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Effect of plant growth regulators on yield and chemical
composition of Cananga fruticosa x odorata flowers.
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nsltanseuaumaiasaivlavesiiy ilensedusuaunen Tldsuumenan uasfnwssdusznounis
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Ca : Mg) 8n51 L:1:1 d sieding lae@anunn 15 Jundadgniluna 2 Weu duiindiuiunen wazkandn
dhwiinaenan N 15 T 9w 5 Ay %997 105 Fu T2 waz T4 dd1uiunen snndign Wi 64 aen
sosu wasnanAmimdnaonan 89.91 uar 86.79 n3u muddy dauusnsrstunduaiuauiliduiuaen
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Abstract

This study investigated the efficacy of plant growth regulators in enhancing flower production and
elucidating the chemical composition of Cananga fruticosa x odorata flowers in Nakhon Ratchasima
Province. Employing a randomized complete block design (RCBD), six treatments with five replications
were applied biweekly for two months post-planting. Treatments included TO (Control), T1 (PBZ:
Cytokinin), T2 (PBZ: Ca), T3 (PBZ: Mg), T4 (Cytokinin: Ca) at a 1:1 ratio per liter, and T5 (Cytokinin: Ca:
Mg) at a 1:1:1 ratio per liter. Biweekly observations were conducted to record the flower count and
fresh flower yield per plant over a five-time interval. Results at 105 days revealed treatments T2 and
T4 yielding the highest flower count (64 flowers/plant) and fresh flower yields of 89.91 grams and 86.79
grams per plant, respectively, contrasting with the control group. This highlights the impact of plant
growth regulators and nutrients in promoting prolific flower production. Chemical analysis of Cananga
fruticosa x odorataessential oil identified 47 significant components, predominantly Terpenes, known

for their aromatic properties and potential industrial applications.

Keywords: Cananga fruticosa x odorata; plant growth regulator; plant nutrients; Yield; Chemical

Compositions

1. uni

NzAslUs %38 Cananga hybrid %Lﬂunszﬁmqﬂwau fidoIneneaniin Cananga fruticosa x
odorata aglusd Annonaceae Wuliiy g 1-3 wes wnAsfuann Tudeadssedussuuien Tusu3ce
g1 wivlulng Ondundudnides aendersenaseinululnduanssen nondeuiidilen weuuduiasudy
Aivdes dnvar adrensysnlve uindunendumunnd deavesnda findunen 6 nau Sesdeusu 2 $u nau

s -

wieuwss Besdauiu Uiramonkolkarn, 2022) nsedenhuiiduaeiuganuauiiinannisauiuguonseian

o

Iny uarnsedanaal dnuaefiuvegnraunIEdInlus InswuiesnnenUatguontaraniin kagnse
AuANAEINTTYRIUITainuueusve  ewinnduvesnseaseduniuildtuunnluenamnssuarie

ihduvenszivevialan eiidunduus (pure) waldidugiu (base) vosndunaudy 9 (Chalermklin, 2016)
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arsmuamMaipiulndndusnemnsiddyedimils Gilnadensivdsundamadugiuineves
iy @rsnlaadmsilea (Paclobutrazol; PBZ) L‘fJumiﬁiﬂsﬂ"ﬂmwﬂszmumié’qmswﬁaaﬁuﬂunaﬁ'u%uma
saduluity Sdlnavraensasyiivinveaiedeusnaliuamesenuasmstnenvecieudes (Hopskin &
Huner, 2008) anslungulelalediu (Cytokinin) uasmunumsiasaiulavesiviiiunumdnihmsus
waduwaziingonuasussnninn uazsmensdinadenmnwuestaranvaslinenlifiuszdu (Thongampai,
1994) dhusruaaiBen (calcium; Ca) Wusisidudensiatapiulnvesiiv daeglundusmiidesnisunn 1
unumdhulasaiwesiugad (cell wal) wieldlunsdenmwniuiifuesdusenouesifugad vili
wadudaunsa tflvaueadenasyinlvinfasadoouus asazaterns q Slvauargaudeanead siliead
wasiioBousianiugaudosunss (White & Broadley, 2003) uaguuniidou (Magnesium; Mg) lus1nomn3
sosfisnduuardrdnyronsiasayivlavesin Tneludunddenduesdusznaulszanadosas 0.1-0.4 284
whwiinusis (Bennett, 2008) \umiiussdusznovvesaaelsiiaddadussaingfiddililunsdunsei
g (Barker & Pilbeam, 2015)

osfUsznaumuaiivesthtuvenssmefoginninevasiossia wiannsausndunguuesansiéiiu 7
nau lauA Alcohols, Aldehydes, Esters, Ketones, Oxides, Phenols Wwag Terpenes Tneun@thsiunenseve

< wa '

wiazwtinazdansusznaumaaiinaus 50-500 viin asrUssnaumaaiudazaila NilnuaudRunnaeiuly w

I @ & o

dlonwauwauiuey  fuivilifeauaudinduendnval venhduneussmenniisusazeln 7iflganu
AnumiiouwazaLuana1dtunisUItasaiueenly (Phatin et al., 2009) dsuawidell aldAnwinisldans
AIVANNITATYAUL S mIshAAeN Uaskuni@oy NikadonandnvawmannIzasnlus wazineni

@

annuduneuseme  Wiens uasrusenauranmaniindgrn  aunsatnlUlsusslevinesanlunianiswwmg

£
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2. 38M13

AnwdvEnavesasmununnaiydulnvesiviiinadenisiatauivln wazmsoonnonvainszianlud
Imm’mLLmumiwmaamuuzjﬂuuﬁaﬂauuuﬁzﬁ (randomized complete block design: RCBD) vinsvimaeslu
wasgnitufidmiauassdin dgnidssiunssisluiluisoruediuudoun 80 wufuns 13anUgniu
Tufuynansenindu uagldasmununsiasydulauagsinemisses 3w 4 via laud wilaadmslea
(Paclobutrazol; PBZ) lalnlafiu (Cytokinin) weal@en (Calcium; Ca) wazuunili@oy (Magnesium; Mg)
Usenaude 6 gus gnsas 5 91 9raz 5 fu ldun (T Control Aauaw) (T1 PBZ : Cytokinin) (T2 PBZ : Ca) (T3
PBZ : Mg) (T4 Cytokinin : Ca) 8951 1:1 @u uag (T5 Cytokinin : Ca : Mg) 651 1:1:1 du sioans lasdany
vn 15 30 45 uay 60 Fundsgneny 2 Weu S1uru 4 ade uiindoya nawdnduaunen (Rendesi) way

wmtdnaenan (N1) yn 15 Ju lnelsuAsusieny 45 60 75 90 uag 105 Ju ndwlgnides 1uau 5 A9 uay
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Aasgvnamsatasaelusunsy IBM SPSS  Statistics 26 waziSsuiisuanuuandsvastoyalngld
Duncan's New Multiple Range Test (DMRT) fiszduauidesiu 95 %
vhnennseinludildnatnisunonsvime  dedinsndudietn  (water  distillation  / hydro
distillation) Tnedsegsiiviigniulifusiinvunmidn thudn 500 n¥u ussaduwndunausun 2 das
Pniasfinhnduuiines 1 ans Tiviusegsayulwsiiane ﬁWL‘ﬁwéLﬂ%"aaﬂgu Clevenger apparatus fisiowdn
ffum condenser way graduate tube niuthlunduiigamaf 130-150 asrmieaidva ethi3uieaudusy
arandlunsndulild 2-3 ml deunt WWunan 5 $9lus auuiiesthduilldaad angamgiudaiidlflmsu Ly
¥y eraduate tube pandn 9 auﬂizﬁﬁsé’uﬁwﬁuﬁﬂﬁ’uﬁagﬁ preparation line w&a#isld 1 Flus 8w
Wnesitld mntuiahisiufildluimssimesidssneumaniiidiftyfaeinies Gas Chromatography —

Mass Spectrometry (GC-MS) sl

Table 1 Yield and number of flowers of Cananga fruticosa x odorata at various ages

Number of flowers/plants
Treatment
45 Day 60 Day 75 Day 90 Day 105 Day
TO 10 20 27 25 33
T1 9 28 49° 32 34°
T2 14 25 30° 37 64°
T3 18 26 20" 26 44
T4 25 42 17° 36 64°
T5 14 35 40 24 34°
F-test ns ns * ns *
%CV 36.12 2361 21.38 31.22 11.94

Remark: ™ There was no statistical difference. * Means in a column followed by different letters are

significantly different at p<0.05 (Duncan's New Multiple Range Test, DMRT).

3. HaN193BUaARNTAl

INNINAGBY WUT1 ¥3981Y 45 60 Uar 90 Tu MendansBanuaisnIuANNsIsyulagasing 9
nszdanlaTidunendesliiunnseiumaadii dudiseny 75 u wuih dunsefaanludfidawuasniuny
mMsasAulagns T1 T5 uaw T2 fasefisruaunonuiniian wiidu 49 40 uas 30 aensediu dailnunneing

@

fumsadfiduans T0 T3 uag T4 T9waueen Wit 27 20 way 17 asnsdesi audiu wayyieeny 105 U
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WUl gns T2 T4 waw T3 fldnnumeninniian winifu 64 64 uas 44 aendedu mudiu Gaflanauansneiu
meadatunsBaniulugns T1 T5 wag T0 dAwiiu 34 34 ua 33 Aensdedu AL (Table 1)
thminaonan wui1 91907 45 60 way 90 Fu N1sAauIAUANMIETRUTAgRTAne 4 Taifiavil
dwiinanvesnennszfanTuTunnsnefumeadn duthseny 75 Tu wuh dunsedanlud fidavuansaugu
nasyivlagns T1 T5 way T2 Swadedivhwiinaenuiniian wihfu 65.49 48.32 way 043 niustedu iAo
wANEeuNeEdifiugns TO T3 uaz T4 windu 29.58 28.78 uaz 24.20 NS AUEIRU WAZYINISLAY
Rewananeny 105 Yu ndsdanuasauaunisaiasivls wuil gas T2 T4 uag T3 nszfaaluiinandn
ﬁmﬁﬂmaﬂammnﬁqm Wiy 89.91 86.79 ua 62.08 nSusamU IAIULANANNTUNINERRTUEAT TO T1 ko
T5 Jefiredsvemandnnoniniy 50.38 48.72 uag 45.10 nfusesu muddiu aenndeatuyTunamanan

TUnnFoAuUlutINIAEN 9 (Table 2)

Table 2 Fresh weight of Cananga fruticosa x odorata at various ages

Fresh weight (g)/plants
Treatment
45 Day 60 Day 75 Day 90 Day 105 Day
TO 10.79 23.73 29.58° 42.08 50.38°
T1 11.83 37.50 65.49° 63.60 48.72°
T2 16.20 32.92 40.43%° 56.40 89.91°
T3 19.34 27.99 28.78° 51.37 62.08%°
Ta 28.36 51.18 24.20° 60.17 86.79°
T5 14.82 40.36 48.32%° 46.70 45.10°
F-test ns ns * ns *
%CV 21.85 33.21 16.95 33.88 21.45

Remark: ™ There was no statistical difference. * Means in a column followed by different letters are

significantly different at p<0.05 (Duncan's New Multiple Range Test, DMRT).

mswuansmuannasyivlagnssng q Biiudunsedentil wui wandnnenan uastminaonan Tu
gns T2 uag T4 ﬁﬁqm (Fieure 1) ipsananswilaadmsilea Lﬁumiﬁﬁmmﬁwﬁ’cymmaaﬁuégaﬂmﬁigsuaa
Funsefenid dmalivuanssuuauas fuieas vlfAunanaanenldiedy warllnlafiu nsedulsiiiy
Annsuanngeaiindiuauenty wavansaszasnisidiondats (Pierik, 1989) vosunszdenlud dawsy
gnsuradeutislunmsuiagadnndaiiuln  Sedduddnselasiaisvensadiy  elunisddes

2113 wastielunsuSuaunanInsauazaAeuesity (Hirschi, 2004) vilinandnnanvenseAsniusgwnuly
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a a = a

fe fatiy @i 3 afedl FeUsEEnsansenisiunldlunsneasailrladunsefanlusidsnuiunenan

wazidudsylevidmsuindelunisthlUvldisaandseen welduselevdlunsadininduneusswesald

Figure 1 Spraying growth regulators (A) Flowering characteristics of Cananga fruticosa x odorata (B)

Harvesting of Cananga fruticosa x odorata (C) and Cananga fruticosa x odorata Flowering
Yield (D)
PNMTAATIZRRIAUTENEUNIBARTUINTUELTZIIEAINABNNTZAITUS fosdusznounaniidfgy
vivn 47 vl wuans 2 aile Aduesduszneumaniidluglunennsysanlus laun Benzyl Benzoate
16.67 % wag Caryophyllene 14.95 % uazfinuasnUsznounIuaiind Ay 4 vl (+)-3-carene 13.66 % D-

Germacrene 12.78 % PB-Linalool 8.10 % uag cis-Geraniol 7.83 % (Table 3-4) d@wlngjazlvanslunau
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Terpenes \Juansusznouiilinduiiiuendnualianizvesiivusassiln denndesiu Punjee et al, (2009)
Ainszesiusznouitumensymenaennsysiaailug wuas Linalool 49.20 % trans-inalool 3.9 % uax
B-elemene 0.70 % @wu Sillapavisal & Netmueang, 2015 wuthsuveusymenaens UiesdUsynau
Linalool 9.039 % Methyl-2 -methylbutyrate 2.808 % Ethyl-2 -methylbuthylrate 3.93 % trans-Ocimene
7.632 % B-elemene 12.862 % cis-Ocimene 7.420 % Methyl eugenol 13.154 % way a-Terpineol 10.334
% Chatpaisarn et al,, (2010) T18UNIANIEITIUADNGAMAMEIBLABINUNUAITUTENOUNAN linalool

63.4% Wudwlvg wullansfilindunenantu  waznquatsuszneufiinauiiduendnvalianizvosiiy

Table 3 Chemical composition of Cananga fruticosa x odorata

Peak Components by NIST11 Retention time %
1 B-Myrcene 9.12 0.08
2 pP-Methoxytoluene 10.36 1.10
3 D-Limonene 10.68 0.05
a4 Benzeneacetaldehyde 11.29 0.08
5 2-Carene/Terpinolene 12.96 0.03
6 Benzoic acid, methyl ester 13.78 0.02
7 | B-Linalool 13.78 8.10
8 Nonanal 13.85 0.09
9 Benzonitrile, 2-methyl- 15.23 0.03
10 | Benzoic acid, ethyl ester 16.63 0.10
11 |Estragole 17.90 0.51
12 | B-Citral 19.69 1.15
13 | cis-Geraniol 20.46 7.82
14 | o-Citral 21.12 3.09
15 | Anethole 21.81 0.19
16 | 0-Cubebene 24.36 0.05
17 | Eugenol 24.68 0.93
18 | Copaene 25.59 0.27
19 | (+)-3-carene 26.00 13.66
20 | B-Copaene 26.14 0.07
21 |(-)-B-Elemene 26.22 0.08

98


98


Thai Journal of Science and Technology 111 12 « aUUA 2 « 1NB19% — ﬁqmyu 2567

Table 4 Chemical composition of Cananga fruticosa x odorata (Continual)

Peak Components by NIST11 Retention time %
22 | cis-Jasmone 26.45 0.05
23 | Methyleugenol 26.72 0.07
24 | Caryophyllene 27.69 14.95
25 | B-Cubebene 27.91 0.08
26 | Cis-muurola-3,5-diene 28.68 0.23
27 |Humulene 29.05 4.94
28 | Y-Muurolene 29.85 0.24
29 | D-Germacrene 30.18 12.78
30 |(+)-epi-Bicyclosesquiphellandrene 30.46 0.34
31 |Bicyclogermacrene 30.58 0.52
32 | a-Muurolene 30.69 0.23
33 | 0-Bergamotene 30.84 1.09
34 | d-Farnesene 30.95 1.02
35 | y-Cadinene 31.26 0.16
36 | (+)-0-Cadinene 31.49 1.18
37 | Epizonarene 31.64 0.22
38 |Naphthalene,1,2,3,4,4a,7-hexahydro-1,6-dimethyl-4-(1-methylethyl)- 32.02 0.08
39 1-isopropyl-4,7-dimethyl-1,2,43a,5,6,8a hexahydronaphthalene 32.17 0.05
40 | Neoisolongifolene 33.75 0.08
41 Benzoic acid, hexyl ester 33.82 0.03
42 |tau.- Cadinol 36.30 0.40
43 | Bicyclo[4.4.0]dec-1-ene,2-isopropyl-5-methyl-9-methylene- 36.75 1.00
44 | E,E-Farnesal 39.66 0.12
45 | Benzyl Benzoate 41.09 16.67
46 | (E)-B-Famesene 43.00 0.16
47 | Benzoic acid, 2-hydroxy, phenylmethyl ester 43.73 0.04

NuUEnsUTENRUSTIUNAvENagUTEINM 5 - 10 ¥ila warfiansusznevdu o Snnindveialulinaiianesas
U vaeenailinnndn 100 wiln Feensusznevnouadudnssneuivilihiumensymeluiivusazeiiag
wndnwalianzi  wavwansieiududasduiiveiafediu anuuwsndsenainnnismsmizlan 13
guasnu  waranwRdoNTzay  anuvainvansludussddsznaurilihtunenssmeliguaudad

awnsathluldusyleidesonlunisnisunmdnseldlusudy o
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4. ayd

M3daruanIAIUANNISSAULALarS19eMlugns (T4 Cytokinin @ Ca) way (T2 PBZ : Ca) dlnasie
wardasenan  waztmdneenan wnfign  Humsmuaunsaiyduleiissnsamsenisiuldlunis
naaewhlildfunsedsnluzifdiwaunenan  uasluuselonidmiviiselunshluldismanannen du
oadUsEnoUmaledl wusssgneundniiddaiaonn 47 vin Suduasuseneuilinduiiuendnualaunse

ilUlgusslevilugaannnssusing 9 sialy

5. inAnssuUszne

yoreupmMIATuayuuUsznadunsidennlasins  “nmsfnuniieeuiuidednedififnenimiio
fianssdninsunenssmenunwgdudomnded” lasdinnuamznssumsduaiiivermans Jdouay
winssu  @nan)  melinsdidunulasimisvesguddmmauinnssnnensaineesd  anduide

Ingnmanswazinaluladuisusemelng (17.)
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