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1. Introduction (literature survey).

The plasma treatment of natural and artificial polymer surfaces is a widely used method to modify
the physical and chemical properties of the surface [1-7]. The plasma treatment creates a complex
mixture of surface functionalities which influence surface physical and chemical properties and results
in a dramatic change of wetting behavior of the surface [1-7]. Not only the chemical structure but also
the roughness of the surface is effected by the plasma treatment, this also could change the wettability
of the surface [8]. It has been also demonstrated recently that wetting of biological tissue (keratin)
could be modified by low temperature water vapor plasma [9-11].

The Laboratory of Polymer Materials of the Ariel University Center of Samaria applied cold
radiofrequency plasma for treatment of biological objects, including pollen, feathers and beans. We
demonstrated that the hydrophilicity of all these objects irradiated with cold air plasma during 3 min.
has been changed dramatically [11].

Seed dormancy is often released upon exposure to prolonged cold temperatures similar to those
found during winter in the mother plants natural habitat. Just as in bulb summer dormancy, there must
be metabolic activity in the dormant tissue for it to respond to the environmental cue. This generally
requires imbibition of the seed before the onset of cold or warm temperatures (Phillips, 2010). In some
cases, the seeds are dormant due to a hard seed coat that impedes water absorption. Although this is an
efficient mechanism that guarantees the survival and perpetuation of the species, it is also a factor that
limits propagation (E. P. Gongalves et al. 2011). Changing water absorbance characteristics of a
dormant seed could therefor change its dormancy release demands.

2. Goals of proposed investigation.

The main goals of the proposed research are:
1. Study of the interaction of the cold radiofrequency plasma with seeds. Study of the change of
hydrophilicity of seeds treated by cold radiofrequency plasma. Study of the change in the apparent
contact angle of seeds. Comparative study of the water absorption of seeds exposed to cold
radiofrequency plasma.
2. Comparative study in the change of the velocity of germination of seeds treated by cold
radiofrequency plasma.
3. Study of the interaction of the cold radiofrequency plasma with bulbs and seeds of flowers.
Comparative study of the water absorption, dormancy breakage kinetics, and possible disinfection of

bulbs of flowers exposed to cold radiofrequency plasma.



4. Study of possible genetic changes promoted by the cold radiofrequency plasma treatment of
biological objects.

3. Scientific impact.

Systematic study of the interaction of the cold radiofrequency air plasma will be carried out for the
first time. Pioneering comparative study of the change of hydrophilicity and velocity of germination of
biological objects treated by cold radiofrequency plasma will be performed out. Study of possible
genetic changes promoted by the cold radiofrequency plasma is of primary interest for scientific
community.

4. Relation to the Shomron area research.

The plasma pre-treatment of various seeds and bulbs resulting in a dramatic change in their
hydrophilicity will lead to the essential economy of water necessary for the germination period. The
importance of this is quite understandable in light of the undergoing water crisis. In addition, the
proposed shortening of bulb and seed dormancy breakage time can lead to substantial economic
advantage for the flower growers, as cooling costs and time needed for dormancy breakage are high. It
should be emphasized that the plasma treatment process is reliable, inexpensive and simple.

5. Preliminary results.

The preliminary results already obtained in the Laboratory of Polymers of the Ariel University
Center of Samaria are promising. Increased hydrophilicity and speed of germination of beans exposed
to cold air radiofrequency plasma were registered as demonstrated in Figures 1-2.

Figure 1. Beans dipped in water after 24 hours of immersion: non-irradiated left, irradiated right.
The speed of water absorption of irradiated beans was much larger than this of non-irradiated ones
(see Figure 1). Moreover, the velocity of germination of plasma-treated beans, illustrated with Figure 2
was increased significantly.



Figure 2. Accelerated germination of plasma treated beans (right) vs. non-treated ones (left) after 1
week of water immersion.
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®OPMYBAHHS CTPECOCTIMKOCTI MEHEI’)KEPIB IHHOBAIIIHHOI NISITBHOCTI
A.B. bap6inoBa
Tlonmascwvkuii HayionanbHuti nedazoziunuti yHieepcumem imeni B.I". Koponenka

CporosHi TpuBaJIMi cTpec 1 B TOMY 4ucii HpodeciiHe BUTOPaHHS € OAHUM 13 HaWOUIbIIMX
«BUCOKOBAPTICHUX» 30UTKIB oOpraHizaiii, OCKUIbKM HEraTMBHO BIUIMBA€ Ha MPOJIYKTUBHICTH TMpalli
MpaIiBHUKIB, 30UJIBIITY€E ITMHHICTD KaAPIB Ta 3HUKYE MPUOYTKOBICTh KOMIIaHI].

[Tix uwac cTpecoBUX cHTyamiil BiIOyBalOThCA mporecu (i3UUHOI Ta PO3YMOBO-TICHXIYHOT
ajanTamii 10 30BHIIIHIX Ta BHYTPIMIHIX JisHb. BiqmOBiIHO i caM CTpec MOXKHA PO3TIIAJATH SIK 3aXHCHY
peaxiito BiJl 30BHIIIHIX Ta BHYTPIIIHIX MOAPa3HUKIB (cTpecopiB). PazoM 3 mum cTpec - 11e KOMILIEKe
€MOLIIMHUX CTaHiB, BHUKJIMKAaHUX Y BIANOBIAb Ha pI3HI eKCTpeMallbHi [isiHHS. BUHUKHEHHS
po(eciiHOTO CTpECy HE 3yMOBIIOETHCS OJTHO3HAYHO Y B3a€MO3B 3Ky OCOOMCTOCTI ¥ YMOB Tpalli, —
HaBiTh XOpoIIa iX BIAMOBIAHICTH HE TrapaHTYy€ CTIMKOCTI A0 CTpecy, TOMy HIO € Oe3imiu iHImMX
(bakTopiB, MO IETEPMIHYIOTh II€il MpOIEeC, Ta M0 TOrO K 1 YMOBU poOOTH U NesKl XapaKTepUCTHKU
0COOMCTOCTI IOCUTh MIHJIUBI, 1110 MOPYIIY€ BUX1IHY 1X BIAMOBIIHICTb.

Crpec — 1e siBUINE, COPUYMHEHE MEBHOIO TPYIOK YMHHHUKIB, SIKI BXOIATH YIPOTUPIUYS MK
co6oro. HumMu mMoxyTh OyTH Benwkuid abo Manuii oOcsr poOiT, HE3aJ0BOJIEHICTH POOOTOH abo
3apOo0ITHOIO TUIaTHEI0, KOH(MIIIKT posiel, iX HEBU3HAYEHICTh, (D13UYHI, ICUXOJIOTIYHI Ta 1HIII TPUYHHU.
Jlns MeHeKepiB BIACTUBUM € 1H(opMaliiiHuii cTpec, 110 BUHHUKAE y CHUTyalisix iH(opMariitHux
NepeBaHTaKEHb, KOJM JIFOJMHA HE CIPABISETHCS 13 3aBJaHHSAM, HE BCTHTa€ MPUHAMATH TPaBHIIBHI
pimieHHst B HeoOximHoMy Temni. Cepen HaWOLIbII CTPECOT€HHUX MpOodeciiHUX BUMOT y mpodecisx
TUITY «JTIOJMHA — JIFOJIMHA» HAYKOBI[ BUAUIAIOTH TaKi:

- IOBTOTpHBAJIC Ta IHTEHCUBHE CIIJIKyBaHHS;

- HEJIOCTaTHE MOpPAJIbHE Ta MaTepialbHe CTUMYJTIOBAaHHS;

- HeJlocTaTHA npodeciiiHa miAroToBKa;

- eMOIIil{HI B3a€MOCTOCYHKH 3 KIIIEHTAMH Ta MiAJETITUMU;

- mpodeciiiHa BiAMOBIATbHICTD;

- HEMOJKJTUBICTh / HE3[IaTHICTh JTOTIOMOTTH a00 JisTH €()EeKTHUBHO;
- 13011115 BT TTIITPUMKH KOJIET.

Jlo ocHOBHHX cTpecopiB ympaBiiHChkoi AisuibHOCTI JI. [TomoBa, 1. CokonoB BigHOCSTH Taki
¢bakTopu: iHpopMalliiiHe HaBaHTaKEeHHsI; iH(popMaIliiiHa HeBU3HAYEHICTh; MI)KOCOOUCTICHI KOH(DIIKTH;

BHYTPIIIHLOOCOOUCTICHI KOH(MIIIKTH (BUKOHAHHSA J1BOX 1 OlbIlle (PYyHKI[IOHATBHUX POJIEH OJHOYACHO);



