


lotu weselnego zanim plemniki z drugiego unasienienia mogly przej$¢é do zbior—
niczka). Matki, ktére po pierwszym unasienieniu wylatywaly ponownie, ale nie
unasienity sie¢ powtornie (gr. II), mialy z pierwszego lotu weselnego 4,628 + 0,224:
(4,410) mil. plemnikow w zbiorniczku nasiennym. Matki ktére po pierwszym
unasienieniu nie wylatywaly wiecej (gr. III), mialy w zbiorniczku nasiennym
5,284 + 0,158 (4,874) mil. plemnik6w, Matki unasienione dwa razy (gr. IV) mialy-
z obydwu lotéw 5,979+0,218 (5,834) mil, plemnikéw, a unasienione trzy razy (gr. V)
mialy z trzech lotow 6,975+0,499 (6,817) mil. plemnikow w zbiorniczku nasiennym.
Roznice miedzy wszystkimi grupami, procz dwu ostatnich, okazaly sie istotne
(tab. 10). Srednie mieszcza sie w przedzialach, w ktoérych znajduje sie najwigksza
liczba matek (rye. 9—13). :

Z wszystkich powyzszych danych wynika, Ze stopien unasienienia decyduje-
o dalszym zachowaniu sie matki, ponownych wylotach i powtdérnych unasienie-
niach.

W 1956 r. na trutowisku, gdzie w promieniu 2,5 km. nie bylo innych pni i gdzie
nie dano weale trutni, wystawiono w trzech powtorzeniach razem 100 matek. Taka
samg liczbe 100 matek wystawiono w pasiece. Wbrew przypuszczeniom, na tru-
towisku bez trutni unasienilo sie we wszystkich trzech powtérzeniach wiecej ma-
tek niz w pasiece (tab, 11). Razem sposrod latajacych matek unasienilo sie na
trutowisku az 859, podczas gdy w pasiece tylko 629%. Przed pierwszym lotem
weselnym matki na trutowisku odbyly $r. 2,9 lotow, a w pasiece 2,6. Najliczniejsza
grupa matek na trutowisku latala jednak przed unasienieniem az trzy razy,
a w pasiece tylko jeden raz (ryc. 14 do 17). Liczac jednak w dniach, matki na
trutowisku bez trutni unasienialy sie wcze$niej niz w pasiece (ryc. 18). Sredni
czas trwania lotu weselnego na trutowisku i w pasiece byt taki sam (25,15
i 2543 min.). Najliczniejsza grupa matek latala mna trutowisku nawet krocej
(15—20 min.) niz w pasiece (20—25 min.) (rye. 19 i 20).

Matki na trutowisku przyniosty w jajowodach z jednego lotu weselnego Sred-
nio 13,8 mm?® nasienia, a w pasiece tylko $r. 10,8 mm? czyli matki na trutowisku
kopulowaly w czasie jednego lotu z 8 trutniami, a w pasiece gdzie byl nadmiar
trutni, tylko 2z 7 trutniami. Poszczegbélne matki mna trutowisku przyniosiy-
tez maksymalng iloé¢. nasienia 25,7 mm® i 283 mm?® musialy wiec kopulo-
waé z 15 lub nawet 17 trutniami w jednym locie (tab. 12). Zbadane matki
uzyskiwaly w pasiece w ciggu 1 min. lotu $r. 0,47 mm? a na trutowisku —
az 0,66 mm?® nasienia w fjajowodach. Na kopulacje z jednym trutniem matki w
pasiece zuzywatly §ér. 3,3 min., a na trutowisku 2,6 min. Czyli loty matek na tru-
towisku bez trutni byly bardziej efektywne niz w pasiece. Matki w pasiece mia-
ly po rozpoczeciu czerwienia §r. 4,757 mil. plemnikéw w zbiorniczku nasiennym,
a na trutowisku az 5,215 mil. (tab. 14).

Wida¢ wiec, ze duza liczba trutni w bezposredniej blisko$ci matek nie wplywa
na polepszenie stopnia ich unasienienia. Prawdopodobnie matki kopuluja z trut-
niami z dalszych okolic.

U naturalnie unasienionych matek nasienie zostaje wydalone z jajowodoéw W
ciagu 10 do 20 godzin po unasienieniu (tab. 15). Matki, ktore po kilku lub kilku-
nastu godzinach maja juz puste jajowody, przewaznie maja malo plemnikow
w zbiorniczku nasiennym. Matki, majace jeszcze napelnione jajowody, majg wie-
cej plemnikéw w zbiorniczku. Matki, u ktérych nasienie zalega najdiuzej w ja-
jowodach, wcale nie majg najwiecej plemnikéw w zbiorniczku.

Na. 1327 obserwowanych lotow stwierdzono 23 wypadki powtornych wylotéw-
matek w tym samym dniu po unasienieniu, co stanowilo tylko 1,7% wszystkich
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lotéw. Sposréd wszystkich unasienionych matek 8,7% wylecialo powtérnie w tym
samym dniu, Sposréd {ych matek, ktore juz wylecialy w tym samym dniu
po unagienianiu, powtdmie unasienito si¢ ai 60—-63%, czyli Wwigkszos¢, Pierwsze
loty weselne tych matek trwaly $§r. 21 min, byly wiec raczej krotkie. Z lotow
tych matki przyniosly sSr. kolo 10 mm?® nasienia. W chwili wylotu na nastepny
lot w tym samym dniu matki te nie mialy opréznionych jajowodéw. Badane matki
mialy jeszcze od 2,36 mm® do 14,66 mm?® §ér. 9,08 mm?® nasienia w jajowodach
(tab. 17). W zbiorniczku miaty juz 0,803 mil. plemnikéw, tak wiec w pierwszym
locie mastgpila normalna kopulacja, a nasienie normalnie przechodzito do zbior-
niczka, Zdarza sig, ze raz unasienione matki wylatuja innego dnia jeszcze dwa ra-
zy w tym samym dniu (tab. 16). Pierwsze unasienienie poprzedniego dnia jest
wtedy jednak bardzo skape (okolo 1 mil. plemnikéw w zbiorniczku nasiennym).
Zdarza sie rowmiez, ze matki unasienione dwa razy jednego dnia wylatuja po-
nownie i unasieniajg sie trzeci raz innego dnia (tab. 16). Matka taka z dwu una-
sienien poprzedniego dnia miala 4,110 mil. plemnikéw w zbiorniczku i z trzecie-
go lotu przyniosia jeszeze 5,71 mm?® nasienia.

Drugi lot weselny tego samego dnia trwal §r. 20 min., a wiec tyle co pierwszy.
Po powrocie z drugiego lotu matki mialy w jajowodach $r. 1599 mm?® nasienia,
<czyli 0 6,91 mm?® wiecej niz po pierwszym locie. Tak wiec matki zostaly unasie-
nione w czasie dwu lotow w tym samym dniu &r. przez 10 trutni; przez 6 w pierw-
szym locie, a przez 4 w drugim.

Odstep czasu miedzy zakonczeniem pierwszego lotu weselnego a powtérnym lo-
tem w tym samym dniu wynosit od 19 min. do 2 godz. $r. 52 min. Jednak czas
uplywajgcy miedzy dwoma lotami weselnymi rownatl sie tylko $r. 47 min., podczas
gdy miedzy pierwszym lotem weselnym a drugim wylotem w tym samym dniu.
podczas ktorego matki nie unasienialy sie drugi raz, trwal az 77 min.

U matek wylatujacych drugi raz w tym samym dniu po unasienieniu stwier-
dzono istnienie wyraZnego zwigzku miedzy odstepem czasu uplywajacym od pierw-
szego lotu weselnego do drugiego wylotu, a dalsza historiag matki (ryc. 21 tab. 17).
Im dluzszy jest odstep miedzy tymi lotami tym kroétszy jest drugi lot (wspéiczyn-
nik korelacji wynosi —0,71), tym mniejszg ilo§¢ nasienia przynosi matka w sumie
z obydwu lotow, tym mniej plemnikéw wchodzi do zbiorniczka nasiennego. Zwigk-
szenie tego odstepu o 10 min. jest zwiazane ze skréceniem drugiego lotu o 2 min.
(wspblez. regresji wynosi —0,2 min, tj. 12 sek). Gdy odstep czasu migdzy tymi
dwoma lotami wyniesie ponad 1 godzine, drugie loty staja sie tak krotkie
(§r. 10,5 min.), Ze nie nastgpuje juz unasienienie.

W pracy przedstawiono wyniki dotyczace 70 sztucznie unasienionych matek
(tab. 18). Matki unasieniono jeden raz 1, 2, 3, 4, 6, 8, 10, 12, 16 i 20 mm? nasienia
i dwa razy po 3, 4, 6 i 8 mm?3 nasienia. Wgrost pojedynczej dawki nasienia
od 1 do 20 mm® powodowal wzrost liczby plemnikéw w zbiorniczku nasien-
nym $r. z 1,390 do 5,845 mil. Wartosci graniczne wzrosty z 1,10° — 1,69 mil
do 4,68—7,21 mil. Procent plemnikéw przechodzacy z nasienia do zbiorniczka
zmniejsza si¢ z 209% przy 1 mm?® do 10%, przy 6 mm® i do 4%, przy 20 mm?®
2—, 3— lub 4-krotny wzrost liczby plemnikéw w zbiorniczku nasiennym wymaga
odpowiednio 3—, 6— lub 12-krotnego zwiekszenia pojedynczej dawki., Zwieksze-
nie dawki do 8—10 mm?® prowadzi szybko do wzrostu liczby plemnikéw w zbior-
niczku nasiennym (ryc. 22,1). Wzrost dawki powyzej tej objetosci az do 20 mm?
nie daje juz istoinego zwigkszenia liczby plemnikéw w zbiorniczku. Poréwnujac
pojedyncze i podwojne unasienienie matek ta samg w sumie iloSeig nasienia (tab. 18
i rye. 22) widaé, ze zwiekszenie dawki z 6 mm? na 16 mm? powoduje przy jedno-
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razowym unasienieniu wzrost liczby plemnikow w zbiorniczku nasiennym z 4,1 mil.
do 58 mil, a przy podzieleniu kazdej z obydwu dawek na dwie czeSci wzrost
z 4,3 mil. do 7,4 mil. Przy malych dawkach nie ma istotnej réznicy czy matka
zostanie wunasieniona jeden raz, czy dwa razy ta sama w sumie iloScig nasienia.
Ro6znica miedzy jednokrotnym a dwukrotnym unasienieniem ta sama w sumie
ilo$cig nasienia wzrasta wraz ze wzrostem dawki (tab. 19).

Przy dwukrotnym wunasienianiu drugie unasienienie jest mniej efektywne niz
pierwsze (tab. 20), np. pierwsze unasienienie 3 mm?® daje 2,8 mil. plemnikéw
w zbiorniczku, a drugie wunasienienie 3 mm? zwieksza liczbe plemnikéw tylko
o 1,5 mil,, pierwsze wunasienienie 8 mm?® daje 54 mil, a drugie tylko 2,0 mil.
Im wieksze jest pierwsze unasienienie tym mniej efektyw ne jest drugie
unasienienie, Chociaz drugie unasienienie jest mmniej efektywne niz pierwsze, to
jednak jest ono bardziej efektywne niz zwiekszenie pojedynczej dawki (rye. 22,
3 i 4). Np. zwiekszenie dawki z 3 ma 6 mm? 4 na 8 mm?® 6 na 12 mm® lub 8 na
16 mm® daje w jednej i dwu dawkach zwigkszenie liczby plemnikéw w zbiornicz-
ku o0 1,3 mil. i 1,5 mil.; 1,7 mil. i 1,9 mil.; 1,5 i 2,1 oraz o 0,4 mil. i 2;0 mil. (tab: 20):
Drugie unasienienie jest szczegblnie bardziej efektywne w stosunku do zwigkszenia
pojedynczej dawki, przy dawkach wigkszych, poczynajac od zwiekszania o 6 mm?
nasienia. Np. dwukrotne unasienienie matek dawka po 6 mm?* (tj. w sumie 12 mm?®
nasienia) daje nawet lepszy rezultat niz jednokrotne unasienienie dawka 20 mm®.

Z wyze] przytoczonych wynikéw mozna wyciggnaé nastepujacy praktyeczny wnio-
sek: przy malych dawkach w sumie do 8 mm?® nie ma wiec celu unasienia¢ matki
dwa razy, Ten sam efekt mozna osiggngé¢ jedng wiekszg dawkg. Z drugiej strony
nie ma celu unasienia¢ matek jedng dawka wiekszg niz 8—10 mm?® masienia, gdyz
lepszy rezultat osigga sie dwukrotnym unasienieniem.

W porownaniu z matkami naturalnie unasienionymi, sztuczne unasienianie ma-
tek 6 mm?® lub mniejsza iloScig mnasienia jest niewystarczajace (4,1 mil. plemni-
kow w zbiorniczku nasiennym). Tak naturalnie unasieniong matki wylatywalyby
z ula. Wystarczajgce jest unasienianie matek jeden raz 8 mm.? lub 10 mm.* na-
sienia, albo dwa razy dawks po 4 mm.® nasienia. (5,37 mil,, 5,53 mil. albo 5,42 mil.
plemnikéw w zbiorniczku nasiennym). Tak naturalnie unasienione matki nie wyla-
tywalyby z ula. Bardzo dobrze s unasienione matki dwiema dawkami po 6 mm.?
nasienia (6,2 mil. plemnikéw w zbiorniczku). Sa one munasienione tak, jak matki
unasienione w naturze dwukrotnie. Matki unasienione sztucznie dwa razy daw-
kami po 8 mm.* nasienia (7,4 mil. plemnikéw w zbiorniczku) sa unasienione lepiej,
niz matki unasienione naturalnie.
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ECTECTBEHHOE M HMCKYCCTBEHHOE
OCEMEHEHME IMYEJIMHBIX MATOK

E. Boitge

Pe3moMme

Hacrosamaa pabora ABIAETCA pPE3yJBTATOM JCCJIEAOBAEMI, MPOM3BENeHHLIX asBTO-
pom B Teuyenme 1952—1960 rr. VccnemoBaHMA WMCKYCCTBEHHOTO OCEeMEHEHMA IMUeNn-
HBIX MaTok IpoBoamimck B Coemmuennwix Illratax CesB. Amepuwru B 1958—1959 rr.

O6mmM gucaoM ©ObLI0 mecaenoBaHo okogo 1300 muenmHbBIX MaTok. Ha Komynasa-
LIMOHHOM ITIYHKTE ObLn0o cobpasHo cBbiuie 1000 MaTOK C LCJHBIO NPOBENeHMA KOHTPOJIHA
ux BblIeToB (Tabxa, 1). Habmopamocs 3000 BbplneroB 800 muenmublx MaToOK. Hero-
CpEencTBEeHHO ObLTO HacuyuTaHo 464.000 criepMaTo30MAOB.

ITonyyeHs! CleAyloIMe pPe3yabTaThl:

KonneHrpaumsa CcOepMaTo30MI0B B CeMeHy M3 SAKynATa TPYTHA U M3 SANIEBOJIOB
MaTOK @OCIe BO3BDAIIeHMH UX ¢ GPavyHOro BBLIETA COBEPILISHHO OJMHAKOBA, a MMeH-
HO: 7,5 Munua. B 1 mMm®. B aimeBogax 28 marox Owwno Hajzgeso 7.312 £ 0,171 mmum,
a B 30 npoﬁax’ B3ATBIX M3 3IAKYNATa TpyTHe#! 7.478 * 0,127 Muin. crnepmMaTo30Ma0B
B 1 mM® cemenn. IIpm JMCKYCCTBEHHOM OCEMEHEHMM YacCTh CIIEPMATO30MAOB OCTaeTCH
Ha CTEeHKaX MIJIbI, TAK YTO MaTKe BOpBICKMBaeTcA m3 1 mMm? Tonsko 7.026 (7,0) mmni.
CIIEPMaTO30MIO0B.

78 TpyTHeli o0zapy:mau B cpendem 1,7 mm3 cemenn (Tabn. 3). Haubonee muO-
rOYMCIeHHad Ipynna TPpyTHeik umena or 1,5 mo 1,75 mMm3? cemenu (puc. 4). B uray
IS MCKYCCTBEHHOTO OCEeMeHeHMs yHaeTcs, OZHaKo, HabpaTh OT OFHOTO TPYTHI
TonbKO orT 1 zo 1,25 mMm3 cemenm, a Jumb peako 1.5 mm3 cemenu. TpyTHM M3BeD-
ralor B cymme B cpennem 7,3 mm3 ciam3u m cemenu, OauH TpPYTeHbL MMEeT B Cpen-
rHeMm 11 mMuan. cnepMaToO30MI0B.

B siinieBozaX MAaTOK, IIOCJe BO3BPAlleHMA MX € OPayHOro BbINETa, HAXOAWTCH
B TIPAKTUYECKOM CMBICTE TOJBKO cemsa (puc. 2 u 3), obmwemM KoToporo y 125 maTox
PaBHAJCA OT 0,600 mm3 zo 28.234 mm3, B cpeamem 11579 * 0,498 wmwm?, (Tabn. 4).
HMrag, MaTKu CHapuBaloTcA (KOIMYyNMPYIOT) BO BpeMda OJHOTO BeuieTta ¢ 1—17 TpyT-
uavu  (Tabn. 5). YuureBag TO KOMWYECTBO ' CEeMEHM, KOTOPOe HaXOOWUTCA TOKe
B JIDYIMX YacTAX MOJOBBIX MYTeil MATOK CJeAyeT MNPWHATB, YTO MaTKM KOIyJIMpo-
BanluM BO BpeMA OJHOTO BbLIETa B cpegHeM ¢ 8—9 TpyrHAMM. - CBBINIE DOJOBWHLI
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JCCJIeOBAHHBIX MATOK KOMNYJMPOBAJ BO BpeMfA OAZHOro Bbuieta ¢ T—10 TpyTHAMM.
B aimesonax HabmoZaeMbIX MATOK HaXoamlock B cpeguem 87 MuMiL crepMaro-
30M70B. Bo BcexX dYacCTAX INOJOBBIX IIYyTel MATOK HAOMIOAEIOCH B CpegHeM OKOJIOo
100 mmna, conepmaro3ouAoB, OTaenbHble MaTEM umean a0 200 Muan.  croepMa-
TO30MAOB.

KoncTaTpoBany KOPPEJNAUMIO MeXAy ANMHON HaubonbluMX AW B AWYHHAKE
M 00BEeMOM CeMeHM, KOTOPbIiA MaTKM NPUMHOCAT B AlflleBofax ¢ OpavyHOT0 BBIIETA,
Jnmnaa Hanboee CUMIBHO pPa3BUTBIX AMI] B AMYHMKAX 84 ucclefoBaHHBIX MAaTOK
ronebrerca B nepwop Konymamuum or 0 go 1,2 mm, B cpeauem 0,4 mMm, a Hamnbonee
yacto 0,1 mm (pmc. 6). Koadhdunmnernt roppeasamuu paBHAnca —0,6 m stor Koad-
uLMeHT ABNAETCA BEChbMa CYIeCTBeHHbIM. OHOBPEMEHHO C POCTOM SHMI[ B AM4-
HIKe YMEHBIIaeTCsd KOJMYEeCTBO CeMeHM mpuHocuMore MaTtkam (Taba. 6 1 puc. 7).
Koacbdutment perpeccun papssanca —10.196 mm?/1 wmm (puc. 8). VBesmuenue aim-
Hbl aun Ha 0,1 MM CcBA3aHO ¢ yMeHbUIeHMeM o0Eema ceMeHM B AMeBoax Ha 1 mmd.

Ha 303 ogHOKPaTHO OCEMEHEHHBIX MAaTOK — 63%0 MaTOK BmIIETENO BHOBL M3 yJief,
38%, ocemeHMIOCHL BTOpPUYHO, 8% BBUIETENI0 M3 yJesi I0Cje BTOPOTO OCEMEHEeHMS,
6% ocemeHmusoch B Tpermit pa3. Co BTOporo ©OpadHOTO BBLIETAa MATKM TPMHOCAT
TaKoe JKe KOJMYECTB CeMeHM, KaK M ¢ IIepBoro BbuLiera. (Tadma. 4).

CrepMaTo30MALl B CEeMENpMEMHMKAX MATOK MepecunTeiBamuck B 1956—1959 rr.
B 1958 r. BpICTYOMII HO3€MaTo03, KOTOPBI BBI3BaJa mnoHikeHme cpenHux (Tabn. 9)
¥ TI09TOMY TMOJYYEHHBIE Pe3yJbTaThl HAOMIOACHWA, K KOTOPHIM NPHCOSAVHANM HaH-
Hble ¢ 1958 r.,, IpMBOAATCA B CKODKax.

COBMECTHO, NPMBOIATCA DPE3YJBTATBI, MOJy4YeHHbIe oT 207 MaTOK, M3 KOTOPBIX
24 maTEmM ObLIM YMepIIBJIeHBI HENOCDEACTBEHHO -IIOCJe BO3BpallleHMA ¢ IIePBOTO
OpauHoro BblLIeTa, 25 (30) MAaTOK — HENOCPEACTBEHHO IIOCJe BO3BpallleHus CcO0 BTO-
poro OpauHoro Beinera m 102 (153) — nocne Havana OTKIAALIBAHMA NI

Bee 102 (153) MaTKM, OTEJAALIBAIONIME Hiflla MMENM B CEeMENpMEMHMKE B CpeJHeM
5.340 £ 0,121 (5.048) munn, cnepmaTo3ouaoB. 75 (112) M3 9TMX MaTOK, OCEMEHEHHBIX
BO BpeMdA OJHOTO BbIJIETAa MMENM B ceMmempueMHuEe 5.057 * 0,133 (4.721) Mmn. croep-
MaTo30MA0B; 23 (36) MATOK, OCEMEHEHHBLIX BO BpeMA JBYX BbLIeToB — 5.97910,218
(5.834) muni, a 4(5) MATOK BO BpeMs TpeX BbLIETOB — 6.97510,499 (6.718) ML
CIIePMATO30MI0B.

Cpeamn MaTOK, KOTOphIE IIOCJNIeé TIEPBOTO OCEMEHeHWS WMeIM B CEeMEeNpMeMHMKAX
MEHbIe, YeM 3 MM/ CIepMaTO30MAOB — 86 MaTOK OCOMEeHAeTCH BTOPMYHO I
fazke Tpu pasa. Cpezu MaTOK, KOTOpble IIOCTe IEPBOTO OCEMEHEeHMT MMEIOT B ceMe-
npuMHMKax Gonblne, deM 3 MM CIePMATO30MAOB, €AMHCTBeHHO 31% MarTok oce-
MEHAeTCA BTOPUYHO.

Cpean ucclnenoBaHHbiXx MaTokR (TabGn. 9) Te MaTEKu, KOTOPBIE OCEMEHMIIMCH BTO-
puuHo (1x +(1)), mmenu B CeMeNpMEMHMKAxX C IepBoro OpawyHoro BmLIETA B CpeI-
Hem 3.46210,303 (3.431) MmaI. COepMaTo30MAOB. (ODTM WMATKM OblIY YMEpPILIBIEHBI
HENOCPEeACTBeHHO I[I0CJIe BO3BPAILEHMA CO BTOPOTo Opaynoro BeLIeTa, IIPEKiAe [YeM
CIIePMAaTO30MAbl C BTOPOTO OCEMEHEHMs MOTJM IepeiTH B CeMenpMeMHMK). MaTiw,
KOTOpBIE TIOCJe TEepPBOTr0 OCEeMEHEHMA BBUIETAaNM BHOBb, HO HE OCEMEeHMIMChH BTOPMY-
HO (1xXW.), MMenm ¢ mepBoro 6pausoro BeLTeTa 4.628 + 0,224 (4.410) MmaJI. crepma-
TO30MJOB B CceMenpueMHMKe, MaTKy, KOTOpBIE MOCHe IIePBOT0 OCeMeHeHMA He BbI-
neranu Gonplre m3 yiaea (1xn.w.), uMeaIM B ceMenpueMHure 5.284 0,158
(4.874) Munn. cnepmaTo3ouAoB. MaTKm OceMeHeHHBIe jBa pasa (2x) mMenn ¢ obomx
BeLTeTOB 5.979 0,218 (5.834) MM CHEepMaTO30MIOB; MaTK¥, OCeMEeHEeHHbIE TpU
pasa (3x) umenu ¢ Tpex BeLIeTcB 6.975 + 0,499 (6.718) MMIJI. CHEpPMaTO3OMAOB B Ce-
MenpruemMHuke., Pa3HMIIbBI MEXKJAY BCEeMHM TDPYINaMy, KpoMe JBYX MNOCIeIHMX OKa3a-
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auck cywecrsenneiMyu (Tabn. 10). Cpeznme 3HaueHMA 3aKIIOYAKOTCA B MHTEPBaJax,
B KOTOPBIX HaxXoAwWTCA HaubONbllee 4MCIO MATOK (puc. 9—13).

{3 BLIIENDUBJEHHEIX JAHHKIX MOXHO CJI€JaTh BBIBOI, YTO CTEMeHb OCEMEHEHHA
peuraeT o0 JalbHeiIeM NOBEJeHMM MATKM, 00 ee HOBBIX BBUIETAX ¥ BTOPUYHBIX
OCeMEeHEeHUAX.

B 1956 roxy Ha KONyINAUMOHHOM MYHKTE, TA€ HAa pacCToAHrM 2,5 KM. HE BbLIO
JIPYTHMX DO4YeN0oCeMeil u Tjle COBCEM He Jaly TPYTHEeH, BBICTAaBIEHO B TPEX TIOBTOP-
HocTAax Bcero 100 marok. Takoe 3Ke uucno, a MMeHHO 100 MaToK ObINO BBICTABJEHY
B nacexe. Bompeku TpPeANoNoKeHUAM, Ha KONYJALMOHHOM IIyHKTEe §e3 TpyTHel oce-
MEeHMJIOCh BO BCeX TpeX NOBTOPHOCTAX Oonbille MaTOK, yem B naceke (Taba, 11).
Bcero cpeay BBIIETAKOIMX MATOK OCEMEHMJOCH Ha XKOMNYJIALMOHHOM TIyHKTe 85%0,
TOTZa KaK B [aceKe OCeMEHWJIOCh Tonbko 62%. Tlepex mepBhiM GpayHBIM BBLIIETOM
MaTKM Ha KOMNYJALMOHHOM IIYHKTE COBEPUIMJIM B CpeiHeM 2,9 BBUIETOBR, a B Iace-
Ke — 2,6 BeineroB. HaubGosee MHOroumclreHHas rpynma MaToK HA KOMYJIALMOHHOM
IIyHKTE, OXHAKO, BBELICTENa ITepef OCEMEeHeHMEeM TPM pa3a, a B [aceKe — OXMH paz
(pue. 14 mo 17). Berumcnsad, OJHAKO B JQHAX — MaTKM Ha KONYJAUMOHHOM IIYHKTE
6e3 TpyTHeN ocemeHANMUCH ObicTpee, yem B maceke (puc. 18). Cpejuee BpeMa mnpo-
JIOTMENTENbHOCTM OpadyHOro BhLIETAa HA KONYJIANMOHHOM IYHKTE M B Maceke ObLIO
Takoe Xe (25,15 m 25,43 mwuu.). Haubonee wmHOroumciieHHas TpyIrna MaTOK JeTajla
Ha KONMyJANMOHHOM IIYHKTe Jaxke Kopoude (15—20 mwumx.), yem B naceke (20—25 mmm.)y
(pwc. 19 m 20).

MaTkyu, cobpaHHbple Ha KOMNYJAIMOHHOM IIYHKTE MNPUHOCHIM B AMIIEBOJaX C OJ(HO-
ro OGpaunHoro BblleTa B cpenHeMm 13,8 mMm? cemeHy, Torja Kak B [1aceKe TOJBKO
B cpexrem 108 Mm% a ciepoBareNbHO, MATKM Ha KONYJNALUMOHHOM NYHKTe KOMyJ-
POBallM BO BpeMA OAHOTO BhLIeTa ¢ 8 TPyTHAMM, a B Naceke, rje ObLI0 4pe3MepHOoe
KONTMYECTBO TPYTHEH, TOJBKO ¢ 7 TPYyTHAMK. OTgeNbHBIE MATKM HaA KOIIYJIALMOHHOM
NyHKTe IIPUHECIM TaKzKe U MaKCUMaJbHOEe KOJMYEeCTBO CeMEeHM, a WMeHHO —
257 mm3 5 28,3 mm3, a coepoBaTeNBHO AONKHBLI ObLIM KONYJIMPOBaThH ¢ 15 wnu paxe
17 TpyrtHaMmM Bo BpemA oxHoro Bbuiera (Tabn. 12). McerenoaHHble MaTKM — [IpHU-
obperanyu Ha Maceke B TedeHue 1 MMH. BelleTta B cpegHem 0,47 mMm3, a Ha KOmyasa-
IMOHHOM TIyHKTe — 0,66 MM? cemMenu B aiineBoyax. Ha Konyadanuio ¢ OJHMM TPYT-
HeM MaTKM B [TaceKe WMCHONbL30BajdM B cpemHeMm 3,5 MMH., TOrja KakK Ha KOIyJdA-

IUCHHOM TIYHKTe — 2,6 MuH, A cllefioBaTelIbHO, BBLIETHl MaTOK Ha KOIYJNALMOHHOM
IIyHETe 6e3 TpyTHel Oblnu Bosee acbtbex'msﬂbmm, yeM B racexe. MaTKy B Iaceke
MUMenH, Ioche Hadaja OTKIAABIBAHMA AL, B cpegHem — 4.757 mman. crepMaTo-

30MIOB B CEMENpUEeMHMKE, TOTAa KaK Ha KOIYJAIMOHHOM TIYHKTEe jaxKe 5.215 mumnr
(Tabn. 14).

Orciofia BUAHO, YTO OOJnbIlIOe KOJMWYECTBO TPYTHEH B HENOCPEeICTBeHHON 6mir-
30CTM MATOK He OKa3bIBaeT BIMAHMA HaA YJIAyYIIEHMEe CTeNneHM MX oceMmeHenyus. I[lo
BCEl BEpPOATHOCTH, MATKM KOIIYJIMPYIOT € TPYTHAMM M3 JalblIMX OKPECTHOCTEH.

Y ecTeCTBEHHO OCeMEHEHHBIX MATOK ceMA OblI0 YyCTpaHeHO w3 AMIeBOJOB B Tede-
mue 10 mo 20 wacoB mocne ocemeHenus (Tabm, 15). Matky, y KOTOPBIX TMOJie Hec-
KOJBEKMX YacOB SAMIEBOABLI OKA3bIBAIOTCA MYCTHIMM, MMEIOT MPEMMYILECTBEHHO MaJio
CTIEDMATO30MIOBR B CeMenpyeMHuKe, MaTKW, V¥ KOTODBLIX HUIEBOALI ABJAIOTCH eIle
HaMOJHEHHBIMIA, MMEIOT GONbIlle CeMEHM B ceMenpueMHMKe MaTKH, ¥ KOTOPBIX ceMao
J0JIblIIe 3ajaTaT B HAMNHBOZAX, OTHIOAL HE MMEIT Haubonbllero KOmmM4ecTBa Ccrep-
MaTO30MIOB B CeMeNpUeMHUKE.

Ha 1327 mabmopgaeMbIX BBIIETOB, KOHCTAaTMPOBAHLI 23 cnydasd BTOPUYHBIX BhLIe-—
TOB MATOK B TOT YK€ CaMblil J€Hb NacHe OCeMeHeHMA. MTax, BTOPMYHbIC BBLIETHI
MaTOK B TOT 7K€ CaMblii JIeHb TIOCJe -OCeMeHEeHMA COCTABJANM TOABKo 1,79, Becex
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BeITeTOB. Cpenyu BCEX OCEMEHEHHBLIX MaTOK BTOPMYHO BBIJIETANM B TOT K€ CaMbf
JeHb — 8,7% OCEeMEeHeHHBIX MaToK. Cpeay TeX MaTOK, KOTOpbIe YK€ BbLIEeTaln
B TOT JK€ CaMblii JeHb IIOCJleé OCEeMEHEHM#A, BTOPMHYHO OceMeHMJock 60—83%,, T. e.
GonbIIMHCTBO MaTOK. IlepBhle OpauyHble BBIIETHI 3TUX MATOK NPOJOJMKANMCH B Cpel-
HeM — 21 MuH., T. €. OblTM CKOpee KOPOTKMMM. V3 5TMX BBLIETOB MATKM IIDUHECIH
B cpeaHeM okoso 10 mM? cemenn. B MOMEHTe BbII€Ta Ha CJAEAYIOLpi JET B TOT
JKe caMbIii JeHb 9TM MaTKM He MMM OIIOPOMKHEHHBIX JiMIeBofoB. NMccaenyemple:
MaTKu mmenn emre or 2,36 mm3 no 14,66 mm3, B cpemuem 9,08 Mm® cemenu B sAlie-
Bogax (TabGn. 17). B cemenpmeMHHMKax 9T MaTKyu mmenu yxe 0,803 munn. crepma-
TO30MJIOB, @ CJI€A0BATeNbHO HODMAaJIbHAA KOIYJAIMA IPCOM30ILIa BO BpeMA NEpPBOIo:
BBIJIETA, M CeMs HOPMaJBLHO TIEPEXOAMI0 B ceMenpueMHuK. CiydaeTcs, HTO OXWH
pa3 OCeMeHeHHBI MAaTKM BbIJIETAIOT Ha CHEAYIOIMI JleHb €llle JBa pas3a Toro XKe ca-
moro jguA (Tabn. 16). TlepBoe oceMeHeHMe € TNPeAIIECTBYIOLEro JHA OKa3biBaercs
B TaKOM CJlydae OIHAKO o4YeHb cnabbiM (OKONO 1 MMIJ. CIEPMAaTO30MIOB B CeMe-
npruemMHuKe). OZHAKO, CIy4YaeTcaA TaKiKe, YTO MaTKM OCeMeHEeHHbIe JBa pa3a B OAWH
1 TOT XK€ JieHb BBLIETAIOT BHOBb 1 OCEMEHHAIOTCA B TPETMI pa3 B OAMH M3 IIOCJEe-
aylommx aueit (Tabn. 16). Takasa MaTKa JBaKAbl OCEMEHEHHAs I[IPEJIeCTBYIONIErd:
A uMmesa 4.110 Muaa. CrepMaTo30MI0B B CeMEeINpHMeMHKKe, a C TpeThero Bhljera
npxmécna eure 5,71 mMm3 cemeHM.

Bropoii OpaYHbIl BLUIET B TOT K€ CaMblii AeHb NPOAOJKajlcA B cpeanem 20 muH.,
a CIefoBaTeJIbHO CTOJBKO K€ BPEMEHM, 4TO ¥ IepBbli BbLIeT. Ilocie BO3BpalleHUT
CO BTOPOTO BBLIETa, MaTKM MMEaV B AileBofax B cpexHeMm 15,99 mm® cemenmu, 1. e.
Ha 6,91 mMm® Goablue, yeM IIOCJH€ MNEPBOrO BbLIeTa. VITAK, MATKM OCEMEHHIMCh BO
BpeMA IBYX BBLIETOB OLHOTO M TOTO XXe JIHA B cpegHeM 10 TpyTHAMM, 2 MMEHHO —
6-10 TpyTHAMM BO BpeMs II€pBOr0 BhLIe€Ta ¥ 4-MA TPYTHAMM BO BpeMdA BTOPOro:
BRIJI€eTA.

ITpomesKyTOK BpeMeHM MeXAY OKOHYAHMEM II€pBOro OpavyHOTO BBIIETAa M BTOPBIM
BBIJETOM OJHOTO M TOTO ¥Ke JAHA Auauiaca or 19 MMH. 20 2 4acoB, B CpegHeM —
52 mmH. OnHAKO Ke, [IPOMEeXYTOK BpPEeMeHM, pPOTeKalolmMi MexAy AByMa Opay-
HBIMM EBLIETaMM PABHAJCA B CpegHeM TONbKO 47 MMH. TOrja Kak [IPOMexKyTOK
BpeMeHM MeXKIy II€PBbIM ﬁpamhm BBIJIETOM ¥ BTOPLIM BELIETOM B TOT XK€ éaMhlﬁ.
JeHb, KOrjla MaTKu He OCeMeHMIUCh B APYroit pa3, TpOAoJIKANCA 77 MyH.

Y WMaToOK, BBUIETAOUMX BTOPMYHO B TOT JK€ CaMblii JEeHb IIOCNE€ OCeMEeHeHMs
KOHCTATUMPOBAaHO CYLHIECTBOBAHME OTYETIMBOM 3aBUCHMOCTH MEIKIY [ITPOMEXYTKOM
BpEeMeHM, IPOTeKalolMM OT MOMEHTAa BO3BpallleHMA ¢ IepBoro OpadyHoro BhUIETS
ZI0 BTOPOTO BhBLIETAa M JalbHEHIIMM I[IOBeNeHMeM MaTKu (puc. 21, Tabn. 17). Yewm
Gonblle IMPOMEXYTOK BPEMEHM MEIKJAY 3TMMM ABYMA BLLIETAMM, TEM KOpoYe IJIUTCH
BTOPOI BbLIeT (Ko3dhduimeHT Koppensuum cocraBnser —0,71), TeM MeHBIIe KOJIH-
YecTBO CeMeHHM IIpMHEeCeT MAaTKa B cymmMe C oboux BBINIETOB, T€éM MeHBIIe cnepMa-
TO30MJO0B BOIJET B CeMeNpueMHMUK. EcimM NpoMeXXyTOK BPEeMEHM MOXKAY STUMU JABY-
Ms BbLIETAMM AJMUTCA OoJjiee OJHOrO uaca BPEMEEHM, TOCHEAYVIOUie BBLINEeThI CTAHO-
BATCA TaK KOPOTKMMM (B cpegHem 10,5 MMH.), YTO OCEeMEHEHME He ITPOMCXOJNAT.

B mnacrosmeit pabote npe:(c-rasne'ém pe3ynbTaThl, Kacawimecd T0 MCKyCCTBEHHO
ocemeHeHHBIX MaTOK (Tabn. 18). MaTky OCeMeHANM ONHOKDPaTHO n030i 1, 2, 3, 4, 6,
8, 10, 12, 16 1 20 Mmm® cemMeHM M JABYKDAaTHO J030ii 3, 4, 6 1 8 mm3 cemenn. Pocr
OTAeNnBHOM 03Bkl cemeHu ¢ 1 1o 20 mMm? BRI3BIBAN POCT KOAMYECTBA CIEPMaTO30MNOB
B CceMenpueMHUKe B cpeaueM ¢ 1,390 mo 5,845 mman. T'panmyHble 3HAYeHUS BO3-
pocau ¢ 1,i0—1,69 munn. go 4,68—7,21 mmna. ITpoueHT cnepua'roaougoﬁ epexo-
AAIMIE U3 CeMeHM B CeMeNnpHueMHMK yMmeHblmaeTca ¢ 209 mpu 1 mm® zo 10% mpir
6 MM3 u 0 4% mpu 20 mm3. JIBY-, TpeX- MIM HETHIPDEXKDATHBIA POCT KOMMYECTBA:
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‘CIIepMaTo30uAOB B CeMelNpueMHMKe TpeOyer COOTBETCTBEHHO TPeX- —IIeCTH- . M
JIBeHAANATVKPATHOTO yBeNUHeHMUS OTAENbHON A03bl. YBenudeHue A03bl J0 8—I10 mm?

TIPUBOANT OBICTRO K BOIPACTAHMIO KOMMHECTER CAEPMATO30MACB B CeMENpHEeMHUKE
(puc. 22, 1). PocT mo3nl cBbllIe 3TOro obbema, game mo 20 Mm%, He jJaer yxe Cy-
LHIeCTRE€HHOr0 YBEIMYEHNA KOJIWYECTBa CII'EpMaTi)SOVIJlOB B CeMeIlIpHueMHUEe.

CornocTaBysis OAHOKPATHOE 7 JABYKPAaTHOE OCEMEHeHMEe MAaTOK TaKuM ¥Ke B CyMMme
‘KonudecTBOM cemenu (Taba. 18 u pme. 22) BuauMm, 4TO YBeAMdeHMe H03bl € 6 MM
Jo 16 mMm?® BbI3BIBaeT OpPKM ONHOKPATHOM OCEMEHEHMM DOCT KOJWYecTBa CIepMaTo-
‘S0MACBE B ceMenpueMHuRe ¢ 4,1 mMuun jgo 5,8 MuI, a OpM pa3feneHMM Kamaoi
‘uz obenx 03 HA ABe HacTM — pocer ¢ 4,3 mMuun. fo 7,4 muan. Ilpy DpUMEHEHHHU
Maabix mo3 mpo 8—10 mm3 Her CYILECTBEHHOW pasHMIBEI Oyzer JM MaTka oOCeMeHeHa
ONVH pa3 WM JBa Da3a TAaKuM K€ CaMbIM B CyMMe KOJMHecTBOM ceMeHu. IIpu
DONBIIMX A03aX Pa3HMIIA MEKAY OJZHOKPATHBIM ¥ [BYKDATHBIM OCEMEHEHMEM SABIA-
erca cymecrBenHoi (Tabm. 19).

IIpu [ABYKPaATHOM OCEMEHEHMM — BTOPOEe OCEMEHEHMEe HABJAETCA MEHe€ 245(peK-
THMBHEIM, uem nepsoe (Tabn. 20); Tag Hanp., [IepBoe OCeMeHeHue n030if 3 Mm® naer
‘2,8 MM CUEpPMATO30MAOE B CEMENPMEMHMKE, a BTOPOE OCeMeHeHme JH030i 3 MMm?
YBENIMYNBAET KOMMYECTBO CIIEPMAaTO30MAOB TONBLKO Ha 1,5 MMan.; nepeoe oceMeHe-
Hue ao30it 8 mMm? gaer 5,4 MM CHepMaTO30MAOB, TOTJA KaK BTOPOE OCEeMeHeHMe
TonbKO 2,0 Muan. Yem OONbIIMM SHBAAETCA TEPBOE OCEMEHEHMe, TEeM MEeHee -
heKTUBHBIM ABJAETCA BTOPOe oceMeHeHye. HecMoTps Ha TO, HYTO BTOPOE  OCe-
MeHeHue MeHee 9(MdeKTHBHO, 4YeM IMepBoe, TeM He MEHee oHO dABaaerca Oo-
Jee athheKTUBHBIM, YeM yBeIMYeHMe eAuMHMYHOI ao3bl (puce. 22, 3 u 4). Tak Hanp.,
yBenndenue 10o3bl ¢ 3 mm? g0 6 Mm3, 4 mm3? zo 8 mm3, 6 mm3 mo 12 mMm3 mMam XKe
8 mM? mo 16 mMm® gaer B OHHOM M ABYX J03aX YBEIMYCHME KOJMYECTBA CIEepMaTo-
30u0B B cemenpueMEmMkKe Ha 1,3 Mmua. u 1,5 mwmao.; 1,7 mmnn n 1,9 Muan;
1,5—2,1 wmn x&e ma 0,4 vuan m 2,0 vmaa, (Tada. 20), Bropoe oceveneHue ABIA-
ercsad ocobeHHO Gosee 9¢hMEKTHBHBIM II0 OTHOMIEHMIO K YBEIWYEHMIO €eAMHMYHOMI
J03bI TPM NPUMEHEHWUM GONBIINX [03, HAUMHAA OT YBENMYEHMA [J0o3bl Ha 6 mmd.
Tag Hanp. ABYKpPaTHOe OCeMeHeHuWe MaTKu B cymme (12 mMM?* T. € JBa paza Moo
6 mm3 gmaer mayke JydilMe Pe3yJIbTATHI, YE€M OZHOKDATHOE OCEMeHEHue 0301t 20 mm?,

OTciola MOXKHO BBIBECTHM CHEAYIOLee MPAaKTUYECKOe 3aKIIOYeHMe: HeT HHUKAaKOIo
“OCHOBAHWS OCEMEHAThH MaTKM JABYKDATHO MAaJjblMy J03aMy CIEPMbI, KakK Hamp.
IBa pasa mo 2,5 MMm3, TAK Kak Takon Ke 5(MheKT MONKHO TOJyUYMTh OPM IIpUMeHe-
HWM OAHON Oonbinoit o3kl IIpu pozax cBbiule 8 Mm? — gywiumit sdcherT momy-
‘gaeTcd IIyTeM pasfena OAHOM AO03BI m JIBYKPATHOTO OCEMEHeHMS MaTKM.

CormocTaBnaa NOJNy4YeHHBIE pPE3yabTaThl C [IPOBEAEHHLIMM WCCIeZOBAHMAMU HAaJ
‘@CTEeCTBEHHBLIM OCeMEeHEeHMeM MNYeNMHBIX MATOK MPUMXOAMM K BBLIBOAY, YUTO OXHOKpPAT-
HOEe OCEMEHEHIE€ MAaTOK Jo30i 6 MM3 maM Xe MEeHBIIMM KOJIMYECTBOM CEeMEHM HABJA-
€TCHA He JOCTATOYHBIM (4,1 MW, COEepMaTO30MAOB B CEMeIIpMeMHUKE). Broonme noc-
TATOYHBLIM ABJAETCA OCEMEHHM MATOK OZHOKPATHO A030i 8 MM3 mam 10 MM3 wiu zBa
paza o 4 mm® cemenu (5,37 mman., 553 vman uum 5,42 MMIJ. CIIEPMAaTO30MIOB
B cemenpuevHukKe). TakuM NOyTEM eCTECTBEHHO OCEMEHEHHBIE MaTKM HE BbLIETA-
gy OBl M3 ynba. OCMeHeHMe MaTOK JByMaA Jo3aMu mo 6 MM3 ceMeHM BIOJNHE J0-
‘cTaToOuHO, (6,2 MMIJ. CIepMAaTO30MIOB B CEMEIpPHMeMHMKE), DTH MaTKM ObLIM  Obl
OCeMeHEeHBI TaK CaMo, KaK ¥ JABYKDATHO €CTECTBEHHO OCEMEHEHHble MaTKu. Markwm,
"OCEMEeHEeHHbIe MCKYyCCTBEHHO ABYKpaTHO jo3ammu no 8 mm3 cemenm (7,4 muin. crnep-
'MATO30MJA0B B CEMEIPMEMHMKE), OCMEHEHBI JIy4Ille, 4YeM MaTKW, OCEMEHEHHBLIE
«@CTeCTBEHHbBIM IIyTeM,
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NATURAL  AND ARTIFICIAL INSEMINATION OF QUEEN HONEY BEES

Jerzy Woyke

Summary-

The studies here described were made in 1952—60, and the investigations on
artificial insemination, in 1958/9, in the United States of America.

A total of roughly 1300 queens were examined, and over 1000 were put out in
a mating yard to study their mating flight (Table 1). Actually observed were
3000 flights, made by 800 gueens an direct counts were made of 464 thousand
spermatozonns.

The following results have been obtained.

The sperm concentration in the semen dis in a dron’s ejaculate and the oviducts
of queens returning from mating flights the same (7.5 million in one cubic milli-
metre). The oviducts of 28 queens contained 7.312 4+ 0.171, and 30 samples of the
ejaculate of drones, 7.478 + 0.127 milion spermé in 1 ¢. mm, of semen (Table 2). In
determining these 'data, a syringe for artificial insemination was used for volume
measurements. Prior to subsequent sperm counts, the tip of the syringe was rin-
sed to recover the residue adhering to the inner walls, In artificial insemination
this residue invariably remains in the syringe and, therefore, queens actually re-
ceive from 1 c¢. mm only 7.026 (7.0) million sperms.

A total of 78 drones averaged 1.7 c.mm. of semen (Table 3), usually 1.5—1.75
<mm, (Fig. 4). But it is not possible to take from one drone more than 1 to 1.25,
exceptionally 1.5 c.mm. of semen into the tip of the syringe. The mucus and semen
ejaculated by drones average jointly 7.3 e.mm. One drone has an average of about

11 milion spermatozoons.

The oviducts of queens returning from mating flighte held wvirtually only semen
(Figs. 2 and 3), its volume ranging for 123 individuals from 0,600 to 28,234 c.mm:,
(Fig.5) which gives an average of 11.579 4 0.498 e.mm. (Table 4). Consequently,
gueens mate during one flight with up to 17 drones (Table 5). Taking into account
the volume of semen found in the other parts of the genital tract of queens the
queens must be assumed to have copulated with an average of eight to nine drones
in one mating flight, and more than one-half, with seven to ten drones. The ovi-
ducts of returning queens contained an average of 87 million sperms, and the
entire genital tract, roughly 100 million. Some queens returend with even
200 million.

A correlation has been found to exist between the legth of the largest eggs in
the ovaries and the volume ©of the semen brought home by a queen from the
mating flight. The length of the furthest developed eggs in the ovaries of 84
«queens ranged in the mating period from virtually 0 mm, in some individuals
to up to 1.2 mm, in others, average 0.4 mm. and usually 0.1 mm. (Fig: 6): The
correlation coefficient was —0.6 and very much statistically significant. The
larger the eggs in the ovaries, the smaller the volume of semen brought home
by the queen (Table 6, and Fig. 7). The regression coefficient was -—10.196
¢. mm/1 mm. (Fig. 8). With each 0.1 mm. added to the length of eggs, the volume of
semen in the oviducts diminished by 1 c.mm.

Of 303 once inseminated queens, 639, made further flights and 38% were inse-
minated a second time; 8%, queens made still further flights (being inseminated
iwice), and 6% were inseminated a third time, From the second mating flight.
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queens return again with the same average volume of semen as from the first
(Table 4).

The sperms in the spermatheca of queens were counted in 1956—9. In 1958
there was Nosema disease, which reduced the averages (Table 9); therefore, the
results which include 1958 figures are given in parantheses.

In all, the results quoted concern 207 queens, of which 24 were killed imme-
diately after the first mating flight, 25 (30) immediately after the second, and
102 (153), after beginning of oviposition.

All the 102 (153) laying queens contained in the spermatheca an average of
5.340 4 0.121 (5.048) million sperms. Specifically, 75 (112) queens inseminated
during one flight contained 5.057 + 0.133 (4.721) million, 23 (36) inseminated in
two flights, 5.979 + 0.218 (5.834) million, and 4 (5) inseminated in three flights,
6975 4+ 0.499 (6.718) million sperms,

Of the queens that had less than 3 million spermatozoons in the spermatheca
after the first insemination, 869, were inseminated a second, or even third time.
Of those which had more than 3 million sperms after the first mating flight, only
31%, were inseminated again.

Those of the queens examined (Table 9) which were inseminated a second time
(Gr. I) had from the frist mating flight an average of 3.462 4+ 0.303 (3.431) million
sperms in the spermatheca. (These queens were killed immediately on return
from the second mating flights, before the sperms received in that flights could
penetrate into the spermatheca). The queens which after the first insemination
made further flights but were not reinseminated (Gr. II), contained affer the
first mating €light 4.628 4 0.224 (4.410) million sperms  in the spermatheca, as
against 5.284+ 0.158 (4.874) million for the gueens that made mo other flights after
the first insemination (Gr. III). Queens inseminated twice (Gr. IV) had from the two
flights 5979 4 0.218 (5.834) million sperms, and these thrice inseminated (Gr. V), had
a total of 6,975+0,499 (6,718) million sperms in the spermatheca. The differences
between all except the last two groups proved statistically significant (Table 10).
The averages are within the ranges which were the most usual (Figs. 9—18, tab-
le 8). ;

All these data are evidence that the degree of insemination determines a queen’s
further behaviour, .ie., subsequent flights and repeated insemination.

In 1956, at a mating station with no bee colonies within a radius of 2.5 km. and
ne drones supplied, a total of 100 queens were released in three replications. The:
same number of gueens was put out in an apiary. Contrary to expectations, more
gqueens were inseminated, in all three replications, at the ,no drones” mating
station than in the apiary, namely 85Y% of the queens that made flights, as against
62% in the apiary (Table 11). At the mating station, the gueens averaged 2.9
flights, and in the apiary 2.6 before the first mating flight. However, the most
usual number of flighits before the first insemination was in the mating station
three, as against one in the apiary (Figs. 14—17), whereas in terms of days, the
gueens in the ,no drones” mating station were inseminated sooner than in the
apiary (Fig. 18). In average duration, mating flights were about the same in the
mating station and apiary (25.15 and 25.43 min. resp.). The most usual duration
was in the mating station even shorter than in the apiary (15—20 as against
20—25 min.) (Figs. 19 and 20).

At the mating station, the queens returned from a mating flight with an average
of 13.8 c.mm. of semen in the oviducts, as against only 10.8 c¢.m, in the apiary;
consequently, the former mated in one flight with an average of eight drones
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versus only seven in the apiary, where there was an excess of drones. The maxi-
mum volumes of semen — 25.7 and 28.3 cm. also were recorded at the mating
station, which shows that these queens must have mated with 15 or even 17 dro-
nes in one flight (Table 12). The queens exmined received in one minute of flight
in aver. in the apiary 0.47 cmm, of semen in the oviducts, and at the mating station
as much as 0.66 c:mm. (Table 13). Copulation with one drone took in the apiaryan
average of 3.3 min., and at the mating station only 2.6 min. Consequently, at the
»no drones” mating station, the flights of the queens were more effective thanin the
apiary. At the beginning of oviposition, the queens in the apiary had in the
spermatheca an average of 4.757 million sperms, and at the mating station as much
as 15.215 million (Table 14).

It will thus be seen that an abundance of drones in close proximity does not
improve the degree of insemination of the queens which probably mate with
drones from more distant environs.

The oviducts of naturally inseminated queens are emptied of semen within 10
o 20 hours since mating (Table 15). Queens whose oviducts are emptied after less
or but little more than ten hours, have usually few sperms in the spermatheca.
Queens whose oviducts are after that time still filled, have more sperms in the
spermatheca. Queens which take lbngest to have their oviducts emptied have by
no means the largest number of sperms in the spermatheca.

In 1327 observed flights, there were 23 cases of insemination-day repeat-flights
(further flights made on the same day on which insemination had already taken
place) which was only 1.7%. Insemination-day repeat-flights concerend only
8.7% of all (mated) queens. But as much as 60—83%, — i.e., the majority — of the
queens which already made insemination-day repeat-flights became reinseminated
the same day. The first mating flight of these queens was rather short, averaging
21 minutes, and the gqueens brought home an average of 10 cmm. of semen each.
Their oviducts were not emptied of semen when they set out for the insemina-
tion-day repeat-flight, and contained on examination from 2.36 to 14.66 c.mm.,
average 9.08 c.mm., of semen (Table 17). They had in their spermatheca already
an average of 0.803 millions sperms each, which shows copulation in the
frist mating flight and transfer of the semen into the spermatheca to
have been normal. Occasionally, inseminated queens happened to make on
anther day two more mating flights (Table 16). But this was only when
the first insemination was very scant (roughly 1 million sperms in the spermathe-
ca). It also happened that same-day-reinseminated queens made on another day
a further flight and became inseminated for a third time (Table 16). One such queen
had from the two inseminations on the previous day 4.110 million spermatozoa
in the spermatheca and brought from the third flight a further 5.71 cmm, of
semen. :

Successful same-day repeat-flights averaged 20 min., i.e., as much as the first.
On returning from the second mating flight, the queens had in the oviducts an
average of 15.99 cmm. of semen, which was 6.91 e¢.mm. more than after the first.
Concequently, the queens were inseminated during two flights made on one day
by an average of ten drones: six in the first, and four in the second.

The interval between the end, of the first mating flight and beginning of the
next was from 19 min. to 2 hours, and averaged £2 min. However, the
interval between two successful mating flights averaged only 47 min., whereas
that between the first mating flight and an unsuccessful repeat-flight lasted on
the average as much as 77 min.
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In" queens which made an insemination-day repeat-flight. was found a ' distinect
correlation between the duration of the interval between the two flights and the
nseet’s subceguent history (Fig. 21, Table 17). The longer this interval — the
shorter the repeat-flight (the correlation coefficient is —0.71), the less the total
volume of semen brought home, and the fewer sprems penetrate into the sperma-
theca. With each 10 min. added to the interval, the repeat-flight became 2 min.
shorter (the regression coefficient was —0,2 min. i.e, 12 sec): When this interval
exceeds one hour, repeat-flights become so short (average 10.5 min.) that second
insemination does not take place.

The results of artificial insemination of 70 queens are described (Table 18). Sin-
gle inseminations were made with 1, 2, 3, 4, 6, 8, 10, 12, 16 and 20 cmm. of se-
men, and double inseminations, with 3, 4, 6 and 8 c.mm. each. In single insemina-
tion, as the dose was increased from 1 through to 20 c.mm., the average number
of sprems reaching the sprematheca increased correspondingly from 1.390 million
through to 5.845 million. Extreme values grew from 1.10—1.69 to 4.68—7.21 million:
The percentage of the sprems which penetrated from the semen into the sperma-
theca diminished from 209, for 1 camm., to 109, for 6 c.mm. ond 4% for 20 c.mm.
A 2- 3- and 4-fold increase in the number of sperms in the spermatheca requirzss
a 3-, 6- and 12-fold increase of single doses respectively. An increase of the dosis to
8—10 c.mm. rapidly raises the number of sperms in the spermatheca (Fig. 22, 1).1
but a further increase, up to 20 c.mm., remains materially ineffective in this
respect.

Comparison of the results as of single and double insemination (Table 18 and
Fig. 22) with the same total volume of semen shows that in single insemination an
increase of that dosage from 6 to 16 c.mm. raises the number of sperms in the
spermatheca from 4.1 to 5.8 million, versus from 4.3 to 7.4 million, obtained on
double insemination, i.e., by giving the same volumes in two divided doses. With
small volumes of semen, up to 8—10 c.mm., it makes no statistically significant
difference whether they are given in single or two doses. The difference as between
single and double insemination inoreases with the increase of total dosage (Ta-
ble 19).

Reinsemination ‘is usually less effectieve than the first (Table 20), For instance,
insemination with 3 c.mm. gives 2.8 million spermatozoons in the spermatheca,
and reinsemination with the same volume adds only 1.5 million; insemination
with 8 cmm, gives 5.4 million, and reinsemination adds only 2.0 million, The more
intensive the first insemination, the less effective the second. Albeit, reinsemi-
nation is more effective than increasing of dosage in single insemination (Fig. 22,
3 and 4). For instance, doubling of 3, 4, 6 and 8 c.mm. total doses increases the
number of sperms in the spermatheca in singlee and double insemina-
tion respectively by 1.3 and 1.5, 1.7 and 1.9, 1,5 and 2.1, and 0:4 and 2,0 million
(Table 20). This superiority of reinsemination over a simple increase of single-
insemination dosage is especially pronounced with larger doses, i.e, beginning
.with the doubling of 6 c.mm. doses.

For instance, two insemination with 6 c.mm, each dose, give even better results
than one insemination with 20 c¢imm. (Table 18, and Fig. 22).

Consequently, double insemination with small doses, less than 4 cmm. each
(total volume 8 c.mm.) is virtually useless, for much the same effect mamy be
obtained by increasing the dose in single insemination. (There is nothing to
recommend the common practice of inseminating queens with two consecutive
2.5 c¢.mm, doses, for the same result may be obtained with one insemination with
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5 c.mm, of semen). On the other hand, there is no reason to inseminate the queens
with a single dose larger than 8—10 cinm, of semen, since beter results may be-
obtained with two inseminations.

As regards the number of sperms in the spermatheca, the following conclusion
may be drawn: compared with naturally inseminated queens, one insemination.
with a dose of up to 6 cimm., which give an average of up to 4.5 million sperms
in the spermatheca, is insufficient. Single insemination with 8—10 c.mm., as well,
as two inseminations with 4 cmm. each, are both adequate (5.37 to 5.53, or
542 million sperms respectively in the spermatheca). Correspondingly mnaturally
inseminated queens would not leave the hive. Very good insemination is obtained.
with two separate 6 c.mm. doses (6.2 million sperms in the sepratheca). This is.
equivalent to matural insemination in two mating flights. Queens inseminated
artificially, with two separate 8 c.mm. doses (7.4 million sperms in the spermathe—
ca) are on an average better inseminated than under natural conditions.



