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‘ EXECUTIVE SUMMARY
Pouitry litter 1s an exceilent organic fertilizer for Arkansas rice. but shouid be handled,

transported, and appiied to fields 1n a manner and time to minimize some small but significant risks
to watertowi. Litter has been transported comparabie distances for cattle feeding and crop
ferniizanon in the Deimarva Peninsuia (comparable pouitry density, manure quality, wiid waterfowi
topuiation density) with very few observed problems.

The brological nsks of litter provided to waterfowi Wil be somewhat difficuit to ascertain since
the pathogens are ubiquitous and endemic in waterfowl and their environment. Toxic metais occur
m litter, but also in festilizers and other soii amendments. By far, the greatest disease risks of the
litter transport system will be from waterfowi to domestic pouitry. Cleaning and disinfecting
vehicies. tires and dniver's clothing is essential. particulariy if trucks carry new bedding (rice huils,
’w00d shavings) on their remm.

The most severe bactenai nsks to waterfowi are chronic saimoneilosis. Fowi Cholera. and
botuiism; the latter two can kil thousands of ducks overnight The first two may be readily
mmimized by choosing sources where litter was quite deep in pouitry houses: was produced by
brotiess instead of older turkey or brotier breeders (disease carrers); and was composted or at least

. deep-stacked. The pathogens are susceptible to sunlight, ammonia_ heating, and most common
disintectants. Field appiication of litter shouid occur when waterfowi are absent and allow 24 to 48
h0urs of exposuse to sunlight followed by soil incorporation. Tvpe C Closmdinm botnlinum, the
caosauve agent of botnlism. 1s an anaerobe; forms one or the most toxic substances known to man

hotuitnum toxin); and reproduces by spores that are extremeiy resismnt to temperature extremes,
ic:as and disintectants. C. Boiinum iives in dead animai carcasses and rotting vegetation
- Cecomposing nce stubble?). No dead bird compost or litter showing bird carcasses or large
aumoers or darkiing beedes (intermediate host o1 clostndia) shouid be ransported to watertfowl
1reas.

The most severe viral disease nsiks are Newcastde Disease (ND), avian influenza (AI) and
‘nmectous bursal disease (IBD). The ND and Al viruses can be kiiled with most disintectants, light
1nd heat The problems with them are their prevaience in waterfowi. rate of spread. numbers of virus
:n feces. and the constant mumtion of the viruses into new lethal (velogenic) strains. For Al the rate
T mutation exceeds the rare o1 vaccine production. Hence. controi of lethal Al strains is by test and
zlaughter of afflicted domesnc flocks. thus generanng tremendous economic losses. ND virus from
~accinated domestic pouitry may infect watertowl and mutate unravorably. IBD transmission to
rs:teys or waterfowl is infrequent but increasing. Immunosuppression roilows and predisposes

ntected birds to many other diseases. The IBD virus is extremeiy stable and resistaat to

deconmminatgon . Domestic poultrv are protected from 1BD wath a iive vaccine. Breeders are vacci-
nated muitipie imes. Breeder and turkev litter shouid be avoided. IBD is destroved by composting.




Myeconc or Fungai diseases per se are a minimai nsk. However. the toxic metabolites produced ‘
by moids on feed grains and m litter are extremely toxic. Waterfowl are very susceptible to
mycotoxins; domestc duckiings are ofben used as sentinei birds and in bioassays to detect
mycotoxins. Toxins excreted by domestic pouitry tnto teces appear as conjugated forms that escape
detection by inexpensive, rapid test kits. Severai fing) can grow and produce toxins in litter. The
main n1sk 1s for domestic 1nterTarm transport of fungai spores via shipping of clean bedding. Moldy
litter shouid be rejected.

Pesticides and dewormers may reside in litter from puilet, turkey and breeder operations. Liquid
manure from layers often contains insecticides that can be persistent in the environment if
misappiied. The wormer piperazine s harmiiil to ducks. The insecticide cyromazine is structurally
simiiar to nazine herbicides that kill nce. Laver mannre. breeder/puilet litter and litter known to
have been treated shouid be avoided.

The controi of the intestinai parasites known as the coccidia and Histomonas meleagndis is
essential for confinement reanng of brotiers and turkeys. Many drugs are avaiiable for this and may
appear as residues in raw lifter. Treamment of bactenal diseases aiso generates dmg residues.
Furazoiidone, maduramicin. suifaquinoxaitne. halofiiginone. arprinocid, dimetridazoles,
Ipromdazoie, suifadimethoxine-ormetopnm. Nicaroazin, nitrofurazone, virginiamycin and organic
arsenicais have been reported to be toxic t watertowi at less than recommended therapeutic leveis
for domesnc pouitry. Other compounds show watertowi toxicity 1f ingested at levels 2 to 5 times
recommendations for domesnc avians. Incompanble drugs may appear in litter 1f subsequent flocks
ire medicated differentiy.

Manv minerai eiements are 1ound in pouitrv iitter. Leveis of specific elements wiil vary as a
“unction 01 management practices for domesnc tlocks. Litter can contain leveis of Cu, As, Cd. Mg,
and B surficient to cause proolems within a snort ime 1T ingested by wild watertowl. After vears of
litter usage. Cu. Se. B, As. Zn. and Cd mav butidup 1n soii. crops and floodwaters. This buildup 1)
ailows 1nvertebrates to bioaccumuiate eiements to leveis toxic for waterfowi; 2) produces
ohytotoxicity of crops and plants essenniai for the aquanc habitat of ducks and geese.

Using oniy brotier litter wil decrease disease vectors. A survey of feed and water medication
usage by pouitry Tirms wiil identity litter containing tewer drug residues, pathogens, and minerais.
Deep-stacked and/or composted litter wiil be virmuaily free of pathogens, mycotoxins, and residues.
Direct ingestion of litter by watertowi shouid be prevented. Thorough cleaning and disintecting of
‘ransport trucks wiil minimize diseases.

Thus. pouitry litter fertilizer can be used to advanmge by Arkansas rice farms provided it is
zeiected. handled and appited properiy. ‘
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“nsectic.de Residues.
wildlife Serwvice Reports and Cthers on the Uses and Lathal Doses
of SPA Approved Insecticides that Could Reside in Litter.

Review cf

zhe Merck

Index ana Fish &

_nsecticide Uses Lethal Doses US Pish and
Route; Species; Wildlife Serv
LDao ‘mgs/kaBW) Contaminant
Seneric Name Hazard Rev.}*
Carbofuran** Used in Rice Production,  NOT USED in Poultry Prod, 85(1.3)
Insecticide, Nematocide,  Compare lethal doses.
N Acaricide Oral; Mice; 2
Somyl Insecticide Cral; Rat; 32 No
Zarbaryl Contact Insecticide Cral; Rat; 250 No
nlor- Insecticide Acutely toxic to fish. No
Zanvinphos Oral; Rat; 9.66
hlorpyrifes Insecticide, Acaricide Cral; Rat; 145 85(1.13)
Cyromazine Insect growch regulator Phytotoxic to Rice? 85(1.18)
Insecticide, (Very similar to Triazine
Ectoparasiticide Herbicides)
Dichlorves Insecticide, Oral; Rat female; <6 No
ancihelmintic
Zimechoate 3ystemic & Ccntact Toxic to Ducks *x% No
nsecticide Cral; Rat; 250
Cisodium Jarkling Beetle Ccntrol Oral; Tuck female; 35(1.20)
Zctapcrate Zmbryotoxic
Tetranydrate ~200 ma/kg Fwexzx
Zrvytnresine rly Bait {FDA Food Color SD&C #3) Yo
3 Oral; Rat; 22%8
Fentnion =ctoparasiticide Oral; Rat male; 215 No
“alacthicn nsecticide, Pediculicide Zral, Rat femaie; 1000 No
Zctoparasiticide
“ethomyl insecticide Jral; Rat male; 17 No
Naled nsecticide, Acaricide Oral; Rat; 250 No
Dermal; Rat; 800
cotine Insecticide, umigant, (Highly Toxic) No
Sulfate Ectoparasiticide, Oral; Mice; 220

Antihelmintic



Orthoboric Darkling Beetle Control Oral; Duck female; 85(1.20)
Acid Embryotoxic
300 mg/kgFWRx®x
“ermethrin Insecticide "Supertoxic" to aguatic 2(24)
arthropods.
Oral; Quail; >4000
Qral; Rat female; 3800
Pyrethrins, Natural Insecticide, Destroyed by Sunlight No
-chrums Scabicide, Oral; Rat; >1200
Ectoparasiticide
Tetrachlor- Insecticide Oral; Rat; 1100 No
vinphos or
Stirofos
x For in-depth wildlife toxicity data for ducks and aquatic systems.

x% Listed for comparison to products approved for use in poultry.

Carbofuran is much more toxic and

paddies that attract migratory watarfowl.

*xx M, P, Nolan personal communication.

xxzx Y = Fresh weight of substances eaten.

'S sprayed directly on rice in
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Ta‘=. Mineral Tolz2rances < avian and Relisted Anxmals., (Adapted fro
NRC30, 77, 34 anc QJther Sources=.)
Zle- Jlass of ge or Ilement Ilement Jura- Route Iffeccs Reference
—ent Anizals T uanctity lource <ion
. PP®mI
~ Jkicken 1 da coo ~Cl. unknown Ciec .3one Ash Itorer ¢
Nelson 13568
1000 A12(2804)2 Diec *Mortality
2b lhick 1l wk 249 mg/1i 2bHia (gas) unknown ~ir Hemolysas 2teele
S +Mortalicy e=t. sl 13544
s Zuck 1130g 345 Arsanilic 2ingle Diet Max . Trost
acad iose single ec. =al. 2355
dose
olerated
2a lhicken Joung <18 3aCCa inknown Ciet .Gain Taucins
or ex. al. 1369
liicken Toung 13350 3aCl. +Mortality
3 ZRicken Tabryo 345 NaaBaQua- 2l d Tag sMortality Lee 1989
4H20 Conc.
‘ Lee ¢ Emmeli
Hen 300 1 " Chronaic Jiec J.Hdatch 1390
3- Thaick id 25000 NaBr 23 d Diet .Gain Coberens
ex. al. 1365
220000 tMortality
od “en Aduls 3 Cd30. :nknown Jiec .Zgg Pred. Leach
et. al. 2379
s=aaxl - 3 T3 Cdcl: <3 d Jiec ‘Mortality Jacobs
me. 3l. 369
Y Thisken =3 wk=s Z2.5% CaCCu: eegs liet ? Rickets Many
Jace +3lcod P Tariea
= Tmick Young =2000 CzCl. <l d Jiec .Jain Hill ¢
Matrone 1570
= saick Toung z1CsE0 unkncwn inknown Ciec Mortality  Turk €
sain Xratser 1360
<00 CaCli-%6HaO Diex H3ill 1874
2 —Huck 2 d .00 CulQ¢=3ZH20 2 wk Jiec *Growth Ting 1978
Jzayrish 7 50 ug/ - N b Chronzic Hd20 Zeacth Hubschman ‘67
Arnnows 7 >113 N N T H20 Ceath 3rungs
agsl 2t. al. 2376
I. Geese Idulc .00 i T Winter 2ona Necrotac Henderson <«
HaO Gissards Winterfield
137s
lnicken ‘cung >324 Cu30«=3ZH20 31 wk Ciet M. Dys. Mavo
2270 T T < wk T sMortality =t. al. 2356
‘I-.;cken oung 7S50 ppm hospnate inknown Jiet .Gain Zick
~e. =sl. 1333

Rock



"3ble =. Mineral Tolerances -f Avian and Related Animals. (Adapted from ‘
‘IRC80, 77, 34 and Cther Sources.)

Tle- Class cx ge or Ilement Tlement Jura- Route Iffects Reference
—ent naimais we Quanticy Icurce <ion
{ppm)
z Jhicken 27 wk >625 ppm ZI 5 wk Diec . Igg Prod Xxrrington
+ flatch ec. al 1367
Te Chicken ld >400 ¢ Fe30«-7H2O 23 d Jiec Rickets ¢ McGhee
<1600 +Gain ec. al. 1565
Tuckey 1l wk 140 Tea2(304)a 12 wk Diec +Bone Ash Woerpel ¢
- Balloun 1564
b Zucks amature >6mg/ Pb(NOa).a 29-41 d Diet Death Coburn
kgBW ec. =1_. 2351
Chickens 3 wk >100 < °b acetate 29 4 Diec .Gain Damzon
<1000 ec. al_ 1968
Seese ? ? 2b s=not s Diec Jeath ¢ Cook ¢
.Hdaten Trainer 1366
Mo Chicks ld >0.3% MgQO 1 wk Diet Rickets ¢ Lee ¢
Death Brizcton '20
Chickens 1 d >0.64% MgCOa 1 wk Diec Death ¢ Nugara ¢
+Gain Edwards '£3
Mn Turkey Young 4800 Mn30« -Hi0 21 d Diet .Gain Vohra &
Rracser 'S8
Ha Zuck Sd 3.3 Methvl 3§ 4 Diet No Effect Gardiner
Mercurac 1372
33 dicvan- LD9 0
diamide
Mo Thicken Toung <00-300 NaaMoO. inknown Diec .Gain Davies
: ac. =i. 1360
2000 (NH¢ ) :Mo04 D33 .3
RS lzick ld 00 Ni 2ulfate 1wk liet .Gain deber ¢
_3a0 Ni Aicetate .Gain Read 1368
2 Thick id 2.5% - (NH« )H2PO« 2l d Jiec Ricketcs ¢ McGillivary
2.04% Ceath & 2midt 1274
le Chicken Ziduls 0 le unknown Jiec IZmbryo- Moxon 1537
Zuck Methicnine coxic
Zen Deformaty
s - -~ - Tibrous = = Ascites ~necdotal
2ilizates
g Taick i d <00 232304 - sl d Jiexr tMortality  Hill
: ec. al. 1264
Turkey ld 300-900 ~gNQ., 35 d Diec Inlarged Jensen
Heart 2t. al. 1374
Gissard
Dy=trophy ‘
NHaCl Zuck voung 2.4% NaCl <l d H20 .F. Intake Rrista
1Gain ex. al. 136
—uck l4d 2.3% Ha0C sMortality
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=, Mineral Tolerancee of Avian and Related Animalz.

(Adapted Zrcm

YRC30, 77, 34 ana Other Sources.)
Tle- <Class of 1Jge or ZIlement Zlement Jura- Route Tffects Reference
oent Aninals weT Quantity Jource ~won
(ppm)
2z Chick :d 6000 3eC0a 1 wk Diec +Tibia Ash Weber
+ Gain ec. al. 2363
Zens 5 mo 0,000 2zC0a 3 wk .Zgg Prod. Doberens
ec. al. 18967
3 Chick 3-21 4 185 X230« 7 wk Diet +Gain dasse ¢
N s Teed Ef£ Baker 13974
In Chicken Adule 38 Triethyl 15 wk Diet Anorexaia Stoner
Tin ec_ al. 1383
Hydroxide
w Jhick SR | 45 Na2wO« 35 d Low .Gain Higgans
Yo sMortality er. al. 1354
Diec
Chick Young 25 NH«VO) 34 d Diet +Cx—-Phos Hatheock
er. al. .966
Zuck i yr 10-100 VO304 Diet +Tissue ¢ White ¢
. 3raan (] Dieter 1378
Hen Adulc s NH«VO) 38 d Diec +albumin Serg 1963
Quality
Chick Toung <000 2n30Q« unknown Diet Txudative Jensen
<0.% Diatnesais 1978
opm .oe
e
Zuck T owk 3000 ZnC0Oa S0 d Ciec Anorexaia Gasaway &
.eproauct 3uss 1372
Saraiysas
R(o}! Tzrzev "sung ~200 . NaNOs = H10 +Gain rdams
300(NCa) sMortality =t. al. 1367
s0a Skicl “sung 5538 '\ XNO2 = Diet JVit A Jell ¢
2162 liver Roberts 1363
:NQa) Tniarge
Czick “oung 365 M) HaNO2 - Ha0 Thyroid
1200
'NO2)



