanied by &ympanites, an uncoordinated
E&lt, and prostration. Convulsions were observed
elore death. :
e At necropsy enlarged, hemorrhagic lymph
hodes were found in cattle and sheep, There were
E hamorrhages on the surface of the epicardium and
‘ungs were congested. The upper respiratory
tract mucoss was reddened. In one animal the
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edema was found in the tissues surrounding the
upper respiratory tract, in the pericardial sae, and
in the peritoneal cavity, The liver was friable and
enlarged and the kidneys appeared congested,
with petechiae on the surface of the cortex, There
was congestion of the intestinal and resgira.to?'
tract 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 per acre would
be hazardous for shesp but would be no hazard
to cattle and chickens.

Miscellaneous Compounds

intestinal mucosa was congested; in another,
petechine on the surfaces of the liver and kidneys
were present. At necropsy, an enlarged and con-
gested liver, capsular hemorrhages in the spleen,
&ﬁ{i kswollen, congested kidneys were seen in the
chicken.

TapLw 23.—Results of multiple oral dosing of catile,
sk;gf, and chickens with 5-bromo-3-sec-buiyl-6-
methyluracil (bromacil)

Animal
and dosage Doses Means of Results and remarks ?

received dosing
(mg./kg.)
Num-
Cattle: ber

100 __.. 10 Drench... NIE.

100 _een 10 Capsule. . Do.

250 .o 10 . _.do____. Poisoned after 1 and
survived, ld4-percent
weight loss.

Sheep:
b2 S 10 Drench... NIE.
50 ... *10 Capsule__ Poisoned and survived,
: SﬁPercent weight loas.
it S 10 -Drench-._. NIE.

100 .. 10 Capsule.. Do. .

100 ... 10 Drench... Poisoned and survived,
9-percent weight losa.

250 e 5 _..doo_._ Poisoned after 8 and
gurvived, 9-percent
weight loss,

2580____._. 10 Capsule._ Poisoned after 8 and

: survived, 8-percent
weight losa.
Chickens:

100 10 .__do_.. - 49-percent weight gain,

250 .o 10 .__do.____ 3%-percent weight gain.

500 . __. 10 _L.do__.__ 24-percent weight gain.

Controls . _ oo 48-percent weight gain.

1 Hyvar X®, 80

erpent wettable Igvowder, E. I. DuPont
de Nemouras and Co., Wilmington, Del.

? NIE indicates no jll effects all).lparent.

8 Averape reaults of 5 treated chickens,



20

TaBLE 24.—Resulls of multiple oral dosing of catile,
sheep, and chickens with 6-bromo-S~isopropyl-6-
methyluracil (isoeil)!
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TapLe 25.—Results of multiple oral dogs
cattle, sheep, and chickens unth P‘)lychlor?)mgc of

pentadiene 1somers !

Animal
and dosage Dioses Meana of Results and remarks?
received " dosing

{mog./kg.)

Num-
Cattle: ber .

25, .- 10 Drench_.. NIE.

50 9 ___do__.._ Poigoned after 7, 11-
percent weight loss®

100 . . 10 __do__... §-percent weight loss,

250 oo 2 __.do..... Poisoned and died.

Sheep: :
L] | 10 __.do_._. NIE. |
100. - 10 ...do_..__ Poisoned after 1 and
o ) survived, 15-percent
- weight losa,

100 ... 10 Capsule._ NIE.

100 e 10 Drench.._ Poisoned and survived,
15-percent weight
loss.

250 .- 4 ___do.__-. Poisoned after 1 and
died.

250 . ... 3 Capsule_. Poisoned and died.

Chickens: ¢ .

100__..__. 10 ___do__... 49-percent weight gain,

250 ... 10 ___do..__. 38-percent weight gain,

500.___.._ 10 _..do..__. 1 died after 7, 12-

ercent weight gain
in sUrvIivors.

Controlf oo e ccivnan 47-percent welght gain,

t Hyvar Teocil® 80 gercent wettable powder, E. I
DuPont de Nemours and Co., Wilmingion, Del.

2 NTE indicates no ill effects apparent.

® Toxicity complicated by pneumonia, whick developed
during treatment,

1 Average resultg 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 5 pounds actual per acre would
be hazardous for cattle and 10 pounds for sheep;
however, even the maximum rate (26 pounds)
would not be hazardous for chickens,

Polychlorobicyclopentadiene isomers

Catile and sheep were dosed by capsule or
drench, chickens by capsule (table 25). A yearling
was poisoned at 100 mg./kg. after 3 doses but
survived; a sheep was poisoned at the same rate
after 7 but eventually died. Chickens dosed at

Animal
and dosage Doses Meaus of Results and remarkg s
received dosing

(mg.fkg.)

Num-
Caitle: ber

258 .. 10 Oa.‘}:sule__ NIE,

508, . .. 10 __.do_...._ Do.

100 _.ces 10 ... do..un- Poisoned after 3 and
survived, 6-percent
weight loss,

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

Sheep: -

258 . o 10 Capsule_. NIE.

508 ______ 10 ___do..___ Do,

100, oo 10 _..do__.._ Poisoned after 7, with
13-percent weight
loss; died 13 days
after Iast doge,
with 34-percent
weight loss,

200 - 1 Drench... NIE,

250 —wodoo .. Poisoned after 1 and
survived,

1,000 . 1 ___do...__ Poisoned and died.

Chziglagens: ' 10 Capsul 40 \
....... apsule. . 40-percent weight gain,

L1¢ ) . -dOa.-- 27-pereent weight, gain.

00 - 10 _..do___._ 1 died after 16,
11-percent weight
loss in aurvivors.

280 e 9 .__do__._. Affected after 3 and
died after 7 to 9,

Controls. o e 40-percent weight galn,

1 Bandane®, 4 1b./gal. emulksifisble concentrate, Velsicol
Chemical Corp., Chicago, I,

1 NIE indicates no ill effects apparent,

1 Pechnical material was vsed in more recent trials.

1 Average results of 5 treated chickens.

50 mg./kg. showed significant_weight gain re-
duction. ™

Signs of poisoning were anorexia, depression,
muscular tremors, and hyperexcitability., In the
sheep chronically poisoned at 100 mg./kg., there
was an uncoordinated gait, followed by prostration,
convulsions, and dea.tﬁ.

At necropsy on cattle and sheep, hemorrhages
were found slong the brain stem and in the anterior



region of the cerebrum. Meningeal vessels were
congested. The liver was friable and congested.
Petechiae were seen on the surface of the epicar-
dium. At necropsy on the chronically poisoned
gheep, the lungs and the respiratory tract mucosa
- were congested. The liver was enlarged and friable,
_the kidneys were reduced in stze, and the pancreas
was congested. Chickens poisoned had swollen
congested livers and kidneys, and the intestinal
mucosa was hemorrhagic.

Applicationratesfor polychlorebicyclopentadiene
jsomers to noncrop areas, such as lawns and turf,
range from 30 to 40 pounds actual per acre, These

‘rates would be highly hazardous for all three
test species.

catile, sheep, and chickens with 8’4 -dichioro-
propronanilide (propandl) *

R

Animal
and dosage Doses Means of Results and remarks?
receive doging

{mg./kg)

Num-
Caftle: ber

[ | . 10 Drench._. NIE,

100 ... 10 _._do.. .- o,

250 e 1 _..do____. " Poisoned and survived.

Sheep:

7 I 10 ___do..._- NIE.

i 10 Capsule__ Do,

50 _______ 10 Drench... Do.

100 ... 10 ___do___... Poironed and survived,
11-percent weight
loss.

100____... 10 Capsule.. NIE.

b1 1 S 1 Drench___ Poisoned and gurvived,
14-percent weight
lose,

Chickens:® .

10 ___.._ 10 Capsule.. 48-percent weight gain,

25l 10 ___do.__.. 19-percent weight gain,

B0 ... 10 ___do.__-- 20-percent weight gain.

1000 .- 10 .. .doa.... ied afier 8 or 9, 13-
percent weight gain in
survivors.

2500 .. __ 6 _._do_.... All poisoned and died
after 2 {0 6.

Controls. oo oo 48-perecent weight gain,

B " * Rogue® 46 percent emulsifiable concentrate, Mon-

R 8snte Chemieal Co,, 8¢, Louis, Mo,
;! NIE indicates no ill effects apparent.

* Average results of 5 treated chickens.

TaBLBE 28.—Besulis of multiple oral dosing of
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3’4’ -Dichloropropionanilide (propanil)

A vyearling was poisoned at 250 mg./kg. after
1 dose by drench (table 26). One sheep was
poisoned at 100 rﬁf/kﬁg after 10 by drench, but
another had no il effects after 10 by capsule.
Chickens dosed at 25 mg./kg. 10 times had a
gsignificant reduction in weight gain.

In caftle and sheep, the signs of poisoning at
250 mg./kg. were anorexia, depression, an un-
coordinata§ gait, and prostration; all were ob-
served over a period of a few hours in the 2
animals receiving 1 dose each. Anorexin was the
only sign in the sheep less acutely poisoned at
100 mg./kg.

At necropsy, chickens had congested intestinal
mucosa, swollen kidneys, and a distended gall
bladder.

The application rate for propanil to rice crops
is 6 pounds actual per acre but not to exceed 8
Eounds per season. Such rates would not be a

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

2,6-Dichlorobenzonitrile (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 eapsule had no ill effects after 60.
A sheep dosed at 25 mg./kg. by capsule was poi-
soned after 4; s shee foseg by drench was

oisoned after 10, Chickens dosed at 25 mg./kg.

y_capsule had significant reduced weight gains.

Signs of toxicoss in cattle and sheep were in-
creased salivation, anorexis, and depression. Con-
vulsions were observed before death in some
instances.

At necropsy lesions in catile and sheep were ex-
tensive as in generalized toxemis. There were
swollen, hemorrhagic lymph nodes throughout the
body and hemorrhages in the muscles, chiefly in the
thoracic and cervical areas. Petechiae were on the
surface of the epicardium. Congestion of the lungs
and upper respiratory fract mucosa were com- |
monly seen. The liver was swollen and congested
in cases of acute peisoning, but often light brown
and friable in proﬁmged or chronic poisoning. The
kidneys were congesied and swollen; however, in
the sheep that died 30 days after the last dose, they
were firm and reduced in size. The mucosa of the
abomasum and of the intestinal tract was con-
gested, whereas the mucosas of the more acutely
poisoned sheep were markedly inflamaed. At ne-
cropsy, chickens were notably emaciated, and
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TaBLE 27.—Results of multiple oral dosing of
cattle, sheep, and chickens with 2,6-dichloro-
benzonitrile {(dichlobenil)!

Animal ’
Resulis and remarks?

and dosage Doses Means of
received ‘dosing

(mg.flg)

Num-
Cattle: ber

10 o 10 Capsule.. NIE,

{1 S, 10 .._do.._.. Do,

50 .. 2 ___do..... Poisoned after 1 and
died,

60 ._.do.____ NIE.
60 .__d0....- Do,
10 Drench... Do,
10 Capsule.. Poisoned and survived,
. 18-percent weight
; . logs.

P T 13 __.do..... Paisoped after 4 and
died, 29-percent
weight loss,

b1 S 10 Drench__. Poisoned after 10,
15-percent weight

loss, died 20 days
after laat dose.

50 e 10 Capsule.. Poisoned after 10,

. 26-percent weight
logg, died 2 days
after last dose,

S0 __iee- 10

Drench.__ Poisoned afier 6 and
. died, 14-percent
weight loss.
Poisoned and died.

62-percent weight gain.

- 1ll-percent weight gain.

9-percent weight gain.

2 died, 23-percent
weight logs in
gsurvivors.

Controls. oo oo an 37-percent weight gain.

1Casoron® 50 percent wettable powder, Thompson-
Hayward Chemical Co., Eangas City, Kans,

? NIE indicates no ill effects apparent.

¥ Average results of 5 treated chickens.

the liver, kidneys, and intestinal mucosa were
congested. .

Application rates for dichlobenil range from 2 to
6 pounds actual per cropland acre and 15 pounds
actual per water acre. A 3-pound rate per acre
would be hazardous for sheep and chickens and s
6-pound rate for cattle. :

+

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

Cattle dosed at 500 mg./kg. by drench were
ﬁmsonsd after 8 doses; sheep dosed at 250 lxsf./kg.
y either drench or caisule were poisoned after 9
or 10 {table 28). Chickens dosed at 500 mg./kg.
had a significant reduction in average weight gain.
In cattle and sheep, weakness, depression, and
anorexia Were the most prominent signs of poison-
ing. A delayed 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,
lymph nodes of the head, neck, and thoracic
cavit& were swollen and hemorrhagic. The lunegs
and the respiratory tract mucosa were congested.

Tasre 28.—Resulte of muliiple oral dosing ¢
cattle, sheep, and chickens "with 4-amino-3,5,6-
trichloropicolinie acid (picloram), potassium salt !

Animal
and dosage Doses Meang of Results and remarks?
received dosing

(mg./kg.)

Num-
Cattle: er '

1000 .. 10 Drench..- NIE.

250 ______ 10 _..do.._- Do.

500______. 8 _..do.____ Poisoned after 8 and
died 6 days after
last dose, 24-percent
weight loss.

Bheep:

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

100, ___ 10 Drench.... Do.

250, ... __ 10 Capsule.. Poisoned after 9 and
died 8 days after
last dose.

250 e 10 Drench... Poisoned and survived,
O-percent weight
loss,

2500 .. 10 __.do_____ NIE.

500_ _____. 10 . do____. Poisoned after 2 and

' . survived, 17-percent
weight loss,
Chickens: ?

100._____. 10 Pipetie._. 34-percent weight gain.

250 ..n--. 10 . _dou.... 35-percent weight gain,

800, _____ 10 .. doo..o 32-percent weight gain,

Controls o v omce oo 38-percent weight gain,

! Tordon®, 24.9 percent emulsifiable concentrate Dow
Chemical Co., Midland, Mich.

2 NIE indicates no ill effects apparent.

8 Average results of § treated chickens.
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The rumens were filled with undigested feed and
Yivers were sngorged with bloed 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 blood-tinged fluid in the pericardial
sac. The kidneys and _the intestinal mucosa of the
sheep were congested,

Registration of picloram for use on cropland
was cancelled in 1968; however, a rate in excess of
25 pounds actual per acre would present a hazard
to sheep 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 29). A
yearling dosed at 500 mg.)ﬁg. by capsule was
not poisoned after 10 doses; however, a yearling
dosed at 500 mg./kg. by drench, although not
poisoned, developed a swelling in the parotid
area after 9 days. This swelling was considersd
to be caused by chemical irritation of the pharyn-
geal mucosa. (See p. 5.) Sheep dosed at 500
mg./k%- by either drench or capsule were poisoned.
One sheep dosed at 100 mg./kg. by capsule was
poisoned and had a 8-percent weight loss after 10.
Another sheeg dosed " at 100 mg./kg. by capsule
481 times had s 10-percent weight loss after 86
but suffered no ill effects. A sheep dosed at 100
mg./kg. by drench had no ill effects after 10.
Chickens dosed at 250 mg./kg. had a 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./kg. '

Anorexia and depression were the signs of poi-
soning in the sheep. Recovery was uneventful
after the dosing regimen was completed.

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

TaBLe 29.—EResults of mulliple oral dosing of catiler
Shfép’ and chickens with 8,2-dichioropropionic

acid (dalapon), sodium salt
Animal
and dosage Doses Means of Results and remarks 2
received dosing .
(mg./kg.)
Num-
ber
Catile:

250, e 10 Dreneh__. NIE.

500...cn_- g . _do.. ... Ingt;ation effect after

500 . 10 Capsule._ NIE.

Sheep:

BO_ .. . 10 Drench._. NIE,

100, oo 10 Capsule_. Poisoned and survived,
6-percent weight
loga.

100 ___. 481 ___do____. 10-percent weight loss
after 88, otherwise
NIE.

100 10 Drench... NIE,

250 e 10 _._do__._. Do.

BO0. o 10 _..do.._.. Poisoned and survived,
17-percent weight
loss.

500 - .cane 10 Capsulse__ Poisoned after 7 and
survived, 6-pereent
weight loga.

Chickena: 4
Q0. ___.__ 10 _..do_____ 43~percent weight
gain.

280 e 10 .. dO._.__ 27-percent weight
gsin.

BOO_______ 10 __.do__._. 30-percent weight
gain.

Controls. come e 42-percent. weight
gain.

I Dowpon Grass Killer®, 85 percent wettable powder,
Dow Chemical Co., Midland, Mich.

t NIE indicates no il) effects apparent.

1 Affected by chemical reaction of the formulation on
the pharyngeal muecosa, resulting in parotid area enlarge-
ment accompanied by partial anorexia and dyspnea.

t Average regults of 5 treated chickens.

COMMENT

These data have been abstracted in table 30,

“Summary
cides that cause si

of dosages of various organic herbi-
gnificant weight loss, reduced

Wei%llt gain, or poisoning in cattle, sheep, and
ehic .

ens,”



TaBLE 30.—Summary of dosages of various organic her

bicides that cause significant weight loss,

reduced weight gain, or poisoning in

cattle, sheep, and chickens?
- Dosage ILeast number of dosages for— Dosage Least number of dosages for—
Herbicide raie Herbicide rate
Cattle Sheep Chickens Caftle Sheep Chickens
Mg.fkg. Mg fkg
Chlorophenoxy compounds: Phenyl urea compounds:
iR, [ m e § B L g
aci . , alkanojamine 1 _ 50 oo
asdts (of the ethanol and 200 25 e 3-{p-Chlorophen L ) 10 [200 1 8
jsopropanot series). 100 86 8 ecem—n ¥ : 50 o eee. 10
2,4-Dichlorophenoxyscetic 250 3 9 4 2 i man 14
acid (2,4-D), Eropylene 160 10 250 .. : S
glycol butyl ether ester. L TEY mmmmemmmemmmmmes 3-(3,4-Dicblorophenyl)-1- 100 6 4 8
2,4,5-Trichlorophenoxy- 500 5 methoxy-l-methylurea - 50 10 1 10
acetic acid (2,4,5-T), 256 4T i 10 (linuron}, 25 e iieiucacrun 10
prlc;pylene glyeol butyl 100 3 5(1)3 ----é-_-_i__é_ -- {8
etheregter, | 777 TTTeecTT W mEmmomeses . .
2-(2,4,5- Trichlorophenoxy)- 3‘%‘;‘1‘;{,15;51"““"*']’3’ lures { 250 ... 10 e
propionic acid gﬂvex), 250 .oo.... 5 10 : 100 ... 8 memmcnma-
pz‘gpyle?e glyeol butyl 100 19 9 19 283 T é 1%
ether ester. ’ : 1
2-Methyl-4-chlor E&,henoxy- 3- %—gﬁcﬁl&%p?g;gi};)l, 1- {1 10
acetie acid (MCPA), 500 8 . 1 ¥ . 25 i 10
alkanoclamine salts {of the 250 ... [i] 10 : 10 e Caea 10
ethanol and isepropancl 100 ... : Thiocarbamate compounds:
series). . . ! 250 - 1 7
Amide compounds: b 10
N,N-Dimethyl-2,2-diphenyl- { BOO oo 14 180 . 10
acetamide {diphenamid). 250 3 7 10 8-2,3-Dichloroallyl diisopropyl- + 128 e 10
260 ... R thiocarbamate (diallate). 100 __Iol- - S
2-Chloro-N, N-dially)- 100 _o._llC 1 i 50 3 3 ..l
acetamide (CDAA). 50 1 1 9 . l 25 1 S
Chloro-N,N-d 250 ' 1 " (%00 T 2 0
2-Chloro-N,N-diallyl- [ 280 ... _... 1 3 ; 200 s 10
acetamide (CDAA) and 100 1 1 10 80,8, Trichloroallyl  ate 175 LTI 10
irichlorobenzyl chioride 50 2 R (bristints), Y 100 1 .
(TCBQC). 25 .- 6 e - gg g 2 .

¢4
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Triazine compounds:

2-Chlore-4-ethylamino-
6-isopropylamino-s-
triazine (atrazine).

2-Chloro—4,6-bis(eth Iammo)-.s-
triazine (almazme

methoxy-s-triszine (prome-
tone).

2-Chloro-4,8-bis(isopropylamino)-
s-triazine (propazmef

- 2,4-Bis[ {3~methoxypropyl)-

_ amino}-6-(methylthip)-s- 250

" triazine’ 1228
2,4-Bis{isopropylaming)-6-

(methylthlog-s-mazme. 100

{ 250
2,4-Bis{isopropylamino}-6- { 100

-

........ 1

1 1

1 1

1 3

2 3
........ 8
________ 10
........ 3

1 1

3 4

3 1o

- S
________ 1

% 1

1 4

8 o
........ 1

2 3

1 10

2 5

3 5
________ 1
________ 1

1 6

2 s

Benzoic acid eompounds:
2-Methoxy-3,6-dichlorobenzoic
acid (dicamba); dimethyl-
amine salts.

2,8 6-Trichlorobenzoic acid
(2 3,6-TBA) and related
polychlorobenmio acids,
dimethylamine salts,

Miscellaneous compounds:
b-Bromo-3-sec-butyl-6-methyl-
uracil (bromaeil),

5-Bromo-3-isopropyl-6-methyl-
uraeil (isocil).

Polychlorobicyclopentadiene
isomers,

3/,4’-Dichloroprdpionanilide
(propaml)

2,6-Dichlorobenzonitrile
(dichiohenil).

4-Amino-3,5,6-trichloropicolinic
a,c‘u:l (plcloram), potassium
galt.

2,2-Dichloropropionic aeid
(dalapon), sodium salt.t

] T s TS LU —

1 Broken lines indieate that either the herbicide was not tested at that rate or the herbicide was not toxie to the animal at that rate.

1 No toxio dosages found for caitle.
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SUMMARY AND CONCLUSIONS

Results of studies of the toxicity of 29 organic
herbicides to cattle, sheep, and chickens have heen
presented. A total of 126 Jearling cattle, 190 one-
to two-year-old sheep, and 700 six-week-old chick-
ens were studied. -

Repeatad 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 toxicologic
effects appeared. However, in a number of in-
stances, longer and shorter term studies were made.

The signs of poisoning by most of the berbicides
included anorexia and reduced weight gains, In

many instances digestion in the rumen seemed to
have been impaired. Macroscopic lesions wera
somewhat variable and nonspecific, The livar and
the kidneys were most frequently involved,

An arbitrary yield of forage and rate of con-
sumption were selected to evaluate the hazard
for cattle, sheep, and chickens likely to exist under
mogt severe conditions of use. '

The most common rates of application of many
of these herbicide formulations are not a hazard to
cattle, sheep, or 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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