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Storage Influence of Apple and Cherry Pollen at Low

and Ultralow Temperatures on Its Viability
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HccnenoBaHo BIHMSHIE HU3KUX M CBEPXHU3KUX TEMIIEPATyp XpaHEHUS HA KH3HECIIOCOOHOCTH MBUIBIIBI Psa COPTOB SIOTOHD U
kuciroit BumHH. [Tocnie 5 Mec XxpaHeHUs BTGB ITpU TeMmepartype okoo 0°C KU3HeCTOCOOHOCTH €€ 3aMeTHO CHU3HUIACH. Y TBUIBIIBI
sI0710HB, XpaHuBIIelcs mpu —20°C, B HEKOTOPOH CTETIEHH TaKKe CHU3HUIACH )KU3HECIIOCOOHOCT, M, HA00OPOT, YBEJINYMIACh Y IBIIBIIBI
KHCJION BHIIIHY, XOTS BHa4aje oHa Obl1a Hioke. [Tocne 5 Mec xpanenus npu —196°C xu3HeCIOCOOHOCTH MBUIBIIBI H3yIEHHBIX COPTOB
SIOJIOHB M KHCJIOH BUIITHU (DAaKTHUECKH HE OTINYANIACh OT HCXOAHOH. VICKITIoYeHNne COCTaBHII COPT BUIITHYU DJIUTA pyOHHOBAs!, OKOJIOHYJIEBAst
BCXOXKECTh KOTOPOTO YBEIMUYMIACH IOCIE MATHMECSYHOTO XPAaHEHHS IPU BCEX HCCIIEJOBAHHBIX TEMIIEPaTyPHBIX PEXKHMax.
KpuocoxpaHeHne mbUIbIEI IIIOAOBEIX KYJIBTYp SBISETCS HaHOOIee IPEIIOYTHTEIFHBIM U3 BCEX H3yUCHHBIX METOIOB XPaHEHHS.

Knioueguvie cnoga: mblbIa, HU3KUE TEMIIEPATyphl, KPHOCOXPAHEHHUE, )KU3HECTIOCOOHOCTD, BCXOKECTb.

JlocmiPKeHO BIUIMB HU3BKHUX Ta HAJHM3bKUX TeMIeparyp 30epiraHHs Ha )UTTE3IATHICTh MHJIKY PSALY COPTIiB S0JIyHI Ta KUCIOT
puntHi. [licns 5 mic 30epiranHs MUKy 3a TeMmreparypH, 6mau3bpkoi 1o 0°C, )KHUTTE3NATHICTh HOTO 3HAYHO 3MEHIIyBaiacs. Y MUIIKa
S0y Hb, siKU 30epiraBes 3a Temmneparypu —20°C, KUTTE3AATHICTD, Y JSSAKii Mipi, TAKOK 3MEHIIIyBaIacs, i, HaBIaKH, 301IbITyBaIacs
IUTS TTUITKA KMCJIOT BUIIHI, X0U TIOYAaTKOBO BOHA Oyia HIk4Oot0. [licns 5 mic 30epiranns 3a —196°C KUTTe30aTHICTD MTUJIKa BUBYCHUX
COpTIB A0IYHB 1 KACIIOT BUIIHI HE BiApi3HsJIAcs BiJ MOYaTKOBOi. BuxitoueHHsM OyB copt BuiuHI EniTa py0OiHOBa, Maibke HYIbOBa
CXOXICTP SIKOTO IIJIBHITYBaNacs Micis S-MiCSYHOTO 30epiraHHs 3a BCiX JOCHIIHKEHUX TEMIepaTypHUX pexxumax. KpiozbepexeHHs
IHJIKY IJIOJIOBHX KYJIBTYp HailGllblie nepeBaxxae HaJl yciMa HaMU BUBYCHUMHU METOIaMU 30€pEKEHHSI.

Knrouoei cnosa: muinok, HU3bKI TEMIIEPATypH, Kpio30epeKeHHS, JKUTTE3NATHICTh, CXOXKICTb.

The influence of low and ultralow storage temperature on pollen viability of various apple and sour cherry cultivars has been
studied. In five months of pollen storage at temperatures about 0 °C its viability noticeably decreased. In apple pollen stored at —20°C
viability was also reduced in some extent, and vice versa it increased for sour cherry pollen though initially was low. After five months’
storage at —196°C pollen viability for studied apple and sour cherry cultivars in fact did not differ from the initial one. The sour cherry
cultivars Elita Rubinovaya was the only exception, as its nearly zero germinating ability has apparently increased after five-month
storage at all investigated temperature regimens. Fruit crop pollen cryopreservation is regarded as the most favourable one of all

studied storage modes.

Key-words: pollen, low temperatures, cryopreservation, viability, germinating power.

XpaHeHre NbUIBLBI IUI0JOBBIX MO3BOJISIET COXpa-
HSTh KOJUTEKIIUIO HanOoJiee MPOAYKTUBHBIX M [ICHHBIX
[0 XO35UCTBEHHBIM KaueCTBaM COPTOB U OCYIIECT-
BIIATh IUTAHUPYEMBIE CKPELIUBAHUS HE3aBUCHMO OT
HaJIMYUs CBEKECOOPAHHOM MBLTBITHL.

OCHOBHBIM KPUTEPHEM COXPAHHOCTH THLIBIHI B
YCIOBUSX HU3KOTEMIIEPATYPHOTO W KPHUOTEHHOTO
XPaHEHUS SBIISETCS €€ HKU3HECIOCOOHOCTD.

B ecTecTBEHHBIX yCIIOBHUAX Y Pa3HBIX BHIOB
YKU3HECTIOCOOHOCTH IBUIBITEI Pa3IMdHA: OT HECKOIBKIX
gacoB (y 3JaKOB) J0 HECKOJNBKUX MecsmneB (y
IJI0A0BEIX, Tabaka) u gaxe net (y nmanem) [1, 2, 11,
12] Ha xH3HEeCmOCOOHOCTh 3aMETHO BIIMSAIOT
MOTOAHBIE YCIOBUS, IPU KOTOPBIX MPOUCXOIUT
(hopMHpOBaHUE 1 CO3PEBAHME MMBLIBIIEBHIX 3epeH [ 3, 4].

Storage of horticultural pollen enables to preserve
the collection of more productive and valuable on their
agricultural quality sorts and to plan crossing
independedtly on the presence of freshly collected
pollen.

Its viability is a main criterion of pollen integrity in
condition of low temperature and cryogenic storage.

In natural condition viability of different pollen
species varies from some hours (in cereals) to some
months (in fruits, tobacco) and even years (in palm-
tree) [1, 2, 11, 12]. Weather has noticeably influenced
its viability when forming and ripening of pollen-grains
occur [3, 4]. Low humidity and air temperature on the
opinions of some researchers are the best conditions
to preserve pollen viability [3, 5, 8]. Dry pollen may
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[Io MHeHHUIO psina uccienoBarenel, Jy4YIIUMHU
YCIIOBUSIMH COXPaHEHUS )KU3HECTIOCOOHOCTH MBLIBLIBI
SIBIIIFOTCS] HU3KHUE BIAXKHOCTh M TEMIIEPATypa BO3oyXa
[3,5,8].

B cyxoM cocTosHNY TBUTBIIA MOKET MEPEHOCUTH
oueHb HU3KkHe temmeparypsl (—196°C), He Tepss
CBOEH XKU3HECTIOCOOHOCTH U epTIIbHOCTH [1, 5, 8,
11-14].

Lens paboThl — U3y4YeHNE BIUSHUSA Pa3IUYHBIX
TEMIIEPaTyPHBIX PEXUMOB XpaHEHHUS MBLIBIIBI IOJTOHN
1 BUIIHHU HA €€ XU3HEeCIIOCOOHOCTE.

Matepnaabl 1 meToAbI

st uccnepoBanuii Opajy MbUIBIYY pa3IUYHbIX 110
CpPOKaM CO3peBaHUsl COPTOB BHUIIHU M SO0JOHH U3
KOJUIEKIIMOHHOTO cafia [1aBnoBCckoi ONBITHOM CcTaHIIUN
BUP. C60p 1 mosicymmBaHKe MBLIBITHI OCYIIECTBIISIIH
COIJIAaCHO METOAMYEecKUM ykazaHusaM [6]. YacTs
[TOJICYIIIEHHOM MBUTBIIBI HCTIOIB30BANIHN JUIS OTIpeiesie-
HHSI UCXOTHOM XM3HECTOCOOHOCTH, a OCTAIBHYIO
MIBIIBITY TIOMEIAJIN B KOHTEHHEPHI — IPOOUPKH (PHUPMBI
“Nunc” u 3aKaIpIBaIM Ha XpaHEHHUE MPH TeMIepa-
typax: 0+2,-20 u—196°C.

[Ip1BITY 3aMOpaKUBAIH 10 CBEPXHU3KUX TEMIIEPA-
TYp IPSIMBIM MOTPYKEHUEM TPOOUPOK B )KUAKUH a30T.
Uccnenosanus [8, 15] cBUAETENBCTBYIOT O TOM, 4TO
PEXUM OBICTPOTo 3aMOPaKUBAHMUS MBLIBIIBI SBIISCTCS
HaunOosee OnaronpusATHBIM. PazMopaskuBaiy NbUIBILY
B BomsiHOU Oane mpu temmeparype 37°C B TeueHue
OJHOW MUHYTHI.

KuznecrocoOHOCTH OIpeeNsuii O0IeTPUHITHIM
METOJOM TPOpPAIINBAHMS B MCKyCCTBEHHOU cpene,
coxepxarieit 15%-it pactBop caxapo3sl Ha 0,5%-Mm
pacTtBope arap-arapa. OTHOBPEMEHHO KOHTPOIHPO-
BaJIM MPOLIEHT HOPMAJIBHO BBITTOJTHEHHBIX MBUIBLIEBBIX
3epeH METOJO0M OKpallMBaHUSA B alleTOKapMHHE.
KonnuecTBo mpopocminx U OKpamIE€HHBIX alleTO-
KapMHHOM MBUIBIIEBBIX 3€PEH MOACUNUTHIBAIU MOJ
MuKpockornoM npu 100-kpaTtHOM yBenndeHud B §-10
IOJISIX 3pEHUS B 3-X IOBTOPHOCTSIX.

Pe3yAbTatbl M 00Cy)xaeHue

Pesynbrarsl onpeaesieHus KU3HECTTOCOOHOCTH
MBUTBIHI BUITHY TpUBEIeHBI B Ta0M. 1. [TbuTbIIa BUIITHH
HCCIIEeyEeMBIX COPTOB UMEET HEBBICOKHHA MPOICHT
[IpopacTaHus Ha UCKYCCTBEHHOM Cpe/ie ¥ 3HAYUTETIHHO
BapbUPYET B 3aBUCIMOCTH OT COPTa. DTH PE3YIIbTaThI
coryacyloTcs ¢ JUTEPaTYPHBIMU JaHHBIMUA O HU3KOM
YPOBHE >KU3HECHOCOOHOCTH MBUIBIBI 3TON KYJIBTYPHI
[4,9,10].

JononHuTeapHYI0 UHPOPMALIMIO O KauyeCTBE
MBUIBIIBI JAIOT JaHHBIE [0 OKPAIINBAaHUIO €¢ aleTo-
kapMuHOM (Tab:1. 1). [IporieHT okpaeHHON MBUTBITHI
TOKE HEBBICOK U PA3JIMYCH Y PA3HBIX COPTOB, OJTHAKO
OH BBIIIIE TIO CPABHEHHUIO C TPOIEHTOM MPOPOCIIEH
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endure very low temperatures (—196°C) preserving
viability and fertility [1, 5, 8, 11-14].

Research aim is to study the influence of different
storage temperature regimens of apple and cherry
pollens on its viability.

Materials and methods

In our research there was used the pollen of sorts
of different gestation term for cherry and apple trees
from the Pavlovskaya experimental station garden
collection of N.I. Vavilov Research Institute of Plant
Industry. Collection and drying of pollen were
performed according to methodical instructions [6]. A
part of dried pollen was used for examining initial
viability, the rest of pollen was placed into containers
with test-tubes (“Nunc”) and left for storage at 0+2, —
20 and —196°C.

Pollen was frozen down to ultralow temperatures
by directed immersion of test-tubes into liquid nitrogen
[8]. The findings [15] indicate that rapid freezing
regimen of pollen is more favourable. Pollen was
thawed on water bath at 37°C for one minute.

Viability was determined by traditional methods of
seedling emergence in artificial medium, containing
15% sucrose in 0.5% agar-agar based solution.
Simultaneously there was controlled the percentage
of normally performed pollen-grains by staining in
acetocarmine. Number of emergence and stained by
acetocarmine pollen-grains were counted under
microscope at 100-fold magnification in 8-10 vision
fields in 3 repetitions.

Results and discussion

The results of viability determining for cherry pollen
viability were illustrated in Table 1. The pollen of
studied cherry cultivars has low percent of emergence
on artificial medium and significantly varies depending
on sorts. These results conform with literature data
about low level of this crop pollen viability [4, 9, 10].

Additional information about pollen quality is given
by the data of'its staining with acetocarmine (Table 1).
Percent of stained pollen is also low and different for
various cultivars, however it is higher in comparison
with the percent of emerged pollen and characterizes
only ripen pollen but not its viability.

Some of supposed causes of cherry pollen low
viability for studied cultivars are unfavorable weather
conditions within the period of pollen formation and
ripening (sharp temperature changes with short-term
frosts).

Difference in emergence degree was found 5
months later pollen storage at various temperature
regimes. Pollen storage at temperature 0 +2°C resulted
into a sharp reduction of its emergence in 3 sorts
(Prima, Zhukovskaya and Urozhajnaya) of 4 ones. Elita

PROBLEMS
OF CRYOBIOLOGY
Vol. 15, 2005, N24



MBUIBLIBI K XaPAKTEPU3YET JIUIIIb
3peNIOCTh TBIIBIEI, a He ee
KHU3HECTIOCOOHOCTB.

OnHoil U3 mpeanonaraeMbix

Tabsmua 1. )Kr3HecrnocoGHOCTh MBUIBIIBI BUIITHU ITOCTIE 5 MEC XpaHEHHS B

Pa3IMYHBIX TEMIIEPATYPHBIX PEXXUMax

Table 1. Viability of cherry pollen in 5 months’ storage under different

temperature regimens

MNpUYInH HHU3KOH KM3HECIIOCO0- TTpopacranue,% Emergence of seedlings,%
HOCTH IBUIbLIBI BUIITHU UCCIIEH0- Okpammusanme
CopT areToKapMuHOM, % TMocae 5 mec xpaHeHus npu Temmneparype, °C
BAaHHBIX COPTOB SABIIAIOTCH Cultivars Acetocarmine cxoptoe After 5 months' storage at temperature,”’C
HeOJIaronpusITHBIE MOTOJIHBIE staining,% Initial
YCJIOBHSL B IEpHOJ (pOPMHPO- 0+2 -0 - 19
BaHHUS U CO3PCBAHMS ITHIIBIIBI
p 1 Tpuva 70,3%1,0 28,2204 13,614 31,827 249=16
(pe3kue mepemanbl TEMIEPATYP rima
€ KpaTKOBPCMCHHBIMH 3aMOpO3- gﬁgﬁggﬁa’; 79,42,1 10,8+2,3 2,701 19,8=2,9 10925
KamH). Y
ITocne 5 mec XpaHeHHs Ypoxaitnas 24,8208 157413 37407 148215 11,1205
MIBUIBLBI IPYU PA3JIUYHBIX TEMIIE- hay
paTypHBIX peKUMax 0OHapyKe- Dauta
pyb6uHoOBas EAdA L . 1z . 5,4%0,2
Ha pa3HUILIA B CTENIEHU IpopacTa- Elita 45,6+4,5 0,13%0,08 4,4=1,5 6,103
HUS. XpaHEHUE NBUIBIBI NPH rubinovaya

temneparype 0+2°C npuseno k

pe3KoMy CHIKEHHIO €€ IMpopacTaHus y 3-X (copra
[Ipuma, XKykoBckas u YpoxaiiHas) u3 4-x copToB. Y
MBUTBIIBI COPTa DIUTa pyOMHOBAs, UMEBIIEH MPAKTH-
YeCKH HyJIeBOE MICXOJHOE IIPOopacTaHue, XpaHEHHE ITPH
temneparype 0+2°C 3aMeTHO €ro MOBBIIIAET.

XpaHeHHE MBUIBLIBI BUIIHU B TEUEHUE 5 MEC IIPH
temneparype —20 u —196°C He cHUKaeT ee mpopac-
Tanus. B ciaydae copra Dnuta pyOMHOBas XpaHeHUE
npu Temneparype, oauskoid k 0°C, mpuBOAHUT K
3HAYUTEIHHOMY TOBBIIEHUIO XU3HECIIOCOOHOCTH
nbelIbIBL. CxomHbIe pe3ynsTarsl noryuens! M.H. Tomy-
OMHCKMM B OMBITAaX C MBUIBLON A0JOHU W TPYIIH,
TTOJIBEPTIIICHCS BO3MEUCTBHIO CIA0BIX OTPHUIIATEIb-
HBIX TemmepaTyp [1].

[IprunHBl CTUMYNHPYIOLIETO AEHCTBUS OTpULIA-
TENBHBIX TEMIIEPAaTyp Ha MpOpacTaHUe MBIIBLEI C
WCXOJAHO HHU3KUM YPOBHEM IpOpacTaHUS MOKa
HETOHATHBI. M0KHO MPENNOI0KHTh, 4TO 3TO SIBJICHHUE
10 CBOEMY MEXaHHU3MY CXOJHO C IPOLIECCOM CTpaTH-
(uKanyy nin ckapuGUKaLul CeMsIH, HaXOAALINXCS B
MoKoe, ¥ TpeOyeT NanbHEeHIIero neciieA0BaHus.

Hcxonublil ypoBeHb IpopacTaHus HbUIBLBI I0T0HN
HCCIIEIOBAaHHBIX COPTOB OBLIT BBIIIE, YEM y MBLIbIIBI
BUIIHHU (Taba. 2), YTO CBA3aHO, NMO-BUIUMOMY, C
BHJIOBBIMH OCOOEHHOCTSAMH 3THX KyJIbTyp. OKparmiu-
BaHHE TBUTBIIBI AllETOKAPMHUHOM TaK)K€ CBHJIETENb-
CTBYeT O OOJbIIeM KOJUYECTBE 3PENIO MBUIBIBI Y
a010HU. Panee mpu M3ydeHHH PEXUMOB XPaHEHHUA
MIBIIBIIBI SIOOHN HaMH OBLIO TIOKA3aHo [ 7], 9TO U3 ABYX
uccnenoBanubsix tremuepatyp (0 u —20°C) Gonee
OnaronpusiTHOW ABngeTcs Temmneparypa —20°C,
MO3TOMY VIS AATbHEHIINX UCCIIEIOBaHUH OBbLITN B3STHI
temnepatypsl —20 nu —196°C. XpaHeHne NBUIBIIBI
siOJIOHU B TeueHWe AT MmecsieB npu —196°C nHe
TIOBJTUSLIO HA CTETIEHb MPOPACTaHUS MBLIBLEI (Ta01. 2),
B TO BpeMs Kak xpaHeHue npu —20°C HECKOJIBKO
CHH3HJIO TIPOLIEHT MMPOPACTaHUSL.
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Rubinovaya cultivar pollen, which had about zero initial
emergence the storage at 0+2°C significantly
increased it.

Cherry pollen storage during 5 months at —20 and
—196°C does not reduce its emergence. Elita
Rubinovaya cultivar storage at the temperature close
to 0 leads to considerable rise in pollen viability. Similar
results were obtained by I.N. Golubinskiy in the
experiments with apple and pear pollens subjected to
the influence of moderate negative temperatures [1].

The reasons of stimulating effect of negative
temperatures on pollen emergence with initially low
level of emergence are not clear yet. We may suppose
that this phenomenon mechanism is similar to
stratification or scarification of seeds being in rest and
requires further study.

Initial emergence rate of apple pollen for studied
cultivars was higher than in cherry pollen (Table 2),
that is associated probably with species features of
these cultures. Pollen staining by acetocarmine also
indicates a large amount of ripen apple pollen.
Previously when studying the storage regimens for
apple pollen we have shown [7] that among two
temperatures under study (0+20°C) the most
favourable is —20°C, therefore for further studies — 20
and —196°C were selected. Storage of apple pollen
during 5 months at —196°C did not affect pollen
emergence rate (Table 2), meanwhile as storage at
—20°C slightly reduced emergence percent.

The changes in pollen viability under low tempe-
rature storage depend on cultivars peculiarity, that is
confirmed with the data in papers [7, 15].

Conclusions

Thus, among studied regimens of apple and cherry
pollen storage the most favourable is cryogenic one
(-=196°C). Regimen of rapid freezing and thawing of
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Taoauna 2. )KuzuecrnocoOHOCTE IMBUIBIEI IOI0HHM ITOCIIE 5 MeC

XpaHCHUS B pa3JIMYHBIX TEMIICPATYPHBIX PEIKHUMAX

Table 2. Viability of apple pollen after 5 months of storage in different

temperature regimens

apple and cherry pollen during cryo-
preservation does not influence its viability.
With the absence of any conditions for

cryopreservation short-term storage of
T % . . . .
Emergonn of cetdngs % pollen is possible in freezing chambers at
temperature about —20°C.
OxkparniBanue TTocae 5 Mec xpaHeHuUst Ipu
Copr aleToKapMUHOM, % Temmepartype, °C
Cultivars Acetocarmine Mexonmoe After 5 months' storage at
staining,% Init?:l temperature,”C
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emergence on artificial media.— Kharkov, 1962.—
Mioabckas
TerpoBa 20 p.
Iyulsﬁ){aya 60,2%+4,1 33,5+3,2 30,619 33,8+238 2. Duganova E.A. Pollen viability of apple, pear
Petrova and quince trees // Trudy po prikladniy botanike,
genetike i selektsii.— 1973.— Vol. 40, N3.—
Apomarios 77,101 473+33 32,3+37 472+18 P. 43-49.
3. Isaev S.I., Domracheva I.I. Pollen viability of new
Tearnccapu apple tree cultivars and their initial forms // Biol.
Tellissari 97,305 67,713 | 52728 o471 Nauki.— 1973.— N7.— P. 108-112.
4. Kotoman E.M., Bespechalnaya V.V. Peculiarities
égggﬁg:gyee 98,2+0,7 66,6%1,2 63,0=1,4 59,3%2,2 of pollinating and fertilization of cherry tree in
Moldavia // Physiological and biochemical

Kax u B pabotax [7, 15] HabGIr0mar0TCs COPTOBBIE
0COOCHHOCTH B M3MEHEHHUHU XU3HECTIOCOOHOCTH
MBUTBIBL B YCIIOBHSIX XpaHEHUS TPU HU3KUX TeMITepa-

Typax.

BbiBOADI

Takum o0pa3om, U3 HccleJOBaHHBIX PEXKHMOB
XpaHEHHUs MBUIBLBI A0JOHM W BUIIHU Hamboiee
OIarONpUATHBIM SBISIETCA KPUOTEHHOE XpaHEHUE
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MOPO3WJIBHBIX KaMepax IpU TeMIIEpaType OKOIO
—20°C.
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