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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

INEFFECTIVENESS OF INTERNAL MEDI-
CATION OF POULTRY FOR THE CON-
TROL OF EXTERNAL PARASITES

By D. C. Pagman, Associale Eniomologist, Division of Insccts Affecting Man and
Andmals, Burewu of Entomology, snd W, 8. AsporT, Enfomolagist, J. J. COLVER,!
Assistant Fnlomologist, and W. M. Davinson, Associale Entomologist, Food,
Drug, and I nsecticide :idm'ini:;tmtim; 2
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PART 1, TESTS OF MATERIALS ADMINISTERED INTER-
NALLY TO FOWLS TO DETERMINE THEIR EFFECT OGN
EXTERNAL PARASITES

INTRODUCTION

There is a general impression among farmers, poultrymen, and
stockmen that certain chemicals, administered internally, will protect
animals from external parssites. The prevailing idea is that the
material is taken up by the blood and excreted on the surface of the
body or on the body coverings. It is commnonly believed that when
parasites come in contact with such portions they are poisoned or
repelled by the chemical.

As this Tmpression has been commercialized to the extent of several
million dollars during the last few years, and as several of the pro-

1 Raslignad Jun. 25, 1024, :
t Trt § wis writlou by I, C, Paproan; part 2, by W, 5, Abbett, I, J. Culver, and W, M, Dovidson,
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prietary remedies have heen tested for fowls and found ineffective,
it was deemed advisable to make controlled tests of some of the
chemicals most generally used. The purpose was to determine
whether any control of external parasites of poultry is derived from
internal administrations of chemicals used for that purpose. Records
wera made to show the effects of such medication on hens and on the
parasites infesting them.?
PROCEDURE
FOWLS 1SED

The fowls used were hens procured from ranches and poultry yards
in the vicinity of Uvalde, Tex. All were Leghorns except 35 included
in the tests shown in Table 5, which were of mixed breeds. Most of
them were healthy yearlings, but a few were mature pullets. They
were confined in pens from one to two weeks previous to the tests
in order to cull out any that might show weaknesses or diseases, and

Fiaz. 1.—Three of Lhe serics of pens in which the tests of intesnn! remedios were carried out

also to aceustom the others to their new environment. New fowls
were procured for each test, except that the hens used as controls
were somelimes used in the following series of tests by distributing
them so that they received medication with other hens.

FENS AND EQITPMENT

The pens (ﬁﬁ. 1} were approximately 9 fest square, and located on
groeund covered with medium-size gravel. In each pen thers was a
shelter about 4 feet square and 5 feet high, covered with a shed roof.
Three sides were boarded up except for about 10 inches at “he bottom.
The roosts were made of two 1 by 2 inch strips of board loosely
holted together, and supported by stakes driven into the ground.
The stakes were insulated from the floor by a band of tar. The roosts
were short enough to prevent the fowls from coming in contact with
the walls of the shelter.

+Phese stindics were enmdneted tmder the direction of F. ©, Bishopp, Senior Entomologist, in charge of
Division of [nsocts Afecting Alan and Animals,




INTERNAL MEDICATION OF POULTRY FOR PARASITES 3
CHEMIGALS AND TREATMENTS

Most of the materials used were analyzed and furnished by the
Insecticide and Fungicide Boeard * of the United States Department of
Agriculture, and wera designated in their report as pure, good grade,
and C. P. The following materials were used: Magnesium sulphate
(Epsom salt), MgS0,.7H.0; sodium carbonate, Nagéoa, C. P.; naph-
thalene, good technical grade; caleium thiosulphate, contained 31.7
per cent of calcium thinsulphate, Ca8,0,.6H.0, and 46.9 per cent of
calcium sulphite, CaS0;.2H.0; calcium sulphate, CaS0,.2H.0, good
grade; calcium sulphide, contained 52 per cent Ca8, 5.5 per cent C,
20.5 per cent CaCOy, 6 per cent CaS0,, 16 per cent water and unde-
termined ; magnesium oxide, MgO, 95 per cent, MgCO;, 4.4 per cent;
sodium sulphate, Nn,50,.10H:0, good grade; potassium nitrate,
ENO,, C. P.; {orric oxide, Fe,0, C. .; ferric sulphate, Fe.(S0,);; fer-
rous sulphate, Fe,50,.7H.0, C. P.; potassium tellurate, K.TeQ,, C. P.;
potassium tellurite, I, TeQ,, C. P.; diethyl diselenide (C.H;).Se,, C. P.;
sodium nitrato NaNQ;, C. P.; tartar emetic, KSbOC,H 0, 15H,0,
C. P.; potassium iodide, KI, C. P.; sulphur, flowers; potassium
bitartrate, KHC,H,0;; potassium carbonate, KaCO,: capsicum, pure,
powdered ; gentian, pure, powdered ; ginger, Jamaica, pure, powdered;
fenugreek, pure, powdered; garlic, dried; gum camphor, refined;
tobacce, powdered, 1.08 per centinicotine, 88 per cent passing through
a 100-mesh siave; quinine sulphate, U. 8. P.; nux vomica, U. S. P.

The doses were welghed and administered in No. 00 gelatine cap-
sules. Garlic buttons were weighed and administered without cap-
sules or other protection. In the pen tests calcium thiosulphate,
caleium polysulphide-A, caleium polysulphide-B, and sodium sulphate
were dissolved in water in such piroportions that a capsule would
hold the desired dose. Diethyl diselenide was dissolved in alechol
and put up in like manner.  All mnterinls were administered in the
alternoon just before the grain feed was given.

The individval dosage was not in porportion to the weight of the
hens in the tests, as the quantity which would be a safe dosage had
not been accurately determined. Administering doses of equal
weights to hens of different weights aided in establishing the dosage
according to the weight of the hens.

The experiments were divided into two series of dosage tests and
five scries of pen tests. In the first series of dosage tests (Table 1)
each pen contained seven hens, three for each material to be tested,
and one hen to serve as a control. Each hen in this series received
a different dosage. In the second period this dosage was greatly
increased, in most cases to about eight times the quantity originaily
used. The tests in the second series (Table 2) were carried out like
the first except that each hen received the same dosage each day.

In the pen tests (Tables 3, 4, and 5) there were five hens in each
pen, all of which received the same medication and dosage. A pen
of five hens was run with cach series as a control. The size of the
dose was selected for these pen tests on ihe basis of the results
secured in the dosage tests, an attempt being made to select a doge
fora he!n that would be practically the limit of her tolerance for that
materinl.

100 July 1,19%7, tho Insceticideand Fungiclde Board ceased to exist, and its tunetions were transferred
to Lhe Foodl, Drug, nnd [nsecticide Administration.
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TasLe 1.—Results of dosage tests to delermine the effect on ecloparasites of the internal administralion of certain materials fo individual fowls,
Uvalde, Tex., 1924
[Explt(x_)nnt.ioxx of symbols used 721 this and subsequent tables: Health symbols—* OK" not affected; “ P (fair), appreciably affected; ‘P’ (poor),unsble fo walk. - Appetite symbols—

K, eager for grain; ““F,"
feces without form, very soft.

ate moderately; *‘ P,” ate very little. Bowel symbols—*N " {(normal), feces firm and normal; *“SL* (slightly loose), droppings soft; *' L' (loose),
Infestation symbols—* 0, no infestation; * VE,” very few; * F,” few; “L,”" light; “ D, medium; **H," heavy; and “ V1, very heavy.]

Dosage ! per . Condition of hen dur- Body-louse Shaft-louse | Tead-louse Fowl tick larvae
hen .. Loss (=) ing test infestation infestation infestation on hen
Fen Material pdministered rten | SERL LSS
No Atateripl administer Feb. 6 | Mar. 21 No. | *% i ; i ¢
. " of test end of Appe- . Begin-i 1 Begin- Begin- | .. Number { Percentage
\-Iftx(r) o0l & lt)? g test | Health) i | Bowels) " | End ) Sng 1 Bod N 1 B0d | Spnlied | attached
Grams | Grams Lbs. 0z} Ounces
5 | Potassium nitrateeoocceueanamn o 0. 005 0.04 1 5 .4 -9 OK oX L F vl {- F ¥ F )31 105 13.€
_____ do._loaooiooiz .01 W08 2 4 6 —8| OK 0K N 34 vH F M VF F 125 1.2
..... 0., L02 .16 3 4 11 ~-81 OK OK N VE ™M ¥ F M M 295 315
Magnesium oxide, - 05 4 4 36 —~2] OK 0K SL VF F ¥ M F M 125 16.8
..... do.. 200 .8 ] 3 8 0] OK OK SL VFE H VF F M M 125¢ 15.2
_____ (4 - .18 1.6 (] 3 4 ¥ —1 OK oK SL VFE VFE ¥ F M M 225 34.2
None (eontrol) .o i feacccems]ianoa s 31 5 3 —6| OK OK L VI M VF L O F 225 316
1| Magnesium sulphate. .4 2.0 7 3 8 -5 OK OK )] Q ¥ VFE M H L 125 12.8
_____ i [ S .8 4.0 8 4 1 ~5{ OK OK N F r M M M F 125 15.2
..... s O 1.25 6.0 9 4 2 -7} OK | 0K L VI L M | .H ¥ M. 295 28,
Calcium sulphate. . 004 .03 10 4 5 —11} OK OK SL H M F L M M 195 14.
..... (¢ [+ T, . 008 .06 11 7 12 —4 OK OK L vH via F M ¥ M 125 12,
_____ do_.._.. .016 .12 12 3 0 -2 OK OK SL M L VF ¥ ¥ F 295 31.
None {eontrol) . ..o evaemmoe|cmamadaciaaaas 32 3 12 —6| OK OK N 9] F VF M M F 225 29,
2 | Calcium sulphide. _.____......... - 004 L0311 13 41 -2 OK OK N VFE VF F M F F 125 11
R |/} . 008 .06 14 3 13 -3 0K OK L F F F M )3 M 125 12
_________________________________ . 016 .12 15 4 2 —4| OK OK L (0] F F L M F 225 28,
Sodium sulphate ] .05 L12 16 3 4 —=21-0K [ 9K L [0} F F F M M 125 12,
s [« RO, 4 .03 .24 17 3 2 —-1| OK UK SL F H F M Py M 126 12,
PRSI ¢ [+ M - - .08 .48 18 4 13 —12 |} OK OK N VF VH VF L |- F F 225 28,
None (control).... S -] 33 3 8 +41 OK OK SL F VF VF ™M F M 255 28,
3 | Sodinm earbonate. .- - .02 .2 19 4 0 —3| OK OK SL ¥ VH F M ¥ F 125 12.
_____ (s [+ TR 4 .05 .4 20 4 1 -51 OK oK L 0 L F M F M 125 12.
..... 0._. ' .l .8 21 4 4 -5 0K Olg L VF F F F F F 225 30.
Ferrous sulphate o o.004 .03 22 4 11 —1] OK OK SL VH H T L F M 125 9.
..... do.._.... o7 . 008 .08 23 4 4 —11 oK 0K L VH H r M (0] L 125 12.
..... do_oo.. .016 .12 24 40 +6| OK 0K N (8] L VF p2g ¥ L 225 28.
None (control) e 34 3 15 —-12| OK oK N M T [o] M M F 225 33.
4 | Ferricsulphate . 004 .03 25 5 13 —51 OK OK SL VH v F F F H 125 12.
_____ do_..._._ . -008 .06 26 5 11 =5| OK oK SL ¥ H F M M F 125 12
..... 0. - L0G .12 27 5 14 -9 OK 0K N VH VH ¥ M F ¥ 225 19.
Ferric oxide. o2 2.0 28 5 4 -2 OK oK N 2 M ¥ M M VH 125 11.
..... do... 44 4.0 20 3 7 -2 0K 0K SL 0 F VF L B F 125 14,
..... 0. | .8 7.0 30 4 6 =13 |- OK OK SL H VII VF M F ¥ 225 42.
None (eontrol) . c.iiccineicaicinforncicon cmmeuan 35 3 8 +4| OK OK N H 38 VF M F F 225 28,

1 Doses were administered daily except Sundays and were given in capsules.

1 Lost 3 ounces but recovered.

3 Lost 6 ounces but regeined 5.

OO NOR IO RTNONDD O N
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TABLE 2.—Results of dosage tests to determine the effect on ectoparasites of the internal administralion of certain materials to individual hens,
April 15 to May 18, 1924, Uvalde, Tex.
[For.explanation of symbols see note at top of Table 1}

i Loss Condition of hen at Body-louse Shaft-louse | Head-louse | Fowltick larvae
i 05S (=) end of test infestation infestation | infestation on hen

. Weight at | or gain
Dosage & Hen | poginning | (49 at Num-

per hen - Appe- roale | Begin- j]}cgin- Begin-
oftest ~ | end of | realth | “HEF IBowets | UG Ena | TIES ning

Grams Lbs. Oz..| Ounces
Calsium thiosulphate 0. 03 6 :;-_?
1]

Material administered Percentage
ber
applied engorged

do. ... ... 06 VF VF

2

coQ0o
ARPRAARR

do. . ...
None {control).
Napthalene...

M
H
M.
L
M
L
F
F
1

—

B

000000000000
ARARARAAA

"
omorREgCH ST EE S o

fovey
AR

—
=
o
Lol
2]

do
Nore (control)
Fenugreek. ..

b g g g 2158 2 g o g g g

=

[
DWW ORI OSSO W OO U OIS

SIS T=
CMOOCOHOONOOOH

do
None (control)
Sulpihur flowers_._.

ARAFRRARRARRA

<
o
Sy

ZEcn Bz Z Zr e
“
SHOOHEOHO

.

]
!

-
e et
qhz

N
L
L

do
None (control).

-
=

SHLISYEVd Y04 A¥LIN0d J0° NOILVOIGEW TVNUMLNI

5
3
3
4
3
3
4
4
2
4
2
3
3
4
3
3
4
4
3
3
3
2
3
3
4
3
3
4
2
4
3
3
4
3
2

QOO 000 [ele Nl =) Q4,00 o o0
HANRTARA T IRA TR T IR SRR A S T o D
[elelelelololololalelolololote]
g b by v g g 2 9 2 v e
S EH R e 2
-t
o]
T v v e 2 g b b e et v e g B g g
R NEREEasNar

AARAR
Lo

13

! All doses were administered daily except Sundays, and with the exeeption of garlic they were given in capsules. . N X L
2 No. 52 became sick and was unable to walk May 5, and died May 29, In the case of this hen and others referred to in the footnotes of the tables as being sick, medication
was discontinued on the das the hen was unable to stand. :
3 No. 56 dicd May 15aiter a few days droopiness and inability to stand May 14. Data in following columns are those recorded Apr. 26.
¢ No, 66 was unable to stand May 9, but recovered a fow weeks later.

fad




TaBLE 3.—Resulls of pen tests to determine the effect on ectoparasiles of the internal administration of certain matermls to fowls, July 15t0 O
August 4,-1924, Uvalde, Tez.
[For explanation of symbols see note at top of Table 1]

Fowl tick larvae
and nymphs.on
roosts 2

Condition:of hen atend|{ Body-louse Shaft-louse Tead-louse | Flea infesta-
Loss (=) of test infestation infestation infestation [ tion on hen
Weight at | or gain
1ol
Dof‘l‘]%(:l beginning | (+) at
pe of test end of : 1 Num- | Percent-
test . - -o1c | Begin- Begin- | 1. Begin-+ v Begin- ,
Health i Bowels nin| ning nin - nin her age
E £ g 14 applied | engorged

Material administered

o
I

Ounces
-

—2
—1
2

HOOHO

g HO

v v g £

¥ b b [
-

[
=

4

2y

=

222003727

WWM&NWNO:!&:NI#’&:W:—&:M-BWM&N&;—
~~

™

e Y e it
COooOOOCOOOOCoOTOACOTIOOOooO

[slelolelo]ololelalalelolelololes
1 b b 2 Vg v o g 2 g g g

0008 OO0 g
RRARA R R AR AARARRRARR T

n
Z

OHHOHHOZHOOKOCHOOOOOEHOHO
COHORZHHOROSO0mOR=O0H

o b o b o e o o g e o g g o e e

SO OO OO e vt bt bt O QO bt =T e LU D W LI T LT =1 D bt 1D

[ AP
A
e Ma etk OO et b b, G0
w2
N
by b 2
CORFHOODOIDUMCNCS

FINLIAOIEDY J0 "IdHd 'S 'A ‘09 NILETINd IVOINHOEL

t All:doses were administered dnily except Sundays, and with the exception of garlic they were given in capsules.

2 The figures under this heading apply to each pen and not to an individual hen.

3 Hen No. 76 died July 28; hen No. 78 died July 30. All of the hens in this pen became weak. No. 76 was not given any capsules after July 26, No. 78 none after July 28, and
the other three none after July 29.




TAaBLE 4.—Resulls of pen lests Lo determine the effect on ecloparasites of the internal administration of certain materials to fowls, August 12 to
September 1, 1924, Uvalde, Tex.

[For explanation of symbols see note at top of Table 1}

Toss (=) of test infestation infestation | infestation { tion on hen ?ggsg);mp hs on

5 . Weight at | or gain

Material administered heginning { (+) at

of test end of \ B

test Appe- egin- Begin- Begin-
tite Bowels ning ning ning

Condition of hen atend| Body-louse | Shaftlonse | Head-louse % Flea infesta- | FO¥1 tick larvae
*
{

Num- | Percent-
ber age
applied | engorged

Ounces
]

HOOOOHOOON

anlonB8asc8BRE

~ienenen

&8

SALISVIVd Y04 AWLIN0d J0 NOILLVOIAHW TVNYILNI

10
130 40

! During this test the weather was very hotand dry and this accounts partly for the small number of tick larvae and nymphs which engorged, and the light infestations of fleas.
2. All doses were administered daily except Sundays and were given in capsules.

1 The figures under this hecding apply to each pen and not to an individual hen. |

¢ No. 111 died Aug. 15. The fow]l was weak and its bowels very lcose on the morning of the 14th,

OMHOTNHOHOMTOHOOZO N OO0 HOO
g o g g 2 b 4 g g o o e e e e g o e e e e v e e

22872202 2B A R A A2 AL L 2R 22222,
ey 2 o P e e 2 2 A e e g 20 2 g 2 2 B g s e

2
2
2
2
2
3
4
2
3
3
2
3
3
2
3
3
3
2
3
3
2
3
3
2
2
2
3
2
3
3

OHOOHOHHOH O YO\ O
g v 2043 g v g o o Vo e b g




TaBLE 4.—Resulls of pen lests lo delermine the effect on ecloparasiles of the internal administration of certain materials to fouls, August 12 to

September 1, 1924, Uvalde, Tex.—Continued

i t v
} Condition of hen atend| Body-louse | Shaft-lonse | Head-louse | Flea infesta- | £} tek larvae
i Loss (=) of test infestation | infestation | infestation | tion on hen oatichel
N Weight at | orgain H !
Peni  Araterial administered | Dosage Hen o poinning | (Fyat |- .
No. ’ per hen | No. | "0 o0 end of gt ;B : B ; 5 ; ' um- | Percent.
; test - Appe- " gin. i Begin-§ egin-! egin- | .
. Health { “tite | Bowels ning End s ning | End ning | End ning | End ;ap‘i)elxl:ed engn\:greged
’ : i ! i H
i i
{ Grams Lbs, 0Oz. | Ounces . : :
8 N 2 14 - OK (03¢ N 0 F ; M I F | F
2 9 |l oE{ok| N ! L | Fi1 A E| F® | F
2712 0f{ OK OK N L L . M M M | F
2 9 +5 OK L. 0K N ¥ o : L F F { F
3 3 -1 oK OK N 0 O M o F F i ¥
() 3 5 -1 oK OK N (o) L + ¥ ' F F i F
2 14 +5{ 0K { 0K | N 0 0\ F L] F |F
3 0 0} OK OK N 0 o ¢+ F | L F I F
4 -6 -7 OK OK N M F | .M 1 F M
3 14 —4 (03°9 OK N M L |, F F F ‘ F
ki

TABLE 5.—Resulls of pen tests to determine the effect on ectoparasites of the internal administraidon of cerlain materials
8-29, 1924, Uvalde, Tex.

Pen
No.

[For explanation of symbols see note at top of Table 1]

to fowls, September

: ! :
Condition of hen aterid | BodyJouse ! Shaft-louse | Head-louse | Fleainfesta- | T &‘1‘;} ntl,‘:k {lasrvae
Loss (—) of test infestation ! infestation  infestation | tiononhen | 80¢ AYIIDUS on
Dosage !| Hen Weight at | or'gain
Material administered : lﬁan No. | beginning | () at . - -
pe - | o test ertxdtot N ; Beci | Berin. |  Best I Begi Num- | Per cent-
es Appe- -als| Begin- egin- | egin- | egin- . -
Health =5 Bo“e]sg ning End j n&zg gEnd; ning End ning End ap?sired enéti'eged
| —
Lbs. 0z. | Ounces { i
141 2 12 -— OK OK N | O 0O | L F AL i F 1 50 450 50.0
142 211 451 OK 0K L H H M M F F 5 0
143 3 1 0! OK OK N v O (6] ¥ F i F L 25 25
14 31 +4] OK 'Ok | N | 0 0 L M F |F 1175 LTIl
145 3 7 -9} OK OK N | O (o] L ¢+ F | F 1 M [} 25 fociaaane | IR

oo

HHALTADIYOY 0 "IIEd °§ A ‘09 NILATING TVIINHOUL
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[
L]
s,

2

A doses were administered daily except Sundays and were given in eapsules.

2 The figures under this heading apply to each pen and not to ar individual hen.

RALISVAVA HOJ X¥LTN0d Jd0 NOLLVOIAHEW TVNUELNI
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FEEDS AND FEEDING

In all of the tests the same kind of commercial mash was kept
befora the hens at all times. This was pleced in 1-gellon crocks
which were cleaned each morning. In addition to this & measured
quantity of dry commercial mixed grain was placed in each pen
between 4 and 5 p. m. Fresh water was also provided each morning,

PARASITE INFESTATIONS

As far as possible hens were procured which were normally infested
with tho parasites. In the louse infestations no abtempt was made
to influence the abundance of the insccts, the natural infestation being
used in all cases. The three species ol lice which were present in
greatest numbers and which were recorded in these tests were the
body louse { Menopon biseriatum Piaget), the shaft louse (M. pallidum
Nitzsch), and the head louse (Lipeurus heterographus Nitzsch).

A summary of Tables 3, 4, and 5 is given in Table 6.

Tasve G.—Summary of pen iests given in Tables 8, 4, and 5, showing effects of
irdernal medivalion of fowls on their ecloparasiies

Loss (=) or goin | Flea infes- 1 ¢
() in infestation | tation on | FOW! tickson
{points) ¢ hens roos
Ten Dosage | Loss {—}
- Minterind pdministorad WT of poin
Nol licn -+ Be- Per-
Body! Shafl Tlead' 0 End Wumber] ceng-
jouse lause | Jouss E;:.: * applied ] nge an-
€ gorged
. Gramy, | OGunces
1 | Dingeesinm sulphate . ____. B. 1 =13 | 48 2 ] 25 | 967 320 32,5
12 ) Mugnesinm oxide. ... 1.6 -2 ol 48 21 #4] 288 320 41,2
3| Ferricogide..an.. 6.0 -3 & -2 2 25 73 320 6.0
4 Qarliceaaaoae- 6.0 =gl 41 —2| =i 7 7 320 17.2
5 | Sulptwir towers. 2.0 =10 41 21 45 i1 12 320 .5
& | Nouo {control).. -4 ol =7 2 1 5 320 12.8
4 | Potassiun nitrat —3 Gy 43 45 50 x 300 16.3
5 | Calehmn poiysnip =17 -1 o 3 51 L1} 300 12,0
#1 Cudeien: podvstiphide-A . .12 +5: -2 —i 0 150 146 30 2.4
2 | Cadeivom stdphaie. . ___ L2 =5 -t al 41 0] 108 300 2,7
3 | Calvivm suiphite. oo aaaa. 12 —2] -] 41| -1 B3| wv ki 42.6
7 1 Caleftem tldoseiphnte. o B i) = +5 6l 157 5 300 187
& { Rodiruny suiphnte__ ... .5 +5| -1 —5| —2| 157 | 285 300 .3
f | Nonn (eontro) e -7 —1| 437 +2 55 10 300 ne
8 | Seditien enrbonote.._ o] B -3 g =11 +i 2| 235 450 50.6
7| Ferrous sulphate. .. . 12 45 w4 48 21 32 450 40.0
6| Ferrie sulphate - 13 oy 4 4| 45 20 33 450 349
1 | WNaphthialenc.... 08 —4| 41 G| 5 57 72 450 46.4
2 | Qingor...._. - B +25 430 44 R 5 7 450 8
3 | Qentinn.__ .8 4101 Hd ) 431 4 8 37 45 3.1
4 | Comphor 5 —2B| 41 46 44 126 128 450 62.9
0 | Capsiein. ., i +i oo 4+ ] 47 30 3 150 22,4
10§ Femsgreek . 7 o]l -3 40 2 33 450 24.0
11 | Putpashingn teflurata - 024 28 ol =141 5 1 450G @20
i | None {control) yecenecicoaaaa I +!& ool 421 431 102 450 168.0

! The louse infestatinn on cach hen was designated os fow, lght, medium, heavy, nnd very hesvy,
Where oo Hco wers found on the hen this comdition was inddiested as 0. There oro thus Nve degrees of il
ferenco beiween no infestation {0} and very heavy infestalion (vh), The sumbers in the colomns ahove
indigate the sum of these degrees or points lost of galned ameng the five kens io cach pen, 00 means no
lica oi: any of the hens in n pen,

1 Each pan contained 5 hens nt the beginning of tha test.

$ Two bens died in pep No, 2 (mbpgnesitm oxide), and the summary is based on 2 kons,

1 One hen died in pon No, | {caleium polysuiphide-A), and the summary is based on 4 hens.

No fleas were present in the pens at the beginning of or at any
time during the dosage tests (Tables 1 and 2), and the infestations
were not entirely satisfactory in the pen tests. In the first pen tests
(Table 3) suitable infestations of the sticktight flea (Echidnophage
gallinge Westw.) werc obtained on naturslly mfested hens for pens
Nos. 1, 2, 3, and 5. It was necessary to take 100 fleas from outside
sources and infest pens Nos. 4 and 6. Suitable natural infestations
were obtained in all pens for tests shown in Table 4. In tests shown

in Table 5 suiteble natural infestations were obtained in all pensg
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except Nos. 3, 10, and 11, in which infested material was introduced.
In other pens where fleas were introduced, satisfactory infestations
were nol established. Suitable natural infestations (fig. 2) were
obtained for the tests shown in Tables 7 and &.

Hens procured from places infested by ticks (Argas miniatus Koch)
usually had larval ticks attached. They were kept in a holding pen
until all of the larvae had left them. TFor the tests a counted number
of larvae was introduced on each hen in the tests, the results of which
are shown in Tables 1 and 2, and a counted number of larvae and
nymphs were introduced on the roosts of the hens included in the
results shown in Tables 3, 4, 5, 7, and 8. ' To procure the larvae for
the tests a large number of female ticks were obtained and were
allowed to oviposit. The larvae which hatched during a period of
48 hours, from the eggs thus procured, were used for each introduetion.
Thoe nymphs used wero collected as fully engorged specimens taken

F1o, 2~Two of the fowls ot the elose of onc of the tests of internal remedies. Tho Infestativn of
sticktlght feas sbout the Leads was typieal of many of tha hens

from the roosts of chicken houses in the vicinity. They were then
held in pill boxes until they had molted and were ready for feeding.
The ticks in the case of each introduction were collected on the same
date, and the different nymphal stages were distributed about equally
in the pens.

None of the hens in the experiments was heavily infested with
scaly-leg mites (Cnemidocoptes mutans Robins), but activeinfestations
were present on several of the fowls,

The infestations of the red mite (Dermenyssus gallinae DeGeer)
were insuflicient in the tests summarized in Tables 1, 2, 3, 4, and 5.
In tests shown in Table 7, 500 mites were Introduced on the roosts
of each pen near theend of the period. In testsshownin Table8, 100
mites were introduced on the roosts of each pen at the end of the
first week of treatment and allowed to breed until the end of the tests.

Tables 7 and 8 show the results of the tests, and Table 9 gives a
summary of Tables 7 and 8.




TaBLE 7.—Resulls of pen lests to delermine the effect on ectoparasites of the internal admzmslratzon of certain materials to hens, February 16
to March 28, 1525, Uvalde, Tex.

[For explanations of symbols sce note at top of Table 1}

e . Flea infes-
Condition of hen at end | Body-louse j Shaft-louse { Jead-louse Fowltickson | yr:
L of test infestation | infestation | infestation | Fationon T00StS Mites.on roosts
Weight Loss () hen
Material adminis- at begin- Num- |
tered ning of ) Be- | Be- Num-| Per- bera Per-
test Tlealth | APPe- ; . gin- ' gin- ber centage eg‘ | centage
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1 All doses were udmmxstered daily except Sundays, and with the exception of garlic they were given in capsules.




‘TaBLE 8.—Resulls of pen tests to determine the effect on ecloparasites of the themal admzmstratzon of certain materials to hens, April 7-27, 1926,
Uvalde, Tex.
[For explanation of symbols see note at top of Table 1]
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TanLy 9.—Summary of pen lests given tn Tables ¥ and.8, showing effects of internal
medication of fowls on thedr ecloparasiles

Qain (43 or loss

(=) in Infestalicn Flen infestn- | Fowl ticks on

Loss {—) {points) * tien on hens ronsts
Paon ! Dosage]| or gait
Ne. Materint adminlsterad porhen ({ 1) dur- Por.
ng test ?od}' ?hnﬂ, ll'Iosul 3; End Nb":;:‘ centage
ousg | louse | louse | 5, an-
ning npplied gorged
Grams | Dunces

51 Fotassium biterirate at - 411 =3 40 18 364 425 527
1 | Polnssitin niteate_ .18 -1 | +0j —i| +& A a5y 425 0.8
2 1 Swoeliznn nitvalo. o L -7 +L al -1 35 025 425 45
3 | Potassinm snipluy . 56 —18] 43 0] +1 4 115 426 43.3
4 | Sedinu sniphate.. L5 +¢| +2 o] 41 it 425 425 4.9
8] Qarlie. o cevers ooe 6.0 =Tl +8] -4t 42 41 145 425 45.9
7 | MNona {controt} [ —ipy +8 0} +2 35| 305 425 48.6G
8 | Pulhyt disslenkio.._ Rl +2| L} +H4} +3 025 | 2,000 o] 6.8
71 Potnsslinm tollnrita a2 —3F —| 42 1] 25 | 2,100 500 45, 2
51 Tirlar emotlc ... [ =12 =] +5& 1] 60 1 2,00 HKD 5.2
1| Potussiug dedide_ 1 —18 L] +4 075 1 1,528 50 a4
2 | Sudit earhonele. . 8 =21 42| 46| 4810003250 500 6
3| Petosshans curlonate LG —2 43| i | i,0650 35200 S0 5.2
4 | Nowuy {control) ... +1| 42 2 43| 1,300 3,150 50 8.4

i Sep explnnntion i footnote 1, Trble 6.
3 An nnusuaily high percontage of ongorged lnrvne was recoversd from this pen, and i is possibie that
poute of Lhase wero hntche] from tho eges of an escaped famule.

EFFECT OF INTERNAL MEDICATION ON POULTRY
WEIGHY

All hens were weighed at the beginning and at the end of each test,
and those included in the results shown in Tables 1 and 2 were
weighed one or more times during the tests. There was considerable
varintion in the losses and gains in weight, but 8s & whole there was
a loss in weight as compared with the controls.  Several of the treated
hens made a loss in the dosage fests and a gain in the pen tests, and
the reverse oceurred in some cases. '

. HEALTH

At the beginning of the tests all of the hens appeared healthy.
In the tables “OK 7 signifies that the hen was apparently not affected
by the medication; “F” (fair) indicates that the hen was appreciably
affected but was at no time down and unable $o walk; “P” (poor)
indicates that the hen at some time was down and was adversely
affected by the medication. The health of the hens was unusually
good in tests shown in Table 1, as small dosages were administered at
that time. Appreciable deleterious effects were apparent in the tests
of magnesium oxide, naphthalene, camphor, and capsicum. During
the tests no improvement could be observed in health or vigor of the
treated hens, nor was there any apprecisble improvement in the
health of these hens after the period of treatment.

APPETITE

The appetite of the hens was judged to some extent by the quantity
of mash consumed, but more by their eagerness for grein after the
capsules were administered. In the tables “OK” under the heading
“ Appetite’’ indicates that the hens were eager for grain; “F,” that
they would eat a little and stop; “P”, that they would pay litile
abtention to tho feed,




INTERNAL MEDICATION OF POULTRY FOR PARASITES 15

Tho sppetite of the hens was remarkably good in nearly all cases,
even in tho case of those showing loss of weight and poor health.
The only cases of appreciably adverse effects on appotite wero found
in the tests of camphor gum, capsicum, magnesium oxide, and cel-
cium pelysulphide—A, 1\'1—;0 incrense in appetite was observed which
could be attributed to the effects of medication.

BOWELSR

The condition of the bowels was noted from time to time. “N
indicates that the droppings were firm (normal); slightly loose, des-
ignated “SL,” indicates that the droppings were soft; and Ioose,
designated “1,” indicates that the droppings were watery and
without form. Sulphur and magnesium sulphato appeared to be
quite Inxative in their effect, and ali of the sulphur compounds were
appurently more or less laxative in action. Potassium bitartrate,
diethy!l diselenide, and potassium iodide were also more or less
laxative. No tendency to constipation was observed which could
be attributed to the cffects of medication.

EFFECT OF INTERNAL MEIMCATION ON EXTERNAL PARASITES

In studying the tables showing the effect of the treatment of the
hens on the parasites it is well to keep in mind that other factors
might have had an elfect on the degree of infestation. This is
especially truo when parasites were allowed to breed on hens or in
the pens during the tests. Although precautions wero taken to
prevent sffects of outside influences, such influences can not be
entirely eliminated. Erroneous conclusions may be avoided if one
studies the infestations on individusl hens in o series as compared
to the infestations of parasites in each pen. All of the pens retained
the same numbers through the tests except pen No. 8, which becamo
No. 6 in Tables 7 and 8. It must be realized that climatic conditions
have different influences at different seasons. A pen might be
located se that it would receive a maximum of sunshine during a
period when the air temperatures were comparatively high for insect
development. On the other hand, when air temperatures were
comparatively low for insect development, the inereased sunshine in
& pen might be advantageous to the development of that insect. In
the discussion of results nttention is ealled to interfering factors as
far as possible, hut it must be remembered that there are some such
factors that are not yes lully understood.

Observations were made at frequent intervals to determine if
there were any apparent dislikes on the part of parasites to feeding
on medicated hens, but none were observed. All of the parasites fed
freely and normally, and apparently there was no repellent effeet.
All species which were tested reproduced and developed in a hormal
manner, and in no case was any deleterious effect observed in any

generation.
POULTRY LICE

Unfortunately thers is no way of determining with accuracy the
number of lice on & fowl, but fairly consistent results are obtainable
if an experienced obscrver cstimates the number after having carefully
examined all parts of each fowl, Thelouseinfestations were arbitrarily
designated as nong or “0O,” very few, few, light, medium, heavy, and
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very heavy. The degree of infestation corresponding to each desig-
nation was fived in mind, and in meking the records no reference
was made to previous notes. The infestations of each hen with each
of the three species of lice considered was estimated at the beginning
and end of each test, and in some cases at intervals during the test.
The change in degree of infestation is referred to as change in
‘‘points”; & point of gain being the change, for instance, from a
light to & medium infestation. It is realized that there was a chance
of irregularity in recording the results in that the recorded data are
based on estimates and an unchanged infestation might be recorded
as & change of one point. In computing the summaries this element
of chance enters, though the percentage of error is not sufficient to
alter the results from n practical viewpoint. In several cases distinct
increases or deecreases in the infestations were observed and recorded,
but such cases occur under natural conditions, and were observed
as frequently in the controls as among treated hens. Furthermore, the
decreases observed were not sufficient, in & series of fowls, to be con-
sidered of practical value. The reasons for these fluctuations are
not always fully understood. Activities of individual hens vary in
such ways ns to affect the louse infestations. Since no deleterious
effects were observed on the lice as a result of any of the medications,
stich variations as have been shown in the fables may be attrib-
uted to the estimation of degrees of infestation or to causes other
than medication. .

Althcugh the louse infestations were not always as heavy as
desived, the body, shaft, and head louse infestations in at least one
test with each of the chemicais (excepting the head louse with the
test of potassium tellurite), were sufficient to determine thaf there
was no adequate control of any of the species from any of the chemi-
cals administered in these tosts.

In a test carried out by the late H, P, Wood in 1919, four fowls
were infested with six species of lice. The fowls were fed with nux
vomica, 1 part by weight being mixed with 30 parts of mash. During
a séven-dey test there was no noticeable effect on the lice, but one of
the fowls was apparently adversely affected by the medication.

The body louse { Menopon biseriatum) feeds on the epidermal layers
more than the shaft or head louse, and in hesvy infestations a scurf
is formed which serves as & protective covering for large numbers of
lice. Such a habitat would suggest that this species might be affected
by changes that occur in the body excretions of the epidermal layers
and that it might be a good index in the study of repellent effects
which might be produceﬁ by internal medication. There is & tend-
ency for the body louse to leave the hens under certain conditions,
This migration takes place most noticeably in heavy infestations,
In one instance, several hundred lice were found on the clothing and
bodies of investigators after they had examined a flock heavily
infested with the body louse. In a study of the tables it will be
observed that there were ‘‘losses” and “gains” in the body-louse
infestations on individual hens receiving the same treatment. In
no case was there a loss in infestation on all hens freated with any

chemical.
BLOOD.SUCKING PARASITES

In computing the results of the medicatious on blood-sucking para-
sites 1t will be observed that they are more consistent in showing
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- relative effects then in the case of thalice. No repellent or deleterious
effects were observed on individusl parasites of hens treated with
any chemical,

Infestations by the tick, Arges miniatus, were determined by
counts in the pen tests. The percentage of ticks recovered indicates
in a positive manner that internal medication of fowls did not affect
ticks. They drop normaelly from the lowls when they have become
engorged with bleod. In the tests five hens were kept in each pen
and the ticks were placed on the roosts of the pens at the end of each
week. It was impossible to find all of the engorged ticks, but the
percentage given is that of the actual number of engorged ticks
recovered from the roosts.

In the dosage tests the results could not be recorded accurately,
as the number of larvee engorging on the hens could not be counted.
The effect of the medication on the health of the hens was also indi-
cated by the percentage of ticks recovered, as & hen in poor health
and inactive would not piek the ticks from her body as would a
healthy hen. The ticks are larger than the other parasites and attach
in such places that hens ean pick them easily. Climatic factors do
not interfeve with the engorgement of ticks s much as with the
engorgement of mites and (eas. .

In ne case has any effect been observed frem any chomical on the
engorgement, molting, or oviposition of the ticks. The tick eggs
hatched normally, and the larvae appesred normal in cvery way.
The nympbs and adult ticks rcared from such material always
ap’peru'cd normal and active.

Tables 10 and 11 give the ratios of engorged ticks from the pens of

medieated hens to the engorged ticks from the contro} pens.

. Tasue 10.—Ratic of engorged ticks recovered from roosts of medicated pens io the
engorged ticks (considered us 10Q per coni in each series) recovercd from the con-
Ltrol pens (Tables 8, 4, and 5 combined)

v Per- I M fer-

Mnterint ceatage Material centnge
Colcizm polysulplide-B. o . . i | Caleim sulphole ... 107
Ferrie oatdve. .o oo s 125 Il Boditim suiphate. ... R 212
Qnrlie. eae.an e 134 || Furricsulphute . 258
Potassiiim telrate . o e cmac e 137 || Lientian - 210
Cupuicum . 140 || Ferrons sulphnte e mm———— 250
Polnssium nitrte. LIS || Mugnesium sulplute 54
Fonugreek 175 i Nuphthnlegeo._.. 0
Sulphur... 178 ! Sodinm earbonate. 313
Caleiuzrm thl 178 i DMngneshum oxide_ 322
Calcinm polysu 191 ) Caleium sulphide. 387
Gloger 198 Camphor_ e 303

Tasre 11.—Ratio of engorged ticks recovered from roosts of medicaled pens lo the
engorged ticks (considered as 100 per cent in each series) recovered from the con-
irol pens (Tables T and 8§ combined)

Per- | - - For-

Muterlal centagt Materind sontnge
Petuasinm nitrado . o oo 80 | Sodiom earhonale b
Bodium suipbnata 81 |1 Potassiwin bitartrate 106
Iotasslum selpbeton o e e e A7 || Tartwremetie___ ... 141
Sedium nitrate 93 || Dotassinm carbonate, I
LY 03 | DHethy? diselenice oo 51
P fumn foclide, 85 || Potusslum tellurite PO 170
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In most cases more ticks were recovered from the medicated pens
than from the control pens. These results were due to the fact
that, in the casg of the hens receiving the medication, vitality was
reduced end health impaired to such an extent that the fowls did not
disturb or destroy the iicks by picking. This might be expected
from any improper medication of a flock of hens. The reduction
in numbers of ticks was so slight on any of the treated fowls that it
is probably attributable to normal fluctustion rather than to the
medication.

In other tests conducted in 1923 hens were fed tobacco dust mixed
with mash, and nux vomica and quinine were administered in cap-
sules. The tobacco dust, containing about 1 per cent nicotine, was
mixed with commercin]l mash and kept beofore the hens during the
test, The lighter dosages of tobaeco dust, s indicated in Table 12,
wore riven during the first part of the test. Quinine sulphate was
administercd every other day for a period of 22 days (11 doses).
The nux vemica was given each day, 1.5 grains the first wesk, 2
grains the second week, and 3 grains tho third week.

There were two hens in each test, and the results are given in
Table 12, There was no effect on degree of engorgement, molts,
oviposition, or hatching of eges of the tick as & result of medication
of the hosts with the substences shown in this table.

Tarpe 12.—Tests of effects on fowl ticks of feeding certain substances to hosts, 1523

. Dnys [ Ticksap- | Ticks re-
dInterial Desnge fact Plicd covered
Number | Number | Per cent
uinine spiphate oo LRI . e e e 22 106 10
UX VORI, . J R R 1T TN 22 150 18
Tobacun dust 0.25 grn andd 5 gm. Lo 495 pm, of mmsh_ 2 150 40
Poa o -] 05 g snd FO gm. Lo 490 gm. of mash_ L a2 150 15
Contral ooeeiacann. Mashiand Brnin. e cemmm—————— 22 150 37

FLEAS

Infestations by the sticktight flea (Fehidnophaga gallinae) were
determined by actual count of the number of fleas attached to the
hens in the lighter infestations, and by count and cstimation in the
heavier infestations. The tests were run for a period longer than
individunl fleas have ever been observed to remain attached to hens
at Uvalde, Tex. The infestations on hens at the end of the fests
were always fleas that had bred in the pens during the tests. Im
most cases the duration of each of the series of tests was longer than
periods necessary for the development of fleas from the egg stage.
Since fleas breed in the soil on the floor of poultry pens, and fowls
were confined to these pens, it is possible that the immature stages of
the flaas were affected by the cgemicals which passed through the
bowels of the hens. The quantity of the materials passed by the
hens was especially noticeable in the pen whera fowls were treated
with ferric oxide. This showed 8 deep red eclor over the entire
floor. The posttion of the pens allowed some to be more or less
affected by climatic conditions. Pen No. 6 was located at the south
side of & building in tests shown in Tables 3, 4, and 5. There was
alse & tree that overspread this per on the west side. As the weather
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was vory hot and dry during these tests, the protection was advanta-
geous for development of the immature stages of fleas in this pen.

The original flea infestations in the soil of the pens were not
kilied or disturbed when later tests were started. The infestations
for the first serie: of pen tests (Table 3) were used through all series
of lnter tests. Pens Nos. 1 to 6 were infested in the first series of
pen tosts (Table 3), 7 and 8 in the sccond series (Table 4), and 9, 10,
and 11 in the third series (Table 5). Additional soil infested with
immature stages was introduced into the pens at the boginning of
ench succceding series of tests.

It must be romembered in studying the resutts of tests shown in
Tables 3, 4, and 5 that there were unfavorable climatic conditions
for flen development. Tho tests sumunarized in Table 6 were begun
before the weather was warm cnough for ucinterrupted development,
bub were continued so that the latter part of each test wns made
during a very favorable period. The weather conditions during the
exparinent given in Tuble 8 were very favorable for flea development
and acbivity,

The recorded data and observations indicate very conclusively
that fleas bred in the pens attached to the hens, fed normally, and
reproduced In a normal manner, giving rise to other generations.

MITES

The chicken mites (Dermanyssus gallinae) were counted when put
on the roosts, but only estimates could be made of the numbers at
the end of the tests, us they wers so active that many were lost. The
climntic conditions and the roost construction were not favorable
for the development of the mites, and it was difficult to maintain an
infestation in any of the pens. In series 6 (Table 7) engorgemenst
and oviposition of the mites took piace in all of the pens, and the
mite cggs which were collected hatched normally. The longevity
of mites collected from she roosts of all pens was approximateTy the
same as that for other mites kept under laboratory conditions. In
series 7 (Table 8} the infestation wns maintained during the last two
weeks of the experiment, and it will be observed that tho estimated
infestations at the end of the tests bear some relation to the percent~
age of ticks engorged in the same pen.

BCALY-LEG MITES

One or more hens in each test were infested with scaly-leg mites
(Cnemidocoptes mutans). Microscopic examination was made of
seales from the legs of at least one hen receiving ench chemical.
There was apparently no effect on the mite and in no case did the
trouble disappear, even though some of the hens were held for more
than & month after the tests were completed.

CONCLUSIONS

The proprietary remedies which are designed for internal admin-
istration against external parasites consist of one or several of the
materials tested in connection with this investigation.

The tests reported herewith show conclusively that the external
perasites of the hen aro not adequately controlled by internal treat-
ment with the chemicals used.
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In no case have any deleterious effects been observed on any of
the parasites feeding upon the hens to which any of the mateérials
were administered. In all ¢ases the parasites fed upon the medicated
hens normally, reproduced normally, and, as far as was determined,
developed nornml]ljy thereafter.

Where internal medication for external parasites has been used by
poultry raisers, and apparently beneficial results have been obtained,
1t is probable that those making such tests were nusled by the lack
of knowledge of the habits of the parasites or by extraneous factors
not considered. -

There is grave danger in giving certain internal medicants to
fowls, as their vitality may be decreased to such an extent that the
may actunlly become more heavily infested with parasites as a result
ol the medication.

The use of internal medications against external parasites is
detrimental to the poultry industry in that ib not only involves
useless expenditures but allows the parasites to continue their
ravages when they might be destroyed by recognized methods.

Furthermore, it secms safe to conclude that any internal medica-
tion for the control of external parasites is without value for that
purpose.

PART 2. TESTS WITH PROPRIETARY PREPARATIONS USED
IN THE FOOD AND DRINKING WATER FOR THE CONTROL
OF EXTERNAL PARASITES OF POULTRY

INTRODUCTION

During the last two or three years the entomologists of the Insec-
ticide and Fungicide Board,* working in the Bureau of Entomology,
have tested a considerable number of proprietary preparations that
were recommended for use in the food and drinking water of poultry
for the control of external parasites. This method of overcoming
onc of the poultryman’s greatest problems appears so simple and has
been so extravagantly advertised that these nostrums have found a
ready market.

In almost every case it is claimed that the usc of these remedies as
directed will cause all parasites to leave the fowls and eradicate any
“yormin’’ that may be in the poultry house. Sometimes it is claimed
that they will also render the treated fowis immune to the attacks of
all vermin. The exact way in which these astonishing results are
suppesed to be produred is not stated, but many ingenious theories
are advanced, most of them based on the idea that the sulphur is
changed to hydrogen sulphide, which in some way kills the pests or
renders their surroundings so distasteful that they all leave the fowls
and starve to death.

In all of the following tests fresh samples, purchased on the open
marl o, were used, and the manufacturers’ directions were ve
carcfuily followed. In soine cases these experiments were duplicated,
an ingreased dosage being used, or the matecial given for a longer
time than recommended. The experiments were carried out under

¢+ Seo footnote 1,
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natural conditions, each set of fowls having a separate pen end yard.
Unless otherwise noted, the houses were infested with the common
chicken mite (Dermanyssus gallinae Do Geer). The louse infestation
varied somowhat in the different tests, but the common body louse
(Menopon biseriatum Piaget) and the shaft louse { Menopon pallidum
Nitzsch) were alwuys found in considerable numbers. The wing
louse (Zipeurus variabilis Nitzsch) was generally present, and the
lm"gcI hen louse (Goniocotes abdominalis Piaget) was occasionally
found.

The houses were examined &t the time the treatment was stoarted,
and at irregular intervals until the close of the experiment, to deter
mine tho infestation of mites. The fowls were examined carchully
before the test was started, several times during treatment, and at
the close of the experiment to determine the effect of the preparation
on lice. Since these experiments were designed primarily to show
the practical valus of these remedies, no attempt was made to record
minor fluctustions in the number of insects present from day to day,
but the value of tho material was determined by the condition of
the flock and the house after the preparation bad been given for the
stipulated period.

All of the preparations tested were snalyzed by the Insecticide
and Fungicide Board, and their essential components are given in the
following tables,

The preparations here discussed may he divided into three general
classes, as follows: (1} Liquid lime-sulphur to be given in the drink-
mg water or used in preparing & wet mash; (2) tablets, largely cal-
cium sulphide, caleium thiosulphate, and caleium sulphats, to be
dissolved in the drinking water or given in & mash; and (3) powders
to be mixed with the feed.

EXPERIMENTS WITH LIQUID LIME-SULPHURS

Table 13 gives the results of tests with liquid lime-sulphur used
in the drinking water. In these tests no other water was aceessible.
In oxperiments 6, 16, 17, 18, and 19 the materials were also given
in & wet mash for 6, 7, 16, 14, and. 10 days, respectively.t

¢ Experiments i1, 12, 21, and 26 were oarried ou by ©. O, Babeock, 5and 25by D, G, Parman, and 20 by
F.o U Disbovw, sll of the Burent of Entomnoiogy.
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TanLe 13.—Composition of and resulls of tests with Hguid lme-sulphur given in
drinking water for the contrel of celernal puarasiles of poultry
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Tho experiments given in Table 13 show that none of the prepara-
tions tested was of any value against the insects used.  The materials
were given at several dilferent dilutions, and for periods of time
ranging {from 5 to 53 days without producing any noticeable eflect
on the parasites. The results include 28 tests against lice, 21 tests
agninst mites, 7 tests against fowl ticks, 2 tests against sticktight
fleas, and one ngainst scaly-leg mites, and would seem $o warrant the
conclusion that this moethod of treatment is of no practical value
against the common oxternal parasites of poultry.

EXPERIMENTS WITH TABLETS CONTAINING SULPHUR COMPOUNDS

Table 14 gives the results of 14 tests with tablets containing
sulphur compounds used in the drinking water. In these experiments
no other water was given to tho fowls.”

! Experimant 8 was carrfad on by F. C, Rishopp.
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TasLe 14 —Composition of material and resulls of lests with tablets conlaining
sulphur compounds, given in the drinking water for the contrel of external parasites
of poultry
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Table 14 includes the results of 14 tests against lice and 11 tests
against mites. Those results, with one test against ticks, show that,
under the conditinns here deseribed, these preparations were of no
value against the commen poultry parasites.

EXPERIMENTS WITH POWDERS GIVEN IN THE FOOD

Three samples of this type have been tested. For convenience
they have been designated A, B, and C and are considered in detail

below.
PREPARATION A

Three difTerent samples of the material designated preparation A
were tested.  Although their analyses showed slight variations, the
general composition was as follows:

Por cent
Sulpbur, B 34, 53
Sodiem and potassium earbonates. . _______________ 11. 94
Sodium ehleride, NaC'l o ___ .. __.____________ 777" 8. 13
Sodium sulphate, NuaSo,_ .. ____________ T 2. 45
Caleium earbonate, CaCOy ________________________ . 8. 05
Caleiunt hydrate, éa(O L P 5. 27
Magnesivm oxide, WgO_ . ____. . ______ 5. 0%
Iron and aluminum oxides, RaOy________________ " 140. 81
HGl-insoluble ash (sand and silieay____________ ________ 7.85
Moisture, organic matler {charcoal), and undetermined

substanees.___________. . e i 578 |

Total e 108, 00
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This material was mixed at the rate of 1 heaping tablespoonful to
a quart of moistened food and given to the poultry threo times a
weels Tor from four to six weeks. Six tests were made, from 5 to 10
fowls Leing used in each experiment. Five of these flocks ware
infosted with lice and mites, and the sixth ® with lice and ticks.

At the close of these experiments a careful examination of the fowls
gave no indications that the treatment had had any effect on these

parasites.
PREPARATION B

Preparation B contained from 64 to 74 per cent of sulphur, from 11
to 15 per cent of ferrous sulphate, and from 15 to 17 per cent of
chnarcoal. '

In three experiments® samples of this material were given at the
rate of 1 tablespoonful in moist mash for every 12 hens for 15 days.
In the first experinment 2 hens were infested with chicken lice and fowl
ticks; in the second, 8 hens were infested with fowl ticks; and in the
third, 34 hens wers infested with sticktight fleas, fowl ticks, and
chiclen lice. 'In two other tests this material was given at the same
dosage for 8 and 10 days, to flocks of 12 hens infested with lice and
mites and in a third test at twice this dosage for 8 days.

In none of these experiments was there any indication that the
treatments given had any effect on the parasites that werg present.

PREFARATION C

Preparation C contained 11.7 per cent of sulphur, 45.5 per cent of
magnesium sulphate (Epson salts), and nux vomica, mustard, and
red pepper. This sample was [ed at the rate of 1 tablespoonful to 2
quarts of grain three times a day for four weeks, to a flock of 27 fowls,
and was found to have no effect on chicken lice.

CONCLUSIONS

Not one of the preparations here considered, when given in the
food or drinking water, showed any indications of value agninst the
parasites used in these experiments.

These tests, considered with the feeding experiments reported in
Part 1 of this bulletin, show conclusively that preparations of this
type, given in the food or drinking water, can not be of any practical
mYue for the control of the common external parasites of pouléry,

* Bxperiment by F, C, Bishopp, Rurenu of Entomalogy.
* Tests mado by D. ¢ Pormal, Burenu of Entomnclogy.

ADDITIONAL COPLES

OF TIIS PUNLICATION MAY GE FROCURED FROM
THE SUPERINTENDENT GF DOCUMENTS
T.8.00VERNMENT FRINTING OFFICE
WASHINGTON, D. C.

AT

5 CENTS PER COPY
v







