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ENVIRONMWTAI, IMPACT ANALYSIS RE?ORT 

February 1, 1979 

SmithKline Animal Health Producta 
Division of SmithKline Corporation 

1500 Spring Garden Street 
Philadelphia, PA 19101 

Environmental Information: 

1. PROPOSED ACTION 

SmithRline Animal Health Products holds approved 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 ton 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 action: 

By this proposed action of permitting the addition of 
. five to 20 grams of virginiamycin per ton in poultry 

feeds, SmithEline Animal Health Products hopes to 
give farmers a means of increasing rate of gain and 
improving feed efficiency in growing broiler 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 aroa 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. 



U.S. BROILER Production* -- 1976 

State 

Arkansas 
Georgia 
Alabama 
North Carolina 
Mississippi 
Maryland 
Texas 

Total in the above States 
Rest of U.S. 
Total U.S. 

# Broil&E 

540,428 
451,531 
430,225 
315,589 
257,442 
199,008 
190,703 

2,384,926 
895,196 

3,280,122 

(in Thousands)0 Q 0 

"l 

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

2. PROBABLE IMPACT ON TRE 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 be 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 is the 
major determining factor of environmental impact. 

To determine this stability, poultry droppings were fortified 
to a level of 30 pfrn of virginiamycin, and maintained at room 
temperature (18-22 6). After three days, more than 79% of the 
virginiamycin had degraded and by the 14th day more then 94% 
degradation had occurred.' Similar results were obtained when 
the droppings were identical.17 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. 

17.0 
13.9 
12.9 
10.4 
7.2 
6.2 
59 
73.s 
25.5 
100.0 

*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 



To further support this data, poultry litter (a combina, tUJoL3 
droppings and straw from the pens) was also fortified to a level 
of 30 ppm of virginiamycin and maintained at room temperature 
(18-22'C). Samples tested three and seven days later reveaied 
that more than 68% and 83% respectively, of the antibiotic had 
degraded.2 

The fortification level of 30 ppm, represents an approximately 
two-fold multLple of the actual mean concentrations found in 
feces of swine maintained for 34 days on a diet containing 

55 

virginiamycin (95.7 g/ton of feed)." Since the highest anticipated 
use level in chicken feed is 20 g/ton, actual fecal concentrations 
of virginiamysin 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 4 

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 microbiological 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 environmental hazard from 
excreted virginiamyci.n. 

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

0 The maximum concentration of excreted virginiamycin in the s)il. 

0 The potential phytotoxic effects from the excreted virginiamycic, 

The maximum encountered 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 d egradatfon of drug) would produce a 0.165 ppm concen- 
tration of virginiamycin.4 However, the drug is readily biodegrad- 
able, and poultry'feed contains only S-20 g/ton; consequently, 
these application levels are not likely to occur. Moreover, the 
concentration of virginiamycin expected in the 3011 would be well 
below that required to exhibit an inhibitory effect on soil flors 

a -- 1 
2 Appendix III 
3 Approved NADA 91-513 (Analytical Methods for Keoidues) 
" Kraeer, P., Presented at 5th World IncernationaE Pig Veterinary Society 
Congress, Zagreb, Yugoslavia. J.978. 



Listed below are a number of microbes indigenous to 
and the M.I.C. of virginiamycin. Considering the da 
regarding possible soil coucentration and degradation, 
it is inconceivable that soil levels of virginiamycin would 
ever approach the M.1.C.s listed below. 

In Vitro Minimal InhibitoryConcentrations (M.I.C.j_ 

ORGANISM M.I.C. OF VIRGINUMYCIN l~/ml' -- 

MycopZana buZkzta ATCC 4279 20 
Mycoplana dimorpha ATCC 4279 ZOO 
Hydrogenomonas sp. 100 

Citrob~ter sp. 1 100 

CitPOkZCt~Z- 8p. 2 1000 
FIavobacterkm sp. 1000 
K2&8iet&.Z Sp. 2000 

Th:obaoi%s thiooxydans 504 DSM 10 
Cythopha~u jokeonue 425 iX&l 10 
R?todopeeu&xnonaa 8p. 1000 

Hyphomkrobti sp. 100 

RhOdo8peudomOm~ qhaer~ihs 158 DSM 100 
Nitrobaoter 827. 1000 

Regarding the gram positive anaerobes, the minimal inhibitory 
concentration (M.I.C.) of virginiamycin against ~oS&d&n 
welchii, is 0.5 ~/ml or approximately three times greater than 
the above mentioned, highly exaggerated, maximum estimated 
soil concentration. 

Since the product quickly degrades in the droppings, there can 
be no opportunity for accumulation in the environment, thereby 
eliminating the poasibility for build-up to an inhibitory COW 
centration against similar anaerobes. 

Stability experiments on the degradation rate of virginiamycin 
in water, at variable temperature and pH, demonstrated that after 
72 hours, less than 50% of the anrlbiotic content remained. The 
data also show that sign&ficant degradation occurs in unbuffered 
water, and that the rate is accelerated as temperature increases, 
therefore minimizing the possibility of water coatamination by 
leachinge6 

' Van Dijck, P. and H. Van de Voorde. Applied and Rnvironmental 
Microbiology, 31:1, 332-356, 1976. 

I ’ Appendix IV 



An octanol~vater partftiotig study was perform4 C33ta 
evaluate the pote%iaX for virginiamycin absorption into plants. 
Results of the study suggest that virginiamycin is highly lipid 
soluble, since 100% of the antibiotic was detected in the 
octanol layex. Based on this one would expect the antibiotic 
to be orally absorb& in animals. However, when virginiamycin 
was fed to c.h.Mcens for 5 days at a rate of 20 g/tom offered, uo 
signif%=t blood levels could be detected, indicating poor 
absorpt%oa fn spite of high lip&d solubility. This suggests 
that factors other *h polarity are involved. These factors 
are probably reAatr& 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 exhibges Mgh lipid oolubflity. The impact of this finding 
on the environmsmt is minimal, since virginiamycin is rapidly 
degraded Ln the feces and therefore unavailable for abeorption.' 
In a phytotoricity study, Utter from chickens consuming virginia- 
mycin rmdicated feed (20 g/ton) vas applied to loam soil in 

- greeuho~use flats at a rate of lo-10 tons per acre. These flats, 
and others eonta3ning untreated loam or applications of litter 
from aoa-medicated chickens (120 total flats) were planted 
with whest, barley, fescue, peppers, tomatoes or corn. At 
termination of the study, no adverse effect resulting from 
virginiamycin applisatiou was noted. No abnormalities were 
eoteei in the ~rgsnic emsent and texture of the litter collected 
from ImBdicrPttcd -s.B 

In other environmental studies: 

1) Housefly toxicity study 

Eitter from poultry fed virgtiiamycin medicated feed 
(20 g/ton1 was used as growth media for eggs collected 
from adult houseflies. Appropriate control manure and 
CSWL standard fly larval media comprised the control 
treatments. Eggs collected from adult houseflies reared 
on the msdia, vere in all cases viable; no adverse effects 
vare noted m the eggs or larval development. 

2) 

Wadicated poultry litter [identical to that used in (l)] , 
Olt icatred litter was applied to soil (containing 
a contr&.led uuinber of red earthworms) at a rate of 
Wo and one-half to ten tons/acre. No significant adverse 
effect vas seen upon the general condition of the worms, 
nor upon the number of eggs and young collected from 
medicated soil AS compared to controls. 

: Appendis V 
Appendix If 



3) Fish toxicity studies 

Rainbow trout and bluegill sunfish were expoGd_to 
virginiamycin treated water for periode of 24, 48 or 96 
hours. Toxicity wan evaluated in tcrmn of the concentra- 
tion of drug which produced 50% mortality (LDsoj. The 
test showed that extremely high concentrations of virginiamycin 
(more c.han 225 ppm), were required to produce 50% mortality 
in either type of fish. 

Virginiamycin is classified as a narrow spectrum antibiotic 
primarily active against gram-positive bacteria and not used 
ix 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. ’ 

Virginiamycln has been shown to be a suitable alternative 
growth promotant for poultry and swine in the United Kingdom 
after restrictions were placed 011 the use of penicillin, 
tetracyclines, a ulfonamides and nitrofurans, following the 
recommendations of the Swarm Committee. virginiamycin has 
also met the criteria of the European Economic Cocnaunity for 
inclusion in Annex I of the list of antibacterial substancea 
that may be used continuously at sub--therapeutic levels 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 
bacteriapause, 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 ia bactericidal, acting primarily on gram-positive organiama, 
through its ability to inhibit protein synthesis, Although its 
mode of action is not completely understood, evidence supports 
the theory that eirginiamycin binda to an acceptor site on 
the rlbosomal subunit thus interfering with peptide chain 
formation. This binding is irreversible and probably accounts 
for the bactericidal nature oi its activity. 

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

’ Approved NADAe 91-467 and 91-513. 
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The M factor has 6 macrocyclic lactone structure, 

0 

Factor K 

whereas the S factor is a cyclic polypeptlde. 

Each factor has a different spectrum of activity. For 
example, Factor M is actave against both Miczococci 
(Staphylococci and Streptococci), but the conW.nati.on of 
the two factors is far stronger in activity. drg-t 
Cozyn83baatim SXWO8ti. Pactor M alone hata a M3nimin 
Inhibitory Gonceutratioa (M.I.C.) of 0.2 pg/ml, while the 
H.I.C. of virginiamycin against C. xmoati i.8 0.03 Vg/ml. 
The activity of Factor Ef is undoubtedly potentiated by the 
presence of Factor S, although Factor S alone bae little 
or no atM,vity against C. m3msie. 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 vir@.ciany 
other streptogramin and peptoiide anti,bictics has be 
demonstrated in titro with strains of Stap?yticocmcbt azu%%s 
and St~aptoooem.~ $*atmaZti. lo The strains wore first made 
resistant to virSi.niamyci~ by repeated subculture in the 
presence of incr&shgly higher concentrations of the antf- 
biotic, utilizing staadard in titro techniques. 

Studies show that this cross-resistsnce to erythrompcia (and 
other macrolidea) is unidirectional. That is to say, strains 
made resistant to virginiamycin are al.30 resistant to erythro- 
mycin, but strains made resistan: to erythromycin are not generally 
resistant to virginiamycin.L” Recently, erythromycin- 
resistant gram-positive bacteria were fou&d in the feces of 
virginiamycin-treated dogs.” However, the evidence is sparse 
and no similar data bae been found. 

In chickens, artificially infected with Sai%omzZ~ typh~m 
and treated with virgiuiamycin (25 g/ton of feed) the persis- 
tence, incidence, or susceptibility of the excreted Salhcwtk 
remained un&anged. Whereas, the resistance profile of the 
E. ooZi in the feces of the same cLrickens showed, for the 
most parts oaly temporary variations in relation to a few of 
the 12 antibiotics tested.” 

Implications from tha public health standpoint are minimal for 
a number of reasoua, listed below: 

0 Virginiarrycin is not administered to humans in this 
hemisphere. 

8 After many years of uee in Europe, few resistant 
bacteriai. strains resistant to virginiamycin, have 
been isolated either from farmers* in feed mixing 
facilities, or in hospitals, thereby indicating the 
lack ef spread of resistant virginigmycin organisms 
in an environment, where the antibiotic has been under 
extensive use for eight years. 

10 

11 

12 

13 

14 

DeSomar, P. and Van Dijck, P. .I., A;ntibiot Chemother 2: 632-639, 1955. 
Jones, W. F., Nichols, R. L. and Finland, M., Proc Sot Exp Biol Med 
93: 388-393, 1956. 
Eenholz, M. and Krigar, G., Arzneim. Porsch 2: llC4-1105, 1966. 
Silver, P., Leming, B. and Cohen, E., In Current Chemotherapy, 7301. I, 
W. Siegenthaler and R. Luthey eds. American Society for Hicrobiology, 
Wash., DC 1978. 
Section 8.ii. Appcadix A, of this submission. 



Orltanism 

Stqhyzoaoccuo auNW 
S&r& zutsa 
S722vqtococrmspm~niasr 
Stzwptoaoacu8 j%asarzZis 
cdqnebacts~wR xmOSi8 
Hemophitu ~optt(BSis 
d%3iSMdtZ RRZ?li?l&idiS 
~OStridiWll w8 Zchi?: 
BaciZZU8 8Ubtiti8 
&3SObtrci~~u8 a&phiZue 
Eschstihia coZi 
Proteu8 ntirabilis 
&8t:slLWZZa peSti 
ShigetZa _fZQz?wri 
BmcesLZaabortw 
t@cobucterkm tubercuZo8i8 
Gzndick albicrms 

0 Among antibiotics, a great number (incl~:ding e 
mycin1 are active against gram--positive batter 
fore, should an unlikely increase In eryzhromycin restitant 
microbes materialize, the abundant avai&ibility of 
alternative? agents would minimize any recnulting impact. 

e Virginiamycin has already met the Human rind Animal Eealth 
Safety CriterzLa for Antibiotics in An 

The following table lists the M.I.C. of virgini 
variety of bacterial organisms. ) 

In vitro Minimal Inhibitory Concentrations (M. I.c.) in p~/ml.'~ 

pZ=I.C. of virginiamycin 

>lOO 
>lOO 

0.05 
0.002 

>lOO 
0.65 

Is VanXjck, P.J. Chemotherapy 14:322-32, 1969. 
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b) Vlrginiaqciu is extremely non-toxic. No toxic ef Jt4 
able to virginiawycin could be demonstrated in any of a aumber 
of acute and t&or.& toxicity studies performed on a variety 
of animals including mice, rats, dogs, swine and chickene. 

The oral LD of virgini~cin l.n mice was greater than 
1500 mg/kg;%gher doses were precluded by the extreme viscosity 
of the resultant suspension. Three-month chronic oral toxicity 
studies of virginiamycin were conducted in rats and beagle 
dogs at dose levels of S, 22.5 or 100 a&kg/day. All animals 
grew w& and showed no signs of local systemic toxicity. 
Numerous biochemical tests performed during the studies were 
aor11~11 in all respects, as were microscopic examinations of 
tissues frem the animals at the conclusion of the experiments. 

c) Virginiamycin, the active ingredient in the products which are 
the subject of the proposed actions, is manufarcturad 2x1 
Genval, Belgium, by Recherche et Industrie Therapeutiques, 
S.A., a wholly owned subsidiary of SmithKLine Corporation. It 
is produced by a fermentatlton process in which wastes are 
minimized as much as possible. Solvents are 99X, or more, 
recovered and recycled. Disposal of the waste water conforms 
tith provincial and local requirements. 

I 

With respect to manufacturing operat%ons performed in this 
country, i.e. blending of the lesser concentrated premixes 
(‘Stafac’ 22 and ‘Stafac ’ 130) from the primary premix ( ‘Stnf ac ’ 500) 9 
our manufacturing facilities comply with all local .and state 
regulations for waste water and air filtration systems. 

SmithRUne Animal Health Products hereby certifies that, 
during the course of the above mentioned manufacturtng opera- 
tions, effluent emissions into the environment will be within 
the limits set forth by Federal, Stata or local regulations. 

3. PROBABLg U’NAVOZDABLE ADVgRSg ENVLRONMJNTAL EFFECTS 

As stated above, the probable-impact of the proposed action is 
beneficial. There are no known adverse env%ronmental effects. 
Potential pollutant8 resulting from the manufacturiug process are 
in compliance with Provlnciall, Federal, Seate and local regula- 
fzfons . The compound is excreeed in very low concentrations as the 
intact drug even after admiuistration at fzhs highest recommcmd~ 
use level far prolonged pertids. Virgin%amyc%n is nou-totic, 
rapidly degraded in feces and soil and only sparingly soluble in 
water; thus the possibility of water coatnmination by lesching or 
other entry into the food chain as a contaminant La practica3ly 
non-existent. 



4. ALTEPNATIVES To IRE PROPOSEt ACTION 

The ouly 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 by 
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 virgiuianycin. 
However, it may be noted that many of these praducts contain. 
tetracyclines and/or penicillin. The subcommittee on low-level 
antibiotics in animal feed of the Natioual Advisory Food and Drug 
Committee has recommended that use of penicillin aud tetracyclines 
be discontinued for growth pronwtioa and feed efficiency for species 
where there are satisfactory substitutes available. Virginiamycin 
has been shown to be a viable alteruative to penicillin and the 
various tetracyclines, for improving weSght gain and feed efficiency 
in poultry. 

Othet factors which distinguish virginiamycin from many if hot all 
autibiotics currently approved for poultry are: 

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

e No withdrawal period is required because it is poorly absorbed 
from the digestive tract of domestic snimals. 

0 It is not, in this hemisphere, used in human therapeutics; 
however, it has met the Human and Animal Health Safety Criteria 
for Antibiotics in Animal Feeds and is currently dispeused as 
a swine growth &hancer. 

0 It is completsly non-toxic, excreted in very low concentrations 
and rapidly degraded. 

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

.-..-_ . . . . . 
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6. 

7. 

8. 

9. 
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SHORT-TERM USE OF THE ENVIRONMENT VS LONG-TERM PRODUCTIVITY 

In receat years, there have been significant changes in t 0 

agricultural seetor of the American economy. Growing populations-- 
both here and abroad-ha-m iucreased the demand for the entire 
range of grain and mat 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 
etid are a vast array of animal health products. BY -~loyj.wx 
antibacterial agents to control dieease aud 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 IRRETRIRVA$IZ COMITHRNTS OP RESOURCES 

Since virginiamycin is produced by a bacterial fermentation 
process, the expenditure of mmfactxaring resourcee is &nimal, 
and the solvents used are 99X or more recovered am! recycled. 
Hence no significant coamitment of irretrievable resource9 will 
result from tie production of virginiamycin. 

OBJECTIONS TO THE PROPOSED ACTION 

No known objectiona have been raised by other agencies, orgsnizatfons 
or individuals. 

The information presented in this Environmental Impact Analysis 
Report demonstrates that the proposed action till not adversely 
affect the quality of the human environment within the neaning 
of the National Envirorunrrtti Policy Ace. Therefore, en Environ- 
utental Impact Statement is not required. 

CoatrolLed clinical studies have demmstratad the potential benefits 
virginiamycin could offer the chicken farmer in terms of increased 
growth eats en ve3.J, ae feed efficiency rasu.l.t%ng in lower unit 
production costs. ti the marketplaae, these benefita could be 
translated into increased evailabQ.ity of poultry at a lower cost 
to the consw3,ng public, in return for negligible changes in the 
eiWirolm%nt . 
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Greenhouse Phytotoxicity Evaluations of Litter from 

Virginiamycin Treated Broilers on Seven Crops 

" Smith Kline Animal Health Produces 
Applebrook Research Center 
1600 PaolS Pike 
.West Chester, PA 19380 

iURJ? Institute, Inc. 
P. 0. Box 7545 
Madison, WI 53707 

Study Director: 6. I%. Scllmolesky 
&ad, Pesticide Evaluation Department 

-WAR.?? Institute No. 6121161 - 1199 II 
6121226 - 1228 II 



MADISON, WISCONSIN 

SUMMARY 

Per ton) had no effect on the growth of wheat, pepper, tomato, barley 

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

.on corn at 10 tons per acre. 

Litter from poultry fed with Virginiamycin treated fead (20 grams 

The growth of beans and cucumbers weire somewhat inhibited. The 

.number of large bean plants was about 15% less than the controls at 

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

at 5 tons per acre. 

. 

OBJECTIVE 

The objectives 

on crop growth 

treated feed. 

Virqiniamycin. 

depth of 2 I.12 

of this project were to determine the effects 

of litter from poultry that were fed Virginiamycin 

The treated feed contai:ir.lud 20 grams per ton of 

The litter was incarporated into the covering soil to a 

fnches at 4 - 10 tons per acre. 
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MADISON, WIS’CONSIM 

METHODS 15 MATERIALS 

Litter 

litter 

ration 

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

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

containing Virginiamycin a t 20 grams per ton of feed. 

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

1. Three separate drums of air-dried poultry medicated 

litter; approximately 40 kg each. 

2. Three separate drums of air-dried poultry control 

litter; approximately 40 kg each. 

3. Five jars of fresh medicated pouitry manure. 

4. Five jars of fresh control poultry 'manure. 

Date 
Received 

WARP 
Institute No_, 

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 

Sample Designation (Air-Dried) 

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 
'4 
6 
8 
10 
12 
14 
16 
18 
20 

Control Poultry 
Medicated Poultry 
Control Poultry 
Medicated Poultry 
Control Poultry 
Medicated‘ Poultry 
Control Poultry 
Medicated Poultry 
Control Poultry 
Medicated Poultry 

. 

10-26-76 
lo-26-7C 
10-28-76 
10-28-76 
11-l-76 
11-1-75 
11-3-76 
11-3-76 
11-5-76 
11-S-76 



MAD!SON, WISCONSIN 

Sample Preparation 

One-third of each drum was ground in a Hobart food chopper for two 

minutes and returned to the same drum.in a sealed plastic container. 

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

Date of WARP 
Sample Grindirs Institute No. . Sample Designation 

12-15-76 6121168 Drum No. 
12-16-76 

3, 
61213169 

Poultry Medicated 40.9 kg 
Drum NC. 12-16-76 3, Medicated 44.6 6121170 Poultry Dru& kg 

No. 12-15-76 3, 6121171 Poultry Medicated 40.3 kg 
Drum No. 12-15-76 4, Poultry Control 38.4 6121172 ky 
Drum No. Control 12-15-76 4, Poultry 41.6 6121173 kg 
Drum No. 4, Poultry Control 42.6 kg 

Moisture.Dete&nations 

Random samples of the ground air-dried manure wrxe rsnbmitted to the 

proximate 'lab of WARF Institute a:,ong with the fresh samples for moisture 

’ -1 determinations.' 

WARP Institute No. 

6121168 
‘6121169 
6121170 

6121171 
6121172 
6121173 

6121185 
6121189 
6121193 
6121177 
6121181 

6121175 
6121179 
6121183 
6121187 
6121191 

Percant 
Sample Designation Moisture 

Drum No. 3, Poultry Medicated 10,s 
.Drum No. 3, Poultry Medicated 26.1 
Drum No. 3, Poultry Medicated 10.6 

Average 15.7 

Drum No. 4, Poultry Control 11.8 
Drum No. 4, Poultry Control 10.2 
Drum No. 4, Poultry Control 9.8 

Average 10.6 

Drum No. 12, Poultry Medicated 62.3 
D~v '$0. 16, Poultry Medicated 65.5 
Drum No. 20, Poultry Medicated 58.8 
Drum No. 4, Poultry Medicated 64.1 
Drum No. 8, Poultry Medicated 63.0 

Average m 

Drum No. 2, Poultry Control .70.4 
Drum No. 6, Poultry Control 61.4 
Drum No. 10, Poultry Control 54.2 
Drum No. 14, Poultry Control 66.4 
Drum NO. 18, Poultry Control . 63.9 

Average 63.3 



MAQD§ON, VJISCONSIN 

Soil Source and Analysis 

Soil for the project was obtained from Nipperfurth & 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 

for analysis and type determination. 

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

are attached in the following (2) reports. 



G. Sczhl?ml&slcv 
UARF bxmtuie, Inc. 
PO Box 7546 
l&ldxsan,WI 53707 

1 m?OM: S~wPlant Allalysis 

SUBJECT: Results of physical 
Dectiep X2, l.976. 

Lab 

a~.*yses on 1 soil sample submitted 

1 14 63 . 23 

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

ikf 
Encl. 

, 
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COOPEFIdTIVE EXTEPQSIOM PROGRlbMS 

University of Wisconsin-Extension 
University of Wisconsin-Madison 

Soil $1 Plant Analysis Laboratory, 806 South Park Street, Madison, Wisconsin 53715; 6082624364 

DEPARThrlENT OF SOIL SCIENCE 

December 16, 1976 
Acct. 900 
Lab No. OH0535 

MEMO 

TO: . G. Schmclesky 
WARF Institute, Inc. 
3301 Kinsman Blvd. 
Madison, WI 53707 

FROM: Soil/Plant Analysis L* 

WBJECT: Results of analyses on 1 soil sample. 

- DEC ZO.1976 
.: 51 . . 

____________________________I___________~~-~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~ 

Sample ID PH SMP O.M. P K ss* 

T/A ---&s/A---- 

1 5.7 5.7 57 350 270 10 

. a*SS = soluble salts in mhos x 10-5/cm 

T!,e 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. . 

/sf 

! 



Litter Application, Treatment Rates and Planting 

The soil was sifted through a 0.5 cm mesh scraea and put in 2.25 

square foot flats in the greenhouse. 

The litter applicatioa rates for the seven crops were based on the 

recommendations as preseated by the following publications : 

llaiversity of ?farylaad Fact Sheet 39 
Poultry Manure is Valuable FertilZzer 
V. A. Rondel, C. S. Shaffner and 8. 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. huller, Extension Poultry Scientist 
November, 1974 

The dosage rate for 1 ton per acre is 46.7 grams per flat. All 

dosages given belw 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 
84.1 grams of air dried manure 

For wheat, green beans and peppers: 

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

For cucumbers’: . 

5 tons uer acre is 233.6 grams 
112 grams of air 

For corn:. 

dried maaure per flat 

10 ton8 per acre 
224 grams of air 

wet manure or 
per flat 

. 

wet manure or 
per flat 

wet manure or 

is 467.2 grams wet manure 
dried manure per flat 

or 



t 

MADISON, WlSCONSIN 

Poultrp control 

For barley and fescue: 

4 tens per acre i5 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 manura or 
78.2 grams of air 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: 

- ” 

L 

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 . lbo and one-half inches of the covering soil of each flat was 

placed in a five gallon container and mixed with the sample for four 

minutes with a Bobart blender. 

The flats were tagged with a marker as the mixes were 

with the following designations: 

PM Poultry Medicated No. 1 through 5 (replicates) 

PC Poultry Control No. 1 through 5 (replicates) 

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

completed 

The treated and untreated flats were placed on the greenhouse bench 

and seeded. A planting form was used which contained 20 holes equidistant 

from the flat sides and from each other. The crop, variety, number of 

seeds per flat and planting depth were as follows: 

. 

.~-u-Lrerw d-W--....b-. ww...*- _____“.-.w-d - ,._k ..A._ .-- C_._____.__.- ..- --. --~ 



- Green Bean 

Pepper 

wheat 

B&IS&g 

Fescue 

MADISON, WlSCONSlN 

Variety 

wis. 900 

Seeds per Flat 

20 

Planting Depth !cm! 

2.54 

Iinproved~Chicago 
PickUng 20 1.27 

Green Podded Bush 20 2.54 

California 
Wonder 357 20 1.27 

Timwin 

Dickson 

Penplawn 
. 

The fescue seeds 

distant from the flat 

40 . 2.54 

40 2.54 

100 .1.27 

were planted iu five rows (20 seeds per row) equi- 

sides aud frum each other. 

Immediately after planting each flat was watered with 

using a sprinkler head to evenly distribute the moisture. 

per flat was added daily as required. 

2 liters 

Equal mnisture 
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MADISON, WISCONSlN 

RESULTS AND DISCUSSION 

. Barley - The results are given in Table I 

At 23 Cays after planting the total stand count in each plot was 

recorded. At the same tfne 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 one, 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 locations per plot vere recorded. In each plot the readings 

were taken for the first two plants in row one, plants two, three and four 

in rows two and three and the last two plants in row four. In those 

instances where one plant was present it was so noted. 

Prior to discarding the 

for wheat poultry medicated, 

taken. 

plots, 35 ram pictures for replicate three 

poultry control and untreated plot were 

Fescue - The results are given in Table III. 

At 33 days a stand count of plants for each of f;Cve ro&s %n a plot 

were recorded and totaled. 

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

control and untreated plot were taken.’ 



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 TV. 

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 Beans - The results are given in Table V. 

At 22 days after plantcng the total stand count for green beans was 

recorded. In addition 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, poultry 

control and uncyeated 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 

vide and 8 centimeters long noted. 

Cucum’oer -The results are given in Table 

At 34 days after plantzing the total 

recorded. In addition the height of the 

VI. 

stand count for cucumbers were 

flants per plot ware recorded 

accordingly: 0 - 15, 15 - 30, and 30+ centimeters. 

* 
. 

:m.pc--I -c _____.-- .._. - _.___ -_-_-._--.__- ___-. _I--. r-.---- . -_ . . . ,,, - J-L.-. . _. _.,._ ___ __ 
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MADISON, WlSCONSlN 

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 cm 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 tomato seedlings were transplanted in each flat. 

At 

poultry 

At 

. 
40 days after seeding 35 mm pictures of replicate three of the 

medicated, poultry control and the untreated plot were taken. 

56 and 42 days after transplanting , the number, size and phytotoxic 

effects were observed and recorded for the pepper and tomato seedlings, 

respectively. 

. . . _. ..___ -.---- - - -.-.- . . . . .._. -- .._. --. .-... -_ .___ _.-_.__-_-______ 
--““uWBY)Y~1r.~~~ 

Ai- ev _Crr..-A.-r, I. e-c . .v-... . w*.. *._---I _ .A _____r__“,__,.I,_._..LI_‘r__._~~___..__r. ,* . . . . . . . . . . . . . ,-. . 



Average Height (cm) 
of 1 Seedling per 10 Locations Average 
per Plot ('2 Seedlings in the Height 

Treatment Repl. Dntreated) 23 Days After Planting (cm) 

Poultry 1 27 30 32 33 31 19 30 28 32 30 29.2 
Eedicsted 2 - 25 18 - 31 10 31 34 23 31 25.4 
4 torn/acre 3 30 30 29 32 30 28 24 34 33 - 30.0 

4 29 28 26 27 26 30 28 - 32 31 27.4 
5 28 22 22 25 28 25 29 26 33 30 26.8 

Total 1,280. 
Average 27.8. 

Poultry 1 21 27 29 31 31 32 25 33 28 - 28.5 
Control 2 19 17 18 24 31 26 30 34 35 30 26.4 
4 ton/acre 3 29 30 29 27 28 30 28 31 31 24 28.7 

4 26' 30 28 19 33 29 29 29 32 - 28.3 
5 * - 18 27 27 25 31 14 22 28 31 24.8 

Total 1,286 
Average 27.3 

. Untreated 1 34 33* 34 33 34 30 30 32* 30 33 32.3 
2 26 29* 30* 30 26 25 26 30 32 30+ 28.4 
3 29* 24 28 26 31 26 27 33 29 31 28.4 
4 34 33 32 33* 29 27 28 28 26 29 29.9 
5 32 30 30 31 33 32 30 29 33 30 31.0 

Total 1,500 
Average 30.0 

*One Plant Only 

Stand 
Count 

19 
18 
17 
16 

20 

90 
18 

18 
20 
19 
18 
18 - 

93 
18 

36 
36 
40 
39 
bO 

191 
38 

-. -. . J 
wm IN ,INc. 

MADISON, WISCONSIN 

001379 

Table I 

Barley (Dickson) 
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Table II 

Treatment 

Poultry 
XedicateJ 
4 ton/acre 

Average Height (cm) Average 
of 2 Seedliqs per 10 Locations Height 
per Plot 22 D&ys After Planting Repl. (cm) 

Total 
Average 

. . m.- Poultry 1 
Control 2 
4 ton/acre 

. i 
5 

Total 
Average 

Untreated 1 
2 
3 
4 
5 

Total 
Average 

*One Plant Only 

25 24 18 16 
19 18 17 15 
28 22 20* 25 
29 22 27 
29 26 25 

21 17 16 
21 20 14 
26 24 23 
20 21 20 
23 24 25 

18 16 18 
16 20 19 
18 21 26 
19 17 27 
24 26 23 

19 
22 

16 
14 
19 
23 
21 

18 
20 
li' 
18 
25 

22 19 
17 78 
21 2: 
19 22 
21 25 

18* 20 
17 23 
19* 19 
23 
22 

16 
23 
27 
21 
22 

19 
24 

20 
17 
26 
25 
25 

19 20 
20 20 
16 25 
20 19 
21* 21 

21 15 
22 20 
24 28 
22 20 
22 22 

22 20 
17 19 
20 28 
22 16 
26 17 

25 25 21.3 
20* 22 .18.7 
22 
24 
23 

24 
22 
23 
18 
26 

25 
25 
24 
26 
28 

25 23.3 
26 22.7 
24 23.7 

-109.7 
21.9 

24* 19.2 
21* 19.4 
28 23.3 
20 20.6 
22 23.1 

105.6 
21.1 

26 19.9 
23 19.9 
25 23.2 
28 21.9 
26 24.2. 

109.1 
21.g 

Stand 
Count 

37 
38 
36 
40 

37 

18g 
37 

36 
39 
38 
40 

_38 

191 
39 

39 
37 
40 
38 
37 

191 
38 
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Table III 

Fescue 

Stand Count 
per Plot 

Treatment Repl. 5 Rows, 33 Days 

Poultry 1 
Medicated 2 
ton/acre 3 

4 
5 

Total 
Average 

Poultry 1' 
Control 2 
4 tonlacre 3 

4 
5' 

Total 
Average 

Untreated i 
2 
3 
4 
3 

Total 
Average 

. 

16 
13 
18 
16 
17 

14 
17 
17 
12 
13 

15 
17 
17 
16 
16 

13 15 
16 13 
13 17 
17 14 
16 16 

14 19 
17 27 
17 15 
15 16 
15 14 

16. 16 
17 18 
18 15 
19 19 
17 18 

16 
14 
15 
11 
17 

16 
16 
18 
17 
11 

19 
19 
15 
14 
18 

16 
13 
17 
14 
14 

17 
14 
17 
16 
20 

16 
17 
16 
18 
20 

(Pennlawn) 

Total 
Stand 
'Count 

per Plot 

76 
69 
80 
72 
80 

377 
75 

80 
81 
84 
76 
73 

394 
79 

82 
88 
81 
86 

89 

33 Days 
Wt. of Plant 

Cut 3.7 cm from 
Surr'ace(gmJ_ Soil 

0.90 
0.75 
1.15 
1.10 
1.25 

5.15 
1.0. 

1.00 . 
1.20 
1.10 

’ 1.25 
'1.40 

5.95 
1.2 

1.10 
1.00 
1.30 
0.95 
0.80 

426 5.15 
85 1.0 

53 Days 
Wt. of Plant 

Cut 2.54 cm from 
Soil Surface 

3.8 
3" 
4:; 
6.0 
4.5 

22.0 
4.4 

3.5 
5.0 
5.9 
6.2 
6.1 -.- 

26.7 
5.3 

5.2 
7.1 
6.6 
8.3 
5.6 

32.8 
6.6 

-. -. .-_.__ . . _ _^ _ _ ,. 
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Treatment 

Poultry. 
Hedlczited 
10 ton/acre , 

/ Poultry . 
Contrql 
10 ton/acre 

Untreated 

Repl. 

Total 
Average 

Toral 
Average 

Total 
Average 

Stand 
count 

20 
19 
20 
16 
18 - 

93 

20 
19 
20 
18 
19 - 

96 

i9 
18 
18 
19 

19 

. 93 

MADISON, WlSCQNSlN 

Table IV 

Corn (Wie. 900) 

22 Days 
Plants 34 Days After Planting-l&. of 

with Wilted Plant; in cm, Range Per Plot 
New Growth O-5 15-30 30-45 -I- 45t 

9 
2 
4 
1 

0 

16 

3 
4 
5 
0 

0 

12 

0 
0 
0 
0 

0 

0 

0 
0 
0 
0 

1 

'1 
1 

0 
0 
0 
0 

2 

2 
. 2 

0 
1 
0 
0 

0 

1 
1 

0 
2 
0 
1 

2 

5 
5 

0 
.1 
1 
1 

'3 

6 
6 

0 
2 
0 
1 

0' 

3 
3 

2 ‘la 
1 15 
0 20 
0 14 
4 11 - 

7 a0 
8 86 

3 17 
3 15 

z 
17 
13 

1.. 13 - 

13 76 
14 79 

‘1 la 
0 15 
(i la 
5 13 

1.. 17 

8 81 
9 87 

Plant Wt. 
in gm of 

All Plants 
45t cm 

154.0 
119.2 
197.3 
110.4 
89.1 

670.0 
134.0 

141.0 
123.4 
149.4 
110.5 
107.1 

631.4 
126.3 

132.5 
126.7 
129.2 
74.0 
89.1 

551.5 
110.3 

.-..I._c- __ ~~~~l_.~i~_j.,_..______,-l ..__ -~~_..~_._~~~~_-~~,.._~_~~-~~_~_ -- 

Average 
Wt. in gm 
per Plant 

a.5 
7.9 
9.8 
7.8 
a.1 

a.4 

a.3 
a.2 
a.8 
a.5 
a.2 

a.3 

7.4 
a.4 
7.2 
5.7 
.5.2 

6:8 

Plants 
with Wilted 
New Growth 

0 ‘- 

1 
1 
0 

0 

2 

0 . 
0 
1 

( 0 
0 

1. _- 

. . . 
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Green Bean (Green 

22 Days After 

Repl: 

Plants with 
Primary Leaves 
5 cm. wide and 
8 cm. long or 

longer 
Smaller Total Number of Bronzed 
Seedlings 

Weight in Grams 
Plants Necrotic Leaves Larger Plants 

Total 
Percent 

11 
\ 

12 
14 
12 
11 - 

60 
73 

7 18 2 slight 
4 16 none 
3 17 5 slight 
6 18 2 slight 

2' 13 none 

22 
27 

1 
2 
3 

*4 
5 

6 
16 
15. 
14 
18 

Total 69 10 8 
Percent 87 .I3 

‘1 
2 
3 
4 
5 

Total 
Percent 

14 
14 
12 
17 

18 

75 
86 

5 

z 
1 

‘0 

11 
14 

Table V 

Podded Bush) 

Planting 

- 
Average Plant 
Weight in Grams 

I 36.1 3.3 
41.6 3.5 
63.0 4.5 
54‘7 4.5 
34.9 3.2 

. 

Treatment 

. 

82 9 slight 230.3 _ 3.8 

13' 
16 
15 
17 
18 - 

79 

19 
1.5 
16 
18 
19 - 

86 

1 slight 
1 slight 
2 moderate 
2 moderate 
2 slight 

4 slight 
4 moderate 

none 
2 slight 
4 slight 
3 slight 
none 

22.3 3.7 
58.0 3.6 
63.8 4.2 
53.1 3.8 
'59.0 J.3_ 

256.2 3.7 

51.3 3.7 
56.6 4.0 $=j 
60.8 5.1 63.9 3.8 a 

71.8‘ 4.0 

9 slight 304.4 4.1 

Poultry 
Medicated 
4 to/acre 

Poultry 
Control 
4 ton/acre 

-’ 

Untreated 

- 

CA3 



Stand 
Treatment RepI. Count 

Height in cm 34 Days 
after Planting 

O-15 15-30 30 + --- 

Poultry 1 12 3 
Hedicafed 2 .13 3 
SJto$acre 3 12 3 

4 12 8 
5 16 11 - - 

Total 65 28 
Percent 33 

Poultry 1. 12 2 9 
Control 2 16 2 11 
5 toq/&e 3 14 2 11 

4 13 3 10 
5 9 5 4 

Total '64 14 45 
Percent 22 70 

Untreated 1 19 
2 15 
3 16 
4 17 
5 16 - 

Total 83 
Percent 

MADISON, WISCONSIN 

Table VI 

Cucumber (Improved Chicago Pickling) 

7 
0 
3 
9 
5 - 

24 
29 

9 
10 
9 
4 
5 
.- 

37 
57 

12 
13 
13 
8 
11 - 

0 
0 
0 
0 

0 

0 
0 

1 
3 
1 
0 

0 

5 
8 

d 
2 
0 
0 

0 

f 

Total Plant Weight in Gram6 
Number of Plants per Plot of Plants 
15 cm or larger 

Average Ueight in 
15 cm or Larger grams per Plant 

10 121.1 ._- 

. 10 111.9 
10 140.7 
7 57.0 
7 63.2 - 

. 
44 493.9 

11 163.8 
14. 147.8 
12 136.5 
10 105.8 
2 50.6 

53 

13 
13 
13 
9 

L1 

39 

604.5 

* 133.0 
148.6 
112.2 
86.1 
91.4 

r. 
571.3 

11.2 

c 

11.4 

,_--.. 

-. . ..L 



Poultry. 
Conttol 
5 ton/acre 

* 
. 

Untreated 

. 

Treatment 

Poultry 
Medfcated 
5 ton/scre 

Repl. 

Total 
Percent 

1 
'2 

z 
5 

Total 
Percent 

1 . 
2 
3 
4 
5 

Total 
Percent 

Stand 
count 

9 
8 
13 
10 

9 

49 

6 
12 
-13 
13 
11 - 

55 

11 
9 
11 
12 

11 

54 

MADISON, i#lSCQNSIN 

Table VII 

Pepper (California Wonder 35;) and 

Tomato Transplants (Stokeadele Hybrid) 

Pepper - 56 Days 
Height Height 
less-than 

5 cm 
greater than 

5 cm 
Stand 
Count 

le&than 
20 cm 

2 
2 

: 

s 

18 
37 

7 
6 
8 
6 

A 

l(; 
10 
10 
9 
10 - 

0 
1 
0 
2 

3 

31 49 43 
63 

6 
12 

0 10 
a 10 
7 9 
I? 9 
7. 10 - - 

30 48 
55 a6 

7 9 
6 9 
9 9 
6 10 

4 10 -8 - - 

32 .47 
59 

6 
4. 
6 
5. 

4 

25 
46 

4 
3 
2 
6 

7 

22 
41 

0 
1 
1 
2 
3 - 

7 
15 

1 i 
2 
1 
3 
2 -- 

9 
19 
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Table VIII - Continued 

Cucumber (Improved Chicago Pickling) 

Treatmen& 

Range in Height in Centimeters Number of Plants 
34 Days After Planting 15 cm or inrger 

.o-15 15 - 30 3Qt at 4G Days 

Poultry Medicated 28 0' 44 11.2 
Poultry Control 14 

21 
5 53 11.4 

Untreated 24 59 2 ; 59 9.7 

Average Weight in Grams per Plant 

Pepper and Tomato 

(56 Days) 

Treatment 

Poultry Medicated 
Poultry Control 
Untreated 

Pepper ’ Pepper Pepper Tomato Tomato Tomato 
Stand less than greater than Stand less than 20 - 30 
Count 5 cm 5 cm Count 20 cm cm 

49 18 31 49 43 
55 25 30 48 

; 
41 

54 22 32 47 9 38 

. 

. 

1 
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Table VIII - Continued 

Treatment 

Poultry l4edicated 
Poultry Control 
Untreated . 

Treatment 

Poultry Medicated 

Poultry Control 
Untreated 

Fescue (Pennlawn) 

Plant Weight (Grams) 
33 Day0 53 Days - 

cut 3.7 cm Cut 2.54 cm 
Range in Stand Count (Total) 'from Surface from Surface 

69 - 80 (377) 5:15 22;o 
73 - 84 (394) 5;95 26.7 
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 
Plants Plants Plants -- Leaves . (Large Plants) 

60 

69 
75 

22 

10 
11 

82 9 slight 3.2 - 4.5 
4 slight 

79 4 moderate 3.3 - 4.2 
86 9 slight 3.7 - 5,l 

. 

‘.__J 
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Table VIII - Summary 

Corn (Wia. 900) 

22 Daya 
Plants 34 Days After Planting 

Tot&l with Wilted Range in Height cm 
Plants New Growth O-15 15-30 30-45 45+ ---- 

Poultry Medicated 93 16 1 
Poultry Control 96 12 2 
Untreated 93 0 1 

Li 
: 1: _ 76 

. 3 8 81 

Average Weight 
in grams per 
45 cm+ 

Plants 
with Wilted 
New Growth 

,,-. 
I I 

Treatment 

8.4 2 
8.3 1 
6.8 0 

Barley (Dickson) 23 Daya After Planting 

Range dn Stand Count 

16 - 20 
18 - 20 
36 - 40 

Total Plante -- Treatment 

Poultry Hedicated 
Poultry Control 
Untreated 

Average Height, Centimeters 

27.8 
27.3 
30.0 

90 
93 
191 

. 

Wheat (Timwin) 22 Days After Planting 

Treatment Range in Stand Count Total Plants Average Height, Centisetere 

Poultry HedLcated 36 - 40 188 21.9 
Poultry Control 36 - 40 191 21.1 
Untreated 37 - 40 191 21.8 



-. 
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Some slight necrotic lesions were observed in many plots including 

the untreated plots with no manure. This likely was the result of over 

or under wateriug at a crucial period in the seedlings’ growth. 

Fescue . -v 

The stand counts and the cutting weights ai 33 and 53 days were 

slightly less 

phytotoxic or 

HOWeveP, 

for poultry medicated than the poultry control but no 

color differences were observed. 

the stand count and final cutting weight were substantially 

higher for the untreated control plots. 

Corn 

Beans 

There were a total of 9 fewer large plants out of 69 in the poultry 

medicated compared to the poultry control. 

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. 

The stand couats and range of plants for the poultry medicated and 

poultry control plots were comparable. 

Both poultry medicated and poultry 

or larger) with wilted new growth after 

untreated plots. 

control plots had plants (30 cm 

22 days. No injury occurred in the 

The average weights per plant (45 cm or larger) were 

the poultry medicated and poultry control after 34 days. 

comparable for 

The earlier plant injury symptoms had nearly disappeared. No differences 

in the roots were noted. 



Wheat & Rarley 

The stand counts and height of plants 

and poultry control plots were comparable. 

observed. 

Cucumber 

compared to the untreated total of 59 plants. 

No phytotoxic symptoms were cbserved on any plants and all roots 

t&r@ normal in the poultry medicated, poultry control and untreated plots. 

Pepper & Tomato 

The stand counts and height of’plants for the poultry medicated and 

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

Recommendations 

It may be desirable 

beans as some inhibition 

to obtain additional data on cucumbers and 

of growth was noted. 

By and For WARF Institute, Inc. 

Date: Hay 12, 1977 

wm IN 
MADISON, WlSiQNSlN 

for the pouitry medicated 

No phytotoxic effects were 

There were 9 fewer plants out of 53, 15 cm or iarger, in the poultry 
, 

medicated plots compared to the poultry control and 15 fewer plants 
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Addendum To: 

Greenhouse Phytotoxicity 

Virginiamycin Treated 

Evaluations of Litter from 

Broilers on Seven Crops 

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

i ::> 

The medicated poultry manure and control 

contained essentially the same number of bean 

poultry manure treatments 

and cucumber plants. 

No phytotoxickty was observed which could be attributable to the 

treatments. Therefore, no further tests are necessary. 

By and for WARP Institute, Inc. 

Date: October+19, 1977 



OBJECTIVE 

A+UADlSON, WISCONSIN 

The purpose of this project was to determine whether manure from 

swine and poultry fed virginiamycin treated feed had any effects on the 

general condition of earthworms and their reproductive activity. 

The same mamre 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 no adverse effects on the general condition of 

earthworms and only slight differences on the number of eggs and 

( 
+. 

young. 

METHODS & !UTERIALS 

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 I. 

. 

i ‘) 

,, ‘, 
I 
I 
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Head, Pesticide Avaluation Dept.. 
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6121226 - 1228 IV 
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Evaluation of the Potential Adverse Activity of 

Virginiamycin Residues Contained in Pig Manure 

and Broiler Litter to Earthworms 

For: 

Smith Kline Animal Health Products 
Applebrook Research Center 
1600 Paoli Pike 
West Chester, PA 19380 
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Poultry Medicated 
Poultry Control 
Swine Medicated 
Swine Control 

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

MADISON, WISCONSIN 

Manure Samples 

Moisture determinations were 

ground manures and fresh manures. 

made on composites of the air dried 

Percent Moisture 
Fresh -- Air Dried 

62.7 13.6 
63.3 10.2 
70,l 22.1 
69.5 18.7 

mixed with each quart of air dried soil. 

Tons of ., 
Fresh Manure 

per Acre 

Grams of 
Fresh Manure 
per Test* 

Equivalent Grams of 
Air~Dried Manure 

Test* peg: 

Broiler Medicated 
2 l/2 
4 
10 

4.4 1.9 
7.1 3.1 

17.7 7.6 

Broiler Control 

Swine 

Swine 

"redt 

The 

2 l/2 
4 
10 

Medicated 
10 
20 

4.4 1.8 
7.1 2.9 
17.7 7.2 

17.7 6.8 
35.4 13.6 

Control 
10 
20 . 

17.7 6.7 
35.4 13.3 

containers are one quart jars. 

. . 
5 quarts of soil and manure for each rate were mixed in a V-shell 

blender for 5 minutes. !Che mixture was divided into 5 equal parts. 
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. . 
1: . I- One hundred twenty five milliliters of tap wi:ter was ad 

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 condition 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 cheesecloth. 

After'25 days exposure the containers 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, eggs and young worms were recorded. 

. . 

.._._ - .._.._.. ___-._. .~.. . . _ .~ ._ _ 

i 



* 
Rate 

Ton/Acre 

Brofler 
.Hedicated 
2 l/2 

. 

Broiler 
Gmtrol 
2 l/2 

Broiler 
Medicated 

4. 

Eroiler 
Control 
4 

Broiler 
Hedicated 

10 

, 

ReplFcaEe 

1 
2 
3 
4 
5 

1 
2 

z 
5 

1 
2 

: 
5 

1 
2 
3 
4 
5 

1 
2. 

2 
5 

Worms Active and Worms Active and 
Soil Condition Soil Condition 

3 Days 7 Days 

Worms 
Recovered Worms 

10 Days Recovered 

25 Days 
Young 

Eggs Worms 
Present Present 

OK OK 50 Active 50 Yes Yes 
OK OK 50 Active 49 Yes Yes 

OK OK 50 Active 50 Yes Yes 

OK OK 40 Active 48 Yes Yes 

OK OK 49 Active 50 Yes Yes 

OK OK 49 Active 44 NO NO 

OK OK 49 Active 48 Yes Yt?S 

OK OK 47 Active 45 Yes Yes 

OK OK 50 Active 49 Yes Yes 

OK OK 50 Active 49 Yes Yes 

OK OK 49 Active 45 Yes No 

OK OK 49 Active 48 Yes No 

OK OK 50 Active 50 Yes Yes 

OK OK 50 Active 48 Yes Yes 

OK OK 50 Active 48 Yes Yes 

OK OK 
OK OK 
OK OK 

Oy. - OK 
OK OK 

46 Active 
50 Active 
SO Active 
50 Active 
48 Active 

45 yes 
48 Yes 
46 Yes 
50. Yes 
45 Yes 

Yes 
Yes 
Yes 

Yes 
Yes: 

OK Surface Mold 43 Active 42 Yes 
OK Surface Mold 50 Active 50 Yes 
OK OK 50 Active 49 Yes 
OK OK 50 Active 49 Yes 
OK OK 47 Active 46 Ye8 

RESULTS 

Table I 

_I_--~ 
__-___ ___I__ __.- _--- -- 
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Rate 
Ton/Acre 

’ ~BmoSler 
Control 
10. 

Swine 
Medicated 

10 

Swine 
Control 

10 

Swine 
Medicated 
20 

Swine 
Control 

MADISON;%ISCONSIN 

RESULTS 

Table I - Continued 

Replicet: 

1 
2 

: 
5 

1 
2 

: 
.5 

1 
2 

i. 
5 

1 
2 
3 
4 
5 

1 
2 

3 
4 
5 

Worms Active and 
Soil Condition 

3 Days 

Surface Mold 
OK 
OK 
OK 
OK . 

Surface ‘Mold 
Surface Mold 

OK 
Surface Mold 

OK 

Surface Mold 
Surface Mold 

OK 
OK 
OK 

Surface & Deep Mold 
Surface & Deep Mold 

OK 
Surface & Deep Mold 

OK 

Surface Mold 
. Surface Mold 

OK 
OK 
OK 

Worm Active and worms 
Soil Condition Recovered 

7 Days 10 Days 

Surface Mold 47 Active 
Sukfacc! Mold 50 Active 

OK 50 Active 
OK 50 Active 
OK 50 Active 

Surface & Deep Mold 49 Active 
Slight Deep Mold 50 Active 

OK 
OK 

Surface Wold 

Surface & Deep 
No Surface but 

Deep Mold 
OK 

50 Active 
50 Active 
50 Active 

Mold 46 Active 

49 Active 
50 Active 

Slight Deep Mold 50 Active 
Slight Deep Mold 49 Active 

. 

Surface 8 Deep 
Surface & Deep 
Deep Mold 
Surface & Deep 

OK 

Mold 50 Active 47 Yes 
Mold 49 Active 49 Yes 

50 Active 49 Yes 
Mold 50 Active 49 'les 

50 Active 49 Yes 

Surface & Deep Mold 48 Active 
Slight Surface & 

Deep Mold 50 Active 
Deep Mold 50 Active 

OK 50 Active 
Slight Surface hbld 50 Active 

25 Days 

Worms Eggs 
Recovered Present 

Y0ur.g 
Uorms 

Present 

45 Yes NO 

50 Yes Yes 
48 Yes' Yes - 
59 Yes 'Yes 
50 Yes NO 

46 YES NO 

50 Yes NO 

50 Yes YCS 

49 Yes Yes 
50 Yes Yes 

42 Yea NO 

50 
49 
50 
49 

Yes 
Yes 
Yes 
Yes 

NQ 
Yes 
YCS 
Yes 

-- 

No 
No 

Yi?.S 

48 Yes 

49 
50 
50. 
49 

Yes 
Yes 
Yes 
Yes 



MADISON, WlSCONSlN 

Rate 
ToniAwe Replicate 

Untreated 1 
5.1 Grama 2 
CSHA Fly 3 
Earval Media 4 

5 

RESULTS 

Table I - Contioued 

Active and Worms 
Condition Recovered 

a Days 7 Days 10 Days 

d OK OK 50 Active 
OK OK 49 Active 
OK OK 49 Actfve 
OK OK 49 Active 
OK OK 48 Acttue 

25 Days 
Young 

Worms Q%s Worms 
Recovered Present Present 

47 Yes Yes 'I. 
50 'Yes No 
49 Yes YCE 
49 Yes Yes 
50 Yes No 

. 

,.r- 



Rate 
TOdkr~ 

Broiler 
Hedicated 
2 l/2 

Broiler 
Control 
2 14'2 

! -) Broiler 
Medicated 
4 

Broiler 
Control 
4 

Broiler 
MeldSkated 
10 

Replica:e 
Number Recovered - 35 Days 
Adults 3%2 Youq 

1 
2 
3 
4 
5 

71 0 
64 - 2 
97 14 
42 19 
75 6 

Total 240 349 41 

1. 
2 
3 

5" 

Total 

44 
48 
45 
49 

_4J 

235 

23 0 
43 6 
71 7 
66 4 
50 7 

253 24 

40 71 7 
47 31 2 
49 44 18 
48 58 20 
48 29 5 

Total, 232 

42 
47 
48 
48 
44 

- 

229 

42 
50 
49 
49 

2 

235 

233 

32 
29 

:; 
19 

Total 158 

57 
22 
79 
55 

_49 

Total 262 

52 

2 
19 
9 
14 
7 

51 

2 
2 
9 
20. 
I.2 

45 

1 

MACYtSON, Wl4CONSlM 

. 
RESULTS 

Table II 

. 

! 

, ! 

: / 
, 



Rate 
Ton/Acre 

Broiler 
Control 
10 

Swine 
Medicated 
10 

Swine 
Control 
10 

Swine 
Hedicated 
20 

Swine . 
Control 

. 20 

.- -_ 

Replicate 
Number Recovered - 35 Days 
Adults BEi P0Ung 

45 
. 50 
48 
50 
49 _- 

242 

58 
75 
109 
71 
46 

ii 
14 
28 
11 

Total 269 66 

1 45 49 
2 50 16 
3 50 53 
4 48 82 
5 49 28 

0 
0 

2: 
18 

Total 242 228 51 

42 
50 

:; 
49 

45 

31 
41 

51. 

0 
2 
24 
5 

15 

Total 239 315 4G 

47 105 
49 76 
481 89 
48 48 

19 _41 

0” 
25 
14 
17 

. Total 241 359 56 

48 
49 % 
50 

2 

ca 
43 
97 
94 

105 

0 
0 

ifi 
27 

-Total 246 387 80 

RESDLTS 

Table II - Continued 

, 
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REXJLTS 

Table II 

Rate 
Ton/Acre Replicate 

Untreated 1 
5.1 Grams 2 
csm fly 3 
%amaL Media 4 

4 

Total 

- Continued 

Number Recovered - 35 Days 
Adults J&E Young 

46 
49 
47 
48 

18 

238 

75 11 
42 10 
45 I.5 
54 4 

274 42 
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Rate of Manure 
Ton/Acre 

Broiler Medicated 
2 l/2 

Broilet' Control 
2 l/2 

Broiler Medicated 
4 

. 
Broiler Control 

4 

Broiler Medfcated 
10 

Broiler Control 
10 

Swine Medicated 
10 

Swine Control 
10 

Swine EIedfcated 
20 

Swine Control 
20 

Untreated 

MADISON, WISCONSlN 

S&z-y of Results 

Table III 

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

Adults %?&z YOtUlg_ 

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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301403 
DISCUSSION 6 COXLUSIONS 

The total numbers of adult earthworms were essentially constant 

throughout all experiments as shown in Table I. The indivtdual replicates 

showed a wide range in the number 

In Table II but the total numbers 

shown in Table III. 

The total earthwonn recovery 

of earthworm eggs and young as shown 

for each experimezg were sinilar as 

data in Table III was used to compare 

the broiler and swine medicated versus the broiler and swine coatrol 

tFeatmen ts . 

Percentage Increase or Decrease 

Ton/Acre 
of Recovered Earthworm Eggs and Young 

in Vir&b~~~yciu Treatment Compared to Ccmrols 

Broiler 2 l/2 
Broiler 4 
Broiler lO* 
Swine lo* 
Swine 20* 

*Some of the treated and control 
early portion of the experiment 

+ 40 
. +36 

- 9 
- 23 
- 11 

treatments had mold present during the 
only. 

Signed _ "( .0'S 3-r&' I* w--C~~- A./ 
I 

By and For WART? Institute, Inc. 

Date: my 12, 1977 
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MADISON, WISCONSIN - 

Evaluation of the Potential Adverse Activity of Virginiamycin Residues 

Contained in Pig Manure and Broiler Litter to Housefly Eggs and Larvae 

Par : 

. Smith Kline Animal Bealth Products 
Applebrook Research Center 
1600 Paoli Pike 
West Chester, PA 19380 

By: 

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

Study Director: G. E. Scbmolesky 
Bead, Pesticide Evaluation Department 

. WARP Iaskitute No. 6121161 - ll99 & 
6121226 - 1228 
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A1)lSON. WISCONSIN 

Manure from pigs fed with virginiamycin treated feed (20 grams 

per too) and litter from poultry fed with virginiamycin treated feed 

(SO grams per ton) had ao adverse effects on housefly eggs and larvae 

development. 

In all instances, eggs collected from adult houseflies reared on 

the various manure trekeats were viable. 

Ihe purpose of this project vas to determine whether manure from 

SGiins and poultry fed virginSamycin treated feed had any effect ou the 

development of housefly eggs and larvae. 

The same manure and litter samples as referenced in the crop studies, 

WARF 

were 

Institute No. 6121161 - ll99 I and II and 6121226 - 1228 I and II 

used in the present studies. 



All media vere prepared the day prior to housefly egg collections. 

. 

I. Poultry and mine manure 

Equal quantities of manure vere 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 recoastituted to a fresh litter basis. 

Grams solids per 100 gm 
Sample Fresh Dry Air 

. 

Swine Medikated 29.9 76.6 

Svfae Control 30.6 82.0 

Poultry Medicated 

Poultry Control 

II. CSIU. 

37.3 84.3 

36.7 89.4 

ml of deionized water added 
to 2500 gm of air-dried manure 

3,875 . , 

4,215 

3,160 

3,585 

This is a standard media used as a reference comparison. A 2500 

gram quantity of CSMA Standard Fly Larval Medium vas mixed with 8 liters 

of a deionized water suspens%on csatainiug 80 ml of aondistatic diamalt and 

45 grams of active dry yeast. The medium was mixed thoroughly and equal 

quantities were trausferred to five battery jars (16 centimeter diameter 

by 19 centimeters deep) and covered with a cloth. 

The morntig following media preparations, eggs were collected from the 

food dishes containing mature F%?W strain houseflies. Two hundred viable 

eggs were counted onto lined filter paper. The .eggs were vashed into a 
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1 cm wide by 2.54 cm deep trench in the center of the media. W 
7 

e g= 

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

cloth. 

Pupae 

‘. -) 

Since mature larvae 

layer of vermiculite was 

eeeding. Six days after 

was poured on a tray and 

All recovered pupae 
. 

tQst series. 

They were placed in 

a sleeve opening and the 

the emerging adults were 

. . . . .- . 

migrate to the surface to pupate, a two-inch 

placed on each jar of medium three days after 

seeding the mixture of vermiculite and pupae 

then screened to recover the pupae. 

were counted tabulated and combined for each 

L 30 by 30 centimeter screened cage, fitted with 

adult emergence observed. Eggs (0.1 ml) from 

collected and seeded into CSXA 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 

vere determined to be 23.7 and 20.4 percent respectively. 

2500 gram quantities of air dried mauure specimens for each test 

series were reconstituted to a fresh litter basis. 

. 

Sample 

SwSne medicated 

Grams solid per 100 gm %&5%i”zed~ water per 
Fresh Air Dry 2500 gm of air-dried manure 

29.9 76.3 3,878 

Swine control 3Q.6 79.6 4,008 

I> 

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

and the results shown in Table III. 



,Table I 

Summary 
Pupae(l) Adults(l) 

Treatment Repl. 
No. of 
Pupae 

1 124 
2 138 
3 125 
4 99 
5 116 

Total 602 

1 190 
2 186 
3 . 200 
4 195 
5' 188 

Total 959 

1 
2 

2 
5 

Total 

173 
I.37 
161 
140 
157 
768 

Percent tinge Average from Eggs Eraerged 

62 
69 
62 
50 
58 

50-69X '60% 592 574 

95 
93 
100 
98 
94 

93-100x 96% 726 -703 

86 
69 
81 
70 
78 

69-862 77% 558 529 

Swine Medicated 

Swine Control 

Poultry Medicated 

Poultry Control 1 

3" 
4 
5 

Total 

136 
158 
166 
155 

68 
79 
83 
78 
78 

638 627 
157 
XF 68-853 79% 

91% 1140 1126 

- 
CSMA Media 1 

2 
3 

c -I- 
:* 

Total 

194 
169 
162 
199 
184 
908 

97 
84 
81 
100 
92 

. 

81-100X 

(')O.l ml af eggs seeded in CSMA larval medium 
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Treatment 

Swine Medicated 

Table II 

‘No. of 
Repl. Pupae Percent Range 

1 146 
2 133 :3 
3 137 69 
4 125 63 
5 127 64 

Total 668 63-732 66% 884 851 

Swine Control 1 108 
2 132 

_ *: 190 
64 

COMA Media 

5 102 
Total 596 

1 136 
2 150 
3 138 
4 166 
5 153 

Total FE 

54 
66 
9s 
32 
51 

32-953 59% 642 612 

68 
75 
69 
83 
77 

68-83X 74% 830 822 

(L)O.l ml of eggs seeded in CSMA larval medium 
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Table III 

Treatment Repl. 

Swine Medicated 1 
2 
3 
4 
5 

Total 

Swine Control 

CSMA Media 

1 
2 
3 
4 
5 

Total 

1 
2 
3 
4 
5 

Total 

No. of 
Pupae 

154 
a4 
51 
53 

.* 
428 

74 
36 
134 
97 
145 
486 

176 
176 
120(2) 
177 
167 
816 

summary 
- Pupae(l) Adults(l) 

Percent Range from Eggs Average Emerged 

77 
42 
26 
27 
43 

27-773 43% 838 

37 
18 
67 
49 
73 

l&73%: 49% 680 

88 
88 

60 - ’ 89 
84 

60-892 82 i 773 

812 

662 

729 

(1)O.l ml of eggs seeded in CSMA larval medium 
(2)Moldy Surface 

. . 
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Treatment 

__eriment A 

Swine Medicated 602 60 592 574 
Swine Control 959 96 726 703 
Poultry Medicated 768 77 558 529 
Poultry Control 785 7iI 638 6?7 
CSMG Media 908 91 1140 1126 

Experiment 2 
. 

Swiue Medicatt?d. 668 66 884 
SwJLoe Control 596 59 642 
CSMA Media 743 74 830 

l&+ment 3 

Swine Medicated 
Swine Control 
CS.MA Media 

Table IV 

Total Pupae 
per S,Re& Average, X 

Pupae(l) 
From Eggs 

A~Iults(1) 
Zmerged 

851 
612 ’ 
822 

., 

428 43 - 838 812 
486 49 680 662 
816 a2 773 729 

(1)o.l ml of eggs seeded in CSMA larval medium 

____ -,. . . . . I *.l_.rl _____._ _ ̂ __._______.__.._._.,_ .___ _ . .._ _,__ __ .__ _.__._. _ _- .-_.-_-._ _._ . . . -.- . -...._- - -... --_--r. .-- - . 1 
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DISCUSSION 

Experiment 1 (Table I) showed a difference in pupae recovery for 

the swine medicated (6OZ) versus the swine control (96X) which did not 

occur for the poultry. Pollowup experiments 2 and 3 (L'ables II and III) 

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 

v_cIre a_!.80 normal. 

.+' c -Signed ,..g/ 
I 

By and For WARP Institute, Inc. 

Date: May 12, 1977 

c 



iMADISON, WISCONSIN 

Repork a’? sub&ted to clients an a confidential basis. plo reference to the work, the results OP to the Institute in 
of cxdverhang, news r&ass or other pwblic announcement may be made without written 

any fwm 
author’ 

An&&s for Fish Toxicity: Trout, Bluegill 

&scription 0EssJnpIe Virginiamycin, Feed Grade 

DateReceived 3/8/77 Codro~Number Lot # AFv/206/75 

su$xLlittedby Smith Kline Animal Health 
West Chester, PA 

CIsirned Content 

. Rainbow Trout 
24 hours: 
48 hours: 

LCSO 
LCSO 

96 hours: LC50 

Bluegill Sunfish 
24 hours: LC51) 
48 hours: LC50 
96 hours: LC50 

. 

- 430 ppm 
- Between 225 ppm and 338 ppm 
- Between 225 ppm and 338 ppm 

, 

- 252 ppm 
- 240 ppm 
- Between 225 ppm and 338 ppm 

Bioassay 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 C August) 

Remarks 

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. 

by 
/ 

for the WmF INSTITeJTE, INC. 

Date 6/U/77 , 

-1%'PLRF Institute No. 7031198 

,..,_ . _. ._. ___...- -I 
._ ,.... .I_. _* 

_.-. ._____-.- _- ._..._ 



MADISON, WISCONSIN 
PROBIT ANALYSIS WORK SHEET 

~Z'amical 
Q 

Virginianxycin 

Test AnimalRainbow Trout 

Date 

Date 

Tested 

Reported 5/12/77 

Lot N&er D AFJ/206/75 Temperature 5S°F 

Exposure Period 24 Hours Water Quality Sra*dard 

Total animals = 40 

K, No. of Doses = 4 Chi2 

LCg4 = 575 PP% Chi2 

LC50 3 430 PPm 

LCl6 = 330 PPm 

S = Lcg4/Lc50+Lc50/Lcl6 
z- 

S = 1.316 

.Confidence limits (.05) for LC50 

Total Contribution to Chi 0.005 

JjJ’ = 20 0.6197 

fLC50 = S [2.77/m 1.316 

ELCSO = 1.183 

L,50/fLC50 = lower limit = 363 PPm 

LCSO x fLC§O = upper limit = 509 PPm 

= contribution x total animals 
K = 0.050 

to Chi 

(p=.O5) for (K-2) 2 deg. of freedom r5.91 

Confidence limits f.05 1 for S: 

R= -SE A= 

fs = A [lo (K-U/Km 

fs = 

S/fs = lower limit = 

Sxfs= upper limit = 

Analysis By Date: _--.__ .,... ,“. . . . . _ .-_ e57? .I . - 

&~----L.-_m..-A~.*_+..-~ ._.- 1 ,_.-_ 
e.... -L.^~-_- .I...._ --_ ._._ - _ - I __ . _. ._ _ _. -. ~_ _ -.._..- _ . . 
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~F”,J”r*, w~,a~“n~~.. 

PROBIT ANALYSIS WORK SHEET 

(1 -- 
i zmical Virginiamycin Date Tested 

Test Animal Rainbow Trout - Date Reported S/12/77' 

Lot Number #AFv/206;75 Temperature 55°F 

Exposure Period 48 Hours Water Quality Standard 

. . . . . . . c 
Total animals = Total Con%ibution to Chi 

Chi2 
total animals 

H, No. of Doses = _ = contribution x I 
tr Chi K 

LC84 =.- Chi2 (p=.Oli) for (K-2) deg. of freedom =_ ( 

LC 
30 

_ Between 225 C 338 PPm Confidence limits t.05) for S: 

Lc16 = R=,- S= A= 

S = LC84/LC58+LC5()/LCl6 ,- fs = A [lo (R-l)/Rm 
2 . Es= , 

S= S/fs = lower limit = 

Confidence limits (.OS) for LC5r) sx fs- upper limit = 

N' = . 

(2.77/m 
i 

fLCq0 = s I 

fLCS0 = i 

! 

L”so’fLCso 
= lower limit = 

1 

LCSO x fLC50 = upper limit = . i 

t 

3IJGvz77 Date:.. ._._.________. i 



-. . _. - . - . . .._.__ - - _ -.. __. _ _ . .~ .,. _ . _ _ . t 



MADISON, WISCONSIN 
PROBIT ANALYSIS WORK SHEET 

#- ,- 
\5_ .emical Virginfamycin 

Test Animal Rainbow Trout . Date 

Q0vw 
Tested 4/12/77 

Reported S/12/77 

Lot Number #AFV/206/75 Temperature 5S°F 

Exposure Period 86 Hours Water Quality_ Standard . 

ConcenPPrmation 
No. Dead, Observed % Expected 3 Contribution to 

Total No. Mortality _ Mortality O-E ChiWomo NO. 12, 

100 o/10 1 0 

150 2110 20 

225 300 30 

Total animals = Total Contribution to Chi 

K, No. of Doses = 

LC84 = 

Chi2 = contribution x total animal2 

to Chi 
K =: 

Chi2 (p-.05) for (K-2) deg. of freedom =_ 

LCso = Between 225 &I 338 PPu 

EC16 = _I 

S '- LC,,/LCjO+LC5O/LCl6 
z= 

Confidence limits (.OS) for S: 

R= S = A=- _- 

fs = A IlO (K-U/Km 

fs = 

S = S/fs = lower limit = 

'Confidence limits t.05) for LC58 Sxfs= upper limit = 

N' = 

fLC50 = s 12.99/m 

f'-C5@ =. 

J+O/fLC50 = lower limit = 

EC50 x fLCS0 = upper limit = 



_ - . - . - .-.. -.. . . . - - .-._ _ . . ^ . . . . , _ _ ._ . . _ _ .._ ._ -1 _ *.-_-__ - -. --I 
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MADISON, WISCONSIN 
PROBIT ANALYSIS WORK SHEKT 

I:[* :mical Virginiamycin t Date Test 

Test Animal Bluegill Sunfish Date Reported S/12/77 

Lot Number #AFv/206/75 Temperature 74°F 

Exposure Period 24 Hours Water Quality Standard 

Total animals = 4o 

K, No. of Doses = 4 

Lc84 = 370 ppm 

LC5o 1 252 ppm 

LC16 = 170 ppm 

S = LC84/LC58"LC58/LCl6 
2- 

S = 1,475 

Total Contribution to Chi 0.07413 

Chi2 = contribution x total animals 

to Chi K = 0.7413 

Chi2 (p=,OS) for (K-2) 2 deg. of freedom ~5.99 

Confidence limits f.05) for S: 

R= S= _A=- 

fs z A r.18 (K-U/Km 
Es = 

S/fs = lower Limit = 

Confidence limits t.05) for LC58 S x fs = upper limit = 
I N' = 20 / 0.6197 

I fqO a s k77/m 1.47s 

fLC50 = 1.275 
1 i 
1 L*5o/fLC50 = lower limit = 198 ppm 

LC50 x fLC58 = upper limit - 321 PPm 

~!.f.~ _ Date.: e?ZZ7 Ana.lys_is By: . ..“_. ._. 
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t' zmical 

Test Animal 

MADISOM.WISCOWSIPI 
PROBIT ANALYSIS W0EU-C SHEET 

Virginianycin Date 

Bluegill Sunfish Date 

Tested 

Reported S/12/77. 

Lot Number #AFV/206/7S 

Exposure Peri.od 49 Hours 
. 

Temperature 74'F 

Water Quality Standard 

Concentration 

-( 

Total animals t 40 Total Contribution to Chi 0.275 

K, No. of doses = 4 Chi2 

LCg4 = 470 PPD_ Chi' 

Lc50 = 
240 PPm _ 

LC16 = 
127 ppm 

S = LCs,/LC5;+LC5o~LC,, ~~ 93 
. 

S s 1.93 

Confidence limits t.05) for 1~50 

N' = 30 o.soss - 

fLC50 = 5 [2.77/$Nl'1 1.93 

fLC50 = I.40 

i 

~5o'fLC50 = lower limit = 171 ppm 

LCso..x fLC50 = upper limit =336‘pPm 

= contribution x total animals 

to Chi K = 2.75 ; 

(p=.O5) for (K-2) 2 deg. of freedom =Sz j 

Confidence limits I.051 for S: 

R= S 5 A= / 
1 

fs = A [lo (K-U/Km I 

I 

fs = , 
t 

S/fs = lower limit = 

Sxfs= upper limit = / 

Date: -G?&??7 
Ij 

. 

~_..+..A-. .,.r-.l._.-~.~_,-__ __I .,_U_‘_..T”_“.&__I __ . ._..._ _ __ . _ - ._ __ . . ._.. _, _ . ._ . ._. . _. _ .._ _ 
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MADISON, WISCONSON 

PROBIT ANALYSIS WORK SHEET 

mica1 Virginiamycin 

Test Animal Bluegill Sunfish 

Lot Number #AFV/206/75 

Exposure Period 96 Hours 

Date Tested 

Date Reported _ 5/U/77' 

Temperature 74°F 
, 
f 

Water Quality Standard 

wm 
Concentration 

No. Dead, Observed % 
Total No. 

Expected % Contribution to 
Mortality Mortality O-E Chi(Nomo No. 1) 

100 2/10 20 

Total animals = Total Contribution to Chi 

K, No. of Doses = Chi2 = contribution x total animals 

to Chi K -_ 

LCB4 = Chi' (p=.O5) for (K-2) deg. of freedom =I 

Lc5o = Between 225 and 338 ppm Confidence limits f.05) for S: 

LC16 = R= S= A= 

s = LC*4/Lc50cLc50/Lc16 

-z= 
Es = A [.lo (K-l)/Km 

fs = 

S = S/fs = lower limit = 

Confidence limits (.05) for LC50 Sxfs= upper limit = 

N’ = _ 

fLC50 = s [2.77/m 

fLC50 =I 

! j()/fLC50 = lower limit = 

LC50 x fLC50 = upper limit 

? 

Analysis 
Date: 5?Tk<... . . . . -1 .I .,.., “_, .,,_ r 
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> ,Dr. C, John Di Cuollo 
Smith KLtne Animal Health 
September 16, 1976 

GENERAL PROTOCOL 

FOR THE EVALUATION ON THE POTENTIAL TOXICITY OF 
VIRGINZAMYCIN RESIDUES CONTAINED IN PIG k'ANURE AND 

BROILER LITTER TO EARTHWORMS 

MATERIALS AND METHODS: Red worms (Eisenia foetida), or another common 
variety will be employed in this study. Fresh manure will be obtained 
from pigs on regular feed medicated at 50 g/ton virginiamycin and a 
companion control manure.epecimen from pigs on control basal ration. A 
eimilar etudy will be performed with chicken Litter obtained from 50 
broilers receiving non-medicated and a medicated feed ration containing 
vfrginiamycin at 20 g/ton. A negative/negative control will. aleo be 
employed with a 5 replicate design. Application rates will be based on a 
wet basic as snown in Table I. -- Minor variations to these application 
ratee are acceptable. 

. 

TABLE I 

Preparation of Test Soil 

Tone]Acre (based on wet weight) of 
Manure or Litter* 

3 
8 

10 
22 
50 

Sbeciee 

Broiler 
Broiler 
Pie; 

Pig 
Pig 

Aliquots of the hove mixed soil preparations for each manure and litter 
sample ce placed in 1 quart clear etyrene plaetic containers. One hundred 
(100) eart&orms are added to each container and the soil covered with a 
layer of damp cheesecloth and held at 50oF. The worms will be checked 
daily for activity and sensitivity to external ktimulation. After 14 days 
exposure, 1) tne number of worms, 2) their general conditian and 3) the 

, reproductive activity will be recorded. 

‘I 

I 

* 

The loweit application rates for litter and manure should be consistent 

\ “ 

with their use in the field as fertilizer. If not, theee should be I 

readjusted. 

CJB: baa 



Dr. C. John Di Cuollo 
Smith Kline Animal Health 

GENElRAL PROTOCOL 

FOR !l??E PERFORMANCE OF FIELD PHYTOTOXICITY STUDY 
ON LITTER FROM VIRCINIAKYCWITREATED BROILERS 

PROCEDURE: During the fall of 1976, litter will be collected from pena 
of broilera which will be fed either a base1 ration or a medicated ration 
containing levels of virginiamycin at 20 g/ton of feed. 

Litter specimens from theee etudiea will be air-dried and ground with 
a Waring blender and incorporated into all of the soils. Moisture 
determinations to be performed by MAW on fresh and air-dried eamplee. 
Application rates will be calculated on a wet beeie equivalent to 0, 3, -- 
and 8 tons per acre of fresh litter.* The test materiala will be 
incorporated into all eoile including the covering eoil to a depth of 
approximately 24 inches. The following two source eamploe will be 
teeted on the plant8 listed in Table I: . 

1. 

2. 

("_ 3. 

. 

Litter from floor pene containing chicks fed virginiamycin 
at 20 g/ton (5 replicatee). 
Litter from floor pens containing chicks fed baeal ration 
only ( 5 replicatee). 
Negative/negative control (8 replicates to be employed). 

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

TABLE I 

Alfalfa 
Cucumber8 
Soybeane 

Wheat 
Corn 
.Pescut 
Green bea- 

' ADDENDUM: Please add, delete or d:er crop eeltction/protocol to adequately 
explore the purpose of thcoe studies. 

. 

*The lowest application rate,ahould be consietent with the use of litter 
in the field ae t fertilizer. If not, this rate should be readjusted. 

c’ 
. 

CJD:baa 

! .A_... -__--_.-___- _.__ . . _ . . . __.__ ___ .._.. _. 
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-3 r- C. John DF Cuollo 
Smith Kline ~nbnaI Health 
September 15, 1976 

PROTOCOL 

FOR THE EVALUATION OF TXE POTENTIAL ADV'ERSE ACTIVITY 
OF VIKGINIAMYCIN RESIDUES CONTAINED IN PIG HANURE AND 

BKOILER LITTER To HOUSEFLY EGGS AND LARVAJZ 

The effect of virginlomycin on the 
ts proposed in this study. Both litter 

development of the housefly 
containing broiler manure and 
_. . pig manure will be tested for aciveree ecrlvlty againet housefly egge 

and larvae. Litter and fects will bt collected for this study from 
caged broilers and pfge fed virginiamycin at the rate of 20g/ton and 
50 g/ton respectively, for an appropriatt period of time. Companion 
litttr and manure eptcimens from broilera and pigs on basal ration 
will bt.uaed as controle in these aant studita. Fecal and litter 
eumples will be shipped air-dried from Smith Kline. In additton,' 
Smith Kline will also send five samples each (approximately !50 g each) 
of fresh litter and manure for moisture determinations. Thie will allow 
for reconetitution of the samples to their original water content prior 
to starting the study. 

Control end medicated littek and manure samples will be seedtd with 
housefly eggs. The dtvelopntat of the eggs into larvat and complete adult 
houeeflya will be observed. 
housefly rearing media. 

The eggs will be etedtd onto otandard CSMA 
A 5 replicate design will be employed with a 

negative/negative control. 

Report adverse effects, If any, of the above manure collections against 
any stage of the housefly. 

, 

CJD:baa 
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2,: Dr. Di Cuollo 
File 

To: Jane8 A. rlillet 

FROM: Pat Kraeer 

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

DATE: November 3, 1976 

REE: PMR 8526 - pp. 138, 139, 146, 147 

Attached are the results of analysis of a swine dirt and chicken 
litter sample sent to the U.S. Testing Company on g/28/76 for analysis 
according to EPA establiehed gUideline8. In a telephone conversation 
with Mr. Philip Coop of the canpany prior to his Issuing the test 
results, he informed me that erroneous 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 Lawford ignition test (SSOOC for 3 to 4 hours) to remove the 
interfering organic matter (and also quantitate organic matter by 
weight difference); the Wokley-Black hydrometer texture test Wa8 
then applied to the remaining non-organic reeidue. 

PK:baa 



MEMPHIS LABORATOR? ’ 
3765 PREMIER COVE l MEMPHIS, TENNESSEE 38118 l 901-794-8800 

REPORT OF TEST 
October 18. 1976 0 d 0 

CLIENT: Mrs. Patricia Kraeer NUMBER 

Smith Kline Animal Health Products 
1600 Paoli Pike 
West Chester, PA lC380 

SUBJECT: 
Analysis of two samples according to pesticide registration 
guidelines. 

Parameter Chicken Litter Swine Dirt 

PH 7.7 
Organic Matter, % 55.8 
Cation Exchange Capacity,meq/lOOg 
l/3 Bar Moisture, % 

72.9 
103.6 

Texture 
Sand, % 
Silt, % 
Clay, % 

6.4 
3.8 

16.9 
17.0 

si!.t loam silt loam 
14.8 23.2 
57.4 74.0 
27.8 2.8 

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

APPLEBFiOOK 
1 

OCT 2 2 1976 

RECElVE 

SIGNED FOR TH+2O_U.?ANY 

Page lot 
sm 

Laboratories in: NCW York l Chicago l Los Ant&s l Tulsa l Memphis l Reading l Richland 
THIS REPORT A?Pl.ICS ONLY 70 YIlL SYANDA1DS OR CROCLOUILS IDLNYIFILil AN0 To THE SAYPLLISI YLSYLD. YWLYLST RESULTS ARC NOT NCCLSSA!JII.Y lNDICAYIVL OR 
ncrncs~N7AYIvc OC TML OUAIJY~ES Or 7~c t.07 lnou Welch 7~t SAMPLCI WAS TAKEN OG OC ACPAGSN~LY IDLNY~CA~. on SIMILAR cnoouc7s. NOTHING CON~AINCD 
IN YNIS llLPOll7 SMALL NCAM MAT UNITED SYAYLS YCSYING CON?AHY. INC. CONDUCTS ANY OUALIYY 6ONTROl. PGOGRAN FOR INK CLIKNY 70 WHOM THIS TLST RL. 
PORT IS ISSULD. UNLLSS SPLCITICALLY S?LCICILO. OUR RCPORYS AN0 l.LTYLRS AGE COG YNC CICLUSIVL USE Of YNL Cl.lLIlY TO ‘WHOM THEY ARC ADDRCSSLD 
AND YMEY AN0 YHL NAN1 OF YHL UNIYLD STATES YLSYINC CONCANY. INC. OR ITS SLALS OR INSIGNIA. ARC NOT 70 IL USLD UNDER ANY ~IRCUYSYlNCLS IN AOVER: 
YISING 70 YNt GENERAL PUSIJC AND HAY NOT SS USED IN ANY OTHER NANNIR WITNOUT OUR PRIOR WlllTYtN APPROVAL. SANPLCS NOT 0LSTl)OYKD IN TESTING 
ARC IILYAINLD A MAAIYUY 01 YHIAYY DAYI. 

FORM 808 
I 
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January 7, 1977 

,-- 

%. To: James Miller 

(’ 

From: R. P. Supplee 

Subject: Procedure Used for Environmental Impact Study 1976 

8 

Poultry: 

Entire feces collection was taken from 1 control and 1 medicated group 
of chickens each consisting of 100 broiler size chickens (4-5 lbs-) 
received from Truslow Farmrs September 28, 1976. Same diet wae fed to 
both groupe of birds throughout, except that the medicated feed 
contained virginiamycin G 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. On'October 5, 1976 
pens were thoroughly cleaned, clean dried sawdust added to pens 
for bedding and actual collection waa started. Fourteen (14.8) kg 
bedding was added to control pen and 14.9 kg was added to medicated 
pen, No additional bedding wae added and collection ended on 
October 29, 1976 when fecal material wae separated, spread out to 
not more than 2 inchee in depth and air-dried on plastic in B-wing 
Building Q average temperature of 63O until it reached aa low moiature 
content as reasonably possible in thie atmoephere. On Becember 6, 1976, 
follstring amounter of feces were shipped in cardboard plastic lined drum8 
to: Client Services, UARF Institute Incorporated, Madison, Wisconsin. 

. . 

Drum Control Poultry Manure Medicated Poultry Manure, 

1 33.9 kg. net wt. 36.0 kg. net wt. 
2, 37.2 kg. net wt. 40.1 kg.'net wt. 
3 38.3 kg. net wt. . . 36.7 kg, net wt. 

i 

All control poultry manure drume were marked #4 and all medicated poultry 
'drums were marked #3. 

Note: Of 112.8 kg medicated manure, 10.8 kg was packaged separately in 
40.1 kg drum ee It wae @lightly more moist than other? feces due to leakage 
from broken waterer. 

Swine: 

Swine feces were collected from 2 groups of pigs. Both control and 
medicated pigs from both groups were fed SK&F formula T" swine grower 
(eee attachment $21, except that the medicated feed contained virginiamycin 
V 50 gmlton in pre-mix, 

(.. 

- _ “. 
,. . ..I” 

; ‘. 
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Group #l consisted of 8 control and 8 medicated hogs each weighing 200 
to 240 lbe. which were received from Willow Gle;r Farm S 
Pigs were put on proper diets upon arrival and fed for o 

3 5976. 
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 coliectlon from first group wae used for study. 

Group #2 consisted of 10 control and 30 medfcated pigs-weighing 170 to 
180 lbe. each, received from Willow Glen Farm on November 11, 1376. Pigs 
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 Novernier 23, 
1976 one pig was removed from control group due to a prolapoed rectum. 
All swine f-tal material used was separated, spread out to a depth of not 
more than 2 inchez and dried on plastic in B-wing Building @ average 
temperature of 63 until it reached as low moisture content as reaeonably 
poseible in this atmosphere. On December 6, 1976 and December 9, 1976 
following amounts of 8wine feces from respective groups were sent In plastic 
lined cardboard drums to: Cl:ant Services, WARF Institute Incorporated, 
Madison, Wisconsin. 

December 6, 1976 Shipment 
, 

'Control Swine Feces 
Net Wt. Kg 

Drum8 Group 91 Group #2 Total Group I1 Group #2 Total 

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 -- _- __a 

128.2 9.4 137.6 85.0 18.4 103.4 

December 9, 1976 Shipment 

All from Group 12 pigs 
I 
Drum Control Swine Fecral Medicated:Swine Feces 

1 39.1 Kg. Net W 38.7 
2 __ 35.6 

39.1 Kg. Net Wt. 74.3 Kg. Net Wt. 

All medicated swine drums were marked #L and all control ewine drum8 
were marked U2. 

” 

. . 
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Virginiamycin McdPcated Feed (23 urn/ton) Color: Red 

N.B. Ref: DB 8532, 139 

Ingredient z w/w Amt./2700 lbe. 

Medium Ground Siielled, Corn 58.00 1566.00 

Soybean Heal, 44% 27.00 729.00 

Fish Meal, Ad-Sol 
(Adama Labe. Fairfax, VA) 3.00 81.00 

Dehydrated Alfalfa Meal, 17% 5.00 135.00 - 

Distillzr'c Dried Grains with 
Solubles (Solulac) 2.00 54.00 

Dicalcium Phosphate 1.50 40.50 

Ground Limestone 1.50 40.50 
rll) 

Plain Salt 0.50 13.50 _ 

DL-Methionine .&OS 1.35 

*Broiler Vitamin/Mineral 
Premix' #l (Xtra Factors) 0.45 * . 12.15 

Medicated Premix (for 23 gm/ton) 1.00 27.00 

. . . . I.. 

, 

J'Contains finished feed equivalent6 of the followJng: 

Vitamin A 6928 
Vitamin D3 

IU/kg. 
1584 

Vitamin B-l (Thiamine) 
IUlkg. 

0.22 mg/kg, 
Bitamin B-12 0.009 
Vitamin K 

mg/kg. 
3.22 

Riboblavin 
mg/kg. 

4.04 
Niacin 

mgfkg. 
29.2 

Pantothenic Acid 
mg/kg. 

Choline Chloride 
9,9 mg/kg. 
395 

Folic Acid 
mglkg. 

0.11 mg/kg. 
Copper 3.56 mg/kg. 
Iodine 1.29 
Iron 

ml/kg. 
36.03 mg/kg. 

Mangmme 58.89 mg/kg. 
Magneeiwi 8.99 mg/kg. 
Zinc 49.68 mgfkg. 
Cobalt 0.33 
Vitamin B==6 1.12 

yg/kg. 
mg/kg. 
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I. 1 BASIC SWINE GROWER RATION i 

Formula 'T' 

13% 

Ingredient 

Medium Ground Shelled Corn 

Soybean Meal, 44% 

Dehydrated Alfalfa Meal, 17% 

7. w/w (unit/lb.) in FF 

79.50 

13.35 

4.50 

Calcium l?ropionate 

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 (Cal min. 
Calcium (Cal max. 
Phosphorous (P) min. 
Salt (NaCl) min. 
Salt (N&l) max. 
Iodine (I) min. 
Iron (Fe) min. 

. Copper tCu> min. 
Manganese (Mn) min. 
Zinc tZn> min. 

.;Magnesium (Mg> min. 

0.15 

2.50 

1500 IU 
400 IU 

5 IU 
1 mg. 

2 mg- 
9 mg. 
4 mg, 

0.01 mg. 
0.44 x 
0.49 7. 
0.23 Y. 
0.475 7. 
0.525 % 

0.000032 % 
0.011 7. 

0.000475 % 
0.006 7. 

0.0099 % 
0.0034 % 

. 
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I. INTRODUCTION 

Three for:ificatFon studies were conducted to determine the degradation 
rate of virziniamycin in poultry litter and excreta when stored at room 
temperatsre or under ambient conditions. Litter was employed in the first 
fortifLcation study at room temperature to obtain virginiamycin stability 
data applicable to those open-housing facilities where poultry excreta 
becomes mixed with soil. The second study using virginiamycin fortified 
poultry excreta was also conducted at room temperature. In the third 
study, fortified poultry axcreta was subjected to ambient temperatitre 
and conditions in order to better duplicate temperatures and environ- ’ 
mental factors encountered during actual use. 

II. MATERIALS AND METHODS / 

POULTRY LITTER AT ROOM TEMPEPATURE (STUDY 1) A. 

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. 

I 

. 

Replicate 20 g samples of dry poultry litter were weighed into poly-. 
propylene bottles wid 41.0 mls distilled water (2.05 mls water/gram 
of sail) wns added to each bottle to achieve 70% field capacitp. 
The replicate samples were fortified at a level of 30 PPM using 1-O 
ml of a 600 plglml water solution of virginiamyciz. Containers were 
stored loosely capped at room temperature (18-22 Cl for the course 
of the 3 month atability experiment. 

After the appropriate degradation period, triplicate samples were 
extracted with 30 ml of 0.1 M citric acid and 30 ml acetone. Thio 
extract was then diluted and essayed microbiologically for virginia- 
mycin using the disc mathodl. 

Procedures for final calculations, together with sample calculetion'a'- 
are provided es footnotes to the various table8 to be referred to in 
Section III of this report. 

B. POULTRY EXCRRTA AT ROOM TIXPERATURE (STUDY 2) 

Fresh excrete were collected from chickens maintained on an unmedicated 
commercial diet and housed at Truelow Farma, Chestertown, Maryland. 
Upon arrival, excrete was stored at 4OC until use. 

Replicate 20 g samples of the pooled excrete were weighed into 

+ 

1. 

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

NADA 96-762, Part !$vii 2, MicxobioY.ogical Aesay, Pagee 1620-1621. 
NADA 91413, Part 5, E(3), Htcrobiological Aeeay, Pages 205202057, 

. . . . _.____^.l. l__j .._, ___ _.,. ^,__ ,,., _*_“_,-e.- .-.-. _-. 

I -. 

i 
_. . ..-.. 



polypropylene bottles. The samples were fortified at a level of 30 
PPM using 1.0 ml of a 600 pglml water solution of virginiamycin. 
fortified samples were stored loosely capped at'room temperature 

The 

- (18-22 C>. 

After the appropriate degradation period 
35 ml of 0.1 M citric acid and 35 ml of 

samples were extracted with 
icetone. The extract was then 

diluted and assayed microbiologtcelly using the disc method. 

r 4. EXJLTRY EXCRETA AT AMBIENT TEMPERATURE (STUDY 3) 

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

Replicate 20 g samples of the pooled excreta were weighed into 50 ml 
capacity.polycarbonate weighing jars and fortified at a leve: cf 30 
PPM using 1.0 ml of a 600 &ml water solution of virginiamycin. 
weights of jar and fortified excrete were recorded. 

Total 

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 tempernture readings were recorded for 
the length of the study, with a range in temperature of 18'F to176OF. 
Due to wsight loos in santplcs through evaporation samples were re- 
weighed every other d.ry during the study and brouiht back to their 
initial weight with distblled water. 

After the appropriate degradation period, triplicate samples were 
quantitatively transferred to polypropylene bottle8 and extracted 
with 35 mL of 0.1 H citric acid and 35 ml of acetone, The extract 
was then diluted and assayed microbiolo~cally using the disc method. 

III. DATA AND RESULTS 

POULTRY LITTER AT ROOM TEMPERATURR (STUDY 1) A. 

keerulto of the room temperature degradation atudiee in poultry litter 
are aumtaarized in Table 1. The rate of degradation wa8 rapid with 
83-Z of the virgintamycin degraded in a 7 day period. 

B. 

Table 2 provide8 data for the room temperature stabi1Xt.y study employ- 
ing poultry excreta. In this caee, after 14 days at room temperature, 
only 5.6% of the initial virginiamycin concentration remained. 

’ ? 

The reaulte of the \irginiamycln sctabillty study in poultry excreta 
under ambient conditions aredisplayed in Table 3. Under these con- 
ditione, which better eimulate actual %ae" conditions the anti-. 
biotic degrade8 rapidly, with 94.7% degraded in 14 day:. 

-- _.” j_ :, ___.__ 
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IV I, COI'CLUSIONS 

Virginiamycin fortified into poultry excreta and poultry litter is 
unstable and degrade8 rapidly at room temperature or under ambient 
conditions with greater than 95% degradation occurring within a 14 
day period. 

PMX/mgd 
g/12/78 

. 

’ 1 



FOOTNOTES TO TABLES 1, 2, 

‘0 Time c Control sample fortified just prior to extraction to provide measure 
of extraction efficiency (63.87. for excreta, 90.87. for litter) 

. 

I SAMPLE CALCULATION.: TABLE 1, 3 DAY 
1. 

2. 

3. 

- . 

6. 

T)iEcXtEWX, CONCENTRATION 

20 Grams Litter + 40.0 ml W t a er + 1.0 ml Virginiamycin Standard (600 pg/ml). 

Extraction Volume = 60.0 ml. 
Theoretical Concentration = 5.88 pg virginismycin/ml extract. 

PPM-VM RECOVERED 

1.66 iuu/ml VM essayed 
5.8p pg/ml Theoretical x 30 Pgfg = 8.47 pg/g (PPM-VM recovered). 

RXOVERY EFFICIENCY: 

Measure of extraction efficiency obtafne;, with 0 time sample 
litter 8alXlplt?8, - 90.847. for 

TOTAL PPM CORRECTED FOR EFFICIENCY: 

PPM Recovered 
0.9084 

8047 PRIR VH &covered 
0.9084 = 9.33 Pglg VM in sample. 

5. % VM DEGRADE: 

100 x 100% = 68.92% VF! Degraded. 
J 
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TABLE 3 

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

I VIRGINIAMYCIN CONCENTRATIl 
(11 THEORETICAL ASSAYED 

1.20 
14 Day 8.45 .275 

,300 

I I I .239 

N.B. REF.: JJD 8553, 234. 

1.04 64.73 1.60 94.66 

(5) X VM 
DEGRADED 

.- 
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IV, StabilltP of 'Jirzinimnrcin in water 

A, Introductiort 

The purpose of these eqerimenrs was to evaluate the 
degrada&m rate of tiA_disianrycin Ln water in the presence of suine 
and without the presence of swine. wetients were also conduexed 
to determine the effect of pH and elevated texperature. 

B. .Mate&I.s and Methods -- 

Five esperiments were performed ta asses8 the stability 
ia water- Four of the experiments *rtere pezfomed at room temperature _ 
and the fifth experirneu~ was performed at conditisns of room teqera- 
mare and 37oC. 

_ 

- Expezh2nt lwas carried out, in the presence af swine 
uder actual field conditions, Pigs were housed in concrstc floored 
pens at the Applebrook Besearch Center, SmithKline Corporation. 
Wateriag coataiaers were made of galvauized metal with a I5 gallon 
CapZCity. They were equipped with a device to maintain a constat 
1evel.h the dz&zkiug pw wi&zh is fed from the remevofr, 

Virgiaisurycia was added to tap water lx varioue con- 
centrations Ad samples taken from the rtservair iwxdiately after 
preparation and agafn Z! hours later from the drinking pan, The 
samples were assayed forvirgfniamycin using the chemical method, (1) *. 

ThLs experiment waa repkated utilizing the same con- 
ditions and procedurcs.(Fqerimeut 2)- 

11 third &.teriment was conducted without tha.preseuce 
of swhe, using the same conditions and pmceduree as Sxperbent 1. 
T&is experiment was subsequently. duplicated (ExperLment 4~). 

The effect of pH and teqeratUTe on the degradation 
rite of tirgiaiamycia in wadif was evsluatti in Sxperimenr 5, This 
was 0 h.boratory ucperime~t without the presence of swine, Synrheric 
hard wa+er was prepared b adding CaCI$HZO and QCl2*6E~ to deio- 
nize water to produce a hardness of I.23 q/l (123 $pm> eqxessed as 
CaCQ3. The pH was adjusted usFag hydrochlotic acid or sodium bicar- 
bonate to give the final. pH of 6, 7 aud 8, respectivclg. ‘kq#ai~cin 
was added tb the synthetic hard wuter a~ a coacenuatlon of 47 mg per 
Ute.r- The resultant solutions'were~ stbreci in galvanized metat peils 
at room terngerontra and 37OL SanqLea were takra imaedia~ely after 
preparation (iai&al) and 23 and 48 hours d+er storage and assayed 
a.sLlsEzpeXLnlmtL 

_ _ . . . . .__ we. _..___-.-____I 

‘i 

’ NAU 968762, Past 5, r-c-, pages 160~1605 

These data were contained in Appendix I' of our Environmental 
Impact Analysis Report which was eubmltted to NADA 91-467 and 
91-513 with our letter dated March 28, 1978. 

! 
. I 
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C* Data and Results 

Rmnalts of virginiamycin degradation experiments conducted ’ 
i.a .the prescnco 06 swine ase sumarized fn Table 0, In 22 hours, at 
least 37 percens of the tirgkriamycin had degraded, 

Table 9 protides data on the degradation rate of virginiatuycin 
without the presence of swlnn. 
qcin had drgzaded at the end of 

&l average of 25 percent of the Virginia- 
22 hours. 

water 9ad 
Data from the fifth experiment demonstrate the effect of hazd 
elevated temperature on the degradation rare md are prs- 

sented in Table 10. At room temperature after 23 hours, 36 psreant 
of the tisginiamycin had degraded at all p& tested. 
59 p$arcmt had degraded. 

while at 37Oc 
After 44 hours these values had increased 

to 53 percent at room temperature and 69 percent at 37oC, respectively. 

8 Table 

StabiliV of Virgfnfanycia in Galvenized Containers in 
the ?resence of Swim 

_ . 
Notebook References JC 6914,119 

. . 

Table'9 . 

StabilLty of ?lr&x&uxycin in Galvanized C&al;nars 
Wf.thQuti the Presence of Swine 

. . ._... . . -.---..-s--w --__.._._-_. I_.._ ____,..____. - . . . 

I.. .- . . __ 
. --...B__.. .-. __*. 

. . . - ._ ..- - _.“._. 
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Table 10 
fj14 

&a.rd Watec 023 a&Liter 

tlhitial Pir @dzlaiYe concatratiozr 5 47 mgn ) 

43 47 45 & 25 51 

I 

flatsbook Reference JC 6914;.1.gg-~~ 

accelerata that rate. Hops~35slbgf~tof~~~ckL 
t&e pmeencii 02 s&de, 
$8 hours at retan t4n- 
rat4 ia acceh3xat4d. 
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D* bncluaioa -_- _ 

A pairtition ozperizacnt -witi vt-gfnfaycia ia a n=-actanol/ 
water system was performed to acmes8 Cha lipid 3oZuhflitjr of v+iniappcin 
and it23 sukmeqwne po+encia.L for passfvve Ufuafoa amosa semhranes. 
The raoults of &%a arparfaen+ suggest that pt-giniamycin is lipid - 
soluble aad, chemnfar.e, may have p3tenrfd.L for p0ssivc 
mwhr0nw- aevavaV, thin suggeseion for sxenrrive ah 
ristcane vi& setud results obtdwd from adad stadi 
of aur N.&Us, we dascibed a study Ln swine where aral aciM.ais%a~oo 
of o- single dose of vtrginiayeia at 100 q/kg b-w- reaulzed Ln the 
ab,seace of sisaificaat 0atibbtic Levels, either La senma or urine. 
This suggesta, that la spite of its fatriasic lipophflfdty, 
Lo, in fact, poorly absorbed acrotss membraws- 

rkgfafaqc~a 

T2m poor a.baarptioa exhibited by ~virginiamycfa fa m&m casl 

be expldaed by its high molecular weight and Large cross-sactioaa2 
sfia.. Iho molaculo~ weight of Factor M is 562 and tire of Zocror S is 
$09, W.rg~cia f.a coapored of both factors, which act spaergistknlly.. 
la preducing its arrzibistic uxkitp. The suucnrr~s of both f.cctors ._. - 

are Ulwetted in Figwe 1 of this report. Tha3e stmaeturas reva~ 
tIu rehtivaly Lugs riza and bulkfnase af ttre wlaculea~~ Ih9 rate of 
diffusion of a coqwund is a function of the eoncantzation gradient 
acrom the m&r- (C-41, the srd~c~ arm srafhbla fo7c transfer 
(a), the thi&mss ofkhr2adrmr Cd), aad t!xe dtifuaiou coastant W 
of tha nuhetnnce %canrferrad. 
asprassed UJ follcnra:L 

T&is relatfquahfp (Elck's Lqpc) can be 

Haaqer, Developneat Operatioma 

I 
. 

I 7 . . 
.-..-_- ._a.. . ._ _ _ 
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March 7, 1977 

To: Helan Bfrkhmd 

EEix EL E.Matthews 

SUBJECT: &vironnlentel lu!pact s-ry 

The production of V%rg&.namycti begins with fermentation ;tn an aqueous 
broth then extraction with HEBB and crystallization using hexme. 

The solvents PIfBK and hexane are recovered and reused in production. 
The antibiotfc production facility complies with existzl.rq local and 
provincial reguleti.oua concerning effluent em&wA.on~ 

. 
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