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TABLE I 

1 ) I S T B I B U T I O N  O F  I NRAI~~OACTIVITYTISSUNS 01" 

1)rosoplciZa virzlis AND Drosophila nzelanogaster 

TABLE 2 

1 

Q o" 

No. arlull oill;~)ring 15 24 
Xo. ni:tlcd . . . . .  15 20 

2 3 4 5 

Q d  Q d  Yo" ? o "  
-

2 5 I :X  2 3 4 4 
1 2 0 3 2 3 4 4 

-

6 7 

Q o "  Q d  


3 2 6 4 
3 2 6 4 

D. virilis No. 

L.n ~ r a lgonads . . . . . . . . . . 
.. ',I, 

1,arval braitis . . . . . . . . . .  90 

1 s : 1 i r : r  1 1 1 1 s  . . 30 

E~ltirc 1:trv;re . . . . . . . . . .  5 

Original d . . . . . . . . . . . . .  5 

0rig'iri;ll Q . . . . . . . . . . . . .  5 


I). ?~icla?tr~fjrrstot 

AvertrgeNet courittotnl 
conrit per 

tissuc 

IS74 cpm 59.7 cl)ni 
::021 " 100.7 " 

7801 " 260.0 " 

11684 " 2336.8 " 

13860 " 2772.0 " 

18873 " 8776.6 " 

- ~-

--p-

Eri t i~ t  l;rrv:~(. . . . . . . . . . .  5 57:;:: CI)III 1146.4 cp111 
.,1re:tLecl $ . . . . . . . . . . . . .  6 4 ' 867.0 " 


Trrutctl? . . . . . . . . . . . . .  5 11044 .. 2208.8 " 


-

iYrl v:1111es corrected fo~ .  bnclcgro~~rid,but 1101 for riidioit~- 
Live (lrr';~y occ.~~rrirlg \vhr,n (hesc sanlylcs were meitwlred. 

of the generation raised on the radioactive medium was 
tested for  radioactivity, since ollly a small number 
ll:~tcl~e(l. On the other hand, the hatch of D. melano-
gasler was normal, and lrere the adults, as  well as  the 
l:~i.vae, of the gc~ner:rtion reared 011 the radioactive me-
tliunr, were chc~clred for r:~dionctivity. 

All 25 vials of n. vi~i1i.r were fertile and produced the 
nL7ernge number of pupae. However, only 39 femdes  
and 25 males hatched. Without exception, these imagines 
were morphologically abnormal. This abnormality per- 
t;tii~ed lrrostly to the eyes, legs, abdomen, wings, and 
geilitalia. Twenty-one felrrales and 17 rnales survived to  
be tested for fertility to untreated flies. Of these only 
seven females were fertile. 

The low hatch w:is obviously cnusi>d hy lack of ability 
of the treated imagines to emerge. Dissections of un-
hatched pupae showed fully formed flies with similar or 
more extreme abnormalities than those just described. 

Tlle number of adult offspring from the seven treated 
D. viri1i.r females was very low as shown in Table 2. 

Tahle 2 also shows the number of flies that  were again 
rnated to untreated D. virilis males and virgin D. virilis 
females. The progeny from these pair matings was about 
normal in number for  n. virilis, and enoug11 flies frorlr 
each tube were.inbred so tha t  the progeny from ten tubes 
aould be examined for visible mutations. 

The D. melanogazter flies were not tested for  muta- 
tions. Of the treated flies tested for fertility, 78 out of 
130 females and 56 out of 109 males were fertile in pair 
mstirlgs to noiJjrradhted flies. These procluced the nor- 
mal number of prcgeny. 

Beta rays proved to be an  excellent source of irradia- 
tion for Drosophila viri1i.s. The mutations obtained from 
this tre:~tment are as  follows: an  eye eelor, either apricot 
or a n  allele of apricot (sex-linlreil) ; a wing character, 
cut or cutlike (sex-linked) ; scute ; extra scutellar bristles ; 
a wing character with unusual venation; another wing 
character (sterile) in which the wings were folded and 
rotated 90"; extremely ahi~ormal klrobby eyes (both males 
and femdes  also sterile). Several different mutations of 
the same general type produced flies with extended wings 

with added effects causing sterility. Among the progeny 
of yet another tube was a male with one aprieotlilre eye 
and the other eye a mosaic of areas respectively normal 
aird apricot.like; w1ie:l i~r:cte:l, izo progeny wzs obtainetl. 

P e r t l : ~ ~ ~ v  ~r!o:ct i~ltercsting rnntati<)lr the u!~usu"cl aicd 
found w:is an arivtapedialilre c11:~racter. The ten mutant 
flies examined (five males and five females) had legliltc 
aristae, extei~ded wings, crippled legs, 2nd all bristles 
reduced to the size of hairs. They were nonviable and 
clied soon after emergence. The mutant is  retained by 
crossing the heterozygotes. Cytological examinntioil of 
the salivary gland chromosomes of such heterozygotes 
show an inversioil in the seconil chroinesoa~e. Whether or 
not this rearrangement is  independent of the mutation 
has not yet been determined. The spineless-aristapeclia 
locus in U .  w~elanogas t~ris located in the right arm of 
t:!:rornoson~e 3, which is analogous to chromosome 2 in 
U .  i . This coincidence of mutation and rearrange- 
ment in the same cl~roinosorue suggests tha t  there is  a 
connection between the mutation and the rearrangement. 

The present investigation indicates tha t  radioactive P32 
not only produces mutations in Drosoph,ila virilis, but also 
chromosomal rearrangements. The tolerance to such irra- 
rliatioll during development is  high. 
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Chlorophyll Formation in Potato Tubers as 
Affected by Temperature and Time1 

Ejnar C. Larseil 

University of Idaho, Moscow" 

I n  studies of chloropl~yll formation, tubers of the potato 
(Solanurn tuberosurn TJ.) offer certain advantages as  ex- 
perimental material over the etiolated seedlings of dif-
ferent plants which have been employed commonly ill the 
past for  this purpose. The development of chlorophyll 
in the tubers seems to he dependent on temperature and 
time in the same general fashion as in etiolated seedlings. 
However, t l ~ e  rate of clevelopment of chlorophyll in potato 
tubers is  slow, the tuhers are not dependent on photo-
synthesis and can thus be lrept alive for a long time a t  
the low light intensities required for this kind of study, 
and by using potato tubers i t  is  possible to avoid the 
complicating effect of growth of the tissue in which 
chlorophyll formation is occurring. 

111the stutly here reported co~rcerning the effects of 
temperature agld time on chlorophyll formation, tuhers of 

1 Published with the :~pproval of Lhc LXrector of (he Idaho 
Agricultnral Expcrinlr~~L S(aLion as Research Paper No. 299. 

Prrst'~r( address : Odense, Denmark. 
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the White Rose variety were used. Tubers approxirrlately 
2 in. in diam were selected fo r  the  experiment a ~ i d  in-
spected closely af ter  washing to  exclude tubers with even 
the slightest amount of greening. A single layer of 

T'ABLE 1 


CNIIOROP~lYLL CONTENT WEIITQ ROSE POTATO TUBERS 
OR 

EXPOSED 13--19 FOOT-CANUI~ES IAIGIIT A TT O  OW 

~ > I I I ' ~ E R E N TTEhfrERATURlS 

Chlorophg 11, mg/100 cm+rxposc~d surface, a t  of 

exposure,


hr 40.9 + 0.37 "J? 51.4 + 0.82 "F 66.3 + 0.40 "J? 

tubers was arranged in circular fashion in three con-
taiiiers with mean temperatures of approximately 41°, 
51°, and 66" F, respectively, with a 25-w Mazda lamp 
suspended 80 cm over the ceilter of each lot. Tlre light 
iiitkiisity a t  the level of the tubers was 19 foot-candles 
directly under the lamp and 13 ft-c a t  the periphery. 

hours of exposure 

I 1. I~ettgth of exposure to light, and concentration of 
chloro[)h~11 in potato tubers 1n:lintainc.d a t  three levels of 
temperature. 

Samples, mnsisting of nine tubers each, and taken in a 
random manner were obtained frorrl each ternperature-
controlled chamber after 72, 120, 240, 360, 480, and GOO 
h r  of continuous exposure. Each tuber was sampled 
separately by cutting 30 dislts, each 3 mm thiclc and 9.1 
mm in diam, from the exposed surface. These dislts were 
macerated and extracted in 95% ethanol for 24 11r and 
the chlorophyll concentration in the filtrate measured 
speetroplrotometricdly. The details of the procedurc are  
described elsewhere (1) . 

Tlre chlorophyll content in the tubers (Table 1, and 
Fig. 1 )  increased slowly a t  the low temperature 40.9' F 
througlrout the experiment. At  the medium tempera-
ture 51.4" I?, the clrloropbyll content increased relatively - "  
rapidly throughout the whole exposure pcriod (600 h r )  
and the curve showed but little teiideiicy to level off a t  
the end of the experiment. At  the higll temperature 

of 66.3" F, the chlorophyll eontelrt increased most ra1)- 
idly but reached a nlaxiinuirl a f ter  360 hr of exposule 
and thereafter rernained relatively constant througllout 
tlre rest of the expe~imeiit. I%r the first 120 hr the 
curves show the same general trend as those found bp 
1,ul)iirienlio and I-Iubbeiict ( 2 )  with \vileat seedlings and 
by Smith ( 3 )  with barley seedlings. 

These similarities give reason to believe t11.1t chlorophyll 
form:~tioii in potato tubers is  dependent upon tenrperntuie 
and tirrle in a rnaniier which is, in principle, similar to  
the way thc formatioil of chlorophyll in etiolated seed- 
lings is  dependent upou these factors. On this basis, the 
results have some significailce in tha t  they show that  tlre 
temperature which prornotes the most rapid development 
of chlorophyll, and thus can he ternlet1 optimut.l for this 
process, is  i,ot the ternperntuie \vhic11 ~)roniotcs a e c u ~ n ~ l : ~ -
tion of the highest total amount of chlorophyll under 1)ro 
longed exposure. Lubirnenlio and IIubbenet (Z) found in 
their work tha t  79.8" I? (26" C)  was tlre opti l~~ulrl  tenr-
perature for chlorophyll foriiration in etiol:~tetl ~vhent 
seedlings within the 72-hr lirnit of their csperiment. 
They also assumecl tha t  the arrioul~t of chlorophyll ac-
cumulated a t  79.8" I? (26" C )  af ter  72 h r  of exposure 
was the total possible to accumulate :lt any temperature 
and length of exposure. Flowever, Ily examining their 
results it can he seen that  the curves obtained for 79.8" F 
(26" C)  and 60.8' F (16' C)  have trends which ilrdicnte 
tha t  the two curves would have crossed if the experi-
iirent had been carried on long enough. Therefore, i t  
occurs to tlre writer tha t  Lubinlenlio and IIuhbei~et did 
not have sufficient reason to believe tha t  tlre arrlouiit of 
chlorophyll accumulated a t  the end of their experinle~rt 
a t  tlre optimum temperature 79.8' F was the absolute 
nlaxililuln possible to accumulate. Rather, their ~voric 
indicates tha t  they would have obtained results similar 
to those reported here had the exposure time been es-
tended long enough. 

I t  seems logical to assume that  there is an  absolute 
lnaxinlum for  the arrlount of chlorophyll tha t  can ac-
cumulate in the tissue of a certain species of plant. As 
f a r  as  the author is aware, the co~~ditioiis  of temperature, 
time, alrd genetic co~~s t i t u t io~ r  which pro~note develol~ale~lt 
of this rr~axinluiri amount have not bee11 cstahlisliecl. 
llowever, tlre data for  potato seen1 to suggest tha t  this 
upper limit of chlorophyll accumulation will occur when 
the temperature is  slightly above the lower telnperature 
limit (approx. 38-39" 1" a t  which chlorophyll formatio:~ 
takes place and after a very long period of exposure. 
The results obtained also lead the writer to believe that  
the nearer the temperature approaches a certain zero 
point for  tlre process'(possii11y 38" F) the higher t h r  
rnaximuln quantity of chlorophyll, provided tlre exposuie 
period is  extended accordingly. Further experiments a l e  
needed to prove or disprove this hypothesis. 
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