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RESPONSES OF PHEASANTS TO SIMULATED FIELD APPLICATIONS

OF COUNTER, AN ORGANOPHOSPHATE INSECTICIDE

ROMALO £, LABISKY, lllinois Nawral Histary Survey, Usbana 61801

Abstract: Confined hen pheasants ( Phasianus colchicvs] were exposal to simulated field applications of
COUNTER 13G® Sail Insecticide (S-{{LI-{dimethylethyl} thiclmethyl] 0, 0-diethy] phospharedithio-
ae}, a short-lived organophosphate compound, during Joly and Augnst 1973. The hens exposed to
COUNTER at dosage rates of both 468 g (1.03 Ib)} and 2,340 g {5.15 Ih) of technieal material per
aere did nol suffer from either aente or chronie organaphosphate noisoning nor did they accumulate
measnrable resilues of COUNTER or its metabolites. These findings suggested that field applieations
of COUNTER, in spring, at the reconmmendal dosage tate of 434 g {1 Ih) of technical material ner
acre winkl mit e a serious drpressant to resident pupulations of pheasants.

L. WILDL, MANAGE, 39111:174-.178

COUNTER 15G® Soil Insecticide, a reg-
istered trademark of American Cyanamid
Comnpany, is an organic phosphate com-
poand developed to control corn rootwonn
infestations in the United States. A granalar
{0297 < diam < 0.710 mm) insceticide,
COUNTER contains 15 pereent technical
material.  The recommended application
rate is 227 a (8 oances) of COUNTER
135G per 3048 m {1,000 ft) of corn row,
which is cqaivalent to dosage rates of 4435
and 468 g (0.95 and 1.03 Ib) of technical
material per acre for 101.8- and 96.5-cm
{40- and 38-inch) row spacings, respce-
tively, COUNTER is applied in a 17.8-cm
(7-inch) Dand on the soil surface over the
corn row; the granular insccticide s
dropped onto the soil behind the planler
shoe but in front of the press wheel of
the planter, and thns is pressed, hut not
meorparated, inte the apper soil snrface.

COUNTER is rapilly aml extensively
biodegraded in soil, plants, and animals.
Its sulability in water is only 1015 ppin.
The half-life of the parent compound and
of its tolal group of wmctaholites, as de-
termined  ont-of-doors in sandy loam svils
and indoors in silt lomn soils, was abunt
2 weeks and 11 svecks, respectively (I1, T1.
Nan, personal commmicalion). COUN-
TLER, therefare, hax lexs enviranmental per-
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sistenee than any organochlorine insecticide
and cven less persistence than many or-
ganophosphate compounds (Edwards 1972).
Like other organophosphate insceticides,
COUNTER is a nearotosicant that inhibits
enzyme cholinesterase activity.

As an aente poison, COUNTER is more
toxic than many organophisphate and or-
ganochlorine insceticides (Hayes 1963);
technical COUNTER has an oral LD-g of
1.0 mg/kg in female white rats and a dermal
LD;o of 1.1 mg/kg in male albino rabbits.

Acate symploms of organophosphdte poi-.

soning generally emerge within 2 to 72
hours after cxposure 1o the chemical. Ani-
mals that survive the acate stage of or-
ganophosphate poisoning usually recover if
subseqaent expnsure to the cheniceal is pre-
vented.

The rapid biological degradation of or-
ganophosphates generally renders them less
toxic than organochlorines as chronie -
sons. To ilhstrate, Fletcher {1972, Reps.
JIT77T and 1778, Indusirial BIOQ-TEST
Laberatirics, Inc, Northbrook, IMinpis)
fomid, in §-day feeding trials, that dictary
median lethal epneentrations {LCyg,) of
COUNTER and dicldrin were 145 ppm
and 31 ppm, respeclively, for 2-week-ald
pheasant chicks, and 185 ppn and 62 ppin,
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respectively, fur 2-weck-old mallard (Avas
platyrhynchos) dacklings.

This investization was desizmed to as-
certain selected physiologicul responses of
confined hea plieasants to simulated field
applieations of COUNTER 153G Soil In-
secticide at 1.03 and 5.13 b of teclmical
wmalerial per aere,

The study was supported, in part, by a
grant from American Cyanamid Company.
I thank . L. Anderson, G. C. Sanderson,
]J. W. Sanderson, and . C. Sclmltz, all of
the Illinois Natural Iiistory Survey, for
techuical or editorial assistance, or both.
11. 1. Nan, American Cyanamid Company,
Princeton, New Jersey, expedited the study
in numecrons ways. The Max MeGraw
Wildlife Fonndation, Dandce, Hlinois, gen-
crously provided the pheasants for the in-
vestigation.

METHODS

The len pheasants used in this experi-
ment were obtained from the Max McGraw
Wildlife IFoundation, Dundee, Hlinois, and
transported to Urbana, Hlinois, on 1 June
1973. These hens were members of the
Foundation’s laving flock and, hence, had
been naintained in a laying status since
early spring. Upon their arrival in Urbana,
the hens were randomly compartmentalized,
in groups of three each, in 16 wire-bot-
tomed pens that measured 1.52 m (5 ft)
square and 1.83 m (6 ft) lih. All hens
were provided a eomunercial game bird
ration (> 19 percent protein) and water,
ad libiunn, during the pretreatment, treat-
ment, and posttreatment phases of  this
study.

The treatment pliase of the study was
eynn on 19 July 1973. This initiatian date
was sclected for three reaxons: (1} the
confined Liens had cstablishied a firm social
hierarchy within cach pen, which mini-
mized social stresses, {2) the hens had
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adjosted i the pens and o Lo dis-
turbance (incliding uadling), whiclpmiui-
mized those stresses associated with ex-
perimentation, ad (3) nnst hens were
appraaching the end of the layving scason,
which placed the experimental lirds on a
similar physiologieal platean.  The hens
were randomly assiined, by pens, to one
af three treatments: control, 1.03 1 COUN-
TER (technieal) per acre, and 515 1b
COUNTER (tcehnical) per acre. There
were five replications (pens) of three hiens
for cach treatment, or 15 lens per treat-
ment. In addition, three hens in a single
pen were subjected to a large, simulated
aceidental spill of COUNTER.

To simulate a field application of COUN-
TER, a wooden tray 76.2 em (30 inches)
square and 7.6 em (3 inches) deep was
filled with tapsoil and placed in eael pen.
{Three snmples of the topsoil yviclded or-
aeangehlorine residnes that averaged 0.01
ppm aldrin, 0.02 ppn heptachlor epoxide,
.10 ppm DDE, and 0.03 ppm DDT; the
samples did not contain detectable residues
of palvehlorinated biphenyls.) These trays
ocenpicd 23 nereent of the floor space of
cach pen. Inasmuch ds nearly 60 percent
of Illnois's corn cropn is plamted in 35-
ineh rows, the dosage rate for COUNTLR
was hased on this spacing. The dosage
rates for the soil trays were 0.447 g of
COUNTER 135G far tlie normal aygriceltural
application of 468 g (1.03 1b) of technical
material per aere (lLereafter termed 1-1b
trcatment) and 2237 g for 5 times the
normal application (Lercafter termed 3-1b
treatment). The gramdar COUNTER was
applied diagonally acrass the soil trays in
a band 17.8 em (7 inches) wide and 60.2
em (23.7 inches) long and was then pressed
into the upper soil surface (Fig. 1), The
simulated accidental spill was cffected by
dumping 30 g of COUNTER 135G on a
soil tray to which the 1-Ib dosage already
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Fig. . Applicolion of COUNTER 1o one of The 78.2- X
78.2- 3 7.6em {30- X 30- X 3-inch} soil lroys. The in-
secticide wos pleced in o 17.8.com |7-inch] band over o
hypolhelical corn row lo simulote normol Ticld oppiicolions.

had Dbeen applied; the total treatment on
this particenlar soil tray was equivalent to
51.2 kg (1128 1b) of technical matcriusl
per acre. Those pleasants designated as
control birds were exposed to trays of un-
trcated soil. The soil trays, with their ap-
Jwopriate treatments, were placed in the
nens on 19 July and were removed 35 days
later, on 12 September.

Body weights, in grams, of the hen pheas-
ants were recorded at the onset of the
treatinents on 19 July, and again after 11
and 27 days of treatment, on 30 July and
10 Angust, respeetively. The progression of
molt of the 10 primary flight fcathers,
which are shed in a proxinmal {No. 1) to
distal {No. 10) sequenee, on the left wing
was recorded for all hens on the latter date.
Also, on 10 Angust, one hen scleeted ran-
domly from each pen was sacrificed by
decapitation, placed in a ‘plastie hag, and
immediately frozen for subseguent residue
analysis. The remaining experimental hens
were retained in their original pens until

1_\;>.f_ 4 \. b T 2t 213 '\Mv.-, A
» 2. ~

yi'
X “’s"ﬁ%ﬁ

4 QOctiber, or 77 days pasttreatment. The
liens then were maved, Ly treatment gronps,
inta large wire-buttned lolding pens. The
16 hens in the 3-1b treatment graup were
released inta the wild on 3 Novemlier {106
davs posttreatment), and the 10 lews in
Loth the control graup and 1-1b treatment
group were maintained under observation
mntil 6 fune 1974 (302 davs posttreatment).

Fhe analyses for residnes of COUNTLER
{clinically designated as CL 92,100) and
its oxidative metabalites it pheasant tissues
were conducted during Septemnber 1673
{Mamel 1973, Rep. C-378. Amcrican Gy-
anamid Conmpany, Priuceton, New Jersey).
Residue analyses were performed on se-
lected tissues from 17 hen pheasants: con-
trol, 3 hens; I-lb treatment, & hens; 3-1b
treatmicent, 5 liens; and aeeidental spill, 2
lLiens.

RESULTS
Contact by Pheasonts with COUNTER

The trays of soil, treated and untreated,
whieh were placed in the pens on 19 July,
stimulated immediate dusting aetivity by
the lLien pheasants. In fact, the heus had
established dust baths in all travs within
13 minutes after the soil heeame available
to them. This dusting behavier by the hens
insured immediate and thoreugh denng
contact with COUNTER for all hens ex-
posed to trays of soil treated with the in-
secticide.

Within two honrs after the initial ex-
posure of the hens to the soil, a rain shower
thoroughly swetted both birds and soil. Al-
thongh most organsphasphates, including
COUNTER, arce relalively insoluble in
water, they arc 1nare actively adsorbed by
moist soil particles than by dry soil par-
ticles; the same chemieal, therefore, gen-
erally las a considerably higher toxicity in
woist sail than in dry soil { Edwards 1972),

Jo Wildl, Manage. 39(1): 1975
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Toble 1. Body weight slatislics for hen pheasonls exposed lo simulated ficld opplicotions of COUNIER ol doroge rolet
of | ond 5 Ib of technicol molesiol per ocre lor 22 doys, 19 Jufy-10 Avgust 1973,

Measn bady weight str weighl chasge {g) for specified treatment

Contrizl

1th/acre 5 Ib/acre

(n=15} fner 15} o= 15} F Values®

Initiut weight 909 = 208 928 = 17 916 = 22 0.25
(19 July)

11-day weight 891 = 19 931 = 10 . 903 = 19 1.13
{30 July)

29.-day wefght 8§73 x 15 018 =+ 10 899 = 18 .04
{10 August)

11-day weight chauge -13 %9 3x11 ~12 12 078
{19-30 July)

22-day weight change -36 + 12 ~10 =11 -16 = 15 1.08

(30 July-10 August}

» I'rom anahsis ol variance. The relererve Fy o was 3.22, 2 and 47 d1; F > U.U3,

& S1andard crross.

Trrespective of wet or dry soil eunditions,
liowerer, the liens persistently frequented
the soil trays, thercby permitting repeated
exposure to CQUNTER--through inges-
tian, inhalation,_and, particularly, dermal
contact—for all hens subjected to soil on

which the insecticide had been applied.

Mortality

Neitlier deaths nor symptoms of or-
ganophosphate poisoning occurred an.ong
tlie lien pheasants exposed to COUNTER
at dosage rates of either 1 or 5 Ib of techni-
cal material per acre; similarly, there were
no losses in the control group of hens, The
observation period for the liens spanned
302 days (19 July 1973-6 Jane 1974) for
both the 1-1b treatment group and the con-
trol group, and 106 days (19 July 1973-3
November 1973) for the 5-1b trcatment
group.

The three liens exposed to the large sim-
lated accidental spill of COUNTER suf-

fered different fates. Two _hens, which

tiun of the pupil_of the eye, and iuscle

spisms—ithin 2 hours of their jnitial ex-
posure to COUNTER, died within 12 hours.
The tiurd hen showed no symptoms of
COUNTER poisoning and, in fact, gained
9 g in body weight prior to 10 Angast,
when the bird was sacrificed after 22 days
of exposure.

Residves .

Tlie residues of COUNTER and its me-
tabolites were less tlan 0.05 ppm, the
validated level of sensitivity applicable to
tlie analysis, in all samples of nwscle, liver,
skin, kidney, and fat from the hens exposed
for 22 davs to the insccticide at dosage
rates of cither 1 or 5 Ib of techuical material
per acre.

The only one of three hens to survive
the simulated spill of COUNTER failed
to yicld auy significant organophosphate
residues in cither musele or liver tissue after
922 days of exposure to the insecticide. The
imusele tissue from 1 of the 2 hens that
died within 12 hours of first exposure to
the spill contained 0.12 ppm of COUNTER,
or its metabolites; residue analyses were not
performed on the otlicr lien that died. A
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composite smple of skin from the dead
hen analvzed for residues and from the
hen that survived cxposure to the spill
contained 144 ppm of COUNTER-related
residucs; a composite sample of kidney
tissue from the two lens viclded a residue
of 0.88 ppin.

Primary Molt and Body Weight

The progression of molt of the primary
flight feathers by control and COUNTER-
exposed groups of lens, as measured after
22 days of treatment, was similar. The
number of the last molted primary on 10
August averaged 4.6, 5.2, and 52 for the
15 hens each in the control, 1-Ih COUN-
TER, and 5-1b COUNTER gronp, respec-
tively (F = 119, 1 and 42 df; P > 0.03).

Body weights, and changes in Dody
weight, did not differ significantly among
the control, 1-1b COUNTER, and 5-Ib
COUNTER groups of lens during the
critical treatment phase of the study (Table

1).
DISCUSSION

Breeding hen plicasants are in their
poorest physiologieal condition of the year
during the months of July and August,
which mark the cessation of egg-laying and
the commencement of the postnuptial molt
{Kabat et al. 1956, Anderson 1972). Both
cgg-laying and molt require great expend;-
tures of energy. To illustrate, Labisky and
Jackson (1969) found that hen pheasants
maintained for egyr production, as had been
the hens in this study, suffered losses in
body weight that averazed about 20 per-
cent, or 230 g, between the onsct and the
termination of the laying season. It is not
swrprising, therefore, that Kabat et al.
(1956) demonstrated that breeding hens
exhibited the least physiological ability to
survive applied stresses in Iate summer.

Pneasant RestsTanc 10 aN Insecnicame o Lahivky

At the onxet of the treatiment phase of
this study, on 19 July, the experimental
liens were near the end of egg-laying and
in the early stages nf the postnuptial molt.
The low body weights of these hens, which
averaged only slightly ahove 900 g, sug-
gested that their metahalic reserves were at,
or near, the annual low. Thus, these hens
were in that particular scgment of their
amual physiclogical cyele that potentially
rendered them unusually volnerable to the
cffcets of extrinsie stresses—such as toxie
chemicals. Yet, when exposed to sinmilated
field applications of COUNTER, at dosage
rates of 1 and 5 1I) of teehnical naterial
per acre, the hen pheasants neither snffered
any mortality nor exhibited any noticeably
unusual  behavioral or physiological re-
sponses. In conclusion, the findings from
this jnvestigation suggested that ficld ap-
plications of COUNTER 15G Soil Insceti-
cide, in spring, at the rccommended rate
of 1 Iy of technieal material per acre would
not coustitute a serions threat to resident
populations of pheasants.

e
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