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Fig. Growth of Apogee wheat of the
first reproduction in clinostat
«Cycle-2»
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Puc. Poct nmenunsr Anoreun
IIEPBOU PENPOAYKIIUHU B
KiauHocTaTe «Luki-2»



Winter wheat, cv. Donska semidwarf with WSMV symptoms in field.



Winter wheat, cv.Mironovska-65 with WSMV symptoms in field.



* Fig. Elektronograma of WSMYV, x 30 000



Wheat cv. Apogee (#6) in field



Thus the clinorotation impedes the processes of viral
reproduction as is shown in the generalized diagram of the WSMV
infection dynamics. Actually we observed a certain improvement of the
WSMV-infected wheat plants under clinorotation conditions.
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u s 4 1-horisontal clinostating,
© : % 2-vertical clinostating, R = 1.6
3-vertical clinostating, R = 1.0

' 4-non-clinostated plants
(control),
5-virus-free plants (negative
control)
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Reduction of WSMYV Reproduction in Apogee Wheat Plants in Simulated Microgravity:



* BbipawinBaHne pacteHun nileHuubl copTa
Anoren TpeTben penpoaykumn B
kKnnHocTtate KI -8



Fig. Wheat plants in earing phase , grown under motionless conditions control and
under conditions of horizontal clinnostating in Clinostat - KG-8

Puc. PacTtenus nuieHuibl B paze KOJOMICHUS, BbIPAIIEHHbIE B HEMOABUKHOM KOHTPOJIE U
IIPU YCJIOBUSX TOPU3OHTAIBLHOIO KIMHOCTaTupoBanus B KI'-8
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Fig. WSMYV antigen content in wheat plants under the influence of simulated
microgravity: HC — horizontal clinostating; SC — stationary (motionless) control.

Puc. /Iunamuka coxepxanusa aHtureHoB BIIMII B pacreHus X MNIIEHUIBI MO
BO3JICUICTBUEM  MOJECIUPOBAHHOW  MuUKporpaButanuu, ['K —  ropusoHTambpHOE
kinHoctatupoBanue; HK — ctanimonapHbiii (HENOABUKHBIN ) KOHTPOJIb.



Fig. Growing of wheat Apogee plants of the third reproduction in clinostat «Cycle-2

Puc. BeipamuBanue pacTeHUM MIIEHULBI COPTa ATIOTEN TPETHEN PENPOTYKIINU B
knuHocTtaTe «Iuki-2»



Fig. Infected with WSMW wheat plants, grown in the conditions of vertical
clinostating — 3, and in immobile control — 7.

Puc. Mndunupoanusie BIIMII pacteHus nieHuIbl, BEIpAIIEHHBIE B YCIOBUAX
BEPTUKAJIBHOTO KIIMHOCTATUPOBAHUS — 3, U B HEMTOJABUKHOM KOHTPOJIE — 7.



Fig. Healthy Apogee wheat plants, grown under the conditions of horizontal
clinostating — 2, and under motionless control — 8

Puc. 3n0poBbie pacTeHus NIIEHUIBI ATIOTEl, BRIPAIIEHHBIE B YCIOBHUSIX
TOPU30HTAIIBHOTO KIIMHOCTATUPOBAHUS —2, U B HEMOJIBMYKHOM KOHTPOJIE — 8



Fig. WSMYV infected Apogee wheat plant of in earing phase, grown in the
conditions of horizontal clinorotation, «Cycle-2»

Puc. BIIMII-undunupoBanHoe pacTeHUs MIIEHUIbI Anorei B ¢a3e KOJOIIEeHus,
BBIPAIIICHHBIE B YCIOBUAX TOPU30OHTAIBHOTO KIMHOCTATUPOBAaHUA, «LIAKI-2%
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Fig. Influence of the simulated microgravity on the amount of leaves of wheat plants ,

infected with WSMW on 52nd day of cultivation, variety — Apogee); I'K — horizontal,
BK -—vertical clinostating; control — motionless plants

Puc. BiusHue MOAEIMPOBAHHOW MHUKPOTPABUTALMA HA KOJIMYECTBO JIMCTHEB Yy  PaCTECHUU
nieHunpl, uHpumupoBanHot BIIMII (52 cytku kyabtuBHpoBaHus, copt Amoreit); 'K —
ropuzoHTalibHoe, BK — BepTUKaIbHOE KIMHOCTATUPOBAHUE; KOHTPOJIb — HEMOJABUKHBIE
pacTeHus
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Fig. Influence of the simulated microgravity on length of ear of wheat plants infecting
with WSMW on 52nd day of cultivation, variety — Apogee. 'K — horizontal, BK —

Puc. BnusgHue MOIEIUPOBAHHON MHUKPOTPABUTALMA Ha JUIMHY KOJIOCA y  PacTEHUU
neHunbl npu nH@uuupoBanuu BIIMII 52 cytku kynbTuBUpoBaHusA, copt Amnoreit; ['K —
ropuzoHTalibHOe, BK — BepTHKanbHOE KIMHOCTATUPOBAHUE; KOHTPOJIb — HEIOJBUKHBIC

pacTeHus

BK

KOHTPOJ1b

vertical clinostating; control — motionless plants
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Fig. Influence of the simulated microgravity on the amount of ears in the ear of
wheat plants infecting with WSMW on 52nd day of cultivation, variety — Apogee.
I'K — horizontal, BK — vertical clinostating; control — motionless plants

Puc. Biusgnue MoaenvpyeMor MHUKPOTPAaBUTALMU HA KOJIMYECTBO KOJIOCKOB B KOJIOCE
pacteHuid nueHubl npu uHuupoBanuu BIIMII 52 cyTku KynbTHBUPOBAaHUS, COPT
Anoren; 'K — ropuzontanbHoe, BK — BepTUKaibHOE KIMHOCTATUPOBAHUE; KOHTPOJIb —
HETIOJBUYKHBIE PACTCHUS
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Fig. Dynamics of antigens maintenance of WSMW in the wheat plants under
Influence of the simulated microgravity, variety — Apogee: I'K — horizontal, BK —
vertical clinostating; control — motionless plants; HK — motionless plants

Puc. /lunamuka conepxkanusa antureHoB BIIMII B pacTeHUsIX NMIIEHUIIBI MO BO3/ICHCTBUEM
MOJICJIMPOBAHHOM  MUKporpaButauuu, copt Amnoren: [K —  ropusoHTansHOE

KIMHOCcTatupoBanue; BK
(HEMOABU>KHBIE PACTCHUS )

BEpTUKaAJIbHOE KiInHOCTatupoBanue, HK — koHTpOIB
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Fig. Elektronograma of WSMYV, abstracted from the Apogee wheat plants, grown under
the conditions of motionless control, JEM-1230, Japan

Puc. Enextponorpama BIIMII, BbII€IEHHOTO U3 PACTEHHUM MIIEHUIBI ATIOTEN, BBIPAILICHHOU
B YCJIOBUSX HEMOABHKHOTO KOHTpOJIsL, JEM-1230 , Anionus, ¢ mpucraBkou



Wheat cv. Apogee (four reproduction), 2009 .



Fig. Krimska Rose potato plants with the symptoms of viral infections (PVY,
PVX, PVM) in stationary control.



BupoLuyBaHHA pocnuH KapTonsii B KriHocTtaTax Lumkn-2 ta KI-8.
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EnektpoHorpama M-, X- Ta Y-BipyciB KapTonni CoOpTy
Krimska Rose . IHCTpyMeHTanbHe 30ifnblUeHHS
30 000



Electronogram of PVY and PVM potato viruses in
the leaves of the microclone Krimska Rose after
clinostating of paternal plants. Negative contrasting
with 2% PTA solution, pH=7,0 instrumental
magnification = 30000.
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Potato cv. Krymska rosa under in vitro condition
iIn KG-8 clinostat



Potato cv. Krymska rosa under in vitro condition in
Cycle-2 clinostat
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Fig. Virus free regenerants of potato plants



BbIBObl

* [loka3saHo, 4yTo npwu ONNTENbHOM
KNMMHOCTATUPOBaAHUN  MNPOUCXOOUT  YrHETEeHue
penpoaykuun supyca NMI1 B MIHOKYNMpPOBaHHbIX
pacTeHuax nweHuubl copta Anoremn.

« B pacteHuax kaptopena (npn nepBUYHOM
MHPMLMPOBaAHUN KnyoHewn) npoTeKkaHne
BUPYCHOU WHMEKUMM B CUCTEME «BUPYC -
pacTeHne-xXo3sanH» 3aBMCUT  OT TreHoTuna
PACTEHNN N NaTOreHa.

 CHWXeHne penpoaykLuMm HEKOTOPbIX BUPYCOB
NPpU KIIMHOCTaTUPOBaAHUM MOXHO MCMONIb30BaTb
B COBPEMEHHbIX OMOTEXHOMOINMAX, a Takke Ons



THANK YOU FOR YOUR ATTENTION!
CITIACUDBO 3A BHUMAHHUE!

JTSIKYIO 3A YBATY!



[1akyto 3a Baluy yBary




This type clinostats are employed in gravitropic reaction research
and in space biology (Shen-Miller, 1968; Merkis, 1990). The scheme
of container rotation.

__L a— horizontal rotation;

b — vertical rotation;

o, — angular speed of a container, rad-s1;
o, — angular speed of a platform, rad-s,
gravity vector is perpendicular to the
plane of a figure.

Schemes of clinorotation in “Cycle-2”»



Clinostat Cycle-2

































