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RESEARCH METHWODS

Construction and maintcnance of stocks

Note by editors The naterial by H. JeMullcr for
the followimg scctlons was pro-
parcd in the form of vletorial dilsrrams on lersc well charts,
and was thus cxhibited by him at the Sixth International
Conrress.of Genctics at Ithaca in 1932, Photogrephs of thesc
charts wore supplied by Muller as the naterisl for the follow-
ing accounts, In order to reduce the charts to forms suiteble
for revroduction by typewriting on stonclls, the cditors have
transcribed them, with as fow as possiblc chenges in the basic
plan of each chart, With rospcct to details, they have madce
ninor changes, to wit:~ (1) recqsting the nomghelaturc currcnt
in 1932 into that of 1935, (Z2) employinz "f" as thc marker for
"foroinn" chromosomnc to be introduced,into a- ﬂivon “homézj-
fous" or "host®. stock, whicB Ls harked by #ht, ‘and {(3) sub= "
s‘titutinL Pn for 8-, and eyY for oy, as ma rkcrs. (" ster can not
cAsily bYe told in fliou with other eye shapes, while Plunm is”
excellent; the usc of cy left the omerpcnt stock pncunborcd
with this charsctory.whilc the ugc™of dominent merkers { cyD
and ci¥, qvellable gince 1932) for chromosono 4 ~ives a cloan
stock. o

e

Mug.cr, H. J. Construction Pl % = donor for decsired
. 0f Homozyfous StoCKs. omozyrote (or dondr

‘TSet - also- pimilar tochnique ‘May bCeap; 1f so, mate
by Bridres, Carn., Inst. Wash. . to.y; Pm/% /A 5
vr. Bk. 28:338, 1929)
. " pm/#; H/#cf&‘(Dominﬁnt

arkﬂfs in 2 end 3 nay be rcplqcud by T(B-S) with ont dominent
narkor).-‘ i h ; _

Fy ©-ofic o1 °Pm/2h JH/3 X . CLB/AiCy/4;00,D/f »

1 Tgave for rom“tinb.) © o+ (3ifrorent 'dominant mﬂrkcrs)

F, Father © X'+ CcIB/Im;Gy/eh;ce,p/ah 3w .
(Eemht ﬁ) . (crossinr—ovor brovontod)
Frz complotuly homozysous 5.5 X .7

For controllinm 4 =21so, the Ath ChrOﬂOSOmu doninant cyD
ma% be-used together with Pm/f H/# (or with y;Pm/£;H/£), and
ciP with G1B/#;0y/#;0C 4D D/£. For controlling Y alsd, nate donor,
"' 5o ClB/ “pm/# ; ‘H/#ieyP/# ¢ 3 save donorc gnd repeto to C%B/l
EE/Z ;H/3 soyD/4h" @a auchter: usc onc_son (1bhy 'Pm/z 1/30 oyD/
to mate to CLB/#;Cy/#; 80, D/#; ciD/4 %9 82Y0 him'vand afocood
a§~qbovo for Fo an@,Fs
. Fz ylelds. aldo 21l possible combine tioH§ of chromosonus of
Py donoF,. homo- and hetcrozysously, and distinguishablec by
narkers, for enalysis of contributions of =11 thc chromosonos
(whothor roccessive or dominant) to multiple factor offocts,
end Tor tracling sourccs of varioblility. Fz revoels also ! 11
rccessive lethal end visidlce mubont ocnes of P e Cili”
Chromosomes of dcsircd "h“ stock” nced no cerry eny vis—
iblc mutant,

- 0
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Muller, H.J. Insertion of Foreign (stocks £ =and h nced
orosome into Homozyrmous Host Stock not contnin ony vig-
ib%u mutrnts)

(1) For substituting 1f for 1h in 1bh,;2h.3h 48 grock
Py T o7 CLB/#; T(e-s)s gy/f, -oyD/% T
7 1£/GLB; %fggf/a(z-s)s cy; /030 &9 h &
Fp ono 21 ; /T(2-5)S Cy;4h/ey X ClB/# ¢ /% ce
~— (Seve for r cmating ! ) D/#; ciD/ #
: - (Diffcront mark-
orss Invcrsions)
Fz F‘i;thhr lgrtﬁntcd) x  1f/61B; 2h/0y,5h/cc D; 4—h/c1 2
Fa lctoﬁy hoquyﬁouﬁ h X aﬂ,~a _
(2) For substitutin 2 for 2 in 1 , + 4 gtock
Pp £9¢X pm/,l H/,é,oy Jh o7 D R’ X CC]ﬁB;/Z‘ 035/#
1f-2f/pg al/u; z'fé o7 x 1h/01§ 2h/cy 34/00 D; 4h/cib?$“
Fg ., onc o™ 11;2T/cy;3h/H;4 /eyD 0113 t/cy:3t/00,0;48/
: (Rccambin tion' sa ¥ 1
Fz Fﬁthfr pLb/ciB;2f/cy; ;31/6a, D; 4h/ciD<,r 4
Fa ;4b complﬂtuly homozypous $ % and & &7
(3,4) thif ‘ous schemes spply for 3 and 4 (sclectin~ appropriate

Ifzdcsirod, forci~n sutosomec mey first be made like that
in homozygous stock except in regard to particular reglon,
Method for this is shown bclow in acheme for combining invisible
genes in the same chromosome.

Mullery H. J. Insortion of Desirod P, ¥ %% X ‘1'(1--4;)13S
Genes into Att«ched X's - _ oa;(Austin T: left part-
o _ X ‘attsched to 4; rt ond
: - X carrying "Bar-suoer")
Fy ¥/XR,BS9¢ X mgRsdfJ S (Let m, g°,8d, f be the gonos
to be ins rted) .
Fo (Crossing-over) yeBS/m gR sdf ¢ X m ge qd f Rk
Fz (Crossing=over) m g% sd fe *B° /m nz gd T g X oA

F, (Crossinf-over) m g sd £ ¥
4 In earlier nethod, usc ¥y L.Ve Mbrgvn et. al; mones were

inserted by orossing-over, from spesrate. Xschromosome contoine
ing them, into. attached X's, in trivloids. R

Muller, He Je combination;ofglgvis- _ Nequy same methods
Ibré Gones S - _ . =pply for ~etting
‘ " desiraed chromosome _
combinations of rOCvSSiVCS thrt always must be worked with in
the heterozypgous condition, o
1. Two invisibles in- dlfftrﬁnt sutosomes (a in : b in 5) "
Py a2 X S/¥; cc D/;‘ ' AND b/3.0? X Cy/;‘ cc Dfd/,l ?
F] a/8;0C,D/4 ¢ X Oy/#;570C,Dfd §
F2 a/Cy b/CE,D o”' X a/Cy b/CC Dy - R ‘
(b= lﬂnced stock if recessiv~s heave low Vi”OIlity or low :
fortility) * - -
F3 a/a;b/b r’and (1f  homozyrotos_arc viﬂbl ‘and fortilo)
{for chromosono l, mwrkors ciD 2nd ey? n 10y be used in ssnme way,

-
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2. Getting combination of 1nv1s1b1 s in 1 and 2 (a in 1;b 1n 2)
Py &/l X Oy/#é.» AND Db/2 o7 X CLlB/#; Pm/,l
14 dgdoublo Satﬁg)‘/ ¥ibm b/
" 'Fy  a;C0y/#4 o (double mete X 1B/A;%/Pmg. and X\ ;o/Pm ¢
F% a/GlB b/Gy; X a;b/Cy & (b?lancod 2) l
Fz a/a; b/b  and a; b/b<4 (1f .homo.. viab.;and fert.,) -
Analogous schomo using CCyD and ¢C,Dfd -or Me-2 for 3 ap-
plies for chromogomcs 1 and 3. ,
3. Gotting combination of two 1nv181blo oncs (a and b) in
semo chromosome (1R known positions). Lot ‘mep order be e, V1,
vo, b wh;;c vpand Yo arc V1313;0 rones botwocn a and D,
Py - = X vi've AND. Db X
Fl  att/dvy V%‘ 2X Vi Vo o "AND” %%b/v v2 # ﬁ" ( WMy, 'ﬁ
«t'Fs . (by eressing-overy & £ Vo/E VvV, V
s(chance of losing a or b From Q vi"blc %y 1ntcroo% tlnb
~ cross of & by 1ndividuel cont 1n1ng inversions)
By e fve Ak Abg

D

v,
Fa (by crossing=over) e%%b/% 2 X D Vg
'(wher? Dp 1s dominﬂnt Iink od "nd.Whero v 1s either vl
or v
Fg, a b/Dl v A1 X g, DB.Q (whorc D 18 a difforont 1inkod
o daninsn®)
(lethal Whon hdmozy’ous, snd C1lg an 1nv ersion prGVOnting
_erogsing-overy, :
Fg .2 . b/C, Do 4 and @ (valanced ﬁ)

Py o b/a b &7 and g. (homozyﬂous 2)
' " Comblnation of one 1nvisiblo with ono visiblo 1s corros—
~pond1nr1y simpler. , , .
Muller, ‘H. J. ‘and C. B. Brlgpos . ‘Given "1" onec (or
al@ncod Stocks combinn tion of linked
genes) with low or no -
v1eb111ty or fertility when homozypous in &7 or ¢ (or both, and
ngm b eenetic complox thot is non-perpctuating. of lcthel- when -
homozyrous, thot contsins genc resrrangements which orevent
crossing—over betweon "1" and "C" and that prcforably contalns |
a dominant narker, thén the most ususl baleanced stock fd? nein-'
tonance of "1V wi%hout's loction is:
- 1/C & 1/0 ¢ S
1/1 (f2ils to perpetuate ); G/C (dios)° _/C and C/1 (continue
as beforc, ’ ‘
. To- construect sinmple bclancdd sutosomrl stocks (l/G)
Given 1 a/# (or 1/a) &, whorc a = reccessive merker end M = a
dominant linkecd marker subjcct to crossing-over. Thens.
Pl M/ X a/a '
Fl M/a k}_ X a/ 0/7
Fs Ma/as X 1a/,40’ (or‘y &y L.
P Ma/la(f‘ X c/,é T Hor M a/l X C/AF ).
Fy 1a/64 and ¢ (or 1/0 ¢ and
Tho morc uscd complbxos ronrosontcd abovo by g arc as
followss: o
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Chromosone
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Rescarch methods - Stocks DIS-6 -

Conplex

ClB (Bar ﬂyos), very little crossing-over. (Muller)
-49, sc¢ 1z° (only rccessive markers), crosscs
over ri~ht of garnet (Muller)

dl-49, y Hw (Hniry wing), crosses over richt of
garnct (Muller, Redficld)

Cy (Curly Wings), with 2 lnversions wnd vcry little
crossing-over (Word)

C2L C2R sp (only recessive marker, sncck), 2 in-
versions, boric crossing—ovor in middle. ‘
(Sturtevant) n .

Pn (Plum eye) inve rsions 1nvolv1n" ’L and 2R
(Muller)

¢¢, D (Dichnete) little cross1nr-ovor oxccpt near
ends (Oliver,® Stone;

0C, Dfd (Deformed oye) 2 1nVﬂrsions, ﬁOdCr"tu
erogsinpg-over in middle (Payne, Bridges) -

C3X, M3X (Minutc bristles) 2 inversions, moderato
,Crossingrover in middle (Muller): .

Mb-2 (Moire oyc) invorsions and trenslocation with
2, ‘crossini-over only nocar right ‘end (Muller)

T(2-3) 8 Cy (Star cye,” Curly wings) inversions and
tr%nslod tion 2-3, modératc erossinm—over (Muller)

(Cubitus—interruptus - Dominznt « wenation)
in¥ersion not nceded for 4) (sturtevant)

(eycless - Dominant) (invorsion not ngeded for
4) (Muller) -

‘Meny- other usablce complexes, some 1°ck1np domlnpnt mquors
and many affcecting o limited pert of a chromosomo,.nro avial-
able, (Sce list of symbols in DIS-3), ' T

~Maller, He J.°

To Balsonée Sex— : 1, Gecneral method

11nked Genes

Symbols:

. for renes to left of

. ernet. .

-1 = gex=-linked ~enc or combin-tion of ronoe with low or no
viability or fertility ine” , or clsc in homozyrous %,

8C = scute

128 = lozonge-spgetacled (sterile’in homozy~cusf, .ot in &)
dl~49 = inversion® (left bresk about 11, richt about 44 on

map)

dl-49, sc 1z8 &7

~/dl--49, so lz g X d1-49, sc 125 o7

F2 l d.l"'.cg

'sc 128% - 1likc mother, fertile and continues ﬂ

1-49, sc 1z°/d1-49, sc 1z8'9 - sterile -
1 o7 - dles or is storile or yields lethel or sterile 1/1
aughtor

d1-49, sc 1z°

o - like fathor, fertile nd continues £

2., Genecs . to richt of ;nrn t may be balanced similzrly, using:
CR $8 B in place of dl-<9, sc 1z8%., CR is rearrnngemncnt pro-
vonting crossing-ovor to right of garnct, $s makes homozygous
@ sterile (but not &) »nd B is Ber ey Ce o
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3 If MM 1s 1tsclf =2ssocinted with arcerranscncnt orovunt1n~
crossing—ovor, then “C" in chronoscmc balencinz it is ulncce
88erye. Exenples . _ v )
1/1z5¢. X 128 <" 1¢ balonced stock, thoush 128 horc is in
nornally arrangced chroqoqowo instuqd of with dl-49 invoersion,
4, Othcr gocncs liko 1z® which do not kill or storlize &7 but
only honozyfous 9.5 may be belanced olso with C1B,. Examplo'
Py ClB @ X gn 7 (en = singed; sn &7 fortile; sn/sn 7
storile) _
Fq GlB/sn Q X sn & (belenced stock) : 4
fy ¢IB/sn g (fertile) sn/sn G (otcflle) ¢l dios--p
sn ¢ fertile - |
5. Gcnes in class 4 21s0 ney be bele noud t(ginqt nttpchod X's
15 X en o7
- y/en g SX‘s ~ storile) ¥ ?. ~ sn dﬂ no~X(di 2g)
wothod 5 is inferior to othoers whonevorc;_: with 41% hay
‘b¢ roguired. o N f
Mcthods 4 ond 5 arc inforior to 1 ~nd 2 whorc "L" 7 is
hard-to obtain or to breced. - : \ '

Austin, Tex. laboratory Balancors . Chrorosonec 1 GlB -
o T : : o _'- -~ @ood, cikcopt for

.- oxtrome cnds,
.sca-sn - Nood for chromosomus not crossing—ovor in thoe

: middle recion (o.J. Tr?nslocntlons &C)
99b sn -~ Ditto, : _ _
dl=49 ~ Balancds riddl ‘rorion, _ ' '
In-Am = Balenccs richt ond (f-bb) (Drobeoly 1eft a8 far 28 x)
Chromosome 2:
0y. - Belances »11 of - chromosowo Crosscsg over but sdldon, ¢
 Pm - . : . . :
NS -, e
Chronosone 5*
. CMc -~ Inversion in 1oft arm
= T2, 5~G g'="Translocation with invor31ons bﬂlﬂncos 211 of
chromcsome cxeopt the- oo ion.
Dcx ~ Double inversion includin~ D; b“lﬂncus niddlo of chro-
mosame (211 of chromosonc oxcopt ru-h, & ca) = >
C3X = Balances nost of chronoson but crosscs over too

_ freouently,
' Cé¢ =
_Peync -
- Qli#or, C. P. ~ Balancers X~chronosoncs with gencs

: which cousc storility

or poor viability in melcs and with which ClB cannot bo uscd,
can be balcnced with the D1 inversion (Mullorts) that has
‘connceted with it the visible sncctecle cye.. The spectacle

"7 fomale 1s.sterilc, * Only o smoll por cont of crossing-over

.occufs to the left of forked. If spretrclo-forked molcs. arc

od to belance, no or onTy occaslonal sclcetion is *ooulrb6~
Punch cye, dominant, . i's ‘e uscful belencer for inviablce gones
in the left arm of 3 cxcent for o ‘small amount nger the 1oft
ond, The viability of punch is good, L
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Zultin, A.I. A Third Chronoscne The lines crrryins numcr-
Balancer _ - ous mutant ~ence in the

third chromcgome ray be
be lﬂncod by mecans of the chromosdne ru h D (Flodorov~) carry-—
in the invorsion whieh slmost COHD1utulv suppresses crosding
over (to ‘Be deseribed in onc of the following issucs of" C.R.
Ac. .8Ce.Us8.8.Re)s The stock 1s ¢+ ru h D inv/ru cu co; Cy Sp/L2 o

Mullor, H.J, Lebofbgaving Method (1) Balancor stock "pot—’
of St~rting HomoZyfous or Balancod roclinous® ("pa t")

Stocks of' -7 -fportilc Scxk-Iinked Gonos P CLB, sc v/sc v 1x f
T T ‘b%/Y g (non—alsjunctlon)
X d1=49, 1lz8/Yc>
Eres: ClB, sc v (holf c= rry Y) se v 1x £ bb (helf, carry Y)
¢IB sc v/se v 1x f bb (non-disjunction) Y (non~dis.)

Spcrms 1z° 4l-49 . ¥ o

Fy 01B, sc v/dl-49, 125 9% (1/2 corry Y) ClB,qc v/¥ (1/2 YY) (d%e)
sc v 1x f bb/dl-;9 128 S- (0 o ")y . .sC v 1lx £ bb/Y ("0 W)
ClB, sC Véqc v.1lx T bb/dl—49 1252 (dlos) CG1lB, sc v/s¢c v 1x £ b 1Y ¢
AT-49, 1z°/Yi%™ Y/Y (dies)

TQ ocro“tu tc, breed sc v B 9% (nced not be virgin) by dl-
49, %z brothers. or frthors (Selection ngcd d to rotain sc v 1x
f bb).
(2) Let vat reprusont SOX—llnk”d renc or conblnﬁtlon of ’Oano
Thun' ) . o .
l ClB, sc v/sc vixf bb/¥Y$ X a/Y o
Encs: ClB, sc v (172 cerry: Y) sc v 1x £ bb (1/? carry Y).
(IB, sc v/sc v 1X £ Db (non—disjunctjnn) Y (non-dls.)
Sperm:  a Y - :
Fq ClB sc v/a 7 (1/2 cerry Yg ClB, s¢ v/Ycﬂ(1/2 YY)y (dics) -
sC v, ix £ bb/o ¥ (1 " lX T bo/Y'a’(l/B YY) (dlos)

ClB, sc v/sc v 1x f ob/a R ClB, sc v/sc v 1x £ bb/Y
(3x % , dies or stonllo) . Y/Y (noX- dics)
a/Y o7 - ' ' T

To form stock of "an, broedB (not sc or v) 29 (neced not
be vir~—in) by any brothorq or fatherss (LB, sc v/~ . (1/2 corry
Y) X a&%h
If "a" hos ~ood viability ond fﬁrtillty whon h01o7v nub, thls
stock will sutomatically bocomg n/2/(¥) . X &/Y/(¥) é7aftor
a fow ~cneraticns; othorwise,’ 1t will romein balonced snd this
will then be the Bore desirs blc ‘condition th ‘heve it 4n, IF
presence of suncrnumersry ¥ in stock ig undesirablc, a stock
of "patroclinous" should be used 'in which the ¥ is marked by
Cy owing to o translocntion between ¥ and a chrﬁnoéomo 2 con= |
t2inins Cy. In this cage only the non-Cy B Fl 4 ﬁ,aro uscd for
brecedinr, Thls stock is called "Curly pPatt, :

Muller, HoJ. Balancin® of Duoli— Exerpled P,y w/scdl
c~tionsg by Deficiencics or Lethals L)l e X y}dcl 24/Y o7

~nd Vicc vorse -(Bridics,Muller) ' ' Tdcl-vi ig o delcted=x
S = duslication. covorine
- locus if lJl, and sc) - '
F1 scd _Jl/d@l-Zé/Y Lx A
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/Y dC‘l""24 . 4 e Yt __. wte

'.{‘"-' —

. Eggs Jl &L Ty
sz 3/ s 131/:101-2/ bl (stomlo) ’I/sci,l lll/dol-w a’(fortnc
_z/soj 1,11/5{ 2 (storilc) U ¥/soy] LIL/Y o7 (ales)
~ {storile) Y/st I o (dice)
1/6.01-2-’1:/2{ (fcrtlle) Y/dol-2Z/Y ' (dics)
- ¥/dcl-24 % (fcrtilo) - . Y/dol-24" o7 (dios)
¥/Y-% (fortilo) : ¥/Y (dics)
Fertlle P9 bred with fortilo F bﬂf’”ivo snme clagses as:

before; hgnco stock is now s«lf-pﬂrpetu ting.

Mulleor, H.J. Dot ction of - L Visiolvs ﬂrlsinﬁ in X ofc,
Mutations . 'f“ (Cro§s oA to Q/Y'e.and.OXGHiho

% 3 .. sons
P, ¥/¥ X X/Y- ¢ (do-n_or) '
F:‘I y/X ;. (5x, storile) ¥/Y. ¢ ¥/Y o7 (oxamino) v/Y (dios)
2% Lpthals and visiblesd ﬁrisihg in-X of ¢7. (CLlB nothod)
Kby°'“ =.Bar eyo- C = inversion nreventing crossinw—ovcr°
.0, a ncw nutant, lethel, or v1sib1@' sec vt snd enr ero
: rﬁcos31vc ma rkbrs. .
. Pl &8¢ ¥ £ cor/CL B, 8c v G X X/Y S (donor)

i

1 "CiB, sc v/n? ¢ X sc v £ cerc” (brocd in ind1v1du~1<>
_ _gulturcs) _
Fo - “8¢ .CLB v/sc v.f onp ﬂ" tdiserrd) (1B, sc v/Y (dics)
ne/ec v £ cerg . ' n?/Y¥ &2 (if lothsl, dic

Lét "n" reoprosent DOSSiOlu newly ariscn mutant ronc (lethel or

. vigible).  No, crossing—over in Fl ¢ _becausce of invorsion, If

thero -is no "nb in given culturc, *o7ywill sppoar #. If, thore

is5 a visibl“ "n" all o' o7 will manifost it. If there is o

lethal 'nw, ‘no<ﬁ{7w111 heteh (oxcopt occasionsl non-digjung= . .
tiohal 8¢ v T ccr) this is dctormineblc without cthorization.

- If "n® proves to bu prescnt 1n o culture, moke mass culture of

P, n/sc v f erro’ed X brothers (visiblc), or, if "n" is lothal
sc v T cﬂrrad; omther wey provides stock of ! and count .°.

of F. <'¢’ shows’ locusg of 'nh®,
élsiblus arising in X of ‘? arc dircctly.ovidont in sons.

4. Lothels arising in X of ¢ Lo
lz -*1ozonro-sgectcclﬁd oyo, sturilo in honozy~ous & .
dl=49 -~ inversion, oroeventing cross1nf—ovor to luft of garnct. -

-P1  #/# ¢ (donor). X d1-49, 1z° B/Y <7 ] S

Obfain virgin ¥ G and vrecd in individual ¥ culturcs to
dl=49,Bc? /7 (c%oss by brothers would yicld somo A F2< o1 by,
.nﬁn~d1sjunction.) I£i1 is prusont, no £ ~. appears: dotor-
minnble. without ﬂthurlzation. (I 1 is to riNht of rcornet, © ¢
a fow £ 570" rppear). - :

Py 1/d41-49, 1zS B¢ X d.l-!‘9 128 B/Y O
Fp 1/d1-49, 12° B¢  1/¥ o (dios) (41-9, 12° B/dl-:g 128
B % (1z% B ¢ 'storile) a1-49, 1z2° B/Y 7

If 1 is prosdng, F2 providcs balancecd: stock of 1%t unloss to
richt of gernot.

5, Dotoction of nutetions in ~utogomes se mc 0.8 mothod for
getting homozyrous stock. Method thore miven may be snlit
for usc with 2 alone or 3 =2lonc,
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Agol, I.J. Now Method of Detecting Up to the present time =~ -
Lethals in the X-chromosomg. Muller's method ClB has

- - becn used to detoct
lethals 'in the X-chrgmosomey At our laoboratory we have adsapted
the. nethod of y B sc on thb b s1s of tho followinﬂ .considcra=
tinss
(1) vy B sc4 reprosents an inve rsion 1nvolvin“"1nost the whole
‘length of the X-chromosomg (from sc to bb) while the ClB inver-
sion ig far shorter (approximately’from bl to Bx),: Therefore
¥ B sc“ cxcludes the posgibility of fetting single Cross=0overs
on both sides of the X-chromosomes. -

(2) By the C1B method half of the chrémosomés toste d ord lost,

as only half of the prozeny et the C1lB chromosome in Fpi While
by crossing the X—chronosomes tested Tma 1es) wlth homozyﬂous

y B sc% femeles nothins is lost,

(3) The y B sc? method facilitotes. tho \,stﬂolishmcnt of b'vl'mcod

. cultures with lethsls, beecruge 1 y 2 4 obtaincd in F, and ine
bréd individually with their yoB sc brothcr21w111 glv% two :
categoriecs of femsles: 1/y B sof and y B sc%/y B sc4 which arc
oasily distin~ulshed one from the other, while crossing ;/GlB
with nny male ~ives two kinds of females, which it is inposs1b1e
to differentiate phenotypically,

In cnso a new lethal has arisen in a cross with 'y B sc% we do -

not et malcless cultures in Fo, - but all -the males instead of -

beinz of two coterorics will be -of - one kind only, n~ncly ¥y B so?,
The method is usecd s f@llows. The chromosozo testod (mele)

- ig-crossed with a vircin honbzyfous femoale y B.sc™ B sc 4 In
Fq 21l females. are picked out and inbred individyr 11y with their
brothers.s If only. one class of malcs is obtained in F,, this

‘~indicates the prosence of o lethal in the X-chromoSomc under in-
v~sti~ﬂtion.

Mdller, Heds Aceumul » ‘tion. of -Muta- 1. In chronosomg 1 (DOSSiblO

tions. (Nerativing of Nﬂtural 89190— Yo ‘in.+$.on1y) (C's B method).
tiop. - oL e Key:, ' ©€s is inversion pre-

vbntin“ Crossing—over 1in
right portion of 1 ana: contﬁlning gene’ makin~ A A sterile, B =
' Bar. eyes, D1-49 1s inversion, preventing cr0831ng-over %o Loft
of g in 1, 128 = 102enge-3pebtacled cye, sterllc in honozy*ous‘i .
W = white cye.
P;. . Cs,B/ dl=49, w 1zs Z X d1-49, W 1zsc & (n any s:Lng‘le-+
culturos). ' i
F. (s,B/dl=49, w 125 dl-f’9 i lzs/dl-49 W 1zs (sterile)
L 0s,B/Y o7 (storile) - dAle49, w 125/¥ o7
Verify pres: nce of B o”J7in ee ch Fl culture:es prcliminary test,
Then breed F, 2¢ 1in mass eultures X brothers, keeping those
from differeﬁt Py cqultures separate.
offepring as beforec and so on to F (balanced g).
_F?nal test: singleF from each culture”of ¥. 1s bred to her
brothers. If lethal is present in Cs B chrBmosome, no B sons
will appear in F, # 1. -
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2. In chromosomc 2 (usino rotund o~s storilizer)
rn — rotund wing; storilc in honezyzous o? °nd 7 (found by Gless)
sp.~ speck (a n arkoer) ) L
Py rn sp/Cy u* X S so/Cy 3 (1n neny: sin“lo 57cu1turosﬁ
Fl rn sp/Cy (brced e end g j' (dlscqrd other tyncs of- F)
Fs rn sp/Cy (brceds; b 1“ncod S) rn sp/rn 7o) Csterllﬁ AR
.Cy/Qy. (dics) - Lo
M.ko nags culturcs of Fl, F otc. to F corresoondln to ca h
culturc, Therefore, Fis= F2 = ........1....f...F* -
P%ollmlncry test: Exomine F2 for %TuSODGC and nﬁrvmlltj of..
. homozyous rn to insurc: a-~inet lothol OT o
visible prescnt ot stert of exporiment. c
Final tht: Tust sinzle o ’from cach™F culturo, making amu';\
: cross ag:0f Pl ~Ts breed F £ 2 in sano . wcg;ﬂs Fl
and cscortein proesence and” gormclity of hOHOZV—;
v " sous rn in F_ £ '3 as in F,. .
Se In chromosomu 3 (usinZ inserted pifcc of 2 as tcmoor rv
1othel) "Keye~Homozyous chromosome..3 ceryying dupllc tln
piecc of 2 from T(2-3) Palc is lothdl in- hyporoloid heying nor-_
mal 2/2,but non-lothal in f1y hoving onc norpsl ~nd ont Palow !
deficiont 2. 2~ = chromosomc: 2. dyfiCl“nt foc frasment trange
locetcd to 3. 572 chromosone 3_bes ring fréa mont of 2._' '
Bolenced Stock: Gy/g“ CC,Dfd/5 : B
P, Cy/27; ©C, Dfd/s* S-xX GC,D/H 3% in meny ind1v1duﬂl /
culturaes. = ; ‘
Fi o (2) 2‘/% ; CC, D/S+2 e Pnd- ¢ = tonc mass "tost cu1turo"
.from cach P 5 o -
(b) Cy/# ; ¢a, D}S’ ﬁ;ﬁ ﬂnd“"””‘ (ono mass "stock culturos"
_ "' from osch D ’ )
F (a) Exemine: offsprln- of Lest culturos for nresence. af- -
2 7 2
non-D flics (2 /% 5*2/5 ) "indicating that no 1oth11
. Was presont in 3¥ "ot P, If. lothel wos prescnt
'_.discurd gistor: stock cu%turb. (POSblblu VlSlbluS in -
3 arc dlSCOV”Pﬁd sirultancously). .
(D) Cy/% 0C,D/3t% « Continuc breeding from culturcs whosd
“ gigtor tost culturus showﬁd ne’ rcthxl (i.c. prodvcecd
' non~D flies). :
Fy, Samc as o) , . o ‘ _
Final testy %“Bt ginxle o fron oach F.. "stook culturo"
: crosmln it by § from stock Cy/2™; CC Dfd/5*2
Fr,1t cyé%, B/s - (in. 81n"lu~<“aulturcs) X cv/2~/cc Dfd/

Fr.of (Soluct non-Gy, ‘non-D, Dfd).- 2_4% cc Dfdés*g 01 and ¥
'Fn*s.'Exaﬂlnu for absonce of non—Dfd 2‘/% /3%2) to die~ .
cover if lnth 1 is »resont, (Also OX”minO to discovbr SRR
visibles),. R
4, In chromosomc 2," witg nutomatlc scloction of rﬁoulrud 4
offspring. - Symbolsj- = abfuvt {" parted"); homozyzous
storile; mr = moruls; honozyfouq 7 storile; “n" indicates
pOSSlDlO n wly arisen mutont; LY = dominant markeor, Lobc .cyC.
Pl abe nr/Le ¢7 X CY/% g meny sin: lo=- ' culturcs)
Py abR nr/¢ye” ? and ¢ (Brocd 12 in nags culturcs, corrcs-
ponding to oacn Pl nﬁlo)
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Fo 2b? mr/Cy (bﬂWancod 22; oanlne Vech to ‘560 th t ~b2 mr .
is prescnt) .
Continug nass cultur s of ach’ non—lﬁth°l line to F ,
Test ab° mr chromosome of ohe o” from oach Fry cultule by
fly from te2 or belanced stock ab2 L2 mr/Cy as follows:
n%l Oy/ab% Mt mp o7 X Cy/=bR L2 fir.?
Fds abR tat mr/Cy (breed:o?o” and g4 ;b2 Irnced & of fnn
Look for.Mobe mpf eppenring Fp "f11e8. If:absont, Unt
1s lethel. IF abnormal; 'n® is' o vééible., If present and
normal, no de tectcblu mut %ion hag oceourre d.ﬂ

Muller, H, J. Accumul tion of 1. In 1 of f' sece YCs,B"
Mutrtions in Given Sex - , - method aboved - .
2, In R ofo”~ by use of
“Blond" 2 ﬂutu 1 trnnslocctlon of 1 and 2, wiable whon homo-
zyfgous end contelining a dominant mﬂrkor, ‘the. Blond Dbristlese . -
(Found by Burkart with Stern), Key: 1 Carryins richt end of of
o ond deficlent for left end of 1 = BldrlszR 2 cargi ne
“left ﬂnd of 1 end deficient Tor ri~ht cnd of 2:x ‘gme

1all? = §ories of Z recessive merkars SC”tt“rO& throu h 2e

12 Bldf B"ZR L/cy o7 bﬂﬂny s1n~lbg-¢f7cu1turos) X

gi%"allﬂ -
Fy.. Bld" R ; 9~2R;‘1L/cy(or " nllﬂ)(_ X X ; GJ/nq]_]_ﬂ 4
(ballanced #). One mass cultire ~nd line f#5m:ocach: Pla”
. (other compinations die or =rec hirhly infértile; if in
1la tt;r crossinm—-over occurs, ‘it is rc vcelea by Fencs of
“nll"
Prolimlnﬁry “tost for. Ureexisting lothals ~hd visibles’dn
ca ch Py ™, end fin % test for now mutonts is mode a8 follows:
p, and Fpz Bl TH LA2R. . "o=RBRA1L 1(2)/0y  &” (sinrle < from cach
' ?n Tine) - 'X se v 1% f EP/ClB’k§C v/Y; S/Gy 3
.. Avirgin $ % of y Pt stoc
F, end Fy o, BldrlL223 "EﬂglL 1(3&/5 (or Cyy o™ (only o”<”
7 yiioh livus % 71 BL /C1B, 8o v (or sc v
1x £ bb) ; 27 1(?)/Gy.$
TChoose non—so, non-v, Cy orth0ploldfi , nced not
be virvln) :

F_-end.F.. ' Look non-
2 "R Fnge BldﬁlfggR/BldriLigR ARAL 1(?)/2~2R;1L 1(2)
. If. zbsent, lcgthel is brVSﬂnt if they =re ebnormal
- (excopt’ Blond chsracter) vieible is prescnte .
3e In 2 of<~7“nd 2 of % 81multaneeusly,-ﬂ1so in-two 2's which -
sltorn~te between o7 and.’: 2 . (By usc of "abruntl!,sterile in
homozyfousfﬂ; of M"morula", sterilc in honozy”ous‘f , ond of '“ro-
tund", sterile in. both~'crossin~—over to be prevented by usc of
homozyrous €3G, or.inversisng in "ﬂb2 pr mr? chronosomo,)
p,. rn or/ab? pr mr 57X abe rh/eb27pr mr- ¥
(sing 1e 7 and . s in many 1ndiv1du N culturos)
Fq. (end. ¥ etc.) v mr/abl primr (F s%erlle o7 breeds) ﬂ
rn mr/§'5g (”?”3nd. ¢ sterile) pr nr/ﬂb pr mr (<’ end
¢ storile)  ab® pr nr/abe rn. (& stvrile 7 ‘broeds)

R
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o ®
Fo_ rn mr/abe pr mr (only ¢ breeds) rn mr/p? rn (stertl
B=46 ete, abz,pr9mr[gp2\prﬂmn (storilc) | abe pr mé/ab2 rm

. (omly § Dbrecds) - -0 T e S0 e o
Test for letheals =~nd wvisibles -in p, or F .
P or F 4 1(?) rn mr/ab2 1(?) pr fr o7 R CY,or/SF i, . "
- TSeme mothod used for tosting b2 pr mr/ab® rn ¥y
F, or Fp,p (Mete Cy, non-pr togcther , "(Mgte Cy,pr torchtor)
' 1(?) rn mr/Cyspr &} and 1., ab 1(?; or mr/Cyéprﬁ&i*

‘Fp or Fp,z 1(?) rn fr/1(?) ramr ., a? g%(? pr mr/ab<1(?)
v , s ne DIL ' o
(Look for presence and . (Look for prosogcc.and'
norm=lity of rh mr flies . normelity of ab® pr mr
| 1n.F2 or Fn+5f' flies in_F2 or_Fn+5.r
storn, Curt Teochnigue for Following = roguest by the
obtaining large nunpers of - cditors of DIS a dcscription
unfeortilized femalcse - : is furnished of a genctic

..~ method published in 1929, .
~Zeitschr, Abstosl, 5l 315-316. A stock of the following
constitution Is maintoincd (Pasadens, Cold Spring Harbor,
Rochester. and othor laboratories): gé B XY! Y"/y ¥",  The malcs
thus posscss the lon: 2rm of the Y-chromosone (Y') attachcd to
_the X-chromosome and a Y-fra-moent (Y") consisting of the short
Y-arm plus part of the long arm. Y! carries the factor (or
- complex) Kq, Y" carrics Ko, both of which hove to be prosent

to permit mele fertility.” The femrlcs have attached X-chromo-
gsomes and the ¥" frogment, The stock kceps constant without
sclection, ' -
' 1) In order to obtain unfertilized femelcs with attached

" X-chromosomes virgin ¥y Y" fomnles of .the stock arc mated to

males from any normal stock, The ¥, females will be yY and
the F, melcs XY%, If the P-individusls of such a2 culturc have
been Temoved beforc the hatchins of the P, 21l meles proscht
will be XY" and sterile. 'All Fy fomalos,lin gnitc of thc pre-
- sence of their brothers, will be unfertilizcd accordingly.

- 2) In order to obtain unfertilized foemeles without attach-
cd X-chromosomes, XY'Y" males from the crizinel stock are matced
. to virgin femelcos Trom a normrl stock (in order to oxclude the

eccildental usce of XXY femnales it is edvisable to tekc short

bristled fomalcs from 2 bobbed stock). The F, meles beinc XY
‘will be sterile and the Fy fomeles (XXY') will be unfortilized
acrain, o

The orisinel stock should occasionally be tosted for the
occurrence of the very rarc cross-overs in the XY' Y'" nalces
~which lced to thc rcconstruction of =-horm-l Y-chromosomec.
- Test methods Matc in onc bottle 1 femsle 2nd 1 mele from the -
stock and add fem=les from-o bobbéd stock, Test the sons of
the bobbed females for fortility.. If storilce, continue the
stock from the offspring of the tcst culture, . S

-
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Obsprv"tions On-eaes, larvae, nupne ~nd flies

Beadle, GeW. Collection of exns. . For the ‘collection of

© eggs for neasurcs of
egg or 1qrva1-pupal mortﬂlity, small neper spoons contalning
- food have commonly bcen uscd. They heve the disadvantrges of
- givinr a food mass of unequel thickness and usually with a
rounded surfrce., Detdction of all the eggs. is oftcn difficult,
Small nickel boxes made of sheet materisl about 0.3 m. thick
‘end of the dimensions 15 X 40 x 4 mm. with o strip 45 x 10 mm.
goldered to the bottom so as to project aoth 30 mme,  ha¥e be
found to be very useful for epg counts »~nd for colliceting lﬁr-

vae of known ages. Stendard cornmeal eg {contsining animel
charooeal, if desirced, To increase the con? trast) ig nipetted .
into these boxes, fi;lln“ ‘them level full., | hey can be used

in 20 x 100 mm, visls wvery conveniontly, . Eynminations'undor

a binocular can be made very rapidly, Exporinents with diff-
erent medina with cnd without yuast indicric thes yoast ls a
very inporttnt Factor in stimuleting rapid ermslayins, gStrnde-
ard food "pelnjed' with a-rather heavy suspension of yeast
gives ‘very satisfactory rbsalts. If .it 1s ncezssary o have
the -oggs (dovelon into. ndu’.ts, it is cnsy to slide the food nass
out of the box on e crrdbosrd strip 9 x 70 mm, “I%- can then be
transferrod with esgs or lorvace to a’stondord culturd bostle
contnining food. Wish enre. no efprs or larvac nocd ‘be lost in
the trensror. {Copled from LId-4:84) - - - 0¥

M.rsnak, A GoT‘bnunon 0f emmg, ~Inst nd-of using the metsl
Modificrt t*on ¥ ucadlo s Tuhldd conteincrs for thu agare
for 0071euLJﬂr cfzba . "~ boxc blaock medium, ~s sug-
' " gestcd by Beadle, I have
used strlps of wood which crn be e”sily cut and grooved with a
buzz saw, The c¢nés are then closcd with nledstic wood and the
whole affalr paraffincd. Tho gPCOVO is filled with the ager
medium $1ill flush W‘uﬂ the top ond vLLu,T sccdcd with yeesf'or
mo:stened wlth acetid¢ ncid, ~nd placed lv-a shell visl thet is
slightly 1ongcr than the ol Juc‘p kg3 counts con be rapldly
and eccurately made since almost Loo wLo¢b width ¢ the g*oove
1s in the low power field of tvhe hinoculor digscctlon ecope
The strips may be usecd rcpo,todiy by clﬁﬂninb, autoolaving, and
repqrnffinang. ' : E

Beadle, G.W. 2and Borls Ephru331 : For collecting reasonsbly
Collccting cges and Iorvas. ~ 1l=rgc numbers of eggs

" over known vneriods of
time, 500. cc Borzellus beskors (without lip), stopnered with
cotton cncloscd in chéese-cloth, have been found convenicnt as
containers for the adult flies. Eggs are collccted on ordinary
food heavily sceded with fresh yeast and held in boxes made of
26 gouge "Monel" metal. Thesc are ernsily mede from 2 by 3 inch
ploces cut ~nd folded to form = box 1-1/4 by 2-1/4 inches =nd
3/8 inches deep. A handle projceting 1 inch ~t one cnéd 1s usc-
ful for handling thcse boxes with forcops. Young lorvae con
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convaniontly bﬂ rﬁmovod ﬂt dc81rﬁ6 “intorvals from--the food .
'surfaco dand-ie transferrcd. to appron@ists eohit- 1nors. Straisht-
slded finzer bowls -contrinins sboyt 130 'ce of food cnd closud
with -choesc—cloth hold-on w;th s wids rubbor bend, ¢an be sate
iafactorily uscd for.zrowin™ up to 100 larved. Thu fpéd sur-c; .
foce should bo heﬂvily sccded w1th frosh yo st. : R

Crow . A. E. ECF counts IPQ‘?L. For countin' d°11v o

Cl wooutnud. of ginzle fomolcs
a nodlflc tion of thb ‘anoon thchniauﬂ ‘19 usod. . Snﬂll slicoes
of -cornmcal ¢ ar food cut from sulteblc-blocks dro.plﬁcod’On

‘the spoons W1th i secding of yessts Theso have tho ~dventesos’

of heing casily: oxamined rondily dutmcbod and nossosswnb a
rough surf oo. : _ _

Mickoy, Goo o Ho Cbiibctiﬁg Lo buf'(ﬁué%ih,ﬁToiﬁs)

eggs. ' DL ‘ .7 routine method of gettlng

- - epps is fto koop. & single
fcemaele and two or throo ﬁﬂl"s to~ether for e fow hours in =
viel contdlning a spoon of foode About 4:30.or §:00 PM,. tho
spodn ls reoplaced with a fresh one in which the food hﬁ

pourcd and spraycd four or five hours carlior (in order to ﬂle
low the yeest to start its growth) witb . hosvy susponsion’ of
fresh Floishmen's yeast eontaining drow or %two of Jlaclial
acctic acid. Thc food should: he norﬂ fluid then thet ordin- '
arily uscd in. foed vials ~nd is improved for tho purposec of -
sccins the corims by adding cncu~h nowderced lemp bl- ck to color
it a dérk Erayes - The flics lay better if thoy heve not bocen
othorized for at least 24 hours; they olso loy more ronidly in’
the d~rk =about 6 P.M. The vials should lic on thoir sides to -
give 2 horizont=l leying surfeoceo.

. Thée snbons "rL'cﬁrabo rd picnic snoong with tho ‘hendle g
clipped off, the sides trimned to f£it the visls ~nd thc tlos.
p01ntgd in ordor to rcduce the surfacce which mry touch the
vottom of thc vial -~nd crush the fli:zs,

gchweitzer, Morton D. Collccting Durine the nant yeor
e[S ' ' verious tcchnigucs of

colleetin~ cmrrs hav

heen-tricd. The followin> mecthod has rogularly yiclded 100—

600~ e s por culturc per four ‘heur-pericd, with an av-orr—c.of.

- 300, - No% infrcogucntly, on the first desy of collection, the °

yicld hos boon as hi~h as 800-1300-in o four-hour o'rblcyinﬁ
period. (D. megleonoraster, DSpudo obgcurs, and I e srall oXe-
toent. affinis ~nd mirsnds)
... The 1nportvnt pruc~umlons to bo oasbrvbd for ontlmum yiold
of. CETs arcs "
-(a) Tho fomalcs should not.bo CthurlZOd-”t qny tlno ﬁrior
1 to use for this purposdy

| :(b) The medium should be seodod with yowst at 1le¢ ?st 6 hours

~.end not over 24 hours boforg usc.
(c). The surfice 6f tho.medium shoudl be slightly roughoncd
. .Just beforc being.placed with thg flies. o
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(d) The surface on which eggs are to be colloctod nust bn
. " vontral to the flies.

The detaills of the. procedure I have follovod arenas followsy
Young flies, not over 24 hourq old are transforved to fresh food
without -etherization (20-40 ¢ 2.and .-~ ¢ ), --Two ox. threce days later
they are’ transforred to fresh food. it this time the medium on
which the oggs are to be collectod is prenarzd. It conslsts of
ordinary cornnecal-nolassce~ agar with lammblack added to glve con-
trast tc the white egps. The cornneal 1s sifted before cocking.
The food mixturc 1s voured onto the ordinary tync of papor milk
tottle caps,. lcaving a margin of 1 cm, all around. When cool,
the surface is unifornly, soedod with fresh yeast,. {(Caps for 24
hours-are prodared at one timés.) The next morning-the surfade
of the food on .thc cans is scrapcd with a metal tissue 1iftor,
“The flies arc transferrecd.to ﬁnbty half-pint bottlies which are
capped with the proparcd paper caps. . The bottles. stand! with the
caps down. Ncw caps arg substituted at gpprovriate interwvals,

Egvs hav been collected by this method continuously for a
wock or mdtc’at intorvals of 2, 1, 8, 8y 12 hours, If- the rete
ofT OVioosition falls off after a. few days 1t may somotimce he’
ronswed bv transfurring the.flies to regular food hotitles for 2=
3 dayse Strains thet do not reach thair ootimum rate of ocgg-
laying as bprly gs the fourth day may bc kent on rcguTar food
longor before veginning the ckonerime nt. (D. mscudo-ohsgeura does
well alftor 7-10° daJs from natchino, affinis and mirandq even .
later,

If orooﬁrly fitting cepns are sod (diam. = 1.625" for
Bridgcs~type hottlc, and 1. 640 for nost othecrs), they may be
washod and rcused indefinitely. (Copicd from, DIS-4:65-66) -

SChWbltZ@P, Morton- Di Handling Yhen eggs are oollectod
CEES &nd }aﬂvae;: N . .~ inthe mapner outlined

oy ‘above -tho-usual high

nortallty due to° handlin" and. ye st ovorgrowth may bo. m1nin~
ized- oy'sev~fa1 precautions, After cnunting, the entire siab
of food (or a ‘segment ccntaininw an appropriate number of. czes)

nay be transferred to the surfaoe of rcgular unycastad: fnod. If
.the surface of the fpod on .the cep 1is sliced .off with a . Ecalpcl
isust’' Beforc usz, the dangor of ycast overgrowth is much reduccd.
An alternative method of transfer, that heu glyvcn high percente-
ages of imabineo, is to allow thc cace to hateh on: :tho food
while 1t 1s stlll attacked to ‘the cap.: The yrung larvae arc
Y¥rangferred with a fine scalnel. In transferring leecvac, an
efficient mcothod is to gontly touch. the scalpeol to. a Tarva,:
them touch tht leryas. to'a sceond ons, -etc, until 25-75 arc ed-
hering to cach other., 'In this way thu larvac are subjcct to a
minirum. of direct handling. (Copicd from DIS-4: 66-67 )

Hoover, Margaret E. . Eggs for In studies involving the
Yarval obscrvaticns, ' ' cbryological stagss of

Drosonhiia, the uss of a
gsynthetic mcdiun may be found useful; cepneelally 1if it is nce-
essary to watch growing larvac day by day, a transparcnt food



April 1936  Roscarch methods - Egos g 8:21.

becomes esscntial.  %We have found the following techhique
satisfactory for cgg~larvac counts,:

Eggs collected from spoons containing a level amount of
cornmeal-agar food blackened by finely powdercd charcoal snd
painted with ycast arc placed in a row upon the surfacc of
Pearll!s synthetic medium in a watchglasse. If each indlvidual -
ls to be accounted for throuchout larvel 1ife, 10-12 egss in

ecach watchslass will nrobably be found a sufficient number,
The cg s aré cesily transferred by needle to the watchilass -
without injury. Enourh yeast is carricd alon in the trens-—
fer so that the addition of yeast is unnecessary. - Each day
every watchglaBss cen be inspected as often as desired and cach
larva can be accounted for, We have most satigfactorily uscd
e Greenouch binocular with 9 X oculars, 2,3 X objectives, 1850 -
Watt lizht placed horizontelly to the mirror so that the re-
flected lizht passes up throuch the zlass stage and through
the tre nsparont food giving intensc illvnln?tion. '

If it is ncecssary to study the individusls furth r, the
pupac cen. be transferrsd from the watchrlasses to rculer food
vials where oupatlon will oceur normelly =nd. thc adult flics
can he collected in routino quhion.

Danncr, Edwin C. Me hods for - In obtainins Drosophila

obtaining Drosophila €Egs Tor , exws for fixation and
enbryoloslical study. ' 800u10n1n” or for study

~kn v1tro, the homOp"thlc
vials (3/11 X 3-1/2 1nch) were found to mive rood -rcsults '
(shell vials of similar sizc may be botter ) Anproximqtbly
- one healf inch of banana azfr medium is plrced in eech storil-
ized vial and allowed to solidify. Immedin tely upon solidify-
inz, a strip of towoling (1 X 4 inch} with one end cut roundced
to flt the vial is 1nsortcd so that the rounded end lies upon
the medium and a2t richt ancles to the remainder of the strip:
which is pressed against the side of the vial., Moisture from,
the medium ds absorbbd by the toweling, Powdered yoost is then
sprinkled upon tho moist toweliny ond’ °llOWfd to stand twclye
to twenty-four hours,

In prcllmlncry cxncrlnbnts, sinfrle pair mﬂtin s resulted

n mood .¢’7 production. Virsin femeles ﬁpprox1matbly four =nd -

half to five deys old, when mated,. usuclly 10id cgzas shortly
ﬂftbr being fertilized. The esrs werce laid on the ~rowth of
yeest on the strips of toweling. The percnts moy ersily be
shaken from the viel and the strip of toweling with the eggs
upon it casily removed. Upon the, removeel of-the exms, the
strip mey be reinscrted and the pﬂrbnts roturnod to tho vial
for further egg laying.

In collectin the cgrs for study, tho m01st toweling wes
made to adhere to a plece of cardboard or filing card to facll-
itate hondlinz. With the aid of 2 binocular mieroscope, the
egrs Wwere eosily romoved with a ncedle and were frec from
medium,

To remove the oparuc chorion, the ecnzs were placed in a
drop of distilled wator upon a ~loss slide., The cxcess water
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was drained off and the slide placed under the direct light
from a desk lamp with a fifty watt buld to evaporate the re-
maining water and causc the eggs to adhcre to the slide,
This slight drying aids in the removal of the chorion with

a sharp needle, the ogg itself not shrinking from logs of
molsture unless allowed to dry too long. For dissection
purposes a #40 objective and #10 X oculars-were—us*&-on -
SDOncar binocular microscooe.

Altenbur_L_Edgar _ggs for ulkra- Get oggs 3 to 3-1/2
violet- troatnont ~ _hours after flies have
' been placed in bottle
" for egb laying. Keep them while laying in a dark place st
about 2689 ¢, and sec that fcemalcs are good layers, viz.
-young and fat, and that they .are kept at about 25° §, for a
- day or two previous %o laying, The flies should be removed
. from bottle .in which they were placcd for egg laying 1 hour
'~ gnd 10 minutes after tnoy were put in the bottle. The eggs
-ghould he kept at 24° C. With a sharn razor blade cut a
ﬁ'sharp edge on ‘a blotter (preferably blue), the cut surface
being at an.anglc of about 45° to the surface of the blotter.
Moisten the blotter, and slide the cggs with the ald of a
blunt neecdle to thd cdge of the blotter, so thet only the
. polar cop projects beyond the cut edge. Treat so that rays
strike polar cun only, rest of the egg bcing shielded by

blotter.... Ceiwe s AbOUS fhlrty eggs’ can be arranged along
the edy2 of one Tlotter and treated.
Gottschowskl, Gs - Collecting eggs Aus Stannon, diu im
from weak stocks. - " Hinblick auf Stérblich-

keit und Logefreudig-

kelt durch Parchenkultur uber mehrepe Gencrationen sglektionw
“iert sind, werden X 10° frischgesthupfte Drogophilaparchen
ausgesucht dic dreil Tage in gewohnlichen Kulturglascrn bel-
ganmen b}cibun. Dic 3-4 Tage alten Fllegen werden dann ohne
Atherbetlubung in einen. 01n501tig geschlossencen Glaszylinder
(12,5 'x 6 cm) gebracht den auf der unteoren Seiteo ¢in DeEEEBL™
ecincr Potrischale abschliesst. . ~Auf” diescr Schale ist Futter,
das durch schwarzes Fliessoaoibr ‘verdeckt ist. Das Flicss—
papler wird mit 3% igem Fisosslg und ausgoquetschtem Futters-
aft stark angefeuchtiet. Dle Schale wird jede Stunde - durch
eine necuc arsstzt; das Gelege ausgbzahlt und nech ca. 19

- 8tunden Teginnt dle Haumtmasso der Lgrven zu schlupfen. Die
Daten geltcen fur 95 'C.. Durch eindtundiges ubleson der Larven
‘erhalten wir 0-1 stlndige Larvengclege. Bel guter Behandlung -
beim Ablesen feughter -dunner: Hearpinsel, glcichna851gb Termper-
atur usw, - schlunfen aus dem: Eigelego 85-90% der Larven. Ich
verwende gleichzeitig 6~8 Cylinder und erhalte durchschnittlich
2-300 gleichaltrige Larvey, .deren Variationsbreitc bel diescr
Methode auf des geringstmoglicheg Mass cingecngt ist.
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Clancy, C. ™. Two mecthods of Larvac of Droscphlila may
ligating Drosovhila larvac. bec ligated with fino,
' human hair a2t any dosired
segment by placing two sur-ile-l-drcessing forceps on a table
under a wide field binoculer microscove in such a mannecr that
the Jaws support between thom a proviously nrevwercd loop of
hair. The loop, into which tha: cthorized.lsrva is pl=aced by
mcans of- a small camclts hair brush moistconcd with salinc so=:
lution, lics in thc ccentor of the binoculsr filcld dinning into
a smell drop of salinc lyings on a thick glass slide., If the
larva hes boen proporly ctherizod, i.c., .quickly and sufficicont-
1y, it.will rclex and oxtond itsc 1f thc moment the srlinc so-
lution touches it, Oricntation with rcspset to the sormont =t
which 1liraturc is dosired is madc with tho brush or by MOVww -
inz the. forcups holdin: the loop. "Tho surfacé tonsion of the .
drop of ‘wetor tends to hold the lurve and- aids in pl"cin" the ...
loop. . :
P In-casc the cxact positlon of thu lispturce ncod not bo

dectermined et the time of tying, an even simplur and norc
rapld prdcedure mey be carried out thet climinates both the
binocular and tho forcops. A& heavy gleoss rod (1.0 em, in
dlﬂmct“r and 25,0 em, long) ' is Blamped to o rins stand by onc
ond so thet the opnositc or frec end oxtunds horizontwlly t0= s
werd the hands of the oporstor cen rost comfortably on the tablp-
end ot thc ssmc timc hold thc loop. of hair at the s2me level as
the rod., The lerve, ctherized, relaxed, and oxtended, is first
placed “ina smell  drop of salino on thg uvoper surfac~ of the
rod. * surfacc tonsion. of thc wator holds the-larva snd. cneblcs:
onc to 'slip-the loop around it ~nd tighten the knot in the
dcsired position.

In connection with a a prcliminary study of pu0°t1on, sov«r—
el hundred larvec have boon ticd by thce above two mbthods.
When ti-cd shortly beforo pupation tho larvac surV1vc pnd
throu ‘h prollninary pupation chpn os.

Ephrussi Boris and G. W. Boedlo .. A tcchnié¢ of transplane

A EGoRALG of ‘transoleont- tion for tation in Drosophile heos
Drosophila anlascn. ' becon cloborated. - By

means . of this tochnic

imarinsl diSCo of ﬂyos, lcrs, win,'s ond ovarics ¢on He gucecess—
fully implented into lorvec shortly beforc pupation. -

: The sctucl. tochnic consists of the injcction of the de-
sircd or:~n into thc body cavity of o larve by mecans of a gloss
micro-pipctte conngetsd with the capillery tube and syrincG of
the staondard Chambers! microe-manipulator. The pipette 1s mede
in drawinz out with a micro-burncr = ﬂlass capillary with an.
external di=mctor of about 0.7 mm, 2nd = well thicknoss of
about 0.1 mm., to a finor cepillery shaft of an oxteornal die-
meter  from 0.1 to 0,16 mm, The borc-of the shaft should be -
from 0,06 to 0,12 mn., The lonnth of the shaft should -he ~bout. .
2-3 mm, At its basc-n constriction is m~dc innthe bord by -
*hoatlng with a horigzontal micro-flamc. " The function of this
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constriction is t¢ block the tissuc in the shaft, thus prevont-
ing its enteringz the largor nart of thc wipe xtte, and also to

act as resistence to the flow of liguid through the pipoctte.

The »nipette should have a very sharp »noint, mhich can be obtain-
ed by grinding on a fino-grained hone.

In our exoneriments thu disgection of thu donor-larva is
made free-hand in a drop of O. 7% physiologicel salt solution,
The host larvaec arc ancsthetized on a glass slide in a simple
glass vesscl.e After theoy arc ethorizcd and cxtended, they arc
mmistsned with a drip of Ringer, which tends to wroduce more

ncarly com»nlote cstionsion.. They ere then-dried with filt’r
napor and ‘after a fow minutés adhsrc to the elide.

Tho .injection 1s made frece=-hend under a hinocular micro- -

scope, Our ..ecuipment consists of *tWo BInHCUlArs arrangcd so
that thdy cédn be.usod.from opuositc sides of a narrow teble.
Two persong consperate in ths.operation: one holding the larvau_
with o blunt curved motel neédle, thso othor meking the actual
injcction, . (The complete description of the to chnic will ap-
pear in tho Amcrlcan Naturalist Y

Be adlb, G. Pigmbntation-of . '17\Dufinﬂ ths course: dfm&{ “

Malpighian tuL g in larvae.of - .  .work.on transnlantﬂthon”'
D, mslano;astsr..” . e » 1% has boen noticed that:

- thc Malpighian tubes of
1arva° of c“rtaan oye~crlor rutants ars nalo ycllow or prac-
tically, crlorlsssv while thosc of wild-typc larvac ars dig~
tinetly yellow.. Thus, oa, car, cm, g2, 1t, pP?, rb, and w lar-
vac apnear to have very 1ittle or no wigment in thq tubes. It
is cluar that thoeo, and prcbably many more mutants, can be .
clagsified in the larval stage. To do this, ‘it is not ordin-
arily nccessary to disscet tho lervac; the cclor can be scen
through. the body well., The ability to identify perticular )
mutant tyoes in the larval stages obviously can bc uscd o ada
ventage in cytolbglcal studios, transblant tion,; .gtc. - ‘

Vi

Hoover, Marrarst B Somc uscs . Although we¢ have "ﬁrked p
of Boadlols Malnighian tubcs Ll ine prslininary_wax for. -
chnioue. . - only a short time with- .

. Beadle's suggestced techs=
nique utilizing tho colors of the Malpighian tubcs, 1t scoms
to offcr intcorcsting and important possibilitiess, The differ-
ence betweeon yellow and white tubes can be cacily scen in RS
three—day old larvec end with proctice tho ﬂistinoélon cen be
made in youngcr ones.: Careful cxamination with good strong
lighting is. necessary but the- differcnce can be secn with ac-
curacy. Such a technigue can bc put to good usc in cascs whord
an X-chromosorme carrying a doficiency is balanced agailnst d1-49
carrying garnet cye Calor., If 7 carrying the deficicncy. die
during larval, 1life, thc-exact oxtent of survival ¢an be accu-
rately detormined by 1solat1n~ and obsecrving the o?:larvac with
yellow Malnighian tub Morzover, by first obscrving the Mal-
pighian. tubes of. the § larvae used in making salivary,vl nd -
chromoscnc preparations of such-doficicncics, the use of
not carrjing thondeficisncy can be av01dod :
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Whittinghill, Maurice An ald in To facilitate sorting
arran-ing filics for se parating or and counting flics it 1is
counting,thom. ) advantorcous to have them

arra n'ﬂd apHroximately in

a line, which may be caesily formed =s follows. The flies erc
cmptied from the ctherizinz bottle upon a card which has a2long
its'middle a flexible fold by which the card may be hent to
form a troush. A fow strokcs of the brush distributc the pile
of f£lics cvenly alon= this groove. The card 1s now hcld fIat
with one hand while thc othlr gocs down tho linc cdsting sech
fly ouickly to onc side or the othor with a brush heo ndlc or
ncedle, thus sorting into two groups., If further clossifice-
tion is nceessary,. these two croups may beo swept to opposite
cnds of the card, ‘orf to diffurcnt cards, wnd cach group easily
arranged for tho next sortlng. After such & sorting cach of
the, groups is found to lic in snoroximatcly 1in ar ordor, which
makes counting simple. Finally the cord may be hen t again to

meke e chute -for: dlspcnsing thn flics nccurﬂtcly into thv '
morgue, . .

8torn, Curt Tochniouc for the "Onc tool in studicg én

study of ccrteln genctic consti- zene action is the pro-
tutions in hypodormis spots, . .;duction of mosaic soots.

Their appearance is. .
‘besod orimarily on the ocecurrcncc of gomatle scgreration. A
hctorozyrous ccll Aa segregntes into two colls AA 2nd eas IT
oo reprcsents the senctlc constitution to beo tosted and Af -the
cell aa is viable and divides, a spot will sppenr, Often the'
gbnbtic constitution to bec tested in snots lceds to inviebility
of the sczresate thus not rosulting in a vigible aborrant arca,
The frequency of somatic sosres~tion ‘is rethor varisble so that
conclusions as to 1nviab111ty of certsin constitutions can be
drewn with rescrvation only, considcerins the vossibility of
abscnece of serresnction., Howevoer, the followin@ methdd'furnish—
cs rclisdble controls. Let o be thc genc to be tested £nd b
and ¢ gencs in the samc kinkzrc group effoecting hypodermel
charscteristids in smnll spots.- By matin~ flics 6f the consti-
tution abC/ABc arc produccd. Somatic sorreddtion will lecad to
abG/abC and ABc/ABc cells. The lattor, knewn'to be-viable, -
will be able to produce a snot, the former, if vieblc will. fp-
pcar in dircct contact with tHe ABc/4Be epot rs an abC/ebC.
twin-spot. If aa leads %o 1nv1eb111tv no twin spot will be
formed. In casec_of s~x~11nkod sencs yélicw {y) mpy bo used’
for b and sinred® (snd) for ¢, so thot eiticr only:sinmlé snd

Aq ‘spots oFf y ncxt to sn5 twin-spots will be found (both y and sn®

.being retornizadble as. cheracteristics of cron-gsincle sctac)s
somatic score~ation is Cnusbd by four straac crossinn-over,
If it'occurs to tho rirht of =11 loci stulicd, the foregoing'
holds truc comolﬂtﬂly oxcopt for devblornbnrfl rcasons which
mey meke the . mosaic areas so small ‘2s not to cover at least
one s ta ner sinsle snot.  Somatic crossing-over between the
renes studicd will not lord to’twin spats. However, the fre-
quoncy of somotic crossihg-over at’ the soindle fibre rocion is
high cnough to producc o SUfflCl”nt number of potentinl twin

i



68:26 Rescarch metheds - Flics DIg-6

spots. . s )
Frequcncy of soot Variable in difforcent cxperinents
from one spot on fractions of a percent to onc spot on ten
and more percent of all individuals. The frooucney is in-
creased considerably if the individuals carry an autosomaln
Minute (usc stocks likc Rochcstor #68, DIS—&Jﬂg—:; .
Slze of spots: From onc: scta to whole 1na~1nal disk,-
very rarely larger,
Location of spots: Variable Tho smaller soots, which
in most experiments arc the frequent ones, occur »Hreferably
on the abdominal tergites. Careful inspection under about 30x
magnlfication 1s nccessary. for dotcction. (Soe note 1n DIs-5
on "foot-focusing dGV1ce")

t

r .o

Harnly, Morrig-Hu- Wlng,noasﬁf :_ﬂp The: following method has
Jments. . R mmnfﬁmds&M&wamwy

. for” making “rhng moasul o
ments; The Sponcor Drawing Appardtus No. 345 MSF1igEprice |
d5'62 00) on which a compound microscepc can bc nounu >d is uscd
to project thc wings. A 16 nm, oogoct1Vo and 10. X csular arc
‘used., The sizc of the projocted wing is detorminced by the dis-
tance of the microscope, above the drawing board.  When first
setting up the apparatus it’is advisablc to oro}ect a wing and .
deternine a height thet will place the dontirce 'Wildrtyﬁ wing
on.the drawing paper,: Ordlnary 8 x 11 oaoor can be uso d for.t
. the drawings. -

Having ostablishod the proper hvlght of tho niGrOSCOpG
above the drawing board,.a ruled 2 mm. slide is placed on the
microscéope stage and projoctod.' This distance -of. 2 mm. can be
marked off on a stralght line on a -mnermancnt rccord sheet,
Thereaftor, whonever the apparatus is set up oxactly the sanme
magnification can be obtaincd by a wroper -adjustment.of thn'
height of the microscopc ahove the drawing board (a slight
_movement of*thc draw tubc may a2id in th1s§ using the 2 mm.- -

. 8lide . and the record shcet as checks.  The wing is romoved
‘from the fly with a McClure!s an*ular~or—f1at Iridcctony Scis-
sors #c991 figure 2 (1list price ©9.00, Standard Scicntific Sup-
-ply Co.), mounted in 95% alcohol, projeccted é&nd drawn. The

. lerdgth can-'be determined. dlroctly by vrojceting: the 2 mm, rulecd
slide onto the drawings. An afea coulvalent to 4.sce mm. e3n
-bc obtained at the samc me; nlficatlon by projoctln the ruled’
.2 mm, &lide and’ noasurlng thotsotdre drewn with. & Kouffel and
"Esser Compensating Polar Planinctor NoO. 4242.  -This will-give
by division the value in sq. rme of onc unit on thec vernler.
Measurcnents with the planimctor of thu~qroa of tho“wing drav-
- ings can thon be: convertod 1nto sc. mm, ' - ' '

Tlmofeeff—Ressovsky,‘N W and X. G.‘~ :rFron both tho gonotio

.Zimmeér. -On _thc technigue of .. . -and physicel points of
radiatlon- notlc uxoorlnents._ _ o view we want tc lay

stress on the followinv
rules, the oosorvatlon.of which w111 be of grear help for com
paripg and analysing the rssults: of radiation-genctic cxopliris-
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ments in Drosophila species obteined by different authors.

1. The bilologicel genctic conditions 2nd methods of . the
exccrimcnt must be t- kcn into considerttion, and, if spcocifi-

celly devieting from the generslly known ond usod stendard (in
respect to age and stage of lrradinted flies, develonmental

tege of germ-cells =t the time of troatment, methods ond aC—-
cur?cy of detection of mutntions, ctc,),should be mentioned.

2. In experimonts upon nmutation rates of single gencs
uniform =2nd sclectcd moteriol should be uscd, .

3." When usinr X-rays, lonometric mo ﬂsurements of the tUbu-
output and its stendiness ought to be carried out before irre-
disting the flies. The conditions of - measurement ~nd irradi-
ation rust be exactly the same in resvect to tube current, _

. voltage, ‘presence or absence of ﬂcnttoring substances in tha
neighborhood, and distance,:
4, It 1s prefereble to use the intornationsl r-units of
X-radiatlon instead of other units not gencrally adopted,
. 5 It is necessary to statc, besldes the dosage =pplied,
alsc: &) the timec 2znd intensity of irradiation (i,e. wholé
time of oxposure, r/min, =nd whother fractioned or not), b)
kilovoXtage, ¢) filtration, =nd, if poscible, dzh alve-valuc-
- layer of the X-ray beam. For very soft X-rnys (so-called
Grenzrays) ccllophane is the best materisl for helve-value-
layer dctcrnlnﬂtions' for 211 other qualitics of X~ and ~amma
radiations copper ou*ht to be used rather than °1uminium.

6, For soft. redintions ~bsorption within the flies be-
comes very immortant, and propor a2llowance for dosapge reduc— -
~tion in deepecr leycrs of the flies has to be made; this point,
which can ezsily introduce crrors =8 groést as 100 per cent,
hsas frequently been overlooked in tho post. Thus, in the case
of soft rays, bete~ and cothode~ radistions, the absorption in-
fly-tissucs riust be measured,. and the meﬂn denth of gonads ' ‘
during irresdistion must be determlnod

. 7. Whon planning: experiments undcrISpcci 1 .conditions
(c g. With extra soft or extra herd resdiation, very high or

very low intensities, in combinstion with other physical. or '
chemicel foctors or stimuli, ete.) -advice of 2 competent phys--
icist, preferably one who is intercsted 1n such nroblcms, ouﬂht
to be asked for a=nd followed,

8. Experiments with gemma-rays from radium require con-
sidcr'*blv qmounts of redium or Radon, Such work is, thercefore,
rathecr dangerous if spcecisl measurcs of protecction z2re not
arranged and followed. During the lost few yoars 1t has been
shown that gemma-rays can be measured in r-units icnometrice 11y .
It is of coursc &gsirsblc to usc thesc units in the future.

If exact detcermination of the dosage output in r-units of the
rediun annlicetor used cannot be .carried out, the following -
must bo stated: a) the number of mgrs, of rafium clement,

b) £iltration (thickness =2nd matcrisl), c¢) timc of exposurc.

and @) distence,. The radium (in ncedlcs, tubes, or othor form)
must be so arranged in the applicator =& to ~ive 2 larme enough
homozencous field of camma-rays. All, details of the oxpori-
mont°1 set up and of the rﬂdium nn'olicﬂtor (proforably with
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diagrams giving all lengths, distanccs, ete. in mm's) have to
be described. ‘

9. During irradiation the flles ought to bc kept in a con-
tainer of light-atomic material, such as cellophane, gelatine, = .. __
or bakelite, which has a wall-thickness couivalcnt to that of
the ionisaticn chamber of the dosimetor.

Dobzhansky, Th. Collecting, . . ... Usual Drosophila culture

trangnorting, aend shivping bottles can scrve as
wild »spccies of DrosoDhila. S trapse.. A sturdy string

. is ticd around the bet-
tle neck to facilitatv its hanging in a conveniont position on
branches of trees, bushes etecs A layer of balt a fow centi-
melons thick is placed on the bottom of - the bottlec, end cover-
ed with a plcce of a paper towel or filtor navncr to ‘absorb ex-
cess moisturc. Fermenting banana rush 1ig most . satlsfactory as
halt, Ripo bananag. arec,mashed with thc aid of s s-oon or a
fork; some drops of fresh yeast solution is added, and the bot-
tle is left stsndlng for about 24 hours . before u3u (if dry yeast
is used this time f's considerably }engthened). * The bailt rcmains
good, for at least four or five days after first uscd, The traps
arg cxposcd in such a.way .as to be rcadily atcossible, and loft-
undisturbod for a fow ,hours; no uscful purposc whatover is ac- -
complishod by 1eaving them exposed for days.: In the case of
gome sbecles, notgbly pseudoobscura and 1ts rclatives, 1t 1s ime
portant to expose the traps in thc lete afternoon, sincc these
fliecs do not -come into traps on hot days boefore sunsct. on .
cloudy dﬂys|thby may he' caught any time, . The - cOOVu balt attracts
quite a number of spe¢iecs of DrOSOphlla, 1pclu01n0 some, though'.
probagly not ali, feeding on fungi. When a-sufficicnt number !
of flics gre in a frap, -it. is closcd by the usual <cotton stopper;
and transoortcd tao’ camp. (if properly nacked such:bottles can-be i
transportsd for miles oeven on pack saddles withowt harm to thc
flies).. For furthor transnvrtetlon end shinping the flios
sheuld be placed in shell vials containing solid benana—agar
food, Banana agar. 18 prepared in theo laboratery, poured "into
the vials, SturlliZud in ap autoclave under . préssure, end cooled.’
in a slenting -position., The oponings of thé vials aro stopnered -
with Sturlllzud cotton and wrapped in wax papcr to ‘prevont cxcess
evanoration, Viala 'so preparzd cen be then carricd for a month- -
before use, Hofore the flive arc out in them, a drop of ye ast '
suspension is placed. on; the.food, and. a piece of filtcr papor:
inscertcd.  Then the flies crﬂ-transfarr a from the traps to tha :
viels (2 glass funnel of a wroper size facilitates this oobratlon.,
arvatly) Some. wild speeics arc ox oﬂdingly sonsitive to hcoat,

If they heve to. Ha. ‘carricd around for any'length of time in hot: °
weather, wvials with the flies arec placcd between l?yers of cotton
in a matallic box, and this box-is placgd into a larger one, the
space -hetween the two being filled with cracked ico ‘ohanrlng

the ice in this improviscd ice box oncec o day is suffic1vnt in %
any summer ‘hcat., If no ice 1s obtainable, thc box with the flics
should be wrepped in a molst towel and uXUFSvd &o thu wind. It~
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is dCSir"blu to ship the mntyri 1 collvctod to tho laboreatory
as soon_as possiblc, During the summor hoat shipment via air
mell has to bo rosorted to despito tho cxponsc involved... For~
this purposc the vials with flics src¢ placcd in cardbeard . -~ ..
boxcs with cotton and wrepped like =ny othor parccl. In somc
states the importation of living inscets is prohibited, so
that spoelsl pormits may be necvssary. -
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Cytologicel techniaue

painter, T.S. Acoto-carmine n&ch' . ' The writor ‘has worked
nigue. for salivary chromnsomes. - almost oxclusively with

tecmporary aceto-carmine
mounts and tho ‘commments niv n bulow anuly only to thHat type of
preparation. _

Much difficulty has been expcrienceq in bettlng a good
iron aceto-carmine stazin. Powdered carmines, from many diffcre
ent sources, have boen tried including the certificd product of
Coleman and Bell, Gribler's Karmin Rubrum Opticum, and Carming
40 from secveral sourcces. The trouble has been cither that the
stain would not teke or was not sclective enough or eisc 1%
would not keep, at ordinary room tcmpcraturc here in Texes for
more then a fow days without going had., AT »Drosent we are us—
ing some uncertificd carmine manufacturcd by Coleman end Bell
and erc obtaining a satisfactory stain in tho following way,

In one flask an cxcess of carmine is simmcered, under e rvflex
condenser, 40 per cent acetic acid, for an hour or two, when
it is coolod and filtcred, In anothor flask carmine is hoiled
in 80 per cent acetic acid similarly, and aftcr cocling is fil-
tered. A trece of ferric acetatc 1s addod to moth sbock solu-
tions, From time to tine, as nceded, the two stalns are mixed
in equel »rewortions, We are unablc To explain why this pro-
ccdure gives a Zood stain but it works,

The salivary glands are dissectcd out in Ringerils solution
(cold=-blooded or frog formula) and transferred tc a clean slide
with a pipctte. The Ringecrts 1s auickly rcmoved with a nipette
and iron~aceto-carmine is flowed ovecr the glands fi»om onc glde.
After a fow moments the flrst stain 1s removed and i1'csh stain
1s added in considerablc cxcess. The slide is put to one side
and allowed to stand until a 1little of tho carmince deging to
precipitate around the edge, a mattor of 15 to 25 ninutes de-
pending on atmosphoric conditicns. A cover slip 1s now nlaced
over the «1ands, and tho excess stain removed with a pivette
and filter paper. Being careful not to let tho coverglip move,
the preparation 1s next blotted with a good dcal cof pressure,

a process wklech ususally frecs the individual nuciel from theo
surrcunding cytoplasm. Under a digsccting binocular., tho indi-
vidual nuclel are crushed with a blunt necdle, by tho prcssure
appiied locally to the cover slip, and then after alormnm the
slide once more to remove 21l traccs of the stain the covorslip
is scaled with vaseline or meltecd paraffin.

The type of light filter uscd for thc cxamination of prep-
arations 1s the BG 7 optical glass filtor »Hut out by Zelss.

Marshak, A. A rapid method for (1) A saturated soluticn
mak g nermcn“nt mounts of of aceto-carmine is nro-
Drosophila salivary gland chro- parcd by beiling carmince
MO SOMECS. in a 45 per cent agucous

solution of glacial acctic
acid for scvoral hours, A reflux condenser 1s attached to the
flask containing the soluticn in order to prcvent chengos in
concentration bJ cvaporationes. A clear dsrk rcd solution is oh-
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taincd, cither My scdinentoticon or filtrati-n. No iron is
addcd 3t any time. '
(2) The glands arc disscetcd cut ‘and-steincd in dcop do~
pressicon slidcs for not lonzor than fiftcen to twoenty ninutcs,
If loft for a2 longor poricd the éhronosomcs bocome fragile ~nd
cannot bc well stretched,
(3) The glands arc m~untcd on o nieroscope slidc and
washed with fresh accto-cormine to romnve eny debris that mey
be wrescnte Thoy arc thon covered with a sauare coverslip and
the oxcess fluid taken up with hlotting pepor, » .
(4) The chremosomes ere then snrﬁad by préssing on the
coverslip with a dissceting necdly. The .coverslip must neot e
ellowed “to slidé or the nuclﬂi will ‘he rhllod ‘inte dcnsc usce
lcss mbéssces., This is T”Sily prevented by wressing firmly ~n
cne corncr of the coverslip with the finpﬁr.. This stop is
cxccuted under a dissctting nicrosccpe sc that cach nuclcus mry
e ObSuerd arid adequately. sprcad. . .
(5) A saturated SOlutl“n of carpmine in ”1ycor1nb is then
out arcund the coverslip end a picce of absorbint pepor placed
azainst one edic of the envaorslin. The slide is -thon out away
until the "1ycer1ne hes disp1?c~d all. tho. ecoto=cermine under
the orvurslip, usually -~ver night. | The "lycvro-oqrM1no golution
is prepercd by dlssc'_L‘VinT tho. crrmino An werm glyccrinc snd
thon fllturlna. If ordinary mlyccrinc 1s uecd in this ste n,‘
thﬂ _preparation will fade aftor o few days. .
_ (8) The slide is 1mmurscd in alechol to romeve the oxeoss
glyccrine end then blotted. It is.then scaled W1tn holsqm, gum
mastlc-ne affin or any othor suitable scal, .
By thls tcchnlquu it has bcén prssiblc to mount thre
hundred ﬁlﬁnds in twe ‘days and hnvv ‘then all orescrved in ﬁx-'
ccllent conditicrn £or chscrvation., Aftor ~ne month therc hege
been no netieta®le chanze in the chremeos-mes, - Furthormors, 1t o
is pogsible by this tochnicue tro stretch the ohrﬁnnqmmﬂs 2 rﬂntw'
o2l withrut breaking  thom. | _
If it 1s desired £t~ mount tho flﬁnos in balsem, the slidos
may e allowed to stand with tha zlycorinc f£or o day or twoe _ .
“longer, The coverslip can then e r-2dily slivmed off, or pricd -
of f with 2 fine ncedle, nr floated off in absnlute alcohnl.; It -
is thon cl sred in-clove cll and xylol and mountod in balsam. -
The loss of matcriel by this tochnigue is much less then Wlth
the mcthod of rimoving thv enrverslip in ac\to—cﬁrmlnc. :
Bridmzes, Calvin B." Qgrrpnt‘mcthod_ Tnial nf Various.modifiar
for pérmanont aeetqzoarmino.smoars. . cati~ns of the methrds o
' - for making temporary and.
then permanent proevarations of smcercd cells frem se 1ivery o
glands and othor tissues have been carricd out hy varicus, Wwark—
ers herc, The method 1s s¢ uniformly rcliable and yialds pore
~manents of ‘such high auality thet it 1s no lenger. custsmary to
carry ~ut cven prvlinlnery bkamlnptl’ns on tunoorary mountse
Permenents arc essential for continual rechecking-of the hend- . -
ing in cach ccse es new informetion or mate riel raisos ouestiﬂns.,

e

f
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- A nrlme ccndltinn of succoss 1s that the larvas bb unis
formly and thoroughly overfed with™ye 28t ‘and raigod 2t a low
temperaturc (sce notcs by J. Schujtz) Fully adult Put still
unpupated larvae shculd be uscd,, since degencration of .the
cells starts immediately with vunatiﬁn Female larvac should
be scloeted and males discarded,. since in malss tho chromognmes,
egpecially the X, are paler in stawn and less turcid than in
femalos. Best arc fimalss with onc or 'two exira Y—Chromcsnn S,
whore, the oxtra: "ineort" mags sridl lueds to olump easily-gsteined
.chrombgcmus. Attached-xXy femsled cd as the socurce of an
extra Y whoncver it.1is othcrwise dOSifgolu “£0 ‘mako an ‘rutcrnss
of a halanccd autosonmsl stock (%o fect hetirozyzotes froed
from the balancor)., The glant attachcd«X fomales,. fornurly ‘
rccommended, ere ne lonﬁﬂr Usod in'preforence to-other attachod-
X females, since tho extra large chrcmosomes found in glent

feomalos are too resistant and clastic to strateh well ih the
smparlnw. Fomsle larvac..can, e distln"ulshud from matcs by
their tiny colorless trnnsnarunt ‘shherical 'ovarics attached to
the yollowish- -opague letéral fat-bodies botwecn tho third and
fourth branchcs of $he trachac, ¢ounting from the rodr, Msle
~larvae have lprpe clllcsnidal test“s uach emhcdded in. thu fat
i bOdyo ’

Disooctiﬂn and flxati n cf th sallvery ”]ands 2t nocar-
_.zerq teomporatures scems to.give botter detell and less capsu-
“Lation of thé banding (scc natos by Schultz), For piercing
the lerves and .other matorials, a le rege lOW—Slﬁud Yagin cor
tray is fillocd with crackad icc. . In tho-icec are heddod selt
cellars (black) f-r prechilling the lcevao, bottloq of ohysi-
clogical sz2lt soluticn and of c~neontrated aceto-c-rring. and
-gpaoclal deonrossion slides for the @iqS“Ctiﬁn and Tixing., The
- depressing slide (sce fipurce: bolnw) 1g 1" x 3" x 1/4", with a
5/8". circular woll, with vorticsl-wells, 1/8% doops - Thb uno ar
.surface of tho slide is finsly around, The ond kerions erc :
markcd nff for disscetinn spaces by lincs drewn-in.meltod par-.
- affin d keep the -salt sglutirn from runnins ingo the well of

the slide. Thoe bottom of,sthe.slide, under tho s8¢ ond r&nicns,.
not undor tho well, is aalntﬂd black for ceontrast te the larvec,
... . The larvae arc put in theo drv_dub_ 3ssions of the chilled

saltcollers  for about five mintites befors dlsscetion.  Beceauss

of the ChllllHC they stOp crewling about end are much essior to
handlc ond dissect, For kceoning the larvee ~nd tho licvids
chilled during disscctinn and the first stagos of fixing, 2 spo
ciel inguletoed iced pletfcrm (sce figure b“low) can bo made ﬂf
soldercd sheet conper with felt covoering, of = egize to fit con-
venliently on the stegc of a2 digseceting microscope
_ The intorior cf the dissecting platforn is flllod with icc
st the time the tray is filled, The pletform is out on tho dige
sceting microscope stege so thaet the light comes from the far
side along the ledgc. The well is filled neerly lovel full with
the chilled nc“to--cermino.' (Accetn-cormine can bg aa2de Dy bolling
for an hovr 45% acctic acid with =n cxcess of caraine nowder
(Colemen ond Bell is zood) in e flasgk with roflux condensor, and
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de Cﬁntinﬁ'for use. thu clver liouid, nfter ccoling and thorﬁuﬂh
settling} On the ground glass surface at thc far ond of the
slide arc put throe drons of salt snlutinn fnr the dissc cting.
bathq , -,
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In dissecting (at 15 diametors me*nlficetion) cut off
antecrior end of 1prva, as closc bchind mouth hnoks as noss1hlu.
by pressure with side ¢f neecdle tip asainst non-slip grround -
glass surface, while hsolding lerva with another noedlu. From
cut-open end cmerge first the palr of salivary nlends and then
other organs. The glends (transnaront club-sha ned bodics at-.
tached to cach othcr by thc short branched duet whlch led %o
the bese of the mouth hooks) are clcsrcd from: the fat hodics
end nicked up together on the tip of a ncedle-and 1mmersvd
under the surface of the accto—-cermine in “‘tho well,

In casc the glends break anart thoy -can be made to stick
together on the needle tip, turning this upside down and then
immersing under the aceto-carmine for-30 scccnds before serap-—
ing them off., Up: to abnut 16 pairs of glends may be fixed
together in one well., ' Avold exccssive iron (from the needles)
in the carly stazes of fixaticn, After the rcquired number are
in thc well, thc slide may be set aside at room temperaturc or
higher for continuing the fixation at a fester rate. Short

"fixaticne before the smearing arc 1iablc to result 1n pale chro~
mosones and dlstorticn and tecaring throuzh adhesicns of the still
soft material of the strands. FPFixaticn from 1 to 2 hours scems
best. . Longer than 2bout 4 houm may lead to fragmentation of

the chromcsomes upon smoaring. With long fiX”tl”n rcfill thc
well as the acetle acid eveporates

To make mﬂunts, put albun1n1z~d sllde (sec notcs of Ba ur )
on white plate on stage of dlsscoeting scope. Put 3 drops con-
contratod sccto-carming on slide and sprcad evenly over albumin
surface, Four pairs of ~lands may be put.in s row on the siide
end covercd with 2 22 x 40 mmy  GOVar.- g8lides shruld not hc over

1,20 mme thick 2nd covers not ovor.:16 mm. Avoid bubles in
loWering covor in‘place  The albuminized slides must have Dooen
protectcd against dust =nd lint whilec drying and during storage
end the covers-‘cerefully cle ﬂnod otherwise any particle would
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prevent the colls boinn'crushbd nrooerly. S e

Plecc slide, with cover 7lass well eentered, on lower .-
half of folded peper towcl and drop uppoer half over the cover,
Gentle prcgsurc on top half; without side slin, ‘removes cxcess
of aceto-carmine, leaving. only feint tinge of nink on slide and
the glands partly svuread and cruched, Convlﬁto thc spreading -
and CPUShln“, with slide on whitc.nletc on stare, by vigorous
sweeps with slde of necdle tip, hold ncarly parallcl to surface,
helding corners of cover with fingors to aveld all side sligvnagc.
It Joo much fluld has been left: Jn slicdec tho spreed chrAnnsmmcs
wWilli’, at“" change their aluc rathor than stick wheore thoy ere
3pf“'d ' Tne thin film ol &Xlbumin makoes a 5oft bed which saves
ko JhPCJObnm g from being crashed;: as would caslly ccceur hetwoen
tere siide and cover glass; and causcs p:actloally 10C% cdhﬂr cnee
e The sildc, ’

The fresn preparatisons arc new Yripened" by storage in cat~
urated 95% elcohol vepor over night. A Llarge gless vessol 6V
deop 18 lined on bottom and sides with scverel layers of filter
or towgl papcr, 95% alcohol -vourcd in until the peper is nclted
end a 1ittic ocxccss Tiouid -is left over on tho hotton. The ~
slidce are stood on ond - around. the ‘sideg end tha wholec. covered.,
tightly, This: vanor, nethod of roplacemont of noeto-c_rmlno :
(or other liguid under & cover r rlass) by alcohnd. wives 2 slow and
perfect dehydration with o minimum of .shrinkago. Vapor conden=.
ses on thoe upper. end of the glide-and tho displaced. liqurd
sccps off at fhe bottom.. . o

Aftor ripcning and dﬂhydrhtinn (the mqt(riol also sticks
to slide bettoer aftor rinening in alcghol vapor) the slides ere -
immersod in 95% alcohrl, where they may be left indefinitoly.
The covers- may detach: spontencously; but thoy can bgieaslly re-.
moved by placing tho side in a shallow Petrie dish. (J G. Li),
covering with 95% aleohol -andholding 2 roer cornors of cover .
(against slinvage) with finrfors, while a flat thin print of - :
bent rcedle is‘sllpped likc 2 wedpe under opposite ecdze. . The
slide 1s left in the elcohol while thc cover is cleanced of
traces'of:tissue. The glide .is drained briefly, lald on its
back and 2 drivng of Tuoar~l (thinned.slightly with thinner cor
with lOO% aleohol) dropped cn the zlands. The covor ig »ut, on
swiftly (%o aveid drying and also eondensaticn of moisturc).
end alr bubblos avoldod. The.oxcess of thin Eusaral 1s-sguccz-
cdiAut:-by folded vencr which absrrbs it as 1t emergoes {aveid
slippcjo whil¢ pressing). After drying of slide, clcen off
excess of Tuparal with cloth Darely molstencd in..98% aleohol.
§lides coniinuc to clcar =nd improve, and arc fully coual to
balsan slldbs, without the tinc =nd vAoens _ond shrinke>e ine-
volved ' in treo qtnbnts with absolute and Xylol.

- .

gchultz, Js« Notes on, methods S L rvaec usad for salivary
for saliveiry.chromosomes, - - ~« .- gland preparations should
, 7p*i1911y be fronn singlce
fomeles which arc transforred te frosh 1/2 »nint culture-hottlos
deily. Soveral such transferrced onairs UPOVid“ the rcouircd nur-
bers of uniformly well-devclopced larvec., The larvace should be
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raised in 2 ccol: pl co, nrwfurﬂ'ly o 190 cold roon, and the

cul ture medium shnuld be. criviched with yéast (storillzed) or

extra 1live yeast (1/8~-1/16 cﬂke of Floishmens ycast) sprinkled

on the food surface when the.lnPvac¢ arc helf grown, . Absorbont
paper shruld bhe provided for tho edult larvac to. onerﬁo upon,
and the caslest wey-to enlleet larvac is to pull’ cut this p opeor

. and nick off the fully zrown individuols,

- Glonds disscetced ot DP”Cth"ily zoro tommere turo and W1th
thc fixation started 2%t thot tompersturc scem tr sive Sherper
etail and less "eopsuletion" of the banding than nmntorial dls-

sect“d and fixed at ro~m temmcraturc, The Ringers solution (or

0.73% Na Cl solution) and the accto-carmine should first be

chilled to ncar zero by standing on icec. Tho larvac ~lso

should have en ico troatment of five or more minutes beforce

.. Alsscetion, The disscction and first stanes of fixation should

" Bo carricd out on a depression slide held =t low temporature

. .(for fdctails of nroecdurc sce notes by Bridges)., Aftcr tho fix-

ation 'hes vroccoded for five or morc minutcs 2t the low termer-

,qturc, the romninder of the fixotion can be corricd out -t

.. .cilther room tommceraturc or higher. 'With higher temvcraturcs

- 1lcss time 1s necded for the fixation and steininz to rcach a
sultable stago.,

- Mounting . in Fupersal, dircctly from 95% alcohol, has been
found porfoctly sa tlsfectorj if dong¢ rapidly in » dry atmosnhere,

Baucr, Han Notecs on naormanent :Pcrfoct attachment of
proofratlons of salivery plﬂna - snecarcd cells and chromo-
chronosom“s. : \ somcs to the mounting

slidc cen bc obtained by
- usc of ~film of albumecn on the slide. The albumen solution is
madg: by mixing,ton*htbr 100 cc distilled wator, 25 gm powdercd
cgg albumen (Merck) ond 0.5 gm thymol., Aftcr the nixture hes
- stood ‘scveral days and the undissolved albumen has scttled, the
. top clcar portion is decanted for use, A drop of albumen solu—
;- tion is spread ovenly and thinly over the wholc slide by scrap-—
" ing with the cnd of o sceond slide whose edge should -be unchip=-
"nod. The 2lbumen film rnust be thoroughly dry before uso! For
" usc, thc dricd albuminizod'slidc is put on a level »le and
thrce arons of . aceto~carmnince sprecad cvely over its untirb'sur-
facc. Tho strined gleonds’ pro nlsecd in this fluid film, covor-
od with a cover gle ss (eir bubbles must beo avoidﬂd) and cfushed
by pressurec.

~~ The gradusl runlacomunt of tho rcoto-carmine by 95% °lco~
hol can bc medc by the vepor method of Bridgcs (secc above) or
by nutting the slide in = staining jer f11lcd with alcohol only
high ﬁnough to cover 1 or 2 mm of the lower edge of tho cover
zlasss. ATter helf an hour thc slidecs arc rso aﬂy to be trans-
forred to snothcr jer filled complctcly with 95% alcohol. Horo
the covor slip usuelly dotaches 1tsolf oftor a short. tinc;
otherwisc it can be romoved by necdlés. Mounting i's donc’ ao=
cording to the mcthods described abovs by Bridgus.1

In cascs of too strong stainebility .of tho oytonl”sm by

aceto-cermine, the Foulgon method is adviseble "(FoulZon, R.,
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1026, Hbndbuch der ~biol. Arbeitsmuthoden 537 2,2 Halfte. -
‘Bauer, H., 1932, Zelts.f.2211f ,u.mikyr, Anst. 15. - The er@lptS
are to found in the last gdition of Lec's Vademacum, )

Slideg are preparcd by thc accto=carmine method to the ste”e
of dctachcd cover glasses; ‘or slides alrcady mountcd in euneral
cen be sozked in 95% alcohol %11l the cover plagseés detach.
. The slides arc then transfoerrced through 70% alcohol ‘end-dis-
tilled wateor into chromeformol for postfixation (3 parts of 1%
chromic a¢id end 1 part of formalin); duration 10-20 hours
.(ovurniﬂht) Theréafter the slides arc washed for 10 minutes.
in running watcr and, after transfer- through distilled. wator
and .cold normal H Cl solution, hydrolyzed for 30-46-minutcs.in
gnormul H 01l warmed to 800.C. on a water bath.  Aftor hydrolysis
they are transferred through cold normal H Cl and distillcd
watcr .into the fuch31n—qulnhurous acid for 1-~3 haurs., , After
\thu;stelning the slides ‘sre washed In a large Jar with tap wa-
. ter, noving them backward znd forward scoveral timcs (wash1n~
_in 80 -water is not hecéssary);. thc side of the.slide cerrying
. the oBjects’ should elways bo turned in.the dircction of the °
-movoeme nt. ‘Then they. arc transferrcd throunh distilled wator
and 70% alcohdl into 95% alcohol., Thoero they should romern,
Juntil the red célor in the elbumen layer, ¢caused by the decom-
. position of the.fuchsin-sulbhurous acid, is crmplotely romnved,
- Then the slides arc mounted in guperal, or, throuch ebsolute
alcohol and ‘xylol, in Canada balsam. Only thc chronatic struc-
_tures (containing thymus nucleic acid) are staincd; the stain-
‘ing.is not quite as intcnsc a~ thet by aceto- ermine and docs
. not seem any’ sharper or less diffusc in the - domenstration Jf

: thp banding., During thc postfixation the chronnsmnbs, duc to :
shrlnkabo, become thinner,

- These ncthods are anplicable alse to ganglia, ovar;os and
testis. .

Lawrence, Elizaueth Gay (Gerncgle - At the sugge stiﬂn of

Instituticnrof Washington, Balti-  Mr, C. H. Miller of this
“more, Md.) Note on the usa ¢f" " laboratory, disxan hes

didbxan in naking permanent-accto- been tested as ’'a mediunm

carninc preparations, to replace alcohol and

xylol in meking wecrmencnt
smears. Only prcliminary tosts heve becn mede so no dotailed
method hes yet been worked out. The generel proccdurc, however,
geens simele and the preliminary results very satisfactory.

Gaver slips ere soaked off in dioxan, then thc matsrial is
rinsed in dioxan for a few sccends and meountcd dircetly in hal-
sam, Dioxan ls rglatively inexpensive. It may. be procurcd
from the Carbide & Carbon Chemicals Coroporation, Cerbide & Car-
bon BUildlnd, 30 E. 42nd Strect, Now York City, and presumedly
from Gribler in Germany. Its use has beoen described in the
fellowing pancors:

“The Use of DioXan in the Embedding of Microscopic Objects, "
by Heinz Graupner and Arnold Wuissbergcr, 72001, Instit. & Chon.
Lab, of the Univ. of Lelpzlg; Zool. Anzclger, Bd. 96:204-206,1931.

"The Use of Solutions in Dloxan as Flxatives for Frozen
Sections", by Heilnz Graupnocr and Arnold Yelssberger; Zool.,Anzeiger,
Bd. 102: 59—.:.:, 4 abb., 1933,
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Kaufmann, B, P. Tcchniogue for (1) In m=Xing accto=cermine
snrﬂading salivary Ehromosomes; smears of ganglie and sali-
vary glands w¢ hsve securcd
morc uniform distribution of oolls and locss breekacc by flaten-
ing with a weightcd roller rathor thon with o ncedlc or similar
instrument, wherc the .results depond on the prcssurc cxerted by
the technician, For thls purvnosc we usc pleces of gl=ass tubing,
filled with about 150-200 grems of mercury, and sccurcly corkcd.
A horschoe~sheped wire with the onds insortcd in the corks may
be USud 2s 2 handlo in drawing the roller across thc cover.

Griffon) A. B: Seallng glides In the preparetion of sal-
with paraffine. , lvary chromosomc pglides

L , for rapid checking of
rcaks and tragislocations, it 1s secldom desirable to spend 1ong
hours in meking nermenent nounts of 2ll thc proparations; it is
far morc precticable to make woll~-sealed tomporcry sli@os which
nay be made into permancnt records =s the worker saecs fift,.
Percffin, arnlicd at smokingz heat with a smell brush, formns a
ncat, rigid and casily removeble soel for such slidcs; aftcr
‘the. initlel usc of the metoriel the longitudinel peraffin strips
mey be flicked away oasily from the cover-slip end the slide
treatcd for nermenency by. Bridges! technioue. For vproviding
paraffin the anparatus described below 1s very handy.
: A smrll 15 cc crucible is-uscd as the mclting poty into
this vesscl, filled with pesraffin, Is susncnded a cro scont
spiral of Ghronol-A-22 resistance wire with a 22.5 ohn rhoostat,
a safety fusc, and a tozgle switch 1n the circuit, Aftcr the
initisl adjustmont of thc rheostat a flip of the switch 1nstant—
1y produccs smoking oaraffin. Tl

‘ -.I\V‘u:/:\,-/‘. i ._,'.\ /_"'-‘.T\"':;j o
’ -! R ,(\E)J\ ’F‘EJ Lot . A - I‘hOO stat
— . - B - fusc
P ST : C - switch
!! | - L D -.cruciblc
"‘“r”z.'ﬁ o E - two-~holc rubbcr
_;‘\.::.f oo stopper
N et A & F - attachment post
T
\ %3/

Bridges, Ceolvin B, The Exami- The detall prcscnt in
ination of salivery chronosomncs. selivery chromosoncs ex-—

tends in finoness beyond
the resolving power and definition of the bost microsconcs.
Aslde from the use of very cxXpensive and cumborsomc ultra~
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violet apparatus with vhotogranhy, the grcatest amcunt of this
detall cen be scen by the followinz nroco@urv, according to my
expericnce. For objective and ocular I orocfer 90 X apochromatic
1.40 N.A. with 10 X compcnsating cculer. oOG”nd choice is 120 X
apochrcmatic objeetive with 10 X or 7 X oculer, and third choice
1s 90 X 1,30 N.A. with 10 X ccular., Oculaers hi :her than 10 X
seen infericr in results, theough 12.5 X offers Dossibllities.
For substage condenser 1,40 N. A. achromatic is best, and any ache
rematlic 1s better than eny eplenatic or other type of cnndenser,
It is'as *noeretivo thHat tho condenser bs used oil-immcrsed and
fOGUSuQ es it is for the,objective to be so used. A front sur-
acod alumlnized mirror -(venor dewosited& is definitely. suocriors
to other mirrors end is morc flexible in.its sctting angles th(nm
"1s tho total-reflecting prism, which is othcerwise the best. Fors
cxaminations .a binocular beody with inelincd ocular tubes is to
be proferred. For cameres-lucida drawings a monncular qtralmht
tube should e substituted,
Y Too much attenticn cannot be pald to the illuminatiﬂn of
tho chromoscmes,  For critical vxamlnetiﬂns ong can employ &’
Bausch & Lomb thirty-nine Dollar lamp (nearly as good as tho!
trestarch" lemp). The light is from o 6-volt, 18~Lmoere ribbon-
filament tungsten incandescent lamp, of pro*ection tpr, with
bayonet (not ser ew) base and brazed (net soldered) canter ton-
ta This lamp is run on altcrneted current trangfcrme d-from
110 to 6 volts. Intbnsity of thec 1lizht is crntrnlled By & var-
iablc resistancs, 'of nct leoss then 175 ohms :and not' lcss than-
1.5 ampercs cﬁoqcity, in the primery 110-volt circuit- to tha.
trensformer, Us¢ of thig’ rusistnnce ig imwerative for exaot?__
i1luminati-n end eyo—fﬂtique. Also 1% Incrbasosithu 1ifu of
the lemp neny times its rated Life, = '

The 1light from the ribbon filameht is- Drﬂu~ht to o sharp
focus in alr es ncer s sractical to tho front ~f thoe .condens—
ing lens. Thig ie accomplished by turning tho loop:rof the
filamcnt toward the ndk of thv housing end moviny the lamp
mounting Wack in “the housing and- rnckinm the condonscr to its
limit. forwerd. After thé filament is cerdfully £limned with
the center of the co ndunSOf, en irls diaphragm is mruntcd in
© the vlanc of the image of the - filsment., The mounting supmort
may be made 28 a2 ripght-antles wooden trauzh extﬂndln" farward
from thé cylindrical lcns casing below, and wired tizhtly to
1t, The irls is mrunted to 2 smslkler troruch which slides in
the supvert trrugh. To find the ecxact sottin“ for the iris,
put on the stage (condenscr cilcd) o slide and focug on it with’x
the 0il immersion chbjecctive. Next chce the lemp with the field
iris about 15 cn. from the mirror face =nd center the Heam cercm
fully on the mirror. %With open fleld iris frcus th- cdoes of
the ribbon filament sherply in the field by racking the condcn-
scr screw. Next close d-wn the iris to about 2 mm. and slide
it aleng 1ts trough until its ecdge 1s »refectly sharp in focus.
The iris cerriesr cen thus be screwed nermenently o its sunporte
ing trough., 'In dritical usc this ficld iris is cleoscd teo give
2 lirhted ercg abcut helf the diecmatsr of the field of tho ob-
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Jective, and its cdge (as well =2s the ribbon 2t its midpoint)
‘should be clearly in focus in the olqnc of thec pron-ration,

The irils beneath the. condenscor should then be closcd down until
the light haze in the merginal -fiecld nerrows until it disapvears
‘by-coinciding with. the oﬂrc of the ficld iris image., This pro-
ccdurc does not use thc full sporturc to thé condenser. (2pprox-
imatcly 0.6) but increascs definition. by contrast. |

The cerminc st=in absorbs o meximum in the grecn et obout
530, Hence to get greatcst contrast o green filter should be-
used whosc trensmission is. cntircly within the =bsorption bhand
of cermine, The begt filter for maxinum contrast is Wratten
No. 62 (mcrcury Green), This is 2 dense filter =nd is rccommeon-
dcd for ceataloguing and being certailn of the existencoof. the
very faintest lines. - For goneral® uso Wratten filter No. 61 (N)
1s the bost, since 1t allows diserinination of the ralative in-
tensities of the lincs throuzh having a broeder transmission
(on both siaos) than 1s the ebsorotion band of cﬂrﬁino. Neerly
es good as 61 for gencrel usc is 58A-B2 (dork). PFiltcrs 61 and
62 should both be obtaincd and none others earc necedcd for aceto-
carnine work. They should be mounted ag close to thc substege
condcnsor as possible, to avoild fading of a spot where light is
conceontrataed,

In checking detalls of bending seorch for wlaccs where the
chromosorc (1nst 2d of lying lax) is strctched to two or four
times 1ts nornal lonmth The strctch comes elmost exelusively
betwcen bonds and the bands erc thus moved apart sufficicently
to bo cistinctly regolvable as secnerstc cntitics., Many appar-
ently single bands arc thusg scen as doublets =and =n astonishing
numbeor of feint lines erc brought to viocw, Finesl checking of
bands is madc by obliocuc light, c=st elong thc sxis of ‘the chro-
mosomc. - The obliauc Yizht is bost obtainecd by sliding.a black
card partly over (bclow) the inteko face of theo substapc con=
denscr and as closc to 1t as nossgible,

Miorosconicel cexsminetions should always Do dono in o bril-
liantly and uniformly lichtced room, never in a desrkened room,.
cubicle or dark cornor. %When the gencrel outside. 111un1nﬂtion
and the microscope field GX°ct1y match in intensity therc is ¢
Jilninum of eyc fetigue and dezzle by sudden entry of light -
~through an. uxnenéod (d”rk—pdgﬁtvd) iris ! Spotty siﬂeliﬁhts,and

hizhlights should bc cut out by a semi- cylindrloﬁl chield, mnde
of Brlstol board and wood =nd mountad on the microsconc body,
The interior of this shilcld a2nd the tons of the objcetive end
draw tubos should be peinted ncutral gray of very light color
snd. Tlet (non- rloss) tonc, instcad of fhc customery glossy
black,. :

It is recomncnded thet camera-lucide dr~w1ngs be m2de at a
standard magnification of 5,000 diesmctoers, which is large cnough
to represcnt the dctail_seen. This exact meanification cen be
obtaincd by trial of projcction of a rulcd stege-micromcter
upon the drawing surface and sdjustment of the lcength of wath
of »rojcetion until 1Ou on thc stage micromcter becorcs ox~ctly
.50 mm on the drewing board. The nicroscope and lamm cen be -
mounted .tozcther on a board and this board raiscd above' the
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reguler table Dy blocks 5. an umrunt cxactly detcrmincd by trizle-
. wWith 90 X objJcctive and 30 X ocul=sr end with airror arm fully

. extended, the microscope basc needs reising aonroxinatcly 1-1/2
. inches abbve the drawing lavel on tho tablo.

Anthes, B.H., Critical illuminatich The need for a correctly
fer microscopic rescarch designed illumineting
o S unlt for. usc with a re-

search - microscepe is no less thgn the neced for ccrefully cfn-
structed ~ptice. The Bausch & Lomb Rescarch Lemp 1is spccially
dcsirned to meet the reoculrements of tHe criticel. nlcroscﬂoist.
,Its gnurce, cnclosed in a lirht tizht, yet well ventilate d h~us-
-1ng, Cfncists of a 6 'Volt 108 “att Tun“sten Ribben Filament bulb
which is uscd with a2 transfeormcr on 110 Volt A.C. Thé bulb is
.of the prefocuscd tyne whizl climinatcs tedicus centcring and
alignment with the. condensing systom when lamps arc chenLoé
The.lamp housing is fitted with a hic ~hly corrected eondenscr
w1th iris. diephragm. The c¢rndonscr can b focusad by meens of

a lever. A supvort protruding fron the front of the lemp hruse
c:e;r*ri-~ a weter cooling ccll and filter holder. Since it is
- necessary tc control the intensity ~f the illumination to ncet
~goecific c~nditinns 2 set »f four neutral gless filters erc sup=-
plied, hav1ng densities of 0.3, 0.6, 0.9 and 1. S resocctively,
These can bo . used elone or in chnjunctlﬂn with Wratten or other
filters.. Best rosults arce- obtained whon the s~urcc or Ribhon

.- filement is focuged sherply on the mirrer of tho-microscome.

. The condenscr of 'the micrnscope will then form a unifrrmly il-

~- luminated imazc of the front surfece of tho condensing systcom

. of the lamp in the plane of the ebject. When the speclimen on

. the microscope ig properly 1llumineoted, the field of view will
be completely and evenly filled with licht if the ~bjcet is
cviewed thr-uzh the asyepiccee In 2dditicn, . the ¢i~ht cntoring
the mlcrfscooe objective rust con010uely £i11 the aperture of
the CbJoCtiVu. This may “c checlced by casorvin~ the Dack lons
of the objeetive by remcving the cyepicce and by viewiny the
back lens through a pin hele can, It will be found that in
order to sccure thc best results the orndenscr of the microscope
should be carefully focuged for sach c¢blective. In the case of
_an oil immersion lcns, the back lcns of the oil immersion should
be- completely filled with 1isht, thus H”kln” certaln that its

iﬂ‘nunbrictl aperature is fullJ utilizad In the casc of e dry obh-

~ Jective (4 or 3 mm) the back lens ' need net be fully illuminated
when wOrking with 1ishtly steincd spicimens as too much licht
tonds to obliterate fine details in the snccimen. It is suzreste
ed to-reducc tho iris digphrepm of the crndenser of the micro-
scope so thet only 2/3 of tho aperaturec of the back lens »f such
an objective is filled with 1lizht, “hen workinf with 2il immcr-
sicn 1 nses, care should bé' tekon thet the iris diephregn in
front of the condensing system ~f the rescarch lamp, is ro ducced

as n~therwise too much of the ~hjecet is illuminzted rosultine in
"=lare", This field diavhregm sheuld be wide 2pon when low power
obJeetives are employed, The full numoric°1 snerturc cf'nn 0il
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. Immersion objbctlve is utilized only when coder wood 0il is nut
botwecn the front of-the rilcroscope: :condcenger and the back of
the slide. If-this condition is not fUITille, the nunericel
eperture of the observing objeetive is raduced to 1 =g 1ight
leaving thc condenscr pasgces tarcurh cir whosc. refractive 1ndox
is'1l as egainst 1.5 of cecderwood oil, -

(This contribution by Mr. E. H. Anthos of the Bausch & Lomb
Optical Co. Was prova red unon P‘OUuSt of the odltorc)

Leboleff, G.A. * Mothod of nounting The flv is blocbd ‘in
the rﬂnroduotive orza ns of DPQSODhllc; ‘e drop of phys1olog~
, ical solution ‘2nd the
“abdomon is sepﬂr ted from the rLst of the body, With two rced-
les the reproductive orgens {duct and goneds) are clearcd from
the rest of the bdonenal organs., At thig timc it is =dvisablo
to transfor the organs to snether drop of physioclogicel sclution
(on theo seme slide) in. order to climinete small hits -of forcign
tigsuc which may adhorc to the organs.. NvXt thé ormens 80
transferred into a drop of white of ogg on to anothcr cloan
siide (with shallow concavity) wvhers the orgsns are nl ceﬂ in
the desircd 9051tion. Exccss of albumcn is rvnovod hy meons
~of blotting paper.. This transfor: helps the orgens to adhore

To, the slide and nrevents their dryinne After leaving the
organs in the white of cgg for about 12 to 24 hours, the slide.
is thon pleced into absolute -alcohol),  then:transferred into
solutions. of 85, 50, 35, 15 ncrcent alcohol for about 30 min- °
utes or_l\ss in cach.: Thon the s1ide -ts roady to be nlaced in'
tap water, - If 1t ig desirod to heave the colorlcss perts of the
duct end thc overy difforontisted, the slide may. bﬂ'stplnoé -
with "11*ht greon", The testes, -however, ‘will wreserve natural
color, The preparation then is rcady for dehydra tion and is
passod through slcohol solution, -ending with absolute xylol.
Thlrty minutos or lessiig a. sufficisnt »oriocd of timc for kOGD*_w
ing the prenerstion ineach of the alcohol solutions. Finally,
tho oreporation is mounted in balsem or cuparal. . _' SR

1
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Thermal Contiol

Bridges, C. B. Incubators and For incub-tors 2and cold-
thermal control. - rooms of room slzc the
' lcast exvensive and best
engincered installation I have scen is that built et Stanford
University, Palo Alto, under designs of Prof. Douglaes Whittaker
in cooperstion with the Frigidaire Company, This controls a-
cainst both riss and fall of temperature and 1ts range of sct-
tings is from slichtly above freczing to above 400 C.
Detailed descriptiong of incubators and thermal controls
ugsed at the Pesadena laboretory and also 2% several other lab-
oratorics in the U,.S.A, are given in: “Anpcrntus and mcthods
for Drosophila culturch", Am, Nat., 66 250-273, 1932,
_ . For trouble~nroof inexmensive rolay that describeld by
Kocpf end Mezen in Scisnce 83: 109-110 would scem to be the
best available. - '

Crew, F.,A.B. Constant tcmworsture The room meesurcs 15% x
ro0oM, _ o - o 1% 9% x 81 8% high,

_ Thrce of the Wﬁlls are

inside ones and thc outsidc onc is to the South a2nd has a
thickness of 2!, The north wall is of 10" thickncss heving a
corridor on thc othor side. The remnininz wells =rs of 6
thickness. The rooms on elther side and also the corridor

have an averese tempersturc of 14° C. The flcor a2nd célling
are of acrro~concrete construction, and althousrh the sctual
thickness was not ascertained for ths purvosc of esrriving =2t
probabls heat losses, a value of 12" was tzken, The window

in the room is in the south well and hes & glrss srsa of ape-
proximately 16 scguere fcet.

It was cstinated thet 82 feet of 2" diamcter tubular

heaters loacdel ot 60 watts per foot run would be sufficilent

to mailntein the temperature of the room at any nrodotvrmlnud
velue up To 280 @. “with the outeide temperature at 5° C.

The hcecaters are mounted horlzont““lv in pairs on each of

the walls at a heilght of 15" from floor leveol. At time of e-
rection provision was mede for adding on cxtra tube to each or
any palr should 1t be desired to run at higher tomncratures.
As the suoply availsble was 230 wolts, 50 eycles single nhase
slternating currcnt, it wes voseible to =dopt = thermionic
relay switch for the eautomatic tempcrature control of the room.
The relay switch commrisecs & thermionic valve sunplicd by a
small treansformer with filement anode ond grid onotentinsls oper-
£%ing the triple vole mein contactor switch by mcens of the
enode current. The thermostat is conncected in tho #rid circuilt
and effects control by the application or non-noplicntlon of &
" gulteble potentisl to the grid. The thormostet is similar in
construction fo = Tlass mercury thcerrometer but in addition con-
trins two contacts onc of whiceh is in permenent cont=ct with the
column of mecrcury. The other is connccted to = smell spirel of
platinum wire, A small glass consulc contalning a2 short plece
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of ivon is locsted st tho too of the thormostct tube to wnich
is cttached a length of platinun wire, pagsing through and nake -
ing contzet. with the Hlatinum ghiral” q"1" iay meritioned. The *
c"psule ‘cen. bu.movcd up, 2nd down in tho tube by mcans of =~ bor-'”
manent nagnet applied externelly- ~nd hence the thermostst cen- !
be arrﬂnfed to moko- controf - ond "Op“n" the mein contretor switch
at any desircd tomoeraturo.' with this tvvu of..thermostat 1% is:
nossible. to. obtwln tanporeture rowul(tion within extromely fine
1inmits. B
On test 1t waa found thet in tne IV nt of tha filement of
the thormionig valve failing thoe wmaln contactor switch would
romain ton® and the room te mperature rise to excessively higb
lovel. A smell relay was therefore included in the filament
eircult and so.long as currcnt is flowing:in the filemont the
armeturc of the rclay is hold away from a pair of controts,
which when bridged by the- falling ermatire complotos o battery -
clrcuit to an alarm bell fixed in tho corridor.. .In tho ovent
of =n intcrruption of ‘the supply,. this.r lﬁyl"lqo opcrates ?hb
alarn, pell._ (Messrs.~Round & Robbrtson, Edinburgh). -
Seu ‘skotch : - )
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Gravett, Foward . L. Thermal control.  Temperature is controlled
systoem. . L with grcat exactnecss in

‘ the Experimental Zoology
Laboratory at the University of Illinois. ZElectric incubators
are housed in espveclally constructed high- and low-temperature
roomsg., While experlm*nts are bolng run it is possible to keep
these rooms from varying morc thsan one degree from 250 and 150 C.
Under these conditions the incubators hous d 1n them con be held
constent to within 0.3° of the requiresd tcemperaturc, .

The incubrtors used are made by the Chicago Surgical nnc'l ,
Electrical Compeny. The heat unit is = high resistence wire
coll and contaect is accomplished by the bending of e dlaphragm,
A twelve-inch General Flectric dish fan with lencthened shaft
so that 1t could be installed with the motor outside and the
bladcs inside of the chember hrs acted in 2 satisfactory manner
in keeolnt the alr stirred. The only attemptto control the
humidity is to kcep an ogen vessel of water in cach incubator.

A Thycos, ribbon type, be-rccord thermometer made by the Taylor
Instrument Company of Rochester, New York, is usod for a contin-
uous record of the temperature,

The constent temperature rooms are cooled by air blown over
brine colls and the hig h-temporqturu room 1s varied by steam
coils. Both systems arc under automatic eontrol installed by
the Johnson Service Conpany of Milwoukee.

Departmnent of Biology, Amherst : With the asslstance of
Collego. Constant tempercture . a grant from the Rock-
and humidity control. efeller Foundation, the

lcboratory has now come=
pleted the installation of n.constent tempoeraturc room espec-
ially desigened for Drosophila work, The room is about 15! x
8t x 8t ﬁnd is built into a storeroom on the bascment floor.
The walls and eelling are 3" cork insulstion attached on the
inside of 4" studding, =nd two coats.of watcr-proof cement
plaster are applicd over the cork. The outside is covered
with fir sheathing, so thet a 4% a2ir svace is encloscd, The
room 1lg air condltionud by an eir duet on the end wall, and
outlets on the side walls. The alr conditioning apparatus wes
furnished by the Carrier Co. and is cepablc of maintaining the
room at any temporaturc from B° G to 50° 'k 20 ¢ with a rol-
ative hunidity of from 20% to 1004 %Y 5%, At orcsent the room
is being maintained at 15O C with a relative hunmidity of 65%.
Water and elcetric current cre avallable within the room,
Within the room are placed 12 unit incubators, similer to
the two sholf tybe doveloped by Bridgzes end Plumkett. Each
cont°1ns an 8" fan run at low specd., TenborPtur s from 169 ¢
to 40° ¢ can be maintained over long periods within any of these
units. The heatinz clements sre oloctric bulbe and the thermo-
r0€u1ators arc toluol or 2lcohol £illsd, controlling the hcat-
ing elements by single releys cmplified by a vacuum tube. The
relay epnaretus was furnishcd by Lovett Garccau, Diamond Hill,
ReIe, at 320,00 ecach, The temperaturc at any point in thesc
incubetors veries not more than 0,20 C over an indefinite period,
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The humidity is controllod by the percentage humidity in the
room itseclf.,

In addition %o thu incubator chambors meintaining tomoer-
atures above that of the room, thcore has been insta 1led & larae
four door Frigidasirc. Within this have been introduced five
distinct insulated comvartments with doublc glass doors (about
14" x 10" x 15%") each with a hecating elcment enclosed in lamp
cylinder of .asbestos. The tenneratura '1s controlled by toluol
filled thermo~regu1ctors operﬂt1n~ the heating clement through
Dunco Relays (Struthers Dunn, Inc.; Phila, #CS-1022-#11,00).
The Frigidaire cooling system maintaing a temperatube of 40-89¢
around the insulated chambers, and temperaturcs up to 150 ¢ are

1nteined within the chambers with o varietion of less thqn
0 2% ¢ over ‘long neriods,

The system 1s somewhat unigue in that the room as a whole
is held at an intermediate temperature with 2 scries of 17 com-
partments at accurately controlled temperature above and below
that point. -Such 2 system is much less expensive than that of
keeping the room at the lowest point, »nd the various intervals
arc more &asily meintained, It has now been ‘in operation for
threc months and seems to be entirely ssotisfactory.

A scries of Wheatstone Bridge Resilstance Thermometcrs which
'will make a printed rccord of temporaturcs end relative-humidi-
ties of six separcto compertments simuletacously (with eand. ac-
curacy of #0,25° @) is now being installed.

' The room is lerge cenough for o scries of shelves end a -
table for microscdplic work, so thot observation rg well as
other typés of work can be cerried on.-

' The total cost of the whole installation W“S closo to
$4000,00, The room and.cauipment were planned by the members
of thc depertment, Further detsils con be furnlshed by wrlting
to H. H. Plougho". .. . . e

MedVedev, NJN. Thefmal control As expericnce shows, the
- " best solution of the in-
subator problem 1s the COnstructlon of one big room-~like therm-
ostat instcad of a number of them for 3urson“1 use or for the
use:of some workers., Ths small incubztors arc uscd only in
speeial work, when hizh or low temperaturcs nrc desirable. -
The thormal control system of Frank thot we adopted, after
much exoerionce, may be generally rccommended as a.vepy precise
and cheap one. It -consists of two regulators (see figuro), one
2F which (2) kecns the desirable te mporﬂturo (e.g. 268° C); the
socond regulator (1) is an extra one and broeaks all -conte ot
e the tbnporature in the incubator nccidently reaches 2-9
asgrees above the point desired. This complete breakace of the
’?dnt is brought about by the spring (3), being so designed
th 't 1t breaks the current at a definite tomperaturc but docs
not close 1t asain sutomoticslly. The soring (4) on the other
hend, bresks snd closes contact sutomaticelly., Both regulators
;1c2) rs well as the bronking parts (5,6) arc mede from bimetal=-
Lic plates.
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Use of similer thermostat rooms ~nd thermsl control systems 1s
revorted by R, A. Masing and A. I. Zuitin,

Mosslge, Jeanne Congtant temper- . Congtant tomperature water
ature arrancemncnt, - baths up to 28° arc used

- at the Zoology Laboratory
of Columbia University with great success. The flics are pleced
in six inch viels in wire holders, the upner two inches above
the water lovel, with deen Sotton nlugs, This giyes a tempera-~
ture accurate to within 0,1” and 2 lorger working sop=ace than any
of the usual small laboratory incubnters.. T

shull, A.F. Heating units and Heating units for tcempeore
thermel control. . - aturc eablnets mzde vp 1n
- _ . eny fornm, similar to those
used in poultry brooders, nay be obtained from QOakcs Manufactur-
ing Co. Inc., Tipton, Indiana., A smallesizod.unit costs $1.20,
Temperature control for these cabinzts may be obteined with
Circuit Breakers, made by the above company, 2t a cost of $1.30
eaChu ' . . . .

Comars, A. Incubators, - We.use Comnon incubeotors

. . ;0f Charles Hearson of
London and Hugersboff of Lelpzdg., YWe hove also some incubetors
built in thie Institute. -
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Gottschewskl, G. Incubator, The following figure shows
I BECEE the deslgn of ‘thc ingubztor i
used at our-laboratory. Thls incubator is bullt a2t our Insti-
tute. -The capacity is 150 .culturc:bottles, - It costs about
800 R.M. including thermo-regulator which ig obtained from - ..
Leltz, Cat. 32A no. 10190, Neuer ‘Eléktro=Prizisions-Thermo- -
regulator grosscs ‘Modell and costs 98 R.M, A
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Hersh, A. H, Incubators. A multiple tcmperature
. 1noub"tor, total length
about 15 feet: 1ncluding en ieebox =t one ond and ot the other
an electrically heated woter tank fitted wlth thermoregulator.
A long copper trough insulsted with aloss wool serves for heat
conduction. This apparztus 1s qlinhtly m0difiecd from model #3
described by C. B, Willisms and T. *7.. Kirkpatrick {1924, Toch~
nicel 2nd Sciontific bulletin # 38 Ministry of Agriculture,
The Governnent Preéss, Cairo, ?prts The thiek. conner trough
1s deep enouzh to ﬂccommod?te 8 oz, bottles., “hen 'the hot
tank 1s kept ot about 400 @, = temperaturc gradient over the
interval 100 to 350 can be mqint ined with suffigicnt con-
- 8tancy for ony invegtlpation which does not reoudro sny ex- |
tensiv' amount of snace 2t any sinaglce temperatu;e.

SDenccr, W, P. Incubﬂtors ' - In culturing m=2ny smecles

' of Drosophile optimum
tcmperaturo conéitions sre oxtremely- 1mportrnt end even in the
cese of ecslly cultured speclcs such ag melanogsster, virills,
or funebris much of the trouble with mold, nitcs, =2nd infertil-
1ty would be obviated by starting culturcs at the optimum tome
peraturc.

_ Th¢ incubctors described below =arc not presumed to take
the place of the.cccuraste 2nd elaoborate temmorature control
systems develoned by BleUuS enéd Plunkett, They do, however,
supply at very littlc. oxoonsc & means of rearing large numbers
of stock and vJnovrm\,nt 1 culturcs ot o temperaturc fluctue ting’
not morec then e dexrece centigrede,

A casket pock (rough box) -may be secured from any funcreal
direotor for from 25 to 50 cents. This consists of & strong
light wooden fremecwork to which is tzekced three »nly 1/8 1nch
wood veneer panels. Thése boxes vary:'in size; onc of averag
slze we n~re using has the following inside mc,surcnents' longth
7Y 40, width 2' 6V, depth 2! 1", The 1id 1s hinged to the box
with threc or four hingce, ~nd hooks or other fasteners provided
to hold this door shut. As the wood vencer 1s tncked on the in-
glde of the framcwork, peonels of cellotex or other composition
insulating matorisl ere cut of = sizc to fit snugly into the
framework on the outside., These arc held in ol=ace by one or two
light lath tacked ovor them and to the fremework, The box 1s
st on end and may be nut on enstors., Tho first shclf 1s nlaced
2t le=st two fcet above the bottom. These shelves mery boe made
of one-h2lf inch wire mesh tacked on wooden fremes which reost
on supports nailed to the framowork. ~Bech shelf, for an incu-
bator of the cbove dimensions, hes = coorclty of 100 half pint
milk bottles. Flve shelves can er-sily ‘be uscd with zmwle room
for removing culture bottles from the beck of thoe shelf without
disturbing those in.front. The heating unit consists of electriec
1ight bulbs placed in or near the bottom of the incubstor, A
thermostat is pleced on the back wall about niddle of the
incubator. One light bulb of 80 watts ig copsble of keeping
this incubator with a2oproxima~toly 40 cublc feet of air snoce
about three degrces ¢ nbove the room tonperature. YWe use a 60-
wett bulb in scries with o bi-metallic thormostnt and other
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bulbs which may be turned on, but which are not in serics with

the thermostet. By carrying a licht load on the thcrmostat
denger of  sparking and sticking 1s lcssencd; then if this does
occur the temperature will not go so high thtt sorious damage
s Aone., It 1is of course desirable to usec a room for fly culw
ture where day and night tomperature fluctuete to o minimum,
A cellotex shelf is provided which meay be fitted in at sny -
level to cut down the size of the incubotor when the full ca-
pacity is not needed, Such a 500 bottle incubator. gives sur-
nrisingly 1ittle fluctuation in tomnerature from shelf to shelf
corners. This may be due %o.the long distancc from the heating
units. to ‘the, first shelf., A gelvaniged pan three lnches deep
covers the bottom of the incubstor and is koot full- of wctcf.
The iacubstor, when empty can easily bu moved by one person, =
The totsal cost is less then $10.,00, ich an incubator hes been
in uss In our laboratory for two yuars, with no aporecieble
WeEL s o . :
Stern, Lurt Incubators. ~ Two-shelf incubstors with
e S T

. L toluene mercury thermoresu- -
lator and Aminco fel Y8 as described by Bridﬁes, 1932, Am, th..
pe8. 258265, In order to kcep temperaturc constant at or be-
low outsidc temperaturss (no cool rooms avellable !) we have _
ingtalled cooling devices above the hoating units 2t the hoight
of the middle sholf (2) copper tublng, through whlch running
water circulatcs constantly is sufficient for keeplngz the
temperature within o fow degrees below the outside t“mooraturc,'
(b) for lower temperatures a grid connected with a refriger
ator unit 1is bulnﬂ used, : -




6:50, Equipment DIg~6
Utensils

Crew, FedeEs Culturc bottlcs. ‘Half-pint nilk bottles
_ - - are uscd for stock cule

tures. For conveniencc 211 exvnorimentel work is done in 4"

x 1% vials, : - -

gottschewski, G. - Culturec bottle ~  Culture bottles can be
and ctherlzor. . obtained from Bartsch,

: Guilitz u, Co., Berlin
N.W. 40, Doburltzor Str. 3-4, Cost is O 20 R.M. per vpilcce,
The ethorizer is mede by the Jenaer Glaswerk Schott u. Gen,,
Jena, and costs 8,50 R.M,
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Kyoto University. Culture bottles Generelly the bottles
for pickling the scnlllon

(211ium bekeri) are used. The bottles are uscd w1d01J in Japan
end can be purchased at a low price (= bout Y4 per 100 bottlcs).
The sizc ond the volume of the bottle src ns follows: Height,
about 18 emj inside diamcter of the mouth, about 3 cm; inside
diemcter of the bottom, about 6 cm; volume, about 550 cec,

For speciel works, the smell mllk bottlecs or other adecuate
bottles end tubes are uscd.
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gravett, Howard;LL - Culture . .. Thé bottles used for the
bottlcs, L _  Various stotks are wide=

. mouthed 250 c.c, bottlcs.
The: dlmcnsions arc as fOllOWS' heivht (including neck) 6 ‘inches,
width at base and below neck 2. 5 1nchos, necek 1 inch end width
of neck 1,25 inches.
Hemopathic vials (3/4 x 3.5 inches) are uscd for dx;ori-
mental work in which single palr =matings are to be uscd,

Medvedev, N.N. Culturc bottles For individual crosscs
S ' and tests we usec vials
80 x 20 mm in size, - In order to get a large number of flies we
use a speclal kind of bdottle, "ﬂopt"d in our Institute over two
-years ago, They are made of thick glass, nreventing the acci-
dental breadage of them. The size and dimension of ‘this kind
of bottle is given in the followin~ fiﬁure. .

oo

4

i
1}
’l ]

Shipnan, .. Culture bottle, - Due to thc hirh gost of

e

.tre nsoortatlon on the
bottlcs dosi*nod by Bridpos and manufacturcd by the Owenge
IllinoisrPﬁcific Coanst. Comoeny 2t Sezn Franciseo, it wss ncces—

sary to find e substitutc bottlc manufacturcd ncercr homz,.. .
The writer has found o Urine S»heccimen Bottle, No. 820, manu-
fectured by the Glasco Products Commany, Chicego, Illinois,
guite satisfactory. The bottlc is medce of the seme tyone of
glass =s milk bottles, has strzight sloping sides, the inside
top diamcter is sbout 1/4 inch less thon the inside bottom
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diemeter, and has milk bottle type opening so that papoer caps
may bé used if desired. The writer handled threec gross of them
this -summer with an.average of about 35 effspring per hottle and
had only four ceses whire the food cake shook comnlotaly loose,
delly removals were made so that the doncor of loosc food c2kes
qu much greater than in routine stock. work. (Copied from DIS-

31 54).

Spencer, W. P,  Culture bottles. _ For séme months'I. hev

" been using smell greo
end whitec 'zlass solt end pepover shekcrs, with 2luminum screw
ceps in plece of glass viels for culturing flies, Thcec shak-
ers can be purchased for two for five ccnts in any 5 and 10
store in the U. S. Thoy have. a tot 1l ca U”Gity of 60 cc.; we
use 15 ¢c. food medium in them.as compar >d, to 30 ecc food medium .
in & quarter pint milk bottlc and 50 cc, in a half nint bottle.
As the holes in the screw caps are l-orge cnoush to let Smell
Drosonhlle throuch, circuler disks sre cut. from. librery cards.
and fitted inside the &=ps, and then punched with ncedle holes.
“When once a cep is fitted with a card-boerd disk it can be stor-
ilized 2nd uscsd nmeny times before 2 new cord-board disk is needed.
An ordinary library card is cut in four wnieces, 2-1/2% by 1-1/2",
eech plece 1s folded once ond thess 2re stuck, one into cach
culture bottle. The c~rd serves a double surnoss; 1t 1s suffi-
ciontly rigid to hold thc food vlug in »nlacc in case of CO
formation, as it nushes orainst the scrow cep; then 1t furiishes
pupation surface. A larger scuarc bottle, with sluminum screw
cep can be purchased for flVO cents each. . This bottle occupics
the same shelf spoce as.e half pint milk bottle but hqs consid~-
crebly more food sur;aoc, I =m using the smell shakers for reea
ing stock culturcs cf a numbar of tho smellor Drosophil. species
as montium, bipectinate, and affinls, and for meturing flies of
slow breceding spscies., Small ters medc of strins of library
card are usid for rumbering, and theso tacs erce fitted under the
edire of the screw cap, It is to bc hoped thot eventuzlly sou
culturs bottlcs, with sluminum screw ceps punched with very fine
"holes may be nlaced on the merkct. Such bottles made of clear
glass ought to sell for not more than fivc conts o pileoce for
lerger sizes end cosreswondln"ly less for small sizes. However,
it is not likoly th»t these prices con be securcd without the
cooperation of =2 number of the 1- reor laboratorics.

Amherst Laboratory Ethorizing It hes been found that a
vottle. rubber Walterl!s Crucibls

- Holder furnished by any

- laboratory supply house at thirty-five ccnts is an excellent
stopper for the cthsrizins bhottle (of. skcteh) and makes the use
of more expensive and more complex bottles-unnecessery, The
rubber stopper flts around the lip of any bottle or vial, and
fiigs shaken out fall through the glass funncl into the bottle.
A fow drops of cther from & droppln~ bottle on the gauze around’
the stem of the funnel is sufficient for several samplcs of.
flies.. The outer 1lip of the rubber . stopper shoul@ be sround
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down to form a narrow unpcr lip
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211 around, The stom of the

glass funncl is cut to = suitablo length and fire oolished.

Woalle s

- Demerec, M,

\!z\L( \ \

Vel ¢

f( /J/ % I I '

ether mﬂ(J bn #lﬂ
',fubkar 7M/Dé

% I
1

1 coftun

i

‘._...-_

-
a

at 50 cents a.piecc;

! ,Miokey,

Goongs H.~

kil ¢

1l iveli2d

funnel

tork

P\&s&Q!

‘Df({ot

?7-—" MITa e SOMQr

oY farlsx

LLTQ W ) "

': ;meﬂa<s uc<3ri5
>)# / :
< tovk g}({a sz.r__'_.

. _‘l“‘.' .

.'. ~N
o N
N N

© We ordercd it from Eck & Krebs, 131

} /’//z ‘s /(/ N W (’/
- ga a-;z ..

" The féilbwing'drawing

repredcnts en setual

" sizg cross. section of

the- othorlzlng bottle
used ‘in our laboratory.
The .design 1s a sllaht
modification of .

early Bridrels dcsipn.
‘Ether ig- vourbd “n
throufh tha bottom holc.
A fow drops suffice for
onc hour's work,,

SneolinﬂtionS°
Funnol* white' ensmalcd

178 quart 1woroved fun-

nel n”nufpcturﬂd by the
Vollrath Co., Sheoovr°n,

. Wis., obtainable in herd-

ware storcs or coqu be
ordered throurh’a hard-
werc store. Top ;s cut
off to it the culturec
-bottle and bottom cut

off to fit the rlags
vessel, Cost 30-40 cents.
Glass vessel: Cen be

‘made by any ~lass=blower.
*fest 24th Street NuW York,

(CODICQ from DIS—2 62)

Etherizer.

.structed from e vure 2luminun,’
top, (may bz nurchss

hPrdW”T“ store) 2nd 2

v

A vbry 31male tyne of
Othele“P may be con-

82 nmlﬂss funnel, 2 in., across
ed for about 75 ecnts ner, dozon at 2any

A.C. glass cerburcter bowl (zc Auine A.C.
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service part no, 854004, 15 cents cachy A,C. Spark plug Company
Flint, Michigan),

Tho top of the funnel must be trimmed down to n slightly
lerger size then the dismeter of the cup then bent ovor the
latter's edgzecs Around the funnel tube o mass of cotton covered
with chacsc cloth is wound tizhtly ~nd held in nlace with fine
wire or with strinm, PFinally, the lower tip of the tube 1s .
slit in scvoral places upwerd to -the cotton =~nd the resulting
"fingers" bent up to help hold the cotton scourcly, This cther-
izcr is probebly bost ndnoted to usec in a laboratory where
1ittle fly work 1s donc or to elemontary studonts usc, becausc
of its.gimplicity =nd chcapness, but it .1s not sulted to PO~
longed Drosophila work because of loss of ether. '

Doubtloss the improvement describad by Stern in DIS-1
snd by Domgsrec in DIS-2 on Bridge's original cthorizer (132,
Amer.Net, 663 250-273), leave 1ittlc to bo desired in the way
of an ﬁtherlzur ncvertheless, through numerous experiments we

'~ have devcloned & neow model: based upon Muller's sugrestions in

DIS-2. The cccomonnying sketeh rpuresgnts an actual size
section of our specisl deslign.
The zl~ss oottlu is en ordin-
ary specimcrn” Jer {Cenco no,
10375 wide mouth bottle, dlam,
2~-1/8", ht, 3-1/4"; screw cop -
size no.b53; 40 cents a dozun)
henee mey bo replaced very
readily if oroken.  The upper .
portion, funne¢l =nd tubke, 1is
made of Bakelite turned on =
sm~1ll 1rthee Part A 1s feosgh-
ioned from Bekelite BT=45~000
at 60 conts a pound, and parts
B and C are of quﬂlite BT=61=
893.5t $2.75 a pound, (procurcd
from the Bakelltb Corporqtion,
2-i7 Park Avenue, New York City).
The latter rrede is used for the
tube =and stopper becwuse it can
be polished to = highly trans-
narcnt quallty.

This seriow cop. jnr hﬁs a
dismetor about ecoual to. thst of
tho mouth of a nmilk bottreiand
the th¥sads give 2 nice grip,

- thoereby Upking it convenient,
after the milk bottle hes UDen-
inverted over the rim (r), to
hold it in place with one haond
~nd knotk the whole ubﬁinst 2
large rubbor stopbher. .

Merely the friction of a
ticght Joint is sufficicnt %o
hold tnu uubo (B) in the top (A)}
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Tho bottom of the hole, drilled in the tube shoud not be 901nt—
ed but must be rounded so0 ~s to provent £fIles boinw ught. .
Very small holes are drilled into the side of the tubu ?B) to
Aallow ether vepor to cnter from the ~lass Jar. GCotton should
be packed in the bottom of thc glass jer (E) and hold in place
by nlaster of naris (P) which should bec perforated. "If the
tube is polished, it is possiblc to sce the flics from the side
2nd to tell when' thny sre anacsthetized, Tther may be added:
clther by pouring it into the tube or bv droppiny 1t onto theo,
plaster eftor removing the ton (4). :

It is nccessary to add cther only about once a day, or
cven at longer intervals if the stopper remsins in place when
not in use¢, Not oniy is the savinp in other: rcemarkebhly cconome—

cal. but elso valuable sin rogard to tho comfort snd woll-bo ing
of ‘the investigator. Indeed, this. latter consideration wos- the
chief reason for dOJx]OOlng our new design,

Muller, H. Jde Etherizinﬁ bottle. , The type which I hev
: : found most prectical nll
round (and at the seme tlﬂu the casicst to construct, rcpair .
and clean) consists of o glass containing-vessel (whose shape
may be.chosen according to the convenicnce of the operstor),
into the neck of which isg firmly fltt”d prﬁfurebly through the
mediation of a hollowed-out cork, funnol, preferably of metal,
with an uoper end wide eonough to fit azainst fhe mouth of the
widest-mouthed culturc vessel used. To the narrow end of the
funncl, below, 1arﬂe gulgtine capsule of the semé dlameter,
' . ,~ end containing numerous fine
. . » needle=-holes, is glued on,
X  .In ‘the space betWeon the hot-
-~ . tom of the suspended cepsule

: : and the bottom of. the con-
S 0} t(inlhg vossél 1s-packed.a
viae! _ _ Sl

ags of dense dotton,. (which
must“not ‘touch thec capsule),
e, Fligs go in and out through
. the same ovenin~T, without
- manipulation oa any stoppers
<. belng neccssery. and are

"ouickly etherized by the

diffusing cther. The ecther
used need usu2lly be addcd

- fo the bottle but one 2 - -,

it day, -as 2 nminimum is Tost
(en 2dvantage both ecoroni-
¢ally. and vhysiolosically).

. If desired, gless ceon of
course be - substltuted for the
gelatine, but the latter has
considerable durabllity cnd
the ether can be poured in

- directly through the gelatine
sieve., The latter is letor
wiped quite dry with a peint
brush. ( -opled from DIS-2:62

wooden ,,‘-4
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Spencer, W. P. Etherizing The bottle I am now using
bottle. is an adantation of the -

one described by H. J.

Muller in DIS-2,

Wide-mouthed heavy alzass, snvciment bottlae of 9bout 60 cc.
cepacity; cork to fit. A holc 3/4 inch in dlameter is cut
throuch the cork with a large borer and then reamed out so that
& 1ar~e zelatine capsule, dizmeter 3/4 inch and length 1-7/8
inch canabu fitted into .the lower end of this holce. It is
pushed in but not: ~1uod. With a hot needle numerous holes are
punched in lower end of capsule. An 2luminum funncl 2-1/2
inches long rests in the cork and sticks well down into the
capsule. Cotton is vacked in the bottom of the bottle nnd
before using = Dipottg full of ether is introduccd. Then the
cork with c”osule is inserted, the funnel 1laid in place =nd the
flies Jarrcd into the capsule. When they arc othorized the
funnel is removed snd thoe flles poured out on the counting cord.
Etherizption Time 1s slightly longer than with the Bridmes type
etherizer. Simplicity of construction, easc of cleaning, and
the faet that capsules sro easily roplaced arc advbntagos. Ir
the bottle is kopt covered whon not in use onc pipette of cther
lasts for hours.

Recently a workman in our laborastory constructod 15 of
these etherizers in two hours time,

Total costy:

Construction time ~- 10 minutes

1l large COrK ———wew- .02 cents

1 gelatine capsule -.02 ¥, ‘-
1l a2lumin, funngl ---,10 "

1 spcelimen bottle =~.156 "

gtern, Curt  Food-filling funnel A funnel hes been con-
ond ethorizer,. ' structed which facili-
' tates the filling of
food-bottles., The funnel is made of metel and hes a capecity
sufficient for food for about 60 bottles, It has a metzl fau
cet which is eesy to handl®e, The funnel is mounted on a stnnd
but can be dctached for cleaning nurnoscse. Below the funnel
opening the stand has 2 hole throuch which extra drops of the
food fall through, so that the bottles do not *ot dirty. The
base of the stand has 2 rail which guides the bottless . This
funnel cen be obtained from the "rill Corporation, Rochester,
N.7. A similar model has been in use for many years CET
at the Kalser Wilhelm Institut =nd has proven a great T
help in rcdueing the time and labor involved in the
preparation of fly-food. . —
The 1ill Corporation has also on salc an gther- | _ (b
1zing gless following in goneral the dosirm of C. B. [[J|

Bridges (32) given in Amer, Nat., 66:250-273, An im- [/
provemant consists of the followings Instcad of 2 (E{}S)

smell funncl =nd o layer of plaster of Paris which

‘have to be fitted “nd festened into ecach 7lrss indle

. vidually, a one plece metal funncl and ethor holder 1s used
which fits in without spceiel fastonings devices,. (Copied
from DIS-1: 57) )
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Amherst Laboratory ' Pusher ' L
_ . SEr e

— - , e copper hlock soldered
~ g o e “—"”‘J“-'w- o 9 /_' -0 - i . c
\‘4-':;--— e —— 7y //, fr s /D net / : lis -f--or(:?tb
&\::~~ “t"““\“‘_\.:-;.:_.r el L7} ..._a._:.:\
\hN—-Q\\\_ — A
R A TP S - ' -,

Forceps with ogncil attached ta so@ed ur S?ionting fly
and ~ocording. - : '

Mickey, George H. Pusher ¥ “An exccliont fly aushor
: ' " may be consufuct out of
e metal ncedké holder (80 mm 1ong,'W1th serow chuck' for aolding
needles; 20 cents each, no, 2978 Schasr and Comnpeny, Chicazo),
2 steel snedr paint ngodle (40 cents doz., nc., 3951 Central
- gelentific Cotpeny, Chicamo), a piede of rubber tubing 1/3 in.
inside diameter, a2nd o no.3 or no., 4 red sable point brush
(obtainable at any vsoint: store for 20-25 conts cach). Red
seble is 1ittle mora cxnensive than cemelts halr but is nmuch
more satisfactory in thet it wears longer and heg more "lifen
or spring. In placc ©f the woodon handle of the brush- onec
should subgtitute the motal necedle ‘holder, thc beck-cnd of
which is held in place by any ~ood metel cement. Then the
plece of rubber tubing should be sIlipped.over the hondle to
neke a larger, firmer grin. The ?nrlo 6f the necdlels spear
p01nt can be filed down to suit individual nre f“ronco. *Thon
:tho needle is- 1nsertpd, tho »usher is ready for usc

Shioman, Enmet E. Pushers, " In hendling indiVidual

. flies the writer has found
nﬂir of re ~u1 T dental forc cps hizhly sotisfactory. They are

about 15 cm. long, the points bzins sct at an angle sro about

17 mn, long. The spring tension mey be rcoducced by arinding on

the inner part of the springs necsr the bese. The writer hes

found them morc comfortable for long use and the voints stay .

in good elignment. Thcy may be obtqinud from arlj any store

hﬂndling dental and medicel supplies;

Mickey, Gearge H. Counting . Until reccntly a2t our

' El:ﬁg- e - Austin leborstories the -

most setisfactory vletes
on whlch to count flies has bben old glass photOfrﬁnhlc or lanw
tern slide plates which we rﬂ out of C“tv. At first they arc
ather to6 1light in color, causing roflection and glare, but
gradually bacomc darker the longer thcy ars cxooscd, Disdavente-
azes arc thet the color finelly turns too dark, the emulsion
wears off throurh sllding on thb teble top, Lnd tho vlatcs ~re
broken too oasily. We have Just rcceived some baked cnencl
plates from the Burdick Tnamel 8ign Commany, 36 South State
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Street, Chicago, which have none of thesc disadventarcs. These
new plates, made of 18 Gr. steel S x 5 inches in size, cither
have both sides covered with o medium dork grey baked cnanel or
have one side white and the other gray. In lots of 24 the price
1s 75 cents each, ' . -

(A plate of opague gless was found to be a very satisfactory
counting plate. It gives a rigld, smooth surfpoe of ood ontical
guality for examinina flies. Such =2 plate e=n bc cut to any size,
Opal gless orn be procurred from various supnly houses. - Editors).-

Muller, He Jo Fly morcue - ' In place'of thc usunl
o method of havings o Jar of
alcohol or other volstile fluild into which the flies to be dis-
cerded arc dropped throuch a nerrow slit, 1t is rmuch morc con-
venicnt to heve o broad dish containing a non-volatile oll,
The used oll from automobiles affords a convonlently obtained
medium. The opening may be protected by a widc-mesh wire grote
ing. The flice do not have to be brushed off 1in any exact men-
ner, but mey bc mercly Jorred off by knocking the porecelaln
plate against the screen with one motion of one hand. Rencwal-
1g seldom necessary and therc are no disturbing odors. Thils
method was uscd independently in Texas and in the USSR.

Mickey, George H.o Trays | A very satisfactory
for viéls container which has not

: been recported to DIS but
which has heen in use for handling flat bottomed shell vials,
is a round tray 11 in, across and 3 in. dcep, made of 20 Ca.
(or lighter) galvenized sheet iron. Such & tray csn bg washed
and sterilized repectedly =nd will last .indefinitely. Since

"1t holds sapproximately 100 vials, nodo more convenient method.

.- for handling end filling vials without sctually counting “thom
could be desired. Morcover, this contelner lends itself ad-
mirably to 2 method suggestcd by Altenberg of etherizing cul-
tures "en masse". For this, thc vials.nrc inverted in one
tray, covored with » towel half-saturated in cthor, end then
covered with snothor trey., THere is very littlc dengor of
ovor-ctherization snd the flies do not stick in tho food since
the vi=ls erc invorted., These "tins', as they =re cslled,
were constructed by o locsl tinner at a cost of 50 cents cach,

Bridges, C. B. Light =~ Light for the binoculer
. should fall on . the flics

snd white-gless plate as = brosd-base converging beem-whose

{ axis 1s =bout. 45° from the vertical, which =ngle gives least

- ~highlights and disturbing roflcctionsy” "A frosted 100 7 tung-

« gton globe focused through g 1l-liter globular water fleosek,
placed Vvery close to the fliés, is excellent. - o

. “ About 15 diameters sécms to be optimum magnificntion for
routinc binocular exmmin~tion of Drosonhila, sinec higher nag-
nifications heove so little depth of focus that specinl or con-
tinual refocussing i® ncceseory. Co
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Mickey, George H. Lighting - - Our present are-nmoment
arrangement, . - for dissecting binociuler,
S ' : lights, ete. 18 as 1llus-

treted in the following sketch, - M), microscove; P, cnomeled
counting plate; Mo, morgue, composed of finger bowl contalning
used crank case oll and covered with wire test fube holder cut.
cown; E; electric sockct on table top; R, rins stand screowed °
into hole in table; B, 500 cc. round bottom pyrex flask with
short neck, filled with glycerine. {much better than watcr) for
cooling and concentrating the light rays; 8, shade of brizht
tin (enameled black on‘outside) inside .of which is a 200 watt
frosted 1light bulb; €, cardboard to throw light down; S!', small
black shade on microscope to shield eyes from light,

Parts S5,B, and L. should be nerfectly =zligned and sdjusted

to meke a fiocld of light 2bout 2 in. in diamctor immediately
beclow binoculer, - ;
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Stern, Curt Foot-focu51ng ' . A Sppcicl foot-focusing
" device for binocular.. B - device for binoculars
L o .~ has been constructed by
Bausch & Lomb Rochestor, N.Y. A simple system of levers con-
nects a foot treadle with the focus1ng eQjustment screw., It

. works with very little friction. This device proves highly

"~ useful whenever it 1s desired t6 use both hands for handling
of the flies, c.g., in work with somatic sogregation or in.
opcrative work with any'object. The device ¢an . be cdapted to
different binoculrrs. The binoculer uscd in Rochester ig con-
structed, with certein changes, according to brinciolos sug-
gcated by Ce B. Bridges. _

T

Oliver, C. P. A dry heat ' Wherc storilizing couine
,sterilizer for cotton plugﬁ._ ment 1s not handy or not
' " availeblo, 2 smell dry-
heat st“rlliz or cen be nmade ot 1littlc cost.. Heat is supplied
by 2 common elcectric hot-plcto (600 wattg). To keep the cotton
- .from scorching =nd yet to kcep most of thc heat from being lost,
T put a- ten-inah-deep ‘bucket between the plrtc ~nd the storilize
_ing chenber. The open thd of - tho.bucket should be placed on

tae plate and should have a dismctor as lerge’~s thet of the
electric coll, A largc hold should be cut into thc bucket
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bottom, and it 1s better to have most of the hole covered with
a strip of thin asbestos, Eight to ten small holes cut into

the side of the bucket glve the nécessary circulation, A 1o
common, tin brsad-box (10 x 12 inchps) with the typ filled with
numerous holes made with an ilce pick serves as the sterillzing
chamber. Cotton placed on the bottom of the box will scorch

1f the temperature goes too high, - To elliminate thls condltion,
cover the bottom of the chamber with a piece of thick (8 mm,)
asbestoe, supported at two ends by pieces of asbestos, Asbestos
also lines the lower parts of thc sides of the box, although
this may not be necessary, 7Into a hole in the top of the box
thrust 2 thermometer down into the mass of cotton. Heat sasily
rcaches 65° ¢, and the cotton does not burn or scorch.
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.. BREEDING WETHODS'
- “\' _ Culture medig
- Bridges, Calvin B, Food formulq " The food formula in use

- in thc ®Pasadcona laboratory
by all workcrs 1s th-t aubllshed in Amer.Noat, 66: 268, 1932,
Water..oooienivonnnenesn, Jee75,0 coc.
Molesses (frou from 80 1345 c C.
Cornmeal (coerse yello%) 10.0 grams
Agar-Agor. . 1.5 grﬂns
About 60 c.c. per 1/2 nint culture bottlo. C
Other rccommendetions in’ the 2bove naper in Amor, Nate
still hold substantially correcct, '

Gottgchewski, G. Culture medium. Normalfuttermenge tlr ce.

' 60 Kulturflaschen.
2000 cem HoO und 30 g Agnr kochen lassen, bis Agar gellst, dazu
125 cem Hy und 375 ccm Sirup, Schliesslich 600 cem H,0 und
400 g Moalsmechl zusetzen, das Ganze zwel bls drel mel afkochﬂn
lagscn, beim letzteon Mal werden 1=3/4 g NipoglneM klnzugofuvt
(Nihrmittelfabrik J. Pennor A.G. Porlin-Scthuborg, konsecrvicrendce
Wirkung vcrhindert dos Schimmeln der Kulturen) Das Putter wird
dann inFlaschen (vgl. Fig, 1) abgefullt; dazu kommon cinige Trop=—
fen milchiger Emulsion von Backerhcfe in H20 C>"olost Krepp~Popler
und Zillstoff-Wattckorken. Vor dem Abfiill%n wird alles in 1509
ster11iziort (clektrischer Sterilisntor), Xoch- und *bfﬁllgofﬂsse
(liver letztere vgl. DIS-1:57, Avpare fus, C. Stern) sind so bomesson,
drgs glelchzeitlg cine Futtornongo fur 300 Fleaschen geolocht werden
kann, Bis zun Gebrauch werden die Flaschen in Eisschronken aufbe-
wahrt,

gravett, Howard L. Food formulae The banana-ager-ycast food
is used for most of the

exocrimental work., The formula for thc food is ~s followsg

100 c.c. of soft water, 100 grams of well-rincncd banana and 2

grrms of agaresger, When the food is cool, =2 smoll pinch of

pulvcrizgd yerst foam s added, It is thcn allowed to stend

ot 25° for about 24 hours before using.

The Cornmee 1~sorghum-ﬂg1r food is used for meintalning the
fly stocks. The formula ed in the laboratory 1s es follows:
1155 c.c. of water, 22.5 gm. of egar-sgar, 210 c.c. of sorzhum
and 120 gm, of cornmeal. One thousand c.,c. of W"tur is
boiled end the agar =added. The rom=inder of thc water is mixed
with the cornmesl to which the sorghum hes 2lrcady been cdded.
This letter mixture is then odded to the wator and ager, stirrcd
well, and placed in bottlces. '

Wilbur M. Luce adds & c.c, of sorghum to thc regular banance
yeast-agar food and finds it very satisfactory for experimental
work., He also tilts his vials aftcr pleocing food in them in
order to 2llow it to harden on 2 sl=ant. Ho clesims this lessens
the nossibillty of gas formestion r~nd ~lso increases thc surface
for yeast growth., (University of Illinois)
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Kyoto Laboratorx Food. . formulae

2 e~ Y

Agar-aﬂar -oooqaﬁwuc.-....-
Koji (malted PICE) eeeeerrnnns

ceeee 10 gr.
«+100 gr.

Brown sUZAar eeee.ceosecse 40 gr.
Acid notassium phosphate (KHBPOA) 0.8 gr.
Watel ceceisvnnsasnonenecans .e+.800 cc.

Use 50 cc, ver culture. Heat the agar in the water (about
600 cc,) to dissolve, add the Koji ground in a mortar, with the
sugar, the phosphate -and the*remeining vater, This. medium

.developed by M, Chino gives ‘satisfacgory:, reeults~for"D1 melan-

- ogaster, D. virills, D. & s6ne and many otheriBoediss. But,

.., for D, 'repleta, D. buskii and‘a’ few other species, i1t seems

prper té-add albuminous material such :as peptone in the above

o medium.-

a) Stenderd'—Nahrb'o den fﬂr
D, melanogaster:.
Ruben-eirub 125 £ Wasser 710 : Agar puly. 10 erhitzen bis.z.
. XKochen; dani £ Nipegin 1 g in 5 ccm Alkohol absol., dann Mals-
mehl DUlV. ‘133 # Yasser 200; weiter erhitzen bis z, Aufkochen,
(Nipagin, erhaltllch bel Jullus Penner A.G.Beérlin-Schoerngberg,
venhgndert in dieser Konzentration Jede schlmmelblldung). |
b)-Fur D. funebris 1mmer,"fur D. melanogester geleg ntlich,
wenn .Glaser mit.gtandard-Nahrboden zufallig nicht vorratig sind:
ein;als: Pulver Kaufllcher Nahrboden (bei Dr. P. Kuliga, Lui- -
senkrankenhaus, Sohumannstr. 78, Dusseldor?, Deutschlend)
In pulverflaschen 3,qm hoch auff 11len, mit,wenlg Hefosuspension,
dle 1% Nipegin enthalt, kelt enruhren, Glaser durch Gaze,
- nicht curch Watte. verschliessen. (Zusammegsetzung des Nahr-
-bodens ist Geheimnis des Herstellers) Glaser sofort gebreuchs—
fertig.

Food Formulae-

Ludwlg, .{J

Masing, R. and A.I. Zuitln
Food formulae 7

o Lt
Agar-agar ;.......L '

Yeast -
Currant ce...
Sugar X EEEREEEXN]

0...
000...

The food formula used
in our laboratories is
as follows:

o 00w 40 grv

150 # - _

4@ nWMNo

Bag '

50 4

oo ns
e s e o
.

Wheat flour oooo...'- ......... e
Watel" .‘.......................'?50 "

Two kinds of fly food are
used in our Institute.
One of them 1is Dreoered for SuOCkS exolusively the formula of
this kind of food .is as follows: water 12.800; cornmeal 1.6000;
syrup 1.£00; ager~agar «200.

The second cind of food as reported by Offermenn qnd oo
Schmidt in DIS-3 giyes the:greatest number of flies per bottle.
-For the formulae see follOW1ng artlcle.. , i

Medvedev; N.N. Food Formulae
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Offermann, C.A. and I,K. Schmidt With the devclopment of

Culture media for Drosophila. - - -the DrOSOphila technigue,
' not only a certain smount

of sterilization of the culturd edium during 1ts preperation -

became necessary, but also an ﬁdaptction of 1t to diffcrent re-
guirements. Productivity and duration of thé medla arc the two
main factors to be considered- for:our nurposc, end they cre to
a ccrtain degrece in lnversce relationship. By productivity we
mean the guantity of flics produced in a glven time. By means
of overcrowding a certain food can yield a higher number of
flies which arc sm~ll in size, but this higher yield will us-
ually be cancclled by a serious loss 1n the soced of devclopnent
(in strongly ovcrcrowded bottles in fact the cycle hns proved .
to be as much as twice the usual length). ..Three functional
types of media mey bhe digtinguished: 1Y) for the mainteonance, of,
parent flies, 2) for the mailntenance of lincs-of stock cultures,-
3) for tho attoainment of high productivity., 1) this type has
proven to be extremecly useful for tho current work where we have
tor keecp =21ive the flics from the mement we obtnin them until the
moment of their usc, In this case- offsnrlng aro: nov desired.
Plies have becn kept on such . a medium for’ over a.mo.ivh [some ove
two months) at room tcmmerature, without © “transfer., The some
vial or hottle can be used over again until ‘the surface -drics
out, and etherized flibs will not stick “to ‘its surfncec. - Wator
90 cc., agar 2 'gr., syrup 7 gr., Nipegin .15 gr. 2) Sultable
media serving. this .purposc,: guch as the bonana agar end the
cornme2l syrup media, arc ~lroady in usc in 21l Drosophila 1a abe .
oratorics and will not be qoscribod ‘herc, 3) The main cheract-
eristics of this type arc: nroduction of l-~rge cuentity of flics, .
short cycle of dcwclopme nt, and low sclective level (3rosbrvo-j "
tion of individuals of low viability).

The addition of killled ycest in lqrge guentitics to the
ordinary food formulac wes introduccd o fow years ago by Muller
(in 1928), giving surprisingly good rvsujts. Thesc medis had,
however, the ineohwenlgnce or rceoulring a constant supvly of
fresh ingredicn¥s. Dry yesst wes uscd in place of fresh'yeast
by Winchcstor and'By Gershenson. The suthors hrve recontly ox-
perimented withia systemwtic scrics of modiflCﬂtlons ‘of :the
Russian :food mlxturu with the ~ddition of dry or: friesh ycest,
Fifty diffcorentihodifications hrve been tried, . ¢ oproximﬁt“ly
twenty vicls' be in crployed for cach trial and. counts of the
offepring made. Eoch ingredient was tested in.difforent.con- -
centrations, As a result the following formulac have bBeon |
found the beost for obtalning high productivity. (A. with. ary
yeast) = Water 80 cc., Agar 1.5 gr., Dry ycast l.5-grd, _
RciSlnS 4 gr., Syrun S5 gr., cornmcal & gr., Nlp(gin 15 gr,
The =gar is dissolved by bringing the water slowly to thv bolle
ing paint, dry yeest (that has been disintegrated in o small
part of water) 1lg added and the mess 1s kept boiling for another
ten minutes, so as to makc sure that all the yeast cells are
killed., Then the mﬂshod railsins, . .syrup ond cornmeal arec added.
with continuous stlrring, and the ' food will bhe reqdy.for distri-
bution., The addition to ‘the liquid mass of "Ninnﬂln T" Neeh-
mittelfobrik Julius Penncr AxG.. Borlln-Schovneborg as found in
Dr. Nechtsheim's loboratory, 1is, lmportmnt for culturcs which

ooooo
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contaln few 1arvae or’ develop slowly.-

. ‘The layer of food should be somewhat deeoer than 1/2 inch
and 1its surface seeded with pure live yeast (fresh or dried).
Addlng paper. and makiflg the surface appetlzing with fruit Jjulce
did not increase the- yield in our case. 200 flies per-vial end
1000 :per half pint bottle should be considered a good average. .
This means that a vial can be employed where formerly a bottle
was'reaulrdd, ‘and -a.battle cen teke the place of .a group of
bottles. NOt- on]y ‘the. number, "But the gize of flies is consid-
erably incréased; « "Then, fresh‘yeéét is e8811y avallable 1t cen
be emolojea sadvantageously.: By subbtltuting 15 grems fresh yeast
for 1.5 grams of-dry- yezst. in ou¥ formula.’

The oreceding fornulae enable us te,ereoere £00d of each
af -the three tynes by the use of- Jngnedientq which will not
sooll... A 1aboratery can- thus provide itself with a, year'ts
sugply ‘at‘cnce; - avoiding, furthen troubdle in..this connection,

We désire-teo.call special attention-to the convenience
offered by the méw type of medium here+described: The syrup-
ager for the preservation of' the P. Tlies, for the great
elesticity it 1ntroouces in Qurrent 1eb0fatory work

Parler, D R Food formula ' Lhe food used ‘in the
- Unilversity of Texas lab-,~
oratorv is maoe according to the following formula:
1 pound bananas (250 cc)’ .
20 grams agar-agar
125 oc Karo syrun (white)
- 15 grams drled brewer‘s yeast (sterlllzed)
625 cc ‘water:
15 grem-Moldex A (dlssolved 1n 95% loohol)
Total 'L liter of. food = .~
The weter and agar are heated until the aaer is comoletely
digsolved. When the bananas have been mashed thorough]y, they
are added q1ong with the other ingredients to the melted agar
and the food is poured immedietel , a glasg funnkl: with rubber
tube and spring stoncock being used for this purpose. Bottles
‘are vlugged w*th cotton stoppers, whereas the vials are covered
W1th cloth towels until cool, after which they are sprayed with
a'thick suspension of; fresh Fleischmann's yeast, punched,. paper-
ed, and stoppered in the usual fashion, (Qccordlng to sugges= -
tlons by Muller in DI8=3:' 52) Bottles sre. treated in”the same
-menner; when they are: cool, the stopvers are removed and paner
towellng is added in the pTace of ‘confetti, In both cases, by
using a glass, tube about 1/4" insidd diameter and a large rub-
ber bulb, a small hole is punched in the food at the side of
the container in order to releaso. gases formed in fermentation,

Spencer, W.P. Food fornula o

1 liter wate
25 grams chopned: aﬁaw
- 1000 grems mashed nipe or over-ripe banana.

It has been my experiencé thet thisg medium is distinctly:
auperior to corn-meal-molasses- -agar for many snecles of Drosovh-
ila, and equal to it for all species tested, which will grow on
corn-meal,
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Tanaka, YoShimaro Food formula Wheat flour . 70 gms
R T Brown (or raw) sugnr 60 gms
Agarsager . 15 gnms
_ Wator 1000 cc
Synthetic'Food (From Pcerl, R, and U.B,D.

Penniman, Am.Not, 60: 357-
366, 1926).

solutlon A

. 0BNE SUBEY teeevossosscsesssassssessnss 000 gms.
KNeC 08 4HoOwewieerionsecnsoniveancnose 00 1
(NHA) SOé o.--o-orbqoooo-,.oooo».o;.-oo 12 n

o N'g304 7H @08 ¢ 09 0Ps Q00080000 5 i
10" CcCl% .0?0-..ooo-o.oonooooob.,no.oooo.._ 1.5"
o) : T

: -make 3000 cc. of Solutlon
solution B Is composecd ofy - 7 - - . & o
+ Agarseger .........;.;........;.....;.i 135 gms. | .
Tartaric aeid (C. HEO0g)eosonneenivaareaes 30 M0

4

KH2P0‘4 ..0....!..0‘!'0.00.ooo,.’l.oo...._‘ o~

Ho0 td meko 3000 ce, of Solution, o
To proparc solution B, ager is thoroughly ﬁisqolvcd in :
“water, to which the salts are added., To nekc the mediom '
equal parts of solution A and B mixeds. If a softer food
is d051rable thoe ﬂmount of. Ager should be decrcascd.

Gravett, H L. . Brg wcr‘s Yo st R The fallowing werc the™
. : . most favorable oriccs

from a - .gories ot 1cttors scnt out lpst May.

> 1le Standerd Brands-Incorporastcd, Dry Yeo. t Debortmcnt,

5905 Ma=dison Avenueo, . New York, New York, '

Flciuchmﬂﬁh s Pure Doy Brewer!s Yeast - vnowe red -
supplied 'to universityics =2nd colleges for 30 coc nts pOﬂ oouna,
delivered, in gquantities from I to 99 pounds.

ST 24 Northwestvrn Yeast Company, 1750 North Ashls d venue,
Chlc°go, ‘ITlinois.
- Yeast Foem Ta blet Powder to uan“081tyluS for 20 conts
per pound in quantitlus up to 10 »Hounds. :
3, Vitamin Food Compcny, Inc., 122 Pudson Struot New York,
New York. -

Vita-Food Dricd Brower's Ycast - No, P Groon Lpbol,
a straight driocd brewers yéast with hop t= ste, 1 pound cens at
$3.90 per dozen (epproximetely 32-1/2 ccntg per nound). Priccs
“®,0.Be New York City in quantitiess of less than 100 pounds.
The prices are rcle tively 10Wur on, 1arror OU“Htltl“S.
" {University of Illin01s) . :
Muller, HiJ- Seodlno W1th y0°st. In place of the usual
' g othod ofnllowing drops
of yoast to fﬁll 1nto thu bottlo from -0, oiacttﬂ or sorinkling
crumbs of yzast, it- S”VuS time and ocnsuras more evon distriu-
tion if--one mekes up 2 veéry thin suswension of the yo st in
water, en? theon sbrays this through a simwle stomiscr, such as
is used for  snraying fixative on charcosl drewings In this
way e gréat numbcr of cultures may be sceded at once Cn mMnSSCa




April 1936 " ‘Breeding methods 63167

Control of mitgs'énd molds

Spencér, W.P. Life history of. = The adults live in the :
the laboratory mite.- : culture medium -and: do not

B - “ crawl. over the inside of
the culture bottle or on pupation paper as.do the non-parasitic
mites, The males are much smeller than The females, and may be
seen. mabing with them; both have a souat appearsncé ln contrast

1

to the long, thinner ncn-parasitic mite. The eggs. are laid In ~
the cu%tgﬁe medium and the young mites after-several days to a .
week metamorphose inte¢: the migratory stage. These. aré brownish
in color, Just visiblé to “the naked eyé, and are:eéxtremely ac- -
tivée. They crawl up out of -the culture medium onto the ‘gides
of the Bottle, and readily penetrate cotton plugs or other
stoppers. They are constantly on the move and may travel at
least several feet. During, the course of this migration they.
attach to-any insdect with which they come, in. eontact, and &ink
the mouth narts inte the insect.. On Drosophila they tend to
attach themselves most freguehtly to the legs, particularly the
proximal Joints, to the Wings, and sbout the genitalia. How- -
ever, no party:of the fly is immune and in heavy infesftalion
literally hundreds Jf mites may attach tc a2 single fly. Mos%t
of these mites leave ‘the fly in a week or ten days.after at-
tachment, then grow to the adult stage in the culture medium
and reproduce, ) : ‘ e

In fast breeding snecies of Drosophila such as melanogas-
ter or simulans it is culte feasible to use mite infested var-
ents and by taking their first offsoring (orovidipg. femperhture
and other culture conditions have been optimum) get.rid of the
mites in one generation.- Thi's assumes that precautions have
been taken to keep any new migrents from getting into the cul-.
ture bottle.. The life cycle of these species.is more rapid -
than that of the mites:-and it seems that mites which have be-
come firmly attached %o one host do not leave for a second
host,. - S - L '

In slower breeding species the best procedure is-to trens-
fer parents one to several times until they ere finglly free of
the parasitic stage. One transfer is not always sufficient es
a heavily infested fly may cerry some of. the varasitic stage
for over two weeks before they leave, and, in.the.meantime the
mites which were first to. leave will have produced a new gen-
eration of the migratory stage. R ‘

Spencer, W,P, Mite and mold control 1) The life cycle of
' . mites seems to Ve less
affected by low temperature than 1g thet .of flles. Hence dur-
ing a mite infestation it ig important to-provide the optimum
breeding temperature for each species of Drosophila and for 2ll
stock cultures suspected of being exposed to infestation. 1In
general temperatures of 24 C to 26 C are optimum for most spe-
cies, with certain exceptions noted in the literature. Fune-
bris, hydei, immigrans do better at 24 C, melanogaster, simu-
lans, cerribea at 25 C or 26 C.

2) Rapid turnover of stocks with immediate discerding of
all old stocks. During periods when mites are present =11 old
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stocks =2re placed in a dry sterilizer o~nd hcated sufficicntly
to kill mites and eggs before bottles 2re wrshed., Thls scoems
a surer way of killing all mitcs than using o disinfecting
solution on hottles. _

3) Plies to be usced =8 parents for now stocks arc ovlacod
in small vizls for one week to ten days, cven though they ap-
pear to be free of mites., Then they src trronsforred to fresh
stock culture bottlos of standard silzc. During this vweriod
the mites which may have been prescnt on the flies will have
loft them to breed in tho culturc medium, but & new gencration
of the migretory stage will not have come on,

“ &) AIl cultures, both the visls, =nd final stocks erc kopt
stonding in shallow metal trays containing Lysol solution, 1
part to 200 parts water, These trays arc ploaced in incubntors ©
(see Dbelow) of 40 cubic :foet capaeity, 'As strong carbolic ﬁcid
fumes ere -detrimentsl to flles it is 1s importont to usc as wesn

a Lysol’ or carboli¢ neld solution ns will be. .offeetive,. The
"OOVD solution, 1:200 ig not detrimcntel in &héloscd fncub-tors
with .evaporeting surfacus of. 1 squarc foot to two cuble fcet of
2ir space. and no ventilcting fan, .

" Tcsts of. tho. following as possible’ liouid media for the
control of mites worc. made; coal oil, 10% sulvhuric ncid, Wo,
10 1ipght motor oil, 5% COpOer sulphato, ‘Lysol. . The migrntory
stage crawls rcadily through or on the surface of- =11 of thése
exeent Lysol, which ik very offective as a lothal sgont. They
also. crawl rcadily through a bsnd of vaseline.  Many mitcs were
then immorsed in various concentrstions of Lysol; the cossation
of movgnﬂnt of all anpendeﬂos was tokan as thc-killing'timc&

: Table s
Dilution of Lysol o Killing time, A1l mites de ad in
’ 1' 40 o-o'-oa,.-..: ......... . 5 mlnuteS
1. 80 ©0e0s 00 s s 000000t el 10minutes
1: 160 seeeiiieieeeeaneiee.ts 15 minutes
1: 320 ceevnennnnccnnnan ;ﬁ,:. 50 minutgs

5) When 2 mite infostn tion seems to be entirely clearcd.”
up a falr sample of culture bottles from various incubators
should be keot over a long veriod of time (isolated of course)
as tests. The adults of the parasitic mite can readily be seéen
in sudh culture bottles and distlnguished from the non~parasitic
specles of mites which may ‘he present, but which gcan hardly be
considered a pest. The nara31tic mite in the adult stage ls’
larger and with a souatty body, the non-parasitic mite is long
and with long white hairs on the body. -

‘6) Assume .that any shipment of flies from snother labor-
atory contains mites; of course this works both ways. It has
been my experience that flies token in nature celdom harbor the
laboratory mite. In a considerable amount of- cullecting I have

- found them only once., Of course in mite-~infested leboratories
'stray flies will likely be infested.

: 7) During a period of mite infestation all apvaratus used
in handling flies and all table tops etc., shoull be frecuently
wiped clean with Lysol or other sterilizing media, and it should
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be keot in mind that mites cqn easily be passed. from bottle

to bottle by handling. ' o

' Most of the triouble with mons gan -be avoided by starting
dultures at the optimum temperature until larvae are present..
Of course in slow breeding specles such as sulcata or repleta
parent fliee should be matured in small vials for a week to ten
days. If a multiple mutant stock, or any one difficult to
carry becomes infected with mold or hHarmful bacterial growths,
flied to be used as parents from this:stoek nay be kent for a
few days in a vial ‘with a hardy ¢ulture of sSome other specles.
Here the larvae of the second specles keep down the mold and .
the flies of the first stock have a chance to mature in a mold-
free environment, Assume thet mold spores will be spread by
infected etherizing bottle, or any other plece of avparatus
uged in manipulating flies and take necessary precautions to
prevent tniso

Demerec, M. Control of mites. As a preventative measvre
' R angnst the spread of

mites we are keeping stoek cultures (and also all other culture
botties which are used during e long peridd) standing in a weak
sogp solution., Tor this purpose qhailow e inhnea or 5 cm high)
gaivanized iron nrajs are used. These. *”e made to order to fit
our gshelves (usually 12 x 36 x 2 inches). In case any of the

cultuires 1s infected with mites the soap solution prevents
their spread to adjacent cultures and keeps ths infection under
control, Some of our trays have been in use for over five
years without any sign of wear, The initisl cost for trays,
thererore, ls spread over a long perisod, Mites can. alsoc be
controlled effectively by avoiding accumulation ¢f old culbture
botties end by wiping frequently, shelves and tables, with
cerbon ftetrachloride or kerosene,. (Copied from DisS 2:61).

Gottschowsxi, G.  Gontrol of Beim Avftrreten von
mites. , o Milben werden Kultur-
' ' fiaqchei ung stetellre—

1

«ie mit einer 5% igen  Segrofarn~idiug abgewaschen,
Augserdcen vien dis vermilbten Kulturen 2 Tage-uach ihrem An-
setzen crna Pi--a frigehe Flaschern vmgesetzi. Dic ¥ilben bleiben
fast vollistenclg im Puster der alten Kultur und dle umgesetzen
Flievcn eini Aiibeni 2¢1. Dadurch ict es veiuibxn ¢ie Milben

gale regenm

vollsséndig 71 vertreiben.
G wen, Jdonn . Contrel of Threes P four ysars ago
mites : . I would have gold that

_ the control of mites was
relafively siimnle. At the »resent time, however, in viewv of my

experienve of the pest two years, I . do not consider it giube so
simple —~ although antirely nossible. My method of centrol con-
sists in using ubftop~stop9ered bottles and in transferring

pairs as scon as they hatch., This methed repeated three or four
times has, in every case, freed the culture of mites. Using »naper
caps 1t Goes not seem possible to ccntrol altes by this
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technloue. as they are apparently able to invaﬂe the bottle by-*——*“~

way of the space left between the neck and the’ cap. The place
where the bottles to be freed of mites are-keépt must, of course,
be orotected against contamination from cultures carrying mites.

Kyoto Laboratory Control of mites ~ As a preventive method

- agalnst the spread of
mites, several larvae and, oupae ‘in thée culture are put into-a
sleve with fine meshes, and weshed with rapid running water,
After the measure, they are transferred to. a fresh cuTture,
bottle, ' ; o

shipman, E.E. ~Ridding cultores' '1?' If not too manj cultures

of mites. = o ~ are invoived the follow-

ing plan might be follow=-
-ed Larvae are bathed
in 70% alcohol for about one minute, dipred in water, and then
nut on fresh food. Most of 1he larvae survive the treatment,
The writer used this method of eliminating mites from pérsonal
stocks three years ago and has seen no mitss in the SbOth
since that time, (University OI Iilinoisj.

Vﬂlumbna University Laboratory : Fopr keening down mold,
V%29 and molﬂs , - we have been uging O-b%
i Nipsaein-} wish both ba-
r'hw and cornmeal. formulae and have comvlahely eliminated mold
Wit no -effect whatever on viabitityA ths was de*efq1Jed oy
exreful experimental counts, :
For cleaning stocks of mites a pilece of paper on which
rzrvae have pupated may be completely immersed in alcohol
quA) for two minutes, dried, and piaced in a clean bottle to
:b3h., This is much simpler and more efficacious than immerse—
img individual flies,

Crew, FoA.E, Mites end mold " The addition of Nipagin
M has oroved a satis-

feetory protection against mold,

Two abtacks of mites in vial eultures (but none in stooks)
have been experienced. On such occasinn Lhe narasites were
eliminated by segregating affected cultures and avololng CONe
taminetion., The mites were observed to enter clean cultures
through the crevices often formed by the muslin coveriags then
used over cofton wool stoppers. Wnsn tze uege of muslin was dls-
continued, the svread of mites was rapidly redvced. Instruments
coming in contact with affected cultures were sterilized after
use,

Glass, B.,H, (Gontrol of mold In combatting a severe
and mites. infection of mold in

' Drosophila r‘ul’ct*"es, it
bkasg been found helnful to hold indiv1duals for two or tiree
¢ays in viels oi food containing 0.2% formaidechyde, added when
“Aa2 feod 3¢ mirzpared. Fliles can live for several weeks in such

s et
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vials, inoculated in the usuel manner with yeast; but larvae
do not develop after hatching; and mold growth 18 inhibited,

. These vials are also very useful for holding individuals to br
mated at some -futurertime, Before transferring to fresh food,

. the, flies are given a bath in a watchiglass of 70% alcohol for

2 to 3 minutes; then dried on filter-paper, Flies will ‘stand

a con81derab1e immersion in zlcohol with.no. permanent 111 efw
fects, They may be handled readily with:brush and forceps,

The aslcohol bath treatment is 2lso éffective in freeing flies
from.mites, Larvae ars. -¢epeclally easily cleaned-in this way,
the mites coming off at. once; whereupon the larvee may be touch-
ed on fllter-paper, and transferred at. once, to. the. food ‘using

a 1ong-handled needle, to which they gently adhere,

f Schott R Nites and molds When mites appeared in

pur cultures lastsummer
all shelves and incubators were weshed with phenol solution,

"pupae were igolated aixd brushed free of ‘mites.. Then repid

transfer of cultures followed for several generations. All old
bottles were immedlately sosked in phenol ~solution or boiled.

Té prevent mold, cover surface o6f -medla with 10% alcohol,
drain off'and seed with yeast, * = . . .

- I ;

Parker, D.R. Moldex-~A as Tests were run recently

a mold inhibitor. to find a substance to
inhibit the growth of

mold. The compounds tried out were Moldex-A, Nipagin-M, and

Nipagin-T. These were added to our regular banana food in the

ratio of .15 grams of enti-mold substance to 100 e¢.,c, of food.

Twenty vials were made of each of the above commounds, as well

as twenty vials of plain food,

One half of the vials were inoculated heavily with mold,
and the other half left uninoculated., One palr of flies was
placed in each vial. Moldex-A was the most efficlient in the
prevention of mold. However, in the uninoculated series, the
Moldex vials gave a slightly lower yield of flies then did the
plain food., Egg counts were then run to sce the possible ef-
fect that Moldex might have on hatchabillty. Out of apw»roxi-
mately 3000 eggs, 98,7% recached the adult stage. This 1s about
7% higher then the usual hatch on plain food at a cost of about
$1.50 per pound, (Copied from DIS~4: 65).

rShieman, E,E, Mold Preventatives ‘Th, Coldschmidt Corpora-

(Preservatives), tion, 147 Waverly Place,
New York City, New York,
has several different preservatives which would probably scrve
to prevent mold. Nipagin M has been reported in the literature
but i1t is chemically nure and therefore more eXpensiwe than
Nipagin T, the technicel grade., Nipagin M 1s listed at 31,00
per ounce and $8,00 per pound. Nipagin T is lilsted at 60 cents
per ounce and % .70 per pound, They have both bebn reported
as being used in food cultures for Drosophila in 0,15%. 1In a
communication from the compeny it is recommended that Nipagin T
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be used in the amount of not over 0,1% since a higher amount
may prevent fermentation., The preservatives should be boiled
for three minutes in the water used in making the preparation.
I have no personal experience with these preservatives
but plan to test Nipagin T and Nipekombin A, another of their
preservatives, as soon as possible. (University of Illinols).

Amherst Laboratory Restriction of The use of Nipagin M
use of Nipagin M, to stop the growth of

‘ molds 1in culture bot-
tles has been found, also, to delay the development of D,
melanogaster. At 28° with 0.07 gm Nipegin to 60 cc. food, the
duration of the egg-~larval period, in a selected stock, was in-
creased by more than three hours. In guantitative phenogenetic
studles the use of Nipagin should, therefore, be restricted.
It may be useful, however, for observing the effect of increased
time of development on quantitative characters,




April 1936 Breeding methods _ 6473

Miscellancous methods-

Parker, D Re Method of oerrv14g . The early method of.. carry=-
stocks. T ing stocks in this'insti-
s tution wag ‘to keep' them
in bottles, merely shnklnﬂ thvm from tht old éne into the new
one at each change, with occasional etherization and ‘examina-
tion of them. Last year, however, we adopted a new method
which seeims to be more efficient. The stocks are now car-
ried in vials, keeping one old vial and mating three new-ones.
at each change. The four are festened togethor by means of a
rubber band to which is attached the tag label., The flies are
etherized by means of the massé method of Altenburg.

.~ The. advantages of this system ere: (1) The flies are ex-
amined 2%t each change, and (2) by making 3 new vials- the -
chances of loss by contamination are greatly reduceds’ It is .
possible by this method to practically rid all of the stocks
of mites, provided there are no edvorse conditions of temner-
ature,

This method taﬁes a bit more time ‘then the older one, but
Cit will oerhaps reoay the 1oss with better stocks. . (Copled -
- from DIS-4: 68). o R
Muller, H.J, Lgbelling,of stock 'In place of the usual -
cultures. ' ' . - Drectlce ‘of Drosophila
' ' o laboratories of pesting
a label on each stock oulture and. wrltlng the name of the stock
anew at each transfer, I have for meny yeers found 1t much
quicker and less subject ;to' error, if the designation of the
stock' is written once for 21l in ink or India ink on both, sides
of a cardboard tag which is affixed through its string to a
rubber band that passes around the neck of the culture vessel,
This tag 1s transferred to the new vessel when ‘the flies ere
trensferred, and it is best to heve a separatc tag for each
culture vessel. (Copied from DIS-3: 52)

‘ Hoover, Margsret E. Mailntenance Drosoohlla stock bottles
of stocks. - . are keot at Cold Soring
. h Harbor in galvenized '

tin trays filled with soap solution to prevent spreading of

. ~ml%es, and are placed on wooden shelves constructed for this

purpose. . These shelves measure 36 x 11-1/4 inches,” Four bot-
tles can be placed in a row the width of the shelf and acbout
fourteen bottles lengthwise without any crowding., Our cabinets
have ten shelves each from the floor to the ceilinm so thet one
cabinet will hold 140 cultures. -

Following H.J. Muller's suggestlon (DIg-3, 1935) stocks
are labeléd by using small celluloild or heavy cerdboard tags on
which the labels are ‘written; an clastic band is looped through
a hole punched in each tag and slivped.over the neck of the
bottle, .With the transfer of culturass, the tegs are dipped in
carbon ‘titrachloride to prevent the soroad of mites and transe
ferred to a new bottle. Heading each row of four bettles on
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the shelves 1s a labeled ¢ellulotd tdg-hooked over the cnd of
the tin tray by a card holder. The stocks arc arrsngod on the
-ghelves according ‘to the listing®in DISs e

- . Stocks are keot in 1/4 pint milk bottles. Psoer lek caps
witha flap are used as stoppers. Expericnce 1ndicstes that
viriais stocks go better in'small containere.' C

Mullér, H. J. Supplying,vial_. Ll When numerqus snall vials

w1thopapor. : ) ' Y07 have to be handled it s
) c0 time consuming to :pregere

and insert paper for each one, although-the bresence of naper
is helpful. * For ‘this purvose it.1s convenient to use white con=-
fetti, which can be purchased already orepared in considerable
ovantities. . This ig:8ifted between the fingers into the cul-
turcs en masse, a8 they stand still uncovered after heving been-
seeded with yeast. (Copied from DIS-3: 52).=

BrieflejL Jean . -Method for hand- - I have found 30 by'lOO-mm.
ling vials in trcnsfers of Active vials well suited to single
fliese _ ' . S psir matings. In nmy work

- 1t 'is neccessary to trans-
fer these pairs to frosh v1cls freouently, without etherization.
The size of the vials mekes 1t hard to hold their mouths in
exact apposition during the trensfer., To eliminate the chance
of their slipping, I usc a c~shaped mctal band about 15 mm., wide,
which slips over the end of the viel, protruding helf its width
be¥ond the mouth. The other vial fits into this Half of the
ring, ~and 'the two viels rrc held fifmly together, -Any metal
will do, as long as 1t is fairly thin and ocuite fleAible. It
must be elastic ecnough to cling closcly to the glass and adjust
itself to the variations in sizos of vials. (Univofsity of
¥ichigan). )
Yalger, S8, Transfer of flies. ' We have obtslnod our best
: . " results ¥n transfers by
- inserting into the food, cones made of towelling paper. Ether-
ized Tlies come to in thése cones without getting wet or dirty.
. The larvae creep up on the paper znd pupate on it.

Stern, Curt Feeding flies - 'Food (water-molasses—
kent temoorarily in vials. C" S ‘agar, filled into Petri-
O dishes, before cornmeal
is added to the nixture used Tor bottles) is placed on a par-
. allelogram=shaped viece 'of cardboard (SlZG"Z ¢ 25 mm, ‘alti-
tude 20 mm., thickncess 1 mm.). These cafdboerd pleces are
cheaper then paper spoons end ane orddred pcr 5000 or 10,000
from stationery storeés. The shape of the vicge elininates the
dangsr of crushing flies (method suggcst 4 1n 1931 by Dr. Fo
Koller, then 1n Berlin~D9hlem) o

L _ W
Oliver, C.P. Protection of ' . Mice have made necessary
cultures from mice. - P the use of = fsubstitute
‘ R ‘ RS .for cotton: nlugs for
cultures which arec left outside a elosed chember. Paper milk




