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Ilpedcmaenenst pesysvmamol uccaedosanuii monoepa-
uu u codepicanus Kario3vl 6 npoyecce MUKPOCHopo2eHesa,
a makdice POPMUPOBAHUSL NBIABUEBLIX 3ePEH Y CYXO00NbHBIX U
6030yuHO-600HbIX pacmenuil Sium latifolium L., npouspac-
MArWUX 8 YCA08UsX paziuuHo2o 600H020 pexcuma. Ha ocro-
BQHUU UHMEHCUBHOCIU (DAIOOPECUEHUUU KAAN03bl U KOAUUeC-
MBEHHO2O NOMUHECUEHMHO20 AHAAU3A BUSBAEHO HOBbl-
UleHHOe co0epicanue Kaanosvl 6 000404KaAX MUKPOCHODP HA
cmaduu mempao u NbLALYEBLIX 3ePeH CYXO00AbHbIX PACMEeHU
S. latifolium, umo ces3ano, ouesudno, 6 nepgyro ouepeds, ¢
3aUUMHOIL POABIO KAAN03bl 0151 cOepedceHUs 61aeu 8 YCa08U-
X 800H020 dehuyuma.
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BBenenue. BonHbili cTpecc Kak clieJICTBUE Jie-
¢dumTa BOOBI B ITOYBE WUIM 3aTOTUICHUS pacTe-
HU BBI3BIBACT TOBOJTBHO MTMPOKUIT CTIEKTP MeTa-
OosiMuyecKux HapylieHuil [1], KoTopble Hepeako
MMPUBOIAT K aHOMAJIUSIM B IIpOIlecce MUKPO- U
MaKpOCIIOpOTeHe3a, Pa3BUTHUST MYXKCKOTO M XKeH-
CKOTO raMeToPUTOB, a TaKKe (POPMUPOBAHUS Ce-
MsIH U 1008 [2, 3]. CyuiecTByeT yeTkasi Koppe-
JISIIAST KOJTMIEeCTBA M KauecTBa CeMSIH C BOTHBIM
pexumowm [4].

XOTsT paCTeHMSI Ha pa3HbIX CTAAMSIX PETIPOIYK-
TUBHOTO Pa3BUTHs PearrpyloT Ha BOIHBIN nedu-
LIUT, OJHAKO MMEHHO 3Tall MUKPOCIIOpOTeHe3a
CUMTAETCS] OYEHb YYBCTBUTEIbHBIM K YITIOMSIHYTO-
My (haKTOpy, YTO B JabHENIIEM MOXKET TPUBOIUTD
K CHMXKEHUIO KM3HECTIOCOOHOCTU MbLIbLEBBIX 3€-
PEeH, BIUIOTH JI0 MX ITOJTHOM CTEPUIILHOCTH [5].

[Tpouecc MuKpocrioporeHesa, B pesyjbTraTe
yero ¢hopMHUpyeTcsl TeTpajia TarjouAHbIX MUK-
pocrop, HauMHaeTcsl ¢ MEHOTUYECKOTO JeIeHUS
MaTepUHCKUX KiieToK mukpocriop (MKM). IToc-
JiefHUEe OoO0pasyloTcsl MyTeM Mocjea0BaTeIbHBIX
MUTOTUYECKUX ACJCHUIN apXeclopUalibHbIX Kie-
TOK, PaCIOJIOKEHHBIX B MOJOCTU KaXXI0TO MUK-
pocrnopaHrus NblIbHUKA.

B Hauasie npocasbl Meiio3a Ha cTajuu JenTo-
TeHBI Ha obosoukax MKM HaunmHaeT OTKIaIbI-
BaThCsl KaJlJlo3a — HEPACTBOPUMBI MOIMcaxapul
B-1,3-r10KaH, KOTOPBI COCTOUT M3 OCTAaTKOB
TJTIOKO3BI, COeMMHEHHBIX B CITMPABHYIO IIETTOUKY
[6, 7]. B TeueHme MHMKpOCIIOpOTeHE3a MPOIECC
CHHTE3a KaJJIO3bl TTIOCTETICHHO TTPOTPECCUpPYeT U
JIOCTATaeT MaKCHUMyMa Ha cTamTuy (hOpMUPOBAHUS
TeTpag MUKPOCIIOP, BCIEACTBHE YEro 000JI0YKa
KaXXIO MUKPOCITOPBI COMEPKUT TOJICTHIN KaJI03-
HbIi cioii [8]. B pesynbrare akTuBauu pepmMeHTa
kasuiassl (B-1,3-roKaHasbl) B JajibHEIIEM MTPO-
KUCXOIUT PacTBOPEHUE KaJJIO03HOW O0O0JOUYKU U
0CBOOOXIeHNE C(POPMUPOBAHHBIX MUKPOCTIOP U3
tetpan. C yBeIMUIeHHUEM pa3Mepa MHUKPOCIIOP W
JeJIEHUI UX siep OHU CTAaHOBSITCS ITBIIBIIEBBIMMI
3epHaMU, T.€. My>KCKUM TaMeTO(PUTOM.

OmHUM M3 MEXaHW3MOB BO3HMKHOBEHUS CY-
IIECTBEHHBIX OTKJIIOHEHUI B TIPOIIECCE MUKPOCIIO-
poreHe3a U (OPMUPOBAHUST MY>KCKOTO raMeTo(hU-
Ta B YCJIOBUSIX BOTHOTO JeUIINTA SIBISIOTCS Ha-
pyuieHusi cuHTe3a Kasuiodbl [9]. Cuumrator [10],
YTO 3TO MOXET OBITh CJIIEACTBUEM U3MEHEHUS aK-
TUBHOCTHU (PEPMEHTOB, B TIEPBYIO OUYepeab yIacT-
BYIOILLIMX B MeTabOJIM3Me yIJIeBOIOB, B TOM YKncCJie
U YIJIeBOJOB KJeTouHOl obosiouku [11]. Hapy-
LLIeHKEe TeMITOB CUHTE3a WY TUIPOJIN3a KaJIO3bl,
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HaO/II0JaeMoe y paCTeHUI ¢ LIUTOIIa3MaTUYeCKOM
MY>KCKOH CTepUIbHOCTBIO, MOATBEPKAAET €€ He-
00XOIMMOCTb /IS Pa3BUTUSI HOPMAJIbHBIX TbLIb-
1eBbIX 3epeH [12]. Tot pakT, YTO HApyLISHUST CUH-
Te3a Kalo3bl HaOJI0AAIOTCS IOA BIUSHUEM
pasHbIX 2KOJOTUYECKUX (DAKTOPOB, B YACTHOCTHU
BogHoro aedunuta [13], HU3KON MIM BBICOKOM
TemIiepatypsl [14], yka3pIBaeT Ha YHUBEPCATLHYIO
POJIb YIIOMSIHYTOTO ToJiMcaxapuia sl HOpMaib-
HOTO TMpOTeKaHWs Mpollecca MUKPOCIIOpOreHe3a
1 (opMUPOBAHUS MYKCKOTO raMeTo(duTa.

Ilenpio Halieil paboOThI ObUTM CpaBHUTEIbHbBIE
HCCIeIOBaHMS JIOKAIM3aUM U COAep>KaHUST KaJl-
JIO3bl B mpoliecce hopMUPOBAHUSI MUKPOCIIOP U
MYXCKOro rametrodura y pacreHuit Sium latifoli-
um L. B yCIOBMSIX pa3HOTO BOJHOTO pexKrMa.

Marepuaibl 1 MeToabl. OObEKTOM HCCIEA0BA-
HUs ObUTK pacTeHust S. latifolium, KOTOpbIe pociu
B IIpUOpexHOil Bome u o oeperam peuku Ilcen
(ITonTaBckast 00j1.) (BO3AYLIHO-BOAHBINA U CYyXO-
JIOJIbHBII 9KOTHUIIbI).

YuuteiBasi, 4yTo cousetue S. latifolium npenc-
TaBJISIET COOOM CJIIOXKHBINA 30HTUK, COCTOSIIINIA U3
15—17 MeJNKuX 30HTUKOB, HECKOJIbKO pa3nyalo-
IIMXCS TIO CTETIEHW Pa3BUTHS, Ul CPaBHUTENIb-
HBIX MCCJICAOBAHUI COMEPKAHMS U JIOKATU3ALUN
KaJIJIO3bI B 000JIOYKAX MUKPOCTIOP U MBLIBIIEBBIX
3epeH (DUMKCUPOBAJIM MNbUIBHUKM U3 OYyTOHOB U
LIBETKOB TOJIbKO BHEIIHETO psiaa KpaliHUX 30HTH-
KOB COLIBETHS. DTO 1aBaJi0 BO3MOXXHOCTb M0100-
paTh MaTepuasl WAEHTUYHOTO BO3pacTa y pacrte-
HUIT 000MX 2KOTUIOB. PUKCALMIO THUIbBHUKOB
ocyuiecTBsuM pukcaTopom KapHya, mocie 06e3-
BOXXMBAHMSI MaTepual 3akiioyaaud B mapaduH.
Cpe3sbl MbUIBHUKOB TOJIIMHOM 10 MKM M3roTOB-
JISUITU € TIOMOIIIbIO cCaHHOTO MUKpoToMa Reichert
(Tepmanust).

7151 CBETOONITUYECKUX MCCIIEIOBAHMI TIperia-
paThl OKpaIIMBag OCHOBHBIM (DyKCUHOM U CBET-
JIBIM 3eJIEHBIM 110 MOIMIeBCKOMY, a TaKXKe peak-
tuBoM llIudda mo Penwreny [15]. Cpessbl 3aKki1i0-
yaau B nepMayHT (Permount, Fisher Chemical).

7151 M3ydeHus JoKaau3alliy Kaulo3bl B KJIET-
KaX MUKPOCIIOPOIIMTOB, MUKPOCTIOP U MBIIbLIe-
BBIX 3epeH cpe3bl obpabateiBann 0,05%-HbIM
pacTBOpOM aHMIMHOBOTO cuHero Ha 0,06 M doc-
darnom Oydepe ¢ pH 8,4 u 3akmovyanu B 65%-
Hyto caxaposy [16]. Cpesbl u3ydanu B KOHDO-
KaJlbHOM Mukpockomne LSM-5, Pascal («Kapn
Leiic», [epmanms). 1715 BBISIBACHUS KaJLUIO3bI MC-
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MTOJTb30BAIM Jla3ep C JJIMHON BOJHBI BO30OYXKIe-
Hus 405 HM 1 IJIMHOW BOJTHBI BeIxoga 530 HM, ¢
dunsrpamu LP530 u BP420—490 (pinhole 1,60).

151 BBIIBIICHUST KOJTMUECTBEHHOTO CONEPKAHMS
KaJIJI03bl cpe3bl, 00paboTaHHbBIE PACTBOPOM aHU-
JIMHOBOTO CUHETO, U3Yy4YaJli C TIOMOIIIBIO JTIOMUHEC-
neHtHoro mukpockorna ML («Kapn Leiic», Tep-
MaHUs), PETUCTPUPYS BETUINHY KBAHTOBOTO BBI-
Xo/a JIOMUHECIEHIIMN, KOTopasi OTBeYaeT KOH-
LIEHTpalu KaJao3bl. JIJis 3TOro Ha cirydyaifiHO
BBIOPAHHBIX TPEX YIACTKAX KaJJTO3HOM 00O0JIOUKM
MUKPOCTIOp, HAXOMSIIINXCS B TETPanax, U3MepsuIn
KOHIIEHTPAIINIO KaJlo3bl. I m3MepeHuil uc-
MTOJTB30BaN 110 50 MMKPOCIIOP CYXOIOJTBHOTO U
BO3IYIITHO-BOTHOTO SKOTUTIOB. CTaTUCTUYECKYIO
00pabOTKy MOJYYCHHBIX TAaHHBIX OCYIIECCTBIISIN
OOIIEeTPUHATHIMA METOJAMU BapUAIIMOHHOI CTa-
TUCTUKHU C MOMOIIIbIO TTPOrpaMMHOTrO obecrieye-
Hust STATISTICA 5.0 (Stat soft Inc., Tulza, OK,
USA, 1995). Cratuctuuecku AOCTOBEPHBIMU
CUNTAIN OTJIMYUS MEXIY CPETHUMU 3HAYCHUSIMM
CcpaBHUBaeMBbIX IToka3zaresneit mpu P < 0,5.

PesyabraTtel McclieToBaHHi W MX 00CYXKIEHHE.
Kaxk 1rokasan mpoBegeHHBIN aHaIN3, TTBUIBHUKN
BO3MYIITHO-BOMHBIX M CYXOMOJBHBIX PAaCTCHUI S.
latifolium cymecTBEHHO HE pa3IM4YaroTCsI 110 pa3-
Mepy (1,3 +£0,7wu 1,5 £ 0,6 MM COOTBETCTBEHHO),
XOTSI UMEIOT pa3HyI0 OKPAacKy — CBETJIO-CHpeHe-
BOTO OTTEHKA Y BO3AYIITHO-BOIHBIX PACTeHUN M
6eJToro 1IBeTa Y CyXOIOIbHBIX.

Ha moment dopmupoBanus MKM crenka
MUKpocHopaHrueB S. latifolium cocTout u3 snm-
JIepMuca, SHIOTeIs | TareTyma. KieTku moc-
JIETHETO UMEIOT KPYITHBIE sapa ¢ 3—5 sIphITKa-
mu. Pazmepsl MKM y pacteHuit 0601X 93KOTUTIOB
CYIIIECTBEHHO He paszinyarorcs. B uyactHocTH, y
CyXoJ0JbHbIX pacTeHuii nuametrp MKM cocraBs-
aser 20,54 £ 1,9 MKM, Yy BO3OYIIHO-BOOHBIX —
19,78 = 1,7 mxm. Tetpansl y S. latifolium hbopmu-
PYIOTCSI 110 CUMYJITAHHOMY THUITY, T.€. IIMTOKUHE3
MPOUCXOIUT JIUILIb TTOCJIE BTOPOTO MEHOTUYECKO-
ro pexeHust MKM. OcBoOoguBIIMecs U3 TeTpal
MUKPOCTIOPBI UMEIOT HECKOJILKO YIJIOBaTyto (hop-
MY U TI0 Mepe YBeJUUEHUs UX pa3Mepa CTaHOBSIT-
cs mpojoaroBatbiMu. Kak mpaBuiio, HapylieHUsI
B mpoiiecce (OpMUPOBAHUSI MUKPOCIIOP Y BO3-
JyIIIHO-BOJIHBIX U CYXOAOJIbHBIX pacTeHuit S. lati-
Jfolium 1iouTn He HabIOAAIOTCS.

3penble NbUIbLIEBBIC 3¢pHa y pacTeHuil S. lati-
Jolium oBaJIbHO-BBITSIHYTOI (hOPMBI, TPeXOOPO3/1-
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yaTble ¢ TpeMs anepTypaMu, TPeXKJIETOUHbIE, T.C.
MMEIOT BEreTaTHBHYIO KJIETKY U ABa criepMus. Pa3z-
MepBbI 3peJIbIX MbUIBLIEBBIX 3€PEH I10 MPOIOJIbHOMY
UX IMAMETPy Y CYXOJOJbHBIX W BO3IYIIHO-BOJ-
HBIX PACTeHUli JTOCTOBEPHO HE pa3jINyaloTCs: y
BO3IYILIHO-BOAHBIX pacTeHuit — 20,81 £ 1,5 MKM,
y cyxonoiabHbiX — 21,24 + 1,7 mxm. Cratucru-
YeCKM TOCTOBEPHbIC PA3TUUMs BBISBIISIOTCS JTUIIb
10 pa3Mepy TeTpaa MUKPOCIIOp MEXIy UCCemye-
MbIMU pacteHusMu S. latifolium (puc. 1, cM.
BKJIEIKY), B YaCTHOCTM pa3mep Terpand (22,95 *
1,6 MKM) y CYXOOOJbHBIX PACTEHUIl IpPEBBIIIACT
aHaJIOTMYHbIN Tokaszatenb (19,38 = 1,2) y Bo3-
JTYITHO-BOIHBIX.

He oTMeueHo cy1iiecTBeHHBIX pa3IudMii B ITPo-
1lecce MUKpOCTioporeHesa u (popMupoBaHus 3pe-
JIBIX TIBUIBLIEBBIX 3epeH y pacTeHuil S. latifolium
000X 9KOTHUIIOB B YCJIOBUSIX Pa3HOTO BOIHOTO pe-
JKMMa, KaK 3TO Mbl OTMeYaJii U y pacTeHuil Alisma
B 3TUX ycaoBuUsIX [17]. JIuiib B OTAEIbHBIX Cydya-
sIX HaOJII0JIaTMCh CTEPUJIbHBIE MbLIbLIEBbIE 3epHA
B OIHOM WJIM JABYX THe37aX MbLIbHUKA.

OnHako B Marepuaiie, PUKCUpOBAaHHOM Ha ITpo-
TSDKEHUM 3aCyLIMBOTO JieTHero nepuona 2004 .,
OTMEUYEHBI YacThle CIIyyau TMOSIBICHUST OOJIBIIOTO
KOJINYECTBA IETeHEPUPYIOIINX MbLUIBLIEBBIX 3e6peH
Y CYXOHOJbHBIX PACTEHUH, YTO COBMANaeT C MaH-
HBIMM HEKOTOphIX aBTOpoB [10] 0 Bo3pactaHumn
npoiieHTa (hOPMUPOBAHUS CTEPUIIBHBIX MbLIbLIE-
BBIX 3¢pEH B YCIOBUSIX BOTHOTO CTpecca.

AHaIM3 JIOKaIM3alu KaJlJIo3bl Ha OCHOBE ¢
(roopeciieHIIMK Ha pa3HbIX CTAIUSIX MUKPOCITO-
poreHesa Iokasai, uyro nepexogq MKM k meiio3y
CBSI3aH C HaYaJoOM CHHTe3a Kauto3bl. OTI0XeHUS
KaJu103bl Ha o6ooukax MKM B mipoliecce ux moj-
TOTOBKM K Meii03y HaOII0da0TCs B BUAE CILIOII-
HOTO CJIOSI Y CYXOMOJbHBIX PaCTEHMI; Y BO3MYIII-
HO-BOIHBIX PAaCTeHUI BKITIOUEHUs KaJUIO3bl He-
3HAYMTEJIbHBIC, TTPUYEM OHU pacIiojiaraloTcs He-
paBHOMEPHO.

B nporiecce oOpazoBaHusl TeTpan MUKPOCIIOP
OTMeYaeTcsT MaKCUMaJTbHas aKKYMYJISIIUST KalTo-
3Bl Ha 000JI09KaX MUKPOCTIOP KaK Y CyXOMOJBbHBIX,
TaK M BO3AYIITHO-BOAHBIX pacTeHuii. [1pu cBeTo-
ONTUYECKOM WCCIENOBAHUN KAJUIO3HBINA CIION
B 000J10YKaX MUKPOCIIOP, HAXOISIIINXCS B TETpa-
JlaX, BBISBIISIETCS B BUIE CBETJIOTO KOJIbIIA BOKPYT
KaxKJI0 MUKPOCIIOPHI (pUC. 2, a, 6, CM. BKJICHKY).

IIpu ¢dmoopeciieHTHOM M3y4eHUU B KOHGO-
KaJIbHOM MUKPOCKOITE KaJlJIo3a HabIIomaeTcs B BU-
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JIe TOBOJIHO TOJICTOTO CJIOST 3€JIEHOBATOI OKPACKH
B 000JI0YKaX MUKPOCIOP TeTpaabl, Ojaarogaps ye-
My KaJIZIO3HbIE OOOJIOYKM TECHO KOHTAKTHUPYIOT
MeXIy cO00I0 BHYTPU TETPAIbI, M CO3MACTCS BITe-
YaTJeHne, YTO MUKPOCITOPHI TIOTPYKEHBI B KaJIJIO-
3y (puc. 3, a, 6, CM. BKIICHKY).

BuzyanbHO He BBIIBICHBI PA3IMIM TTO CTETICHN
AKKyMYJISIIIAM KaJUTO3bl Ha 000JI0YKAaX MUKPO-
CITOp, HaXOISIIMXCS B TeTpamax, MeXIy BO3MIYIII-
HO-BOIHBIMU U CYXONOJBHBIMU PACTEHUSIMH S.
latifolium.

OnHako ypoBeHb MHTEHCHUBHOCTH (hJTIOOpeC-
LIEHIINH KaJUTO3Bl B 000JI0YKaX MUKPOCIIOP Y CY-
XOIOJBHBIX PACTEHMIT OoJjiee BBICOKMIA TTO CpaB-
HEHUIO C aHAJIOTUYHBIM TTOKa3aTeIeM Yy BO3MYIII-
HO-BOIHBIX pacTeHuii (puc. 4, a, 6, CM. BKIICHKY),
YTO CBUICTEILCTBYET O O0JIee BELICOKOM €€ Colep-
JKaHWM.

[Mo HaTMYMIO KalJI03bl B 000JI0YKAX MUKPO-
CITOp HETTOCPEICTBEHHO ITOCIIE WX OCBOOOKICHUS
13 TeTpaj, KOTIa OHHM eIlle UMEIOT YIII0BaTO-OKPYT-
Jyto opMy, He BBEIIBICHO Pa3IMUMil MEXIy MC-
cleayeMbIMU pacTeHusMu S. latifolium.

Toapko B 06osoukax choOpMUPOBAHHBIX MUK-
pPOCTIOp OTMEYAIOTCS YeTKHE Pa3Iudus IO aKKy-
MYJISTIIAY KaJUTO3BI MEXIY CYXOIOTbHBIMU W BO3-
IYIIHO-BOOHBIMU pacTeHusimu S. latifolium, B
YaCTHOCTH, OTJIOXEHMS KaJIJIO3bl Y CYXOMOIbHBIX
pacTeHUI HECKOJIbKO MHTEHCHBHEE TI0 CpaBHEHUIO
C BO3IYITHO-BOMHBIMM, YTO TIOATBEPXKIACTCSI WU
YPOBHEM MHTEHCHUBHOCTH ¢ (hII00PECIICHITNN.

HMmeHHO Kamio3a Ha 000J109KaX MUKPOCITOP,
KOT/Ia OHM HAXOMSTCS B TETpaIax, UTpaeT BasKHYIO
poJib B UX JajibHelleM pa3BuTuu [8], ocyliecTs-
TSI W30JIAIAI0 MUKPOCTIOP WU TIpeaympexmast
ciurnaHue ux obosouek [18], uto siisieTcst HeOO-
XOIMMOI TIPEIITOCHLUIKOM I pa3BUTHSI HOPMaJTb-
HbIX MbUTBLIEBBIX 3€PEH.

B nonb3y BbIcKa3aHHBIX TTPEATIONOXEHU CBU-
JIETeJIbCTBYIOT JaHHbIE O TOM, UTO OTCYTCTBME
CUHTE3a KaJJ0o3bl Ha 3TOW CTaauu TPUBOAUT
B JajibHeleM K (DOpMUPOBAHNIO HETOJIHOLEH-
HbBIX MBUIBLEBBIX 3€PEH, KaK 3TO MOKa3aHO y pac-
teHuit Pergularia daemia [19]. Hanuuue B monoctu
MbIJIBHUKOB Karejb KaJlJIo3bl BMECTO €€ TUITNY-
HOW JOKaJW3allud B 000JI0YKaX MUKPOCTIOpP B
YCJIOBUSIX MPOAOJIKUTEBHOTO BOIHOTO Ae(uiiu-
Ta paccMaTtpuBaloT [20] KaK JoKa3aTeJIbCTBO Ha-
PYILIEHUI MPOLIECCOB ee TMApoJu3a U YTUIn3a-
LIMM B OTUX YCJIOBUSIX, IPUUYEM BBISBISIETCS

5



gyeTKasi B3aMMOCBSI3b MEXIY TPEXIeBPEMEHHBIM
TUAPOJIN30M KaJlJIo3bl U (hOPMUPOBAHUEM CTe-
PWIBHOTO MYXCKOro rameroputa. UMyHHO-1IM-
TOXMMMYECKUM METOIOM ITOATBEPKICHO Hau-
e KOPPEJIITUBHON CBSI3U MEXKITY 3HAYUTEIIbHBIM
CHIXXKEHUEM CHUHTEe3a KaJlIo3bl M HapyHIEHUSIMU
MPOIIECCOB IIUTOKMHE3a BO BpeMmsl (popMMpoBa-
HUSI 00071049eK MUKpocmop [14]. ABTopsl cuuTa-
0T, YTO UMEHHO TIPEXAeBPEeMEHHBIN KaTabOIM3M
KaJIJI03bl OrpaHUYMBAET 00Opa3oBaHUe B OyayIeM
HOpPMAaJIbHOI 000JIOUKHM MBIIBILIEBOTO 3epHA, Kak
OBLIO TTOKA3aHO TIPU BO3MEMCTBUY HA IMBITLHUKHN
HU3KOM Temnepatypsl [14].

3pesble NbUIblIEBbIC 3€pHa, KaK U c(hOpMUPO-
BaHHBIE MUKPOCTIOPHI, Y CYXOJIOJbHBIX M BO3IYIII-
HO-BOAHBIX pacTeHuil S. latifolium cymiecTBeHHO
pa3IMYaIOTCs MO COACPXKAHUIO KaJlao3bl (puc. 35,
a, 6, CM. BKJICHKY).

B To BpeMsi kak B 000JI0UKax MbLIbLEBBIX 3€-
PEH CYXOIOJIbHBIX pacTeHUI HAOII0MAIOTCS OTIIO-
KeHMST KallJlo3bl, O 4YeM CBUICTEJIBbCTBYET
MX OKpacKa M ypoBeHb (QIIIOOPECIIEHIINN KaJlIo-
3bI, 000JI0YKH TTBUTBIIEBBIX 3¢PEeH BO3MYIITHO-BOI-
HBIX PacTeHWM MMEIOT OYeHb HE3HAYNTEITbHBIC
BKJIFOUCHMS KaJa03bl, YTO TOATBEPXKIACTCS
X OKpackoii (puc. 4, 0).

PesynbraTh ncciaenoBaHuit KOTMIECTBEHHOTO
comepkaHUs KaJUTO3blI TTOKa3ajid, YTO KOHIIEHT-
panms Kauto3bl B 000JI09KaX MUKPOCIIOP TOCTO-
BEpHO BBINIE B TeTPaaax Y CyXOMOJBHBIX pacTe-
Huit S. latifolium 1o CpaBHEHMIO C BO3IYIIHO-
BOAHBIMU. B 4acTHOCTH, Yy CYyXOMOJBHBIX pacTe-
HUIl BeIMYMHA KBAHTOBOTO BBHIXOJA KaJUIO3Bl B
000J109KaX MUKPOCTIOp Ha CTaaud TeTpaj coc-
TaBsuia 75,3 + 2,4 MKA, Torma Kak y BO3myIIHO-
BOIHBIX — 61,4 £+ 2,6 MKA.

Hanmune mOBBITIIEHHOTO COMep:KaHUS KaJlIo-
3Bl B 000JTOYKAX MUKPOCITOP W TBLIBIIEBBIX 3¢peH
CYXOIOJIBLHBIX paCTeHUI, BEpOSITHO, CBSI3aHO C 3a-
ITATHOM POJIBIO KAJIJIO3bI OT TTOTePU BIard STUMM
KJIeTKaMH, YTO CITOCOOCTBYET COXPaHEHHMIO MX
JKM3HECTIOCOOHOCTH B YCIIOBUSAX HETOCTATOUHOTO
BogoobectniedeHUs1. CUMTAIOT, UTO KaJlJi03a IecT-
BYeT KakK MOJIEKYJSIpPHOU (DUIbTp, 3HAYUTEIBHO
OrpaHWYMBasi BbIXOJ U MOCTYIUIEHUE Pa3IUYHbIX
BEIIECTB B 3TU KJIETKU U COXPaHSIsl BiIary, BEPOSIT-
HO, Osjarogapsi ee MEJKOMDUOPULISIPHOU CTPYK-
Type W BBICOKOI TUTPOCKOITMIHOCTH, a TAKXKe OT-
CYTCTBHUIO TLJIa3MOJECM B 000JIOUKE MbUIbLEBBIX
3epeH [3]. O6 aganTUBHON POJIM KaJlJI03bl CBUIE-
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TEJLCTBYIOT JAHHbIE O HAMMEHBbIIIE YYBCTBUTE b~
HOCTU MHUKPOCIIOP K HEAOCTATKY BOJBI B YCJIOBU-
SIX 3aCyXU, KOTJa OHU HAXOMSTCSI Ha CTaIlU TET-
pan ¥ OKpYKeHBI KaJUIO3HOW 000J109Koit [6].
MuKpoCIIOpbl, B KOTOPBIX CUHTE3 KaJlJIO3bl YK€
3aBEPIINIICS, VCIBITHIBAIN MOJ ACHCTBUEM 3aCy-
X1 3HAUUTEJIbHOE 00E3BOXMBAHUE, B pPe3yJbTaTe
Yero OHM CUJIBHO CMOPIIUBAIHCH.

OgHUM W3 MEXaHW3MOB HapYIIEHUI B IIPO-
ecce (GopMUPOBAHUSI MUKPOCITOP U MBUIBIEBBIX
3epeH, UYTO HEPEAKO MPUBOAUT K MYKCKOM LIM-
TOILJIa3MaTUYECKOM CTePUIbHOCTU, MOTYT OBITh
U3MEHEHUsI pUTMa S9H3UMAaTUYECKOI aKTUBHOCTHU
Kajassl [21], GyHKIIMoHaNbHAsE aKTUBHOCTh KO-
TOPOI BBISIBIISIETCSI B KJIeTKax Tametyma [22].
B nonb3y JaHHBIX O 3aBUCMMOCTU (popMHUpOBa-
HUsI HOPMAaJIbHBIX MBUIBLIEBBIX 3€pPeH OT TEMITOB
KaTabosM3Ma Kasulo3bl CBUIETEIbCTBYIOT 3KCIIe-
PUMEHTBI C MyTaHTHBIMU pacTeHUsIMU [12], y KO-
TOPBIX TMIIEPIKCITPECCUsT Kasljla3dbl TIPUBOIMIA K
Pa3BUTUIO HEXMU3HECTIOCOOHOW IMbUIbLBI C Je-
¢dopmupoBaHHOI1 ak3MHON. HapyiieHust cuHTe3a
U TUJPOJIN3A KaJlJIO3bl B T€eHEPAaTUBHBIX KJIETKax
B YCJIOBUSIX BOJHOTO JAeduliMTa MOTYT OBITh pe-
3yJbTaTOM OTKJIOHEHUWI B YIJIEBOJHOM OOMEHeE,
YTO OTMEYEHO PSIIOM aBTOPOB HA OCHOBE TeHHOM
9KCIIPECCUN Y CTEPUIIBHBIX U (DEPTUIbHBIX JIU-
HUI puca B Ipouecce (hOpMUPOBAHUS MbLIbLIE-
BBIX 3epeH [23].

Takum 06pa3zoM, IPoLIECC MUKPOCIIOpOTreHe3a
1 (OpMUPOBaHUsI MYXCKOTo TameToduTa y pac-
TeHuit S. latifolium xapakTepusyeTcsl pa3HbIM CO-
Jiep>KaHUEM KaJlJIo3bl B 000JI04KaX MUKPOCIIOp U
MbLIBLIEBBIX 3€PEH, YTO, BEPOSITHO, OOBSICHSIETCS
BJIMSIHUEM YCJIOBUI Pa3IMYHOIO BOJHOTO peXXnuMa.

BbiBojib1. BhIsSIBIICHO, UTO OTJIOXKEHUST KAJLJIO3bI
B 000J104Kax MMKPOCTIOP U 3peJIbIX MbUIbLEBBIX
3epeH 0ojiee MHTEHCUBHBIE Y CYXOJIOJbHbBIX pac-
TeHuil . latifolium 1O cpaBHEHUIO C BO3AYIIHO-
BOJHbBIMU, YTO MOATBEPKIAETCS YPOBHEM UHTEH-
CUBHOCTHU €€ (PIF0OpeCeHIIMU U JaHHBIMU KOJIU-
YeCTBEHHOTO JIIOMUHECIIEHTHOTO aHaJIn3a.

OfHUM U3 MEXaHU3MOB PETYJISIIUN OTJIOXEHU I
KaJu103bl B Ipoliecce (hOpMUPOBAHUS MUKPOCTIOP
U TIBUTBLEBBIX 3€PEH Y CYXOA0JbHBIX PACTEHUIA S.
latifolium, BO3MOXHO, SIBJISIIOTCSI U3MEHEHUS aK-
TUBHOCTU (pepMeHTa Kasuiasbl, a MMEHHO, ¢ CHU-
SKEHHE, YTO MOXKET IPUBOIUTD K HETTOJTHOMY T'H]I-
pOJM3y KaJlJlo3bl B OTBET Ha JEUCTBHUE BOJHOTO
nepuLmTa.
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A.F. Popova, G.F. Ivanenko,
A.Yu. Ustinova, V.A. Zaslavsky

LOCALIZATION OF CALLOSE IN

MICROSPORES AND POLLEN GRAINS OF SIUM

LATIFOLIUM PLANTS UNDER DIFFERENT
WATER REGIMES

Results of study of callose content and its topography in

mother cells of microspores, microspores and pollen grains
in terrestrial and air-aquatic S. /latifolium plants growing
under different water regimes are presented. The increased
content of callose in the microspore walls at tetrad stage
and pollen grains is revealed on the basis of fluorescence
intensity and quantitative luminescent analysis of terrestri-
al S. latifolium plants. It is connected, probably, first of all,
with the protective role of callose for preservation of water
in these cells under water deficiency.
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