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EXECUTIVE SUMMARY 
Poultry litter is an excellent organic fertilizer ibr Arkansas rice, but should be handled, 

transported, and applied to fields in a manner and time to minimize some small but significant risks 
:o watenbwi. Litter has been transported comparable distances for cattle feeding and crop 
fertilization in the Deimarva Peninsula (comparable poultry density, manure quality, wild waterfbwi 
population density) with very few observed problems.

The biological risks of litter provided to waterfowl will be some what difficult to ascertain since 
the pathogens are ubiquitous and endemic in waterfowl and their environment. Toxic metals occur 
m litter, but also in fertilizers and other soil amendments. By tar, the greatest disease risks of the 
litter transport system will be from waterfowl to domestic poultry. Cleaning and disinfecting 
vehicles, tires and driver's clothing is essential particularly if trucks carry new bedding (rice hulls, 
-,vood shavings) on their return.

The most severe bacterial risks to watenbwi are chronic salmonellosis. Fowl Cholera, and 
botulism; the latter two can kill thousands of ducks overnight The first two may be readily 
minimized by choosing sources where litter was quite deep in poultry houses; was produced by 
broilers instead of older turkey or broiler breeders (disease carriers); and was composted or at least 
deep-stacked. Hie pathogens are susceptible to sunlight ammonia, heating, and most common 
disinfectants. Held application of litter should occur when waterfowi are absent and allow 24 to 48 
hours of exposure to sunlight followed by soil incorporation. Type C Clostridium botulinum. the 
causanve agent of botulism, is an anaerobe; forms one of the most toxic substances known to man 
botulinum toxin); and reproduces by spores that are extremely resistant to temperature extremes, 

icios and disinfectants. C. Botulinum lives in dead animal carcasses and rotting vegetation 
Decomposing nee stubble?). No dead bird compost or litter showing bird carcasses or large 

numoers of darkling beetles (intermediate host ofclostnoia) should be transported to waterfowl 
ireas.

The most severe viral disease risks are Newcastle Disease (ND), avian influenza (AD and 
infectious bursal disease (IBD). The ND and AI viruses can be killed with most disinfectants, light 
ind heat The problems with them are their prevalence in watenbwi rate of spread, numbers of virus 
:n feces. and the constant mutation of the viruses into new lethal (veiogemc) strains. For AI the rate 
DI mutation exceeds the rate of vaccine production. Hence, control of lethal AI strains is by test and 
slaughter of afflicted domestic docks, thus generating tremendous economic losses. ND virus from 
peculated domestic poultry may infect watenbwi and mutate unfavorably. IBD transmission to 

revs or watenbwi is infrequent but increasing. Immunosuppression follows and predisposes 
cted birds to many other diseases. The IBD virus is extremely stable and resistant to 

decontamination . Domestic poultry are protected from IBD with a live vaccine. Breeders are vacci 
nated multiple times. Breeder and turkey litter should be avoided. IBD is destroyed by composting.



Myconc or Fungal diseases perse are a minimal nsk. However, the toxic metabolites produced 
by molds on teed grams and in litter are extremely toxic. Waterfowl are very susceptible to 
mycotoxuis; domestic ducklings are often used as sentinel birds and in bioassays to detect 
mycotoxins. Toxins excreted by domestic poultry into leces appear as conjugated forms that escape 
detection by inexpensive, rapid test kits. Several fungi can grow and produce toxins in titter. The 
main nsk is for domestic mterorm transport of fungal spores via shipping of clean bedding. Moldy 
litter should be rejected.

Pesticides and dewormers may reside in litter from pullet turkey and breeder operations. Liquid 
.manure from layers often contains insecticides that can be persistent in me environment if 
misapplied. The wormer piperazine is harmful to ducks. Tne insecticide cyromazme is structurally 
similar to tnazine herbicides that kill hce. Layer manure, breeder/pullet titter and titter known to 
have been treated should be avoided.

The control of the intestinal parasites known as the coccidia andHistomonas mcleaghdis is 
essential for confinement rearing of broilers and turkeys. Many drugs are available for this and may 
appear as residues in raw titter. Treatment of bacterial diseases also generates drug residues. 
Furazoiidone, maduramicin, suifaquinoxaiine. halofiginone, arprmocid dimetndazoies, 
Ipronidazole* sulfadimethoxme-onnetopnm, Nicarbazut mrroturazone, virginiamycin and organic 
arsenicals have been reported to be toxic to waterfowl at less than recommended therapeutic levels 
for domestic poultry. Other compounds show waterfowl toxicity if ingested at levels 2 to 5 times 
recommendations for domestic avians. Incompatible drugs may appear in titter if subsequent flocks 
ire medicated differently.

Many mineral elements are ibund in poultry litter. Levels of specific elements will vary as a 
rancaon of management practices for domesnc llocks. Litter can contain levels of Cu, As. Cd. Me, 
and B sufficient to cause problems within a shon rune if ingested by wild watenbwi. After years of 
litter usage. Cu, Se, B, As. Zn, and Cd may buildup in SOIL crops and floodwaters. This buildup 1) 
allows invertebrates to bioaccumuiate elements to levels toxic for waterfowl; 2) produces 
phytotoxiaty of crops and plants essential for the aquatic habitat of chicks and geese.

Using oniv broiler litter will decrease disease vectors. A survey of feed and water medication
_.• ^ -*

usage bv poultry linns will identify litter containing lewer drug residues, pathogens, and minerals. 
Deep-sacked and/or composted titter will be virtually free of pathogens, mycotoxins, and residues. 
Direct ingesnon of titter by waterfowl should be prevented. Thorough cleaning and disinfecting of 
transport trucks will minimize diseases.

Thus, poultry litter fertilizer can be used to advantage by Arkansas rice farms provided it is 
selected, handled and applied properly.



LISTED 5ELCW ARE THZ SISSTTZCTAyTS APPROVED FOR AVIAN ISFLUZSZ

3 10 CARD X1S5 - 3iolabs, Ir.c., Decacur, Georgia -04-373-1753

TIIvTROL - iiccex Industries, Ir.c., 1212 l^anlo Zr., Atlcinra, Georgia 404-351-7043

0::rSTC:<Z r.TVIORION - Vestal Labs, :*«w Jersey - 201-551-0251

"ACTCPHZ:T2 - Auxfcrd Chemicals, Ir.a., Ariaaca, C-eorsia - '-04-^52-1130

i2 Cheaicals» 2alc, Pannayivania - 215 525-5555
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5cis 4. Insecticide .Residues. Review of the Mercir Index ana Fish i
Vildlife Service Reports and Others on the Uses and Lethal Dose: 
of SPA Approved Insecticides that Could Reside in Litter.

Insecticide Uses

Generic Name

Lethal Doses 
Route; Species; 
LD»o

3oonyi 

Cazbaryl

CJilor- 
rsnvinphos

CJilorpyrifos 

Cyromazine

I
Dichiorvos

Dimethoace

Tetranvdrate

Srytnrosine
3

7entnion

Methomyl 

Naled

cotine 
ulfate

Used in Rice Production. 
Insecticide, Nematocide, 
Araricide

Insecticide 

Contact Insecticide 

Insecticide

Insecticide, Acaricide

Insect growth regulator
Insecticide,
Betoparasiticide

Insecticide, 
Antihelmintic

Systemic & Contact
Insecticide

Darklina Beecle Ccntroi

Fly Bait

Zctoparas it icide

Insecticide, Pedicuiicide 
Sctoparas i t ic ide

Insecticide 

Insecticide, .r

Insecticide, ?umigant,
Sctoparasiticide ,

NOT USED in Poultry Prod. 
Compare lethal doses. 
Oral; Mice; 2

Oral; Rat; 32 

Oral; Rat; 250

Cutely toxic to fish. 
Oral; Rat; 9.S6

Oral; Rat; 145

Phytotoxic to Rice? 
(Very similar to Triazine 
Herbicides )

Oral; Rat female; 56

Toxic to Ducks *** 
Cral; Rat; 250

Oral; Duck female; 
2mbryotoxic

~ PW****

(PDA Food Color FD&C 
Oral; Rat; 2256

Oral; Rat rale; 215 

, Hat female; 1000

Oral; Rat male; 17

Oral; Rat; 25O 
Dermal; Rat; 300

(Highly Toxic; 
Oral; Mice; 23O

US Pish and 
Wildlife Serv 
Contaminant 
Hazard Rev.I*

85(1.3)

No 

No 

No

85(1.13) 

85(1.18)

No 

No

35(1.20)

No

No

No

No 

No

No



Orthoboric Darkling Beetle Control 
Acid

Pennethrin Insecticide

Pyrethrins, 
-chrums

Tetrachlor- 
vinphos or
Stirofos

Insecticide

Oral; Duck f prole;
Qnnbryotoxic
"300

"Supertoxic" to aquatic
arthropods.
Oral; Quail; >4000
Oral; Rat female; 3300

Destroyed by Sunlight 
Oral; Rat; >1200

Oral; Rat; 1100

85(1.20)

2(24)

No

* For in-depth wildlife toxicity data for ducks and aquatic systems

** Listed for comparison to products approved for use in poultry.
Carbofuran is much more toxic and .s sprayed directly on rice in 
paddies that attract migratory watarfowl.

*** M. P. Holan personal communication.

**** FW = Presh weight of substances eaten.



Mineral Tolerances cf Avran and Related Animals'. (Adapted from 
NRC30, 77, 34 ana Other Sources.)

Die- Tlass of Age or
=ent Liiaais --rt

Al Chicken 1 da

Zb Chick 1 wk
^*

As Duck 1130g

3 a Chicken Young

Thicken Young
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^^^
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 . ppm t
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24 mg; 1 'bHj (gas; unknown
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213 3aCOj unknown
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300 ™ . ~ T Chronic

^5000 NaBr 23 d
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3 Cd30< -nknown
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200 CoCli-eHiO

100 Cu20<   5HiG 3 wk
50 uo/1 1 ^ T Chronic
' 11^" ^ T TT
ug/1

100 * .^ Winter

>324 Cu3O<-5HiO -^ »^rk
1270 T 7 4 wk

"50 Don rhosonate unknown
Rock

Route Effects

Diet ;5one Ash

Diet rMortality
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rMortality

Diet Max.
single
dose
tolerated

Diet .Gain

tMortality
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Cone .

Diet .Hatch
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et. al 1344
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et. al. 1369
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1390

Doberenn
et. al. 1365

Leach
et. al. 1379
Jacobs
et . ai. 1369

Many "
Tariea

Hill i
Mat rone 1370

'Turk S,
Xrataer 1360
Hill 1974

?:ing 1975
Hubschman ' 67
3 rungs
-?t. al. 1376

Kenderson &
Winterf ield
1975
Mavo
e«". al. 1356

Tlick
et. al. 1333



"able =*. Mineral Tolerances of Avian and P^elated Animals. (Adapted from 
:JRC80, 77, 34 and Other Sources.)
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^ient JLnimais wt Quantity -curce -ion

( ppm )

I Chicken 27 wk >625 ppm SI 5 wk

5e Chicken 1 d >400 £ 3Te30<-7HaO 23 d
<1600

Turkey 1 wk 440 Jea(3O«)j 12 wk

.
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r. Mineral Tolerances of Avian and Related Animals. (Adapted from 
<JRC30, 77, 34 ana Other Sources.)
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