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ENVIRONMENTAL IMPACT ANALYSIS REPORT

Date: February 1, 1979

Name of Applicant: SmitbKline Aaimal Health Products

Division of SmithKline Corporation

Address: 1500 Spring Garden Street

Philadelphia, PA 19101

Environmental Information:

1'

PROPOSED ACTION

SmithKline Animal Health Products holds approve¢ New Animal Drug
Applications (91-467 and 91~513), which demonstrate safe and effec~
tive use of virginiamycin premixes for manufacture of swine feeds.
The following conditions are proposed for the use of these premixes
in poultry feed:

1) that a level of five grams of virginiamycin per tou of feed
be administered for improved feed efficiency;

2) that levels of five to 20 grams of virginiamycin per ton of
feed be administered for increased weight gain.

a) Purpose of the proposed accion:

By this proposed action of permitting the zddition of
five to 20 grams of virginiamycin per ton in poultry
feeds, SmithKline Animal Health Products hopes to
glve farmers a means of increasing rate of gain and
improving feed efficiency in growing bhroiler chickens.

b) Environment to be affected:

Since virginiamycin is a growth enhancer, proposed

for use in poultry feed, the geographic area of predominant
usage will naturally coincide with the area of greatest
meat-type poultry production; i.e., the Southern states.
The following table lists the relative distribution of
broiler chicken populations in these states as compared

to the rest of the country.
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U.S. BRUILER Production* --- 1976 (in Thouaands)o 01l 3 ) 4

State # Broilers %
Arkansas 540,428 17.0
Georgia 451,531 12.9
Alabama 430,225 12.9
North Carolina 315,589 10.4
Mississippl 257,442 7.2
Maryland 199,008 6.2
Texas 190,703 .9
Total in the ahove States 2,384,926 73.5
Rest of U.S, 895,196 25.5
Total U.S. 3,280,122 100.0

Source:

2.

USDA, Statistical Reporting Service
Agricultural Statistics, 1977 p.408

PROBABLE IMPACT ON THE ENVIRONMENT

a)

The probable impact of the above proposed action is negligible.

The use of virginiamycin in poultry feed should have no significant
impact on the environment in terms of its accumulation and uptake
into the flora. In order for a compound ingested by animals, such
as chickens, to he a significant factor in pollution, that compound
must find its way into the environment in significant amounts,

and break down very slowly or not at all.

In chickens, since the ureters empty directly into a cloaca, within
which the urine mixes with the solid waste, the entire amount of
virginiamycin excreted is contained in these droppings. Therefore,
the stability of virginiamycin in these poultry droppings 1e the
major determining factor of environmental impact.

To determine this stability, poultry droppings were fortified

to a level of 30 ppm of virginiamycin, and maintained at room
temperature (18-22"C). After three days, more than /9% of the
virginiamycin had degraded and by the l4th day more than 94%
degradation had occurred.' Similar results were obtained when
the droppings were identically fortified but maintained outdoors
at ambient temperatures (8~24 C), in order to better simulate
practical circumstances. After seven and 14 days, more than
77% and 94%, respectively, of the virginiamycin had degraded.

%Commercial broiler production including production of other meat-type
breeds, excludes States producing less than 500,000 birds. Estimates
of commercial broilers are for the Dec. 1, 1975 through Nov. 30, 1976

marketing year.

! Appendix III
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To further support this data, pcultry litter (a combinatgog olf 3 5 5
droppings and straw from the pens) was also fortified to a level

of 30 ppm of virginiamycin and maintained at rcom temperature
(18-22°C). Samples tested three and seven days later revealed

that more than 687 and 837 respectively, of the antibiotic had
degraded. ?

The fortification level of 30 ppm, represents an appruximately
two-fold multiple of the actual mean concentrations found in

feces of swine maintained for 34 days on a diet containing
virginiamycin (95.7 g/ton of fead).® Since the highest anticipated
use lavel in chicken feed is 20 g/ton, actual fecal concentrations
of virginlamycin should be even lower than those observed in

swine and the fortification level of 30 ppm is therefore greatly
exaggerated., This fortification level was used in the degradation
studies for two reasons: 1) clearly, the results would more

than adequately describe the maximum concentration of drug

ever expected to be present in the (poultry) environment and

the rate of degr-dation (% over time) can be easily applied

to lesser concentrations; 2) the higher fortification level
greatly facilitated microbilological assay of the drug in

chicken excreta and allowed development of a more complete
degradation profile. Even at this magnified concentration

of drug, degradation occurs rapidly in chicken feces and

litter, thereby minimizing an environmantal hazard from

excreted virginiamycin.

The practice of applying livestock manure to fertilize agricul-
tural soil, necessitates an assessment of:

° The maximum concentration of excreted virginiamycin in the soil
° The potential phytotoxic effects from the excreted virginiamycino.

The maximum encourntered fecal concentration, 33 ppm, was obtained
from a pig receiving 95.7 gm of virginiacmycin per ton of feed.

An immediate application of that excreta at the rate of 5 tons/acre
(assuming no degradation of drug) would produce a 0.165 ppm concen~
tration of virginiamycin." However, the drug is readily bilodegrad-
able, and poultry feed comtains only 5-20 g/ton; consequently,
these application levels are aot likely to occur. Moreover, the
concentration of virginiamycin expected in the soil would be well
below that required to exhibit an inhibitory effect on soil flore.

2 Appendix III

3 Approved NADA 91-513 (Analytical Methods for Residues)

* Kraeer, P., Presented at 5th World Incernational Pig Veterinary Society
Congress, Zagreb, Yugoslavia. 1978,
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Listed below are a number of microbes indigenous to :Lb. ‘ 3 5 8
and the M.I.C. of virginiamycin. Considering the da

regarding pogsible soil concentration and degradation,

it is inconceivable that soil levels of virginiamycin would

ever approach the M.I.C.s listed below.

In Vitre Minimal Inhibitory Concentrations (M.I.C.)

ORGANISM M.I.C. OF VIRGINAAMYCIN h/ml®
Mycoplana bullata ATCC 4279 20
Mycoplana dimorpha ATCC 4279 : 100
Hydrogenomonas sp. 100
Citrobacter sp. 1 100
Citrobacter sp. 2 1000
Flavobacterium sp. - 1000
Klebsiella sp. 1000
Thiobacillus thivoxydans 504 DSM 10
Cythophaya jolmsonae 425 DSM _ 10
Rhodopseudomonas sp. 1000
Ryphomicrobium 8p. 100
Rhodospeudomonas sphaeroides 158 DSM 100
Nitrobacter sp. 1000

Regarding the gram positive anaerobes, the ninimal inhibitory
concentration (M.I.C.) of virginiamycin against Clostridium
welehit, is 0.5 u/ml or approximately three times greater than
the above mentioned, highly exaggerated, maximum estimated
soil councentration.

Since the product quickly degrades in the droppings, there can
be no opportunity for accumulation in the enviromment, thereby
eliminating the possibility for build-up to an 1nhibicory con-
centration against similar anaerobes.

Stability experiments on the degradation rate of virginiamycin
in water, at variable temparature and pH, demonstrated that after
72 hours, less than 50% of the antibiotic content remained. The
data also show that significant degradation occurs in unbuffered
water, and that the rate is accelerated as tamperature increases,
therefore minimizing the possibility of watar contamination by

leaching.®

5 Van Dijck, P. and H. Van de Voorde. Applied and Environmentai
Microbiology. 31:1, 332-356, 1976,
¢ Appendix IV
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- from medicated animails.®

An octanol/uater partirioning study was performe@iﬂ &carsc]
evaluate the potential for virginiamycin absorption into plants.
Results of the study suggest that virginiamycin is highly lipid
soluble, since 100Z of the antibiotic was detected in the
octanol layer. Based on this one would expect the antibiotic

to be orally absorbed in animals. However, when virginiamycin
was fed to chickens for 5 days at a rate of 20 g/ton offered, no
significant biood levels could be detected, indicating poor
absorption in spite of high lipid solubility. This suggests
that factors other than polarity are involved. These factors
are probably velated to molecular cross-section or size.

Because of its high molecular weight and size, virginiamycin
cannot easily penetrate the sites for absorption, even though
it exhibits high lipid solubility. The impact of this finding
on the environment is minimal, siuce virginiamycin is rapidly
degraded in the feces and therefore unavailable for absorption.’
In a phytotoxicity study, litter from chickens consuming virginia-
mycin medicated feed (2C g/ton) was applied to loam soil in

- greenhouse f£lats at a rate of 4~10 tons per acre. These flats,

and others containing untreated loam or applications of licter

from non-wmedicated chickens (120 total flats) were planted

with vheat, barley, fescue, peppers, tomatoes or corm. At

termination of the study, no adverse effect resulting from

virginiamycin application was noted. No abnormalities were : it
noted in the organic csntent and texture of the litter collected - P

In other enviromsental studies:

1) Housefly toxicity study

Litter from poultry fed virginiamycin medicated feed

(20 g/ton) was used as growth media for eggs collected
from adult houseflies. Appropriate control manure and
CSMA standard fly larval media comprised the control
treatments. Eggs collected from adult houseflies reared
on the medin, were in all cases viable; no adverse effects .
were noted on the eggs or larval development. A -

2) Eartlworm toxicity study

Madicated poultry litter [ identical to that used in (1)], . B

or non-medicated litter was applied to soil (containing :

a coantrolled number of red earthworms) at a rate of

two and one-half to ten tons/acre. No significant adverse

effect was seen upon the general condition of the worms,

nor upon the number of eggs and young collected from

medicated so0il as compared to controls. !
i

Appendix V
Appendix II
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3) Fish toxicity studies
001358

Rainbow trout and bluegill sunfish were exposed to
virginiamycin treated water for periods of 24, 48 or 96

hours. Toxicity was evaluated in terms of the concentra-

tion of drug which produced 50Z mortality (LD..). The

test showed that extremely high concentrations of virginiamycin
(more “han 225 ppm), were required to prvoduce 50Z mortality

in either type of fish.

Virginiamycin is classified as a narrow gpectrum antibiotic
primarily active against gram=-positive bacteria and not used
iz human medicine in this hemisphere. Virginiamycin has met
the human and animal safety criteria for antibiotics in animal
feeds and its use does not constitute a risk or a human health

hazard.?

Virginiamyvcin has been shown to be a suitable alternative
growth promotant for poultry and swine in the United Kingdom
after restrictions were placed on the use of penicillin,
tetracyclines, sulfonamides and nitrofurans, following the
recommendations of the Swann Committec. Virginiamycin has
also met the criteris of the European fconomic Community for
inclusion in Annex I of the list of antibacteriel substances
that may be used continuously at sub-therapeutic levals in the
feed of swine, poultry, and calves, for improvement in rate of
weight gain and feed efficiency.

Virginiamycin has a combination of features which distinguishes
it from many antibacterial agents. It exhibits the feature of
bacteriopause, i.e. bacteria which come into contact with
virginiamycin for a short time lose their ability to multiply
for a considerable time after withdrawal of the product.

It is bactericidal, acting primarily on gram-positive organisms,
through its ability to inhibit protein synthesig. Although its
mode of action is not completely understood, evidence supports
the theory that virginiamycin binds to an acceptor site on

the ribosomal subunit thus interfering with peptide chain
formation. This binding is irreversible and probably accounts
for the bactericidal nature of its activity.

Total antibiotic activity of virginiamycin depends on synergistic
interaction between its two component factors (M & S) both of
which are produced by the same Streptomyces.

9 Approved NADAs 91-467 and 91-513.
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The M factor has a macrocyclic lactone structure,

0
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Factor M

whareas the S factor is a cyclic polypeptide.
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Each factor has a different spectrum of activity.
example, Factor M is active against both Micrococci

601358

For

(Staphylococei and Streptococci), but the combination of ﬁ;i i

the two factors is far stronger in activity.

Againat

Corynebacterium xerosis, Factor M alone has a Minimum ?f‘l f
Inhibitory Concentration (M.I.C.) of 0.2 ug/ml, while the .-
M.I.C. of virginiamycin against (. zerosis is 0.03 ug/ml.

The activity of Factor M is undoubtedly potentiated by the o ;
presence of Factor S, although Factor S alore has little .
or no activity against (. xerogig. Thus, the activity of
the two factors together is nearly seven fold that of either

separately.
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Plasmid-mediated cross-resistance between virginiamycin and
other streptogramin and peptoiide antibictics has be@ ﬂ 3 3 & Q
demonstrated in vitro with strains of Staphylococcus aureus

and Streptococcus faecalis.!® The strains wore first made
resistant to virginiamycin by repested subculture in the

presence of increasingly higher concentrations of the anti-
biotic, utilizing standard Zn vitro techniques.

Studies show that this cross~-resistance to erythromycia (and

other macrolides) ie unidirectional. That is to say, strains

made resistant to virginiamycin are also resistant to erythro-
mycin, but strains made resistant to erythromycin are unot generally
resistant to virginiamycin.'®' !? Receatly, erythromycin-
resistant gram-positive bacteria were fourd in the feces of
virginiamycin~treated dogs.!? However, the evidence is sparse

and no similar data bas beean found.

In chickens, artificially infacted with Salmonella typhimurium
and treated with virginiamycin (25 g/ton of feed) the persis-
tence, inciderce, or suaceptibility of the excreted Salmonella
remained unchanged. Whereas, the raesistance profile of the

E. ooli in the feces of the same c.uickens showed, for the
most part, only temporary variations in relation to a few of
the 12 antibiotics tested.!"

Implications from the public health standpoint are minimal for
a number of reasons, listed below:

® Virginiamycin is not administered to humans in this
hemisphere.

® After many years of use in Europe, few resistant
bacteria, strains resistant to virginiamycin, have
been isolated either from farmers, in feed mixing
facilities, or in hospitals, thereby indicating the
lack ¢f spread of resigtant virginiamycin organisms
in an environment, where the antibiotic has been under
extensive use for eight years.

10 peSomer, P. and Van Dijck, P. J., Aatibiot Chemother 5: 632-639, 1955.

'1 yones, W. F., Nichols, R. L. and Finland, M., Proc Soc Exp Biol Mad
93: 388-393, 1956.

12 ¥ienholz, M. and Krigar, G., Arzneim. Forsch 16: 1104-1105, 1966.

13 siiver, P., Leming, B. and Cohen, E., In Current Chemotherapy, Bol. I,
W. Siegenthaler and R. Luthey eds. American Suciety for Microbiology,
Wash., DC 1978.

1% Section 8.1ii, Appendix A, of this submission.
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] Among antiblotics, a great number (including e
mycin) are active against gram-positive bacter

° Virginiamycin has already met the Human #nd Animal Health

Safety Criteria for Antibiotics in Animag Feeds.

The following table lists the M.I.C. of virginiar cin against a

variety of bacterial organisms.

In vitro Minimal Inhibitory Concentrations (M.I.C.) in ug/mi’®

y

Organism

Staphylococcus aureus
Sareina lutea
Streptococcus pneumoniae
Streptococcus faecalis
Corynebacterium zerosis
HBemophilus pertussis
Neigseria meningitidis
Clostridium welchii
Bacillus subtilis
Lactobacillus acidophilus
Escherichia coli

Proteus mirabilis
Pasteurella pestis
Shigella flexneri
Brucella abortus
Mycobacterium tuberculosis
Candida albicans
Trichomonas vaginalis
Mycoplasma gallisepticum
Leptospirae

Trichophyton mentagrophytes 8410
Treponema hyodysenteriae

'S vanbijck, P.J.

M.I.C. of virginiamycin

Chemotherapy 14:322-32, 1969.

fore, should an unlilkely increase in ery:hromycin resistant
microbes moterialize, the abundant availability of
alternative agents would minimize any regulting impact.
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b) Virginiamycin is extremely non-toxic. No toxic efgco Jtt.aiﬁn.z
able to virginiamycin could be demonstrated in any of a number
of acute and chronic toxicity studies performed on a variety
of animals including mice, rats, dogs, swine and chickens.

The oral LD5 of virginiamycin in mice was greater than

1500 mg/kg; gigher doses were precluded by the extreme viscosity
of the resultant suspension. Three-month chronic oral toxicity
studies of virginiamycin were coanducted in rats and beagle

dogs at dose levels of 5, 22.5 or 100 mg/kg/day. All animals
grew well and showed no signs of local systemic toxicity.
Numerous biochemical tests performed during the studies were
normal in all respects, as were microscopic examinations of
tissues from the animals at the conclusion of the experiments.

¢) Virginiamycin, the active ingredient in the products which are
the subject of the proposed actions, is manufactured in
Genval, Belgium, by Recherche et Industrie Therapeutiques,
S.A., a wholly owned subsidiary of SmithKline Corporation. It
is produced by a fermentation process in which wastes are
minimized as much as possible. Solvents are 99%, or more,
recovered and recycled. Disposal of the waste water couforms
with provincial and local requirements.

!

With respect to manufacturing operations performed in this

country, i.e. blending of the lesser concentrated premixes

('Stafac' 22 and 'Stafac' 110) from the primary premix ('Stafac' 500),
our manufacturing facilities comply with all local and state
regulations for waste water and air filtration systems.

SmithKline Animal Health Products hereby certifies that,
during the course of the above mentioned manufacturing opera-
tions, effluent emissions into the environment will be within
the limits set forth by Faderal, State or local regulations.

PROBABLE UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS

As stated above, the probable.impact of the proposed action is
beneficial., There are no known adverse environmental effects.
Potential pollutants resulting from the manufacturing process are
in compliance with Provincial, Federal, State and local regula-
tions. The compound is excreted in very low concentrations as the
intact drug even after administration at the highest racommended
use level for prolonged periods. Virginiamycin is non-toxic,
rapidly degraded in feces and soil and only sparingly soluble in
water; thus the possibility of water contamination by leaching or
other entry iato the food chain as a contaminant is practically
non-existent.

For
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ALTERNATIVES TO THE PROPOSEL ACTION

The only specific alternative to the proposed actions would be
refusal to approve the New Animal Drug Application. This would,
however, deny the farmer the benefits which could be realized by
use of virginiamycin in terms of the economic gain afforded hy
increased weight gain and improved feed efficiency in poultry:

such action would hardly seem justifiable in view of the lack

of toxicity, the absence of human health hazard, and the negligible
impact on the environment associated with the use of virginiamycin.

There are several antibiotics used in poultry which have one or
more of the same claims presently approved for virginiamycin.
However, it may be noted that many of these products contain .
tetracyclines and/or penicillin. The subcommittee on low-level
antibiotics in animal feed of the National Advisory Food and Drug
Committee has recommended that use of penicillin and tetracyclines
be discontinued for growth promotion and feed efficiency for species
whare there are satisfactory substitutes available. Virginiamycin
has been shown to be a viable alternative to penicillin and the
various tetracyclines, for improving weight gain and feed efficiency
in poultry.

Other factors which distinguish virginiamycin from many 1f not all
antibiotics currently approved for poultry are:

° It is a composite antibiotic and consequently less likely to
induce bacterial resistance than single entity products.

° No withdrawal period is required baecause it is poorly absorbed
from the digestive tract of domestic animals.

® It is not, in this hemisphere, used in human therapeutics;
however, it has met the Human snd Animal Health Safety Criteria
for Antibiotics in Animal Feeds and is currently dispensed as
a swine growth enhancer.

0 It is completely non~toxic, excreted in very low concentrations
and rapidly degraded. '

These factors illustrate the numerous advantages virginiamycin offers
over the presently available products.
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7.

SHORT-TERM USE OF THE ENVIRONMENT VS LONG~TERM PRODUCTIVITY

In recent years, there have been significant changes in tlg 0 ' 3 8 4
agricultural sector of the American economy. Growing populations—-
both here and abroad-—have increased the demand for the entire
range of grain and meat food products. Large scale production to
meet this rising need has become a highly technical and more
efficient process. Among the numerous tools employed toward this
end are a vast array of animal health products. By employing
antibacterial agents to control disease and stimulate rate of
growth, a more efficient utilization of fecdstuffs has been
realized. The result has been to increase the abundance of

food by enriching the supply of food-animal products with the

high quality protein value essential for good nutrition and

health at prices within the grasp of the consumer.

IRREVERSIBLE OR IRRETRIEVABLE COMMITMENTS OF RESOURCES

Since virginiamycin is produced by a bacterial fermentation
process, the expenditure of msnufacturing resources is minimal,
and the solvents usad are 99% or more recovered and recycled.
Hence no significant commitment of irretrievable resources will
result from the production of virginiamycin.

OBJECTIONS TO THE PROPOSED ACTION

No known objections have been raised by other égenciea, organizations
or individuals.

The information presented in this Environmental Impact Analysis
Report demonstrates that the proposed action will not adversely
affect the quality of the human enviroament within the meaning
of the National Environmental Policy Act. Therefore, an Environ-
mental Impact Statement is not required.

BENEFIT TO THE PUBLIC VS POTENTIAL RISX

Controlled clinical studies have demonstrated the potential benafits
virginiamycin could offer the chicken farmer in terms of increasad
growth rate as well as feed efficlency rasulting in lower unit
production costs. In the marketplace, these benefits could ba
translated into increased availability of poultry at a lower cost

to the consuming public, in return for negligible changes in the
environment.
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Greenhouse Phytotoxicity Evaluations of Litter from

Virginiamycin Treated Broilers on Seven Crops

For:

-+ Smith Kline Animal Health Products
. Applebrook Research Center
1600 Paoli Pike
‘West Chester, PA 19380

By:

WARF Institute, Inc.
P. 0. Box 7545
Madison, WI 53707

Study Director: G. E. Schmelesky
Head, Pesticide Evaluation Department

- -~WARF Institute No. 6121161 - 1199 IT
6121226 - 1228 II
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SUMMARY
Litter from podltry-fed with Virginiamycin treated feed (20 grams
per ton) had no effect on the growth of wheat, pepper, tomato, barley

and fescue when applied to loam soil at 4 toms per acre and no effect

.on corn at 10 tons per acre.

The growth of beans and cucumbers were somewhat inhibited. The

--mumber of large bean plants was about 157 less than the controls at

4 tons per acre and the number of large cucumber plants about 20% less

at 5 tons per acre.

OBJECTIVE

The objectives of this project were to determine the effects
on crop growth.of litter from poultry that were fed Virginiamycin
treated feed. The treated feed contaiuuwd 20 grams per ton of
Virginiamycin. The litter was incorporated into the covering soil to a

depth of 2 1/2 inches at 4 - 10 toms per acre.
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METHODS & MATERIALS

Litter - During the fall of 1976, Smith Kline Animal Health collected

litter from pens of broilers which were fed a basal ration and a medicated

ration containing Virginiamycin at 20 grams per tom of feed.

The following were received from Smith Kline on December 7, 1976:

1.

3.

[’.

Date

Received Institute No.

Three separate drums of air-dried poultry medicated

litter; approximately 40 kg each.

Three separate drums of air-dried poultry control

litter; approximately 40 kg each.

‘Five jars of fresh medicated poulitry manure.

Five jars of fresh control poultry manure.

WARF

Sample Designation (Air-Dried)

12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76

12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76
12-7-76

6121168
6121169
6121170
6121171
6121172
6121173

6121175
6121177
6121179
6121181
6121183
6121185
6121187
6121189
6121191
6121193

Drum No. 3, Poultry Medicated 40.9 kg
Drum No. 3, Poultry Medicated 44.6 kg
Drum No. 3, Poultry Medicated 40.2 kg
Drum No. 4, Poultry Control 38.4 kg
Drum No. 4, Poultry Control 41.6 kg
Drum No. 4, Poultry Control 42.6 kg
Jar No. (Fresh Sample)

2 Control Poultry 10-26~76
4  Medicated Poultry 10-26~-7C

6 Control Poultry 10-28~76

8 Medicated Poultry 10-28-~76
10 Control Poultry 11-1-76
12 Medicated Poultry 11-1-75
14 Control Poultry 11-3-76
16 Medicated Poultry 11-3-76
18 Control Poultry 11-5-76
20  Medicated Poultry 11-5-76

e b 3
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Sample Preparation

One~third of each drum was ground in a Hobart food chobper for two
minutes and returned to the same drum in 2 sealed plastic container.

The sealed drums were stored at 3 North, average temperature 60°F.

Date of WARF
Sample Grinding Institute No., Sample Designation

12-15-76 6121168 Drum No. 3, Poultry Medicated 40.9 kg
12-16-76 6121169 Drum Ne. 3, Poultry Medicated 44.6 kg
12-16-76 6121170 Drum No. 3, Poultry Medicated 40.2 kg
12-15-76 6121171 Drum No. 4, Poultry Control 38.4 kg
12-15-76 6121172 Drum No. 4, Poultry Control 41.6 kg
12-15-76 6121173 Drum No. 4, Poultry Coutrol 42.6 kg

Moisture.Deterﬁinations

Random samples of thé ground air-dried manuré wi.re submitted to the

proximate lab of WARF Institute aiong with the fresh samples for moisture

determinations. ’
Percent
WARF Institute No. Sample Designation Moisture

6121168 Drum No. 3, Poultry Medicated 10.5
- 6121169 Drum No. 3, Poultry Medicated 26.1
6121170 Drum No. 3, Poultry Medicated 10.6
Average 15.7

6121171 Drum No. 4, Poultry Control 11.8
6121172 Drum No. 4, Poultry Control 10.2
6121173 Drum No. 4, Poultry Control 9.8
Average 10.6

6121185 Drum No. 12, Poultry Medicated 62.3
6121189 Drur “o. 16, Poultry Medicated 65.5
6121193 Drum No. 20, Poultry Medicated 58.8
6121177 - Drum No. 4, Poultry Medicated 64.1
6121181 Drum No. 8, Poultry Medicated 63.0
Average 62.7

6121175 v Drum No. 2, Poultry Control 70.4
6121179 Drum No. 6, Poultry Control 6l.4
6121183 Drum No. 10, Poultry Control 54.2
6121187 Drum No. 14, Poultry Control 66.4
6121191 Drum No. 18, Poultry Control - 63.9
’ - Average 63.3
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$0il Source and Analysis

8601370

Soil for the project was obtained from Wipperfurth & Endres,
Waunakee, WI 53597. During 1976 wheat was grown on the soil by farmer,

D. Hoffman. The last two previous years the soil was used for growing

\
lima beans.

} A representative sample of the soil was sent to the state soil lab -

b

; for analysis and type determination.

i The'soil and physical analysis of the soil used in the experiment i

é are attached in the following (2) reports.

x ,

i

]

| s

i

é

i

!

I

t

|

!

v

e s




COOPERATIVE EZXTENSION PROCRAMY

M . ﬂ M{ Univorsity ¢f Wisconsin--Extonsion
ik @, Univergity of Wisconsin—Madisen

82l & Plant Analysis Laboratory, 808 South Park Stract, Madison, Wisconsin 5§3715; 608-262-4364
DEPARTMENT OF SOIL, SCIENCE

February 16, 1977
Acct. 900
Lab No. 01177

MEMO

TI0: G. Schmolesky

: WARF Institute, Inc.
PO Box 75uS

Hadison, WI ~ S§3707
FROM: Soil/Plant &nalysis Lab

e

SUBJECT: Results of physical andyses on 1 soil sample submitted
Dacember 22, 1976.
Sample ID Sand Silt Clay
— —
1 L 63 23
If you have an

any quastions concerning these analyses, please feel
free to contact us.

/sf
Encl.

" University of Wisrontin-Extangion e United Ststes Depzrtmant of Apriculture @ Visconsin Counties
Coaperating and Providing Equsl Ogmmm in Employmant and Fropram: nm,
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COOPERATIVE EXTENSION PROGRAMS
m University of Wisconsin—Extension
University of Wistconsin~-Madizon
Soil & Plant Analysis Laboratory, 806 South Park Strect, Madison, Wisconsin 53715; 608-262-4364

DEPARTMENT OF SOIL SCIENCE

December 16, 1976
Acet. 900
Lab No. QOHOS35

REGENVED

MEMO —
DEC 2 0.1976
5
__0_= G. SChm(c'J.ESkY ) ) 4™ AP S QAL L2 00 wta s A Iai € Aotk Ml N o
WARF Institute, Inc,
3301 Kinsman Blvd.
" Madison, WI 53707
FROM: Soil/Plant Analysis Lab
SUBJECT: " Results of analyses on 1 soil sample.
Sample ID pH SHP 0.M. P K Ss%
“T/A 1bs/A
1l 5.7 5.7 57 350 270 10

*%SS = soluble salts in mhos x lo-slcm

The physical analysis was missed on this sample and the soil was inadvertently
discarded before the error was noticed. We will be happy tc run the physical
analysis if you care to resubmit another soil sample. We are sorry if this error
has caused you any inconvenience.

If you have any questions concerning these analyses, please feel free to
contact us.

/st

Uniwsity of Wisconsin—Extension @ United States Department of Agricuiture o Wiszontn Counties
Coopersting and Providing Equal Opportunities in Employmant and Programmng

~
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Litter Application, Treatment Rates and Planting

The soill was sifted through a 0.5 c¢m mesh screen and put in 2.25
square foot flats in the greenhouse.
‘The litter application rates for the seven crops were based on the
recommendations as presented by the following publications:
University of Maryland Fact Sheet 39
Poultry Manure is Valuable Fertilizer
. V. A. Bondel, C. S. Shaffner and H. A. Hunter
Depts. of Agronomy, Poultry and Agronomy
Revised, May 1966
_ University of Georgia Leaflet 206
" Poultry Waste - Georgia's 30 Million Dollar Forgotten Crop
Harry D. Muller, Extension Poultry Scientist
November, 1974
The dosage rate for 1 ton per acre is 46.7 grams per flat. All
*) dosages given below were calculated on the basis of moisture determinations

made directly prior to the start of the experiment.

Poultry Medicated

For barley and fescue:

4 tons per acre is 186.8 grams wet manure or
84.1 grams of air dried manure per flat

For wheat, green beans and peppers:

4 tons per acre is 186.8 grams wet manure or
89.8 grams of air dried manure per flat

For cucumbers:

" 5 tons per acre is 233.6 grams wet manure or
112 grams of air dried manure per flat

For coru:.

10 tons per acre {s 467.2 grams wet manure or
224 grams of air dried manure per flat

- et o i e A b 4 e v e e e e
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— 001374

Poult:gﬁCpntrol

For barley and fescue:

4 tons per acre is 186.8 grams wet manure or
76.6 grams of air dried manure per flat

For wheat, green beans and peppers:

4 tons per acre is 186.9 grams wet manure or ,
78.2 grams of alr dried manure per flat

For cucumbers:

5 tons per acre is 233.6 grams wet manure or
97.7 grams of air dried manure per flat

! For corn:

10 tons per acre is 467.2 grams wet manure or
195.4 grams air dried manure per flat

The samples which were previously ground were weighed in the above
( amounts. Two and one-half inches of the covering soil of each flat was

placed in a five gallon codtainer and mixed with the sample for four
minutes with a Hobart blender.

The flats were tagged with a marker as the mixes were completed
with the following designations: |

PM  Poultry Medicated No. 1 through 5 (replicates)

PC  Poultry Control = No. 1 through 5 (replicates)

CK No Manure . No. 1 through 5 (replicates)

The treated and untreated flats were placed on the greenhouse bench
and ;eeded. A planting form was used which contained 20 holes equidistant
from the flat gides and from each other. The crop, variety, number of

seeds per flat and planting depth were as follows:




Crop Variety

Corn Wis. 900

Cucumber Impfcved'Chicago
Pickling

Green Bean Green Podded Bush

Pepper California
Wonder 357
Wheat Timvrin
Barley Dickson
Fescue Penonlawn

Seeds per Flat

20

20

20

20
40
40
100

) "
o3 WARF INSTITUTE, IN

MADISON, WISCCNSIN

001379

Planting Depth {cm)

2.54

1.27
2.54

1.27
2.54
2.54
:1.27

The fescue seeds were planted in five rows (20 seeds per row) equi-

distant from the flat sides and from each other.

Immediately after planting each flat was watered with 2 liters

using a sprinkler head to evenly distribute the moisture. Equal moisture

per flat was added daily as required.
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RESULTS AND DISCUSSION ’

Barley - The results are given in Table I

At 23 days after planting éhe total stand count in each plot was
.recorded. At the samé time the average heights of ten plants in the poultry
medicated and poultry control plots and twenty plants in the untreated
plots were recorded. In each plot the readings were taken for the first
two plants in row onme, plants two, three and four in rows two and three
and the last two plants in row four. In those instances where no plants
or one plant was present it was so noted.

Prior.to discarding the plots, 35 mm pictures of replicate one for the
barley medicated, control and untreated were taken.
Wheat - The results are given in Table II.

At 22 days after planting the total stand count in each plot for
the wheat was recorded. At the same time the average heights of two plants
per ten iocations per plot were recorded. In each plot the readings
were taken for the first two plants in row 6ne, plants two, three and four
in rows two and three and the last two plants in row four. In thosge
instances where one plant was present it was so noted.

Prior to discarding the plots, 35 mm pictures for repliéate three
for wheat poultry medicatad, poultry control and untreated plot were
taken.
Feséue - The results are given in Table III.

At 33 days a stand count of plants for each'of five rows in a plot
were recorded and totaled.

35 mm pictures of replicate one of the poultry medicated, poultry

control and untreated plot were taken.’

et et . s e e nm e et i+ i e e e s e e e e
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All plants from each plot were cut 3.7 centimeters from the soil
surface and the weight for each plot was recorded.
At 53 days all plants from each plot were cut at 2.54 centimeters from

the soil surface and the weight for each plot was recorded.

- Corn - The results are given in Table IV.

At 22 days after planting the total stand count for corn was recorded.

‘The height of the plants per plot were recorded accordingly: 0 - 15,

15 - 30, and 30+ centimeters.

35 mm pictures of replicate three of the poultry medicated, poultry
control and untreated plot were taken.

Those plants with wilting of the new growth were recorded for each plot.
Green Beang - The results are giveﬁ in Table V.

At 22 days after planting the total stand count for green beans was
recorded. In additicn those plants with primary leaves at least five
centimeters wide and eight centimeters long or longer were recorded as
well as all those seedlings which were smaller.

35 mm pictures of replicate four for the poultry medicated, poultr&
control and untreated plots were taken.

The weights of all larger bean plants per plot were recorded and
the average weight cf those plants with leaves at least 5 centimeters
wide and 8 centimeters long noted.

Cucumver -The results are given in Table VI.

At 34 days after planting the total stand count for cucumbers were

recorded. In addition the height of the ;lants per plot were recorded

accordingly: 0 - 15, 15 - 30, and 30+ centimeters.
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At 40 days 35 mm pictures of replicate four of the poultry medicated,
poultry control and the untreated plot were taken.
All cucumber plants 15 em or larger were cut at the soil level and

the weight for each plot was recorded. The roots were removed for obser-

" vation.

The degree of plant injury was noted and the number of leaves with

necrotic lesions was recorded.

Pepper and Tomato - The results are given in Table VII.

At 19 days after the pepper had been seeded 10 (6 - 8 centimeters)
stokesdale tomaéo seedlings were transplanted in each flat.

At 40 days after seeding 35 mm pictures of reﬁlica:e three of tﬁe
poultry medicated, poultry control and the untreated plot wefe taken.

At 56 and 42 days after transplanting, the number, size and phytotoxic
effects were observed and recorded for the pepper and tomato seedlings,

respectively.

001378
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Table I
Barley (Dickson)
Average Height (cm)
of 1 Seedling per 10 Locations Average

per Plot (2 Seedlings in the Height Stand

Treatment Repl. Untreated) 23 Days After Planting (cm) Count
Poultry 1 27 30 32 33 31 19 30 28 32 30 29.2 19
Vedicated 2 - 25 18 - 31 10 31 34 23 31 25.4 18
4 ton/acre 3 30 30 29 32 30 28 24 34 33 - 30.0 17
o4 29 28 26 27 26 30 28 - 32 31 27.4 16
5 28 22 22 25 28 25 29 26 33 30 26.8 20
Total 1,280 90
Average 27.8- 18
Poultry 1 21 27 29 31 31 32 25 33 28 - 28.5 18
Control 2 19 17 18 24 31 26 30 34 35 30 26.4 20
4 ton/acre 3 29° 30 29 27 28 30 28 31 31 24 28.7 19
4 26 30 28 19 33 29 29 29 32 - 28.3 18
5 - - 18 27 27 25 31 14 22 28 31 24.8 18
Total 1,286 93
. Average 27.3 18
Untreated = 1 346 33*% 34 33 34 30 30 32%# 30 33 32.3 36
2 26 29*% 30% 30 26 25 26 30 32 30* 28.4 36
3 29% 24 28 26 31 26 27 33 29 31 28.4 40
4 34 33 32 33% 29 27 28 28 26 29 29.9 39
5 32 30 30 3% 33 32 30 29 33 30 31.0 40
Total 1,500 191
Average 30.0 38

*One Plant Only

P
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: Table II
! Wheat (Timwin)
i
i Average Height (cm) Average
i of 2 Seedlings per 10 Locations Height Stand
{ Treatment Repl. per Plot 22 Deys After Planting (cm) Count
{
§ Poultry 1 25 24 18 16 22 19 19 20 25 25 21.3 37
| Medicated 2 19 18 17 15 17 18 20 20 20% 22 18.7 38
| 4 ton/acre 3 28 22 20% 25 21 2. 16 25 22 25 23.3 36
i . 4 29 22 27 19 19 22 20 19 24 26 22.7 40
| 5 29 26 25 22 21 25 21% 21 23 24  23.7 37
Total -109.7 182
Average 21.9 37
; .. .. Poultry 1 21 17 16 16 18% 20 21 15 24 24* 19.2 36
Control 2 21 20 14 14 17 23 22 20 22 21* 19.4 39
4 ton/acre 3 26 24 23 19 19% 19 24 28 23 28 . 23.3 38
. 4 20 21 20 23 23 19 22 20 18 20 20.6 40
5 23 24 25 21 22 26 22 22 26 22 23.1 38
4(. Total 105.6 191
Average 21.1 38
| Untreated 1 18 16 18 18 16 20 22 20 25 26 19.9 39
2 16 20 19 20 23 17 17 19 25 23 19.9 37
3 3 18 21 26 17 27 26 20 28 24 25 23.2 40
4 19 17 27 18 21 25 22 16 26 28 21.9 38
5 24 26 23 25 22 25 26 17 28 26 _24.2 37
Total 109.1 191
. Average 21.8 38
*One Plant Only
1«
3l
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Lj WARF INSTITUTE, INC.

.MADISON, WISCONSIN

5 Rows, 33 Days

Stand Count

Fescue (Pennlawm)

per Plot

Table III

Total
Stand
- Count

33 Days

nf Plant
Cut 3.7 cm from

Poultry 1
Medicated 2
ton/acre 3
4
3

Total
Average

Poultfy

Control
4 ton/acre

Total
Average

{ntreated

LW,

Total
Average

W W

16
13
18
16
17

14
i7
17

13

15
17
17
16
16

13
16
13
17
16

14
17
17
15

16 .

17
18

17

15
13
17
14

16

19.

1
o

15
16

14

16
18
15
19
18

16
14
15
11
17

16
16
18
17
11

16
13
17
14
14

17
14

16
20

16
17
16
18
20

76
69
80
72

80

=
MR A
N
w

CORMM MO
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0.90
0.75
1.15
1.10

.25

5.15
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Table IV
’ Corn (Wis. 900)
22 Days Plant Wt.
Plants 34 Days After Planting-Ht. of in gm of Average Plants
: Stand with Wilted Plants in cm, Range Per Plot All Plants Wt. in gm with Wilted
Treatment Repl. Count New Growth ~ 0-5 15-30 30-45 45+ 45+ cm per Plant New Growth
Poultry. 1 20 9 0 0 2 18 154.0 8.5 0
Medicated 2 19 2 0 2 1 15 119.2 7.9 1
10 ton/acre 3 20 4 0 0 0 20 197.3 9.8 1
) 4 16 1 0 1 0 14 110.4 7.8 0
5 18 0 1 2 4 1 89.1 8.1 0
Total 93 16 1 5 7 80 670.0 - 2
Average 1 5 8 86 134.0 8.4 -
~, Poultry 1 20 3 0 0 3 17 141.0 8.3 0.
Control 2 19 4 0 1 3 15 123.4 8.2 0
10 ton/acre 3 20 5 0 1 ‘2 17 149.4 8.8 1
4 H 0 0 1 4 13 110.5 8.5 , D0
5 19 0 2 3 1 13 107.1 8.2 0
Total 96 12 2 6 13 76 631.4 - 1 -
Average 2 6 14 79 126.3 8.3 -
Untreated 1 i9 0 0 0 1 18 132.5 1.4 0
2 18 0 1 2 0 15 126.7 8.4 0
3 18 Q 0 0 ¢] 18 129.2 7.2 0
4 19 0 0 1 5 13 74.0 5.7 o
5 19 0 0 0 2 17 89.1 5.2 0
— — —— — — —— r——————  w———— @ ——
Total .93 0 1 3 8 81 551.5 - € o
Average 1 3 9 87 110.3 6.8 - =
&>
=)
L2
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Weight in Grams
Larger Plants

Average Plant
Weight in Grams

- B WARF INSTITUTE, INC,
’ MADISGN, WISCONSIN
Table V
Green Bean (Green Pocdded Bugh)
22 Days After Planting
Plants with
Primary Leaves
5 cm. wide and ‘
8 cm. long or Smaller Total Number of Bronzed
Treatment Repl. longer Seedlings Plants Necrotic Leaves
Poultry 1 11 - 7 18 2 slight
Medicated 2 Y12 4 16 none
4 to/acre 3 14 3 17 5 slight
4 12 6 18 2 slight
5 11 2 13 . none
Total 60 22 82 9 slight
Percent 713 27 - -
Poultry 1 6 7 13- - 1 slight
Control 2 16 0 16 1 glight
4 ton/acre 3 15- 0 15 2 moderate
b 14 3 17 2 moderate
5 18 0 18 2 slight
Total 69 10 79 4 slight
Percent 87 13 - 4 moderate
Untreated 1 14 5 19 none
2 14 1 15 2 glight
3 12 4 16 4 siight
4 17 1 18 3 slight
5 pi:] 0 19 none
Total 75 11 86 9 slight
Percent 86 14 - -

FORM 26-4A
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Table VI
Cucumber (Improved Chicago Pickling)
Height in cm 34 Days Total Plant Weight in Grams
Stand after Planting Number of Plants per Plot of Plants Average Weight 1in
Treatment Repl, Count ©0-15 15-30 30 + 15 cm or larper 15 cm or Larger grams per Plant
Poultry 1 12 3 9 0 10 121.1
Medicated 2 13 3 io 0 - 10 111.9
5 fon/acre 3 12 3 9 0 10 140.7
4 12 8 . 4 0 7 57.0
5 1 1 5 0 a 63.2
Total 65 28 37 0 44 493.9 11.2
Percent 33 57 0 -
‘Poultry 1 12 2 9 1 11 163.8
‘Control 2 16 2 11 3 14 147.8
5 tonfacre 3 14 2 11 1 12 136.5
: 4 13 3 10 0 10 105.8
59 5 4 0 _6 _50.6 = .
Total 64 14 45 5 53 604.5 11.4
Percent 22 70 8 -
Untreated 1 19 7 12 0 13 " - 133.0
2 i5 0 13 2 13 148.6
3 16 3 13 0. 13 112,2 ,
4 17 9 8 0 9 86.1 '
5 1 5 1 9 1 _9L.4
Total 83 % 57 2 59 5713 0.5
Percent 29 69 2 - S
. @
- GO
N
FORM 184A
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Table VII
Pepper (California Wonder 357) and
| | : ' Tomato Tranaplants (Stokesdale Hybrid)
Pepper - 56 Days Tomato -~ 40 Days
Height Haight Height , :
Stand less than greater than Stand less than Height ™ ,
! " Treatment Repl. Count 5 cm 5 .cm ] Count 20 cm . 20-30 cm :
I Poultry 1 9 2 7 16 0 10
. - Medicated 2 8 2 6 10 1 9
A 5 ton/acre 3 13 5 8 10 0 10
: 4 16 . 4 6 9 2 7
5 9 ¥ & 10 3 1
Total 49 18 31 49 6 43
Percent 37 63 12 88 ‘
Poultry . 1 6 6 0 10 0 i 10 i
Control "2 12 4. 8 10 1 v 9
5 ton/acre 3 -13 6 7 9 1 8 f
4 13 5 g 9 2 7 i
5 1 & 1 10 3 A .-
Total 55 25 30 48 7 41 '
Percent 46 55 15 86 ;
Untreated 1 11 4 7 9 i 8
i 2 9 3 6 9 2 7
! 3 11 2 9 9 1 Sy
4 12 6 6 10 3 =0 :
5 i 2 4 10 _2 -8 |
) !
Total 54 22 32 47 9 8 ~
Percent 41 59 19 g

FORM 284A




Treatment

, Poultry Madicated
Poultry Control
b Untreated

Treatment

I B

Poultry Medicated
Poultry Control
Untreated

FORM TR.4A
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Range in Height in Centimeters
34 Days After Planting

Table VIII ~ Continued

- 0 -13

28
14
24

Pepper
Stand

Count

49
54

EJEY WARF INSTITUTE, INC.

MADISON, WISCONSIN

Cucumber (Improved Chicago Pickling)

Number of Plants
15 cm or iarger

v;%'a’." 3 : R i

15 - 30 30+ at 40 Days Average Weight in Grams per Plant
37 0 44 11.2
45 5 53 11.4
57 2 i 59 9.7
Pepper and Tomato
(56 Days)

Pepper Pepper Tomato Tométo Tomato
less than greater than Stand less than 20 - 30
5 cm 5 cm Count 20 cm cm
18 - 31 49 6 43
25 30 48 7 41
22 32 47 9 38
<
<
<)
@o
+iz]
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WARF INSTITUTE, INC. B

MADISON, WISCONSIN

Table VIIL - Conzinued ' =

Feacue (Peanlawn) ‘ : ;

Plant Weight (Grams) . A

: : 33 bays 53 Days §
j : Cut 3.7 cm Cut 2.54 cm r
! Treatment Range in Stand Count (Total) ‘from Surface from Surface
o ) Poultry Medicated 69 -~ 80 (377) 5:15 22.0
o Poultry Control 73 - 84 (394) 5.95 26.7

Untreated . 81 - 89 (426) 5.15 32.8

. Bean (Green Podded Bush) 22 Days After Planting

Large Small "Total Necrotic Range in Plant Weight in Grams
Treatment Plants Plants Plants Leaves (Large Plants)
Poultry Medicated 60 22 82 9 slight 3.2 - 4.5'
4 slight
Poultry Control 69 10 79 4 moderate 3.3 - 4,2

Untreated

75 11

86
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Treatment

Poultry Medicated
Poultry Control
Untreated

Treatment
Poultry Medicated

Poultry Control
Untreated

Treatment
Poultry Medicated

Paultry Control
Untreated

FORM 8. 1A

Total

Plants

93
26
93
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Barley (Dickson)

Range in Stand Count

16 - 228
18 - 20
36 - 40

Wheat (Timwin)

Range in Stand Count

36 - 40
36 - 40
37 - 40

: t
EY WARF INSTITUTE, INC.
MADISON, WISCONSIN
Table VIII - Summary
Corn (Wis. 900)
22 Days
Plants 34 Days After Planting Average Welight Plants
with Wilted - Range in Height cm in grams per with Wilted
New Growth 0-15 15-30 30-45 45+ 45 cmt New Growth
16 1 5 7t 8.4 2
12 2 6 13 . 76 8.3 1
0 1 3 8 81 6.8 0

23 Days After Planting

Total Plants Average lleight, Centimeters

%0 co ' 27.8
93 27.3 ’
191 30.0

22 Days After Planting

Total Plants ~Average Height, Centimeters

188 21.9
191 21.1
191 . 21.8

ggei1oo0
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CONCLUSIONS
Beans

There were a total of 9 fewer large plants out of 69 i; the poultry
medicated compared to the poultry comtrol.

The total stand counts compared favorably, and the average plant
weight for the larger plants in the.poultry medicated and poultry control
plots were identical.

Some slight necrotic lesions were observed in many plots including
the untre;ted plots with no manure. This likely was the result of over
or under watering at a crucial period in the seedlings' growth.

Fescue

The stand counts and the cutting weights at 33 and 53 days were
slightly less fbr poultry medicated than thé poul;ry control but no
phytotoxic or color differences were observed.

However, the stand count and final cutting weight were substantially
higher for the untreated control plots.

Corn

The stand counts and range of plants for the poultry medicated and
poultry control plots were comparable.

Both poultry medicated and poultry control plots had plants (30 cm
or larger).with wilted new growth after 22 days. No injury occurred in the
untreated plots.

The average weights per piant (45 cm or larger) were comparable for
the poultry medicated and poultry control after 34 days.

The éarlier plant injury symptoms had nearly disappeared. No differences

in the roots were noted.

W
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Wheat & Barley

The stand counts and height of plants for the poultry medicated

and poultry control plots were comparable. No phytotoxic effects were

observed.

Cucumber

There were 9 fewef plants out éf 53, 15 em or larger, irn the poultry
medicated plots compared to the pouitry control and 15 fewer plants
compared to the untreated total of 59 plants.

No phytotoxic symptoms were cbgerved on any plants and all roots

vere rormal in the poultry medicated, poultry control and untreated plots.

Pepper & Tomato

The stand counts énd height of ‘plants for the poultry medicated and

poultry control plots were comparable. No phytotoxic effects were observed.

Recommendations

It may be desirable to obtain additional data on cucumbers and

beans as some inhibition of growth was noted.

1gned A /clwwué.«,//

By and For WARF Institute, Iac.

Date: May 12, 1977
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Addendum To:

J WARF INSTITUIE, I °C.

MADISON, WISCONSINM

00139

Greenhouse Phytotoxicity Evaluations of Litter from

Virginiamycin Treated Broilers on Seven Crops

WARF Institute No. 6121161 - 1199 II
6121226 - 1228 II

The medicated poultry manure and control poultry manure treatments

contained essentially the same number of bean and cucumber plants.

No phytotoxicity was observed which could be attributable to the

treatmerits.

Mkl S Mt A5 S . R R

Therefore, no further tests are necescary.

By and for WARF Institute, Inc.

Date: October- 19, 1977




T'JJ WARF INSTITUTE, I* IC.

MADISON, WISCONSIN

Evaluation of the Potential Adverse Activity of

Virginiamycin Residues Contained in Pig Manure

and Broiler Litter to Earthworms

For:

Smith Kline Animal Health Products
Applebroclk Research Center

1600 Paoli Pike

West Chester, PA 19380

By:

WARF Instituce, Inc.
P. 0. Box 7545
Madison, WI 53707

Study Director: G. E. Schmolesky
Head, Pesticide Avaluation Dept.

WARF Institute No. 6121161 - 1199 IV
6121226 - 1228 1V

U P A

e W ek el 3 S e

001392




D ol T S S U U

e S % "I S

™ WARF INSTITUTE, I" 'C.

MADISON, WISCONSIN

001393

The purpose of tﬁis project was to determine whether manure from

OBJECTIVE

swvine and poultry fed virginiamycin treated feed had any effects on the
general condition of earthworms and their reproductive activity.
The same manure and litter samples as referenced in the crop

studies, WARF Institute 6121161 - 1199 I and II and 6121226 - 1228 I and II

were used in the present studies.

SUMMARY
Manure from pigs fed with virginiamycin treated feed (50 grams

per ton) and litter from poultry fed with virginiamycin treated feed
(20 grams per ton) had vo adverse effects on the general condition of

earthworms and only slight differences on the number of eggs and

young.

METHODS & MATERIALS

Soil Source and Analysis

The soil, manure and litter for the project were the same as

previously described in WARF Institute No. 6121161 - 1199 I and

6121226 -~ 1228 1I.

e g
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Manure Samples

Moisture determinations'were made on composites of the air dried

ground manures and fresh manures.

Percent Moisture

Fresh Air Dried
Poultry Medicated " 62,7 13.6
Poultry Control 63.3 10.2
Swine Medicated 70.1 22.1
‘Swine Control 69.5 18.7

The following chart shows the amount of air dried manure which was

mixed with each quart of air dried soil.

Tons of . Grams of Equivalent Grams of
Fresh Manure Fresh Manure Air Dried Manure
per Acre per Test* pey Tagt*
Broller Medicated
‘ 21/2 4.4 1.9
4 7.1 3.1
10 17.7 7.6
Broiler Control
21/2 4,4 1.8
4 7.1 2.9
- 10 17.7 7.2
Swine Medicated
10 17.7 6.8
20 35.4 13.6
Swine Control
10 17.7 6.7
20 . ) 35.4 13.3

*Test containers are one quart jars.

The 5 quawts of soil and manure for each rate were mixed in a V-ghell

blender for 5 minutes. The mixture was divided into 5 equal parts.

e W o i e e - -
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One hundred twenty five milliliters of tap wuter was ad@dgtd s&@ 5
treatment. Fifty red worms were added to each container and the soil
was covered with a damp cheesecloth. The test containers were held at
62°F. Similar moisture levels were maintained by keeping the surface
and cheesecloth damp as required.

The coudition of the containers and worms was observed at 3 and 7
days. After 10 days exposure tha containers were emptied and the
number of worms and their condition were recorded. After returning the
worms to. their respective containers, 6 grams of food (CSMA fly larval
media) was added to the surface before replacing the damp cheesgcloth.

Aftér'ZS days exposure the contaiuners were emptied and the numbers
of worms were recorded. Observations of eggs and young were recorded.
After returning the worms to their respective containers, 6 grams of
CSMA fly larval media was added to the surface and 15 ml of water was
added to the cheesecloth on the surface of each container.

After 35 days the experiment was terminated. Containers were

emptied and the number of adults, esgs and young worms were recorded.
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FORM 28-4A

(4 WARF I"'STITUTE, INC.

Worms
Recovered

10 Days

50 Active
50 Active
50 Active
48 Active
49 Active

49 Active
49 Active
47 Active
50 Active
50 Active

49 Active
49 Active
50 Active
50 Active
50 Active

46 Active
50 Active
50 Active
S50 Active
48 Active

43 Active
50 Active
50 Active
50 Active
47 Active

MADISON, WISCONSIN
RESULTS
Table 1
Worms Active and Worms Active and
Rate ) Soil Condition Soil Condition
Ton/Acte Replicate 3 Days 7 Days
Broiler 1 oK OK
.Madicated 2 oK oK
2 1/2 3 oK (14
. & OK OK
5 oK (1.4
Broiler 1 OK 0K
Control 2 oK oK
21/2 3 OK OK
4 OK OK
5 OK OK
Broiler 1 oK OK
- HMedicated 2 oK oK
4 . 3 oK oK
: 4 0K oK
5 OK OK
Broiler 1 OK OK
Control 2 OK 0K
4 3 oK 0K
4 ov. OK
5 OK OK
Broiler 1 (1):4 Surface Mold
- Medicated 2 OK Surface Mold
10 3 OK oK
4 OK 0K
S 0K 0K

o~~~
25 Days
Young
Worms Eggs Worms
Recovered Present Present
50 Yes Yes
49 Yes Yes
50 Yes Yes
48 Yes Yes
50 Yes Yes
44 NO NO
48 Yes Yes
45 Yes Yes
49 Yes Yes
49 Yes Yes
45. Yes No
48 Yes No
50 Yes Yes
48 Yes Yes
48 Yes Yes
<~ 45 Yes Yes
48 Yes Yes
46 Yes Yes
50. Yes Yes
45 Yes Yes:
42 Yesg gﬁ%
50 Yes G
49 Yes ¥es
49 Yes ¥ex
46 Yes ey
L]
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RESULTS

Table I - Continued

Worms Active and Worms Active and Worms
Rate Soil Condition Soil Condition Recovered
Ten/Acre Replicate 3 Days 7 Days 10 Days
Broiler i Surface Mold Surface Mold 47 Active
Control 2 OK Surfac. Mold 50 Active
10 3 OK oK 50 Active
4 oK OK 50 Active
5 oK 0K 50 Active
Swine 1 Surface Mold " Surface & Deep Mold 49 Active
Medicated 2 Surface Mold Slight Deep Mold 50 Active
1¢ 3 (414 oK 50 Active
4 Surface Mold OK 50 Active
5 oK Surface Mold 50 Active
Swine 1 Surface Mold Surface & Deep Mold 46 Active
Control 2 Surface Mold No Surface but
Deep Mold 49 Active
10 3. OK OK 50 Active
4 0K Slight Deep Mold 50 Active
5 OK Slight Deep Mold 49 Active
Swing 1 Surface & Deep Mold Surface & Deep Mold 50 Active
Medicated 2 Surface & Deep Mold Surface & Deep Mold 49 Active
20 3 0K Deep Mold 50 Active
4 Surface & Deep Mold Surface & Deep Mold 50 Active
5 OK OK 50 Active
Swine 1 Surface Mold Surface & Deep Mold 48 Active
Control 2 Surface Mold Slight Surface &
Deep Mold 50 Active
3 OK Deep Mold ‘50 Active
4 OK 0K 50 Active
5 OK Slight Surface Mold

FORA: 26-4A

530 Active

25 Days
Yourg
Worms Eggs Worms
Recovered Present Present
45 Yes No
50 Yes Yes
48 Yes Yes
50 Yes "Yes
50 Yes No
46 Yes No
50 Yes No
50 Yes Yes
49 Yes Yes
50 Yes Yes
42 Yea No
50 Yes No
49 Yes Yes
50 Yes Yes
49 Yes Yes
47 Yes No
49 Yes No
49 Yes Yes
49 Yes 25
49 Yes ga;s
48 Yes “No
€ad
49 Yes ego
30 Yes Xg4
50. Yes Yes
49 Yes No
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RESULTS
Table I - Continued
25 Days
Worms Acztive and Worms Active and Worms Young
Rate Soil Condition Soil Condition Recovered Worms Eggs Worms
TonfAcre Replfcate © 3 Days 7 Days 10 Days Recovered Present Preseat
Untreated 1 ] oK oK 50 Active 47 Yes Yes
5.1 Grams 2 oK OK 49 Active 50 Yes No
CSMA Fly 3 oK . oK 49 Active 49 Yes Yee
Larval Media 4 oK oK . 49 Active 49 Yes Yes
5 oK (0)4 ' 48 Active 50 Yes No
[
P o
<
g
€
&
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Rate
Ton/Acre Replicate
Broiler 1
Medicated 2
21/2 3
4
5
Total
Broiler 1
Contrel 2
21/2 3
4
5
Total
Broiler 1
Medicated 2
4 3
4
5
) Total
Broiler 1l
Control 2
4 3
4
5
Total
Broiler 1l
Mediecated 2
10 3
4
5

“Total

RESULTS

Tsble 1II

Number Recovered - 35 Davs

Adults

50
45
50
47
48

240

44
48
45
49
A9

235

40
47
49
48
48

232
42
47
48
48
44

229

42
S0

49
45

235

Eggs

71
64
97
42
_1s

349

23
43
71
66
_50

253

71
1
44
58
29

233

32
29
29
49
19

158

57
22
79
55
49

262

Young

00i399
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Rate
Ton/Acre Replicate
Broiler 1
Control 2
10 3
4
5
Total
Swine . 1
Medicated 2
10 3
4
5
Total
Swine 1
Control 2
10 3
4
5
Total
Swine 1
Medicated 2
20 3
4
5
Total
Swine 1
Control 2
20 3
'
5
Total

RESULTS

Table II -~ Continued

Number Recovered - 35 Days

Adults Eggs Young
45 58 5
- 50 75 8
48 109 14
50 71 28
_49 46 11
242 269 66
45 49 0
50 16 0
50 53 8
48 82 25
49 28 18
242 228 s1
42 45 0
50 117 2
49 61 24
49 41 5
49 51 15

239 315 “6
47 105 0
49 76 0
48 89 25
48 48 14
49 41 17
241 359 56
48 .3 o
49 - 43 0
50 97 15
50 94 38
4 105 27
246 387 80
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Rate
Ton/Acre

Untreated
5.1 Grams
CSMA fly
larval Media

Replicate

VNS wWwN =

Total

RESULTS

Table II - Continued

™J WARF INSTITUTE, 1" iC.

MADISON, WISCONSIN

001401

Number Recovered - 35 Davs

A

Adults Eggs Young
46 75 11
49 42 10
47 45 15
48 54 4
48 38 2

238 274 42

AR i Y 2 AL
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Rate of Manure
Ton/Acre

L . ity dthre o o5 vy

Broiler Medicated
21/2

Broiler Control

21/2

Broiler Medicated
4

Broiler Control
4

Broiler Medicated
10

Broiler Coantrol
10

Swine Medicated
10

Swine Control
10

Swine Medicated
20

Swine Control
20

Untreated

Summary of Results } 0 @ ' 4 0 2

Table III

Total Earthworm Stages Which were Recovered from
5 Replicates After 35 Days

Adults Eggs Young
240 349 41
235 253 24
232 233 52
229 158 51
235 262 45
242 269 66
242 228 51
239 315 46
241 359 56
246 387 80
238 274 42
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DISCUSSION & CONCLUSIONS

The total numbers of adult earthworms were esseatially constant
throughout all experiments as shown in Table I. The individual replicates
showed a wide range in the number of earthworm eggs and young as shown
in Table II but the total nﬁmbers for each experimert were similar as
shown in Table III.

The total earthworm recovery data ian Table III was used to compare

the broiler and swine medicated versus the broiler and swine control

treatments.
Percentage Increase or Decresse
of Recovered Earthworm Eggs and Young

Ton/Acre in Virginiamycin Treatment Compared to Controls
Broiler 2 1/2 + 40

Broiler 4 .+ 36

Broiler 10% -9

Swine 10% - 23

Swine 20% - 11

*Some of the treated and control treatments had mold present during the
early portion of the experiment only.

Signed J.o'j/ :{/C/ﬁ.l;W"C;:“;~,/z. >

By and For WARF Institute, Inc.

Date: May 12, 1977
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Evaluation of the Potential Adverse Activity of Virginiamycin Residues

Contained in Pig Manure and Broiler Litter to Hougefly Eggs and Lzrvae

For:

Smith Kline Animal Health Products
Applebrook Research Center

1600 Paoli Pike

West Chester, PA 19380

By:

WARF Institute, Inc.
P. 0. Box 7545
Madison, WI 53707

Study Director: G. E. Schmolesky
Head, Pesticide Evaluation Department

. WARF Institute No. 6121161 - 1199 &
6121226 - 1228
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Manure from pigs fed with virginiamycin treated feed (20 grams
per ton) and litter from poultry fed with virginiamycin treated feed
(50 grams per ton) had 1.10 adverse effects on housefly eggs and larvae
development. I i
In all instances, eggs collected from adult houseflies reared on

the various manure treatments were viable. EAe

OBJECTIVE

The purpose of this fsroj ect was to determine whether manure from
swine and poultry fed virginiamycin treated feed had any effect om the
development of housefly eggs and larvae.

The same manure and litter samples as referenced inm the crop studies,
WARF Institute No. 6121161 - 1199 I and II and 6121226 - 1228 T and II

were used in the present studies.
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METHODS § MATERIALS

Larval Media

Al]l media wefe prepared the day prior to housefly egg collectionms.

I. Poultry and swine manure

Equal quantities of manure were taken from each drum which had
previously been ground and thoroughly mixed.

2500 gram quantities of air-dried manure specimens for each test
series were reconstituted to a fresh 1itt;r basis.

Grams solids per 100 gm nl of deionized water added

Sample _ Fzesh Air Dry to 2500 gm of sir-dried manure
Swine Medicated 29.9 76.6 . 3,875
Swine Control 30.6 82.0 4,215
Poultry Medicated 37.3 84.3 3,160
Poultry Control 36.} 89.4 3,585
II. CSMA

This is a standard media used as a reference comparison. A 2500
gram quantity of CSMA Standard Fly Larval Medium was mixed with 8 liters
of a deionized water suspension containing 80 ml of nondistatic diamalt and
45 grams of active dry yeast. The mediumlwas mixed thoroughly and equal
quantities were transferred to five battery jafs (16 centimeter diameter
by 19 centimeters deep) and covered with a cloth.
Egps

The morning following media preparations, eggs were collected from the
food dishes containing mature FS58W strain héuseflies. Two hundred viable |

eggs were counted onto lined filter paper. The eggs were washed into a

e L s e i e A Ay 1
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1 cm wide by 2.54 cm deep trench in the center of the media. ﬂm@e&gé 0 7

were then covered with the media and the jar openings were covered with a

cloth,

Pupae
Since mature larvae migrate to the surface to pupate, a two-inch
layer of vermiculite was placed on each jaf of medium three days after
éeeding. Six days after seeding the mixture of vermiculite and pupae
was poured on a tray and then screened to recover the pupae.
&1l recovered pupae were counted tabulated and combined for each
test series, '

They were placed in z 30 by 30 centimeter screened cage, fitted with

a sleeve opening and the adult emergence observed. Eggs (0.1 ml) from

the emerging adults were collected and seeded into CSMA media and the number

of pupae and emerging adults were recorded.

These results are shown in Table I.

The experiments using swine medicated and swine control manure were
repeated. The moisture contents of the previously ground samples
were determined to be 23.7 and 20.4 percent respectively.

2500 gram quantities of air dried manure specimens for each test

series were reconstituted to a fresh litter basis.

Grams solid per 100 gm PeibiiZed water per
Sample Fresh Air Dry 2500 gm of air-dried manure
Swine medicated 29.9 76.3 3,878
Swine control 30.6 79.6 4,008

The results are shown in Table II. The experiment was again repeated

and the results shown in Table III.
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(1)0.1 ml of eggs seeded in CSMA larval medium

“Table I 0@349@
<R ) .
) Summary
No. of Pupaell)  Adults(l)
Treatment Repl. Pupae Percent Range Average from Eggs Emerged
- Swine Medicated 1 124 62
. 2 138 " 69
3 125 62
4 99 50
5 L6 58 |
Total 602 50-697 607 592 574
Swine Control 1 190 95
2 186 93
3 - 200 . 100
4 195 98
. 5 188 9%
Total 959 93-100% 962 726 703
Poultry Medicated 1 173 86
2 137 69
3 161 81
4 140 70
5 157 78
Total 768 69-867% 7% 558 529
Poultry Control 1 136 68
: 2 158 79
3 166 83
4 155 78
5 157 78 .
Total 785 68-85% 79% 638 627
CSMA Media 1 194 97
2 169 84
3 162 81
4 199 100
. .’--5' &d_ 92
Total 908 81-100% 91% 1140 1126

eoad = A




Treatment

Swina Medicated

Swine Control

CSMA Media

E ¥ WARF INSTITUTE, I’ 'C.

MADISON, WISCONSIN

‘No. of
Repl. Pupae

Table II

001408

Summary

}Bpae(l)
Percent Range Average from Eggs

Vs WwN =

Total

[V Y RN

Total

Wt & W N

Total

146
133
137
125
127
668

108
132
190

64
202
596
136
150
138
166
153
743

73
67
69
63
64

54
66
95
32
51

68
75
69
83

77 -

63-73%

32-95%

 68-83%

(1)9.1 w1 of eggs seeded in CSMA larval medium

)

667

59%

747

o s mmn e ek -y A ek e e

884

642

830

Adults(l)
Emerged

851

612

822
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Treatment

Swine Medicated

Swine Control

CSMA Media

(1)0.1 ml of eggs seeded in CSMA larval medium

(2)Moldy Surface

T 7 WARF INSTITUTE,L C. *- -

MADISON, WISCONSIN

no1410 |
Table III :
Summary |
No. of Pupae(l)  Adults(l) 1
Repl. Pupae Percent Range Average from Eggs Emerged }
1 154 77 |
2 84 42 [
3 51 26
4 53 27
.5 ._86 43
Total 428 27-77% 437 838 812
1 74 37
2 36 18
3 134 67
4 - 97 49
5 145 73
Total 486 18-73% . 497 680 662
1 176 88
2 176 88
3 120(2) -~ 60 .
4 177 89
5 167 84 .
Total 816 60~89% 82 ¢ 773 729

e e e e -
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Treatment

Experiment 1

Swine Medicated
Swine Contyrol
Poultry Medicated
Poultry Control
CSMA Media

Experiment 2

Swine Medicated .
Swine Control
CSMA Media

Experiment 3

Swine Medicated
Swine Control
CSMA Media

£ ] WARF INSTITUTE, I C.

MADISON, WISCONSIN

Table IV
Summazr g‘g l 4 h ‘
Total Pupae Pupae (1) Adults (1)
per 5 Repl. Average, 7 From Eggs Emerged
602 60 592 574
959 96 726 703
768 77 558 529
785 79 638 627
908 91 1140 1126
568 66 884 851
596 59 . 642 612 -
743 74 830 822
428 43 838 812
486 49 680 662
816 82 773 729

(1)0.1 ml of eggs seeded in CSMA larval medium

y
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" DISCUSSION
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Experiment 1 (Table I).showed a difference in pupae recovery for
the swine medicated (607%) versus the swine control (96%) which did not |
occur for the poultry. Followup experimaents 2 and 3 (lables II and II1I) |
did not show these differences between the swine medicated and swine

control treatments.

CONCLUSIONS

In all instances, eggs collected from adults reared through on the
various manure treatments were viable. The eggs which were seeded onto
standard CSMA larval media developed normally. Pupae and adult recovery

were also normal.

# C -
‘Signed o A ,zf€}61a4a-4éag7{g,

By and For WARF Institute, Inc. .-

Date: May 12, 1977
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Analysis for
Description of Sample
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Submitted by

Claimed Content
Results

Method

Remarks
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T WARF INSTITUTE, T 1C.
MADISON, WISCONSIN
. Report: are submitted to clients on a confidential basis. No reference to the work, the results or

REPORT

Fish Toxicity: Trout, Bluegill
Virginiamycin, Feed Grade
3/8/77 Control Number Lot # AFV/206/75

Smith Kline Animal Health
West Chester, PA

. Raini:ow Trout

24 hours: LCsg - 430 ppm :
48 hours: LC50 - Between 225 ppm and 338 Ppm
96 hours: LCs0 - Between 225 ppm and 338 ppm

Bluegill Sunfish
24 hours: LCs50
48 hours: LCs0
96 hours: LC50

252 ppm
240 ppm

Between 225 ppm and 338 ppm

Bloassay Techniques: Protocol was in accordance with the Fish-
Pesticide Acute Toxicity Test Guideline, Environmental Protection
Agency. ’

Statistical Analysis: Lithfield, J. T., Jr. and F: Wilcoxon. 1949
A simplified method of evaluating dose-effect experiments.
J. Pharm. and Exp. Therap. 96:99-113. (May & August)

Chi2 analysis was run to obtain the "goodness of fit" of the
linear line of the data.

The probit analysis work sheet is the present form being used
by governmental departments within the U.S. Dept. of the Interior,
Fish & Wildlife Service.

to the Institute in any form

ithout written authorig.ﬂBn Ifr@n lths Institute,

Date 5/12/77

"WARF Institute No. 7031198
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& amical Virginiamycin

Total animals = _40
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.5 WARF INSTITUTE, L .C.

MADISON, WISCONSIN
PROBIT ANALYSIS WORK SHEET

Date Tested 04912‘/% 14

kS
Test AnimalRainbow Trout Date Reported 3/12/77
Lot Number # AFV/206/75 ‘Temperature__ I3°F

Water Quality Standard

Exposure Period 24 Hours

Contribution to

ppR No. Dead Y, . Observed % [Expected $% _
Concentration v Total No. Mortality Mortality | O-E | Chi (Nomo MNo. 1)

150 o/10 0 0 0 0

225 0/10 0 (0.3) 1.2 .0¢ 0.005

338 2/10 20 19.0 1.0 0.000

507 7/10 70A 70.0 0.0 } 0

(_,
Total Contribution to Chi 0.005

chi2 = contribution x fotal ;m.mals = 0.050

to Chi
Chi? (p=.05) for (K-2) 2 deg. of freedom = 5.9

K, No. of Doses = 4

LC = 430 ppm Confidence limits (.05) for S:

50
LCy¢ = _ 330 ppm R = S=___ A=
§ = LCgy/LC5+LC50/LC1g _ f£s = A [10 (K-1)/KNT]

2 . fs =

S$ = 1.316 S/fs = lower limit =

Confidence limits (.05) for LCsy S x £s = upper limit =
N' = 20 : 0.6197 | |
£LCsy = S (2.77/JN"] 1.316

= 1.183

fLCs50
L..SO/fLCSO = lower limit = 363 ppm
LCgp x fLCgq = upper limit = 509 ppm

Analysis Bygg;;;éfl‘7?452‘4-34;h=.¢=;,mwmeitﬁEMJ sH77
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- Analysis BY:E;%%E:—¢7.u££:4aunub;;\_a . pate:r SHE/or i

Y 7 WARF INSTITUTE,L C.

MADISON, WISCONSIN
PROBIT ANALYSIS WORK SHEET

Date Tested 0 Q/lzﬁ”‘ 6

rg' " smical Virginiamycin
Test Animal Rainbow Trout - Date Reported 5/12/77
Lot Number #AFV/206/75 Temperature 55°F
Exposure Period 48 Hours - Water Quality _ Standard
ppm No.*ﬁéﬁd/ . Observed % |Expected % Contribution to
Concentration Total No. Mortality Mortalitv | O=E | Chi (¥omo No. 1)
100 0/10 ' 0
150 17 o7/ "~ - 0
225 2/10 20
338 10/10 100
'( * . wee vae
Total animals = Total Con:ribution to Chi
K, No. of Doses = Chi? = contribution x totalfﬁgimals -
t~ Chi
ICgyq = chi? (p=.05) for (R-2)___deg. of freedom =_
LCso = Between 225 & 338 ppm Confidence limits (.05) for S:
Lcl6 = R = S = A=
S = LCgy/LC5o+LC50/LC16 £s = a [10 (R=1)/RVNT] ;
p) . fs = %
S = S/fs = lower limit = %
Confidence limits (.05) for ICqp S x £s = upper limit = %
. | |
!

£LCsg = § [2:TTAN"]

fLCgp =

Logg/fLCg = lower limit =
LCgg x fLCg5q = upper limit =
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|7 WARF INSTITUTE, INC.

MADISON, WISCONSIN
PROBIT ANALYSIS WORK SHEET

i:.emica 1 Virginiamycin

po0i4q18

Date Tested 4/12/77

Test Animal Rainbow Trout -

Date Reported 5/12/77

Lot Number {##AFV/206/75

Temperature 55°F

Exposure Period 96 Hours

Water Quality Standard

pm No. Dead / Observed % |Expected 3 Contribution to
Concentration Total No. Mortality Mortality | O-E | Chi (Momo No. 1)

100 0/10 0

150 2/10 20

225 3/10 30

338 10/10 100

(

Total animals =

K, No. of Doses =

Total Contribution to Chi

total animals
K =

Chi2 = contribution x
to Chi

Chil (p=.05) for (K-2) deg. of freedom =

Confidence limits (.05) for S:

R = S = A=

A [10 (K-1)/KNRT]

tu

fs
fs
S/fs = lower limit =

D) S x f£s = upper limit =

LC84 =

LC50 = Between 225 & 338 ppm

LC16 = -

§ = LC84/LC50+Lc50/LC16 -

2

S = _
Confidence limits (.05) for LCg

N!' =

£LCgp = S (2.77/dN°]

f?CSO -

{

Lcso/fLCSG, = lower limit =

LC5q x fLC50 = upper limit =
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Y WARF INSTITUTE, .NC.

MADISON, WISCONSIN
PROBIT ANALYSIS WORK SHEET

Virginiamycin

Date Testd¥ () ‘4@-ﬂ7g

Test Animal

Bluegill Sunfish

Date Reported 5/12/77

Lot Number

{#AFV/206/75

Temperature 74°F

Exposure Period 24 Hours

.

Water Quality Standard

pom No.gﬁéad/ Observed % |[Expected % Contribution to.
Concentration __Total No. Mortality Mortal:ity | O-E | Chi (MNomo No. 1)

100 0/10 0 (2.9) 0.9 2.0 0.045

150 1/10 10 9.0 1.0 0.00123

225 3/10 30 38.0 e.0 0.0255

338 8/10 80 78.0 2.0 0.0024
{ .
Total animals = 40 Total Contribution to Chi 0.07413
K, No. of Doses = 4 Chi2 = contribution x fotal animals

Y K = 0.7413
to Chi

LCggq = __ 370 ppm chi? (p=,05) for (K-2) 2 deg. of freedom =3.99
LCep = 252 ppm Confidence iimits (.05) for S:

= 170 ppn = =
Lch R S = A

2

S = 1.475

Confidence limits (.05) for LCgy

fg = A [10 (R-1) /RN T
fs =

S/€fs = lower limit =

S x £fs = upper limit =

N' = 20

fLCgq = S [2.77/IN7T 1,475

£1C50 = 1.275

(
L"SO/fLCSO = lower lj.mit =

LCgp x fLCso =

Analysis By 9 _.éﬂ_ 'M '
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upper limit = 321 ppm

198 ppm
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"I WARF INSTITUTE, _.NC.

MADI

SON, WISCONSIN

PROBIT ANALYSIS WORK SHEET

Virginiamycin

Date Tested 0 04;124/% 2

('amical |

Test Animal Bluegill Sunfish

Lot Number ffAFV/206/75

Exposure Periocd 48 Hours

Date Reported 3/12/77
Temperature 74°F
Standard

Water Quality

Cbserved % Contribution to

ppm No. Dead / | Expected § :
Conceatration Total No. Mortality Mortality | O-E | Chi(Nomo No. 1)
-+ 100 1/10 10 10.0 0 0.000
150 3/10 30 24.0 6 0.020
225 4/10 40 46.0 6 0.015
338 10/10 100(91.7) 69.0 22.7 0.240
{
Total animals = &0 Total Contribution to Chi  0.275
K, No. of voses = 4 Chi? = contribution x total animals
. K = 2.75
to Chi ;
LCgyq = __470 ppm chi? (p=.05) for (K-2) 2 deg. of freedom =5.99 |
LCgo = __240 ppm _Confidence limits {.05) for S:
= 127 m = = = '
Lcl6 PP | R S A |
S = LCgy/LCs0*iC50/Ll6 _ . f£s = A [10 (K-1)/KVNT"] |
< ) fs = ;
S = 1.93 S8/fs = lower limit =

Confidence limits (.05) for LCgp

S x £s = upper limit =

N*' = 30 0.5055
£1C50 = s [2.77/N'T 1.93

(,

Lu.solfLC50 = lower limit = 171 ppm

LCgq x fLC5g9 = upper limit =336 ppm

Analysis By% «é&um:.ah/ e
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i WARF INSTITUTE, ™ IC.

MADISON, WISCONSIN

PROBIT ANALYSIS WORK SHEET

Virginiamycin

Q%;emical

Test Animal Bluegill Sunfish

Lot Number #AFV/206/75

Exposure Period 96 Hours

Date Tested “ ﬂ/}zﬂ’z 4

Date Reported 5/12/77
Temperature 74°F
Water Quality Standard

Expected %

pPpm No. Dead/ Observed % Contribution to
Concentration Total No. Mortality Mortality | O-E | Chi (Nomo No. 1)
100 2/10 20
150 3/10 30
225 4/10 40 ;
338 10/10 100 |
: |
{ -
Total animals = Total Contribution to Chi !
K, No. of Doses = _ Chi? = contribution x total%nlmals _
to Chi = ?
LCgy = chi? (p=.05) for (K-2)____deg. of freedom =___
LC., = Between 225 and 338 ppm Confidence limits (.05) for S:
Le = K= = A= Cok
§ = LCgq/LCs0*IC50/LC16 _ £s = A [10 (K-1)/KVRT] | o
< fs =
s = S/fs = lower limit =
Confidence limits (.05) for LCgy S x fs = upper limit = |

N' =

fLC50 =
{ So/chso = lower limit =
LCsq9 x £LCggp = upper limit =

-~

/\
Analysis BY’%@ gyt
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) Jbor. C. John D1 Cuollo
: Smith Kline Animgl Health
September 16, 1976

001427

GENERAL PROTOCOL

FOR THE EVALUATION ON THE POTENTIAL TOXICITY OF
VIRGINIAMYCIN RESIDUES CONTAINED IN PIG MANURE AND
BROILER LITTER TO EARTHWORMS

MATERIALS AND METHODS: Red worms (Eisenia foetida), or another common

. variety will be employed in this study. Frech manure will be obtained
from pigs on regular feed medicated at 50 g/ton virginismycin and a
companion control manure.specimen from pigs on control basal ration. A
similar gtudy will be performed with chicken litter obtained from 50
broilers receiving non-medicated and a medicated feed ration containing
virginiamycin at 20 g/ton. A negative/negative control will also be
employed with a 5 replicate deslgn. Application rates will be based on a
wet basig as shown in Table I. Minor variations to these application
rates are acceptable. )

TABLE I
Preparation of Test Soil

" Tons/Acre (based on wet weight) of

Manure or Litter¥ Sﬁecies
3 Broiler
8 ' Broiler

10 Pig

22 Pig

50 , Pig

Aliquots of the above mixed soill preparations for each manure and litter
sample cre placed in 1 quart clear styrene plastic containers. One hundred
(100) eartlworms are added to each container and the soil covered with a
layer of damp cheesecloth and held at 500F. The worms will be checkad
daily for activity and sensitivity to external stimulation. After 14 days
exposure, 1) tne number of worms, 2) their general condition and 3) the
reproductive activity will be recorded.

* .
The lowest gpplication rates for litter and manure should be consistent
with their use in the field as fertilizer. If not, these should be
readjusted. :

CJD:baa

R e
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Dr. C. John Di Cuollo
Smith Kline Animal Health
September 15, 19

pol42

GENERAL PROTOCOL

FOR THE PERFORMANCE OF FIELD PHYTOTOXICITY STUDY
ON LITTER FROM VIRGINIAMYCIN-TREATED BROILERS

PROCEDURE:  During the fall of 1976, litter will be collected from pens
of broilers which will be fed either a bassl ration or a medicated ration
containing levels of virginiamycin at 20 g/ton of feed.

Litter specimens from these studies will be air-dried and ground with
a Waring blender and incorporated into all of the soils. Moisture
determinations to be performed by WARF on fresh and air-dried samples.
Application rates will be calculated on 2 wet basis equivalent to 0, 3,
and 8 tons per acre of fresh litter.¥* The ‘test - materials will be
incorporated into all soils including the covering soil to a depth of
approximately 2% inches.  The following two source samples will be
tested on the plants listed in Table I:

l. Litter from floor pens containing chicks fed virginiamycin
at 20 g/ton (5 replicates).

2. Litter from floor pens containing chicks fed basal ration
only ( 5 replicates).

3. Negative/nega:ive control (8 replicates to be employed).

REPORT: Evaluate the crops according to growth or vigor between
untreated blank litter and virginiamycin 20 g/ton litter plots.

TABLE I
Alfalfa Wheat
Cucumbers . Corn
Soybeans -Fegcue

Green beans

* ADDENDUM: Please add, delete or altier crop selection/protocol to adequately
explore the purpose of thege studiese.

w
The lowest application rate should be consistent with the use of litter
in the field as c fertilizer. If not, this rate should be resdjusted.

CJD:baa
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]L. C. John Di{ Cuollo
Smith Kline Animal Health
September 15, 1976
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FOR THE EVALUATION OF THE POTENTIAL ADVERSE ACTIVITY
OF VIRGINIAMYCIN RESIDUZS CONTAINED IN PIGC MANURE AND
BROILER LITTER TO HOUSEFLY EGGS AND LARVAE

The effect of virginiamycin on the development of the housefly
is proposed in this study. Both litcter containing broeiler mamre and
: plg manure will be tested for adverse activity against housefly egge
' and larvae. Litter and feces will be collected for this study from
caged broilers and pige fed virginismycin at the rate of 20g/ton and
50 g/ton respectively, for an appropriate period of time. Companion
litter and manure aspecimens from broilers and pigs on basal ration
will be used as controls in these same studies. Fecal and litter
semples will be shipped air-dried from Smith Kline. In addition,’
Smith Kline will slso send five samples each (approximately 50 g each)
of fresh litter and manure for moisture determinations. Thie will allow

for reconstitution of the samples to their original water content prior
to starting the study. -

Contrcl and medicated litter and manure samples will be seeded with
hougefly eggs. The development of the eggs into larvee and complete adult
‘houseflys will be observed. The eggs will be seeded onto standard CSMA

/ ) housefly rearing media. A 5 replicate design will be employed with a
T negative/negative control. '

Report adverse effects, if any, of the sbove manure collections against
any stage of the housefly.

CJD:baa
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.lc: Dr. D1 Cuolle
File

001431

TQ: James A. Miller

FROM: Pat Kraeer

SUBJECT: Virginiamycin Environmental - Report of Test from
U.S. Testing Company, Inc., Memphis, TN

DATE: November 3, 1976

REF: PMK 8526 - pp. 138, 139, 146, 147

Attached gre the results of analysis of a swine dirt and chicken
iitter sample sent to the U.S5. Testing Company on 9/28/76 for analysis
according to EPA established guidelines. In a telephone conversation
with Mr. Philip Coop of the company prior to his issuing the test
results, he informed me that erronevus texture measurements were being
obtained on the chicken litter sample due to its high organic matter
content. In order to correct the problem, the company first performed
the Lswford ignition test (550°C for 3 to & hours) to remove the
interfering organic matter (and also quantitate organic matter by
weight difference); the Wokley-Black hydrometer texture test was
then applied to the remaining non-organic residue.
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UNITEa SIAes 1esung Loy, iiv.

MEMPHIS LABORATCRY *
3765 PREMIER COVE « MEMPHIS, TENNESSEE 387118 « 801-794-8800

REPORT OF TEST
October 18, 1976

976030@-‘@9@- 1A

L NUMBER
CLIENT: Mrs. Patricia Kraeer
Smith Kline Animal Health Products
1600 Paoli Pike
West Chester, PA 1¢380
SUBJECT:

Analysis of two samples according to pesticide registration
guidelines.

Parameter Chicken Litter Swine Dirt
pH 7.7 6.4
Organic Matter, $% 55.8 3.8
Cation Exchange Capacity,meq/100g 72.9 16.9
1/3 Bar Moisture, % 103.6 17.0
Texture silt loam silt loam
Sand, % 14.8 23.2
Silt, % 57.4 74.0
Clay, % 27.8 2.8

Note: The texture and percentages of sand, silt, and ciay
are for the mineral fraction of the chicken litter
after destruction of the organic matter.

APPLEBROOK
| ocT 22 1976

RECEIVED

SIGNED FOR TH OMPANY

Page 1 of

sm P’.D.

Laboratories in: New York «  Chicago ¢ Los Angeles o Tulsa o Memphis ¢ Reading < Richland

THIS REPORT AFPLIES ONLY TO THE STANDARDS OR PROCEDURES IDENTIFIED AND TO THE SAMPLE(S) TESTED. THE TEST RESULTS ARE NOY NECESSADILY INDICAYIVE OR
REPRESENTATIVE OF THE QUALITIES OF THE LOT FROM WHICH THE SAMPLE WAS TAKEN OR OF APPARENTLY IDENTICAL OR SIMILAR PRODUCTS. NOTHING CONTAINED
1N THIS REPORY SHALL MTAK THAT UNITED STATES TESTING COMPAHY. INC. CONDUCTS ANY QUALITY CONTROL PROGRAM FOR THE CLIENT TN WHOM THIS TEST RE.
PORY (S 1SSUED, UNLISS SPECIFICALLY SPECIFIED. OUR REPORYS AND LETYERS ARL FOR THE EXCLUSIVE USE OF THE CLIENT TO WHOM THEY ARE ADDRESSED,
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To: ’ James Miller

From: R. P. Supplee

January 7, 1977

0p1434

Subject: Procedure Used for Environmental Impact Study 1976

Poultry:

]
.

1

Entire feces collection was taken from 1 control and 1 medicated group
of chickens each consisting of 100 broiler size chickens (4-5 1lbs.)

roceived from Truslow Farms September 28,

1976.

Same diet was fed to

both groups of birds throughout, except that the medicated feed
contained virginiamycin @ 23 gm/ton in pre-mix (see attachment 1 for
medicated diet). Birds were put on proper diets upon arrival and fed
for one week to assure proper adaptation to feed.
pens were thoroughly cleaned, clean dried sawdust added to pens

for bedding and actual collection was started.

On ‘October 5, 1976

Fourteen (14.8) kg

bedding was added to control pen and 14.9 kg was added to medicated
pen. No additional bedding was sdded and collection ended on

October 29, 1976 when fecal material was separated, spread out to

not more than 2 inches in depth and air-dried on plastic in B-wing
Building @ average temperature of 63° until it reached as low moisture
content as reagsonably possible in this atmosphere.

following amounts of feces were ghipped in cardboard plastic lined drums

On December 6, 1976,

to: Client Services, WARF Insgtitute Incorporated, Madison, Wisconsin.

Drum Control Poultry Manure

‘Medicated Poﬁltry Manure

1 33.9 kg. net wt.
2 37.2 kg. net wt.
3 38.3 kg. net wt.

All control poultry manure drums were marked #4 and all medicated poultry

‘drums were marked #3.

36.0 kg. net wt.
40.1 kge' net wt.
36.7 kg. net wvt.

H

Note: Of 112.8 kg medicated manure, 10.8 kg was packaged separately in

40.1 kg drum as it was slightly more moigt than other' feces due to leakage

from broken waterer.

Swine:

Swine feces were collected from 2 groups of pigs.
medicated pigs from both groups were fed SK&F formula "T*' swine grower
(see attachment #2), except that the medicated feed contained virginiamycin

@ 50 gm/ton in pre-mix.
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Group #1 congisted of 8 control and 8 medicated hogs each weighing 200

to 240 lbe. which were received from Willow Glen Farm S«ﬂtﬂnqerdzg 5976.
Pigs were put on proper diets upon arrival and fed for ord Wbek o assure
proper adaptation to feed. On September 28, 1976, feces collection was
started on a daily basis, with no bedding added, and ended on November 11,
1976. Entire coliection from first group was used for study.

Group #2 consisted of 10 control and 30 medic
180 1bs. each, received from Willow Glen Farm on November 1,
were put on proper diets upon arrival and fed for one week to assure

proper adaptation to feed. Feces collection was started on November 18,
1976, on a daily basis with no bedding used and ended on December 3, 1976.
Only part of collection was needed to complete the study. On November 23,
1976 one pig was removed from control group due to a prolapsed rectume.

All pwine f-cal material used was separated, spread out to a depth of not
more than 2 inches and dried on plastic in Bewing Building @ average
temperature of 63~ until it reached 22 low moisture content as reasonably
possible in this atmosphere. On December 6, 1976 and December 9, 1976
following amounts of awine feces from respective groups were sent in plastic
lined cardboard drums to: Cliont Services, WARF Institute Incorporated,

Madigson, Wisconsin.

pigs

December 6, 1976 Shipment , : g e

"Control Swine Feces !

Net Wt. Kg

1

Drums Group #1  Group #2 Total - Group #l - Group #2 Total

o

1 35.1 0 35.1 33.3 0 - 33.3
2 35.4 0 35.4 35.1 0 35.1
3 34.0 -0 34.0 16.6 18.4 35.0
4 23.7 9.4 33.1 -~ - —
128.2 9.4 137.6 85.0 18.4 103.4

December 9, 1976 Shipment
All from Group #2 pigs

Drum Control Swine Fecrw Medicated Swine Feces

1 39.1 Kg. Net & . 38.7
2 - 35.6

J9.1 Kg. Net Wt. 74.3 Kg. Net Wt.
.i .

All medicated swine drums were marked #1 and all control swine drums
were marked #2,
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. Attachment #1

¢

Virginiamycin Medicated Feed (23 gm/ton)

Color: Red

N.B. Ref: DB 8532, 139

P01436

Ingredient % W/W Amt. /2700 lbge.
Medium Cround Shelled Corn 58.00 1566.00
Soybean Meal, 447 7.00 729.00
Fish Meal, Ad-Sol

(Adams Labs. Fairfax, VA) 3.00 81.00
Dehydrated Alfalfa Meal, 17% 5.00 135.00
Diatiller{u Dried Grains with

Solubles (Solulac) 2.00 54.00
Dicalcium Phogphate 1.50 40.50
Ground Limestone 1.50 40.50

R

Plain Salt 0.50 13.50
DL-Methionine -0.05 1.35
*Broiler Vitamin/Mineral

Premix #1 (Xtra Factors) 0.45 12.15
Medicated Premix (for 23 gm/ton) 1.00 27.00

*Contains finished feed equivalents of the following:

Vitamin A
Vitamin D3
Vitamin B-1 (Thiamine)

— . Bitamin B-12

Vitamin K
Riboblavin
Niacin
Pantothenic Acid
Choline Chloride
Folic Acid
Copper

iodine

Iron

Mangancee
Magnegiumi

Zine

Cobalt

Vitamin B-6

6928
1584
0.22
0.009
3.22
4,04
29.2
9.9
395
0.11
3.56
1.29
36.03
58.89
8.99
49.68
0.33
1.12

IU/kg.
IU/kg.
mg/kg.
mg/kg.
mg/kg.
mg/kg.
mg/kge
mg/kg.
mg/kg.
mg/kg.
ms/kg.
mg/kg.
mg/kge
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“} BASIC SWINE GROWER RATION
IT'

Formula
13%

Ingredient

N

001437

% w/w (unit/1b.) in FF

Medium Ground Shelled Corn

Soybean Meal, 447%

Dehydrated Alfalfa Meal, 177
Calcium Propionate

Miller Swine Min-Vit 10 with E & K

Vitamin A
Vitamin D.3

- Vitamin E
Vitamin K
Riboflavin

: Niacin
D-Pantothenic Acid

“Vitamin B-12
‘Calcium (Ca) min.
Calcium (Ca) max.
Phosphorous (P) min.

- Salt (NaCl) min.
Salt (NaCl) max.
lodine (I) min.
Iron (Fe) min.

. Copper (Cu) min.
Mangenese (Mn) min.
Zine (Zn) min.

. Magnesium (Mg) min.

79.50
13.35
4,50
0.15
2.50

1500 1V
400 IU
U
MG e
ms.
mg.
mge
0.01 mg e
0.44 %
0.49 %
0.23 %
0.475 %
0.525 %
0.000032 %
0.011 %
0.000475 %
0.006 %
0.0099 %
0.0034 %
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I. INTRODUCTION B 9 B @ 4 3

Three fortification studies were conducted to determine the degradation
rate of virziniamycin in poultry litter and excreta when stored at room
temperature or under ambient conditions. Litter was employed in the first
fortification study at room temperature to obtain virginiamycin stability
data applicable to those open-housing facilities where poultry excreta ;
becomes mixed with soii. The second study using virginiamycin fortified ‘
poultry excreta was also conducted at room temperature. In the third ;
study, fortitied poultry excreta was subjected to ambient temperature ]
and conditions in order to better duplicate temperaturec and environ=- : !
mental factors encountered during actual use. :

s e .

II. MATERIALS AND METHODS '

A. POULTRY LITTER AT ROOM TEMPERATURE (STUDY 1)

Fresh poultry litter was collected from chickens housed at Truslow
Farms, Chestertown, Maryland. The birds had been maintained on an
unmedicated commercial diet. The litter was air-dried overnight,
processed by a homoloid mill to make a powder and stored at &4 C until

use.

Replicate 20 g samples of dry poultry litter were weighed into poly-.
propylene bottles asd 41.0 mls distilled water (2.05 mls water/gram
of scil) wns added to each bottle to achieve 70% field capacity*.

The replicate samples were fortified at a level of 30 PPM using 1.0
ml of a 600 ng/ml water solution of virginiamycin. Containers were
stored loosely capped at room temperature (18-22°C) for the course

of the 3 month stability experiment.

After the appropriate degradation period, triplicate samples were
extracted with 30 ml of 0.1 M citric acid and 30 ml acetone. This
extract was then diluted and assayed microbiologically for virginia-

mycin using the disc mathodi.

Procedures for final calculations, together with sample calculations™
are provided as footnotes to the various tables to be referred to in

Sectinn III of this report.

B. POULTRY EXCRETA AT ROOM TEMPERATURE (STUDY 2)

Fresh excreta were collected from chickens maintained on an unmedicated
commercial diet znd housed at Truslow Farms, Chestertowm, Maryland.
Upon arrival, excreta was stoved at 4 C until use.

Replicate 20 g samples of the pooled excreta were weighed into

*

1

Field Capacity (100%): The amount of water held in soil after the
gravitational water has drainec away.

- NADA 96-762, Part 5, vii 2, Microbiological Assay, Pages 1620-1621.
NADA 91-513, Part 5, E(3), Microbiological Assay, Pages 2052-2057.

:
> i
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polypropylene bottles. The samples were fortified at a level of 30
PPM using 1.0 ml of a 600 pg/ml water solution of virginiamycin. - The
fortified samples were stored loosely capped at’ room temperature

(18-22°c).

After the appropriste degrsdation period, samples were extracted with
35 ml of 0.1 M citric acid and 35 ml of acetone. The extract was then
diluted aud assayed microbiologically using the disc method.

POULTRY EXCRETA AT AMBIENT TEMPERATURE (STUDY 3)

This study employed the same poultry excreta obtained from Truslow
Farms and used in the room temperature stability study.

Replicate 20 g samples of the pooled axcreta were weighed into 50 ml
capacity polycarbonate weighing jars and fortified at a level cf 30
PPM using 1.0 ml of a 600 pg/ml water solution of virginiamycin. Total
weights of jar and fortified excreta were recorded.

The samples were kept outside during the day with lids removed and
brought in at night, except during inclement weather, when samples
were kept inside. Outside temperature readings were recorded for
the length of the study, with a range in temperature of 18°F to.76°F.
Due to weight loss in samples through evaporation, samples were re-
weighed every other day duving the study ard brought back to their
initial weight with distilled water. ’

After the appropriate degradation period, triplicate samples were
quantitatively transferred to pelypropylene bottles and extracted
with 35 ml of 0.1 M citric acid and 35 ml of acetone. The extract
was then diluted and assayed microbiologically uging the disc method.

IIY. DATA AND RESULTS

A,

Senith ¥line Animal Health Products

B.

c.

——’

POULTRY LITTER AT ROOM TEMPERATURE (STUDY 1)

Results of the room temperature degradation studies in poultry litter
are sumzarized in Table 1. The rate of degradazian was rapid with
83.2% of the virgintamycin degraded in a 7 day period.

POULTRY EXCRETA AT ROOM TEMPERATURE (STUDY 2)

Table 2 provides dats for the room temperature stability study employ-

ing poultry excreta. In this case, after 14 days at room temperature,
oaly 5.6% of the initial virginiamycin concentration remained.

POULTRY EXCRETA AT AMRIENT TEMPERATURE (STUDY 3)

The results of the virginiamycin stability study in poultry excreta
under ambient conditions are displayed in Table 3. Under these con-
ditions, which better simulate actual "uge" conditions, the anti-
biotic degrades rapidly, with 94.7% degraded in 14 days.
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1V, COI'CLUSIONS

Virginiamycin fortified into poultry excreta and poultry litter is
unstable and degrades rapidly at room temperature or under embient
conditions with greater than 95% degradation occurring within a 14

day period.

PMK/mgd
9/12/78
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FOOTNOTES TQ TABLES 1, 2.3

*o Time = Control sample fortified ju

St prior to extraction to Provide measure
of extraction efficiency (6

3.8% for excreta, 90.8% for litter). '
SAMPLE CALCULATION: TABLE 1, 3 DAY

1. THEORETICAL CONCENTRATION

20 Grams Litter + 40.0 ml Water + 1.0 ml Virginiamycin Standard (600 pg/ml).

Extraction Volume = 60.0 ml.

Theoretical Concentration = 5.88 pg virginiamycin/ml extract.

2. PPM-VM RECOVERED

%:gg pg/:i ¥re§::si::1 x 30 pg/g = 8.47 pg/g (PPM-VM recovered). '

3. RECOVERY EFFICIENCY:

Measure of extraction eff

iciency obtaine:. with 0 time sample = 90.84% for
litter samples.

4. TOTAL PPM CORRECTED FOR EFFICIENCY:

PPM Reesvered
0.9084

’ X
Boa'og.gu""“'*—z/)sam Recovered _ g 33 Pg/g VM in sample.

9.33 ng/g 9 .
100 30.0 pa/g x 100%) = 68.92% VM Degraded.
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STABILITY OF VIRGIRIAMYCIN (VM) IN POULTRY LITTER. AT ROOM TEMPEEATURE

-5~ ,

TABLE 1

VIRGINIAMYCIN CONCENTRATTBN ( ml OF EXTRACT)
§)) -8/ (2) (3).. “roraL pey (5)
THEORETICAL ASSAYED STANDARD PPM-VM RECOVERY CORRECTED % VM
SAMPLE CONCENTRATION VALUE AVERAGE DEVIATION RECOVERY EFFICIENCY FOR EFFICIENCY DEGRADED
0 Time* 5.88 5.35 5.34 0.15 27.24 90.84 30 -
(Inttial) 5.20 '
5.30 R
5.58
5.30
3 Day 5.88 1.64 1.66 0.10 8.47 90.84% 9.33 68.92
1.57
1.76
7 Day 5.88 «926 .899 0.03 4,59 80.84 5.05 83.17
871 ’
.901
N.B. REF.: JJD 8553, 233.
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TABLE 2
STABILITY OF VIRGINIAMYGIN (VM) IN POULTRY EXCRETA AT ROOM TEMPERATURE
VIRGINIAMYGIN CONCENTRATION (ng/mi OF EXTRACT) A)
§)) (2) (3) TOTAL PPM |
THEORETICAL | ASSAYED STANDARD PPM-VM RECOVERY CORRECTED % VM
SAMPLE CONCENTRATION | VALUE | AVERAGE | .EVIATION RECOVERY EFFICIENCY | FOR EFFICIENCY | DEGRADED
O Time* 8.45 5.61 5.39 19.14 63.79 30 -
(Intitiel) 5.18
5.67
5.22
5.29
3 Day 8.45 1.12 1.11 0.03 3.94 63.79 6.18 79.41
1. 13 /
1.09
7 Day 2.45 1.07 1.08 0.01 3.83 3.79 6.01 79.96
1.08 '
1.09
14 Day 8.45 2305 301 0.03 1.07 63.79 1.63 94,57
.280
.319
N.B. REF.: JJD 8553, 235,
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TABLE 3

STABILITY OF VIRGINIAMYCIN (VM) IN POULTRY EXCRETA AT AMBIENT TEMPERATURE

VIRGINIAMYCIN CONCENTRATION (pg/ml of EXTRACT) (%)
m (2 (3) TOTAL PPM (5)
THEORET ICAL ASSAYED STANDARD PPM-VM RECQVERY CORRECTED % VM
SAMPLE CONCENTRATION VALUE AVERAGE DEVIATION RECOVERY EFFiCIENCY FOR EFFICIENCY | DEGRADED
0 Time+ 8.45 5.32 5.47 0.25 19.42 64.73 30 -
(Initial) . 5.75
5.33
7 Day 8.45 1.25 1.22 0.03 4.33 64.73 6.69 77.70
* 1.22
1.20 ‘
14 Day 8.45 <275 <292 0.02 1.04 64.73 1.60 94.66
<300
«2%9
N.B. REF.: JJD 8553, 234. . ’
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IV. Stability of Virziniamycin in Water @ 9 ! 4 5

A. Introduction

The purpose of these experiments was to evaluats the

egradation rate of virsginiamycin in water in the presence of swine

and without the presence of swine. Zxperiments were also cznducted
to determine the effect of pH and elevated temperature.

ﬂh

B. Matarials and Methods

Five experiments were parformed to assess the stabilicy
in water. Four of the experiments were performed at room temperaturas
and the fifth experiment was performed ai conditions of room tempera-

ture and 37°C.

* Experiment 1 was carried out in the presencz of swine
under actual field condirioms. Pigs wers housed in conewete floored
pens at the Applebrook Research Centar, SmithKline Corporation.
Wataring containers were made of galvanized metal with a 15 gallon
capacity. They were equipped with a device to malntain a constant
level. ir the drinking pan which is fed from the resevoir.

Virginismycin was added to tap water in various con-
centrations and samples taken from the reservoir immediately after
preparation and again 2Z hours later £rom the drinking pan.
samples were assgayed for rirginiamycin using the chemical method.. L

. This experiment was repeated utilizing the same con-
ditions and procedures (Experiment 2).

A. third u:perimen: was conducted without the presence
of swine, using the same conditions and procedures as Experiment l.
This experiment was subsequently duplicated (Experiment 4).

The effect of pE and temperature on the degradarion
rate of virginiamycin in watsr was evaluatiéd in Experiment 5. This
was a laboratory experiment without the presenca of swine. Syuthetic
hard water was prepared Ly adding CaCly-ZH70 and MuCl2-6Hzp to deio-
nize water to produce a hardness of 123 mg/l (123 ppm) expressed as
CaC03. The pE was adjusted using hydrochloric acid or sodium bicar-
bonate to give the final pE of 6, 7 and 8, respectively. Virginiasmycin
was added to the synthatic hgrd water at 2 conceatration of 4/ mg per
litar. The resultant sclutions ware stored in galvanized matal pails
at room temperature and 37 C. Samples were taken irmediately after
preparation (imitial) and 23 and 48 hours after storage and asscyed

as in Experiment 1.

1 NADA 96-762, Part 5, z.c., pages 1604~1605

These data were contained in Appéndix I of our Environmental
Impact Analysis Report which was submitted to NADA 91-467 and
91-513 with our letter dated March 28, 1978.
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C. Data and Results

Resules of virginiamycin degradation experiments conductad
in the presencs of swine are summarized in Table 8. In 22 hours, at
least 37 percent of the virginiamycin had degraded.

Table 9 provides data on the degradation rata of virginiamyein
without the presence of swine. 4n average of 25 percent of the virginia=
mycin had degraded at the end of 22 hours.

Data from the fifth experiment demonstrata the effect of hazd
water and elevated temperature on the degradazion rate and are prae
gsented in Table 10. Az room temperature after 23 hours, 36 percent
of the virginiamycin had degraded at all pHs tested. While at 37°C
59 parceant had degraded. After 48 hours thases values had increased
to 33 percent at room temperature and 69 percent at 37°¢C, respectively.

'II'agle. .8
Stability of Virginiamycin in Galvanized Containers in
oo the Presenca of Swine .

EXPERIMENT <1 I EXPERDMENT-2
Init. | Init. | Remaining | .p&.: Init. | Remainin
| mu/1 pE - 22 hrs. 22 hrs, || mg/l. 22 hrs.
22,1 | 7.7 64.1 7.15 || 16.6 62.8
66.7 7.7 62.6 | 7.10 57.5 " §2.2

Notebook Reference JC 694,119  JC 63164,120

Stability of Virginiamycin in Galvanized Contatnars
Without the Presence of Swine

S8 TS 0 SRS M YR ® GG AR TS te Y RN @ ¢ Sk s e P Wwers b Eme o . e e .

[' — ‘3 B S _EX_P s -A-_
A “
Init. | Toit. | Remaining.|...pH...|. hi.n.[ﬂamai.ning.
me/1 vl 22 hrs. 22 hrs. mg/1 22 hrs.
/.8 | 7.6 62.8 T8 ). 542 | T8

| Jc 914,123

Notebook Reference JC 6914,121




{ Table 10

Stability of Virginiamyein in Synthetic Eard Water (123 mg/liter

as CaCOy)

(Initial virginiamycin concentration = 47 ng/L )

!
i
1
i
i

N

Experiment S
Boom Temperature 37P¢C
Conditien
Initial of & 1 7 18 3 7
¥ Virgisiamyein
: Remaining after &k & |60 Ly Ly
- 23 hours '
% Virginiamyein
RBemaining After b3 b7 |45 2|25
48 hours ’
: /(’ - Notabook Reference JC §51%,. 199-200 )

D. Comclusions

These experiments demonstrate the rapid degradation rate
of virginiamyein in watar and that elevated temperstures
accelerata that rate. More than 35 percent of virginiamyein
is degraded in watar after 22 hours in the presences of swine,
More than 50 percent is degraded after 48 hours at room tame
perature while at 37°C the degradation rate is accelerated.
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. the bottles were removed from the shakars and the phases separsted by

ce: Jim Miller
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T0: Dr. C. Johm Di Cuolle

TROM: J. DePaolantonio

SUBJECT: A Watar/n-Octanol Partitioning Study On Virginizmyein
NOTEBGOK REF:  8385.27,28

DATE: Marech 15, 1977

Submitted in this report are the findiizs of an ne-octansl/water
partitioning study on virginiamyein. Findings of the study suggast
that virginiamyein is lipophilic by virtye of its partitioning into
n-octanel after extansive agitation in an a-octanol/water system.

o

I. PRartitioning Coafficient . .

4. Introduction «

The purpose of thase studias, performed at Applehrook
Resesrch Ctntnr, was to determine the lipid/water partitioning of
virginigmyein. The followilng partitioning coefficiant data was
obtained by shaking virginismycin with two immiscible solvents and
then analyzing the concentration in bdth phases.

Be Matarials and Methods

A watar sclution of virginismycin was prepared and
its concantration coufirmed utilizing the disc microbilological assay
procadure. In this procedure, Corynebscterium rerosis is tha asssy
organism. Equal volumes (50 ml) of the virginismycin water solution
and o-ccfanol were placed in bottleg. Duplicata samples ware agitated
on a horizoutal shaker at room temperature and 379¢C. After L7 hours,

cantrifugation. 4n aliquot of the watar and necctanol phases was
withdrawm for biological assay. Phases wera than re-combined in ths '
bottles and replaced on to the shakers at their appropriatas tsmperatura
conditions. Partitioning systsms were contimucusly agitated for 36
hours, with aliquots withdrawm for blological assay, as described, at
24 and 36 hourse.

C. Data and Results

In this study the inizial virginiamyzin watsr solutiom
assayed at 60 PPM. Watar phase samples taken at 17, 24 and 36 houes 1
issayed negative, tharaby indicating that all the virginimmycin was ;
concentraced in the necctanol phase. The n-octanol phase samples weru l |
assgyed, but the n-octanol was toxic to the assay ergam.m, making '
intarpretacion of rasulty impossibla.
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De Conclusior

A partition experiment with virgiaiamyein {n 2 n=cc=anci/
vater system was performed tc assess tha lipid solubilirzy of virzginiamyein
and its subsequant potentlal for passive diffusica across membranes.

The results of this experiment suggest that virginismycin Ls lipid ~
soluble and, therefore, may have potancial for passive diss a
membranag. GHowever, this suggestion for extansive abncrp::mﬁa';gxs
gistent with actual results cbtained from animgl studies. Ia Pare VI

of cur NADAs, ve described a study in swine whare oral acminigeration

of 2 single dose of virginiamycin st 100 mg/kg bew. resulzed in the
absance of significant antibiotic levels, either in serum or urine.

This suggests, that in gpite of izs intrinsic lipophilicity, virginimsyeisn
is, in fact, poorly abscrbed across membranes.

The poor sbsorpticn exhibited by vizrginigmyein in swine can
be explained by its high molecular weight and large cross~ssctional
size. The molecular weight of Factor M is 542 and tiat of Factor § is
809. Virginiazmycin iy composed of both factors, which act synergistically..
in producing its anctibiotic activity. The structures of boeh fictors
are Lllustrated in Figure 1 of this report. These structures reveal
the relativaly large siza and bulkiness of the molacules.  The rate of
diffusion of a compound is & function of tha concantration gradient
across the membrane (C -Cz), the surface ares gvailable for transfer
(L), the thickness of theZmembrane (d), and the diffusion constant (R)
of the subgtance transferred. This relatiouship (Fick's Law) can be
expressed as follows:l

Rate of diffusgion « B ‘(cx"’z’

The diffusion constant of tha compound {s related to its molecular welght,
spatial configuration, degree of lonization and lipid solubilicy. as

ths molecular weight or cross~sectional size of the molecule increases,
the rate of diffusion decresses. Apparently, e case of virginisnyein,
the high molacular weight snd bulkines ‘molacule are such that
ehsorption across lipoid mesbranes is minimal.
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T0: Helen Birkhead )

EROM: H. E. Matthews

SUBJECT: Environmental Impact Summary

The production of Virginamycin begins with fermentation in an aqueous
broth then extraction with MIBK and crystallization using hexane.

The solvents MIBK and hexane are recovered and reused in production.
The antibiotic production facility complies with existing local and
provincial regulations concerning effluent emission.
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