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PE3HOME

BeretatusHuTe BPBbX4YETA
Bb3pacTHM AbpBeTa Taxus, W3non3sanu
KaTo eKCnMaHTX 3a BbBexaaHe B in Vitro
KynTypa, Haln-4ecTo ca MHOro 3apaseHu.
PyTWHHO W3NON3BaHUTE MNPOTOKOMM HE
ycnaeaT Aa enuMuHUpaT Tasu BuCOKa
CTENEH Ha KoHTamuHauus. B HacTosLwoTo
npoyYysBaHe ca oOLeHeHn peauula HOBU
npoueaypu 3a ctepunusauns. 3a uenta e

oT |

“3non3eaH pa3TBOp Ha cpebbpeH HUTPaT |
(AgNO-) B Tpu KoHUeHTpauun — 0.1, 0.5 |

unun 1.0%. EkcnnaHtute ca TpeTupaHu C |

BCAKa OT Te3n KOHUeHTpauun 3a pAea
nHTepsana ot epemMe — 3 unn 5 muHytn. B
[ONBbNHEHWE, 4acT OT  EKCnnaHTuTe,

00OpaboTeHn Mo ropeonucaHust HaywH, ca |

notansHu B 2.5% pasTBOp Ha kanuues

|

XUNOXNOPUT 3a 5 MuHyTW. KaTto koHTpona |

e u3nonsBaHa CcTaHgapTHaTa
ycnewHo npunarasa B Hawara
nabopaTtopua 32  ApyrM  AbPBECHK
BMAOBE. T4 BKNW4YBA noTtanaHe Ha
excnnaHTute B 5% pas3TBop Ha Kanuues

cxema.

SUMMARY

Vegetative shoot apices of Taxus,
commonly used as explants for in vitro
shoot cultures, particularly mature ones,
are under high risk of contamination. The
routinely used protocols proved
unsuccessful to eliminate this high rate of

contamination. In the present study,
several disinfection treatments were
evaluated.

Silver nitrate (AgNO3;) solution was
prepared at three concentrations - 0.1, 0.5
and 1.0%. Explants were subjected to the
three concentrations for two exposure
durations — 3 and 5 minutes.

These treatments either were
completed at this point or were followed
by immersion of the explants in 2.5%
solution of Ca(OCl); for 5 minutes.

As a control treatment, the standard
sterilization procedure ordinarily used in
our lab for other woody plants, was
employed. This procedure included
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xunoxnoput  [Ca(OCl);] 3a 5 MAHYTY, |
nocnegsaHo OT TPWKPATHO nannaksaxe |
cbC CTepunHa Aectunupaxa BOAa. Taka
NOAroTBEHWTE  BpbX4eTa OT  BCUYKM
TpUHajeceT BapuaHTa ca Kyntusipani
Ha xpaHutenHa cpeaa WPM, oboraTeHa c
164uM seatun + 250mg I KasewH
xugponusat (CH)  Bknio4saHeto Ha
AgNO; 3HAYUTENHO - nosuiaea
ecukacHoCTTa Ha cTepunusauynsaTa B
cpaBHeHUe ) KoHTponara.
KomGuHupaneto Ha AgNO; ¢ Ca(OCl);
criomMara 3a CbxpaHABaHe >XW3HEHOCTTa
Ha BbBegeHUTEe B KynTypa BpbXYETa.
KomMBUHWPaHWAT BapwaxT C 1.0% AgNO;

3a 3 wmuHyTM Hamansea Opos  Ha
3apaseHnTe KynTypu oT Taxus Ao 20% ¢
eQHOBPEMEHHO 3anasBaHe
»Un3HecnocobHocTTa Ha 65% oT
eKkcnnaHTuTe.

KniouoBu aymu: Taxus baccata L.,
Kanuues XUMOXIOPUT, in vitro,
Ae3nHdekuns.

yBo[

A3BecTHO e, ye no

[AbpBECHUTE PacTeHUA Ha OTKPUTO
uma Borata Mukpocdnopa n TOBa
3aTpydHsiBa cTepunusauvaTa UM

(Young u ap., 1984). MNpwu Taxus ca
yCTaHOBEHW ronam Bpon
eHAoUTHN MUKPOOpPraHn3mu
(Stierle u ap., 1999), kouto ce
oTHacaT kbm 300 rbOUYHM ¢

BakTepuanHu poaose (Strobel
op., 2001). Cnea sbBexXaaHe B
KynTypa Ha TbKaHu OT Taxus, v no-
cneyuanHo OT cTapu [AbpBeTa,
4ecTo ce ycTaHoBABa
GakTepuwanda u rbbHa 3apasa
(Jaziri n ap., 1996). B
[EeNCTBUTENHOCT TOBA e
OCHOBHaTa  NPUYUHA, nopagu
KOSTO w3cnepoBaTenuTe cpewart |
TPyAHOCTU Npu BbBEXAAHE Ha |

immersion of the explants in a 5% solution
of calcium hypochlorite [Ca(OCl)] for 5
minutes. followed by three rinses with
sterile distilled water.

Explants  from the:  thirteen
treatments were aseptically cultured on
WPM-based medium supplemented with
1.64uM zeatin + 250mg I CH. Involving
AgNO; highly improved the efficacy of the
sterilization process comparing to the
control.

Combining AgNO; with Ca(OCl),
helped the explants keep their viability.
Combined-AgNO;  (1.0%) - 3min
eliminated contamination of Taxus apical
shoot culture to a considerable extent
(20%) with high viability of explants
(65%).

Key words: Taxus L. calcium

hypochlorite, in vitro, disinfection

INTRODUCTION

Woody and mature plants
growing in the open field are
known to harbor a large amount of
microflora and are very difficult to
sterilize (Young et al, 1984).
Taxus plants have been found to
be associated in vivo with a large
number of endophytic
microorganisms (Stierle et al.,
1995), which includes more than
300 fungal and bacterial genera
(Strobel et al., 2001).

After incubation of Taxus
tissues, especially from older trees,
bacterial and fungal
contaminations are  frequently
observed (Jaziri et al, 1996).
Indeed, this is the main reason
why  several  reviews have
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BUoga B KynTypa WH  BUTPO
(Kulkarni, 2007).

LLinpoko ce n3nonssart
Ae3nHMEeKTaHTN KaTo HaTpues u
Kanuues  XWOXNOPWUT,  eTaHon,
XuBadeH [AByxnopud, BOAOPOAEH

npeknc n cpedbbvpeH Hutpat. Wma
CbobLleHna 3a npunaraHeTo n Ha
APYrn areHTn 3a enuMuHuMpaHe Ha
KOHTaMuHauuaTa npu  in  vitro
kyntypu ot Taxus. Nhut wn
cvaBTopn (2007) cvbobulaBaT 3a
HUCBbK npoueHT (10%)’ 3apaseHun
Mnagun ekcniaHTu oT Tuc cneg
obpaboTBaHe cbc 70% eTaHon 3a
30 s 1 1%0 HgCl,. MNMpoTnBONNOXHO
Ha ToBa Kulkarni u gp. (2007)
otbenssear, ye ca nony4ymnu camo
10%-20% 4mcTn KynTypu npu
nsnonseaHe Ha benuHa unun HgCls.
MopobHu pesyntatn ca cbobuieHun
W OT Apyru asTopu 3a Taxus v 3a
apyru pactutenHu supose (Fett-
Neto u agp., 1992; Gibson un gp.,
1993 & 1995; Seki u gp., 1995;
Brukhin n gp., 1996).

3a npeogonssaHe Ha
BUCOKaTa cTenex Ha
KOHTaMuHauus npu BbBeX4aHe Ha
Taxus B in vitro kynTypa ca
npunarasn wn Apyrm npouenypw.
Kulkarni  »n  cwvasTopu  (2007)

nanonseat 3a . baccata subsp.
wallichiana, npepTpeTupaHe Ha
EKCNNaHTUTe 3a efHa How, ¢ 25
mgl’' pasTteBop Ha ohroKCaUumH,
nednokcauvH n umnpodnokcauuH,
KOeTo APacTUYHO NOHWXaBa
npoueHTa Ha 3apassBaHe oT 50%
ao 10%. Bwnpeku TOBA,
BKIMIOYBAHETO Ha aHTuMbuoTuuu B
XpaHuTenHata cpega Moxe gaa

highlighted the difficulties in in vitro
establishment of Taxus species
(Kulkarni, 2000).

The disinfectants widely used
are sodium hypochlorite, calcium
hypochlorite, ethanol, mercuric
chloride, hydrogen peroxide, silver
nitrate. Some other disinfectants
were reported for eliminating
contamination in in vitro cultures of
Taxus. Nhut et al. (2007) reported
a low contamination (10%) when
young explants of Taxus were
disinfested with 70% ethanol for 30
s 1%o HgClg

By contrast, Kulkarni et al.
(2007) reported that only 10%-—
20% of clean cultures were
obtained when bleach or HgCl;
sterilizes was used. Similar results
were reported in Taxus and other
different plants (Fett-Neto et al.,
1992; Gibson et al., 1993 & 1995;
Seki et al., 1995; Brukhin et al,,
1996).

Other procedures have been
developed to overcome the heavy
contamination encounter Taxus in
vitro culture. Kulkarni et al. (2007)
suggested for T. baccata subsp.
wallichiana, an overnight
pretreatment of various explants in
an aqueous solution with 25 mg I’
each of ofloxacin, pefloxacin, and
ciprofloxacin ~ which  drastically
reduced the contamination
percentage from 50% to 10%.
Nonetheless, antibiotics
incorporated in nutrient media can
lead to phytotoxic effects on
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nma OUTOTOKCUYHU eEKTU BbPXY
ekcnnaHTuTe.

B Hawata nabopatopun
N3NON3BaHUAT cTaHgapTeH
NpOTOKON 3a [Ae3nHpekuns 4pes
HakuceaHe B 5% pasTBop Ha
Ca(OCl); 3a 5 MuHYyTM CbLIO Cce
okasza HeycneweH 3a Taxus B
CpaBHEHWE C Apyrn uscnefBaHun
BUOOBE. Hawwvte  npeaxoaHu
nscnenBaHna ¢ Taxus nokassar,
Yye 3apassiBaHETO Ha EeKCrnnaHTuTe
npu BbBEXAAHE B KyNTypa € MHOro
CUNHO, HEe3aBUCMMO OT Ce30Ha.
HsikonkokpaTHuTe onuTn 3a
BbBEX4aHe B KynTypa  ca
KOMNPOMETUpaHn  OT  BUCOKUSA
NPOUEHT KOHTamMuHaums 7
JoBenoxa Ao 3arybu Ha KynTypw.
3a nony4YaBaHe Ha CTEPUIHU in
vitro kynTypu e Heobxogumo aa ce

paspaboTaT anTepHaTUBHY
NPOTOKOMM 3@  KOHTPON  Ha
3ambpcsaABaHeTo. B HacTodAwoTo
npoy4ysaHe ca 13Non3BaHun
pasnuyHmn npoueaypu 3a
AesuHdekumpaHe, BKITOYBALLN

tpetupaHua ¢ Ca(OCl); n AgNO3
WHdopmaumnaTa 3a n3non3BaHeTo
Ha  cpebbpeH  HUTpaT  KaTto
AE3NHEKTAHT MpW  TbhKaHHUTE
KynTypu € MHOrO OCKbAHa.

3aTtoBa Hawarta uen e pga
NPeanoXuM 1 MNPoOBEPUM  HOBU
npoueaypu 3a crepunu3ayna Ha
BereTaTuBHM eKcnnaHTu
Bb3pacTHM AbpeBeTa OT Taxus, C
yyactmneTto Ha AgNO; n Ca(OCl); B
Pa3fUYHN KOHLEHTpaLMn 1 nepuog
Ha Bb3gencTamne.

oT |

explants.

‘ In  our laboratory, the
| commonly practiced surface
!sterilization procedures (a 5 min
immersion in a 5% solution of
Ca(OCl);) had proven to be

relatively unsuccessful with Taxus
comparing to that with other plant
species studied.

Actually, our earlier studies
showed that in vitro cultures of
Taxus were ‘under high risk of
contamination, irrespective of the
season of collection. Repeated
incidence of high contamination in
our previous trials led to a great
loss, sometimes to running the
cultures, during the establishment
stage.

To obtain sterile in vitro
cultures, it was necessary to
develop alternative control
strategies for the contaminants. In
the present study, several
disinfection treatments were
evaluated involving calcium
hypochlorite and/or silver nitrate.
Scarce information is available

about the use of silver nitrate as a
disinfectant in in vitro shoot
cultures.

Therefore, the objective of
the present study was to propose
and to verify new procedures of
surface-sterilization ~ of  Taxus
explants from old trees employing
different combinations of AgNO3

with Ca(OCl); in different
' concentration and periods  of
| exposure.
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MATEPWAIT W METOOW

EkcnnaHTtuTe aKTUBHO
pacTawmM BpbxyeTa — ca cbhbbpaHu
oT 40 roauwHO AbpBO Taxus
baccata. Urnnykute ca nogpsiszaHu
U Bpbx4yeTaTta ckbceHun go 1.5-2.5
cm. Beuykn  ekcnnaHtkm ca
npomuBaHun c Teyaula Boga 3a 1
4yac, npeam BCUMYKM npoueaypute
3a pgesuHdpekumna. CrangapTtHaTa
cTepunuaaumsa,  n3nonssaHa B
HalwaTta nabopatopua (AakucBaHe
B 5% pastBop Ha Ca(OCl), 3a 5
MWHYTW) € u3nonssaHa KaTto
KOHTpona Ha ocTaHanute 12
TpeTupaHus, BKIKOYBALLM
cpebbpeH HuUTpaT u/vnun kanuues
xunoxnoput.  EkcnnaHtTute  ca
noTansHW BbB BCAKa egHa oT
TpuUTEe KOHUeHTpauum Ha AgNO;
(0.1, 0.5 and 1.0%) 3a 3 unn 5
MUHYTU.

Cnen TOoBa  nonoBuHaTa
eKCNMaHTN ca NPOMUTU TPUKPATHO
no 10 MWH. CbC CcTepunHa
AecTunupaHa BoAa M 3anoXeHu Ha
XpaHuTenHara cpega.

Hpyrata nonoBuHa e
TpeTupaHa AonbIHUTENHO ¢ 2,5%
Ca(OCl); 3a 5 MUHYTU U OTHOBO
TPUKpaTHO NpomMuTa CbC CTEpUNHa
AecTunupaHa Bojaa.

Tosn BapumaHT e obosHauveH
kKato KombuHupaHo cbc AgNO;
TpeTupaHe. Bcuykn ekcnnaHTu ca

KynTuUBMpaHu Ha OCHOBHa
XpaHuTesnHa cpena WPM,
cbabpxawa 1.64uM 3eatuH #

250mgl'CH un 5 g I" arap. 3a
BCEKU BapuaHT Ha TpeTupaHe ca
3anoxeHn no 20 enpyBeTkM C no

MATERIAL AND METHODS
' Explants — actively growing
shoots - were collected from a 40-
year-old Taxus baccata tree. The
needles were trimmed and then
1.5-2.5 cm long shoot apices were
prepared. All the explants were
rinsed with running water for one
hour before applying any of the
disinfection procedures tested. The
routine surface sterilization
procedure used in our laboratory
(immersion in a 5% solution of
Ca(OCl); for 5 minutes) was
employed as a general control
comparing with other 1
' disinfection treatments involving
' silver  nitrate  and/or  calcium
' hypochlorite. Explants were treated
' by immersion in any of the three
' concentrations of AgNO3 (0.1, 0.5
‘and  1.0%) for two exposure
durations (3 and 5 minutes). After
(that, one half of the explants
' received three rinses with sterilized
| distilled water, 10 minutes each
~and then was cultured on the
Jcorresponding nutrient medium.
The other half of the explants was
rinsed only one time with sterile
distilled water for 10 minutes and
then exposed to 5 minutes
immersion in  2.5% solution of
Ca(OCl), (shall be referred to
hereinafter as the combined
AgNO;  treatments). All the
explants were cultured in test
tubes containing WPM medium
supplemented with 1.64uM zeatin,
250mg I CH and 5 g I agar.
Twenty tubes were assigned for
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eWH eKkcnnaHT. each treatments with a single

MukpopacteHusTa ca | explant contained in each tube. All
KynTMBMPaHU nNpu Temnepatypa | cultures were kept at 22+2°C
2242°C n cpotonepuog 16h pew/ | under 16-h photoperiod

8h How (dpnyopecueHtHn namnu | (fluorescent tubes OSRAM 40 W,
OSRAM, 40W; 40 pmol m?2s”' | 40 umol m? s PPFD). Data on
PPFD). OtuutaHn ca npoueHTbT | contamination percentage (%) and

3apaseHn ekcnnaHTu u TAxHaTa | explant performance were
XN3HEeCnocobHOCT. regularly recorded.

PE3YNTATU U OBCBXOAHE RESULTS AND DISCUSSION
YcTaHoBEHU ca 3HAYUTENHN | Significant differences were

pasnuku mexay npoueaypute no detected among treatments with
OTHOLUEHWE Ha npoueHTa Ha | respect to contamination which
3apassizaHe, Bapupaly ot 15% fo | ranged between 15% and 90%
90% (Ta6nmua 1, durypa 1). | (Table 1, Figure 1).

Ta6nuua 1. NMpoueHT Ha 3apa3siBaHe U XM3HECNOCOBHOCT Ha eKcniaHTuTe oT T
baccata L., cnep pasnuyHM Mpoueaypu 3a [AOe3uHcpekuws, BKIHOYBaWK
cTaHAapTHa cTepunusaums ¢ 5% KanuueB XUMOXMOPUT 3a 5 MUHYTH (koHTpoOnNa)
M TPETMpaHUs CbC cpeGbpeH HUTPAT Cbe unu 6e3 Kanuues XMNOXNOPUT

Table 1. Contamination % and in vitro performance of shoot explants of T.
baccata L. exposed to various disinfestation procedures including the standard
disinfestation procedure with 5% Ca(OCl), for 5 minutes (control) compared to
newly developed procedures involving AgNO; with/without Ca(OCl),

Disinfestation treatment Contamination %** Explant performance
Disinfectant & Dura After After Total* Necro Viable %
concentration tion 1week 3wks sis

min. o, Of clean  Of total

cultures cultures
Ca(OCl), (control) 5.0% 5 75 15 90° 34 66 10
AgNO; 0.1% 3 50 15 65" 33 TS 20
5 35 10 45°¢ 12 88 40
AgNO; 0.5% 3 15 0 15° 50 50 40
5 25 10 35« 46 54 35
AgNO;  1.0% 3 25 10 35« 55 45 25
5 5 20 25 % 83 17 10
AgNO; 0.1% + Ca(OCl), 3 20 25 45°¢ 50 50 25
5 25 35 60° 25 75 30
AgNO; 0.5%+ Ca(OCl), 3 50 10 60" 0 100 40
5 30 5 35 54 46 30
AgNO; 1.0%+ Ca(OCl), 3 15 5 20 ¢ 19 81 65
5 30 15 45°¢ 64 36 20

“PasnuyHuTe OYKBM Ha BCAKa KOMOHa Ha B3aUMOAENCTBME MOKassaT ChlecTseHa
pasnuka no DMRT, P<0.05
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*Means within the same column with a common letter are not significantly different at
5% level using DMRT, P<0.05.

“*TIpouUeHTHLT Ha 3apassiBaHe € WIYUCNEH KaTO OTHOLWEHME KbM MbpBOHAYaNHNS Bpown
ekcnnaHT. Bcako TpeTupaHe e npeacTaBeHo Hai-manko oT 20 ekcnnaHTa B Ase
noBTOpeHus. EkcnnaHTute 6e3 BuWAWMAa KOHTAMWHAUMA Cca  OTYMTaHW  KaTo
KU3HECMOCOBHM MW HEKPOTMPANU(YNCTU, HO HEKPOTUPaNW).

**Contamination % was calculated relative to the total initial number of explants used
Each treatment comprised at least 20 explants in two replicates. Explants showing no
detectable contamination by the fourth week were scored as viable or necrosis (clean
but necrotized).

100

Contamination %
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w0 S Blieniie | I v L o
5.0% 0.1% 0.5% 1.0% 0.1% 0.5% 1.0%
Ca(OCl)2 AgNO3 AgNO3 + Ca(OCl)2

®ur. 1. NpoueHT Ha 3apa3eHn Ha BpbxyeTa oT T. baccata L. crnen npunaraHe Ha
pasnuyHu npouenypu 3a crepunusauusa. PaanuyHute GyKBM Ha BCAKa KOMOHa
nokassear cblecTBeHa pa3nuka no DMRT, P<0.05

Fig. 1. Total contamination % of shoot apex explants of T. baccata L. exposed to
various disinfestation procedures. Mean separation by DMRT, P<0.05

Mpu  BcuukM  u3cnepBaHu Contamination was

METOAN € OTYETEHO 3HAYUTENHO
orpaHn4yaBaHe Ha 3apa3siBaHETO B
CpaBHEHWe C KoHTporaTa, npu
KOoATO e HabnwgasaH Han-BUCOK
MPOUEHT koHTamuHauuns (90%).
Cpen BCWYKM BapuaHTu Ha
TPeTVpaHe Mo KOHUEHTpauuum u
NPOABIMKUTENHOCT, W3MOJI3BAHETO

significantly limited due to any of
the developed methods comparing
to the control treatment which

exhibited the highest
contamination (90%).

Averaged over the
concentrations and  treatment

durations, using the sole treatment
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Ha AgNO3; camocToAaTenHo e Hai-
eeKTUBHO B cpaBHeHue

kombuHupaHeto ¢ Ca(OCl),. Kato |

LUSN0 Hal-HUcKaTa KOoHUeHTpauus

(0.1%) nokassa Hau-HUCKa
eduKacHOCT nNpU KOHTpona Ha
KoHTamuHauuaTta. EdwukacHocTTa
Ha BCEeKM OT u3nonsaBaHuTe
Aes3vHgekTaHTy ga  enumMmuHupa |
KOHTaMmuHauusaTa HapactBa npu

noBuLLIABaHE Ha KOHLUEeHTpauuaTta
Mmy. WsnonssaHeto Ha 0.5%
NoAxXo4ALWO npyu camoOcTasTenHo
npunaraHe Ha AgNOs, pgokaTto
KOMOWHMpPAHOTO TpeTupaHe e no-
edekTeHo npn 1.0%.

OTtyunTtaHeTo Ha
B3anMOAENCTBMETO mexay
Ae3vHdekTaHTa, KOoHUeHTpauuaTa
n NpoOAbIKUTENHOCTTA Ha
TpetupaHe ©Ou Ouno ocobeHo
Nofie3Ho 3a WHTeprnpeTupaHe Ha
HawwuTe pesyntaTtn. Han-gobpute

BapuaHTh 3a cTepunusauusa, C
HefoKasaHa CTaTUCTUYECKHN
pasnuka, ca TpeTupaHe 3a 3
MuHyT 0.5% AgNO; (camo 15%
3apaseHun eKCnnaHTK),
komBuHupaH 3muH. 1.0% AgNO3 ¢
Ca(0Cl), (20% 3apaseHu

ekcnnaHtn) n 5munH. 1.0% AgNO3
(35% 3apaseHu ekcnnaHth). 3a
pasnuka ot Tax, 50 % 3apassaBaHe
€ OTYETEHO cnej Tpy ceamuum npu
KOMOWHWPAHOTO TpeTupaHe C Haw-
HuckaTa nscnepsaHa
koHueHTpaumsa Ha AgNO; (0.1%) u
80% 3a AgNO; (1.0%) - 5 muH.
Bbnpekn 4e KOHTAMUHAHTUTE He

ca naeHTuuunpaHn B
HacToALlOTO  u3cneaBaHe, Owu
MOTTO pa ce

| disinfectant
e |

of AgNO; was generally more
effective than the combined
treatment with Ca(OCl)a2.

The lowest concentration
(0.1%), overall, exhibited the least
efficacy in controlling the
contamination.

The ability of any of the used
to eliminate
contamination increased when the
concentration was raised.

Using of 0.5% suited the sole
treatment of AgNO; treatment
while the Combined-AgNO3
treatments were more effective at
1.0%.

The interaction amongst the
disinfectant, concentration and
treatment duration could be more
beneficial to interpret our results.

The best treatments in
controlling the contamination, with
no significant differences, were
AgNO; (0.5%) — 3 min. (156%),
Combined-AgNO; (1.0%) - 3min
(20%) and AgNO; (1.0%) - 5min
(35%).

Unlike the other treatments,
approximately 50% of the
contamination recorded for the
Combined-AgNO; (0.1%), and 80%
for AgNO; (1.0%) — 5min., took
place later during the third week
after the culture.

Although contaminants were

npegnonara ' not identified in the present study,
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HanM4YneTo Ha pasnuyHn rebHU K ]the presence of different fungal

BakTtepunanHu naToreHu no
cneunduyHmMTe UBeToBe U opmMu

Ha KonoHuuTe, pas3BumBalM ce No
eKcnnaHTuTe un  XxpaHuTendara
cpena.

Kanuuesnat xunoxnoput e
LUMPOKO n3nonssaH
AE3VHMEKTAHT, MHOTO edeKTUBEeH
cpeLly Baktepun. Hopwu
MUKPOMOMapHW  KonuyecTBa ca
AOCTaTbyYHM, 3a p[a pedyumpar
3Ha4YnTenHo BakTtepwanHaTa
nonynauus. B HawaTa
nabopatopus Ca(OCl), ce
n3nonsea yCrneLwHo 3a

Ae3VHMeKunMpaHe npu BbBeXjaHe
B in Vitro kynTypa Ha eKkcnnaHTu oT
PasfiMyH1 BUAOBE, BKMKYUTENHO U
OBPBECHN. MpeaxogHuTe HK
n3crniegBaHna ¢ Taxus nokasaxa,
Ye 3apassiBaHeTo Ha eKkcrnnaHTuTe |
npu BbBEXAAHE B KyNTypa € MHOro |
CUITHO W nMoHAKora pgocTura f[o
100%. Bb3moxHo e ToBa ga ce
ABIDKN Ha akTa, Ye KaTo JoHOp e
“3NoN3BaHO MHOro CTapo AbPBO. B
NOTBbPXAEHMWEe Ha ToBa ca
nacneaBaHuatTa Ha  Nhut n
cbaBTopu (2007), 4ye ekcnnaHTn oT
45-AHEeBHN KNOHoBe OT Taxus ca |

100% 3apaseHu cnepg
AesnHdekynpaHe cbe 70% eTaHon
3a 30 s u 1 % HgCl.
MexayBpemeHHo mnagute
eKcnnaHTu Aasart MO-HUCBHK |
npoueHT 3apasa (10%), ¢ no-

Aobpa npexuBsemMocT 1 passuTHe
Ha HOBW Nbnku. [lpyra npuymHa 3a
AOKNajBaHWTE  TPYAHOCTW BbB
BPb3ka C BbBeXOaHETo B in Vitro
KynTypa Ha BUAOBE OT Taxus Moxe |

and bacterial contaminants could
be inferred from various colors and

shapes appeared in the
contaminated cultures.
Calcium hypochlorite is a

widely used disinfectant known to

be a very effective killer of
bacteria; even micromolar
concentrations are enough to
reduce bacterial populations
significantly.

In our laboratory, Ca(OCI),
has been successfully used for
surface sterilization of in vitro
cultures of several plant types,
including other woody plants.

However, in our preliminary
studies with Taxus, in vitro shoot
cultures were under high risk of
contamination (up to 100% in
some cases). The reason beyond
this could be the relatively old

| donor trees.

This is supported by the
fmdmgs of Nhut et al. (2007) that
explants from 45-day-old branches
of Taxus were under high risk of
contamination (100%) after
disinfection with 70% ethanol for

130's, 1 %o HgCly.

Meanwhile, the young
explants give a lower
contamination (10%), with higher
survival rate and shoot percentage.
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fJa Obae YCTAaHOBEHUAT ronsim | Another reason for the
Bpoit eHaouTHY BakTepun 1 rebu | reported difficulties in in wvitro
npw pacteHusTa oT Tuc (Stierle u | establishment of Taxus species
ap., 1995;Kulkarni, 2007). could be the large number of
HacTosauwoTo nacnensaHe | endophytic bacteria and fungi
nokasa MHoro aobpa edekTusHoCT | associated in  vivo with Taxus
Ha AgNOs; kaTo Ae3UHMEKTaHT npm’plants (Stierle et al, 19995;
BbBEXAaHe Ha eretatusHu | Kulkarni, 2007).
Bpbxyeta oT Taxus B in vitro
KynTypa, BbBbNpeku  ockbAHaTa
MHdopmaLums 3a usnonssareto my | high efficacy of AgNO; as a
B TakbB acrnexT. Hskown | disinfectant to in vitro shoot
nscneposatenu npenopbusat | cultures of Taxus, though scarce
TpeTupaHe Ha cemenata wm | information is available about the
3apas3eHn  KOpeHW Ha  MHOro - use of silver nitrate in this respect.
pacTeHnss CbC cpebbpeH HUTparT, ] Some investigators suggested
nocneaeaHo OT notansHe B | treating seeds or diseased roots of
pasTBOp Ha HaTpueB xmopua 3a | many plants with silver nitrate
HeyTpanu3npaHe nnu | followed by immersion in sodium
npeunnutupaHe Ha  cpebpoto,  chloride to neutralize or precipitate -
Hanpumep npu dypmn (Ahmed u  the silver, for example date fruits
Robinson, 1998), euemuk (Yun un | (Ahmed and Robinson, 1998),
op., 1994), sapasenn kopenn u  barely kernels (Yun et al., 1994),
HaZ3eMHW YacTu Ha Poa pratensis | diseased roots and crowns of Poa
(Raffle u Hsiang, 1998), kopeHu Ha | pratensis  (Raffle and Hsiang,
osec u nweHuua (Carter n agp., 1998), roots of oat and wheat
1999). 3a pesuHekumpaHe Ha | (Carter et al., 1999).
BpbXxHU ekcnnaHtn Campbell u
Tomes (1984) cwmdataTr, 4e W For disinfecting shoot
NaOCI n AgNO; ca edekTusHu 3a | explants, Campbell and Tomes
pefyuupaHe Ha 3apassiBaHeTo 4 | (1984) assured that both NaOCI
nossonseat 6bp3 pactex Ha and AgNOs; were effective in
BpbxyeTaTa. Anekcute, notoneHun  reducing contamination and
B 1% AgNOsz 3a 1 wnu 3 muHyTw, | allowing rapid growth of the shoot
umart HUCBK npoueHT | tip.
koHTamuHaums (15% wu 10%,
CbOTBETHO) un pobpa Shoot tips which were placed
YXU3HECNOCOOHOCT. Bce nak, | in AgNO; at a concentration of 1%
obave, BpbxyeTaTta, | for either 1 or 3 min had low
cTepunuanpaHn cbc cpebbpeH  contamination rates (15% and
HUTpaT, YecTo nokadseseat ckopo | 10%, respectively) and  high
cnen TpeTMpaHeTo WM U umart | survival rates.

The present study showed a
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nbpBoHa4aneH cnab pacrtex. [lo-
NPoOABLIMKUTENHOTO TPETUPaHE CbC
cpebbpeH HUTpaT penyuupa
KOHTaMmuHauuaTa, HO MOHWKaBsa
APacTUYHO TpeXuBseMocTTa Ha
BpbxyeTaTta. [lopagn TOBa €
U3KNIYUTENHO BaXHO ga ce
npeumsupa edukacHoctTTa  Ha
cTepunusaunaTa He camo
cbobpasHo npoueHTa Ha
3apasaBaHe n cnopen
KU3HEHOCTTa Ha
AEe3NHMEeKUMpaHuTe  eKCnnaHTu.
banaHcbT mexay KoHUeHTpauuaTa
Ha AesvHdekuympawma areHt wu
npoABIMKUTENHOCTTA Ha
TpeTupaHe Tpabsa pga 6baar
onpeaeneHn emMnupu4yHO 3a BCEKU
TUN eKCnNaHTW, nopagu Bb3MOXHa
(OUTOTOKCUYHOCT. B
NpeacTaBeHOTO W3cneaBaHe Hue
onpegenuxme xuaHecnocobHocTTa
Ha  M3MNon3BaHuA  pacTuTeneH
marepuan Kato nNpoueHT Ha
YUCTUTE KYNTYpPU KbM 0BLLMsSt Bpoi
Ae3nHdekumTpaHu eKcniaHTu
(Tabnnuya 1). MsnonseaHeTo Ha
KOMOUHMpaHO  TpeTupaHe  CbeC
AgNO; Boau, kaTto uydano, 4o no-
KU3HECNoCobHM  ekcnnaHTn, B
CpaBHEHWE CbC CaMOCTOATENHOTO
My NPUNOXEHUE. Han-Bucok
NPOLEHT XN3HECNOCOOHN
eKCrnnaHTu ca Mony4YeHun npu
KoMmbuHunpaHoTto TpetupaHe ¢ 1.0%
AgNO3;  3a 3 MUHYTH (%
enMMUuHUpaHe Ha KoOHTaMmuHauusTa
po 20%. Ot pgpyra cTpaHa,
Xn3HecnocobHocTTa Ha
eKCNNaHTUuTe npu  KOHTPOSTHUA
BapuaHT Hamansea o0 10 % wu
Bapupa ot 10 — 25% npu AgNO;

However, shoot tips surface
sterilized with silver nitrate turned
brown soon after surface
sterilization and initial growth was
slow. Longer treatments in silver
nitrate reduced contamination but
also lowered the survival of shoot
tips dramatically.

This why it is quite important
to judge the efficacy of a surface
sterilization treatment according to
both the contamination percentage
along with the performance of the
disinfested explants.

A balance between
concentration and time must be
determined empirically for each
type of explant because of
phytotoxicity.

In the present study we
determined the viability of the plant
materials used as a percentage of
the clean cultures or the total
disinfested explants (Table 1).
Using Combined-AgNOs3 resulted,
generally, in higher viability than
the sole AgNO3; treatment.

The highest percentage of
viable explants was obtained when
Combined-AgNO; (1.0%) - 3min
was applied.

The same treatment was
noticed to eliminate contamination
to 20%. Viability, on the other
hand, decreased to 10% in the
control and ranged from 10-25% in
AgNOs (0.1%) - 3min, AgNO;
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(0.1%) -3 muH, AgNO3 (1.0%) — 3 | (1.0%) -

MUH. U 5SmuH., Combined-AgNO;
(0.1%) -3 MuH. To3n npoueHT
poctura oo 40% npu BapuaHTuTte
cbc AgNO; (0.1%) -5 muH., AgNO3
(0.3%) — 3 MUH. N KOMBUHUPAHWNS
BapuaHTt AgNO; (0.5%) 3muH c
Ca(OCl),.

n3soau

B3 ocHoBa Ha nony4yeHuTe B
HACTOALLOTO nscneneaHe
pesynrtaTtu MOXEM Aa
npenopbYyame KOMOVHWUpaHus

BapuaHT AgNO3 (1.0%) — 3 MUHYTH
+ Ca(OCl), kaTo Hai-nogxoadLLl no
OTHOLUEHME Ha KOHLUEeHTpauum wu
NPOABIMKUTENHOCT Ha TpeTupaHe.
ToBa TeTpeTupaHe Hamansiea
Opoa Ha 3apaseHuTe KynTypu OT
Taxus po 20% c eAHOBPEMEHHO
3anasBaHe »*u3HecnocobHoCcTTa Ha
65% oT ekcnnaHTuTe.
BnaropapHocTu
[MpeactaBeHOTO u3cnensaHe
€ TMNnoAKpeneHo OT nporpamarta
Erasmus Mundus External
Cooperation Window (EMECW), B
pamkuTe Ha npoekt 132878-EM-1-
2007-BE-ERA Mundus-ECW.

3min and 5min,
Combined-AgNO3; (0.1%) - 3min.

This percentage increased to
reach 40% in each of AgNO;
(0.1%) - 5min, AgNOs; (0.3%) -
3min and Combined-AgNO3; (0.5%)
- 3min.

CONCLUSIONS

According to the results
obtained in the present experiment
we could recommend Combined-
AgNO; (1.0%) - 3min as suitable
disinfectant concentrations and
period. This treatment could
eliminate contamination of Taxus
apical shoot culture to a
considerable extent (20%) and led
to high viability of explants (65%).
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