


lotu wese lnego zanim plemniki z drugiego unasienienia mogly przejsc do zbior-
niczka). Matki, kt6re po pierwszym unasienieniu wylatywaly ponownie, ale nie
unasienily ~i~ powtornie (gr, II), mialy e pierwszego lotu weselriego 4,628 ± 0,2240
(4,410) mil. plemnikow w zbiorniczku nasiennym. Ma'tki. kt6re po pierwszym
unasieriieniu nie wylatywaly wiecej (gr. Ill), m ialy w zblorniczku nasiennym
5,284 ± 0,11581(4,874) mill. plemnrkow. Matki unasienione dwa razy (gll". IV) mialy-
Z obydwu lot6w 5,979±,0,218 1('5,834)mil. IPlemnilk6w, a umasienions trzy razy (gr. V}
mialy z trzeeh lot6w 6,975± 0,499 (6,817) mil. IPlem,nik6w w zbiorniczku riasierunym.
Roznice miedzy wszystkimi grupami, pr6ez dwu ostatriich, okazaly sie istotne
(tab. 10). Sr ednie rnieszcza sie w przedzialach, w ktorych znajduje sie najwieksza
liczba matek (rye. 9-13).

Z wszystkieh powyzszych danych wyn ika, ze stopien unasienienia decyduje-
o dalszyrn zachowaniu sie matki, ponownych wylotach i powtornych unasierrie-
niach.

W 1956 r. na trutowisku, gdzie w promieniu 2,5 km. nie bylo innych pni i gdzie
nie dario weale trutni, wystawiono w trzeoh powtorzeniaeh razem 100 matek. 'I'aka
sarna Iiczbe 100 matek wystawiono w pasieee. Worew przypuszczeniorn, na tru-
towisku bez trutni unasienjlo sie we wszystkieh trzech powt6rzeniaeh wiecei ma-
tek n iz w pasiece (tab, 11). Razem sposrod Iatajacyeh matek unasienilo sie na
trutowisku az 85%, podezas gdy w pasieee tylko 62%. Przed pierwszym lotem
wese lnym matki na trutowisku odbyly sr. 2,9 lotow, a W pasiece 2,6. Najl iczn iejsza.
grupa matek na trutowisku latala jednak przed unasienieniem az trzy razy,
a w pasieee tyllko jeden raz I(rye. 14 do 17). Liczac 'jedlIlak w driiach, matki na
trutowisku bez trutni unasienialy sie wczesniej niz w pasiece (rye. 18). Sredni
ezas trwania lotu weselnego na trutowisku i w pasieee byl taki sam (25,15
i 25,43 m in.). Naj liczriiejsza grupa matek latala ma trutowisku nawet kr6eej
(15--20 m in.) niz w pasieee '~20-25 min.) I(.rye. 19 i 20).

Matki na trutowieku przyniosly w [ajowodach z jednego Iotu weselnego sred-
nio 13,8 mm' nasienia, a w pasieee tylko sr. 10,8 mm'. ezyli matki na trutowisku
kopulowaly w czasie jednego Iotu z 8 trutniami, a w pasiece gdzie byl na dmia r
tnutni, tylko z 7 brutniarni. Poszczegolne matki na trutowisku przyniosry
tez maksymadna Ilosc . nasienia 25,7 mm' i 28,3 mm', musialy wiec kopulo-
wac z 15 Iub nawet 17 trutniarni w jednym locie (tab. 12). Zbadane rnatki"
uzyskiwaly w lPasieee w ciagu 1 min. lotu sr. 0,47 mm', a na trutowislku -
az 0,66 mm ' nasienia W 'jaojowoda,eh. Na kopulacje z [ednym trutniem matki 'N

pasiece zuzywaly sr. 3,3 min., a na tr-utowisku 2,6 min. Czyli loty matek na tru-
towisku bez trutni ibyil:ybardziej efektywrie niz w pasiece, Matki w pasiece mia--
ly po rozpoczeciu czerwienia Sr. 4,757 mil. plemnik6w w zbiorniczku nasiennym,
a na trutowisku az 5,'215 mil. (tab. '14).

Widac wiec, ze duza Ilczba trubni w bezposredniej bl iskosci matek nie wplywa
na polepszenie stopnia ieh unas ienierria. Prawdopodobnie matki kopuluja z trut-
niami ·z dalszych okolic.

U naturalnie unasienionych matek nasienie zostaje wydalone z jajowod6w w
ciagu 10 do 20 godzm po unasienteniu (tab. 15). iMatki, kt6re po kilku dub kjlku-
nastu godzinach rnaja juz lPuste [ajowody, przewazrrie maja malo plemnikow
w zbiorniczku nasiennyrn. Matki, majqee jeszcze napehnione jajowody, maja wi~-
cej plemriikow w zbiorniczku. Matki, u kt6rych nasienie zalega najdluzej w ja-
jowodaeh, weale nie maja majwiecej plemnikow w zbiorniczku,

Na 1327 obserwowanych lotow stwierdzono 23 wypadki Ipowt6myeh wylotow-
matek w tym samym dniu :po unasienieniu, eo stanowilo tylko 1,7% wszystkich



10t6w. Sposrod wszystkich unasienionych matek 8,7% wylecialo powtornie w tyro
sarnyrn dniu, Sposrod tych matok, ktore juz wylecialy w tym samym dniu
ee ul\Mil!niroliu, powtormifl unH'sienHo sle at fiO-lW/o', czyli wl~lm,'Q'c, Pierwsze
loty weselne tych matek trwaly sr. 21 min, Ibyly wiec raczej kr6tkie. Z lot6w
·tych matki przyniosly sr. kolo 10 mm" nasfenia, W chwili wylotu na nastepny
lot w tym sarnym drriu matki te nic mialy oproznionych jajowcd6w. Badane matki
mialy jeszcze od 2,36 mm! do 14,66 mm! sr. 9,08 mm- nasienia w jajowodach
«tab. 1(7).W zbiorniczku mialy juz 0,803 mil. plemnikow tak wiec w pierwszym
locie mastapila normalna kopulacja, a nasienie norrnalnie przechodzilo do zbior-
niczka. Zdarza sie, ze raz unasienione matki wylatuja innego driia [eszcze dwa ra-

-:zy w tym samym dniu (tab. 16). Pierwsze unasienienie poprzedniego dnia jest
wtedy jednak bardzo skape (okolo 1 mil. plemnikow w ibiorniczku nasiennym).
Zdarza sie r6W1I1iez,ze matki unasierrione dwa razy jednego dnia wylatuja po-
nownie i unas ieniaja sie trzeci raz innego dnia (tab. 1<6).. .Matka taka z dwu una-
stenien poprzedniego dnia miala 4,110 mil, plemnik6w w zbiorniczku i z trzecie-
go lotu przyniosla [eszcze 5,71 mm" nasienia.

Drugi lot weselny tego sarnego dnia trwal -sr. 20 min., a wiec tyle eo pierwszy.
Po powrocie z drugiego lotu matki mialy w jajow-odach sr. 15,99 mm" nasienia,
czyli 0 6,91 mm ' wiecej niz po .pierwszym lode. Tak wiec matki zostaly unasie-
nione w czas ie dwu lot6w w tym sarnyrn dniu sr. przez 10 trutni; przez 6 w pierw.,
szym locie, a przez -4 w drugim.

Odstep czasu miedzy zakonczeniem pierwszego lotu weselnego a powt6rnym 10-
tern w tym samym dniu wynosill: od 19 min. do 2 godz. sr. 62 min, Jednak czas
uplywaj acy miedzy dwoma lotami weselnymi r6wnal sie tylko sr. 47 min., podczas
gdy rniedzy pierwszyrn lotem weselnym a drugirn wylotem w tym samym dn iu.
podczas ktorego matki nie unasienialy sie drugi raz, trwal az 77 min.

D matek wylatujqcych drug i raz w tym samym dniu po unasienieniu stwier-
dzono istnienie wyraznego zwiazku miedzy odstepem czasu uplywajacym od pierw-
szego lotu weselnego do drugiego wylotu, a dalsza historia matki (rye, 21 tab. 17).
Im dluzszy jest odstep miedzy tyrmi lotami tym kr6tszy jest drugi lot '(w3p61czyn-
nik korelacji wynosi -0,71), tyro mn iejsza ilose nasienia przynosi matka w sumie
Z obydwu Iotow, tym mniej plemnikow wchodzi do zb:iorniczka nastennego. Zwi~k-
.szenie tego odstepu 0 10 min. jest zwiazane ze skr6cenierri drugiego lotu 0 2 min.
(wspolcz. regresji wymosi -0,2 min. tj. 1,2sek.). Gdy odstep czasu miedzy tymi
dwoma lotami wyniesie IP<lll1ad1 godzine, drugie loty staia sie tak kr6tkie
(sr. 10,5 min.), 'le nie nastepuje juz unasienienie.

W .pracy przedstawiono wyn iki 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. WI4I'OStpojedynczej dawki nasienia
od 1 do 20 mm ' powodowal wzrost Iiczby plemnik6w w zbiorniczku nasien-
nym sr. z 1,390 do 5,845 mil. Wartosci graniczne wzrosly z 1,10 - 1,69 mil.
do 4,68-7,21 mil. Procent plemnik6w przechodzacy z nasienia do zbiorniczka
zmniejsza sie z 20% przy 1 mm", do 10% przy 6 mm" i do 4% przy 20 mm'.
2-, 3- lub 4-krotny wzrost liczby plemnik6w w zbiorniczku nasiennym wymaga
odpowiednio 3-, 6- lub ,12-krotnego zwiekszenia pojedynczej dawki. Zwieksze-
nie dawki do 8-10 mm" prowadzi szy:bko 'do wzrostu Iiczby plemnikow w zbior-
niczku nasiennym (rye, 22,1). Wzrost dawiki powyzej tej obietosci az do 20 mm"
nie daje juz istotnego zwiekszenia liczby ,plemnik6w w zbiorniczku, Porownuiac
pojedyncze i podwojne unasienienie matek tq sama w sumie iloscia nasienia (tab, 18
i ryc. 22) widac, ze zwiek zenie dawki z 6 mm" na 16 mm" powoduje przy jedno-
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razowyrn unasienieniu wzrost liczby plemnikow w zbiorniczku nasiennym z 4,1 mil.
do 5,8 rrril., a przy podzieleniu kazdej z obydwu dawek ria dwie czesci wzrost
z 4,3 mil. do 7,4 mil. Przy malych dawkach ni.e ma istotnej roznicy czy matka
zosta:nie ainasienlona jeden raz, czy dwa .razy ,tq sama w sumie Iloscia nasienia,
.Roznica miedzy 'jednokrotnym a dwukrotnyrn unasienieniem ta sarna w sumie
Iloscia nasienia wzrasta wraz ze wzrostem dawki l(tab. 19),

Przy dwukrotnyrn unasieniamiu drugie unasienienie jest mniej efektywne niz
jpierwsze ,(ta.b. 20), rip. pierwsze unasienienie 3 mm- daje 12,8 mfl. plemnik6w
'w zbiorniczku, a -drtrgie unasienienie 3 mm- zwieksza Iiczbe p1lemnik6w tylko
-o 11,5m il., lPierwsze unasienienie 8 mm" daje 5,4 mrl., a d rugie tylko 2,0 mil.
Im wieksze [est pierwsee unasienienie tym mniej efektyw ne jest drugie
amasienienie. Chociaz drugie unasienienie jest mniej efektywne niz pierwsze, to
jednak [est <ono bardziei efektywne niz zwiekszenie pojedynczej dawki (rye. 22,
.3 i 4). Nip. zwiekszeriie dawki z ,3 na 6 mm-, 4 na 8 mm>, 16na 12 mm! lub 8 na
16 mm" daje w jedriej i dwu dawkach zwiekszen.ie liczby plemnikow w zbiornicz-
ku 0 1,3 mil. i .1,,5 mil.; 11,7mil. i 1,9 mil.; 1,5 i 2,1 oraz 0 0,4 mil. i 12;0mil. «tab: 20):
Drugie unasienienie jest szczegolnie bardziej efektywne w stosunku do zwiekszenia
pojedynczej dawki, przy daw'kach wiekszyoh poczynajac od zwiekszania 0 6 mm!
nasienia, Np. dwukrotne unasienienie matek dawka IpO 6 mm- «tj. w sumie 12 mm!
nasienia) daje nawet lepszy rezultat niz [ednokrotne unasienienie dawka 20 mm".

Z wyze] przyioczonych wynik6w mo:ina wyciagnac nastepuiacy praktyczny wnio-
.sek: przy marych dawkaoh w sumie do 8 mm! riie ma wiec celu unasieniac matki
<Iowarazy. Ten sam efekt imozna osiagnac jedna wieksza dawka. Z drugiej strony
.rrie ma celu unasieniac matek jednq dawka wieksza niz 8-10 mm- nasienia, gdyz
lepszy rezultat osiaga sie dwukrotnym unastenieniern.

W por ownaniu z matkami naturalnie unasienionymi, sztuczne unasienianie ma-
tek 6 mm" lub rnniejsza iloscia nasienia jest niewystarczajace (4,1 mil, plemni.,
k6w w zbiorniczku nasiennyrn). Tak naturalnie unasieniong matki wylatywalyby
z ula, Wystarczajqce jest unasienianie matek jeden raz 8 mm." Iub 10 mm." na-
sienia, albo idwa razy dawka .po 4 mm.! nasienia. (5,37 rnil., 5/53 mil. albo 5,42 mil.
plemni:k6w w zbiornlczku nasiennym). Tak naturalnie unasienione matki nie wyla-
tywalyby z ula. Bardzo dobrze sa unasienione matki dwiema dawkami po 6 mrn.!
nasienia (6,2 mil. plemnikow w zbiorrriczku). 18q one unasienione tak, jaik matki
unasienione w naturze dwu'krotnie. 'Matki unasienione sztucznie dwa razy daw-
kami po 8 mm." nasienia 1(7,4mil. .plemnikow w zbiorniczku) sa unasienione lepiej,
.niz matki unasienione naturalnie.
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ECTECTBEHHOE H HCKYCCTBEHHOE
OCEMEHEHHE I1'1EJIHHbIX MATOK

E. BotiKe

Pe3lOMe
HaCTOHll.\aH patio-ra RBJlHeTCH pe3YJlbTaTOM MCCJle,n;oBaEMi1:,nponaaenenrnsrx aBTO-

POM B TeqeHMe 1952-1960 rr. J1cCJle,n;ClBaHMHMCKYCCTBeHHoro oceMeHeHI1H nxenn-
HbIX MaTOK rrpOBO,n;MJlMCbB COe.n;iMH€HHbIXLll ra-rax CeB. AMepMKM B 1958-1959 rr.

06ll.\MM qMCJlOM 6bIJlO l1CCJle,n;OBaHOOKOJlO 1300 rrqeJIMHbIX MaTOK. Ha xorry.na-
~MOHHOM rrymcre 6bIJlO coopano casrure 1000 MaTOK C ncnsro nposenenxa KOHTPOJlH
l1X BbIJleTOB (Ta6J1. 1). Ha6J1lO,Il;aJlOCb 3000 BbIJleTOB 800 n-re.nmrsrx MaTOK. Heno-
cpeztcraeaao 6bIJlO HaC'fYITaHO 464.000 crrepMaT030M,Il;OB.

IIOJlY"IeHbI cneztyrourae peaym.ra-rsr:
KOHqeHTpaqMH crrepMaT030M,Il;OB B CeMeHI1 113 3HKYJlHTa TPYTHH J.1 113 Hi1:qeBo,n;OB

MaTOK nocrre B03Bpall.\eHMH l1X "c fipasmoro asrrrera conepmemro O,ll;HHaKOBa,a MMeH-
HO: 7,5 MMJIJI. B 1 MM3. B Hi1:qeBO,ll;aX28 MaTOK 6bIJlO Hai1:,n;eHo7.312 ± 0,171 MYlJlJI,
a B 30 rrpotiax, B3HTbIX 113 ~HKyJlHTa TpY'l1Hei1: 7.478 ± 0,127 MYlJlJI. crrepMaT03011,n;OB
B 1 MM3 CeMeHYI. IIpYl YlCKYCCTB€HHOMOCeMePleHMYIqaCTb crrepaaroaonnoa OCTaeTCH
Ha CTeHKaX I1rJlbI, TaK "ITO MaTKe BrrpbICKYlBaeTCH Yl3 1 MM3 TOJlbKO 7.026 (7,0)MYlJlJI.
crrepMaT030M,n;OB.

78 TPYTHei1: 06HapYlKMJlI1 B cpezmesr 1,7 MM3 CeM€HM (Ta6J1. 3). Hanfio.nee MHO-
rO"lYlCJleHHaR rpyrrna TpYTHeM YlMeJIa OT 1,5 ,n;o 1,,75 MM3 CeMeHM (pMC. 4). B rrr.ny
,n;JlH YlCKyccTBeHHoro oceMeHeHI1R yziaerca, ozmaxo, nafiparrs OT O,ll;HOrO TPYTJ.t3t.
TOJlbKO OT 1 ,Il;0 1,25 MM3 CeMeHM, a JIHWb pezrxo 1,5 MM3 CeMeHYI. TpYTHYI H3Bep-
raro-c B CYMMe B cpe',Il;HeM 7,3 MM3 CJlYl3H Yl CeMeHM. O,n;YlH TpYTeHb YlMeeT B cpezt-
HeM 11 MYlJlJI. cnepaaroaonzros.

B Ri1:qeBo,n;ax MaTOK, nocne B03Bpall.\eHYlR YlX C 6paqHOrO BbIJIeTa, HaXO,ll;I1TCH
B I!1paKTYlqeCKOM CMbICJle TOJlbKO ceMH (pnc. 2 Yl 3), 06'l,eM xoroporo y 125 MaTOK
paBHHJlCR OT 0,600 MM3 zto 28.234 MM3, B cpenaesr 11.579± 0,498 MM3, (Ta6JI. 4).
J1TaK, MaTKM CrrapYIBalOTCR (KorrYJlHpYlOT) BO BpeMH ozmoro BbIJIeTa C 1-17 TPYT-
HHMM (Ta6J1. 5). 'YqYlTbIBaH TO KOJlYlqeCTBO CeMeHYI, KOTOPOoe Ha}QO~YlTCH TO:lKe
B .n;pyrMx "IaCTRX nOJlOBbIX nYTei1: MaTOK cnenyer npHHHTb, qTO MaTKM xorryrnrpo-
BaJlI1 BO BpeMH oztaoro asmera B cpeztaesr C 8-9 TpyTHHMYl. Casnne nOJlOBHHbI
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l1CCJle,ll;OBaHHbIX MaTOK KOrrYJll1pOBaJl BO EpeMROl1HOrO BbIJl,eTa C 7-10 TPYTHRMY!:

'B Rti~eBO,ll;aX Ha6JlIO,Il;aeMbIX MaTOK HaXO,ll;I1JlOCb B cpezraexr 87 Ml1JlJl. cnepxraro-

'30Y!,Il;OB. Bo acex qaCTRX rrOJlOBbIX rryreti MaTeK Ha6JlIO,Il;2.JlOCb E cpenaesr OKOJlO

100 Ml1JlJl. crrepMaT030Y!l10B. OTl1eJlbHbI€ MaTKY! Y!M€JlI1 ,Il;0 200 MHJlJI. crrepsra-

T030Y!,Il;OB.

KOHCTaTl1pOBaJlH KOppeJIR~Y!IO M€:lK,Il;Y l1JII1HOti Hal160JlbIIIl1X RY!~ B RWIHY!K€

11 06'b€MOM ceMeHH, KOTOPblti MaTKH rrpHHOCRT B Rti~eBO,ll;aX C 6pa'IHOrO BbIJl€Ta,

.,ll;JlY!Ha nazfiorree CI1JIbHO pa3BY!TbIX RI1~ B RY!~IHl1KaX 84 HCCJle,ll;OBaHHbIX MaTOK

.KO].Ie6JleTCR B rrepaozt KorrYJl~H OT 0 ,Il;0 1,2 MM, B cpenaesr 0,4 MM, a HaH60Jlee

'laCTO 0,1 MM (pHC. 6). K03<pq)l1~MeHT KOppeJIR~ paBHRJlCR -0,6 H 3TOT K03<p-

~11~HeHT RBJlReTCR BeCbMa cymecraeam.ne. O,ll;HOBpeMeHHo C POCTOM R~ B RM'I-

HMK€ YMeHbIIIaeTCR KOJlH'leCTBO CeMeHI1 Il'P'l1:HOCHMOro MaTKaM (Ta6JI. 6 M pMC. 7).
K03<p<pM~eHT perpeccmr paBHRJlCR -10,196 MM3/1 MM (PY!C. 8). YBeJIH'IeHY!e iZ\JlH-

HbI RY!~ Ha 0,1 MM CBR3aHO C YM€HbIIIeHMeM 06'E'eMa CeMeHM B Rfl~eBOl1X Ha 1 iMM3.

Ha 303 O,wIOKpaTHO OCeM€HeHHbIX MaTOK - 63% MaTOK BbIJleT€JIO BHOBb H3 YJI€R,

::38% OCeM€HI1JlOCb BTOPH'lHO, 8% BbIJleT€JlO M3' YJleR nocne aroporo oCeMeHeHMR,

fJ% OCeMeHI1JIOCb B TpeTMti pas. Co aroporo 6pa'IHoro asmera MaTKM rrpMHOCRT

TaKoe xce KOJIM'IeCTB ceMeHY!, KaK M C rrepaoro BbIJleTa. (Ta6Jl. 4).
Cnepxaroaonnsr B CeM€npMeMID1KaX MaTOK nepec-nrrsraazracr, B 1956-1959 rr.

B 1958 r. BblcTyrrMJl H03eMaT03, KOTOPbIti BbI3BaJI rrOHI1:lKeHMe cpezurnx (Ta6JI. 9)
M rr03TOMY rrOJIY'IeHHble p€3YJlbTaTbI Ha6JIIOl1€HMt1, K KOTOPbIM rrpacoezranamr zraa-

rrsre C 1958 r., rrpY!BO,ll;RTCR B cK06Kax.

COBMecTHo, rrpMBO,ll;RTCR p€3YJlbTaTbI, rro.ny-seansre OT 20'7 MaToK, H3 KOTOPbIX

24 MaTKM 6bIJIM yMep~BJI€HbI HerrOCpe,ll;CT'B€HHO rrOCJIe B03Bpa~eHY!R C rrepaoro

(ipa'lHoro asmera, 25 (30) MaTOK - H€rrOCpe,ll;CT'BeHHO rrOCJIe B03Bpa~eHHR eo BTO-

poro 6pa'lHOrO asmera H 102 (153) - rroc.ne naxana OTKJla,ll;bIBaHHR RMII.

Bee 102 (153) MaTKM, OTKJla,ll;bIBaIO~€ ffi1:Qa MMeJIM B ce1'.1errpHeMHl1Ke B cpe,ll;HeM

5,340 ± 0,121 (5,048) MMJlJI. crrepMaT030l1,1l;OB. 75 (112) H3 3THX MaTOK, OCeMeH€HHbIX

BO BpeMR oztaoro asrnera MMeJlM iB CeM€rrpH€MHMKe 5.057 ± 0,133 (4.721) M!I1JlJI. crrep-

MaT030Y!l10B; 23 (36) MaTOK, OC€MeHelHllbIX BO BipeMR zrayx BbIJI€TOB - 15.979±0,218
(5.834) MHJlJl., a 4 (5) MaTOfK BO BpeMR -rpex BbIJleTOB - 6.975±0,499 (6.718) MY!JIJl.

cnepvaroaoazroa.

Cpezra MaToK, xoropsre rrOCJIe rrepsoro OCeMeHeID1R HMeJlH B CeM€rrpY!eMHJ1KaX

MeHbIII€, 'IeM 3 MMJlJI. crrepaaroaoanoa - 86% MaTOK OCOMeHReTCR BTOPH'lHO HJIH

zraxce TPY! pasa. Cp€l1H MaToK, KOTOPbI€ rrocrre nepaoro oceraexeana lI1MelOT B C€Me-

rrpY!M!ID1KaX 60JlbIIIe, 'I€M 3 MHJlJI. crrepraaroaonzroa, e,ll;MHCTBeHHO 31% MaTOK oce-

MeHReT'CR BTOPH'IHO.

Cpeznr MCCJl€,ll;OBaHHbIX MaTOK (Ta6JI. 9) T€ 1'.1aTKY!, xoropsre OCeMeHMJIHCb BTO-

PM'IHO (1 x + (1», MMeJlM B cesrerrpnesoraxax C rrepaoro 6pa'IHOrO BbIJleTa B cpezt-

HeM 3.462±0,303 (3,431) MHJlJl. Crr€pMaT03011l10B. (3TH MaTKH 6bIJIY! YMe'P~BJl€HbI

HerrOCpe,ll;CTBeHHO rrOCJIe B03Bpa~elHMR eo BTOPOTO 6pa'IHOrO BbIJleTa, rrpexczte 'IeM

cnepraaroaonzrsr C aroporo OCeM€HeHl1R MOrJIY! nepenrrr BceMerrpY!eMHHK). MaTKY!,

XOTopble noc.ne rrepaoro OC€MeHeHMR BbIJleTaJIH BHOBb, HO He OCeMeH;Y!JlMCbBTOPH'I-

HO (1 x w.), MMeJlY! C nepaoro 6pa'lHoro BbIJIeTa 4.628 ± 0,224 (4.410) MHJIJI. crtepsra-

T030Y!,ll;OB B cesrerrpnexrarrxe. Ma'I1KM, xoropsre nocne nepaoro OCeM€H€HHR He BbI-

JIeTaJlM 60JlbIIIe 'l1:3 yrrea (1 x n. w.), Y!MeJlH B ceMerrpM€MHHKe 5.284 ± 0,158
(4.874) MHJlJl. crrepaaroaoanoa. Ma'l1KY! ocesseaeaasre zraa pasa (2x) HMeJIM c 060HX

BbIJleTOB 5.979 ± 0,218 - (5.834) MHJlJI.crrepMaT030Y!,ll;OB; MaTKH OCeMeH€HHble TP~

pasa (3x) HMeJlY! C Tpex BbIJleTCB 6.975 ± 0,499 (6.718) MHJlJI. cnepssaroaoanoa B ce-

MerrpMeMHHKe. Pa3HYI~bI Me:lK,Il;Y BceMM rpyrmavnr, xposce l1BYX nocnemmx OKa3a-
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JH1Cb CYlI.\ecTBeHlHbIMH (Ta6J1. 10). Cpezraxe 3Ha'leHl1Jl 3aKJIlO'IalOTCff B HHTepBaJIaXr

B KOTOPbIX HaXQ~Cff HaHGQJIbWee 'lHCJIQ MaTOK (pHC. 9-13).
M1 Ill,IllI0lPlm~.I\~lmbIX .I\IOOIIIIXMOJI(HOC.I\emlTb fibIDO,U,'no crenens oceMeHeHHfl

peuraer 0' ,l.\aJIbHet1weM nQBe,n;eHHH MaTKH, 06 ee 'HQBbIX BbIJIeTaX H BTOp!1'iHbIX-

QCe~H~HeHHffX.

B 1956 ro.ny ma KorrymUl,HOHHOM rrYHKTe, rzte Ha paCCTOffHHH 2,5 KM. He ,l6bIJIO,

ztpyrxx Il'leJIQCeMeJ'iJ. .11 rne COBceM ne ,I\aJIJ1"TPYTHeJ'iJ., BbICTaBJIeHQ B TpeX 1l0BTOp-'

HOCTffX ncero 100 MaTOK, TaKQe JKe 'I.I1CJIQ, a .I1MeHHO 100 'MaTOK 6bIJIQ BbICTaBJIeHu-

B rracexe. BQIIpeKH rrpe,I\rrOJIQJKeHl1RM, Ha KQrrYJIRIl,.I1OHHOM nYHKTe 6e3 TPYTHeJ'iJ.oce-

M€'ID1JIQCb BO acex -rpex nQBTOpHOCTRX 60JIbWe MaTQK, '1eM B nacexe (Ta6JI. 11).
Bcero Cpe,I\H BbIJIeTalOlI.\HX MaTOK OCeMeHHJIOCb Ha KorrYJIRIl,HOHHOM rrYHKTe 85%•

TOr,lla KaK B rracexe- OCeMeHl1:JIOC'bTOJIbKO 62%. Tlepen rrepBbIM 6pa'IHbIM BbIJIeTOM
r

MaTKH Ha xorry JIRIl,HOHHQM rrYHKTe COBepWMJIH B cpezraevr 2,9 BbIJIeTOB, a B nace-
xe - 2,6 BbIJIeTQB. HaHGoJIee MHOrO'lHCJIe<HHaR rpyrma MaTOK Ha KorrYJIRIl,HOHHQM

IlYHKTe, O,IlHaKQ, BbIJIeTeJIa nepezt QCeMeHeHHeM TpH pasa, a B nacexe - Q,lIHH pas
(pHC. 14 I,lIO 17). BbI'lHCJIRR, ozraaxo B ,ll,HRX - MaTKH Ha xony JIRIl,HOHHOM rrYHKTe

6e3 TPYTH€J'iJ. OC€M€HRJIHCb 6bICTp€e, '1eM B nacexe (pMC. 18). Cpennee BPeMR npo-
,I\OJIJKMTeJIbHOCTH fipa-moro BbIJI€Ta Ha KorrYJIRIl,HOHHOM rrYHKTe H B rracexe 6bIJIO

TaKoe JKe (25,15 M 25,43 MHH.). Ha'YI60JIee MHOrO'lHCJI€HHaR rpYIIIIa MaTOK JIeTaJIa

Ha KorrYJIRIl,.I10HHOM rrYHKTe p;aJK€ KQPO'le (15-20 MHH.), '1eM B nacexe (20-25 MHH.,

(pv.c. 19 11: 20).
MaTK.I1, cooparmsre Ha KorrYJIRIl,.I1QHiHOM nYHKTe rrpHHOCHJIH B RiilIl,eBo,n;ax C Q,lIHO-

1'0' 6pa'lHQrO BbIJI€Ta B cpezraexr 13,8 MM3 CeM€HH, -rorzra KaK B nacexe TOJIblKO'

B cperraesr 10,8 MM3, a CJIe,llOBaTeJIbHO, MaTKM Ha KQrrYJIRIl,.I10HHQM rrYHKTe KQrrYJIH~

PQBaJl.l1 BO BpeMSI ozraoro BbIJIeTa C 8 TPYTHSIMI1, a B nacexe, r,lle 6bIJIO '1pe3MepHO€

KQJI.I1'1€CTBQ TpYTHeJ'iI, TOJIbKQ C 7 TPYTHSIM.I1. OT,lIeJIbHbIe MaTKI1 Ha KOrryJIRIl,HQHHOM

nYHKTe np.l1HeCJII1 TaKJKe .11 MaKC.I1MaJIbHOe KOJIH'IecTBO CeM€H.I1, a .I1M€HHQ -

25,7 MM3 iI1 28,3 MM3, a CJIe,n;OBaTeJIbHO ,lIOJIJK!HbI 6bIJI.I1 'KorrYJIHpOBaTb C 15 .I1J1.11,lIaJK6

17 TPYTHSIM.I1 BQ apeMSI O,llHOrO BbIJIeTa (Ta6JI. 12). MCCJIe,n;oBa.H11ble MaTK.I1 rrpn-

ofiperarrrr Ha nacexe B Te'leH.I1e 1 M.I1H. BbIJIeTa B cpe~HeM 0,47 MM3, a Ha KQnyJlR-

Il,.I1QHHOM nYHKTe - 0,66 MM3 C€MeH.I1 B SIJ'iJ.IJ,eBO,llax.Ha KorrYJISIIl,HlO C Q,!I;HHM TPYT-

HeM MaTKH B rracexe 'YICrrOJIb3QBaJIH B Ope,I\HeM 3,5 iMMH" TOr,lla KaK Ha KOnyJIR-

Il,HOHHOM rrYHKTe - 2,6 MHH. A CJI€,n;QBaTeJIbHO, BbIJIeTbI MaTOK Ha KorrYJIRIJ,MOHHQM

nYHKTe 6e3 TPYTHeU 6bIJI.I1 160JIee 3cpcpeKTHBHbIMH, '1eM B nacexe. MaTKH B nacexe

MMeJlH, nQCJI€ naxarra OTKJIa,n;bIBaH.l1R HHIl" B cpe,l\.HeM - 4.757 M.I1JIJI. cnepsraro-

3QH,lIQB B cexrerrprresramce, -rorna KaK Ha lKOrryJIRIl,HOHHOM nYHKTe ,l.\aJKe 5.2I5 MHJlJI •.

(Ta6JI. 14).
OTClOp;a BM,lIHQ, 'lTO 60JIbWOe KOJIH'IeCTBO TPY'l'HeJ'iJ. E H€nQC,pe,llCTB€HHOJ'iJ. 6mr-

'30CT.l1 MaTOK H€ OKa3bIBaeT BJIHRIHlI%ISIHa YJIY'lWeHHe 'CTeneHH :'I1X OCeMeHeHMSI. ITO'
BceJ'iJ.BepoSITHOCTM, MaTKH lKonYJIHPYlOT C TPYTHSIM.I1 :'113,lIaJIbWHX oxpecrnocren.

Y ecTeCTBeHHO OCeMeHeHlHbIX MaTOK C€MSI 6bIJIO YCTpaHeHo 'YI3 SIJ'iJ.Il,eBQ,lIOBB -rexe-

mre 10 ,I\Q 20 '1aCOB nOCJIe OC€MeH€Hl!Iff (Ta6JI. 15). Ma'!'KH, Y KOTOPbIX nOJIe H€C-

KOJIbKHX '1aCOB SIJ'iIIJ,eBO,llbIOKa3bIBalOTCff nycTbIM.l1, l!IMelOT IIpel!IMYlI.\ecTBeHHO MaJIO

cnepMaT030Hp;OB B cesrerrpnesnraxe. MaTKH, Y KOTOPbIX RJ'iJ.Il,eBO,llbISIBJISIlOTCSI elI.\e'

HanOJIH€HiHbIM.I1, .I1MelOT 6QJIbW€ CeM€lll1 B CeMeIIpM€MHHKe MaTKH, Y KOTOPbIX C€M;[,

,I\QJIbWe aaara-r iB RJ'iIIl,HBQ,lIaX, OTHlO,lIb He l!IMelOT HaH60JIbW€rO KQJIW1€CTBa crrep-

MaT030H,llOB B C€MeIlpH€MID1Ke.

Ha 1327 Ha6JIlOp;aeMblx BbIJIeTOB, KOHcTaTHpQBaHbI 23 CJIY'IaR BTOPl!I'lHbIX BbIJIe-

TOB MaTOK B TOT JKe CaMbrn ,IIe'Hh IlQCJl€ OC'eM'eHeHl1R. MTaK, BTOpH'lHble BbIJIeTbT

MaTQK B TOT JKe caMbrn ,lIeHb llOCJIe 'oceMeHeH.I1ff CQCTaBJISIJI.I1 T'OJIbKO 1,70/0 ncex
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BbIJJeTOB. Cpeznr BCeX OCeMeHeHHbIX MaTOK BTOpWIHO BbIJJeTaJrn: !B TOT JKe CaMbIH:

,l\eHb - 8,7% ocesreneumsrx MaTOK. Cpenrr -rex MaTOK, xoropsre YJKe BbIJJeTaJIIiI

B TOT JKe caMbli1: ,l\eBb nOCJIe ocesseaeaaa, iBTOPIliI'lHO OC€MeHMJIOCb 60--83%, T. e.

60JIbWHHCTBO MaTOK. Tlepasre 6pa'lHble BbIJJeTbI 3= !MaTOK npo,l\OJI:lKaJIIiICb B cpezt-

HeM - 211 M.liI'H., T. e. 6bIJrn: cxopee KOPOTKl'lMl'l. J13 3Tli1X BbIJJeTOB MaTKIiI npHHecJIIiI

B cpenaesr OKOJIO 10 MM3 ceaemr. B MO'MeHTe BbIJIeTa 'Ha CJIe,l\YlO~ JIeT' B TOT'

:lKe caMbri1: ,l\eHb 3TJ1 MaTKJ1 He ~JIM onopcacaemrsrx Ri1:QeBO,l\OB. J1cCJIe,l\yeMble·

MaTKJ1 MMeJIJ1 eme OT 2,36 MM3 .,l\0 14,66 MM3, iB cperraesr 9,08 MM3 CeMeHJ1 B Ri1:Qe-

aonax (Ta6JI. 17). B CeMerrpl1eMHI1KaX 3Tli1 MaTKl'l IJ1MeJII1 yxce 0,803 Ml1JlJI. cnepsra-

T030l1,llOB, a ICJIe,l\OBaTeJIbHO HOpMaJIbHaR KonYJIRL\J1R rrpCM30WJIa BO BpeMR nepsoro-

BbIJJeTa, M ceMR HOpMaJIbHO nepeXO,l\IiIJIO B CeMerrpMeMHI1K. CJIY'laeTCR, 'lTO O,l\~

pas OCeMeHeHHbI MaTKM BbIJJeTalOT Ha CJIe,llYlOIQl'Ii1: ,l\eHb eme zrsa pasa TOro JKe ea-

Moro ,lIHH (Ta6JI. 16). Tlepaoe OCeMeHeHl1:e c npenurecrayroutero ~m OKa3bIBaeTCH

B TaKOM cJIY'lae O,llHaKO O'leHb CJIa6bIM (OKOJIO 1 Ml'IJIJI. cnepMaT030l1,llOB B ceMe-

npl1eMHMKe). O,llHaKO, CJIY'laeTCR TaK:lKe, 'lTO MaTKJ1 ocesreaenasre zrsa pasa B O,l\IiIH

H TOT xce ,l\eHb BbIJJeTalOT BHOBb Yi OCeMeHRlOTCR B 'l'peTliIi1: paa B 0,lll'lH l'I3 nOCJIe--

,lIYlOIQI1X ,l\Hei1: (Ta6JI. 16). TaKaH MaTKa ,l\Ba:lK,l\bI ocesrenemraa IIpeAwecTBYlOIQer:}·

AHH ,MMeJIa 4.110 MIiIJIJI. cnepMaT030M,l\OB B ceMeIIpMeMHJlKe" a C TpeTbero BbIJJeTa

npJ1H'eCJIa eiue 5,71 MM3 cessemr,

BTOPOi1: 6pa'lHbli1: BbIJIeT B TOT xce caMbrn ,l\eHb II!>OAOJI:lKaJICH B Cpe,llHeuVl 2 MJ1H.,

a CJIe,l\OBaTeJIbHO CTOJIbKO :lKe BpeMeHiJ1, 'lTO IiI nepasra BbIJIeT. IIocJIe B03BpaIQeHl'lH

eo nroporo BbIJIeTa, MaTKJ1 l'IMeJIJ1 B sri;fQeBoAax B cpermess 15,99 MM3 CeMeHl'l, T. e ..

Ha 6,91 MM3 60JIbWe, 'leM nOCJIe nepaoro BbIJIeTa. J1TaK, MaTKJ1 OCeMeHRJIJ1Cb BQ:-

BpeMR oW3YX BbIJIeTOa OAHOro M Toro :lKe ,l\HH B cpeAHeM 10 TPYTHJIMJ1. a MMeHHO -

6-Iq TPYTHRMJ1 BO BpeMR nepaoro BbIJJeTa J1 4-MJI TPYTHRMI1 BO BpeMR aroporo

BbI.TIeTa.

IIpOMe:lKYToK BpeMeHJ1 Me:lKAY OKOH'laHlJ1eM nepaoro 6pa'lHOrO BbIJIeTa M BTOPbIM

BbIJIeTOM onnoro 11 '1'01'0 :lKe ,l\HR AJrn:JICJI 01' 19 iMMH. zro 2 'laCOB, B cpe,ltHeM -

52 MJ1H. O,l\HaKO xce, rrpOMe:lKYTOK BpeMeHM, npoTeKalOIQJ1i1: Me:lK,l\Y ,l\BYMR 6pa'l-

HbIMI1 BbIJJeTaMM paBHRJICR B Ope,l\HeM TOJIbKO 47 MI1H. TorAa KaK npOMe:lKYTOK

BpeMeHlil ME':lKAY nepBbIM 6pa'lHbIM BbIJJeTOM J1 BTOPbIM BbIJIeTO'M B TOT xce caMbli1.

,l\eHb, xorna MaTKJ1 He OCeMeHMJIIJ1Cb B ,l\Pyroi1: pa3, npo,l\OJI:lKaJICH 77 MHH.

Y MaTOK, BbIJIeTalOIQI1X BTOPM'liHO B TOT xce caMbri1: AeHb nOCJIe OCeMeHeHl'lJI'

KOHCTaTHpOBaHO CYIQecTBOBaHlile OT'leTJIl'IBoi1: 3aBJ1CJ1MOCTI1 Me:lKAY rrpoMe:lKYTKOM

apesreerrr, npOTeKalOIQl'IM 01' MOMeHTa B03BpaIQeHl'lR C nepaoro 6pa'lHoro BbIJIeT<l>

no aroporo BbIJIeTa H ,l\aJIbHei1wJ1M nOBe,l\eHl1eM MaTKJ1 (PJ1c. 21, Ta6JI. 17). 'tJeM

60JIbWe rrpOMe:lKYTOK BpeMeHlil Me}K,lIY 3Tl1Ml'1 ,l\BYMJI BbIJIeTaMl1, TeM xopoxe ,l\JIJ1TCff

BTOpoi1: BbIJIeT (K03<p~eH1.· KOppeJIRQHJ1 COCTaBJIReT -O,7l), '!'eM MeHbwe KOJrn:-

'leCTBO CeMeHl'! rrprraecer MaTKa B CYMMe C 060J1X BbIJIeTOB, TeM MeHbwe cnepMa-·

T030J1,1\OB Boi1:AeT B CeMeIIpl1eMHliIK. ECJrn: npoMe:lKYTOK BpeMeHI1 MO:lK.l\Y 3Tli1MJ1 .l\BY-·

MJI BbIJJeTaMI1 AJIHTCJI 60JIee OAHOro xaca BpeMeHl1, nOCJIe,l\YlOIQl'Ie BbIJIeTbI CTaHO-·

BJITCJI TaR KOPOTKJ1Ml'I (B cpenaesr 10,5 MI1'H.), '11'0 ocesteaerrae He rrpoHCXO,l\J1T.

B HaCTOJIIQei1 pafio're rrpeacraaneasr P€3YJIbTaTbI, KaCalOIQl1ecR 70 MCKYCCTBeHHO>

ocesreaemrsrx MaTOK (Ta6.TI. 18). MaTKJ1 OCeMeHJIJIM O,ll'HOKpaTHO ,l\030i1: 1, 2, 3 4, 6,
8, 10, 12, 16 '11 20 MM3 CeMeHlJ1 M ,l\BYKpa'IlHO ,!I030i1: 3, 4, 6 IJ1 8 MM3 CeMeHl1.' Poer-

OTAeJIbHoi1 ,!I03bI CeMeHJ1 C 1 ,!IO 20 MM3 BbI3bmaJI poer KOJIH'leCTBa cnepMaT030J1,l\0B'

B ceMerrpMeMHJ1Ke· B cpenaesr C 1,390 zro 5,845 Ml'IJIJI. Tpamorasre 3Ha'leHlilJI B03-

pOCJIl'l C 1,10-1,69 MJ1JIJI. ,l\0 4,68--7,21 MIJ1JIJI. IIpoQeHT cnepxaroaonnoa nepexo-

,l\JIIQl'Ii1 M3 CeMeHl'l B CeMerrpJ1eMHHK YMeHbWaeTCJI C 20% rrpn 1 !MM3 ,!Io 10% rrprr

6 MM3 l1 ,l\0 4% rrpx 20 MM3. )J;BY-, TPex- l1Jrn: 'leTbIpexKpaTHbli1: POCT KOJIlJ1'leCTBa:.
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<-cnepMaTQ3QH~QB B CeMenpHeMID1Ke Tpe6yeT CQQTBeTCTBeHHQ TP€X-, IlleCTH- HJU!

ABeHa~l1aTHKpaTHQrQ YBeJIJ1'!eHHfI OT~eJIbHQi1: ~Q3bI. YB€JIl1'!€HHe AQ3bI ,1\'0 8-10,MMJ

,rrpHBO,l(YlT ObICTPO l\ I:lOilpaC'Hl'HH!Q I\OJm'i~CTll~ C~~PM1'\1,'03QnAOB BCeMerrpHeMHI1Ke

(pHC. 22, 1). PQCT ,n;Q3bI casnrre 3TQrQ Q6'beMa, ztaxce .n;o 20 MM3, He ~aeT yace CY~

l.l1eCTB€HHOrQ YBeJIH'IeHHfI KQJIM'IecTBa cnepaaroaoanos B ceuenprreraaaxe.

CQnQCTaBJIfIfI Q,n;HQKpaTHoe VI ,n;ByKpaTHQ€ QCeM€HeHl1€ MaTOK TaKHM xce B CyMM€

'KQJIH'I€CTBOM C€M€HI1 (Ta6JI. 18 11 Pl1C. 22) £HAHM, 'ITQ YB€JII1'IeHl1e ~Q3bI C 6 MM3

,,1\'0 16 MM3 BbI3bIBaeT rrpn O,ll'HOKpaTHoM QC€MeHeH1lifI1 PQCT KQJII1'I€CTBa Cn€pMaTQ-

"'3QH,I\OB B CeMenpl1elVIID1K€ C 4,1 MI1JIJI. ~Q '5,8 MI1JIJI., a rrprr pa3~eJIeHl111 Ka:lK~Qi1:

'H3 ofierrx ,n;Q3 Ha nae 'IaCTI1 - PQCT C 4,3 1\U'IJIJI. zto 7,4 MHJIJI. IIpl1 npVIMeHeHI1H

'MaJIbIX ,1\'03 ,n;Q 8-10 MM3 HeT cYIl1€CTBeHHoi1: pa3HI1l1bI 6Y~€T JIl1 MaTKa QCeM€H€Ha

O,l\l1:H pas .I1JIH ,n;Ba paaa TaKI1M :lKeCaMbIM B CYMMe KQJIM'IeC'J1BOM C€MeHI1. IIfJIH

i{5QJIbIll!l1X ,l\Q3aX pa3HI1l1a Me:lK~y Q~HQKpaTHbIM H ~ByKpaTHbIM QCeM€HeHI1€M flBJIfI-

,eTCfI CYll1eCTBeHHQi1: (Ta6JI. 19).

IIp.l1 ,l\ByKpaTHQM OC€MeH€Hl1H - BTQPQ€ OC€M€HeHl1e RBJIR€TCfl MeHt;E~ ~;±JeK-

"Tl1BHbIM, 'IeM nepaoe (Ta6JI. 20); TaK narrp., nepaoe QC€MeHeHl1e ,n;03Qi1:3 MM3 zraer

2,8 Ml1JIJI. cnepMaTQ3Ql1~QB B CeMenpl1€MHI1:Ke, a BTQPQe QCeM€HeHl1e ,n;Q3Qi1:3 MM3

YBeJIYJ'IYJBa€T KQJlM'I€CTBQ cnepMaT03Cll1,1\OB 'J1QJIbKQma 1,5 MI1JIJI.; nepsoe QCeMeHe-

H'l1e ,n;Q3Qi1:8 MM3 naer 5,4 MMJIJI. Cn€pMaTQ3QH,n;OB, -roma KaK BTQPQ€ ocexreaeane

TQJIbKQ 2,0 MI1JIJI. qeM 6QJIbIIIMM RBJIR€TCfI rrepsoe OC€M€HeHH€, T€M MeHee 3CP-

~eKTYJBHbIM RBJIfI€TCR BTQPO€ QCeM€H€Hl1e. HeCMQT-pfl Ha '1''0, 'ITO BTQPQe OC€-

MeHeHl1e MeHee 3cPcPeKTYJBHO, 'I€M nepaoe, T€M He MeHee QHO flBJIReTCfI 6'0-

JI€e 3cPcPeKTYJBHbIM, 'I€M YBe'JII1:'IeHl1e e~l1:Hl1qffQi1: ,l\Q3bI (pnc. 22, 3 11 4). TaK rranp.,

YBeJIYJ'IeHl1e ,n;Q3bI C 3 MM3 ,n;D 6 MM3, 4 MM3 ,1\'0 8 MM3, 6 MM3 zto 12 MM3 HJII1: :lKp.

:8 MM3 ~Q 16 MM3 naer B QAHoi1: H ~ByX ,n;Q3aX YBeJIH'IeIfl1€ KQJIl'l'I€CTBa cnepsraro-

3QJf~OB B C€MerrpHeMHYJKe Ha 1,3 MMJIJI. H 1,5 MHJIJI.;, 1,,7 MI1JIJI. 11 1,9 MYJJIJI,;

1,5 - 2,1 l1JIVI xce Ha 0,4 MMJIJI. YJ 2,0 Ml1JIJI. (Ta6JI. 20), BTQPOe OC€MeHeHYJ€ RBJIfI-

'eTCfI Qc06eHHQ 60JIee 3cPcP€KTHBHbIM no QTHQIll€HHID K YBe'JIYJ'IeHl1I{) €~HHl1'IHQi1

,,n;Q3bI rrpn npl1MeHeHI1YJ 60JIbUlHX ,n;03, Ha'I'J1Hafl QT YB€m1:'I€HI1R ,n;Q3bI Ha 6 MM3•

'TaK nanp. ,n;BYKpaTHO€ QC€M€HeHI1€ MaTKH B cYMMe 112 MM3 T. e. zrsa pasa no

6 MM3 ~a€T ~a:lKe JIY'IIlll1e pe3YJIbTaTbI, 'I€M Q,n;HDKpaTHQe QC€MeH€HYJ€ ~Q3Qi1: 20 MMJ•

OTCI{),n;a MQ)K'HQ BbIB€CT,11 CJI€~yI{)ll1€e npaKTl1'IeCKQe 3aKJII{)'I€Hl'le: HeT Hl1KaKQrQ

'OCHQBaHMfI QCeMeHflTb MaTK.I1 ~BYKpaTHO MaJIbIMYJ ,l\Q3aMH cnepsrsr, KaK narrp.

.zma paaa no 2,5 MM3, TaK KaK Ta'KQi1: :lKe 3cPcPeKT MD:lKHQ nOJIY'Il1Tb rrpn rrproaene-

JIHYJ O,n;HQt160JIbUlQi1: ,lIQ3bI. IIpl1 ,l\03aX casrure 8 MM3 - JIY'IIlll1H 3cPcPeKT nQJIY-

"'IaeTCfI nYTeM pasnerra O,n;HQi1:~Q3bI M ,~ByKpaTHOrQ DceMeHeHYJR MaTKH.

CQnQCTaBJIflH nQJIY'IeHHble pe3YJIbTaTbI C npOBe,n;eHHbIMYJ l1CCJIe~QBaHI1HM.I1 nan

''€CTeCTBeHHbIM OC€MeHeHl1eM IT'!€JIl1HbIX MaTOK IlPl1:XO~'I1M IK BbIBO~Y, 'ITQ OAnOKPaT-

HQ€ QC€MeH€HHe MaTQK ,n;Q30i1:6 MM3 YJJII1:lK€ MeHbIIIYJM KOJIVI'IeCTBQM C€MeHVI HBJIH-

'€'!"CfI IHe ,l\QCTaTO'IHbIM (4,1 MMJIJI. CnepMaTQ30!l1~QB B 'ceM€ITpYJeMHMKe). BnQJL.qe ,lIQC-

TaTQ'IHblM RBJIHeTCH QCeM€HHI1 MaTQK onaoxparno ,n;Q30i1:8 MM3 VIJIVI 10 MM3 VIJIYJ'nsa

pasa no 4 MM3 C€MeHYJ (5,37 MI1JIJI., 5,53 MI1JIJI. HJl'I1 5,42 Ml1JIJI. cnepraaroaorsnoe

B cexrenpaeraaaxe). TaKI1M nYTeM ec'!'eCTBeHHO DC€MeH€HHble MaTKYJ He BbIJIeTa-

JIYJ 6bI VI3 y.m.a. OCMeHeHVI€ MaTQK ,lIByMH ,lIQ3aMH InD 6 MM3 CeMe'HH BnQJIHe ,1\'0-

'cTaTO"lHQ, • (6,2 MMJIJI. cnepMaTQ3QVI~QB B C€Menpl1€MHYJKe). 3TVI MaTKl1 6blJIH 6bI

ocesreaeasr TaK CaMQ, KaK VI ~BYKpaTHQ eCTeCTBeHHQ OC€lVieHeHHbIe MaTKI1. MaTKI1,

'OC€MeH€HHble HCKYCCTBeHHO ~BYKpaTHQ ,l\Q3aMl1 rro 8 MM3 ceMeHVI (7,4. MHJIJI. crrep-

'MaTQ3QH~QB B C€MerrpVIeMHVIKe), OCMeHeHbI JIY'IIll€, 'IeM MaTKYJ, ocexrenennsre

,eCTeCTBeHHbIM nyresr.
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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
.artrficial insemination, in 1958/9, in the United States of America.

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

sperrnatozonns.
The following results have been obtained.
The sperm concentration ionthe semen lis in a drori's ejaculate and the oviducts

-of queens returning from mating fl ights the same :(7.5 million in one cubic milli-
metre). The oviducts of 28 queens contained 7.312± 0.171, and 30 samples of the
ejaculate of drones, 7.478± 0.127 milion sperms in 1 c. mm. of semen {Table 2). In
determini.ng these data, a syringe for ar tif icial insemination was used for volume
measurements, Prior to subsequent sperm counts, the -ti:pof the syringe WaISI"Ln-
sed to recover the residue adhertng ,toothe inner walls. In artifiolal imsem.inaticn
this residue invariably remains in the syringe and, therefore, queens actually re-
-ceive from 1 c. mm only 7.026 (7.0) mil lion sperms.

A total of 78 drones averaged 11.7c.mm. of semen (Table 3), usually 1.5-1.75
-c.rnm. (Fig. 4). But it is not possible to take from one drone more than 1 to 1.25.
exceptionally 1.5 c.mrn. of semen into the tip of the syringe. The mucus and semen
'ejaculated by drones average jointly 7.3 c.mm. One drone has an average of about

11 milion spermatozoons,
The oviducts of queens returning from mating f lighte held virtually only semen

{Figs. 2 and 3), its volume ranging for 123 individuals drorn 0,600 to 28,234 c.mm:,
{Fig.5) which gives an average of 11.579± 0.498 c.mm. (Table 4). Consequently,
queens 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
ihe ovaries and the volume 'Of the semen brought home by a queen from the
mating f,light. 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 UiP to 1.2 mm. in others, average 0.4 mrn., arid usually 0.1 mm. (Fig: 6): The
correlation ooefficient was -0.6 and very much statistically sdgrrif'icant. 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
-c. 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, 63% made !further fl ights and 38% wereinse-
.minated a second time; 8% queens made still further flights (being inseminated
twice), and 6% were inseminated a third time, Firom the second mating flight.
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queens return again with the sarne average volume ,af semen as from the first
(Table 4).

]h~ g~~rmg]n tnn fllD~rmllrth~(!llof qmmngworo eountsd in 1950-9. In 196&
there was Nosema disease, which reduced the averages (Table 9); therefore, the
results which include 1958 figures are gdven in pararrtheses.

In all, the lI"esults quoted concern :207 queens, of which 24 were killed imme-
diately after the first mating flight, 25 (30) immediately after the second, and
1fr2 (153), after beginning of oviposttion.

All the 102 (153) laying queens contained lin the spermatheca an average of
5.340± 0.121 1('5.048)million sperms. Specid'ically, 75 (112) queens inseminated
during one flight contained '5.0'57± 0.,W'3 1(4.721)million, 23 {36) inseminated in
two fl ights , 5.979± 0.,21-8(5.83'4) million, and 4 (5) inseminated in three flights,
{)j975 ± 0.499 (6.718) rn il.lion sperms. .

Of the queens that had less than 3 million sperrnatozoons in the spermatheca
after the first insemdnation, 86% were inseminated a second, or even third time.
Of those which had more than 3 rn'illion sperms after the first mating If-light, only
31% were inseminated again.

'Dhose 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 ± 0,30(3(3.4311)million
sperms in the spenmatheca. (These queens were killed immediately on return.
from the second .matlng flights, before the sperms received in that flights could,
penetrate into the sperrnatheca). The queens which after the first insemination
made further dllights but were not reinseminated I(Gr. Il), contained after the-
first mating flight 4.628± 0.:224 (4.410) million sperms. in the spermatheca, as,
against 5.284± 0.158 1{4.874)mtll.liorufor the queens that made 'no other flights after
the first insemination I('Gr. Ill). Queens Inseminated twice I(Gr. ,IV)had from the two
flights 5,979± 0.,21'8,('5.834)million sperms, and these thrice inseminated (Gr. V), had
a total of 6,97,5±0,4199 1(6,.718)million sperms in the sperrnatheca. 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-lB, tab-
le 8).

All these data are evidence that the degree od' 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 2.6 km. and
no drones supplied, a total of 100 queens were released iin three replications. The'
same number of queens was put out 'in an apiary. Contrary to expectations, more
queens were inseminated, in all three replications, at the "no drones" mating
station than in the apiary, namely 85% of the queens that made d'Hghts, as against.
62% in the apiary (Table 11). At the mating station, the queens averaged 2.9
flights, and in the alPiary2.6 befmethe first mating f-light. However, the most.
usual mimber oIf d'ligh1tsbefore the fdrst insemination was in the mating station
three, as against one in the apiary (Figs. 14-17), whereas in terms of days, the
queens in the "no drones" mat'ing station were inseminated sooner than in the-
apiary ,(.Fig. 11'8).I'll 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 mm.) (F<ig~.)9 and '20).

At the mating station, the queens returned from a mating ·flight with an average-
of 13,8 c.mm. of semen in Ithe oviducts, as against only 10.8 c.m. in the apiary ;
consequently, the former mated in one d'light with an average ()If eight d-rones
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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 c.m. also welre recorded at the mating
station, which shows that these queens must have mated with 15 or even 17 dro-
nes in one rfli~ht (Table 12). The queens exmined received in one minute of flight
in aver. in the apiary 0.47c.mm. of semen in the oviducts, and at the mating station
as much as 0.66 c.mrn. (Table 13). Copulation with one drone took in the apiary an
average of 3.3 min., and at the mating station only '2.6 min. Consequently, at the
;,no drones" mating station, the rflights of the queens were more effective than dn the

apiary. At the beginning of ovsposition, the queens in the apiary had in the
spermatheca an average of 4.757 mdllton sperms, and at the mating station as much
as '5.215million ,(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 ,probaJbly mate with
drones from more distant environs.

The oviducts of naturally inseminated queens are emptied of semen withdn 10
to ,20 hours since mating (Talble }5). Queens whose oviducts are emptied adter less
or but little more than ten hours, have usually few sperms in the sperrnatheca,
Queens whose oviducts are after that time stibl filled, have more sperms in the
spermatheca. Queens which take longest to have their oviducts empbied have by

no means the largest number of sperms in the -spersnatheca.
In 1327 observed flights, there were 23 cases of insemination-day repeat-flights

(further flights made on the same day on which inseminatlon had already taken
place) which was only 1.7%. Insemination-day repeat-flights concerend only
8.7% of all I(mated) queens. But as much as 6CJ.-83%, - i.e., the majorjty - of the
queens which already made insemination-day .repeat-fhghts became remseminated
the same day. The ,first mating 'flight of these queens was rather short, averaging
21 minutes, and the queens brought home an average of 10 c.mm. of semen each.
Their oviducts were mot 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 i(Talble 17). They had in their spermatheca already
an average of 0.803 mil lions sperms each, which shows copulation in the
:lirist mating fldght 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-
ea), It also happened that sarne-day-reinseminated queens made on another day
a further f'light and became .imsemiriated for a third time '(Table 16).One uch queen
had from the two Insemdnattons on the previous day 4.110 million spermatozoa
li:n the sperrnatheca and b',rought from the third flight a (further 5.71 c.mrn, of

semen.
Successful same-day repeat-flights averaged 20 min., i.e., as much as the first.

On returning from the second mating flig,ht, the queens ,had in the oviducts an
average of 15.99 c.mm. of semen, which was 6.91 c.mm. more than arfter the first.
Concequently, the queens were inseminated during two flights made on one day
by an average of ten drones: sdx In the first, and four in the second.
The interval between the end, of the dirst mating flight and beginning of the

next was from 19 min. to 2 hours, and averaged 52 min. However, the
interval Ibetween 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' distinct
correlation between the duration of the ~nterval between the two flights and the-
insect' ,!lUhgflQUl!nthigtory I(Fig. 21, Tll,ble 17). The longer thiil int~rY~l - the
shorter the repeat-fldght (the corr elation ccefficient 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 regress.ion coefficient was -0,2 rndm. Le. IQ 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 c.mm. of se-
men, and double dnseminattons, 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 spr ems 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 20%, tor 1 c.mm., to 10% for 6 c.mm. ond 4% for 20 c.mm.
A 2- ,3- and 4-fold increase in the number of sperms in the sperrnatheca requires
a 3-, 6- and 12-fold increase of single doses respectively. An increase of the dosis to
8-10 c.mm. rapid-ly raises the number of sperms in the sperrnatheca (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
singde and double mseminatdon Increases with the increase of total dosage (Ta-
ble 19).

Reinsemination is usually less efdectieve than the first (Table 20). For instance,
insemination with 3 c.mm. gives 2.8 million sperrnatozoons in the spermatheca,
and reinsemination with the same volume adds only 1.5 million; insemination
with 8 c.mm. 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 cl sperms in the sperrnatheca in sing lee and douible insemina-
tion respectively by 1.3 and ,I.5, 1.7 and 1.9, 1.,5 and 2.1, and 0:4 and 2,0 million
(Table 20). This super ior ity 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.mm. (Table 18, and Fig. 22).
Consequently, double insemination with small doses, less than 4 C.mm. each
(total volume 8 c.mm.) is virtually useless, for much the same e.f.fect mamy be
obtained by increasing the dose in single insemination. (There is nothing to
recommend the comm,on !pra,cUce 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 harid, there is no reason to inseminate the queens
with a single dose larger than 8-10 c.mm. of semen, since beter results may be-
obtained with twa insemmations.

As regards the .nurnber of sperms in the spermatheca, the following conclusion,
may be drawn: eompared with naturally inseminated queens, one inseminaeion,
with a dose of u,p to 6 c.mrn., which give an averagę of up to 4.5 rntllion sperrns,
in the sperrnatheca, 15 insufficient. Single insemination with 8-10 c.mm., as well;
as two inseminations with 4 c.mm, each, are both adequate (5.37 to 5.53, or
5.42 million sperrns respectively in the spermatheca). Correspondingly naturally
inseminated queens would not leave the hive. Very geod insernination is obtained.
with twa separata 6 c.mm. doses (6.2 million sperms in the sepratheca). Th15 is.
equivalent to natural insernination rin two mating flights. Queens inseminated,
artid'icially with two separate 8c.mm. doses 1(7.4 million sperrns in the spermathe-
ca) are on an averagę better inseminated than under natural conditions,


