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Abstract

Every year millions of orchid tuber are destroyed despi
pecies are consumed more frequentl|l yHbercaharst icdmet nodi rt hteu na
ecieedutofi food purposes due to |ts |l arge tuber size an
osper ms, there are challenges associated with their as)
appropritanieentc hweinihc atl h et rreiag h't amount and duration for
ancy could be eliminated. I n these treatments, the ai
inate seed dormabhay appeacaetl deehbvbdsseedhtas ultrasoni
Someti mes these methods may be more reliable and ef
asonic and vacuum t Hé axa méssenb e n tstekesmd s e rwrhii rceht ihoanv eo fd or m
stigated. For this purpose, ultrasonic and vacuum tre
assessed. Both treatments wereeddaunsi grmi fiinccarnetal sye ctohne
trol groups. The highest germiulhtat a®9oumdt fo¥ya3a nidiomw tdtehs n
cuum treated for 10 minutes (15.2%) when c ornepsapreecdt itvoel gyor
Ultrasound and vacuum treat ndentrsobiesereaeaasudidy tphreo moeé i mign anait
According to these results, the methods can be used safely

Key words:Hi mant ogbbespumdhtmasonic and vacuum treatments, G

Introduction be usvedktemm t he test a, and i mp
germinati on. These treatments
Orchi dasceanee of the | argelsysigaalupori np hfylsd ved roigngal dor
ants, with more than 28 ®B&ae&et.s,pk2z0l®&) .spanning 763 gene
ristenhusz o wewaerg g, h i Z0alceelahee use of sahlep has a |
y is also among the (#iolslti ajhkesap BAET i amecil®D9pf &
ri nogatpltahdeti sf eaomdn( Swair M8 po by grinding the dried
00uaaey. al 210t18)s wel |l OkedwHaecrae species. It is co
d seeds are generalhgt gdirfigmkeyiin Wit ler mmGt et ji
r on with other t alkahr admapean@r ampey YR&Gnt §€8n ChEAN
p m and few nutrlen?or}se' %te\ilrg%/yo[q.'rttg) tre ecnrlbeay”b (¢ C
support the deweho;mrfnertthea ht@ée) Qarvezet'”n% ! (
earliest stages (Baskin a{ lg @VZ?(%% ezlsiﬂo]il%/e% ra%l zfo%l“)

Terrestrial orchid se can m ama ed é
dor ma8Swar t(s & Dixon, 2 a ?) t 9 -
o s.a e

i mportant exogenous S
hydrophobecisegdoftcoat sur
(Wesdto.nal 210050y errestri al
surrounding t he embryo
nolic compounds, cut i
i erves, VYeiumigd sa
on & Kaitnall &0l

8). In additiaofp relgh e
str uMit werte ,a(l 21084 \3i) €t 9 .o een tub
 ack of endospenram ||narn@1éu ebefebhigd
d ®wt an wntsr i .eWetake@s @g¥ €Bncti on. was determine
I of the seed coat uWpiery ¢h apiidrearn dsadmudiufail s twiothh
to prompt ger minatd®berithiasheeeermlovenrhhirdsespedi @
ghti ng htyhse c@id e sdeorrcreacc @ fna(n&dl aivii € tTkee h ma rZk0eld9 )t hr eat i
. The first step i ngreheergedumé nabi arheprdece s sctiis
ition, which means ¢t lmatchti le isseeurmderbsohbeatdt ef ferx
surroundi hge sdemmwni abr2@d@mtance and owowerehdairbviees tuisneg. fT h
atments such as soaki ng nphoer tsaenetd st oi netsot ahbyl pi oschh laonr ietfef
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It i s Kknown t hat orchitche sseeésls . haRPee i ddEdmpamlpB/a r 3 5d e
originating from he seedLabWat erl/tUK)s wkanso wns etdh ato totbd al

t
reason for this is the di fafdijcouwsltteyd oni tvha tHearn npae npeHt rnaettieorn

the see@r cciotatti & Ghanie,t . 2200T;my-K 80X a | i Trokw o, Japan). Se
201Bécause it may somet i mebsi otsaakfee tnyo nctahbsi nfear (wvedtaesrs tld ) .
penetrate into t he testapl aceacchitrhahlay ®digmny oo lanedd sctualrt
germi nati on. Di fferent trelae memarsd dfi@bh4@d,Gt Do rftancuinidi,t
water penetratdemmiinnaitoi ose s tTeor eswhdo rntiecr oscope -K-S T-Bnec o,

the germination ti me, wat &ee $ sh gpatsth,e dGeirnmaon ys)e emhss tulsreat

vacuum and pr eMiswosehitr&aMinent HO98eeds and for counting
Loveys & Jusaites, all20eaé )NCusdoldiCiox 990) camer a.

technique wutilised for degrading the testa 1is soni cat
(Laueztéra 1994). Sonicati onMeahodd c hemi cal treat ments
cause cracks in the testa, facilitating the wuptake of
and nutrients by the embr yDisinfectibh ynd jsrdtreatménts Miseeds: HL1 9 88 per t i an
The inner and outer integunesntwermaylkhe etdhiimke&nend IEyp:
l'ignin or cellul ose,t hanr o=mkpari hi wiaxly ddiudisn faemacteison wi t h
the seed i mpermeabl e. I'n mheustsegds Tthteamt thtaeve séeds| owerd
relatively impermeable see@pe#oxiodaée, fahed®nmiryutogds waatt ear s
nutrients is pgtewvwd2nitledd, e(ABh& osnkeergr e r i ns edp utrher enea tteirme s
al, 2021) . Seeds with hard coats have been reported t
require scarification wi t hUlttasprmcotredtrheots: iOheeof the ethbdswusedso t o i n
its effectiveness ( \Baanw md&a edssurethe pPretatonofwater antl SuBiéntsthroughthe
Moher , 2002) Thi s i s b e limpermeahleseeticoatis dhe applicatontofhsouadwaves t h e
breakdown and i mpfouedck @ecetutseedsltirdsdnigapplicationhaspositiveeffectson
affecting bot h dor mancy gromoting seedrgérmimation and bre@kihg dommarxcs e n
1995) and can be achi ev e dltrasounddumgtioneaintie anémportaxtéadtih creating Ca
(OGlsplutions ( Miyosnhiad&i Miesegffecth(Rezaigtal., 2014).
these chemical treatments, Ul physiouald itsmedthmamwtisnivy shiad a
mechanical lgr fmpendtinattiecomwadtfhp loiugdt iserd off est@und frequen
can break dormancy and i ncapepalsieeds eed @it midn amatoer.i al s,
The purpose of this studcgpwasitmn angde scsontthrea cetfifoenctasr ¢
ultrasonic and vacuum treadifneerts ffroomdatftHer ene¢ed upraet «
on the geHmMi nabkespehei dash utnhh ats iampel emorsd we xpeenvironmentally
dif f cul t to germinate <compmnuletdi ftuoncdti lerral o r(cAli addejtsapdg di iyeasn
For this purpose, seeds wz0 k0 ;s udl aefcdt2e0dl 4t; @ Gw ja IMa@ 2<@)s.i C
vacuum treatments for di f f elrheentul duraastoiumrds . b aR chl | toawn kn gw
21d®ay incubati on period, | igteerrnsi noaft iTdhimes t srehed desd swaa keerd | n
determined, and tbas beteawe2ehnmld dde pekinfdfoerfen ubes with the
treat ments were identifiednto the ultrasound tank. To
they were subjected to ultras
Materials and Methods 24, 48 and 96 minutesasahi 35
treat ment, water temperatur e
Materials adding ice from time to ti me.

Seed material, equipments and chemicals: H. Vacuum treatments: There are different theoriesthat

rober tsieemdssm used i n the s tvaddynappliedseedselimihatesubdtamodshat prewvent

the seeds formed by o0pen wgtind dnd gerninationrfHicls tet alt, 2G07). M evase me n
Agricul tur da@li tRida see aartc it hlen st repoted tlafintefcellllar spacdscprecmeatea ghortterm

in Spring 2019 and bef or ethetnmodynamaitstability by manpsingl aepsessorg e ne d .
They were then air dri ed, diffarandebetweearthemtariprofihetsssuesandthe euterc u t i
controlled way. The seeds soludian éEInazzec et dl., 2005). Bvhgn eatubim isf  t u b

and stored at + 4AC wunt i | appled, the dirwil e raraosedfoom tthe intercellularu t
Si gyt amad&68P medi um w aspacesglsnénating tlae pressuredifferencein the tissue,
ger mi nati on medi um. S e e d thusallewing ¢he tissues expdndrapitywvdth thexflow h

hydrogen pe+Adxdirde h ( $8N@ma %yf.the3sblutibn into the seed (Kazutaka et al., 2012;
Bandelin Sonorex (Typ DL 5Nadarajd® Prixcbard2014). Ger many) devi ce
was used for ulH.r arsomesretei dasneuditisteehmiquevasdppliedto impermeableorchidseeds

The vacuum device (Bi nder (Addnettztal, 2021 otaliow watergeaatrationiheseedsa n y )
was used in vacuum tr eat soakednpurewaterin Egpendotiubeswereplacetiontheat or y
shaker (Heidol ph Uni max 2 OplhtibrinmSmd mseredirsoctie vacuBradevica Thgy)werev a s
used to ensure the penetr teatédoith380mm/Hdvacduma gtemperapreoffl203XG de i r
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in thevacuumdevicefor 0, 5,10,20,40and60minutesThe ger mi nat ed in Wwheh pepcuobat a
vacuum was released slowly after treatments. Room constant temperatures (Baski:
atmospheripressuravasusedascontrol. di shes were placed in a culti

0. 1AC) constant temperature.
Preparation of the medium: SIgﬁ]hytaFﬁE:’ﬁXGBE’u'tiv tlon chambe wWas cover
medium was used in gerdmi galioRe (FTallf mvmsrbo?‘ncn‘?ehe tr
robEi amumily grows in caleanea4fgSphl fidd rielpl i cates.
natur al environment (DaV|sse,ed;9§ﬁ,PeRtarslmuoslsehnes 2 e s
Rossi, 2002) , the pH of the medium was adjusted to 7

using 0.1 7NgHCI agar was ggd@umthnd dtalistical B8Iis: ¥n& number of seeds
hardness. After pPH adj uspt (qe grills: werd BoBinted MRribdicaI GeMdiration
autoclaved at 121AC for- 2gunt®iwerd tafried oul i the assmeCofic® hr€adpbyt 0 |

70AC, then one |iter of naetsrhiting 3 othasguard Pedd ireetich Petri diShODurhg t i
dish in flow cabinet. the 216day incubation period, the counts were made
every 15 days for the first 90 days, and then atd@p
Table 1. The composition of the germination medium. periods. The seeds were sown on October 2019 and
Germination medium components Amount/Medium observed periodically and were counted by stereo
Sigma-Phytamax P-6668) (mg1-1) microscope under 3.35t0 180xfold magnification.
Ammonnumrat e 825.0 Germination phase of the seeds were evaluated according
Boraicd d 3.10 to Yamazaki & Miyoshi, (2006) (Table 2, Fig 1)
Cal cdhulmbori de ant 166. 0 L . ' )
CobahtoekdbyHr a 0 0125 The germination percemetages
Cupsiuktfate pent 0.0125 following formfAcaeafioral @848 ) mec
Di sodi udci EpdAat 37.240
Ferrsadd ate hept 27.850 Ger mi nati on p#Srecan tnaign e(r %)( S
Magnes ublmatyed reou 90.350 21 4) IESeed humber (Stage
Mangaselsfeat e 8.450
CoraiIme, Gsb %" Ar=in transiormation was ap
Pot agshiosmhate 85. 0 obta|ned by germinati on. Dat a
Sodimorhybdhydrdt 0.1250 of variance (ANOVA) and mean
Zisoal hapeahydr a 5.30 Duncanés mul tipgpDeOB5 angéendgeshe
Charcoal 2000.0 ver. 22 (| BM hSeP SeSf fveesra 2 20)f.a nud
msjfnr(oese)i taoclid 1100000-00 vacuum treatments durations
Ni contfitee aci d 1.0 were analysed with the Duncan
Pepttyome | 2000. 0
Pyr i dhloyxdrmaec hl or i 1.0 Results and Discussion
Sucrose 20000. 0
Thiamydeochl ori 10.0 Ultrasonic treatments: H. r o b eirst i aamuonr ¢ hi d
Dosage 27.3 g of p js difficult to germinate a
to prépafenm gorminatea. @CROEE). This ger mi

Table 2. Developmental stage of In vitro asymbiotically Icia tmo (S ; Il gr Cd eu © & tBO e It oht et i I, mpzeorlnie)

cultured H. robertianum according to

Yamazaki & Miyoshi (2006). the cbBemippdlied to make the s

Phase | Description are not chosen appropriately,
0 No germination phas Another way to _make_ the SEeE
ocCcurs ultrasouni c applications. I n
1 Prgger mi nation phase:t germination period willisfaci/l
seed coat species and ensure its protec
2 Germination phase: With the method used in our
seed coat oH. r obesreteidssnuwas i ncreased an
3 Protocor m phase: E period was shortened. The ana
di scharged from the collected in the rsaaudryi cr etvread
4 Rhi zoid phase: Rhiz was an effective met h dHd for
protocorm surface rober tsieeefdisanb | e 3) . As sthewn i
5 Shoot phase: Shoot | owest germinati on rat e amon
protocorm occurred in the control group

control g%,0uspndwatshel .g@er mi nati o
Sowing seeds and maintaince of cultures: Seeds vwer ¢ he seeds subjected to wult
sown in sterile plastic PeFirgHd®2&whers, wbyhiacdeamiengr d
mm. Pet mierei smmeappped withtaeatomdrdte e nadyeed upf with decr e:
transparent stretch fil mstiSeesisatobsti mahyy dreacdhieds t ha
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Stage 0. No germination phasé&taqe Ilgr Fweaeroni n@ambey oPhAsEur Embr

Stage 2. GerEmbnraytoi cenmeprhgaesse .f r o ngitafyes seedr gPdEorm phase. Embryo is c

Stage 4. Rhizoid phase. Rhizoids SatraegShoSo.meghaset h&Shpoot osodmf §er gat

Fi gDbevdel opment ali astyandpd 0 td fck.l | ryo kcaarkcttivarndulmm g t o Yamazaki & Mi



EFFECT OF ULTRASONIC AND VACUUM TREATMENTS ON THE GERMINATION OF LOISELEUBRCHIDACEAE SEEDS 1733

Ultrason 0 min.
Ultrason 3 min.

Ultrason 6 min.
Ultrason 12 min.

Ultrason 24 min.
Ultrason 48 min.

Ultrason 96 min.

Fig. »f Wlevasonic treatments on 210 days after

Table 3. Efficiency of ultrasonic treatments for H. robertianum germination.

| Sum of squares df Mean square F Sig.
Bet ween gr ou| 0.130 6 0.022 13.73 0.00
Wi thin group: 0.060 38 0.002

Tot al 0.190 44




1734 SALI'H PARLAK & KAMI L

Table 4. Duncan tests of ultrasonic treatments for H. 2007p.this study, germination
robertianum germination. the ultrasonic tfRkiag.med)t ti me
Ultrasonic Petri dish | Average germination There are studi-esr .mr gl t.n gsd
treatment (N) (&se) tre a(t mgg;o dmaf y hsdaaema ghM| yddn&h iembr
; < Mi, i 1 t hat t he egree
0 m|n- (¢ > 0.0186 ~N embr yo i ncr eCaasleadn tvhes edei tiséceow eorre
3 min. 6 0.2070 N . )
. . subjected to ultrasonic treat
6 men. 9 0.1113 N However-mi nihtee 7t reat ment decr e
12 min 6 0.0595 ~N when compar-mdn tDet ¢ fae,al32 )
24 mn. 6 0.0683 N addition, treat ment ti me S i
48 min 5 0.0646 N germi nati on and pr oGaol caonrtni e f
96 mi n 8 0.0605 N hybrids. Whil e protocorm form
(Means and standard errors |increasing ultrasonic ti me
same | etter are not signii Pprotocorm f oertmaali ODMHd()RHifrect s
multiple pt@ngb)test at ultrasound treatments on see-(

seed germination have been i

Our findings are consi sgdgaed¢i ensi tehndt hpoossei tri espeo rrteesdu|l b p

previ ous Ulsttruadsi oensi.c trealtimenMi i ¢r ea®t88s Almadj a&dj iay 20,0820
cracks in orchid seeds, \ghiekdur BaIB2S0€Lr igff igfadr2 ovi&th. @viard ¢ |
i ntake. As a result, seedzdlmta@hb%g@mmw;re, pe@EIE:a bk

and this incredNed | agedr, mi| 1dt%4gn 1 - ETkhes e BB 2 Hyrees

Rasmussen, 1995; Riblkeme &gy il @Rting2@L¢h- our findings
different studies aotn otnhe ni ngeereedass<eo nG fe %€ remitment increa
applied wultrasound. For éné’éieof”tthreassoe”e'dc triept pgpt

eL@
Cal ant he sdéds olmary br eak tth

at
i ncrease sefMdi yges mi n&KtLMioIin ee??néce% wi Bpfjrasound for 3

’atlon in 45 days protoc

ArdittiLauze022).(1994) also  use onli . .ca
to i mprove @yepmipadi.orﬁh@téhl%edgont.rOI é;gupocgremmfnaman
. : . .s#e.arted i n. 60 daéls The é)r.oto
germination rate was signi icantly |hncdretahed b% s nltca
treatment. While control g%@b’? eeraHQi neate%ele Mg phhd ‘i(i
whereas 60% germinati on ouccturrarse_duninfgée_ s M LWt €Sy elg
soicated6 for (Mdtyom® hiMiLiogg) .l §92rding germinatiomarwabawe
Cal anthe ,tring@r isneaetdas pre(t r008Qe gflioithepap s treated with
ultrasound were effectived&mMiinggplri®n nfg Mephvagef MUALL L8
(Leed . al 2Mfot7ar. ul trasonicat®ord NEr ectrtartonietprgeidcggp .t r eat ed
strong correlation twagheWlgtirnads o bned wead@d a germination
tetrazoli MTEh!| embdego st aihhil egt e mpbe ytor ol seeds reach
coloring)geamd naltadg . al 201%) .90 days. These results s
Pretreatment of mature seenéds$ hwidohoglyt mayodbrd af aarsef sl t o
mi nutes improved germinatobnen &g erpesdp eccrée@ts meamtds fmay c
[

ncrease orchid steiemg gteh eniomlxyhsi ianacluy t a fvfae ¢ on .
characteri sti cest.qdal 2t0H0e ;. t,adlsetea (Lee

25 ~ 25 A
Germination Rate (%) Germination Time (Day) 10
20,5
20 4 20 |
17,3
15,9 18,7
R 15 A _‘?15 g
~— S
é 107 or [0 11,1 g
.E 10 81 ' | E 10 1
E 67 5,6 ‘ ‘ g
L] =
© 5 | | 8 5 1
o o0 ! D ‘[I ‘[I
0 L ceHEHE 0

Oday 30 45 60 75 120 150 180 210 0 day 30 day 45 day60 day 75 day S0 day 120 150 180 210

day day day day day day day day day Time (Day) day day day day
Time Day
==@==Control =3 min. == min. 12 min.
B Control B3 min. 86 min. 812 min. 824 min. #8438 min. W96 min. —— 74 min. =48 min. —— 06 min.

Fig. 3. Germination rates (left) and speeds (right
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Vacuum 0 min.
Vacuum 5 min.

Vacuum 10 min.
Vacuum 20 min.
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Vacuum treatments Conclusion
The analysis of variance Ir ¢he @ededt dtudy huladsonit hne vacwum u u m

tre
rat
|
rob
ger
was

t he

ated seeds were ger mi nraatnestsofeH rrdbért@ium seddd werg €ounthiton at i or

es wer e ftoluerdc din tgriadel) ed rifsaueingséedgerminationcomparedo the controlgroup.

t has been shown t hat ylraserictreatméntiasfufdiobd bétterthghvacuum

ertisereumn is stati sti gedthdntith réyard t@ e penétfationo? Water into

mination rate and r at egsedaddhréakingdi dbimireyiTheBighésteriratoh 0N T ¢
found i nmisreletdes wa d thu m Ofih i fre%'tf%éhﬁ/vészo 5%and 15.2%in vacuum

(Tabl 8y6) he enldagf itnfcarbat jd %nmenﬁﬁeéeba%r atedwith ultrasoundor 3 minutes

wh i
wa s
for
fir
t he

T
of
et
Dac
tre
opt
vac
it

germi nati on rate OOfSA)?

e the seeds treated Ewate&(?é}lﬁwersﬂ retha%trheodfé'g(g?olsé’é@sﬁ/hne o s

ern?nate
15he%seeds treated wi Pg
10 minutes started e cor#J prou a pgopr t%treamerﬁntme and

st germi nati on OCCUI’?GC%) q enouesll ﬁ%ﬁorgqn? chegn&a\k

substancessee swi amaged.Therefore, it

cont(rFolg.grdgup
here are few studies t nasfoundfhat3mninugytragpnicueaypeniofseedsaiy o ¢
orchid seeds and Oumse - af fBREEIRNIM kgoyntgbe angndangeteppggpswas
al (2ouéd that tetr az ofgagdppuldpeysedsyceessiyifor thgirgegmination.
t yzlaorfhsetedisi i ncreased substantially when
ated with 380 mm/ Hg féclfnﬂ"ﬂeﬁfgemF“Eﬁr 1 minute. The
i mal germination was found i seeds treated wif

uum for 2.5 and 5 minute¥e Eg%”Eft\9|é3bJ| isiay yhe c hph & ad
decreased when seedslmfeoreesttrreyate@e?%rrtrﬁ?orfte tofa For

minutes. In the study, noSidiViifCelUlelniree V\}aasbofroaﬁrpdybeftavx?e'el
380 mm/ Hg and O mm/ Hg vacIJ‘LPrhrtrfé‘§t'rlnéﬁt'§’s VREuG A stu
infiltration has been shown to improve germination of
orchid Asteeds.applying a Rﬁfﬁr"d‘cﬁsum degassing
treatmeBt. 26000a60)s h a's obelemprsthoe%n ¥, tob®agplu 2848. SFT
t he germlnaPlnseadns.ofﬂryeatgwggéd gt)m arative analysis of
Pterostysesddamksi 830 minuteggpd tluobe%o\ﬁ§cHtutm}prdcscesasnldngefo
showed a significant 15% i ngirucadmanmdin Viheabssudrile im¥ B oCo@MpP aArge
to control t redatanhe2r0t2 0() Di &Arctc3osreals sn6g t o
Erken, (2021l)cardonum fd prlAsdog e rCni reantde o,.F|I 8085, bBElFaoaas
positi Welrpasaum yustkdsaniTdhgegmul ares De La Pen?nsula 1DbG
results obtained from the sty GQYPorFhRrEEREEae) | c_'?)enﬁ’padﬁ
wi t h the results of pre\%lgglj%; jg?)(;] ﬁneess doeooéaucgilrcealrg\gﬁtn‘
vacudurreated seeds. L. v. Nantes, viability throu
Bul g. J. ,AB472469Sci
Table 5. Efficiency of vacuum treatments for H. robertianum Al adj adjiyan, A 2007. The use ¢
germination. growing stimulati€entn., BBL gaAf
Sum of dar Mean F | sig 36380. N N
Squares Square ’ Antonetti, M., S.olNiin,ancd M.ur@adrii
Bet ween 0.04 5 0. 003. 0. C Hi mantoglossum H.adrBat ma&mm T
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