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Qhawman of the “Instrumental Insemination’ Working Group of the
Bee Biology Standmg Commlssmn of APIMONDIA

There are various ways to breed better honey bees: 1) to select bees with desn-a_ble
'c}waracters 2) taking advantage of heterosis effect and 3) breedmg Df polyploud bees. ‘The

two first methods are known and are used in practice. The third is now bemg perfencted
Polyplmd bees can be obtained by tWO means :

a) admmlstratwn of chemicals which cause polyplui.dization.of germ cells of“b)-at-‘-
- taining polyplmd:{zatlon genetically. The latter can be done by rearing dlplmd drones pro-
- ducing diploid Spermamzoa and insemination of queens with semen of these drones. Drones
producing dlplmd spermatozoa have been reared during the last years. But there
are dlfflcultles 11 Uib*l:alnmg the spermatozma for artificial insemination. Among other d1f~

ficulties, the diploid drones have small testes and produce low numiber of spermatozoa
Thus maleness of diploid drones should be increased.

There are some hypotheses conc-ermng the sex determination and maleness -of dip-
loidd drones. CUNHA and KERR. (1957) ~ presented a ge,ﬁic bélaﬁce hypothests according
to wich the multiple X alleles are interpreted as femaleness genes which had lost the -cu-
mulative effects — unless they are heterozygous. Therefore homozygous XX 1nd1v1dual's
are males, but they have some female- like characters. KERR (1967) suggested that the
different X alleles have lost the additive capacity to various extents. Thus for instance, XX

individuals can be more female-hke, Whﬂe X5X5 ones more male-like.

WOYKE (1966) sugested a working hypothesis for the USDA. A ﬁmmla.r one was
lately publlshad by CROZIER (1971). According to it, the heterozygosity of several loci
on Various chmmcn_soms leads to feminization of the ind'vidual. Thus an increase of ho-

mozygosity of duploid drones should increase the size of their testes.

We tested -both hypotheses. “To this aim, crosses were made which enabled us- to
determine the X allele composition in" the offspring, and which’ resulted in different -de-
grees of heterozygosity. Apis meZh]‘em adansoni and Apis mellifera Zzgusrzca were  used.
Sibling mating within both ‘races were made as well as crosses and backcrosses between

them. Haploid and diploid drones originating from 23 queens were reared and investigated.

Results

Fig. 1 presents the possible compomtmn of the X aﬂeles Concerning these alleles

any queen mated with one drone can produce only one type of diploid drones. But all
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the -Italian sibling mated queens can pmduce two different types of drones: the —
X1X1 and XX, o

The African ones also can prodwoe two types of drones : KXy, and X5Xe.

Crosses of the two races (queen No. 120 and some others not used in the subsequent
tests) have not produced brood of low survival rate, which indicates that the X alleles of
the two crossed races were not identical. The backcross to the African bee with the
drones of F; queens did not result in any queen producing brood of low survival rate.

Possibly, the African drones originated from a laying worker.

. Since. the original Italian queen mated naturally with several drones, there was
l1ttle chance to meet the exact.father X, allele in the balckcross Thus, backcrossed Italian
queens prcuduced pracnmally only one type of diploid drones namely the X;X,. Sibling
matings within offs*prlngs of the backcrosses resulted in two types of diploid drones XX,
and X3X3. Queens inseminated with several brothers could produce both types of diploid
drones. Thus, according to the X alleles compomnon, the crosses made produce the fol-
lowing types of diploid drones tWo tytpes praduwd by the Itallan XXy and X,X,, two
other types mduced by the Afrlcan X4X4 and X5X5 ; prammally only one type produ-
ced by the JItalian backcross : X1X1, which is the same as half of the pure Italian, and
two types: XqX; and XsXj produceld by the next generation of sibling mated queens
resulted from the backcross. One type of the latter, X,X;, is the same as of the pure
Italian and of the backcross. The other type, X3Xs, is different from any other reared. The
level of homozygosﬂ:y is also different in the various crosses. The diploid drones resulting
from the mblmg matings of Italian as well as of the African bees had 259/ homozygous
locz, those of the backcross 12.5¢/; and the ne:{t generation U‘f the backmsses — 30.750/,.

In all, 1460 testes Were measured. | |
* After the diploid and haploid drones were reared it turned out that the average
volume of testes of various groups of diploxd drones were 2.7 to 6.5 times smaller than
those of the haploids of the same groups. The African bees produced diploid drones with
bigger testes (avg. 3.32 mm3), and the Italian — with smaller ones (avg. 2.17 mm3). Back-
crosses to0 the Italian queens resulted in the medium size of testes (ave. 2.75 mmg) shifted
toward the Italian size. The next generation -of the backcross had smaller testes (2.48 mm®)

than the back-cross and bigger than the Italian ones.

~ Within any group of diploid drones, the populations of testes could not be separatecl
110 one Or TWO groups acwrdmg to the X alleles composimon, Nor two peaks were found
in populatlons resulting from 1nse~mma1:10ns with two or three drones where the pres&nce
of two pairs ‘of different X alleles could be expected. The size of testes of dlplmd drones |
did -riot follow the composition of the X alleles. Thus, in this-case, nho difference of ‘the

additive ability of various X alleles was- rﬁcorded

With respect to the second hypotl'lems mention should be made that the Afri-
can and Italian diploid drones resultmg from the 51bl1ng mating had 25/, homozygous
loci, whereas those résulting from backcrosses had only 12.50/, homozygou:s loci. Neverthe-

léss; both groups of diploid drones- of the "same homozygomty F = 0.25 thad testes differ-
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ing in size very significantly. The more heterozygous group of diploid drones of the
backcross F = 0.125 had testes smaller than those of the African ones, but bigger than
the Italian group — with 250/, homozygous loci. The next generation of the backcrosses
with the highest homozygosity level (30.750/;) had smaller testes than the backcross ge-
neration -with the lowest homozygosity/12.50/,. Hence, the size of testes of diploid drones
did not follow the level of heterezygosity.

~ The heredity of the size of testes of diploid drones was in accordance with the ad-
ditive action of the specific polygenes controlling the size of testes.

Thus, for further investigations account should be taken of the fact that in order

to rear triploid bees it is neither necessary to test all the X alleles in search of those result-
ing in the biggest testes, nor to increase the homozygosity of var,iprus loci. T
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But since significant . differences in ‘the size of testes of diploid drones of various
races were found, diploid drones of races or -even species not yet investigated should be
reared and examined. Next, selection. among those producing diploid drones with the
biggest testes should be made. Crosses between those lines can be made with no risk of
decrease. in size of testes entailed by the increase in heterozygosity. o

There seems to be worth while -to" continue the tests for obtaining a triploid bee,
which- may differ in many features from the diploid noney bee which we have already
CXISt, '
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