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ABSTRACT

R toxicity Fvaluation of DDT and dieldrin was conducted using‘f
Japanese Guail. The effecty of feeding 00T (5 and 50 ppm of diet) v
and dieldrin (C.1 and 1.0 ppm of diet) in this four generation
study (parental, Fy, Fp and Fy) were examined in terms of growth,
viability, and/ar rcproduction of offspring. Ten groups (in-
cluding contrals and replicates of groups) contained 21 birds/group
for the parental generation, and 21-35 chicks for each respective

generation <tudy. At 50 ppm DDT. a marainal decrease in egg hatch-

ab1lity of Fy generation was evidenced; the decrease appearéd re-
lated to a stight decrease in tertility rather tnan egg. production

or hatchability of fertj1g_eggs.;‘Data accunulated from ail other

experimental groups were within the expected range and were compar-

abld to control data.
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. " tgoﬂs
corre ate th2 effects of DDT and dieldrin on growthl, feed consump

P a1l
egg production, reproduction, and wmoriaiity of Japanese qu

through foui yenerations.

METHOD

Japanese quail chicks {3-5 days old) werz obtained from the
breedirg colony maintained at Sienford Research Institute and
were randomly assigned into 10 groups of 21 birds/group. 0DT
Nutritional Biochemicals Corp) of high purity was #rcorporated
into the diet of replicate groups at levels of 5 ppm and 5C ppm.
tieldrin (Shell Chem cal Company) of technical grade was added at
levels ¢F 0.1 ppm anc 1.0 ppm.  The remaining *wo groups covirols
were fed standard game bird diets. A pramix of chem?§?1 énﬁ feed
ws prepared in a 20-3f doueh mjxer {#obart} by combiiing preueighed
quantities of 01T or dieldrin with Finely grownd game bird siet.
T;;W;Fééége; Qé;éﬁghén mi xed {Hobart) with powdared diet td give
the final desired concantration of chemical. During the l0-week
fesdingrperiod, growth, feed consurption, mortality, and egg
production records were maintained. A1) sggs layed during weeks

. . o
9 and 10 vere placed in commercial agg incubators. Ig;glrggv

hatchabiTity for each ceneration was calcui@ﬁed based on the

e Tt

' ‘ in
numter of chicks obtained vs total eggs se?mf?rnfthPA Fallowing

. o - - I
the normal 18-day expected hach periad, a1 additional 48 hou+s w
ined
allowed and then unhatched eggs were broken gpen and eximine
{ ARER
visimlly to determine fertility and to calculate hatchability

baset on fertile eggs. hewly hatched chicks (20-35/group) were
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fed the same experimental diets as sheir respective parental
genera tion for a 10-week period. nm this manner, the study was
undertaken with parental gene-ation, continued tirouvgh the F

and Fo genarations, and terminated when Fj-generation chicks ~eachec
6 weeks of age. After each 10-week experimental-feedirg period,
surviving birds c¢f each group were fed compound-free diets for a
subsequent 12-week recovery period; body weight, feed consumption,
egq produtiion, and rep-oduction were measyred during the recovery
periad. Birds were sacrificed periodically and samples of brain,
Tive=, muscie, gonads and fat were ratainec for anaiysis of pesti-
cide residues by gas chromatography; results of these analyses are
reparted separately.

RESULTS AND DISCUSSIONS

Averag2 weekly body weights of Jlapanese quai” fed ciets con-
taining DDT at 5 or S0 ppw and dieldrin at 0.1 or 1.0 prm were
similar to, or greater than, those of contrel bircs throughout the
parental (P, Fis Fas and F3 generations., Results for the F3 gener-
ation are simmarized in Table I; data are presemted as averages of
replicate groups fir each experimental treatment. Results obtained
with the P, Fp and FZ generations were similar but are not presented
since there was no statistical difference between the treated and
control groups. Viability and surviva. of control and pesticide-fed

birds were similar throughout the study; newly hatched chicks of

each group in the fy, Fo and Fq generations were placed cn the same

doets rortevels as their raspective parents without producing mori-
V4., - 5 in excess of that of controis. Feed consunption, al-

o —
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TABLE 1

Average Weekly body Weights /g) of Fz Generation Japanese Quail
Fed Diets Containing DIT or Dieidrir

Dietary
Leved Wecks of Cxperiment@
() “Bex" D 1 Z I T T 6
{Control
t .1 201 50.5 71.7 88.1 97.4 100.4
= 533.6 75,6 94.0  110.¢ 1231
g
5.0 [\ 10,3 31.0 65.0 75,2 92.1 103.§ 102.8
F 6.9 70.8 94,1 112.7 122.6
50.6 M 8.5 29.0 6i.3 73.5 92.2 101.1 104.3
F ¢t.4 72.0 91.4 110,00 131.5
Dieldrin
0.1 M 11.2 29.7 61.3 71.8 88.0 59.1 98.4
F 8.2 5.2 96,9 119.3 1335
1.0 & 10.8 31.1 63.7 5.0 91.8 98.0 103.5
F 6.5 80.0 97.8 114.1 128.%

dEach group consisted of 40 to 70 biwds based on the average of
replicate groups.

Birds were wingbended during second week and sexed during the
thitd week.

theurgh variable due to scatteved jnstances of waste, showed no
consistent dezline or increase that could be atiributed to the DBT
or dieldrin.

Egg production, calculated as combined weekly averages, of the
replicate growps of the P, Fq and Fy gererations are summarized
tn Table 2; the experiment was terminated just prior to ontet of egg

production of the Fy generztion. The parentai generation was 1 week
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A old at the outset of tha 5-week experiment; whereas, the Fy and £y

! ; generations were siarted at birth. A5 sumnarized the Tabie 2, there
3 o D ™ ™~ Oy ) v O 0O
F‘FE ggﬁg;!g;e gw‘;égég' ggggg were no corsistent marked adverse effects of BDT or dieldrin on egg
preduction of Lie F, Ty or t, jenerations. At 1.0 ppm cf dieldrin,
1 2 P
anset of egg prodection of F1 generation birds appeared to be
i
é F‘%“’rg 81 ot o0 RN cownra ; somewhat delayed from that of the cortrols, but normai or near
Q DN [SoRTa o I =l O Ga U b o i
. & T e oo Ve~ O w3 narmal preduction levels were cttained by tne end of the compoind-
s B
o B
= g £ feeding peripd, Egq productior was maintained at high and similar
o
;;8 - E ] levels for each of these generations during the subsequent 12-week
~ Sloke Bl B TMEMY o IRANN L, E8™An 4 |
'(%5 gr & :;3; LRL3% -E 22sez -E BT 8 | recovary peried with each generation.
. [N @ w 4y )
oy R § H o] © : The reproductive performancze of the £, F; and F, gererations
is & - § 5 g
58 8 i © @ { are swmarized in Table 3. Egg hatchability based on total and
%sa ° g g o~ <t DN LL.H NV D@D t.? OO v OV D %O i
e ﬂ‘\“g Bl sonco O o SA S e € | fertile eggs set and egg fertility of the P ind £y generation birds
‘!SES 8 [~ ~ O O (la R Fo Vo SN TS i~ O -~ e -cn- '
o2 = 8% 1 fed diets containing DDT at 50 ppm was within the range commani
[« 2R 1) 3~ \y
o U a
§§ -g_’cé‘ ‘ found with these birds, but in the F, generation was somevhat lower
g &
E + als 8 Mmejeasn mrieen MM SE ' than the controls, 57.9% compared ta 71.0%. This asparent marginal
B 8am¥s =mesn gdnwe i |
&“8 e decrease appeared to be reflective of lower egqg fer:ility, 79% in
il
5 EE: v this group compared to 95% fertility in the cantrols, rather than a
o S
2 TE | dacrease in hatchability of fertile eges. This decrease my be due
u  epF ZEeEn - moTmES Y
g & e e eee=e TeNme %8 f to chemical treatment or simply related to normal variations com-
] had .
g ol A.5 55 5.5 gé i wonly ebserved in this species. Egg hatchabi ity and fertility of
g 5 5k 5 B :
E =25 o — the Fp generation birds fed diets containing ODT at 5 ppm or dieldein
& TERRY T EE RS :&“é.ﬁ.ﬁ 25 .
© rEean rEARS ' an 94}3 at 0.1 ar 1.0 ppm were similar ta that obtafned in the control
Fe)
@ 3
[y H8 group.
33%] Cowa cornMo 0O A0 &)
}’:E:EPJ ong S ond S cwgd A §j§’ ‘ Results cf this multi-generation study with Japanese quail did

rot demanstrate marked adverse effects of p, p' DOT é’t“'fé‘vérfsm?[? to
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TABLE 3

Egg Matchability ane Fertility of Japarese Quail
Fed Diets Containing DDT or Dieldrin

Dietary Hatchahilityd
Level . No ., % %
{ppn) Chemical £ggs® Total Fertile Fertility®
Parental Gemeraticn
] -— 154 65.5 67.8 96.8
5.0 T 122 67.2 67.2 100.0
50.¢ Dot 132 70.5 72.7 §7.0
0.1 Dieldrin 176 64.9 71.5 97.7
1.0 Dietdrir 15¢ 6.4 67.1 97.5
F] Gengration
Q ~—- 252 75.4 80.9 93.3
5.0 DoT 264 76.8 7.4 95,5
50.0 DEY 265 6k.5 71.3 90.6
0.1 Dieldrin 151 65.6 73.3 89.4
1.0 bieldrin 264 7i.2 73.7 96.6
Fo Senerazion
0] -~ 230 70.0 73.5 95,2
5.0 Dov 233 68.7 73.4 93.6
50.0 DoT 233 57.9 73.4 79.0
c.1 Bieldrin 229 63.3 70.7 88.5
1.0 Dieldrin 234 66.2 70.5 94,0

dtggs coitected during Oth and 10th weeks; average of replicats
groups.

blumber of chicks/total eggs or fertile eags set ¥ 100,
Chumber of fertile egys/total eggs X 100.

§0 ppm or dieldrin at Tevels up to 1.0 ppm on reprodu;tjon7~growth,

or mortality under thezcondi§jons of this laboratory study. The

S Tt

respenses of the Jipanese quail to DOT generally extend qn& cqrfirm
resu]ts,cfmsugacute~studiesll. Japanese quail were reportedIl to

be somawhat nore sensitive than Bobwhite quail to diets containing

. v = e i — ————TT

T
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00T with little, 1f any, difference in sensitivity to dieldrin.
Assuming that reproduction responses of Bcbwhite quail and Japanese
quail may be similar to that obtained to acute studies, the diétary
jeveis of Joth compounds used in the present study may have little,
if any, significant adverse effect on reproduction of Eobwhita guail
under laboratory conditions. Results, however, of this study shoulc
not be used to relate directly to any potential Bobwhite quail or
pheasants uhder field conditiens. Figorously cortrolied field
repraduction studies with these species should be undertaken 'm
order to provide a move meanirgful basis to compare and correlate

field responses with effects found in laboratory studies,
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