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ABSTRACT 

P NEWELL 

A toxicity Evaluation of DDT and dieldrin was conducted using· 

Japanese Quail. The effect~ vf r~eding DDT (5 &nd SO ppm of diet) 

and dieldrin (0.1 and 1.0 ppm of diet) in this four generation 

study (parental, F1, F2 and F3l were examined in terms of growth, 

vi~bility, and/or reproduction of offspring. Ten 9r~ur~ (in-

eluding controls and replicates of groups) contained 21 birds/group 

for the p~rental generation, and 21-35 chicks for each respective 

OPnPr"ntinn o:.t.tJ<"Iy_ At 50 oom DDT, a maroina1 dECrfi!ase. in_egg hatch-

ab1lity ~f Fz generation was evidenced; the decrease appeared re-

1 a ted to a s 1; ght decrease 1 n _ t~~t1 11 ty ra~~er tnan egg .. production 

or hatchability of fertile eggs. Data accumulated from ail other 

experimental groups were within the expected range and were compar-
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1·1arke<J declines "In populations .:nd rep;ndl!ctive suc:ess of 

severa1 species o" birds have been attributed to t~e widespre~d 
disseminat1on of residues of organochTo~;n~tcd ~est1cides; cnanges 

jn IJDpvL~til•ns and rep~·ocuctive success have oeen related to 

decreases in eggshell thickness:'3. Arthouyn these :ffects 

apparently are more pronounced in raptorial and fish eatirg 

birds • under praper laboratory condit 1cns, dec1·eases in eggshel1 

thickness also have been demonstrated i1 gal11fonm birds such as 
the Cotlt1·nix qua1l3~S. 

There app=ars, however, to be little, if 

ally • deflnHive information t·egard1 ng the teproducti ve success 

~ of 9~!1i•orm birds under controlled or environmentai :onditions 

wh~n exposed to r~sidues of oryanochlorinated pesticides. ~cute 
and Subacute, a~ well as sho~t-t~r~ reproductive toxicity. studies 

Q_ 

involving organo:hlorinated pesticides6- 9 have been re)Orted for 

Bobwntte Guail and Rin~neck pheasants. Trese and other studies~ 
howeYer, ~<~ere based usually on short experimentai perioos and 

restricted to either ch'cks or breeding adults. Generally, mu1ti~ 
~ 

0

"'n~l'ation studies with avian ;pecies ore limited by seasonal "<;!" ,, 

::::; 

1 

"'production eye lei when housed in outdoor runs or by relatively I.D 
I.D f • 

~ ong perJoos to se~ual maturity when huused in the laboratory. lD 

ecause Of ra;>fd 9M~Ith, ;:arly sexua1 maturity. and prol1fic egg 
(S) "oduction. Coturn'b: 
('") ' 

quaii overcom~ marty proolems ""ssociated with 

~her Sfl<'cies; thus, tllese quail show promise as a laboratory 

""''mal fer chron1c toxicit'l eva1uations of chemicals in <Wian (S) . 

(S)·lOTh . d ~C7€s · e ore~ent program was unde~taken to determ1ne an 1--(S) 
""'
('") (S) 

TOXICITY EVPLUilTIO» OF DDT AND !HELDlDL I 1}9 

carre at~ th2 effed~ of DDT a11d dieldr'in en growU. feed consun:ption• 

eqy production, rt.•p'"oduction. and morbi ity of Japanese Q~oil 

th ... "c:::;h f;:;c..- Y~'1erat1 ons. 

MHHOO 

Japanese quail chicks (3-5 days old) ~"er~ obtained from the 

llref'dirg colo11y maintained at St<:nford Research Institute nad 

;(ere rillldom1y assigned 1nto 10 groups of 2l bi rdshrroup. OOT 

:NutrTtiona T tli ochemi cal s Corp) of high purity ~vas hcorporated 

;nto til~ diet of rep! kate groups at le\'els of 5 ppm a!ld 5C ppm. 

~ieldrin (Shell Chem·ca1 Company) uf technical grade was added at 

levels cf 0.1 ppm a11c 1.0 ppm. The remaining ':.~'>'o groups co1tro l s 

w~re fed standard game bird diets. A pr:!mix of cllemica1 an<! feed 

'tt<s prepared in a 20-lt dou!!ll mixer (Hob~rt/ by combiliog pre1veighed 

quantities of DJT or dieldrin with finely qruund game b1rd aiet. 
·- ---· -- -·- - -, ·----

Th~ prem1xes were then mixed (Hobart) with powd~red diet to g1ve 

th~ final desired concentration of chemica1. During the 10-·,te~k 

feEd'ing p~ri od, gro~1th. feed comurrpt ion, morta 1 i ty, and egg 

rnduction recorjs \~ere maintained. All eqgs layed during ~~~eks 

g ilild 10 \o'ere pl ~CI'~d in cc:mrn:rci<ll ~gg inwbators. ~Q 

hatchnbi1ity for eac!l ~eneration ~ras calcolated based on the 
----~- -~ --~ -----·~- -- ·--~ -~--~- ---· - .- -~- . - ---- ·- __ , __ ·. 

rwmtP.r of :hicks obtained vs total e9gs set for tlatch. Following 
---~- -~---·-·"- • • "'- -- • -·- •'•r '~~ 

~- ·> 

the normal 18-day expected ha':;ch period, a1 addition11r 48 haws were 

al1 CNed and then unhatched eggs. were broke !I open and ex~m1 ned 

~isually to detemine ferti1ity and to ca1cu1ate hatchability 

baset on fert 1l e Eggs. /lewly hatched chicks (20-35/9roup} wen 
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fed the same experimental diets as :heir respective pMental 

gent>ra ti on for a 1 0-ltEek period. :n this manner, the stlldy v/ilS 

undertaken wlth panmtal gene~ation. continued throLJgll the FL 

and F2 gen'Oratio~s, and terminated \fhen Frgenentio11 cilicl.;s "eact1ec 

b weeks of age. After eadt Hl-week experinwntal-feedir9 period, 

~urvivlny ~irds cf each group were fed compound-free diets for a 

subsequent 12-week reco~ery period; body weight, feed consumption, 

egg production, and rep'-oduction were measured during the rec<1very 

peri·)d. Birds were sacrificed perio:iical1y and samples of brain, 

1ive~. mLJscle, go~ads and fat were r~tainec for ana1ysis of pesti-

cide residues by ·;ras chromatography~ results of t1ese aa01lyses are 

reported separately. 

RESULTS :IND DUCUSS iOOS 

Averag~ weekly body weights of ,lapanes~ quai· fed dets Nn~ 

taining DDT at 5 c•r 50 ppm and dieldrin at 1).1 or 1.0 pr;m were 

similar to, or grEater t1an, those of co~trol bircs throughout the 

parental (P:·, F1• F2 , and r3 generations. Results for the F3 gt>ner

ation are sLmmarized in Table I; data are presented as averages of 

replicate groups fJr eac~ experime~tal treatment. Results obtained 

with :he P, F1 and F2 generatioos were similar bLJt e~re f'li)t presented 

since there was no statistical 3ifference between the treated and 

control grours. Viability and SIJrlliva~ of contro1 .and pesticide-fe~ 

birds were similar throughout tne study; newly hatched chicks of 

each group iB the F1 , Fz and r3 generations ~ere placed en the same 

,J ' · r'~l""e~s as their r:ospective parents 1~ithout producing mort-

-, • ·: •
7'Z) in excess of that (lf controls. Feed COilSUmptfoll, al-

TOXICITY RVALUATDN OF DDT liJffi DIELDi\W. 

TABLE 1 

Average Weekly P.ody Welghts •:g) of F3 Generation .Japanese Qtl<lil 
Fed Diets ::Onta i11 ing DIIT or Dl e ldr ir 

141 

Uir.tary 
Le\rd 
~ ·---s€xiJ~o 

Weeks of Sxpcr imer._ltc..,a.----.......-----.,,.---
1 2 .) - 4 5 ti 

s.o 

)0.0 

0.1 

1,[) 

rtf 
--: 

M 
F 
N 
F 

~ 
F 
M 
r-

9.1 2~.1 

10.3 31.0 

8.5 29.0 

11.2 29.7 

10.8 31.1 

Con~rol 

so.s 71.7 
~)}.6 75.6 

DITf 

65.0 75.2 
66.9 76.8 
H. 3 73.5 
f·l. 4 72.0 

Dieldrin 

61.3 71.8 
68.2 79.2 
63.7 '?5.0 
6;1.5 80.0 

88.1 97.4 100.4 
94.0 1HU lB.l 

92.1 103.9 102.8 
94.1 112.7 122.6 
92.2 101.1 104.3 
91.4 110,0 131.5 

88.0 99.1 98.4 
96.9 119.3 133.5 
91.8 98.0 103.5 
97.8 114.1 128.4 

aE;lcTgmup consisteaotw-to 70 bhds based on the average of 
replicate groups. 

bllirds were wingbalded during second week and sexEd during the 
thin! 1\'eek. 

tllough variab1e due to scattered instances of waste, showed no 

consistent de-:1 ine or increase tllat coL·1d be ~ttributed to the DDT 

or dieldrin. 

Egg production, ca1Clllated as combined ~reekly overages, of the 

replicate groqJs of the P, F1 ilfld Fz qe1erations are summat'lzed 

fn Table 2; the exper1ment was terminated just pr1or to onoet of egg 

production of the F3 genero:tion. Tile parental generation 'o\iiS 1 week 
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[) 1 d at the otJtset of th'C' 5-weEk experiment; 1-lhere.as , th~ F 1 and F2 

'}eneratlons ~"ere started n.t oirth. i{s Slimr.lilrized the T<ble 2, there 

wet'e no corsistent mark~cl adverse effects (•f ODT ·Jr dieldrin on egg 

pn:::!~~tlo-;o. vi Lire r, F1 or ~2 Jenera<;ions. At 1.{) ppm cf dieldr1n, 

onset of egg production of F 1 9enera ti011 birds appeared to be 

some1-1hat delayed from t\l:lt of the cortro1s, but n(lrmal or near 

normal production levels were cttained by t11e end of the compornd-

feeding period. Egg productior was fl8intained at high and similar 

levels for ~ach of these 9enerations 3urin~ the subsequent 12-week 

recov.:>ry period with each [leneration. 

The reproductive performan:e of ::.ne P, f 1 a11d Fz gereratlons 

dre s~marized fn fable 3. Egg hatch.ability based on total and 

fertile eggs set a~d eyg fertil'ty of the P Illd F1 generation birds 

fed diets containing DDT at 50 ppm was withi~ the range comrnon1) 

found with these birds, but in the F2 gener~tion was somewnat lower 

than the controls, 57.9% wmpar·ed to 7J.O%. This aJparent marginal 

detrea;e apptared to be reflecti~e of 1ower egg fer:i1ity, 79% in 

this ymup conpared to 95% fertility 1n the controls, rather than a 

decrease itl llatchabilHy of fertile eg~s. This decrease ltril.Y be due 

to che111ical treatment or simply related to norma] variations com-

~only observe4 in this spe:ies. Egg hatcha~i-ity and fertility of 

the F2 generation birds fed diets containirlg ODT at 5 ppm or dielddn 

~t 0.1 or l.O ppm were sinti1ar to thitt :>btained 1n Ute co11tro1 

grCIUp. 

Results cf this multi-~eneration study with Japanese quai1 di~ 

rot d~~~~t~~-;a~~kecfai:l\ierse effect; (If p, p' DDt- at 1eversw tD 
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TJIBlE 3 

Egg Hatchability anc Fertility of Japarese Qu~ll 
Fed Diets Containing DDT or Dieldrin 

Hatr.hitllil ityb 
No. % % 

Chern i c a l Eggs" Total Fet·tite Fertil ityc 

Parent a 1 Ge~erat icn 

--- 154 65.5 67.8 96.8 
DJT 122 61.7. 67.2 100.0 
OiJT 132 70.5 72.7 97.0 
Dieldrin 175 6~.9 71.5 97.7 
Dfeldrir 159 6~.4 57.1 97.5 

~Generation 

--- 252 75.4 80.9 93.3 
OuT 264 75.8 79.4 95.5 
on 265 64-.5 71.3 90.6 
Dieldrin 151 65.6 73.3 89.4-
Oie1drin 264 71.2 73.7 96.6 

Fz ::Jenera-::ion 

--- 230 70.0 73.5 95.2 
DOT 233 68.7 73.4 93.6 
DDT 233 57.9 73.4 79.0 
Oit>1drin 229 63.3 70.7 89.5 
Dieldrin 234 66.2 70.5 94.0 

a Eggs collected during 9th and lOth weeks; average of t·ep 1i cat= 
groups. 

br~umber of chicks/total eggs or fertile e9gs set ) 100. 
CNumb~r of fertile eggs/total egys X 100. 

50 ppm or dieldrin at 1eve1s LIP to LO ppm on reprodu~tJ<"ln,-growth, 
' -~~ 

Qr mot·taJjJy llOder the conditions of t.his laboratory study. The 
-- --- . . ~-~- - - --

responses of the Japanese qua_!l to ODT genera11y e~tend drld corfirm 

rest~1ts oCs_~~acuti! sttJdiesli. Japanese quall were reportedll to 

be som=what nore SEnsitive than Bobwhite quail to diets containing 

1'i)KICI7Y EVAt.\fi\TlON OF DDT AND IHF:LlRIN. 14) 

DOT with little, if ilt1:i, difference in sensitivity to dieldrin. 

Assullling that re!)rodtjction response; of llcbL~hite quail and Japanese 

Qt~ail may ile similar tc that ·)iltained to <Jcute s~udies, the dietary 

ieveis ot )Oth compounds used in the present study may have little, 

if any, si·Jnificant ildverse effect on repn::Jduct1on of eonwhit~ quail 

under labo--atory co1lditio11s. Resu11s, however, of this study s.houlc 

not be used to relate direct1y to any potential Bobwhite quail or 

[!heasants utlder field C)Dd it hms. Figorou; ly cortro 11 ed fie 1 d 

repr:lduction studies ~~itn these species shot~ld b€ tmdertaken ·n 

order to provlde a more meanirgfu1 basis to compare and correlate 

field responses witt1 et=ects found in laboratory stlJdies. 
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