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Effects of Phosphorus on Growth and Development,

and Quality of Crown of Thorns (Euphorbia milii)
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Abstract: Phosphorus (P) is an important nutrient for the growth and quality of ornamental plants. The aim of
this study was to investigate the effects of phosphorus on the growth and flower quality of crown of thorns.
The experimental design was conducted in a completely randomized design (CRD) with three replications
and six treatments. Treatments were T1 as control (no P fertilizer); T2 to T6 consisted of P fertilizer at the rates
of 25, 50, 100, 200 and 400 mg P,O, per kg (growing media), respectively. The results showed that
the application of P fertilizer at different rates resulted in significant differences in chlorophyll a and total
chlorophyll (P<0.05). Plant height and total phosphorus concentration were not significantly different
(P>0.05). The increase in P fertilization clearly affected the number of flowers per plant. Application of
P fertilizer at the rate of 400 mg P,O, per kg (growing media) resulted in the highest number of flowers per
plant (8.67+2.31 flowers per plant). On the other hand, an increase in P fertilizer decreased the flower
diameter of the crown of thorns. The application of P fertilizer at a rate of 100 mg P,O, per kg of growing
media yielded comparable outcomes in terms of flower diameter, number of inflorescences, and number
of flowers per plant as the treatment that generated the most favorable results. Therefore, the application

of P fertilizer at the rate of 100 mg P,O, per kg (material) was appropriate for planting crown of thorns.

Keywords: Phosphorus, chlorophyll content, flower quality, crown of thorns

Copyright @ Journal of Agriculture, Faculty of Agriculture, Chiang Mai University. All rights reserved.
17



MTATINEAT 40(1): 17 - 27 (2567)

UnAnta: ‘V\Imwm*mLﬂumﬁﬁ{ﬁummmﬁ’qﬁmﬁiﬂmﬂﬁmLﬁu‘imLm:ﬂmmwmmiﬁﬂ?:ﬁu sl
ﬁfﬁ“mqﬂi:mﬂiﬁ@ﬁﬂmmmmﬂﬂW@mWﬁmrfifamm?rg wuTnuazAunInAenaealTlaEeL 919UNLNNINAGDY
wuuguanysal (CRD) AU 3 91 6 Ffumaaes fail msimeaedd 1 TWlaflanaanasa srfumeaasi 2 i1 6
ldtlanaanaialudna 25, 50, 100, 200 ax 400 Haaniu PO, Aenlaniu (TanLlgn) MNAIAL NaN1INAASS
WU mﬂ@'ﬂwlﬂawm"aluﬁmﬂﬁLme;iNfTuﬁm@iﬁﬂ?mmm@‘ﬂﬁ\lm’ 10 wazpaalsiaasan lutledeay
Apauuanenatsldad1Anynieada (P<0.05) ﬂjmx‘ﬁ'mm'@amemwLﬁuﬁum@q‘*/\lmm?@’luiuwudﬁ
TP NLANANNTUN9RDRA (P> 0.05) ma“lﬁﬂmxl@mﬂa%ﬂuﬁmm%ﬁumN@‘Lﬁ'ﬁf]mum@ﬂﬁi@ﬁwﬁu%u@ﬂfm
daiau Inennsldianeanasadnsn 400 Jadnin P,O, Aanlanin (Tanilgn) sLﬁ’fﬁmqum@nﬁifaﬁumnﬁzgm
(8.67 £ 2.31 AANADALW) ‘Lumqm\ﬁf’]uﬁmﬂmﬂdﬂﬂmmﬁmﬁLﬁuqﬁuﬂﬁuﬁmmiﬁmfanmﬂlﬁmuﬁmmmLﬁﬂ
ad %ﬂﬂmﬂdﬂﬂwﬂmw'ﬁmﬁmm 100 #a@n3u P,0, riantaniu (Fanugn) WWAraund1enen Ausudenan
LLmﬁmeum@mﬁi@L‘v’]’u“lail,mnﬁmmﬂﬁﬂaf*umm@@amﬁmﬁmquﬁqm ﬁqfumﬂdﬂﬂ*/\l@m@%@é’mﬁ 100
{adndu PO, saflanin (Tanlgn) 'ffmLﬂuﬁmwmﬂzﬁmmmuﬁqm&’qﬁumiﬂ@uﬂmﬂL%au

AdAty: Wearesa Buunsalsiad Aruniween Fludew

uni wneansdlgnifedauludindngranes wuan
ldatidevaanidudanlug Tneldiunaiduiug

Wendauidunaluoed Euphorbiaceae  upvgAN esaniduiugiudonss nuniusians-
TaeinanAansaa Euphorbia mili uazTaandny Anlsa uazazuuang e lddunaudaaadeausan
crown of thorns #3a Christ thorn muﬂmwmg faeviugmuiidasni dmsunislgnazlgnludu

nlal o a a o '3 dl o d?j a 1 +| % o
N Founnialuwauniduening unansianng HANNYINTUANAUSU Tleaan PeNening LazunaLan
adadiile wazwaunddeindna deanusanyles TUFRINEIU 1:1:1:1 ANENAINTRUULDALAIDEIN

lunaadszina zﬁ"ﬂwm:zﬁ’wﬁmmmﬁmﬁmﬁﬁ@ Wesauineuasiieanainiie n1sldiladrusy
sduddnumzeaui fuwauvan danedane Fedewduldfisenuidaauindnmnisldag-
§QLﬂuﬁwuﬁﬂanquﬁq waziluisfinusenanw ansusazaiafiunzauaanduminle difes
wiauaslsl@ (Poruksa and Krasaechai, 1997)  naaldilelunimsandedaulvnjiniduiloiailine
Tudszmelnefunagnifladauitenisdming i 1 13 15-15-15 siainsadin 7 iflEndauaes
g luiuiisandneiames uazdondatnusd  lulnsiau weawesa uaslnuwnadesdu 1:1:1 win
(Department of Agricultural Extension, 2023) d2uansl- (Jakkawanchai, 1996) §1821U1T% @Vﬂ‘luﬂﬂ GE
wugresledouiuiideudronainuane vikduiy dun lulnsiau weavesa uazinunaiden Sunum
AeudiAsEgana Wuiugfinenildnunizduasan  sunzdenasioyiulnvesiiuansineiu S
panlng ﬂ@m@mmm LL@”LﬂuwuﬁMmummuw azafiaflnanudesnissinaiunmdnlusaedaud
annguiiaeeilodou uenanid deliugdu g wensnetueeny dusunisdgnifedewield
iu AUgiATE T lud aonfTunududeg Wuges- 'a@ﬂm@ﬂmf«aLﬁuﬂﬁi’ldﬂﬂW@@W@ﬁ*ﬁu@”mﬁﬁmm’w
InyaaTIeu Aanildwiaeauaa lufu (Jakkawanchai, ﬁﬂmmmw@ﬂmmu T ifinsanneanasa \usng

1996) InaitnAinisugnidendawinasnmiraduld mu‘wm‘mmmumﬂfmuLNLqummmmmmm
nezonvtuianlinisaaawuglanaasiind uan endeaiuniseanaen nsRinug saaan TR
W@auaeanaaNanuga wazainnisduniwal  2999In7AG (Sukyanki et al., 2023) at19lsia

18



naraanagnasaranisiasyiulauazaumwaadltladeu

fayafiiaatusiareanesaluiengalilssfu
Tnanannzlledaunudndafiantn uazainaneenu
2849 Caspersen and Bergstrand (2020) %\1 AN
nislispneanefaatineaninsalsz@nsninnis-
linaanaianaraunIWlULANIAUAE ATAANNS
duduitgluanalndifnsiuifedaunaias
TuRenaesadniliieidtngrzesinidndenen
Weanasainisimdeudraaindswmilesully
m'quﬁ'ﬁmmz&’m”mlumsﬁuw”m" LATENIING-
\inyiAu mum@mmmmmh%l@mmimmm
Hefanaaesaiafenguintu Geiwandanasl
{laveaniasannsWlugaeifednnasodiulanig

o v d‘ 1 v a a ¥
] mmmwamumiwm&lmuim LL@%ﬂ’]?@JﬂI‘ﬁ

Waanesa suvivgtanadenaliRmAINABNUAL
° S , oA e a

A uauAanAnI NI luge NN i gz e iAoy
o '8 ; 1 Y+ o

WG wazannimaaesinudn nnsliianeanass
8131 24-48 AadAnTusadng avualinanadad
Harusunenmesugendnislitaveanesaly
8791 6- 18 AadANSusaAAT WaNAINT UTUIUNNg
ldijanaanesandaudrAyiduiu Tnadnsnig
fanearaianguinlieraiuituazinalinig
WwiyAuTnaasiranas Mallannduiuiiningw
VigateeiuanaWuguesRasae (Whipker and

Hammer, 1994) Usunnsspdnadunialusdosd

Parnnsnvwn ldidusdazdnlsz@ninannisldila
16 13789 UNA82TUN AN DIANNANH U 71T

Woanesfanuseadngluie 1y Usununaelsias

(Poudyal et al., 2021) kazn19U1ANDANDTARING
Tszuunisdaiameiinasuilsdoaulillneianis
s¥UU PS 11 (Xu et al., 2007) wanaNnigalsne sy
IaanasalaiudrAnyluniafulFurualsn-
UBLA LN TALE (El-Sawy et al., 2015; Wongsnhansilp
et al., 2016) A MIAnEERINslaTlanaanass
MunzansAan19asyAuIIN1eaIAY LazAININ
gasnanlullladevadudeyandrAnydsznismil
d' | d” Y @ K (3 o + [ %
Nazgaaaliiiuniaiindrdyesijaveanada
dld | A a dy dl v 1 dl
namaNTdatinedudayaliinensnsndgn

19

Wedaunaarnuiedainisaun 1 fine wmun
AunntasTtendausialil

L4 aa
aUnsaluazInns

N5 1UHUNNTNARDILAZLALTRYS
nemaaesEEnAdunsluszainaden
FANAN 2565 DALABULNEIEYW 2566 N1aldanw
TseFauanyAnenmansuazinalulat nuinende
mnipwszunariegse MilleGuuiugiAsegaey
1/1mummmummmLLmLﬂqum 3 e eflannn-
gefuiade 5.6 lwuRuns dhandeasnszansll
ﬁﬁﬁnmmz%”ucim@uﬂ’ﬂmqﬂ?xmm 20 LIURLNAT
49 15 FIURWNAT (NITN9NFNTEFA Lmnslszan
3.43 An9) %Qﬁf‘fmﬂ@mmﬂu Ausqu flevin gauening
LAZWNALANERT 1:1:1:1 (@nsnd2ulaalinmg)
Inelddanlgnluiaunns 1 Alansusiansenna Amanzyl
antiR2993a0 g Ne1NTEN19999 Land Development
Department (2010) Usenavuisag Wiag A1n191n Wi
Wranniduwiedag lulasiawiomn Weanesanommn
Tnunadasnanun veaneiafdudsslogd uas
TnungiFaniuanldeuld auResianlgnild
lun1maaasuanslu Table 1 Aeuasdalgnuan
1 euRnihnmaasunsldijaneanaiadnssing 7|
IPEIUNUNIINARDIULILANANYTO] (CRD) A1IY
391 6 FFUNIMAREY AT AsLmAReT 1 Tadld e
Waanasa Arsuneaasd 2 fa 6 ldijaneanesaly
#m91 25, 50, 100, 200 kAL 400 NadnFu PO,
rantanin (Fanlgn) mnatsu Inaldievitida
miasWaamn (0-46-0) Luunaslisinneanaia
Frunedaniasiganamanas 7 e Tulasiau
uazTwunatdanldludmsn 100 a@nsu (N-K,0)
siaflanin (Janign) Taeldilag e (46-0-0) uazile
wunaidannaalss (0-0-60) viluwnaalunigld
s1g lulnsiauuasinunadon lunisldiannaay
HuldifinensadaafiszaziTudunimaans
(Memaselgnudn 1 ihaw) a‘mﬁmﬂ 7 3 TWlugn



MTATINEAT 40(1): 17 - 27 (2567)

Table 1 Properties of growing media used in the experiment (mean +SD, n=3)

Properties Unit Values

pH (1:5) 6.52 £0.12 (N)T

Electrical conductivity dS/m 1.21 £0.03 (VL)

Organic matter g/kg 165 £ 7.50 (VH)

Total nitrogen a/kg 4.62 + 0.24 (VH)

Total phosphorus a/kg 2.25+0.18 (NR)

Total potassium g/kg 4.86 + 0.25 (NR)

Available phosphorus ma/kg 81.0 £ 2.50 (VH)

Exchangeable potassium mg/kg 195 + 35.0 (VH)
¥ The letters in bracket are interpreted according to Land Classification Division and FAO Project Staff (1973): N = neutral; VL
= very low; VH = very high; NR = no required.
100 HadanIAanIza1 Aun1stesiuuazindnisn Chiorophyll a = (12A,,-3.11A,,) x V/ (dilution x
LazuNaIsTiunslneAENalenLN 3L A M’]ﬁu area x 100)
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FUNAADY) / ANEIFUENNARE} x 100)H UFunn
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a 14 = 1 a &
MIIAPIVINNIARN LsENaLRA9e (1) MSIATIEH
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Chlorophyll b= (20.78A,,-4.88A,,,) xV/ (dilution
x area x 100)

Totalchlorophyll=Chlorophyll a + Chlorophyll b

Total carotenoids (CX+C) = (100A 4, - 1.12Chla
-34.07Chl b) / 245

(2) Aprrzvin NN dureaneanafalugy
gastFunauneanaiasianun (otal P) Tugauly
Tnedaadana et 19N TAENTANANARITHA
(acid mixture: HNO,-HCIO, Tuémadau 2 :1 v/v.)
(Attanandana and Chanchareonsook, 1999) 417azans
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Figure 1 Effect of different phosphorus levels on plant height of crown of thorns. The vertical bars

represented standard deviation (n = 3).
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Table 2. Effects of phosphorus on chlorophyll and carotenoids in leaves of crown of thorns (mean +SD, n=3)

Treatments Chlorophyll al Chlorophyll bt Total chlorophylfr Total carotenoids?
( mg/m’ )
Control 758 + 159° 377 £ 70 1,135 £ 113° 233+ 35
25 mg P,0,/kg 1,000 + 153° 406 + 32 1,407 + 184° 284 + 38
50 mg P,O,/kg 989 + 183° 436 + 53 1,426 + 233° 278 + 48
100 mg P,O,/kg 996 + 17° 366 + 81 1,362 + 71° 276+ 2
200 mg P,0,/kg 871+ 75% 359 & 32 1,230 £ 106® 241 £10
400 mg P,0,/kg 1,021 + 184° 383 + 87 1,395 + 271° 284 + 48
F-test * ns * ns
CV (%) 12.8 17.7 12.8 10.6

T Means within the same column followed by the same letters indicate no significantly different among treatments using DMRT

at P<0.05, * = significant difference at 0.05 probability levels, ns = no significant
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Ued1ATYNADF (P<0.05) naWitjaneanaiadna
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Figure 2 Effect of different phosphorus levels on phosphorus concentration in leaves of crown of thorns.

The vertical bars represented standard deviation (n=3)
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Table 3 Effects of phosphorus on chlorophyll and carotenoids in leaves of crown of thorns (mean +SD, n=3)

Treatments Flower diameter Number of inflorescences ~ Number of flowers
(cm)? (No./ plant) t (No./plant) T
Control 4.33+0.21° 1.33+0.57° 2.67+1.15°
25 mg P,0,/kg 4.50+0.20 1.67£0.57% 4.67+1.15%
50 mg P,0,/kg 3.87£0.12% 2.330.57% 6.331.52%
100 mg P,0,/kg 4.10+0.10% 2.67+0.57° 7.67+0.57%
200 mg P,0,/kg 3.67+0.15° 2.67+0.57° 7.67+2.08%
400 mg P,0,/kg 3.53+0.35° 2.33+0.57% 8.67+2.31°
F-test * * *
CV (%) 5.6 23.8 27.2

T Means within the same column followed by the same letters indicate no significantly different among treatments using

DMRT at P<0.05, *,** = significant difference at 0.05 and 0.01 probability levels, respectively.

Figure 3 Effects of different phosphorus levels on flower width of the crown of thorns
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