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Surnrnary. A two-way selection for the body weight in Drosophila melanogaster has 
been performed using individual and family selection under stable environmental con­
ditione. Individual selection lasted for 51 generations and family selection - for 50 genera­
tions. 

Results obtained in the both types of selection, individual and family, were different. 
The most effective appeared to be family selection, in which the obtained progress was 
more systernatic and rnsulted in a marked differentiation between the familias selected 
for a high body weight, control and those selected for a low body weight. 

A significant asymrnetry in the response to selection has been achieved between the 
lines selected for a high and low body weight of insects. In both, individual and family 
se]ection, more effective was selection for a high body weight. 

Theoretical considerations concerning prediction of selection results do not 
a]ways prove correct in practice, because they are influenced by too many factors. 
It would be very expensive, long-lasting and in most cases impossible to carry out 
experiments on farm animals with the aim of testing different selection methods. 

Among many species of la bora tory animaJs one of the most popular is the fruit fly 
Drosophila melanogaster (Robertson 1956, Knothe 1965, Lerner 1969, Chvosto­
va et al. 1978). Selection for many different features was conducted on the fruit fly; 
selection for the insect size has been the subject of breeders' interest. 

The purpose of the present paper was the study on a two-way selection for the 
body weight in Drosophila melanogaster using individual and family selection under 
stable environmental conditions. 

MATERIAL AND METHODS 

The studies were carried out on Drosophila melanogaster reared at the Department 
of Genetics of the Agricultural and Teacher's University in Siedlce. The rearing con­
ditions and the nutrient medium used were the same as those in the paper by Socha. 
(1984). 
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Individual selection was performed in three stages, and family selection - in two 
stages. There were intervals betw'een the stages of selection. 

Stage I. To determine the effectiveness of selection for a high body weight three 
simultaneous rearings (replications) were carried out in 1-l Erlenmeyer flasks. Ten 
females and ten males constituted the beginning of each generation (for each replica­
tion ). Seven days after, the flies of the parental generation were removed. Then, 
about 80 pupae were isolated from each rearing. On the 14th day of rearing the pro­
geny was examined. As the pupae hatched in individual tubes, they were segregated 
according to their sex and individually weighed to an accuracy of 1 mg on the 
electronic Sartorius microscales of 4431 type. Among them 10 heaviest females and 
10 heaviest males were selected for further rearing. 

The experiments, which had to determine the effectiveness of selection for a low 
body weight were carried out in a similar way as above, with the only difference that 
the lightest, not the heaviest, insects were selected for further rearing. 

Three control groups were simultaneously maintained in 3-1 jugs, with no selec­
tion among them. The beginning of each generation were randomly selected 50 
females and 50 males. Fifty pairs in the control rearing had to prevent matings of 
relatives. Selection at that stage of studies was performed through 20 generations. 
Through the subsequent 7 generations, the flies in both control and selected rearings 
were randomly selected. The control of the body weight was performed for genera­
tions 24-26. 

Stage II. Selection was made in a similar way as at stage I, with small changes. 
At that stage it was decided to reduce the period of time, which the insects - pa­
rents of the future generation carne from. The flies, hatched before the 13th day of 
the established generation, were removed from the flasks. Then, pupae were isolated 
fiom each rearing. On the 15th day of rearing the progeny hatched from isolated 
pupae was examined. In rearings selected for a high body weight (H) and low body 
weight (L) a choice was mode according to the direction of selection. Control rearings 
(C) were limited to the same number of insects as in the experimental groups (10 
pairs in each replication). Selection at that stage was performed in generations 28-4 7. 
Through the next 5 generations the insects were chosen and mated randomly within 
each experimental and replication group. 

Stage III. Individual selection in generations 53-63 was continued according to 
the same principles as at stage II. 

FAMILY SELECTION 

Stage I. Before the beginning of the selection experiment the sterility of females 
hatched during night was checked by a test. It was performed on 100 females hatche<l 
during night in the rearings of the Department of Genetics and taken in the morning, 
not later, however, than 12 hours after removal of hatched insects on the previous 
day. After 11 days it was checked, whether there were larval forms, pupae or imago 
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in the flasks. It was foun<l that during 12 hours after hatching no female was fertili­
zed. The test confirmed the possibility of selecting virgin females directly from the 
rearing (Strickberger 1962) without the necessity of pupae isolation. 

In view of the fact that results of the earlier studies (Socha 1984) indicated a 
large fluctuation of the female body weight, caused not only by somatic development, 
but also by ovary development, exclusively the małe body weight ~ as taken into 
account while selecting families. The females were also weighed to obtain additional 
information, but that had no influence on the decision of their selection. 

The rearing was started from 60 insect pairs, the progeny of individual pairs 
consisted of complete siblings. Insects hatched before the 14th day were segregated 
according to sex, counted and weighed (collectively). On the basis of the obtained 
results 20 heaviest families (HS), 20 lightest (LS) and 20 families with an average 
body weight (CS) were selected. Division made on the basis of the małe body weight 
formcd the following groups: with 20 families in each, which gave the beginning to 
selection for a high (HS) or low body weight (LS) and with 20 control families (CS). 
N ext day, i.P. on day l 5 after the establishment of the rearing 2 insect pairs were 
taken from cach HS family to form new families which were selected for high body 
.weight in the subsequent generations. Regarding the lightest families (LS), two pairs 
of insects were taken from a new family, later selected for a low body weight. One 
pair of insects was taken from eaeh of the remaining 20 families to form new families, 
which constituted a control group. In order to prevent inbreeding increase in rearing 
familics a rotation system of matings ofFalconer was used (after Sławiński 1981). 
In the subsequent generations 20 families (out of 40) were selected from each HS 
and LS groups acconling to the previously accepted criterion. Selection of families 
at that stage was performAd through 2.5 generations. Then, in the groups, where 
selection was performed, it was given up for the period of 5 generations and insects 
within their groups were reproduced maintaining rotation mating system. 

Stage II. In generations 31-55 selection was continued according to the same 
principlcs as at stage I of the selection. After the selection expired it was given up 
for 6 generation1-;, and insects within their groups were reproduced maint,1ining the 
rotation rnat.ing system. 

STATISTIU CA LCULATIO;(~ 

Data concc rning the body weight, of males and females in mass selection were 
trert,ted sepa ra tcly for each sex and using a two factor analysis of variance in a double 
cross cluw;i fir:ation (Okta,ba 1972) according to the model: 

Xijk=µ -f-o:i-f-pJ-f- (r:x/3)i1-H,1k 

wherc 11 - mean value of a feature, ai - effect of replication, {31 - effoct of genera­
tion, ('X/1)1, -- cffod, of interact.ion, l'J.ili: - error. 
Results of family sclcction wcre proc0sscd accnrcling t o the sam~ nndel of tlw 
analysis of vnriancc, at meaning the effects of individurd farnilins (HS, L:-3 ur CS). 

5 Genetlca Polonica 4/87 
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Phenotypic relationships between the body weight of females and ma.1es in 
fam.iły selection were worked out according to the method given by Ruszczyc 
(1978) . 

In order to see trends in the subsequent genera.tions we used average means 
formecl in the following way: having a number of means (for instance, małe body 
weight) m n subsequent generations x1 , x2 , x3 , . •. , Xn, transformations were per­
formed 

_ xn-d-xn-1 +xn 
Xn-i= - -----

3 

giving a number of moving means x2 , x3 , ••• , Xn-i• 
The value of response to se]ection was determined by estimating a cumulated pheno­
typic advance h2 (Żuk 1979), which was a ratio of a sum of advanccs in all the 
generations (r G) and selection differnnce (E DS). 

hz=~ 
EDS 

A standardized cumulated breeding (phenotypic) advm1ce was also estimated by 
advance values in all the generations. Standardization consisted in subtraction in 
each generation of the corresponding advance values (in the control families in 
family select.ion) from a cumulated advance in the experimental groups obtained 
during that time (:~: G,). After dividing E G

8 
by E DS we obtained a standardized 

coefficient of realized heritability (h;). 

hz=(}-• 
• DS 

The coefficient of realized heritability was also estimated as a regression coefficient 
(h;) of the I: G on I: DS in the subsequent generations of seleotion (Hill 1972). 

RESULTS AND DISCUSSION 

Individual and group (families) results of insect weighing have revealed marke<l 
differences in the body weight of males and females, and for that reason results 
were treated separately for each sex. 

INDIVIDUAL SELECTION 

In individual selection for a high and low body weight (designated H and L, 
respectively) against the control group (C) showed no significant differences between 
replications and in this connection they were treated together. 

In Figs 1 - 4 the body weights of insects are expressed in moving means, which 
permitt.ed to discover the main trends manifested by individual groups of selected 
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flies. Curves in Figs I - 4 were dra.wn taking into acconnt division into different types 
of selection (individual selection - Figs 1 and 2, family selection - Figs 3 and 4 
(and sexes) males - Figs I and 3, females - Figs 2 and 4). 

In individual selection fluctuations in the body weight werc observed in the 
experimental H and L rearings. Large fluctuations were also noted in the control C 
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rearings. It is difficult to explain the reasons of such state of things, but they were pro­
bably related to the influence of the environment, despite the fact that throughout 
the entire experiment the efforts were made to maintain stable temperature, lighten­
ing and feeding. The observed large identity of the increase and decline in the values 
of the studied characters in all the groups seems to support that suggestion. 

Table 1. Realized heritability (h2), realized standardized heri­
tability (h!) and realized heritability (h:) oaloulated as regression 
of :E Gon :E DS in individual seleotion of Drosophila melanogaster 

Heritability coetficlents 

Genera- Herit- rearings selected for I 
rearlngs selected for 

tions ablllty high high body weight low body weight 

females I males I females I males 

h• 0.07 

I 
0.06 0.00 -0.03 

1-20 h: 0.02 -0.04 o.os o.os 
h: -0.02 0.05 0.05 -0.02 

h' 0,09 0.14 0.06 -O.Ol 
28-47 h! 0,09 0.17 0.05 -0.05 

h! o.os 0.09 -0.03 -0.05 

h' 0.20 0.20 0.12 0.45 
53-63 h' 

' 
0,03 0.18 0.31 0.47 

h' 0.25 0.19 O.Ol O.Ol 

As a result of the performed individual se]ection in generation 1 - 20, 28 - 47 
and 53 - 63 a phenotypic advance (measured by the value of realized heritability) 
for a high body weight has been achieved. Heritability realized in individual se­
lection is presented in Table 1. The lowest advance was at the first stage of selection, 
the highest one - at the third stage. At the first stage of selection the insects were 
taken from a group of different age and for that reason a small effectiveness of 
selection could result from a smaller precision of the estimated selection value. One 
of the basie factors, which determine selection success is the correctness of the 
selection value estimate (Lerner 1969, Falconer 1974, Schwark 1977, Żuk 
1979). If selection was made from the group with a large age range, then the pheno­
typic estimate of individuals only to a small degree rendered their selection value. 
The body weight of insects, besides genetic factors, were influenced by monogenetio 
factors, in this case caused by the insects' age. 

FAMILY SELECTION 

In family selection for the body weight in females a larger effectiveness was 
obtained in generations 31 - 35 as compared to that obtained in generations 1 - 25 in 
males, and vice versa. 

Coeffieients of realized heritability in family selection are presented in Table 2. 
On the basis of the obtained heritability coefficients it should be concluded that the 
body weight in the fruit fly is lit tle heritable. 
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REALIZED HERITABILITY 

Coefficients of realized heritability for the periods, in which an advance has been 
achieved, ranged from 0.07 to 0.20 (Tables 1,2). In the selection for a low body 
weight, except gene rations 53 - 63 in individual selection, heritability was still 
lower. 

Authors of other works, who estimated heritability of the animal body weight, 
obtained very different results. The heritability coefficient of Drosophila melanogaster 
body weight determined by Martin (1959) was 0.2, whereas that estimated by 
De Fries and Touchberry (1961b) for Drosophila affinis body weight was equal 
to 0.06. 

Table 2. Realized heritability (h2 ), realized standardized 
heritability (h!) and realized heritability (h~) calculated as re­
gression of L G on L DS in family selection of Drosophila melano-

gaster 

Heritabillty coeflicients 

Genera- Herit- Familles selected for 

I 
J<'amiiies selected for 

tions ablllty high body weight low body wcight 
. . 

fcmales I males I females I males 
·-

hl 0.09 0.16 0.03 -0.02 
1-25 h: 0.10 0.13 0.00 0.02 

h: 0.07 0.15 0.03 -0.03 

• 0.20 0.14 0.07 0.06 
31-55 h'. 0.11 0.09 0.17 

I 
0.11 

h,, 0.12 0.10 0.09 0.09 

The body weight of farm animals belongs to intermediately and highly heritable 
characters and according to different authors ranges from 0.2 to 0.7 (after Żuk 1979 
and Radomska 1982). 

In the earlier studies the body weight of insects was estimated on the basis of 
the length of the thorax and wings. The heritability of these characters estimated 
by Robertson (1956, 1957) was 0.3 - 0.5 and 0.4, respectively. It should, however, 
be remembered that the length of the thorax and wings is not in the line with the 
body weight (Sheldon 1963). 

Only the construction of electronic microscales permitted to weight insects 
precisely and then to estimate the body weight parameters. 

EFFECTIVENESS OF SELECTION FOR A HIGH AND LOW BODY WEIGHT 

A large differentiation, particularly in the first peri.ods of selection, occurred 
between heritability of a high and low body weight. When estimating standardized 
realized heritability, the body weight of insccts in selectionccl rearings was compared 
to that in the control rearing. The phenotypic advance achieved in H (in HS fa­
milies) and L (in LS families) rearings was additionally compared to the body weight 
in the C rearings (in CS families). In the case of the body weight increase in the C 
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(or CS) lines the advance obtained in the H (or HS) lines was reduced by that 
increase, whereas in the L (or LS) lines it was increased by the same value. The 
standardized realized heritability in most cases influenced the increase of the realized 
heritability coefficients of a low body weight, which meant that the control lines 
slightly increased their body weight in individual periods. 

Results obtained by most of authors, who carried out selection in opposite 
directions, showed asymmetry ofresponse. The experiments of Hetzer and Harvey 
(1967), who performed two-way selection throughout 10 generations for the thickness 
of pork fat showed a higher heritability of the pork fat thickness reduction. Menzi 
and Lortscher (1964), selecting hens for a high weight of eggs obtained h2 equal 
to 0.45, and in the case of this kind of selection for a low weight of eggs they obtained 
h2 equal to 0.71. Nestor et al. (1983), performing selection of quails through 5 
generations in two directions - a high and low egg-laying ability, estimated heri­
tability, which was 0.069 and 0.353, respectively. Benoff and Renden (1983) 
obtained a higher effectiveness of selection in the direction of a low body weight, 
when selecting dwarf hens for a high and low body weight. Pingel et al. (1984) 
selecting ducks for a high and low feed intake obtained a larger effectiveness for a 
low intake. 

Selection works carried out on mice by Mac Arthur (rn49) , Falconer (1953, 
1960), Legates and Farthing (1962), Sutherland et al. (1968), H a yes and Eisen 
(1979), Hyde and Sawye r (1980) confirmecl a higher effectiveness of selection to­
wards a reduction of the character value . The reasons, which brought about such an 
asymmetry were varied. One of them could be inbreeding depression. Under the 
influence of inbreeding the average body weight decreased, which involved a de­
crease in the response tempo in plus and thereby - an increase of response to selec­
tion in a negative direction . The effectiveness of selection depends to a large degree 
on the frequency of genes determining a given character in the initial populat ion. 
The lower is t,hat frequency, the more easily a desirable advance is obtained. A low 
body weight is a character, which can unfavourably influence the organism of mice 
and n_atural selection may act against that character (Falconer 1974). 

One of few works revealing asymmetry in the opposite direction were experiments 
by Von Butler et al. (1984). They selected mice in opposed directions and obtained 
a larger effectiveness for a high body weight. The authors see the reasons of asymme­
try in different frequencies of genes before starting selection. A higher fecundity of 
individuals with a lower body weight caused a larger spread of genes of that cha­
racter in the initial population. In fa.et, mice with a high body weight had their 
first litters larger, but their generał life fecundity was lower in comparison to mice 
with a low body weight. That caused a larger portion of genes determining the value 
of that character. Selection for a high body weight has brought about a significant 
frequency increase in genes of "high body weight" in comparison to the opposite 
direction of selection, which was the cause of the observed asymmetry . 

In some selection works, including those on fruit flies , no respo(!se asymmetry 
was detected . Kask and Voro b'ev a (1981) performed selection throughout 60 
generations for an increased and reduced wing length. They did not find any signi-
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fi.cant asymmetry in their experiments. Asymmetry was not revealed, either, in one 
of Robertson's experiments (after Falconer 1974) in the response to selection 
for the thorax length of the fruit fly. 

Sheldon (1963), wh.ile selecting fruit fl.ies for the body weight, obtained significant 
asymmetry in the selection response. More effective appeared to be selection for a 
high body weight. The mentioned author sees the reasons of asymmetry in differentia­
ted survival of insects. From generał observations it follows that their survival 
decreased in the lines with a low body weight (particularly in one of them). But the 
author did not notice changes in the survival of the opposed lines. He mentioned, 
however, that those observations were very generał and were not the subject of 
detailed studies. 

Ro bert son (1955) making selection for the length of abdomen and wings found 
that insects with a longer abdomen and longer wings are characterized by a better 
survival. 

The author of the present paper found no differentiation in individual selection 
with regard to female fecundity between the Hand L lines (Socha 1987), whereas 
in family selection the fecundity markedJy decreased in the HS families. Fecundity of 
females under family selection for the body weight indicates that insects with IL 

higher body weight were characterized by a lower fecundity and insects with a lower 
body weight, were more fertile. Assuming that insects in the init,al population were 
characterized by such a regularity, the gene frequency of a low body weight was 
higher in comparison with the frequency of genes conditioning high body weight 
in the initial population. That would be in agreement with the already cited hypo­
thesis of Von Butler et al. (1984). 

EFFECTIVENESS OF SELECTION AMONG MALES AND FEMALES 

Differences in the body weight of males and females revealed in the present paper 
are supported by eailier studies of De .Fries and Touchberry (1961b), Druger 
(1962), She ldon (1963), Kearsey and Koj ima (1967), Trudy (1981), Kammere r 
and Young (1983). A larger variation in the body weight of females was obtainecl 
in the studies of Fries and Touchberry (1961a), Sheldon (1963) , Kammer e r 
and Young (1983). 

Differentiation in the body weight of males and females obtainecl in the ex­
periments presentecl in this paper could be one of the reasons of varied effectiveness 
of selection for each sex. In the selection for a low body weight , except stage III of 
individua1 selection, the effectiveness of selection was higher among the females. 
In the selection for a high body weight results between indiviclual stages were 
differentiated. In some periods the effectiveness of selection was higher among the 
females, whereas in others it was the opposite. Sheldon (1963) conducting selection 
for a high and low body weight in fruit fl.y obtained a larger advance for a high body 
weight among the females. Regarding selection for a low body weight this author 
achieved no advance in females of one of the lines, while another line of females had 
the body weight similar to that of the initial generation. Only slight advance was 
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obtained by that author in one of the lines among the males. In another line the 
males had the body weight slightly lower, but it was difficult to speak about advance. 

Authors of other works, who performed selection in opposed directions, including 
Hyde and Sawyer (1980) - for the agressiveness of mice, Dunnington et al. 
(1981) - for cholesterol content in the blood of mice, Pingel et al. (1984) - for the 
effectiveness of feed intake by ducks, found a smaller differentiation in the effecti­
veness of selection between sexes than between directions of selection. 

EFFECTIVENESS OF INDIVIDUAL AND FAMILY SELECTION 

One of the objectives of the present paper was a possibility of comparing the 
effectiveness of individual a nd famiJy selection. From an analysis of diagrams of 
moving means of the body weight it follows that the most effective was family selec­
tion, in which selection advance was more systematic and selection benefits were 
maintained in the next generations. Dnring that selection there occurred a marked 
differentiation of HS, LS and Ci-, fam;lies. In individual selection differentiation also 
became evident hetwee-1 the H , L and C rearings, but it was not so pronounced as 
under family 8election. The direction of changes in the body weight (except males in 
the LS familie8 in generations 1 - 25) always conformed to the direction of selection 
(Fig. 3 and 4). In individual selection changes in the body weight, particularly in the 
L rearings ,v1we not alwa,vs in conformity with the direction of selection (Figs 1 and 2). 

A larger systemati1-m1 in the selection response c-bserved during family selection 
also caused the obtaining of more probable coefiicients of realized heritability. As a 
matter of fact, they were not high, but more ~i mil ar to each other irrespective of the 
method of their estimation. Only in two cases, negative vaJues, very close to zero, 
were obtained . In the groups selected individually the stahility of these coefficients 
was much smaller , whieh probably rcsu ltcd fr0m large fluctuations of that character 
va.lues in individual generations. 

In order to compare additic,nally the cffectiveness of two selection methods, 
Table 3 contains cumulated seJection diffeiences and means of selection differences 
per generation, whereas ]'igs 5 - 8 present selection response in the form of relative 
body weights in the selected groups in relation to the control. Table 4 presents 
regression coefficients of body weights on generations with the clivision into indivi­
dual and family selection, as well as with the division into females and males. 

The obtained mean selection differences were larger in most of the generations 
in individual selection. Selection response, however, was higher in the selection of 
families, were indivi.dual groups of families heca.me markedly differentiated. A high.er 
effectiveness of family selection is also supported by the estimated regression coeffi­
cients. In family selection only in one case regression was not in agreement with the 
direction of selection, while in individual selection as many as 5 regression coefficients 
did not conform to the direction of the conducted selection. In fa.miły selection the re­
gression coefficients for most of the generations were statistically significant, whereas. 
in individual selection only two regression coefficients were statistically significant. 
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Table 3. Selection differences (in µg) in individual and family selection of DroBophila melano­
gaster 

Individual selectlon Family selection 
-

I familie• selected I rearlngs selected I rearings selected Genera- familles selected 
Genera- for high body for low body tion 

para-
for high body for low body para- meter tion 

meter weight , weight weight weight 

males I temales I males I females I I I males I females I males I femalea 

1-20 l: RS• 1565.6 3771.6 1331.8 2556.1 
x RS•• 77.8 188.6 66.6 127.8 1-25 J: RS 1372.5 2269.7 1091.1 1916.8 

i RS 54.9 90.8 43.6 76.7 
28-47 E RS 1253.8 2135.3 1063.2 1617.3 

x RS 62.7 106.8 53.2 80.9 31-55 J: RS 1213.6 1773.4 1123.6 1695.2 
x RS 4i.6 70.9 44.9 67.8 

53-63 J: RS 514.2 1033.0 473.2 853.0 
x RS 46.7 93.9 43.0 77.6 

• cumulated selection difference 
• • mea n selection difference per generation 

Gallego and Lopez-Fanjul (1983), performing individual and within­
-family selection for the reduction of set a number in the fly, obtained the same 
effectiveness with the both methods. Similar results were previously obtained by 
Clayton et al. (1957), who selected flies for the number of the abdomen setae using 
a mass and family selection, and with the both methods similar results wern obtained. 
Von Butler et al. (1984), selecting mice for the body weight, obtained a higher 
-effectiveness in individual than in family selection. Selection of families in two groups 
constituted 82% and 61 % effectiveness of individual selection, respectively. Kow­
nacki (1982) conducted selection of mice, using in one population selection on the 
basis of individual production, but in the other - on the basis of this character 
value in the offspring. He found that an estimate and selection of mice on the basis 
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of individual productivity gave better results in comparison with those on the basis 
of their offspring. A considerably more effective individual selection for the body 
weight of mice conld result from the fact that this character in mice is characterized 
by a higher heritability in relation to the fly body weight. 

The heritability of the fruit fly body weight in the present experiment did not 
exceed 0.20, except the last stage of ind.ividual selection for a low body weight, where 
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it was higher. Similar results were previously obtained by other authors (Martin 
1959, De Fries et al. 1961b, Sheldon 1963). 

Despite a low realized heritability of the character, the body weight in the fruit 
fly is undcr genetic control. This is indicated by results of family selection, conducted 
exclusively on the basis of the małe body weights. The body weights of females were 

T abl e 4. Coefficient of the body weight regression on generations (in ~1g) in individual and 
family selection of Drosophila melanogaster 

·-Individual selection }'amily selection 

rearings selectcd for I rearings sclected for fomilies selectecl for I families eelected for 
Generations high body weight low body weight Genemtions high body weight low body wcight 

-
I I I I I I ruales fema.lrls males fcmalcs males I femalee males females 

1-20 4.361 - 3.150 1.971 - 0.377 
1- 25 8.267* 6.480• 1.411 - 2.512 

28-47 5.642* 8.103 2.500 1.309 
31-55 4.608• 8,944• -· 4.077• - 5.994• 

53-63 8.282 29.391 * -1.973 10.309 

• signillcancc a t the level of 0.05 

only controlled, but d1d not constitute a criterion of selcction. The choice of method 
appeared to be correct. Despite an indirect selection of females on the basis of that 
character registered in brothers, th•:J obtained selection differcnces among the females 
were in agreement with the direction of the performed selection in all generations. 
A similar and in some cases even higher advance in comparison to males was also 
obtained in females . 
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Table 5 presents correlations and regression between the body weight of males 
and females. These are coefficients for full sibs estimated for separate periods of 
selection (generatjons 1 - 25 and 31 - 55) and for intervals in selection (generations 
26 - 30 and 56 - 61). In all the cases, positive, statistically significant correlation 
coefficients, which provided basis for estimation of regression coefficients, were 
obtained. 

TabJe 5. Relationship between the body weight of females and males in family selection of 
Drosophila melanogaster 

I I 
Families selected for high Familias selected for low 

0 t· Sex (variable body welght body weight 
enera ion lnaependent) 

correlation J regression correlatlon I regression 

Control famllies 

correlatlon J rogresslon 

1-25 I males o.no• 1.640 0.640• 1.583 0.738• 1,819 
femalea o.no• 0.308 0.640* 0.259 0.738* 0.300 

26-30 1nalea 0.741* 1.619 0.763• 1.622 0.631 • 1.089 
females 0.741• 0.339 0.763• 0.359 0.631• 0.366 

31 -óó males 0.695• 1.275 0.458• 1.647 0.682* 1.466 
females 0.695* 0.379 0,458* 0.325 0.682* 0,318 

56-61 malca 0.605• 1.430 0,650* 1.594 0.779• 1.652 
females 0.605* 0.256 0.650* 0.265 0.779* 0,367 

The obtained correlation and regression coefficients of the body weights of males 
and females, as well as results of family selection, indicate a large relationship of the 
body weight within families between males and females, which is also an evidence 
of a large influence of genetic factors on the value of that character. 

CONCLUSIONS 

The most effective appeared to be selection of families, in which the obtained 
selection advance was more systematic and the estimated regression coefficients of 
the body weight to generations in most cases were statistically significant. 

2. Heritability realized for the periods, in which selection advance was obtained, 
ranged from 0.07 to 0.20. . 

3. Selection for a high body weight appeared to be effective in all the periods 
with the both selection methods. This is supported by realized heritability of that 
character and coefficients of the body weight regression to generations. 

4. Effectiveness of selection for a low body weight was differentiated. In the first 
periods of individuaJ and family selection no selection advance was obtained. A 
significant reduction of the body weight of the insects was obtained at the third 
stage of individual selection and at the second stage of family selection. 

5. The asymmetry of the effectiveness of selection for a high and low body weight 
could result from different frequency of genes determining the opposed fo:rms of 
· these characters in the initial population and from a difficulty in the overcoming 



396 S. Socha [16] 

barriers of homeostasis maintaining the stability of the character having the optima} 
value for the existence of species. 

6. A high interrelationship was found between the body weight of males and 
females from the same families. For all periods of reari.ng the correlations were 
positive, statistically significant and ranged from 0.46 to O. 78. 

7. Large fluctuations (between generations) in the values of the character, which 
was the purpose of selection, indicate a signifieant influence of the enviromnental 
factors on the result of selection experiments. Results of the experiment are also 
markedly influenced by the precision of selection, which in the case of characters 
with a low heritability is a basie factor, which determines (alongside environmental 
influences) results of select1011. 
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SKUTECZNOŚĆ SELEKCJI INDYWIDUALNEJ I SELEKCJI RODZIN NA MASĘ CIAŁA 
U DROSOPHILA MELANOGASTER 

Streszczenie 

Przeprowadzon o dwukierunkową selekcj ę na masę ciała u Drosophila m elanogaster. Stoso­
wano selekcję indywidualną i selekcję rodzin w stałych warunkach środowiskowych. Selekcja 
indywidualna trwała 51 pokoleń, natomiast selekcja rodzin przez 50 pokoleń . 

R ezultaty uzysk ane w wyniku selekcji indywidualnej i selekcji rodzin były znacznie zróżni ­

cowane. Efektywniej szą okazała się selekcja rodzin, ponieważ osiągany postęp hodowlany by! 
bardziej systematyczny niż w selekcji indywidualnej. 

Stwierdzono znaczącą asymetrię reakcji na selekcję między liniami owadów selekcjonowa­
nych na wysoką i niską masę ciała. Zarówno w selekcji indy widualnej jak i w selekcji rodzin 
skuteczniejszą okazała się selekcja na wysoką masę ciała. 

3tI><l>EKTl1BHOCTb 11H)],11Bl1,[(YAJibHOl1 CEJIEKI.J,111111 CEJIEKl..l,1111 CEMEl!I HA MACCY 
TEJIA Y DROSOPHI.LA MELANOGASTER 

TipomBep;eHa ABYHarrpaBJICHHall CCJICKI.Uł.11 Ha Maccy TCJia y Drosophila melanoga8ter. IlpHMCHCHa 

HH,IJ;HBHp;yam,HaJł CCJICKIIHJł H CCJICKIIHJł CCMCH B IIOCTOJłHHbIX yCJIOBHJłX OKpylKa !Ol.l.1CH cpep;b(. l1H,!1H­

BHp;yaJibHaJł CCJICKI.IHJł OCYI.LICCTBJIJłJiaCb Ha rrpOTJłlKCHHH 51 IIOKOJTCHHJł, a CCJICKI.IHJł ceMelt - Ha !TpOTlllKCHHH 

50 IIOKOJICHHił. 
Pe3yJihTaThl, ITOJI}"iCHHbJe IIpH HH,l:{HBH/zyaJibHOH CCJICKlllłlł H cenCKI.IHH CCMeJ:i, 6 b lJIH HCO,IJ;HOpO,!1.lll,I , 

:Sonee 3(p«f)CKTHBHOit OKa3anacb CCJICKI.IHJł CCMeił, IIpH KOTOpoił ,!IOCTHrIIYTbIH reHCTll'ICCKHH nporpecc 

6bIJI 6onee CHCTCMaTH'ICCKHM, BCJIC,IJ;CTBHH 11ero ,!IH<p<pepeH11HaI.1Hll CCMCH, CCJICKI.IHOHHpOBaHHblX Ha 

BblCOKyIO H HH3KYIO Maccy TCJia HaceKOMblX 6hrna OT'leTJIHBa. KaK Ilpli HH,!I.HBH,!1.YallbHOH CCJICKI.IHH, TaK 

H rrpH CCJICKI.IHH ceMe.it, 6onee 3<pq>CICTHBHOli: 6bma CCJICKI.IHJł Ha BbICOKy!O Maccy TClla . 


