
[ ] 

PI%ELIN[INA1RY E V I D E N C E  FOl% A H O S T  E F F E C T  ON T H E  

S I Z E  O F  O F F S P i R I N G  FIRO~{ F O R E I G N  O V A R Y  G R A F T S  I N  

t)_ROSOPJJ/[L_t M E L A N  OG~dSTER 

BY E. N. PANTELOURIS 

l~zstitute of Anima~ Genetics, West Mai~zs ~oad., Edinbu~'gh 

(Received 10 June 1956) 

]NTI%ODUCTION 

It is possible in Dfosoffhila to transplant a larval ovary to a host of the same stage, and, 
after this hatches as an adult and is mated, to obtain from the grafted ovary eggs fully 
capable of development. At the time of transplantation the ovary contains oogonia only, 
and its growth phase occurs in. the environment provided by %he body of the host; the 
first oooytes appear just before emergence of the aduR, and the reduplication of their 
chromosomes at meiosis occurs therefore in the host. 

In the experiments reported here, transplantation of ovaries was used in order to test 
the hypothesis that the host might exert some effect on a quantitative character of ~he 
offspring from ovarian grafts~ 

The same experimental procedure has been applied on mammals by 0asgle & Phillips 
(1909), Castle (1911, 1913), Russell & tt~rst (1995): Russell & Gower (19-t-9) and l~usselI 
& Russell (194~8). Kowever, an immunological reaction of the host is expected in mammals 
whenever the grafts come from unrelated donors: The possibility of avoiding this reaction 
has been studied by I~Iarris & Eakin (19~9) and [Fergnson & Kirschbanm (t95t). Other 
so~rces of complications in mammals are the effects of foetal nutrition, intra-uterine 
competition and other such secondary maternal effects. These di~culties make mammals 
rather unsuitable for inter-strain ovarian grafts, especially if a quantRative character is 
to be studied. Since in insects these diflieuRies do not arise, it would seem that experi- 
ments on Drosofhi~c~ would supply ~.seful and reliable information regarding maternal 
effects ~hrough the egg. 

The stocks used were several lines, mai~ty ES 4, selected for small body size, and one line, 
LZh, selected for large body size. These come from the collection of lines bui]:t ~p by 
D~:s P. W. Robertson and E. C. 1%. 1%cove and used by tl~em for extensive studies on the 
inheritance of quantitathve characters. I should like go express my gratitude to them for 
supplying me with these stocks. 

The transplantation of ovaries was made by the operative technique of Ephrussi & 
Beadle (1935). Donors and[ hosts were always at the middle third mstar larval stage. 

The operated larvae were replaced in food vials and allowed to continue developmen~ 
at 25 ~ C!. The mortality was often about 50 ~ but sometimes ml~eh less; there was a delay 
in hatching of about 1 day iu comparison with nnoperated larvae. 
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The imagos hatched from operated larvae were pub'-mated wRh males of ~he donor 
line and were moved to new food vials every third day. No vial with more than sixty 
off;spring was included in the measurements. Control rantings of eke donor line were 

simuRaneously set up. 
The measurements of ~horax length and wing length were made, always by  the same 

person, in the manner described by P~ober~son & Reeve (1952). The values obtained were 
lis~ed in micrometer units without conversion to metric units. 

]]]X]?E~IMENT~ 

Experiment i 

Ovaries from small lines were transplanted into large fine hos%. The operated females 
were mated to 'small '  males and, where ~he graR was functioning, two ~ypes of offspring 
were obtained: homozygote smalPline off;spring from the graft, and large-small hybrids 
fronl the host's own ovaries. The two groups could be scored by  means o~sher than their 
size, since the host line LZ5 carries the sex-linked marker w (whRe eye colour) and the 
small lines are 'wild' for eye colottr. The host's own offspring therefore were white-eyed 
males and red-eyed females who could produce whRe~eyed sons. 

In practice this experiment met with an ~nforeseen dit~ietflty: the 'small '  tine ovaries 
very rarely ' take '  in a ' large '  line or an unselec~ed line host. The same trouble arose with 
all three small donor lines tested. 

However, by persistent repetition of the experiment, the data summarized in Table 1 
were obhained. They fall into three series representing ~he small lines IS-C, ES4 and 
C8 6 need as donors. 

Table I. Nu~nbers of offspring obtained from 9~'afted ovaries 
and number's of measurements qnade 

Meuse_red 

No. of 
Exp. no. matL~gs 

6 (ES4) 9 
7 (CS6) 7 
8 (I84) i,5 
Tog~l gl 

I r 
2 16 
3 15 

15 

TotM 50 

I .9 
I[  3 
III 2 
IV 1 
V 1 

Totem 

NO, of ~----------~ ~ r----- ~ 
offspring Thorax Wing Thorax Wing 

(A) 'SmMI' ovaries in large hosts 

87 58 57 29 29 
35 20 17 15 15 
97 61 59 36 34 

219 139 ]Ba 80 78 

(B) 'Large '  ovaries in smM1 ho~ts 

63 29 29 34 32 
189 65 76 122 113 
125 49 19 76 64 
21.0 9i 89 107 121 

587 234 213 339 330 

(C) 'Large '  ovaries in smaH hoa~s 

19 1~ 7 
18 6 12 
44 20 24 
14 8 6 
25 14 11 

120 60 60 
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Experiment B 

This is the reciprocal of A, ovaries from large-line donors being transplanted into small 
line hosts. In  this case, both male and female offspring from ~he graft can be scored 
direetly by their  eye colour. 

The numbers of off,spring obtained are given in Table t .  

Experiment C 

In the above experiments Ge operated females were ma~ed to males removed at  
random from a mass cuItm'e of the donor line. In other words, l~he age of the males was 
not con{rolled, nei{Eer was the age of the control females. 

Exp. C is a repetition of B wi~h the refinement tha t  males and females of both  control 
and experimental vials are of the same age and the measuremen'~s from each age-group 
of ~heir offspring are treated separately. 

So far only a rather small test has been completed. The thorax only was measured, and 
some additional sensitiveness was imparted to individual measurements by  rising an 
objective lens of a higher magnification than in Exps. A a n d B .  

}],ESULTS AND STATISTICAL ANALYSIS 

Variance betwee.n vials in Easy. A and B. This was found in most cases to be signiflcan% 
and therefore the individual measurements of vials harvested simtfltaneously could not 
be pooled. The vial means were therefore tabulated and ztsed as the individual measure- 
ments for fur ther  analysis. These means and the means difference of control and experi- 
mental vials for each series are given in Tables 2 and 3. The figures appearing in th.ese 
~ables are the values of the means in excess of ~he following convenient levels : 

For c? thorax:  large line, 60; small line, 50 
For .9. thorax:  large line, 70; small line, 57 
For c~ thorax: large line, 120; small line, 95 
For $ thorax:  large line, 140; small line, 105 

The values are in, micrometer units, each of which is equal to 0-0159 ram. The means 
difference of control and, experiment vials is given a + sign when it is in the direction of a 
host effect and a - sign when i~ is in the opposite direction. 

Table 2. Oflsp.ring from small ovaries grafted into large hosts, F, xperi,me~,t A 
}~xperimen~al r i m s  Control  r i m s  

Exp. ~ Sf '~ J t  Differ~noe Y = t ~ 

Thorax  
6 <~ 7 8"83 8 3"77 +0"06 0'007 
G 9, 4 6'0 8 5,0 + 0.6 3.598 
7 ~ 9 9-t. 4= lO, l  - I-0 0"107 
7 o 6 6-3 4: 2.7 +3-6 1"451 
8 c~ i 5  8-8 8 8'3 +0.5  2,255 
8 $ 9 8"8 8 9"2 - 0 ' 4  0"786 

Wing 
6 ~ 6 1.49 8 1'15 +0-237 0.306 
6 ~ 4= 2-39 8 2.25 + 0.1~, 3-09 
7 ~ 9 1.7 4- 1.45 +0.25 0.14= 
7 9- 0 5-33 4 3"6 -F1-73 3.807 
8 • 13 2-03 8 2.025 + 0.005 0.005 
8 9 8 '2.58 8 2.6 - 0 - 0 2  0.043 
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()ff~pri,~g from large ova?lea ire]b4 into smaft hosts, Ex2eriment B 
}~xp~rimental vials Cant,tel vial~ 

Exp, ~ M ~ /If Difference /'~' = ~ 

Table 3. 

Thora.x 
1 6 ~ 3 4-13 4: 3.75 -0-38 0-55 
t ,2 4 3.45 4 3.85 +0.40 1-]2 
2 c? II 3.06 4 4.22 + 1,16 6-10 
2 ? 1.6 2.13. 4 2.50 +0.39 0,64 
3 d I3 3.83 10 3-84 >0.01 0 
3 9 15 2.40 13 3-03 +0-63 3.2~ 
4 c~ 15 3-22 3 340 +0-58 1.39 
4 9 15 2-15 4 2.50 +0-35 0,18 

Whig 
1 c~ 3 8.7 4 9.32 ~ 6.2 0-083 
1 .,q .i. 7.07 4 8.9 + 1.83 2.002 
2 6' 11 3.83 4 5-9 +2-07 3.515 
2 9 15 2-9 4 4-4 + 1.-5 1-888 
3 d 8 6-85 10 6-78 - 0-7 0 
3 9 13 5.52 9 5.9'4 +0.42 0-183 
4 6 ~ 15 5-64 3 (i.63 +0'99 1"130 
,t 9 17 ,t.70 4 5.72 + 1.02 4~-850 

Andysis of data of gxpe?ime~ A. The test applied to these data is a X 2 test independeag 
of any h@erogendby existing be~weer~ the ~hree series in this experimen% as eaek series 
represents a different i~bred smalbsize donor li~e. 

The value of Y, which equals t ~, is e~leulatecl by analysis of variaaee :for each series. 
The eorresl~ondmg value of P, t~king into aeeoun~ the sign of the means difference, is 
4erived (Biomet?iIcz Tabbs for St~tisticians, voI. 1, Table 9) and is used rio eateJate  ~he 
value of" 2 logeP. The sum of these last values for all three series is the X~ for 5he group 
(Table 4). 

Table g. 

Series E - C 

i +0.06 
2 - 1-00 
3 +0-50 

Offs2ri W f~or~ smug ovaries grafted into la?9e hosts 
F P - 2 log~ P X~ Prob~bihty 

M~le thorax 

0'007 0-469 1-514 
0"107 0"625 0"940 
2-255 0-074 5.207 

FemMe~ho!~x 

1 +0-60 3-596 0-043 6-293 
2 +3"60 1.451 0.132 0-050 
3 -0-40 0,786 0.806 0-431 

~{Ne widg 

1 +2-23 0-306 0,295 2-441 
2 +0-25 0-14 0,6~2 0,887 
3 +0,005 0.005 0467 1.522 

F~rn~e wing 

I +0.14 3,09 0-055 5-800 
2 i-1"71 3-807 0-04-3 6,293 
3 -0-02 0.043 0.580 1.0S9 

7-761 No~ signit~co.n~ 

6"774 Not significa.n~ 

4"870 ~ob signific~mt 

.I-3' i82 Significan~ ~ 5 % 
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A~alysis of datc~]b" Bxpe~'iment B (Table 3). In  view of the homogeneity between the 

( C - ~ )  values for the fmu' series m this experiment, a more sensitive test, involving 

weighting of the ( O - E )  values, was applied and will be illustrated by reference to the 
data on femaIe ~horax lunch.  

The four series have (O-E) values: 

+0--t-0, +0-39, -v0'6a, and +0.35. 

Weighting factors for each one are calculated by the formula 

1 
Weighting factor w -  . 

Variance of ( C - B )  

The values obtained for these factors are: 

7-00, 4-9, 7-7 and 12-5. 

The mean means differences (C-E) for each series are given by the formula 

(C-E) -~ [wx (O-E)] 

a~d its standard error by the formula 

2 s . ~ .  = 2w" 

The ( C -  B) was fmmd to be + 0-438 4- 0-173. A value of t for n + ~z - 2 degrees of freedom 
is thus obtained: 

(c-E) 
S.Z. 

In this case {he ~ v a h e  is eqna] to 2'53 for 73 degrees of freedom. 
The probability P corresponding to this vMue is P < 0"02, i.e. a highIy significant value. 

In fast this P should be halved because i~ represents ~he probability of obtaining b y  

chance a ( C - E )  equal to +0.~38 or -0.438,  and no~ +0.~38 only. So that  the P v a n e  
is P < 0"01. 

The heterogeneity of ~he four series was tested by  obtaining a~ heterogeneity X ~ from 
the formula 

x~=t[ '~ x (O-~) ~] [2(~ x (C-E))] ~ . . . . . . . . . . . . . . . . . . . . .  - -  . 

Nw 

In this case ~his X s =0-39. The significa,nt vall:te for the X ~ for 3 degrees of fTeedom at 
the 5 ~/o level is 7-815, tl)erefore our test is far from detecting any heterogeneity between 
the fore' series. 

The same test on the wing-lengdl mea.sarements gives ~he following values 

t =2-70t  (highly significant) 

and X~ = 0-947 for heterogeneity (nomsignificang). 

L1 ~he case of ehe male thorax and rome wing measurements the tests give the :following 
values : 

t = 0-08 (non-significant) fbr thorax, 

t =  1"74 (significant at 5 ~ ) for wing. 
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Analysis of the data, fi'om Experiment C. la this small-scale test the variance between 
vials (1-3 in number) was shown no~ ~o be ~ign:ifica~, and ~herefore m easu~emeuts for 
each age-group were ]pooled. The Values of' F and other data for each age-group are given 
in Tables 5 and 6. 

Table 5. Offspring l'~om 'la~'ge" ovaries in sm(dl hosts, thorax length 
Experimental Conl;rols ~[e~ns 

Collection Families n ~FamiHes n Exp, Controls C - E 

I c~ 2 12 4 42 2 1-9 0 
I 9 2 7 4 45 0-571 1.24 +0-7 
II c~ 3 9 3 12 1-3 2.5 +1-2 
II o 3 12 3 ~5 0.5 0.6 9 
I I I  ~ ~ 20 5 46 - 1.3 1.37 +2-7 
I I I  9 ~ 24 5 53 - i'37 0 + 1,4 
IV o ~ 1 8 3 35 1.25 2.943 +0"7 
IV ~ 1 6 3 34 2-33 1-588 +3-9 
V c~ 1 14 1 I0 0-21.4 2-7 +2-5 
V ~ I ii 1 I0 - 2  2-8 +4.8 

To~a~e 18 1~0 32 31s 

Table 6. Off~.Fring fl'om : la~ye' ova.des in smug hosts, F tests, thora~ ~ength 
~[e,~ns F values F vMues 

ColIec ~ion C - E 2' vMues st  0-! % a[, 5 % Conclusion 

I d 0 2e~ 0 4-00 " Not signifie~n~ 
I 9 + / ~  0"875 4.00 Not significan~ 
][I c~ 4- F~  8.441 8-53 4,49 8iglfific~ufi ne~rly at 0"1% 
II 9 0 F}~ 0-088 4-08 No~ significan~ 
IIIg + F~, 30.727 11.38 3.92 Significant ~ 0-I % 

I t i  ? + F~s 12.758 11-38 3-92 Significan~ at O-i % 
IV 6 ~ + _E}a 74-0~5 12.61 4,08 Signific~n~ gt 0,1% 
IV g + Fals 17.578 12.61 4"08 Significant at 0'I % 

g c~ + F ~  18.675 14.38 4-30 Signi~c~nt ~t 0-1% 
V 9 + F}9 55.i32 15.08 4-38 Significan~ ~ 0.1% 

Excep~ for the first age-g~oup and partly the second, ishe F values are generally highly 
significant (at the 0.0I level}, in the direction of a hos~ effect. Since the offspring of each 
age-group have the same parents the information from each age-group is not  independent 
from the others. 

I)ISCUSSIO~ 

The largest sample is that  of the females in Exp. B ('large' ovaries into 'small '  hosts}. 
Thorax and wing sizes are highly correlated so that  the data for %he one do not supply 
information independent of the other. But if one considers, say, the thorax, the data 
for the wing are a useful check. If  the wing results contradict the thorax results, either 
the correlatio~ does not exist or there is some grave mistake, t f  the wing data agree with. 
the thorax data t&ey add something to the evidence; although the oorretaLion value 
cannot be calculated they can be considered as corroborative evidence. 

The thorax can be measured with more aeeuracy than the wing; also the uumber.of 
thorax measurements is in some vials l~rger than that  of wing measurements, for some- 
times the wings remain unfolded or are .damaged[. 

For these reasons, the female thorax measurements are considered as the most reliable 
group of data. The statistical tests applied to them show (a) a highly significant digerenee 
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(at a level below 0"01) in the direction of a host effect, and (b) no heterogeneity between 
the fear series. The results for the female wing simply confirm the above, with a difference 
significant at  the 0.005 level and no heterogeneity. The male sample is smaller. I t  is also 
conceivable that  any reaction of the one sex might not be accurately repeated by the other. 
In any case, the t test gives a non-significant value (P < 0-08) for the thorax and a signifi- 
cant value (P < 0.05) fro'the wing. In both eases the difference is in the same direction as 
in the females. 

I f  the male tests were pointing in the opposite direction, they would introduce doubts 
about the validity of the resuRs for the females, or they would indicate a (very improbable) 
reaction of the males to treatment in the.opposite direction. As they do, in fact, point 
in the same direction they do not contradict the previous results. I t  is an unsolved 
question whether the difference Of significance levels between the two sexes reflects a real 
difference or whether it is only due to the difference in the size of the samples. Further 
data may throw some light on this. 

The above results may be viewed as constituting a pr{m~ f~c{e case for the hypothesis 
under test. But statistical tests deal with probabilities and only the accumulation og 
more data can ' clinch the matter', Actually, the results from Exp. C are the first, though 
small, instahnent of such new data and they obviously support the above conclusions. 

In Exp. A (small ovaries in large hosts) heterogeneity between the three series included 
would be probable, sines each series represents a different donor stock. Suck heterogeneity 
was in fact shown by the relevant X 2 tests. The test applied in the data of Exp. B 
assumes lack of heterogeneity and is not therefore applicable to these data. The X 2 which 
was used instead is independent of heterogeneity and gives the probability of getting 
by chance the means differences with the signs actually obtained in this experiment. 
I t  does not assume that  each small line should react in the same way, whilst in Exp. B 
where the same line was used in all series such an assumption was iustified. The results 
of Exp. A are only significant in the case of the female wing-length measuremens No 
conclusion about any host effect when small ovaries are grafted into large hosts can be 
based on these data. Since, however~ the ( C - E )  values have a positive sign, and in the 
single ease of the female wing reach a significant level, the following conclusion may be 
justified: There is no evidence for, and there is in fket some evidence against, a shift in 
offspring size in a direction opposite to that  of a host effect. There is no evidence, in 
other words, that  the offspring from the graRed ovaries become smaller where the host is 
large. I f  there was, one might suspect that  the shiR towards smaller size in Exp. ]3 is 
the result of some damage inflicted on the graRed ovaries during the operation, although 
this seems unlikely. 

Following the conclusion that  there is a 2r~mc~ fgcie case for the existence of a host 
effect, one has to consider: (a,) whether tSere are any parallels fl'om the work of other 
investigators with the same organism, (b) the probable mechaaism of the effect, aad 
(e) any useful modifications or additioas go the experiments to follow. 

The transfer from the haemolymph bathbag the gonads, of some biological factor to 
the offspring of these gonads is not maknown in Dro~op]dga. L'.Ii~ritier & de Scoeax 
(see L'H4rRier, 1.948) have %and that  the transfusion of haemolymph from a CO~-sensi- 
t ire stock to resistant llies trans:Nrms into sensitives not only the recipient individuals 
hut also their ofspring. The factor responsfble m.~:.st be able to 'i~ffect' the gonad in the 
sense in which this term was used by Medawar (t947). @oldstein (t9~9) produced evidence 
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of the existence of a mutated form of the cytoplasmic .factor associated with CQ-sensi- 
tivity; therefore, this factor may have to be considered as ]?articulate. 

Brown & I-Iannah (1952) investigated the incide~xee of gynandromorphs arising by the 
loss in some tissues of the ring-X-chromosome carried by an experimental stock. The other 
X-chromosome (of the females) was marked with recessive genes which became pheno- 
l~ypically appareL~t in th.e tissues where the ring-X is lost. This l~ermits the scoring of the 
gynandromorphs. The results showed that the t'req~tency of gynandromorphs increases 
xvith the age of the mother. 

A number of workers have transplanted larval gonads front s%rile donors to 'normal' 
hosts in order to test whether any host influence might remedy the infertility of the 
implants. Dobzhansky & Beadle (I936) transferred to parent species hosts the infertile 
testes of hybrids of the D~'oso.pl~i~a species pseudoobscu~'a and 1)ersimi~is ; Clancy & Beadle 
(1937) transferred to ~normaI' hosts infertile ovaries of donors homozygote for ~i~gd, s~, 
or femags s~erile, fes, and also of donors homozygote for fused, fus, which, are fertile 
with some kinds of sperm and infertile with oth.ers; Sutey (1953) transplanted infertile 
gonads of donors homozygote for g~'a~dchi~dZess, as, In all these cases, transplantation 
was made at the third-instar larval stage and the implant's infertility was not modified. 

A similar experiment in mammals was the grafting of 'normal' mouse ovaries into 
steril.e W'~ ~ hosts (I~ussell & l~ussell, 1948). The implants remained fertile. 

Turning to quantitative characters, there is a claim (Durrang, s tha~ part of the 
variability in the number of the sternopleural bristles in certain pure lines is determ.ined 
by the age of ~he mother. There also exist correlations positive or negative to the number 
of offspring. The above worker concluded that the factors involved segregate indepen- 
dently of each other. 

It is conceivable then that ~he presen~ effect also is mediated by som e cytoplasmic 
factor (molecule or particle) transferred from the host haemolymph to the growing grafted 
ovary. One might assume that the large and small lines differ (correlated to their geni)- 
typic difference) in the relative amounts of two forms of a factor, the one form making 
for larger size and the other no.king for small size. This could come about by each geno- 
type favouring the reduplication of the corresponding form and slowing down the redupli- 
cation of ~he opposite. It  must be assumed, however, that the survival of any 'small' 
factors is not incompatible with the 'large' genotype. The reasons for assuming this are 
that small and large lines can be selected from a singIe ~ wiId' stock and that the hybrids 
are intermediate to ~he parents and should have a proportion of both factors. 

Skate the factors from the small hosts, which are assumed on this scheme to have entered 
the large ova, survive bn~ are only allowed a small reduplication rahe nnder the large 
genotype, they shoutd become 'diJxted' during growth to the adult stage. This provides 
an explanation for the fact that the size of the effect reflected in o~" data is extremely 
small, as can be seen in TabIe 7. 

Table 7. Ave~'age measu~'ements ir 'm,~;c~'omete'r ~nits 
(Experiment  B) 

])HI'trance ~ Eg'ecb' s.s % 
Large line Small t int  ~,pprox. ' Effect '  of difference 

2 Thorax 72-5 57-7 15-00 0.488 2-89% 
9 Wing  146-2 111-2 35.00 1,064 2.97 % 

Thorax 63,9 51.3 12.6 0-307 2.43 % 
Wing 127'1 97'7 29'4 0-973 3"3 % 



Sho@d the effect be ].urger, then, at an earlier stage of development, say, aS the first 
or second larval stages, when the infective f~ctor would not yet be as diluted as in the 
adult ? This is di~cnlt to test, since the larvae derived ti'om grafted ovaries cannot be 
ciisting@shed from those derived, fi'om host ovaries, lhlrehermore, the lines used are 
isogenic for the size of the adult (as measured on the parts to be derived from the thorax- 
and-wing disk complex), and selection for this character may not laeeessarily coincide 
with selectioa for larval size. 

If cytoplasmic factors can influence adult size, shoNd this effect be detectable in the 
offspring of reciprocal crosses of the two lines used? No size difference between such 
reciprocal b.ybids can be detected (Robertson & Steve, unpublished). Strictly speak- 
ing, this applies to the females only, for a difference Between the male reciprocal hybrids 
has been detected (Pantelouris, 1956), but as it seems to depend on the X-chromosome 
it does not affee~ the present argument. The absence of any size difference between the 
(female) reciprocal hybrids seems at first sight to make it improbable that there is a real 
effect of the host on kansplantation. ;ffowever, it should be taken into ~eoount that  the 
hybrids are not comparable with the graft offspring in these experiments. The former 
contain a replica of each of the two genotypes, the latter are homozygous for the one only. 

On the scheme outlined above, the hybrid genotype would allow the reduplication of 
both forms of the cytoplasmic factors and would bring the final ratio of the two ~o the 
point corresponding to the balance of the two genotypes, irrespective of whether there 
are i~ the ovum many sinai! and few large (' small' mother) or vice versa ('large' mother) 
factors. Th~s no difference in the reciprocal hybrids should be expected. 

i t  won!d also fbllow that in farther generations: derived from the graft offspring mated 
amongst ~hemselves, the 'small' factors acquired would be diluted fro'that and the effect 
would become smaJ2er still and in practice unde~eetable inlater generatioas. Such a phen 9- 
menon would fall under ~he defi~aition of a DauermodiEcation, in contrast to the phenomena 
resulting from the transfer of autonomously reduplicating particles or plasmagenes. 

I t  would obviozlsly be interesting fie tes~ whether m fact the host effeo~ persists with 
or without diminution in a second generation, but such a test is made difficult by the 
small size of $h.e effect t t  would be desk'abIe therefore to find. conditions nnder ~kich 
the host effect can be 'enlarged' so as to be de%arable with greater ease a~ad confidence. 
T.wo ideas are nnder consideration. First, the possibility is being examined of using 
hosts which can be assumed to di[ffer from the large donor line more than the small line 
does. Such hosts could, be a stock of Drosol)hila siv~.u~ans. The difficulty here is tliat the 
operated simula~zs females m~st be ma.~ed to me[e~zoya, s~er males a~_d stzeh matings rarely 
produce offspring. If this is due to mating difEeultids these will persist also wi~h the 
OPerated females ; if it is due, however, ~o incompatibility of the gametes whilst copulation 
remMns possible, offspring from the grafted (~z~e~c~wyaste)') ovary might be obtainable. 
Secondly, it is being tested whether ~he host effect ea:o. be enlarged by envirormaenta.1 
conditions sue.h as changes in temperatm'e or other factors. It would also be interesting 
to repeat ~he experime~.~ts w)bh hosts a~ad donors of an earlier d.evelopmenga] s~age, for 
example, second-insist larvae. I~ can always be argued ~h.ae a host effect wo~ld be more 
lilcely to become obvio~s then. Attempts in this direction have failed so :far because 
Operated second instar larvae fail to heal. It might be that at that stage the .haemoly:m.l?h 
is deficient in a factor necessary :for healing, or that ~,he wound from ~he operation inter- 
feres with moulting. 
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~ U ~ A K Y  

Owries of an inbred line, L 25, selected for large body size, were t.ransplanted (at the 
thir&ins~ar larval  stsge) into hosts of a ]in% E84:, selected for small  body size. The 

operated individuals were mated to males of the donor small line ~nd produced two types 
of offspring : hybrids of the two ]inns and homozygotes of the 'large' line. Thorax a~d 
wing length measuz'ements of the latter offspring group and of control 'large' line off. 
sEring were take~l and compared. Statistical analysis of the data showed a sign'_d~cant 
reduction i= the thorax and wing size of female and in the wing size 02' mate offspring from 
transplanted ovaries. This redaction, however, amounted to only 3 % of the size difference 
of the  two lines. 

The reciprocal exper iment  ( ' sma] t '  ovaries t ransfer red  to ' l a rge '  hosts) proved more  

ditIienlt  to carry out  due to failure of ' sma l l '  ovaries to grow i~ ' l a rge '  hosts in  mosl, 

eases. The data  tlsab con2& be collected show no effect of the  kos~ on the  size of offspring 

f rom ' smal l '  ovar ian  grafts, and  also seem to exclude a ny  size reduct ion as a resut t  of the  

operat ion.  
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