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A new technique of definition seed production in orchids is proposed. Before account the seeds and
ovules are distributed in a special way in a single layer and photographed in transmitted light. Calculation
is realized on the photograph by piercing their images. The rate of calculation is 130-150 units per
minute.

Studding reproductive capacity one of the most important aspects in flowering plant
biology there is a necessity to definite the number of seeds and ovules in a single flower,
since these data are considered to be initial ones for obtaining the other features. Some
families of flowering plants, for example, Orchidaceae Juss, Orobanchaceae Vent., in
which fruits there is a great amount (up to 6 000 000) of dusty (0.00039 — 0.014 mg)
seeds, present particular difficulty (Arditti, 1967; Teryokhin, 1977).

The techniques of calculation of such seeds existing (Darwin, 1862; Salisbury, 1942;
Mehrhoff, 1983) based on recalculation of a sample from main set, are not accurate
enough. Gravimetric method can give a great variation in results because of the
heterogeneity of seeds at different types of pollination. Thus, relating to Orchis purpurea
Huds. we found that the mass of 1000 seeds developed as a result of self-pollination was
1.04+0.043 g, whereas the seeds formed as a result of cross pollination were significantly
heavier 1.92+0.030 g. The difference in weight in this case was conditioned both by
smaller sized of seeds resulting from self-pollination and the presence in composition of a
large number of aborted seeds. High quantity of aborted seeds in certain fruits was
observed also in the other plants. Herewith such seeds were removed from a sample before
weighting (Salisbury, 1942) that complicates the technique. Using methods of “diluted
samples ” give considerable error by the irregular distribution of seeds in the liquid volume
or on the surface (Rabotnov, 1950).

The technique of calculation of orchid seeds, we proposed, is based on their regular
distribution in a single layer on the water surface. The orchid seeds are known not to be
wetted by water and they can stay on its surface within a few weeks (Burgeft, 1936).

Closed capsules with ripe seeds are placed in packages of opaque paper. Transparency
of paper allows indicate the moment of capsule ripening and seed precipitation into the
package. The eds are removing on the surface of water poured ontoa glassplate
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50 X 50 mm. Uniform distribution of seeds in a single layer is achieved by stirring the
water by a dissecting needle. Herewith the surface area of aqua must be equal or slightly
bigger than the total projection of seeds. For realizing this condition the seeds are
scattered on the water surface with a smaller area than they can occupy. Adding water
drop wise and stirring it with a needle one can achieve uniform distribution of seeds in a
single layer. Then plates are covered by a cap with ventilation holes until the complete
water evaporation. Whereupon the seeds are remained lying on the plate in a single layer
and are photographed in transmitted light. The seed calculation is realized on the
photograph. Herewith the seed images are punctured by a needle connected to one of the
contact of the button “+”” in microcalculator “Electronics”.

The second contact of the button is connected with aluminum plate on which the
photograph disposes. Before the calculation the button with number “1” is pressed. While
puncturing the images with a needle the circuit occurs with summation of electric
impulses on the indicator. The rate of calculation herewith is 130—150 units per minute.
Missing seed images are easily detected by viewing photos in transmitted light.

The definition of seed number on the photograph can be realized by two ways: by
the calculation of all images and by the calculation of images on the plot of a certain size
with subsequent recalculation of the whole area they occupy. In the second case the total
area is detected with the help of planimeter. The calculation of seeds in 15 capsules of
Cephalanthera longifolia (L.) Fisher according to the first and second methods
demonstrated that in order to obtain reliable results (with a mistake not more than 5 %) the
selected area should be not less than 5-10 % from the total area clusters. It is better to take
the sample at the center in the form of transect.

The definition of ovule number is also based on the calculation of their photograph
images. In order to distribute the ovules in a single layer the procedure of making pressure
preparations is used (Pausheva, 1974). Immediately after flower opening the ovary is
separated from perianth petals and put into fixing a mixture of the following composition:
alcohol of 70 %, formalin 0f 40 % and glacial acetic acidinaratio 10: 3 : 1. Asitis known,
the ovules of orchids in this moment are presented by small ovule primordia (Savina,
1965), that less contributes to their mutual overlap while making pressure preparations.
From the mixture the ovaries are removed into 1 normal hydrochloric acid solution for 5-
7 minutes. At opening the placentas with ovules are isolated from the ovary and are
stained for 5 minutes in one percent alcohol solution of lihtgryun. Then the placentas are
slightly dried and spread on glass slide in a drop of glycerine. Cover glass is places on top
and the pressure preparation is made. The preparations are photographed in transmitted
light.

The ovary in most orchids is paracarpic and is consisted from three carpels with
parietal placenta on the each. The sizes, the degree and character of placenta rumination
are varied within a family (Teryokhin, 1977). However the placentas of the same ovary
are practically uniform by these features. This allows to define the number of ovules in
the ovary also by two ways: by recalculation of ovules on the all placentas of the ovary or
on a single one. As recalculation of ovules in 10 ovaries of Platanthera bifolia (L.) Rich.
showed, the error when using the second method does not exceed 10 %.

This technique of definition number of small seeds and ovules was tested on five
species of orchids from palearctic zone: Cephalanthera longifolia, Platanthera
chlorantha (Cust.) Reichenb., P. bifolia, Dactylorhiza romana (Sib. Et Mauri) Soo, D.
incarnata (L.) Soo. Herewith the seeds were calculated in 185 capsules and ovules in210
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ovaries of species mentioned. The technique given could be applied to the other plants as
well that are resemble to orchids by seed structure.
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B. B. Haszapos

METOAUKA ITOACYETA MEJIKUX CEMSH U CEMAIIOYEK
(HA IIPUMEPE CEM. ORCHIDACEAE)

V.V. NAZAROYV. SMALL SEED AND OVULE CALCULATION TECHNIQUE
WITH SPECIAL REFERENCE TO THE ORCHIDACEAE FAMILY

[Ipennmaraercss HOBasi METOAWKA OMPEACICHUS CEMEHHOW TPOAYKTHBHOCTH Y OPXHUIHBIX.
[Tepen moacueToM ceMeHa U CEMSTIOUKH PACTIPEIEIISIOTCS 0COOBIM CIIOCOOOM B OZIMH CJI0# U (hoTorpa-
¢dupyroTcs B poxoxasiieM cBete. [loacder nmpou3BoauTcs Ha GOTOCHUMKE MPOKAJIBIBAHUEM HUX H30-
Opamiennii. Ckopocth mojacuera cocrapisieT 130—150 enuHUI B MUHYTY.

[Ipu m3ydeHun penpoayKTUBHON CIOCOOHOCTH — OJHOTO W3 BXHEHININX acIek-
TOB OHWOJIOTMHM IIBETKOBBIX PACTCHUH — BO3HUKAET HEOOXOAMMOCTDH OIpEeICHUs
YUCJIACEMSH M CEMSIIOYEK Ha OJUH LIBETOK, TAK KaK 3TH JIaHHbBIC SIBIISIIOTCS HUCXOM-
HBIMH JJISI TIONy4YeHUsI APYTUX rnokaszareneid. OcoOyro TpyIHOCTHh B 3TOM OTHOLICHUU
NPEJICTAaBIISAIOT HEKOTOpble ceMelcTBa LBETKOBbIX pacTteHuid — Orchidaceae Juss.,
Orobanchaceae Vent., B m1o/1ax KOTOPBIX copepKUTcs Oosnbinoe yucio (o 6 000 000)
nbuieBUAHBIX (0.00039 — 0.014Mmr) cemsin (Arditti, 1967;  Tepéxun, 1977).

CymecTByronie MeETOAUKU mojcdyeTa Takux cemsH (Darwin, 1862; Salisbury,
1942; Mehrhoff, 1983), ocHoBaHHbIE Ha MepecdeTe ONpeIeICHHON BBIOOPKH U3 OCHOB-
HOM COBOKYIIHOCTH, HEIOCTAaTOYHO TOYHBI. BE€COBOW METOJ MOXKET JaBaThb CUJIBHOE
BapbUPOBAaHUE PE3YJIbTATOB U3-32 PA3HOPOJHOCTH CEMSIH IPHU PA3HOM THUIIE OIIbLIE-
Hust. Tak, B otHomieHun Orchis purpurea Huds. Mb1 ycranoBuiu, yto Macca 1000 ce-
MsiH, 00pa30BaBIIUXCS B pe3ysibTaTe camoolbuieHus, cocrasisa 1.04+0.043 1., Torna
KaK CeMEHa, BOZHUKIIIKE OT MEPEKPECTHOTO OMbLICHUSI, OB 3HAUYUTEIBHO TSDKETIee —
1.92+0.030 r. Pa3HuiiaB Macce B 3TOM ciiydae OOyCJIOBJIMBajIach Kak 00Jiee MEIKUM
pa3sMepoM CEeMSsIH, BOSHUKIIHMX OT CaMOONBUICHUS, TaK U MPUCYT-CTBUEM B UX COCTABE
0OJBIIOr0 YHCIa a0OpTUPOBAHHBIX. BBICOKOE dYHCIIO aO0OpPTUPO-BAaHHBIX CEMSH B
OTJENBbHBIX TUIOAAX HAOMIOAANOCh UM y Apyrux pacteHuil. [lpu sTom Takme cemeHa
yoalsuiuch W3 BbIOOpKHM Tiepen B3BemuBaHueM (Salisbury, 1942), 4to ycinoxHsII0
Metonuky. IIpumeHsieMble METOJbI pa30aBIECHHBIX OOpa3IOB JAIOT  3HAYUTEIBHYIO
NOTPEIIHOCTh BCJIEJCTBUE HEPABHOMEPHOI'O pACIpPEENICHUs CEMSH B O0beMe WJu
Ha noBepxHocTu (PaborHoB, 1950).

[Ipennaraemasi HaMu METO/IMKA TOJICUETa CEMSIH Y OPXUIHBIX OCHOBaHA HA PaBHO-
MEpPHOM pacHpeliesIeHUH UX B OJIMH CJIOM MO TMOBEPXHOCTU BOAbL. M3BECTHO, UTO
CEMEHa OPXHUJHBIX HE CMauMaBalOTCS BOAOM M MOTYT HAaXOJUTHCSI HA €€ MOBEPXHOCTHU
B T€UCHUHU HECKOIbKkMX Henenb (Burgeff, 1936).

HepackpbiThie KOpOOOYKHM CO CHENBIMM CEMEHaMU MOMENIAIOTCS B MAKETHKU
u3 mpo3pauHoil Oymaru. I[Ipo3padHocTh Oymaru MO3BOJISET ONPEACNATh MOMEHT
CO3peBaHUsl KOPOOOUEK W BBICHINIAHUS CEMsIH B makeT. [locienHue mnepeHocsTcs

1
Ha nannyro metonuky nogana 3asBka N 4 321 402/24 ¢ npuopurerom 26 X 1987 Ha u3o-

operenne «Croco0d mojacyeTa MEJIKMX CEMSIH», 10 KOTOPOM IMOJIY4EHO TIOJOKUTEIBHOE PEIICHHE
or8 IV 1988.
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Ha MOBEPXHOCTH BOJBI, HAINTTOM HA CTEKISHHYIO IuracTuHy 50 X 50 mMm. PaBHO-
MEpPHOE pACHpPENEIICHUE CEMSH B ONMH CJIOM JOCTUIacTCsA ITOMEIIMBAHMEM BOJbI
npenapopaibHOd umod. I[Ipu 3TOM miIomIans MOBEPXHOCTH KUIAKOCTH JOJDKHA
PABHATHCS UJIM HEMHOTO IMPEBBIIATh CYMAapHYI0 NPOEKLUHIO CEMSH. Jliis BBIIOJIHE-
HUS 3TOTO YCJIOBUS CEMEHA BBICBHIITAIOTCA HA TOBEPXHOCTH BOJIBI C MEHBIIEH IJIOIIA/IBIO,
4YeM OHHM MOTYT 3aHATh. JloOaBiisisg BOAy MO Kalule U IMOMELIMBAs €e UIIOH, J00u-
BAIOTCSI PABHOMEPHOI'O PACIPENEICHUs CEMSH B OAMH CJIOW. 3aTe€M IUIaCTUHBI HAKPbI-
BAIOTCSI KOJIMMAKOM C OTBEPCTHUSIMU JUISI BEHTWISALHMH 10 MOJHOTO WCHAPEHUs BOMBI.
[Tocne yero cemeHa ocTaroOTCs JiexkKaTh Ha TUIACTUHE B OJUH CJIOM U (oTorpadupyrorcs
B rpoxozsiiemM ceete. [loacuer cemsin ocyuectBisercss Ha ¢otocHuMmke. M300pake-
HUS CEMSH IIPU OTOM IIPOKAJIBIBAIOTCS UITION, MOJAKIIOYEHHONW K OJHOMY M3 KOHTAaK-
TOB KHOIKH «+» MHUKPOKAJIBKYJIATOPA «IEKTPOHUKAY.

BTOpoli KOHTAaKT KHONKHM MOJCOCAMHSETCS K AJFOMUHEBOW IUIACTUHE, Ha KO-
Topoit pacnonarercsi (orocHumok. [lepen Hadamom mojcdeTra HaXKMMAEeTCsl KHOTIKA
¢ udpoit «1». IIpu npokanbiBaHUU N300paKEHUSI UTTION TMPOUCXOAUT 3aMbIKAHUE
e ¢ CyMMHPOBAaHUEM UMITYJIbCOB HA HHAMKATOpe. CKOPOCTh MOJCYETa COCTaB-
asiet mipu 3ToM 130-150 enunwmi B MunyTy. IlporyiieHHble W300paXeHUsS CEeMSH
JIETKO OOHApYKUBAIOTCA MPHU MpocMoTpe (OTOrparuii Ha MPOCBET.

Omnpenenenus 4ucia ceMsH Ha (OTOCHUMKE MOKET BBITIOJIHSTCS JABYMS CIIO-
co0aMu: TOACYETOM BCEX H300paKEHHM W IOACYETOM H300paKeHH Ha Yy4acTKe
OTIPEICTICHHOTO pa3Mepa ¢ MOCIEAYIONINM EPecyeToM Ha BCIO ITUIOMIA/lb, KOTOPYIO
oHM 3aHMMaroT. OOmas MIOma s CKOTUICHHS BO BTOPOM CiIydae OMpeAeseTcs Npu
nomoinu manumetpa. [lomcuer cemsH B 15 kopobdoukax Cephalanthera longifolia (L.)
Fritsch mepBbIM U BTOpHIM crioco0aMu IMOKa3aji, YTO JJIsl TIOMYyYEHUS JTOCTOBEPHBIX
pesyatatoB (c ommOko He mpeBblmaroneid 5%) BBIOOpOYHAS TLIOMIATL JTOJDKHA
cocTaBisaTh HeMeHee 5—10% oOmeil momanum ckorieHus. BeiOopky myuiie Oparb
10 IIEHTPY B BUJIC TPAHCEKTHI.

Omnpenenenue yucia ceMsInoyeK TakkKe OCHOBAHO Ha nepecuere ux ¢pororpadu-
4yeckoro u3olOpaxeHus. s pacnojoxkeHus: CEMANOYEeK B OJIMH CJIOW HCIONb3YeTCs
METOJIMKa TPUTOTOBIEHUSI AaBieHblx mpenapatoB ([laymesa, 1974). Henocpen-
CTBEHHO MOCJI€ PACKPBITHUS [IBETKA 3aBsI3b  OTACISIETCA OT JICNIECTKOB OKOJIOI[BETHHKA
u nomenaercs B (ukcupyronryro cmech FAA cocraBa: 70%-ubiit ciupt, 40%-HbIi
dbopmanvH U JeasgHas YKCycHas kuciiota B npomnopuuu 10 : 3 : 1. B 3T0T MOMEHT
CEMANOYKU y OPXMIHBIX, KaK H3BECTHO, MPEICTABISAIOT CcOOO0W HeOOoJNbIIMe MEepH-
cremarnueckue Oyropku (CaBuna, 1965), 4TO B MEHbIIIEH CTENEHU CIOCOOCTBYET
UX B3aUMHOMY TIEPEKPBIBAHUIO TP U3TOTOBJICHUH JIaBJICHHBIX TipemnapatoB. U3 dukca-
TOpPA 3aBSI3U [IEPEHOCAT B | H. PCTBOpP COJNSAHOW KHUCIOTHI HA 5S—7 MuH. [Ipu BCKpBI-
THU U3 3aBS3U BBIWICHSIOT TUJIALCHTHI C CEMSAMOYKAMH, KOTOPBIE OKPAIIUBAIOT 5 MUH
B 1%-HOM cIMPTOBOM pacTBOpE JMUXTIPIOHA. 3aTeM IUIALIEHThl HEMHOIO MOACYILIHN-
BalOT M PACIPAaBIISIOT HA MPEAMETHOM CTEKJIE B Karuie miunepuHa. CBepXy HakIaabl-
BAaIOT MOKPOBHOE CTEKJIO M JIEAIOT JaBJIeHHBIN penapart. [Ipenaparsl pororpadupyror
B [TPOXOJISIILIEM CBETE.

3aBsi3b y OOJIBIIMHCTBA OPXHUJIHBIX MapakaprHas U COCTOUT U3 TPEX IUIOJO-
JMCTUKOB C MApUETAIbXOM IUIAEHTOM Ha KaxaoMm. Pa3Mmep, cremeHp M Xapakrep
PYMHUHHPOBAHHOCTH IUJIALEHT OTIMYAIOTCA pa3HOOOpa3ueM B Mpeaenax CeMEeHUTCTBa
(Tepexun, 1977). OnHako IIALIEHTHI OJTHOM 3aBsI3U MPAKTUYECKH OJJHOPOJIHBI IO 3TUM
NoKa3areyisiM. DTO MO3BOJISIET ONPENEATh YUCIO CEMSIOUEK B 3aBS3U TAKXKE ABYMS
cnoco0aMH: MEpPEeCcYeTOM CEMSIIOUEK Ha BCEX IUIALICHTaX 3aBsi3M WM TOJIBKO Ha
onHo. Kak mokazan moacuer cemsnouek B 10 3aBszsx Platanthera bifolia (L.)
Rich., ommbka He npeBbimaeT 10 % mnpu UCHOIB30BAaHUK BTOPOTO CIOCO0A.

[IpuBeneHHass METOAMKA OTIPEACIICHHSI YMCIa MEJIKMX CEMSTH U CEMSTIOYEK arpo-
OupoBaHa Ha MATH BHAaX opxuaend ymepeHHou 3oHbl: Cephalanthera logifolia,
Platanthera chlorantha (Cust.) Reichenb., P. bifolia, Dactylorhiza romana (Sib.
et Mauri) Soo, D. incarnata (L.) Soo. [Ipu sToM cemeHna nojacuutansl B 185 kopobou-
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KaxX, a ceMsanouku — B 210 3aBA34X yKa3aHHBIX BHJOB. JlaHHAasT METOAMKA MOXET
OBITh MPUMEHEHA U K JPYTMM PACTCHUSIM, KOTOPbIE OOHAPYKMBAIOT CXOJCTBO C Op-
XUJHBIMA B CTPOCHUM CEMSIH.
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