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Effects of potential N-fixing and IAA synthesis of endophytic bacteria on
growth of Vanda plantlets in aseptic condition
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ABSTRACT: Orchid tissue culture is a popular technique for orchid production. This method frequently makes use
of plant growth regulators such as auxin, gibberellin, and so on. Therefore, this research was aimed to explore
around 3 isolates of endophytic bacteria that were isolated from Vanda orchid CV. Manuvadee. These isolates had
the ability to fix nitrogen and produce auxin. This research was conducted based on factorial in a completely
randomized design that consists 2 factors such as 1) isolate of endophytic bacteria including isolate 2R13, 3519, and
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3R14 2) ratio of bacteria suspension: sterilize deionize water had 4 levels including 1:1, 1:10, 1:25, 1:50 and control
treatment with sterilize deionize water (not contaminate endophytic bacteria). This research had three replications
per treatment, and each replication had three plants. Vanda plantlets from tissue culture were immersed in bacteria
suspension each ratio including control treatment for 30 minutes and were transferred in Vacin & Went media for 4
months. The results of interaction between factors showed isolate 3519 at a ratio of 1: 25 had the highest average
plant height at 10.2 cm. but there was not significantly difference between control treatment. The number of leaves,
isolate 3519 at a ratio of 1:25 and 1:50 had the highest average leaves number per plant of plantlets at 7.7 and 7.1,
respectively, compared with other treatments. Furthermore, fresh and dry weights of plantlets were inoculated by
bacterial suspension of isolate 3519 at a ratio of 1:25 had the highest at 1.93 and 0.28 ¢/plant, respectively. Vanda
plantlets morphology were inoculated by bacterial suspension of isolate 3519 at a ratio of 1:25 that had less
morphology disorder than other treatments. Therefore, this research concludes that isolate 3519 bacteria at a ratio
of 1:25 was the optimum treatment for the growth promoting of Vanda under aseptic conditions and this treatment
had the potential of Vanda culturing in the future.

Keywords: nitrogen; auxin; plant growth promoter; tissue culture

umin

néelianawsuaduivieglursd Orchidaceae Fedmaglunguitaliinen (flowering plants) (Cakova et al.,
2015) Tnetagunéaglshaduauniisuviaunis 184 vl 1 62 vliafifinisvensude (accepted) 3n 122 viln neglu
naudoWa (synonyms) wazdelailaudludeya (The Plant List, 2013) wiuandundreliidnwarnisdulaniseen
(monopodial) (De et al, 2015) Ao dnmsiivlaneentuluides q Yereniinuinn &6y s1dusnernia (McConnell
and Cruz, 1996) uagiin1snszanedunnlulnieiieny Jueenidesld (Gardiner et al,, 2013; Khan et al., 2019) sauila
Uszinalne wusidundelianandsifanuddymaasvgiavessemelng andoyanisdseenndeliivesssimelne
Tud .61, 2558 wuth lanzndaelianawiuniinisdsesnitslugUvastiifarenuasdundaeldl Tasuvsesnidu 0.13% wa
8.9% voyadN1sdsENTiMLA ALEIRU (De et al, 2015) Mndeyadafuazifulinisdsesniaunvesussinalvedon

' v

daaaﬂﬁ”’ﬂwﬂaqgﬂmnumﬁu Tnemsnanndelilmismesonumugesnsvewmarsian Suinldianmsmnmsdouiodoiy
wiefiFondn nmsveneiusivluanmuaende daduisidsududmsu nananndeliifientsdn Wesanddunusi 1
wawﬁmqmazaﬁ%aua susmaﬂ’uaﬁlﬁaEiwasamL%fﬂuﬁzamaflé’uﬁgu (Arditti and Krikorian, 2008; Thammasiri, 2015) yonani
SaannsoliFuiidamnimgs neainlsa ldidosfmuemgmanieates ifufu mameidondeldluanmuaonde
pnsdnanet WisuailouduudssgemnsliunideiBofiy Uszneudesinomandn, simemnsses, tnna, andy,
wefu, nsnexfilu vieemnaiaiululnsiaudu 4 sulufsasmuaunisieiqiuln (George et al., 2008) 519 WINAN
Tnoanzlulnsau Sanuddusensasaiuln dedestumsdunsmeilusiv, duaseziraslsiladiiisadostunszuiuy
Fuasigiuas, d4asunsiaulan1aiuady, AMAINKANER IUFINTEAUNITAUTAYDITINNYAIY AIUINHYUIATIA)
ulnsiauagyilinaaiyivlnvesfivanas Tumdes auniwnandnanas (Leghari et al,, 2016) Sniisa13ATIUALNTG
Wiguladudnesiuszneuddgrenisasagiivlnvesnadslsl wu arsngueendu Juluaisadu lalaledu Wudu awens
naueandu fenflunumddendelifwinsenvesudnndelsl, msiasayveseen, nsadesnln sauluiduass
mssgAvlavessnnaleldaiy (Novak et al., 2014) wieghslsAmuiiodunumddunisanmisldomnsdunsziuas
duasunisasaiulafieisieanuin wuadiisoeulalng L"ﬂuLLUﬂ‘ﬁL'%aﬁﬁﬂiﬂwﬁmﬁaaeﬂmﬁatﬁaﬁ% (host) fianansonss
Tulssioudogluussomealusuudalidunenludesluguiifvlulivsslowils meldanmuniuazaneldanmine

v
a v v o ¢

(Afzal et al., 2019) Bnnsdaanunsadansizasauaunsasyiivln lunquesnduld Jalldiugienseiunsasyivlaves
le (Santos et al., 2018) TngauiTevee Andrade et al. (2023) lovinsuenuuafiseeulalniainsinuwayluveanaiglsl
Cattleya walkeriana 3nuwnasiogdaiu 91w 67 lalatan wazthandaduunlaednden 7 aeiusiidanulanauly

nsdaasunisiavlaiele laun Paenibacillus taichungensis, Enterobacter sp., Rhizobium sp., Paenibacillus sp.,


javascript:;

KHON KAEN AGRICULTURE JOURNAL 51 (4): 675-689 (2023)./d0i:10.14456/kaj.2023.51. 677

Pseudomonas sp., Paenibacillus pabuli wa e Paraburkholderia caffeinilytica JJWI('WﬂWi‘Uq nnne L‘ﬁyaa\‘iﬂay’s uld C
walkeriana filFannismzdsaiode nui FundwliiildsunisugndredessuuaiiGeoulali A, taichungensis,
Enterobacter sp., Rhizobium sp., Paenibacillus sp., Wag P. pabuli Alindeldianuiluiiatu 106, 120, 105, 116, Waz
100% Lﬁam%’auLﬁauﬁ’umiﬁ%'mmu ("Laﬁumsﬂqﬂmm%a) warnsaAsTlasude P, taichungensis, Enterobacter sp.,
Rhizobium sp., Pseudomonas sp., Wag P. pabuli 13143151A11NN31nT50ITAUAY vueiinssuisilasude P
taichungensis, Enterobacter sp., Rhizobium sp., Paenibacillus sp., Pseudomonas sp., Wag P. pabuli d@swalvidiainuem
ANt auaued el tudiAy wanaNd Joko et al. (2018) 5181w Wduseundals Phalaenopsis
amabilis nManzdsaiodeugninedeuuafiFoeulaluwiidneamlumsduameileeielaeiBnisy wasiily
nagounIafumulsaLina g aanmg Pectobacterium carotovorum wuin nsquidewuaii3sioulaluyi Teluian
ThPh7, AKOC1 uay DnArd anansadudsnisiislsanirlé 100, 80 way 80% madsfu uenainil wuaideroulalus lolsian
AkOc1 Bsdaaneilatateldinniian dwalindeliiisuaunnuazausnaninniigaegidoddpiioifisufunssuis
U 9 ua¥aINN1IBILeN Faria et al. (2013) wuin wuadiaeulalwindunszilewewld 8 loluan uenldaniode
1w3igaesnalwlyd Cymbidium eburneum LﬁaﬂﬂqumaL%@Iuﬁudauﬂé’adﬁ Cattleya loddigesii 9nN51HNZLE B9
dade wui awnsedadiunsivlauasniiunissendinvesduseundqell IlussrinensuSushtuanmndennisuen
(acclimatization) fstfusuddeiSsiumAaiiasihuuadiFoioulalivifiansonsslulnsaunavairslewelfunussgndly

saufunsingasanalgldwiualuanmlasnatieduasunisiiiulnvasnaigliiiua lin g ey

smsAnEn
mMsnziewuafiGeeulaliy

Puuafisoeulalny 3 lelaian Anunsusedudnoninluniseislulnsiou Q55aian wazane, 2564) Lazns
Fuasgiilolote (Inkaewpuangkham et al., 2021) mmw@:&ﬁummi Nutrients agar (NA) Uu‘ﬁqquﬁ 30 D9l TaLg Y
W 5 $u sudewsadiud arnduveneUsunanteluenms Nutrient broth (NB) waztiluiwendrenienuegfinimuida 120
sousleundi Migaumndivies Wunan 3 fu daiadaydiud
mﬁmfmaaumflmjumau%a

iharsuuassuuaiiisloulaliiuaazloluan wvinisinAiAuiumeas (Optimal density: OD) lngn1sinen
n1sgANuILEs (absorbance) #81A389 Spectophotometer (8%e (Thermo SCIENTIFIC GENESYS 20) fimnuenaadu 600
wl. Aenufivkanderldlunsaassi Wiy 0.5 (Lertjantarangkool et al., 2017) vioandulSinaudousyana 10° @
Lovlg/ua.

€ 1Y A

nsugnanedeuuaiiGeeulalrivigiuiy

WAULIUAIGNKEN 818 8 LHoU (Tuanmsthuatseenvesiumiumueiasaiiewe) IINUIENQAAINNTIY
n&eliilve $1i wrluansuauassnuniiGeeulalus 3 leluan (OD = 0.5) Weansetnduiiiiunisandeuds s1uu
4 gnsau (Lo 1:1, 1:10, 1:25 waz 1:50) T3uANIIUITAIUAN (wlutnduitsiuniseindionds) Wuszeznan 30 uii
wé’qmmi’uﬁwmséﬁUﬁut,numﬁmumiﬂqﬂmm%aLLazLLszj"Luﬁmé"uLLé’a UNNZLABIAULMNS Vacin & Went (VW) naen
AINAABY WU 4 LHDU maiuﬁaaﬁqmmﬁmﬁa 25 °C ame ke uLa 16 Ta.setu Nnvaenlngosisalud AL
\aas (PPFD) 45 lulaslua/ms.a/Aund uiu 16 dUasi
AT2UHUNITNAAD S

MuununMneassuutadesaluguanysal (Factorial in completely randomized design) Usznausiae 2 Jady

Toun



ununwes 51 atufl 4: 675-689 (2566)./doi:10.14456/kaj.2023.51. 678

Haduiinis Ae vialoloian s1uau 3 lelawan Téun 2R13, 3519 wag 3R14 (313 3 isolation aglusEnIens
ffiunsiiions1av Genus way species)

Hadeiides flo Shadiuresasuriuassuuaiidaieulalidhndu 4 Sasndn Iiud 1:1, 1:10, 1:25 ua 1:50
TngihindudunssuiBauau Suaunsaisneans (3xa) + 1 n33u38 nssuifay 3 61 day 3 diu
NSUUIINNANIINAADY

Sufinnananaaos Tiun Armgiu S1uulu dndnan wazimdnuiwesiuiiun ndsldfunsugndreide
SEEELIA 4 Wou TAsienideyaneaiiilaen1siasienauiUsusIu (analysis of variance) melusunsa SPSS Statistics
20 LLaxL‘U%EJ‘ULﬁEJUﬁﬂﬂ’m,JLLmﬂGiN“UENﬁ’]Lag%’.l“fljauua 17835 Duncan's New Multiple Range Test (DMRT) fiszsiuarndesiu
95% (P<0.05)
anudivinnimaaas

o URNIREUVSERY AnszinYRsAIERS UNIneaeedlng
Y4281 UUNTNAAD

WOUNUATUS W.A. 2564 - Tguieu w.A. 2564

NaNISANEN
AMugaRABTaIIUAASlESuUMIUgndedauu 4 o

Nnmmnaesnuin vlnvedleluanuuaiiFoieulali lifinasionugaadsvessuiiumetsdidedfymada
Imammqqﬁmaﬁlaﬁiﬁ%’uL%vaiaimaw 3519, 3R14 way 2R13 dAYafU 9.3, 9.1 uay 8.8 wal. AUEIFU (Table 1) 1o
firsantladesnadussriadouvaiidoioulalidetndu nud Shsdnd 1:25 Snavilvieruguadsvesiuwium
wnitan Ao 9.80 v ustliifinuuansnstusensdivddymisadfdloiouiunssAsidnaiu 1:50 (Table 1) uaziila

AI5UINTNATIUsTIINavalalaianiar onsaiuseninadawuaiisslaulaliineunnay wuin leloan 3519 ansndu

o a I

YNERRALL

N o

1:25 fidnadsanugaduadsniigade 10.2 vy, uwildfinuunnsraegiedidod alSguliieuiunssuis
AIUAN (Table 1)
sruvluaderafuvasiuamdsldfunsugndeidouy 4 ey

Sruniluedssosuniuamdaldiumsgnaiade uiu 4 iweu wuth JadesdlelnanvesuadiFeieulal g
wasiaduululadsvesduiue lnenssuasilasulelaan 3519 azfiduniuadsinniian Ao 6.6 ludedu (Table 2)
waziilefinsandnsdnilinsgnatede wuin nssudsldsasdin 1:25 uas 1:50 Wunssudsmihliidnuluedesie
fusnitandie 5.9 uay 5.7 Tudedu musiy (Table 2) daudvinadauszninsvialeleianuazdnsdiusenitaie
wuafioioulaluvisedindy wudn Telewan 3519 fisnsndru 1:25 wag 1:50 lkidnadeswaulunniian de 7.7

way 7.1 lusiedu muaisu (Table 2)



KHON KAEN AGRICULTURE JOURNAL 51 (4): 675-689 (2023)./d0i:10.14456/kaj.2023.51. 679

Table 1 Effects of endophytic bacteria and ratios of bacterial suspension on plant height of Vanda at 4 months

after inoculation

Factors Plant height (cm)
Isolates

2R13 8.8°

3519 9.3°

3R14 9.1°

Ratios

1:1 8.4°

1:10 8.8

1:25 9.8°

1:50 9.4

Isolates x Ratios

2R13 x 1:1 7.2¢
2R13 x 1:10 9.8%
2R13 x 1:25 9.1°bcd
2R13 x 1:50 9.1°
3519 x 1:1 9.5%¢
3519 x 1:10 8.2%
3519 x 1:25 10.2°
3519 x 1:50 9.5%¢
3R14 x 1:1 8.4
3R14 x 1:10 8.5
3R14 x 1:25 10.1°
3R14 x 1:50 9.5%¢
Control 9.5%¢

Means with different lowercase letters within a column indicate a significant difference or means with same
lowercase letters within a column indicate no significant difference according to Duncan's New Multiple Range Test

(DMRT) at P<0.05
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Table 2 Effects of endophytic bacteria and ratios of bacterial suspension on number of leaves/plant of Vanda at 4

months after inoculation

Factors Number of
leaves/plant
Isolates
2R13 5.0°
3519 6.6°
3R14 4.8°
Ratios
1:1 5.1°
1:10 5.1°
1:25 5.9°
1:50 5.7%
Isolates x Ratios
2R13 x 1:1 g.7%"
2R13 x 1:10 6.0
2R13 x 1:25 4.9%"
2R13 x 1:50 4.4°
3519 x 1:1 6.3
3519 x 1:10 5.4°<
3519 x 1:25 7.7°
3519 x 1:50 7.1°
3R14 x 1:1 4.4
3R14 x 1:10 4.0f
3R14 x 1:25 5.3
3R14 x 1:50 5.50<
Control 5.2°%

Means with different lowercase letters within a column indicate a significant difference or means with same
lowercase letters within a column indicate no significant difference according to Duncan's New Multiple Range Test

(DMRT) at P<0.05

thwiihaniadsvesiuniuamildfumagnaredouu 4 e

dofiasandadesdslolsan wuit lelwan 3519 dswavilisuuiuadanadedmininniian fe 1.62 n./fu
(Table 3) drutadosnsdiu wuin Snsrdu 1:1 vlkfanedsdminanduiuaanniigndo 1.34 n./fu udldfiaw
unnAnafuegnadltudAymsadftusnsndin 1:25 wag 1:50 (Table 3) uazilofinnsandvinasiuszninvinloluanias
Snsrduiesiaiindu wuin lelsian 3519 Sns1dru 1:1 uax 1:25 vlkiaadeduinanundian Ao 1.87 uay 1.93 n/

#U Pua1AU (Table 3)
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thwiinuwiaadsvasfuniunmdsldfunisugnaeidouy 4 ey

nmanaaestiadeaiinlolsan wud leloan 3519 fanadetminuiannndt 2R13 (Table 4) mnfiansandi
Hafesandnudeilinui yonsaislufanuunnssetneditedfameada (Table 4) wagmnfinnsandvinasiusening
inlelanuardnsdudesatndu wui Telean 3519 Snsdu 1:25 fanadetminuianniian e 0.28 n/du e
Wieufunssuisrmuay wilifinuusnssiuegrelifodfameaifdefisuiunssuisildleloan 2r13 Smsidu 1:10, 1o

19189 3519 8msdu 1:1, 1:50 wavlboleian 3R14 8ms1du 1:25 way 1:50 (Table 4)

Table 3 Interactions between isolates and ratios on fresh weight of Vanda after inoculation for 4 months

Factors Fresh weight (g/plant)
Isolates

2R13 1.07°

3519 1.62°

3R14 1.03°

Ratios

1:1 1.34°

1:10 1.08°

1:25 1.25%

1:50 1.29%

Isolates x Ratios

2R13 x 1:1 1.22°
2R13 x 1:10 1.17%
2R13 x 1:25 0.89°
2R13 x 1:50 1.02¢f
3519 x 1:1 1.87°
3519 x 1:10 1.22°
3519 x 1:25 1.93°
3519 x 1:50 1.45°
3R14 x 1:1 0.92°
3R14 x 1:10 0.85°
3R14 x 1:25 0.94°
3R14 x 1:50 1.40°
Control 1.08%

Means with different lowercase letters within a column indicate a significant difference or means with same
lowercase letters within a column indicate no significant difference according to Duncan's New Multiple Range Test

(DMRT) at P<0.05
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Table 4 Interactions between isolates and ratios on dry weight of Vanda after inoculation for 4 months

Factors Dry weight (g/plant)
Isolates

2R13 0.17°
3519 0.24°
3R14 0.20*
Ratios

1:1 0.20°
1:10 0.19°
1:25 0.21°
1:50 0.22°
Isolates x Ratios

2R13 x 1:1 0.15°
2R13 x 1:10 0.21°¢
2R13 x 1:25 0.15°
2R13 x 1:50 0.16
3519 x 1:1 0.25%
3519 x 1:10 0.19"
3519 x 1:25 0.28°
3519 x 1:50 0.23%¢
3R14 x 1:1 0.19"
3R14 x 1:10 0.16°
3R14 x 1:25 0.20°¢
3R14 x 1:50 0.26™
Control 0.16°

682

Means with different lowercase letters within a column indicate a significant difference or means with same
lowercase letters within a column indicate no significant difference according to Duncan's New Multiple Range Test

(DMRT) at P<0.05
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Isolate 2R13 ratio 1:10

Isolate 2R13 ratio 1:25 Isolate 2R13 ratio 1:50

Isolate 3519 ratio 1:1 Isolate 3519 ratio 1:10

Isolate 3519 ratio 1:25 Isolate 3519 ratio 1:50

Isolate 3R14 ratio 1:1 Isolate 3R14 ratio 1:10
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Isolate 3R14 ratio 1:25 Isolate 3R14 ratio 1:50

Control

Figure 1 Morphological of Vanda plantlets and culture media at 1 month after inoculation

Isolate 2R13 ratio 1:25 Isolate 2R13 ratio 1:50

Isolate 3519 ratio 1:25 Isolate 3519 ratio 1:50
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Isolate 3R14 ratio 1:25 Isolate 3R14 ratio 1:50

Control

Figure 2 Morphological of Vanda plantlets and culture media at 4 months after inoculation
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