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Effect of Nanobubbles Water and 1-Methylcyclopropene on Qualities of

Cut Dendrobium ‘Khao Sanan’
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ABSTRACT

Presently, nanobubbles (NBs) water is widely used in agriculture. This research aimed to study the
effect of NBs water using 1-methyl cyclopropane (1-MCP) for soaking an orchid inflorescence in a vase
using NBs water for extending the vase life and for delaying flower senescence. The inflorescences of
Dendrobium 'Khao Sanan' soaked in 1-MCP dissolved in NBs water at a concentration of 500 ppb (1-MCP-
NBs) were compared to the without-soaking and then holding in reverse osmosis (RO) or NBs water. The
result showed that the rate of water uptake and the fresh weight change in all treatments reduced throughout
time. However, the inflorescences without soaking and holding in RO water had the lowest water uptake
concomitant with a decrease in fresh weight change, and the open flowers had more senescence resulting
in the average of vase life of only 12.6 days. The vase life of the inflorescences without soaking and holding
in NBs water showed no differences from that of soaking in the 1-MCP-NBs and then holding in the RO or
the NBs waters. The average vase life of these flowers was 15.6-16.6 days. Therefore, only using the NBs
water for vase solution, or soaking the whole inflorescences in the 500 ppb 1-MCP-NBs water and then

holding in the RO water improved flower quality and extended the vase life of D. 'Khao Sanan' flowers.
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Figure 1 Schematic diagram of 1-MCP nano bubbles generator used in this study
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Table 1 Vase life of Dendrobium ‘Khao Sanan’ flowers holding in RO or NBs water or vase solution

Treatments Vase life (days)”
RO water 11.5b
NBs water 15.7 a
Vase solution: 225 mg/L 8-HQS + 25 mg/L Al,(SO,); + 4% sucrose 17.7 a
F-test *
%C.V. 23.44

Note: ¥ = Mean values within a column followed by the same letters are not significantly different at 0.05 level by using DMRT

* = significant difference at P< 0.05

c: [N v v
NINAaDIN 2 AN¥INISKTRanannaL Lal

a/ 6 g’ 1 [Y)
ANaNINLRBEZIEW IR LU NBs 381D
&15 1-MCP (1-MCP-NBs)
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ANt Nd % 500 ppb Aangiln LAt BLaA e
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ﬁmqﬂmwﬁumuq@ﬁomm% (luaaidoya)
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Table 2 Vase life of Dendrobium ‘Khao Sanan’ flowers soaked in NBs water or 250 ppb and 500 ppb

of 1-MCP-NBs water comparing with no-soaking or soaking in tap water for 5 mins

Treatments Vase life (days)”
No soaked 105 b
Soaked in tap water 126 b
Soaked in NBs water 13.0 ab
Soaked in 250 ppb 1-MCP-NBs water 106 b
Soaked in 500 ppb 1-MCP-NBs water 16.5 a
F-test *

%C.V. 25.42

Note "= Mean values within a column followed by the same letters are not significantly different at 0.05 level by using DMRT

* = significant difference at P< 0.05

a 'R [y %
NINA[BIN 3 ﬁﬂ‘]ﬂ"]ﬂ']ill‘lfﬁaﬂﬂﬂﬂa')ﬂl&l

o 3 g/
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3.1 5‘@3’17\13@@1{1 ezt A wuaasiinein
6
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waznstasnudasiiningaaaadninni

m7Uf1iAaue (Figure 2A and Figure 2B)
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28408NUIY 70.58 % 1ummzﬁﬂq@ﬂququﬁﬁ
WosiSudn1sFonan wuesnanuIn 88.73 %
(Figure 2E)
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Figure 2 Water uptake (A), weight change (B), bud opening (C), bud senescence (D) and open flower

senescence (E) of Dendrobium ‘Khao Sanan’ flowers soaked in 500 ppb of 1-MCP-NBs water

for 5 mins comparing without soaking and holding in RO or NBs water

3.3 ognuani

n&ae' 1 Ausluin 1-MCP-NBs waa1Tn
warwlutin RO wiatin NBs uaznaelidlius
drudrdnuanuluin NBs nIsunU§ia
fangdnuanuuinnitganliuqa Tasnaae'lal
Auglugin 1-McP-NBs wazTnuartulusin RO
ﬁmqﬂmwﬁumﬁ'ﬂ 16.6 3% naae I Ausin
1-MCP-NBs uaztTnuaniwluin NBs uaznae'lsy
AlsiugiruazTnuanulusin NBs flagdnuany

LRRULYINAL 15.8 11 WAL 15.6 1% ANNE 1AL

(Table 3) ROAARINUANBUL LABTINYD I
nare'ldiwuindeTnuaduiduaan 7 T
na L lugiuazTnuanwluin RO Sannns
LﬁauaﬂwwLﬁ@ifuﬁauﬂ’mﬂﬁﬂ'aﬁu
LAz HONFNINNINTHANNTE O IaT LN
saunaaelddluugdiuas Tnuanulusia NBs
wasAugin 1-MCP-NBs usainuanuluin RO
w30 11 NBs 11281 15 3% aenuugadinng
\Fouanwiias (Table 4)
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Table 3 Vase life of Dendrobium ‘Khao Sanan’ flowers soaked in 500 ppb of 1-MCP-NBs water for 5 mins

comparing without soaking and holding in RO or NBs water

Treatments Vase life (days)”
No soaked and held in RO water (control) 11.7b

No soaked and held in NBs water 15.6 a
Soaked in 500 ppb 1-MCP-NBs and held in RO water 16.6 a
Soaked in 500 ppb 1-MCP-NBs and held in NBs water 15.8 a
F-test *

%C.V. 16.5

Note "= Mean values within a column followed by the same letters are not significantly different at 0.05 level by using DMRT

* = significant difference at P< 0.05

Table 4 Inflorescences of Dendrobium ‘Khao Sanan’ flowers soaked in 500 ppb of 1-MCP-NBs water for

5 mins comparing without soaking and holding in RO or NBs water

Time (days)

Treatments

No soaked and
held in RO

water (control)

No soaked and
held in NBs

water

Soaked in 500
ppb 1-MCP-
NBs and held in
RO water

Soaked in 500
ppb 1-MCP-
NBs and held in

NBs water
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%'ﬁﬂinaminmaaa

nsdnwanugtenannalylaluiin NBs
a o ' ) o qxd‘ %
umqﬂmwnumumwa@aﬂﬂmﬂ"l,mﬁmwnu

4 A & a a6
luin RO a9 niTayfiunidanuisn
- A v 4 e q oA

widulalaluii RO sudusungrildiia
nmigaauluriadnioin teaanndae’laids
vFangA TN batSaluosmznluiin NBs
ﬁ%laammﬂmm@mlua:awa%iﬁu CRPRET)

e = =) l&/ 1 ¥ q:’/'
wanddtinayyadasziu FINADRE U9

a a dql/ a a 2’
maasydulavandasfunidluin (Agarwal,
Ng, & Liu, 2011) ?iaa@ﬂrymmsq@éfumaaﬁa
o = g’ o v 2 va
§1dpat uaz ildseaanndanldiiangdn

o A & ' o xS .

WANUAWIUD Y LBULALINUNNINARBILTUN Fine
bubbles (> 100 um) lwnsinuaniaan gentian,
lisianthus &2 small chrysanthemum WU 31
RINITOINBIANNURAVBITEADN LA WIUNTIINTT
Tnuanuluiinau (Ueda et al., 2014) 379N
wuinganannaquldndnuanwluin NBs 395
a1 nuanuhiuandsaintanannaasldndn
WANWIURITATANONNRT HQS Waz Al(SO,)s
ni s aq// a d? a a ?,’ L2 o
‘ﬂm_lmmimszymaaLmaa;‘aumﬁﬁlumvl,@munu
(EeT8, 2531) A9HUIIENANTalTI NBs nawnt
nildaisazatoiaiilunisiaenydTnuaniu

naae L ananm ﬂw‘"uﬁfmfnawmvlﬁ

msuggenanndaeldluin 1-MCP-NBs
ANNNTY 500 ppb v‘iﬂﬁﬁmqﬂmm‘fumuifu
lasanas 1-MCP fanusmansnlunssuny
ethylene receptor L@@ n3tafiduiga 100 111
inlAefanritowldlansaritoulaesas
59lmzaemsdananwuasaanldle (Sisler &
Serek, 1997) uinlumsneassitezimsldans
1-MCP i 2 52 UAINNITNT U LANSUNLIA
1-MCP @1 uL 09 % 250 ppb Fa1gTnuans
liuandrsanganiuqu iulyldirgaaan
née'laiiug ethylene receptor LWaaaunwafiaz
Junulefianle aannaleliisdinaianis
ouanmdn [wdenunwIseues Muva

LRZUIEN (2543) N1T189IHINNITINNE? ﬂvlﬁaqa

mww”uﬂsm,ﬁﬂuauﬁwmi 1-MCP @MUt uth
400-500 ppb &131TAINBINANTWUADELTN
wanuvasnanldanannewuslafivueylad
N4111538 1-MCP fianuLtduTwu 0-300 ppb
adnalsfiannlundrsliananinowuiidomen
ﬁm‘imaaaﬁjwﬁa@aﬂlui{w MBs 394NU 1-MCP
(1-MCP-MBs) @214 uT% 200 ppm L %1287
15 wifl sanIndaengvasndaslianannewug
Weonen'le (Atsuko et al, 2016) uaadlAlAnin
Iunﬁaﬂ"l,ﬁﬁLL@iazmslwwmfﬁmsmauauawiams
1-MCP fiuanenarin
danonndasladAugluii 1-MCP-NBs
wdTnuanuluin RO #3e NBs uazgaaan
nareliAliusin udrTnuariuluin NBs fnns
@m{wLLa:miLﬂﬁﬂuLLﬂaaﬁwﬁfﬂa@mﬂﬂdw
doaannie i liusindrTnuatuluin RO
1fip9a1n%in NBs m3uandavasWasenmadsng
lﬁﬁmwaﬁai:ﬁu wazvihlsten pH Tusindnas
mmmﬂ'usﬁ]mnﬁtyL@uimau%aqﬁuﬂ%aﬂu
1 (Agarwal, Ng, & Liu, 2011) wazfuszangnw
Tun1saanisduiiiona au%aqﬁuﬂ‘%ﬂﬁ
(Mahakamchanakul et al., 2016) 6% 1HauT
danannaqslluin NBs niaTnuanuluin
NBs 59vin 1 tananndre lazanaduannis
ﬂuﬁaumau%aﬁuw%ﬂuﬁﬂﬁ LAZAANIT
q@@”u"uawiaﬁnﬁmﬁﬁ ﬁﬂﬁﬂaﬂﬁaﬂﬁ@@ﬁﬂﬁ
WRudn senaldinminaaanasiininngrolal
ATnuariulutia RO WpsaENLEE7
Wofinasldans 1-McP Mduansid
Qmau‘ﬁ'@lumiﬁuzﬁmsﬁwmmauaﬁﬁu 397
TEmIunwANansd S9U5EENT AWML
2849 1-MCP if%ag’ﬁ'umia%w receptor
209L871a% LWI1E 1-MCP 32131NUNY receptor
PaILafARUULDNIT L adin138$19 receptor
yagtafiaulniluiiiatfofoseninlmenian
RINNTONAUNYINU LS (Sisler & Serek, 1997)
danannareldfiuslutgn NBs 200 1-MCP
500 ppb ﬁaﬁmai%u@i‘mimmﬁwamaﬂ@u

lugrsusndasniinsdjiaau g udloran



1M IInemansuazinalulad avInenapnsasmans U 10 aUui 1 2564 1
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