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GENETIC srmcm OF DEUTERIUM OXIDE IN DROSOPKILA MELANOGASTERL
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Ann Mu Huphou, Prilip B. dxldrutnzg and Gweneth Careon Becker<

Lawvance Radzaticn Laboratory, Univhvsity of Cals.forniag Berkuley, Caleorﬂia

Zamenhof and Demerec (1943) Pupcr*ed that heavy watar (Dpo) did not

increasa the T@CQSaiV@ lethal mutation rdte in DrosoPhlla nelanocgaster

 when xncorporated into the culture medium or injected in larvas.

4'Howaver; atudieg on the stwrilityminducipg ability of Dy0 in mice

(Puqh@a and Calvmn, 18583 and Huﬁﬂﬁa, Bennaett, an d Calvin, 19$53%) sug-

‘gested that the danage might be genetle in character, Therefore we

" bhave carried out tests on D. molanogaster to determineg whether or not

in aﬁdition fo inducing sterility, D,C, when incorperat@d into the

culture wmedium, produces gena{ic effects: The gonetic effects studied
were sterility, the recessive lethal nmutation rate in the X cﬁromoso&e,
meioctic and mitogic crosaing over batween X chromosomss, crossing over

bet'een the X and Y c1romosames in the male, and nondisjunction of the

‘sex chromosomes in both the male and female.

ithe werk described in this paper was sponsored in part by the United

tates Atomic Enérgy Comnission and in part by the Department of

- Zoology , University of California, Bcrkeléyg‘California;

2pls0 associated with the Department of Zoology, University of
California, Berkelay, California,
SPresent address: Zoologlsches Inatitut dev_Univeréit&t, Ketzerbach 63,

Marburg/Lahn, Garmany.
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HATERIALS AHD METHODS

Culture medxum. o

- All fli@s were grown on éornm&al~m61~$3@a—agarﬂyeast madium, When

30 was'usad;:it"w&$,added in place of the equivalent volume of Hp0 in
the cocking of the medium. I"Traatad”'fliéé wera'cbtain@d froﬁ culturss

in which eggs b a& b@ﬁﬂ laid on medAdm contaxnxﬂg the indi czt@d coneen-—

trations of Dy0. The progeny develope&'tbrouqh'aclasion cn this madium.

A1) cultures were gr@wn at 25°C, fhe con centr&iioﬁ of D20 *hro;mAaut

fdaaa not. tak@ into ageount the noistura conxen» cf the othay meaium

conatituents. This additional moisture would not decreasa tha D0
¢0ncentratiop by'more than 5%--i.6., in a 20% D20 medium, the D0 con-

Lentv&tiOﬁ would not be less than 19%, The concentraticns of D40 used

vwere selecgted afier pr&liminary toxicity studiaes,

CToxicity studies:

Two culture bottles wsxre prepared for esach of the following concen=

tratiohs of DyG: 0, 10, 20, 80, 40, 50, 70, 80, and 100%. Three pairs

of Canton wxlatypw flies per eculture were placed inm the bottles for

three days and then vameva&. D@aths of these flies during this pericd

as wa}.l 83 the numbers of offepring amaing, in ihe cultures were

recorded.

Sterility studies

Canton wildty pa flxes wero raxqed on &thnuurd or on 20& D20 medium,

a3 described above. Treated females were individually mated with either

" treated or untreated males; untroated females were likewlse mated with

treated Or untreated males.



Ko

&t

X chromosome recersiVE lathalsz:

o

Traated males (raieed on 10 opr 20% D0 medium) and control males

&ﬂrylng the markers carnation (cur) and verm*lion (v) on the X chromo-
some, wera 1ndividually mated with virgin females havxﬂv X chromosomes

homczygou& For yellow2 (z;), Bar (38), vvermilion (39, and apricat (Ei)g
and the inversions‘igﬁip zan; #&8 te suppress crossing §veva»'8tccks

of‘thesa‘fl es wWere kindly suppVLQQ o us bj Dr. He Jo Muller of

1
.

Indiana Uﬁivargxty.. Fy females were mated 1nd;v;du&lly with y25 v w@

malea that héd been grown.en atandard medlum.' Among the Fa, a culturs

was scored as lethal if it contdinud at least 20 flles but no car v

males; a culture was Scored as not lathal if it centeained one or nore

1

car v males regardless of the total number of flies,

© Crossing over hetween X chromcsomes:

For the stuul@s on meioctic cro»sxnw ovnr, fenales heterazy 0US

14.fcv yellow (y)§ crossvaxnle&s {cv), verailion (v)¢ forked (£), and

thnir w11dtyp@ ﬁllbi@& (X.CV v i/j’ <~v“r v f*) wore raiaed on mediuﬁ

containing 200‘ 20. They were mated 1ndivxduully to A cv A f/Y males

_grown on standard medium, A control saries was run simultanaouslya

ne Fl gene"atian was scored for crossovers involving theoe four 1001.

' For the inVeEt igat on of mitot ic eros¢ing over, virgin Canton

K

wildtype females and white-eyed (w) males weré agud separately for

" threo days on,medium cbutainimg 20% Dp0. One female was then placed

with several of the malea in each culture bottle which als¢ contalned

20% DQO.. A control serzes in whlcn fliea Wﬁfb reisad on’ standurd

€

medium tnroughout was set up at the same time.'.zha Fl fnmuleo wWare

exaniwed for the presence of white spots in thelr norﬂallj red eyes;




ety
“the m@saic'patchea-ﬁould result foom crossing 6vérl§etwaen 3 chromo=.
gomes loss bf thé #¥ chromosome, ew'mutation af'gf-te‘gg In a second
Aexﬁariment §§th é and E; individuala were ralaed on 20% D0 medivn.

Non&iﬂﬁunction:'

To detarmlue %he effect of Dol on nonclsjunvtlon in the female,
A f/;z scSl B 1nM9 v wd scﬁ remales grown on 70 . D50 madium were mated

Putaolihiog At ;

ind v;d&ally with y av v f/sca“Y malgs (the SLe attachment’ carr;es zf)
~"The progeny were then e;amined for.eyidenca of nondisjunction (see
: ?iguﬁe 3§~ Control ééries ware set up>at the same time.
?&r é aimilar-stuﬂy i@ malea;lxjﬁgﬁaY males grown on standard o

20% D0 ﬁedium wars individnally mated with X/z_fe@aiesu Nondisjuanction B g
of theisex chromesomes in eithév'parent would theoretically produce equal
numbers:of:ilﬁamales and y males among the progeny. ‘Losé of the'zf
marker or of the aﬁtire Ed ahramosone would produce an incﬁeased mumber
of axcebtiomal males only. The'rasults reported in detail below indi-

ated that uonuisguncfion alone would not account for the exceptional
_types‘of offnpring and that there wa'a loss of part or all of the Y
éhromoscéa. Toldetarmine whaether the effect was caused by the lcss of
the ¥ chronosore Qr‘only part of %tvby breakage or cressing over, the

following two experinmgnts wer% cavried out.

Cros sing over hetweon the X and Y ch OmOIONeS §

1. Yellow females (y/y) were nated wltﬂ males that carried yollow
cn the X ehromosome and had a ¥ chromosome With Stona“s Bar (E?} attached
to the long arm and the % allele of yellow'(igP tip) attached to the

short arm. For a further description of this s 8. ¥+3S chromosome, see

Brosseau (1958).‘ Expected offspring from this oress would be yellow

r
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females and nonyellow males having Bar eyes. It would aléo be possible
to éistinguish those types of offépring that had rea&lﬁad frcm neondis~
Junction from those that hé& resulted froﬁ-crossiﬁg.ovef between X and Y
LghromaSOmés'op fwagmentatipn of the Y. 'Ffagmeutatiop as used hers means
a deletion of fhe Xf.or E? S&gﬁéntﬂ.df thé Y cﬁramos@ie,' Anothér‘possim
bility for the 1053 0£ thess markers would be by trenslogation to an
. aﬁfoécmég in the‘éhaanaé‘of-gvidance for ;raﬁélocatiens4 having oceurred,
vbgeékage'om fragmentation w%li then refer t& loss by d@l@tion.f 

-2+ In order to recover the centromave-bearing fragments of the

Y chromosome and to be Surs that males carrying these fragments would

‘be fertile, use was made of attached XY chromosomes. Females homozygous

for the attached XY chromosome’Ins(;)ﬁﬂ,dl«%@, Ys‘cab.Zigéfﬁ Y5 were
“'fed‘ﬁith gjgg?vé;gé males. ‘Tbus'a'cenﬁrdmgre-beaving Y fragment, -if
recoverad iﬁ a nale, could be tested further, ﬁecagsa that male would
also ha&e a complete Y attached to fhe X chromosome aﬁd would be fertile,
Thase fragments could then bg t&stadifov fertility by comblning thenm in
' males that had either the long arm or the short amm of the ¥ attached to
an ¥ chromosomé» - ;

RESULTS AHD DISCUSSION

Toxleltys

In the cultures that contained D30 in 2 concentration'of 70% or

' mére; the adults all died within a three-day péricd. Although the
;&dultﬁ lived on the %0 and 50% media, no eggs were laid, ‘Atla corneen=
tration of. 30% only one offspring cclosed. Thé results obtained from
.cultuwes having 30% or less ng are shown in Figure 1. Our resulte are

in general agresment with those of Zamenhof and Demerec (1543},

L
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Va%m&tmo&s nuy be attrxbuted to *he stralns af fl;es used and the dif-

,.' .

‘fé ences in methods of COmputin? Dg@ onﬂentratlon. DQG in congentra-

tmons Qf 10 or 20 wers used in all tbe fo?¢ow1ng cxgar_mcnts,'

-

In abla 1 and E;gure 2 are - ¢hown tna 1nfluunce of DQO on females

as oﬁposed to malcs¢ In ge“ergl qu reduces the nwiber of fertile

’
h

matings and the numbers of offs pring more shavp.y‘Wnen fed to females
than when fed to malea.‘ In ccntrastglin mice LaQ reduced the ﬁumhar of
fertile matings wors sharoly when ed o mala than to females, but dld

f

ﬂot weduce the numbgr of offspring. pe‘ mrt l@ ma*iny in eltner aa

‘(Hughes_s Calvin, 13583 Hugbesg Bennett, & Calvzn, 1960).

X chromescens recessive lethals: : Lo .

Aé shown in Table 2, D0 in coneentrations of 10 and 20% 4id not .
significantly increase (P = 0.8 to 0.9) the frequency of recessive iethal
production'abUQe that for the controls; these results are in agreement
with those of Z&manh§f.and Demerec, However, among the I fewales there

was an ilnecrease in sterility, which was significant in the 20% DpQ experi-

ment (x2 = 12,1949, P < 0.001) But not significant in the 10% D0 experi-

ment (P = 0.1 to 0.2). Among the F1 females there was also an increases

" though not significant (P = 0.2 to 0. 3), in the erossovar “buquen01gw
v . .

" between the X chromosomes; as evidenced by the recovery of recomblnant
' types among the Fz individuals.

- Crossing over between X chromoscmes:

Among . 317% control cfr&p g from Yevw v fﬂA cv+ v* f* mcthefg aﬁd

.....

3499 o*&spring fvom motner; éf the éume fenotype ralsea ot xOm D50 madium,

thery Was no apprecidble aiffarunca in the nuiotic crossover rate between
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' the two groups, In tha can*rol group there wa‘ L4.3% crossing over
betueen'z‘and cv;vﬁu.l% between (4 andv9 and 21.8% between v and f;

;1'n the treated group ﬁhe con)aradla perceﬁtabe were 14.0%, 22.%%;

and ?2 05. CTOa ng over *n the treated series wasﬂgfeater than in
lthb control-only he*ween v ané £, and tbxs was not & significant in-

' crease {p > OﬁﬁO)e‘*

In t“e s~ud4e4 =) mltOtlu crcsslng ovcrn ther@ was no ssgnl‘xcant

{;crcase (P = 0 8 o 0.9) over the cOVLrol uorxe when the red-eved
fémaies and whiteneyed nales were agsed and mated and thei?.progény
grown on 20% D0 ﬂudluﬁ (control 0.71%, treated =(D°76%); .Wh@n‘the
pdrents of ;he “adrejed females and white-eyved males were &lbO ;rown
on 20% D,0 medium, there was an.éndrease in crossover rate from 0?20%
‘ (2096 ayes examined) in the contrel to 0.34% (2672 eyes examiﬁed) in
the treated sgries. The diffefénc; in rate is not statistically gip-
.nificant (P = 0.3 tc 0.5). The variation befwean the conitrol series
of the two experimeuts was greater than that betwsen the gontrol and
treatea'éeries in aither axpériment"

Nondisdunction:

The possible progeny that would result from the cross cf z'fny'i.g

‘famales with z_cv v f/scB-Y males»are shown in Figure 33 the exceptional

’

e _<,_M." e

&

oty

progony that would rasult From non junction'in the'female are indicatad

by asterisks. ?%e XXX fumales wsually are not viable, and none were fonnd.

In an @xamlnatloq of 11,178 nrogeny from - control f@mulea, 8 XXY- fenales

and 28 X0 males were found. ﬂmong 12,743 progeny from females rals&d on

20% Dy0 medium there were 27 XXY females and 43 XO males. The combined -

frequency of these exceptional females and males was increased from 0.3%
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- in the control seriés.to 0.6% in the treated seriesy this increase
- ostatd stically Jlsnif‘Cmtu at the 19 laval (xz 2 7.5767, P < O, Ol)

(Novdlsgunction *n the male aould T“bﬂlt ln f frm&lus B/» v females,

o

X;;'males,.and y2 3 v wd malas.'lIn the D,0 treated saries, three

B/t v famales Jeras fouqa. In the control series, threa f fomales,

waw |

":twu B/+ v fénalcs 13 LEm gs, andg elght v2_§.z.wa'males were found,)

The results of the u’tudy of nondis junction of the X and Y chromo-

somas,in'th@vmal@ (z/y ® y/acsaY) are shown in Table 3. The fraguanc

- of the total ekceytional‘fli@s‘recovened from the treated series was

s;gnic;cuntlj higher than that from the conivol series (x2 = 20,5137,

3

CP < 0,0001), ’“iJC@ the increase in exceptional females is significant

01y aﬁ tﬁe 5% level (P = O.GS‘to 0. 54) and tha incvﬁase>in excéptional
fmaleﬁ is hxvhlj si&nlflcant (x3 = 17.4568, P < 0 0001), it seemé 11kcly
that the g=1etic accidant ’ﬁVOlVOu iz not aolely 1oad*83anut;on but
perhaps also a loss of ths é_ marker or tihe entire Y chromoéomen In
some cases a aznbla evant @grlj in spermatogenegis probably wouid.have

' rcsuliea in the production, by d gingle nmale, of two or mora excaptlonal

flies., Even when each cluster is counted as a singlé event, there were

&

7 single events in the control and 109 events ia the traatﬂa series,

The difference is still highly significant (x2 = -19;7099, 3 $ 0.0001).

Crogsing Over betwsen the X and Y chromosomes in the mala:

The excepticnal types of offspring and the‘numbers,of thaese pe-

cevered from the crosses between y/y females and 038 |44 B malas are

. . . . ) V
“presented In Table 4.  The exceptional Xf 5® daugbters and y sons could
be explaine& by nondisjunction in either pavent. The apparent rate of

nendisiunction was not sig gnificantly increased when the males were raissd
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on 20% DQQ‘(XQ z:D¢0858§ P = 0.8 to 0.7). :The other. four exceptiocnal

classes nmay be accounted for by crossing over between the X and Y

-chrbmbsome$...The'distribution of c¢lusters that may have resulted from
croz »iﬁg over DGYWean the ¥ and the sho t armfof the Y are shown in

-T&bla 5., The raclprocal claases Pﬁbultlnﬂ from a crossover between the

X and th&'shorﬁ arm of the Y would béz- (1) an X carowﬁ»cma, C&Prjlﬂ

'y, attachad to the ¥ centromere and the 1cng arm of the ¥ carrying B3,

~.

’dnd.(Z) the shor£ arm of the ¥, canryinb y*, attached to the X centromare,

The ebg zeﬂf*lzzed by the flrat type would pwoduc a‘yellgw fenale with
Ban-shaped eyes and that fertilized by the second type a wildtype (+)

male. The reciprocal classes resultinpg from a grossover betwsen the X

._-and the long arm of the Y would be yellow males with Bar-shaped eyes and

wildgype (+) females., If arossing over is to account for the exceptional
qffséri | then the reciproca; types should océur in nearly GQuallfran
quencies, discounting viability or other differences,thét'might reduce

the vz cove*y of one type to less than that of the other. The reciprocal .
c1ag§§u from each type of as»umed CLOsSSOVEY ara very' similar in frequency;
amcng the controls there wers 10 5.2? males and no ¥ femalesy howaver,
the y 3% wmales arose from two cultures, one owahich ntained a single
X.E? male and the other contained nine., 4 single event could have acgounted
for thislgluSter of nine. If we assume that thesa’éxéeptional types have
resulted from crossing o&er, then in~tha>920~treated culturen the.rafa
of crossibg over has baen increased gbgatly over that in the contrqléa
There was no siﬂnificant increase in'the ff@quéncy of crossing évar
bctwunn the . ?ony arm 6f the Y and tne X chromosomes in the treated
series (P = O 1 to C. 2), but there waa an extremely aignificant in-

arease 1n the frequency of crosging ovser between the short arm and the X
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: (g“ w 58,0518, ¥ < 0 0001).  Fragmentation Qf {he ¥ chromosome would
nbt accoumt for tha reciprocal cla se8, as only partial ¥ty woulébbé
;;produued and no X chrcwo omes with ! frapments a;tucbed wouid be found,
These weve racovgpe tnerefbrn fragmentation, evan thougu'it may occuv,
.‘cannat account.foﬁ‘these axc@pt;onal fem&le typeso -In the coatrol |
vculturﬂ that p“oduceA niwe i Qu'dujﬁbg fragmaﬁtatiéa agd 1oss.of the zf
: tip of the Y during an early Lon¢al visicn ﬁigbt‘very wéll have - |
f‘accounted for thig hlbh numHﬂp of awcepf;onsw since no reczproca¢ﬂtjpe
that woulﬁ be expected from croqs*nn over was recove ed, The{numbar of
"egceptlonal nales recovared’wam always higher than the reciprocal female
claQs in bﬁth the tne;ted and coﬁtroi saries Iin this and the next‘éxperiw
ment to be ‘described; this increase might well have been'a‘rﬂsulf of Y
-chromosame bregkagea.

‘%he‘iypes and the numbers of excepticnal éffspving that resultea

E£pom the Y5585 betwaen Ins (1)EXN, dl~u9$ YS cap E;szfYL females and

‘l/ﬂc g_ males avg$praﬁoniaa in Table 6. The fre@uency of nondisjunctioﬁ
wasvnot significantly increased by Dy0 tfaaﬁment'(P =z J,2 to O,i)@ _Only
one £ly that might hava res thcm from oroasxng ovar batwean the long arm
of the Y and the % chromosome was reéovered, aﬁd th frombthﬂ con wol

group. A3 was explzined earlier, this could have resulted frcm frag-

mentation of the Y because it was‘recovered as a Y fragment and not

‘..‘attached to an X chromcsome., The ffequcncy of recovewy of types th

could have resulted from crossing over batween the ahort arm of the Y
‘and the X chromosome is higher in thé treated than in tha control series’
and is significant at the 5% lavel (kQ = 4,3122). Thergvis a greater
dis @;pancybbatweap the reeiprogal types r@ccvéreé than among those

recovered in the last experiment (the males baing in wmuch higher
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 ,fp¢quency); Edﬁvprobaﬁly mo&t'of_thisﬁefféCt ig due.ts the poop
Viaﬁility‘caused $y fhé-aftééhe&vx?“éﬁromaéémea;*‘fhis.same effect is
.'fb be'ﬁ ted in thé ﬁondi§junctibnal clas§asvin which the males abe

‘ _ré;ov-rud vuch nore nften than thc femalea, Tha' 1o$dLSjunctional

females wou*d have ene attached XY5 one frea X, and an additional ¥

#
id

with X segments at eacn endj the femalﬂﬁ boarinb the éros sover cuvomosome

'ﬂwould have an a*tached XY ffon the mo*har and an X chromosome thh a
partlal ¥ attnched fram the facner.” The exceptxonal males that ware
themght to carry tha Sca ff&gment attacﬁed to éither an X centromere

»(a03wm1ng CPOuSLng over) or a ? ccntromare (assumlng Y fragmentation)
"were indxvlduaily mated to virvin attached XY females of the gtrain

: desc’ribed @J’;ovao. The offspriag in all Cuae‘“ wgra :Z.?.?_E'li females and
éar 2 gbmalas;_ Whaﬁ thece gar v f male wera'then méted to z/z;femalesQ‘

—————c "

'tne foay%lﬁg wara bA females and wlldtypa males. If is'nof possible to
determine to which of the centromeres, X or ¥, thevgsﬁ fragment waé

.. attached, Undoubtedly some fragﬁents were attached to chantromeres,
since we obtained the recxprocal ciaas that qultea {rdm crogsing over,
The stock caroying the 23? Fragment was inadvertently lost;;ao it could
not be further tested, Thé assumed rggiprocéi bf this éhromoscmé, a
wmllox-bear;ng X chromosone with 8% now aétéched'tévits was festeé by.
ontalﬁxng it in males that had in addition onl" -he 1oné arm of the 'Y
with the X. allele attached or only the short arm. of the Y.‘ In the férmavi'
case each male tcsted was: sterlle, which wonld be exg&cted lf the Y attach~
ment did not coutaiu tha fertxllty faatoro from tne ahort arm of the Y

" in the latter case the y 50 mul( wers fertile, wﬁlch also would be

expected tﬁe Y att&chmen carried all the fertxllty factors of the



e
long Qrm; Thus ;t appears tnat tha 1oﬁg arm of the Y has become attached
To thu X ChPOTQbOﬁa by cros 5nﬁ over beuwmun tho X and the hor% arm of
':[tha Y, | | o 'A | |
It bas been uhown (Llndaley, 19% 5} tn 2t YS rathnr than v prafarant;allj
Hairo w;th the X chremo*ome, and tnig is verafled by our experiments. Ve
: cbtalned cnly one fly (¢ Femal c, Table &) *bat is strong aV¢denCeAfor Ty
cro:ssin;; ovar bc.twae.n t"ae long a:m of the- ¥ a*xd the X chrmo.,a 2, yet wé |
bbtalned maiy cases that may be intcruretcd aa havxng resul ed froum
;POSSlng over between the Sne“t arm of'the Y and the X chronosoms.
SX}I‘W Y
"Tﬁé genetic effécts of deuterium o#ide incorporated into the gulturs

"medium were studied in Drosophila melanogaster, After praliminary toxieity

studies, conecentraticnz of only 10 or 20% Do0 were used. Concentrations

of lO"or 20% Do0 had no effect on recesaive lethal production, nor were
ritotic or melotla crossing over between X chromoscmes in the female
influenced by 20% Dp0. The induction of sterility, nondisjunction in

the female, and crossing over between the X and the shert arm of the Y

were sirongly influenced by 20% D0,

P
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TABLE X
Sterility produced ia Cantém stock by Dol
0% 0,0

Control “

Total
matings

% Sterile
matings

51

56
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Effect of D,0 on recessive lethal produstion, induction

of sterility, and crosaing cover in D. melanogaster

. e

_ Comtrol 103 Dy0  20% Da0

Posd

Total cultures ' 46l 1543 1493
% Recessive lethal
cultures : 0:.21 0.26 0.20
Sterile cultures .
(Fy) _ 6,9 9,5 12,9

% Crossover cultures
(F1} )
"d—

(o]
-]
=]
o
o
o
(9]
O
°
(a2
e
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TARLE 3

Rasults of study for nondisiunction between the ¥ .and -

wosones in the male; y/y females x v/3c8¢Y males

Exc¢eptional flies
o Total . 4+ females  y males  Total per
Treatnent fiies - o thousand

20% Dy0

Control

75,080 . . 25 H 0,92

70,528 - - N 88 1.80
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TABLE 4

s

Exceptignal offspring resulting from the cross of

y/y females E.ylméa;ifﬁs males

¥oa
Male non- Other exceptionals
disjunction - Females Males
Total , : -
Treatment flies y*3S y y 55 ¢ .+ y B
Control, 28,789 16 30% 7 0 _ 12 10%%
20% DEO '22,8@5 10 28 38 1 HES 4
%Includes a cluster of 9 in one culture,
%% Tncludes & cluster of 8 im one culture.
Rl
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TABLE 6!
ks 3 s ] Wi - e Yiom (v DS o
Combinations In which the ewxcepticnal flies (y B@ fenales
o s Rnia g - “ L R R e

e
33

les) resulting from crossips over between the

and the short amm of the ¥, az summarized in Table &,

were rzoovared

- Humber of exceptionals

in each cultura fumber of cultures®

S ) . + » ’ ‘
v .8 fenales '+ males o Dauterium: Control
RAEA - , *

=
)

bt
O 03 L) b D R B Y b R

GO QN RN DD bt e et b
G R W W R D R e D
O OO D e D O

#Total cultures eramined: contrcl, 4073 dsuterium, 323,
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¥ -
i k]
3
. T
TABLE 6
Exceptional offspring resulting from the cross. of Y5‘§a§ v f yeYl females x y/scBsy.pS fig los
Hale non- Other exceptionals -
disiunction Pemales ' Hales
: Total o _ ' . .
Pl IR N -~ Q y
Treatment  flies B car v £y y8 carvf carvf car v ¥ y BS
S Control 25,70} 3 18 3% ¢ 10% 1
20% D,0 29,084 2 32 5 0 23%% 0
#Includes a cluster of 2 y 8% females and 2 car v f males in the same culturs. .
2 car v f males in each of two culturss. ”

#3Includes a clustay of

Fi 8 .

_02—
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FIGURE 1l.--Numbars of offupring recovered when eggs were laid and

developed through eclosion on the indicated wedium,
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report.

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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