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Effects of Phosphorus Fertilizer Application and Variety on the Changes of Sepal Coloration
in Potted Hydrangea during Post-production Caring
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Abstract

Hydrangea (Hydrangea macrophylla) is one of the most beautiful and popular flowering potted
plants. However, it usually exhibits a physiological disorder of the changes in sepal color during post-
production caring since, the plant is sensitive to pH changing in the soil. This color change of sepal still
associated with pH balance in the cell, anthocyanin content and plant variety. Mal-coloration changes of its
sepal lead to the dis-quality of marketable desired characters. The study of potted hydrangea response to
variety influences and phosphorus fertilizer applications on sepal coloration was conducted with 2 x 2
factorial in CRD, comprised of Factor A: 2 varieties of blooming potted hydrangea at commercial stage (12
weeks after planting: WAP) H. ‘Hot Red’ and H. ‘Early Blue’ and Factor B: 2 levels of phosphorus fertilizer;
(NH,),PO, as low levels of P fertilizer (low P) and high levels of P fertilizer (high P). The result showed that
after P fertilizing for 5 days, the sepal of ‘Hot Red’ variety retained pinkish-red color (L*, a*, and b* = 42.00,
65.37 and 26.91, respectively), while ‘Early Blue’ variety changed in the color from purple (L*, a*, b* = 63.31,
25.02 and -39.11, respectively) to pinkish-red (L*, a*, b* = 61.88, 62.68, -10.52 respectively). Adding high P
fertilizer as Factor B, gave the plant a more deeply pink color by increasing a* and b* values (67.14 and 10.03)
when compared with the lower P treatment which gave the plant a light pink. Nevertheless, P amendment
applications in hydrangea at the commercial stage did not affect all growth parameters, except the changes in
sepal color. This early finding is beneficial information for managing protocols to prolong the marketable
desires of potted hydrangea at post-production caring.

Keywords: containerized hydrangea, phosphorus, sepal color, post-production caring

UnAnga

lawsude (Hydrangea macrophylla) Wuldnennszanmwilanilafilésuanudonegiaunn wiluseninanis
auasnymdsnsuandnwudgmninudsusUasdvesniuides esnfuiisiinevauswarleniadsuudasmes
Araranunsn-rng (pH) vestanugn uenainininudsuulasdvesniuidesdsduitusiuaunavesdn pH n1eluiad
USmnaueulnlsefuuaransiuguasiiade fadnsfiafisuresddensniiosindueanduidesiiudsuuasly 01e
dawarhlinunimuandnuarloniavesnissmingldandesas sided Fefnwmanevaussmosiuiuazniniude
woavetatensildsuuuasinduidesenendesluleinsuiBenszns 1ne1N9uKLNITIAREILUY 2 x 2 Factorial in
CRD #a3e A fie sulawnsudesserniand vty (12 §Uawindslgn) 2 #us lawn ‘Hot Red’ uay ‘Early Blue’ Jade
B Ao nslitjemeanada (NH,),PO, 2 sty I Jevleaneiaszius (low P) uaztovleaesasziugs (high P) wa
nsnnaeswud1 ndsnslieweanle fannszsu Wunan 5 Yu dnduidssenendeslawnsuiBeiug ‘Hot Red” fnaiid
uaaitian (L%, a%, b* = 42.00, 65.37uag 26.91 muaiu) dauiug Early Blue’ wuhdnduidissesmongosiion
9@ (L¥, a%, b* = 63.31, 25.02 war -39.11a10a10v) liludvunun (L%, a*uay b* = 61.88, 62.68 uay -10.52
i) dmsudlademslideneanadaszdugs viliandudewesnendosdsududuumty Swenndosiunis

D @i ivaEIu AULINYATAERS 1. UULAY 40002

! Department of Horticulture, Faculty of Agriculture, Khon Kaen University, Khon Kaen, 40002
2 y§¥mnIunfidu Wumes aauinuns 32 e.uslane 2.8ee518 57130

2 Green Garden Center, Kaset 32 Farms, Mae Sai District, Chiang Rai, 57130



186 na¥e9nIs 71 55 aUUil 1 (W) 2567 2. IEImIanSUayYINNTINAISINYAT

WiuTurear a* wag b* (67.14 waw 10.03) WenSsuifisuiuduildsuleveaesassdumiflidvuysoundt vied n1s
Tieneaneidlriulawmsudeluszozndoudming lidwmadenmsiaigdvlasuduquenainnisiasuulasdveanay
Ao Naﬂﬁﬁﬂwﬂuﬂ%ﬁmﬂ%ﬂu%aﬂaé’ﬂumi%’ﬂmmua%’mﬂamamg&Jﬂixmﬂuiwmaﬁmﬂwﬁaw

Fndndny: lewsubenseans Weavleda Anduides nisdnnisvdinsudn

AU
lewnsuide (Hydrangea macrophylla) Wulfinennszansiilasuanufisuegisgilunaialan (Kardos et al.,

2009) fidutidaunumeuldvesUsmaiu uarduu Tnvusduliy (Nesi et al, 2013) Tasnduidea (sepal) va3
lawmsuBoannsadeudld ddusagiivsnglidiudumainannisfimelundudesdinsazauansdlunguueulylee
fiu Aa delphinidin 3-glucoside Tnansuantoanvesddiduiuan pH neluigad dedwmaldiinnisasuulas
Tnssaiandnvesluanaueulnlseiu Wouawnnsenuiafnnisinm Sedunadiududdumegdaudlnudng s
uazul (to et al., 2009) Malasunlasdvesnduidssil fauvmmansdafeiiieades wu snuafosvedduanauouy
Wnlwengiiu lassasremandl n194fia co-pigment A1 pH vasdanuan aaumgil Aanssunsuansesnveseuleduivia
uazlooouveslany WWusy (Ergdr et al,, 2019) Fafisneauin e pH vesianUgnivasundas dswalifnnsiaoud
voslawnsudeiogainshsnelusudeniu ﬁgﬂﬁﬁ’mﬁ’l pH maai’aﬂﬂaﬂﬁmaﬂsvmw 4.5-5.0 %”ﬁﬂﬁﬁ%ﬁm’mmmsﬂu
nstdhergiidenlenu (AP gwaddmusnifiusniy nieutumaisudvesnduidsadusnwenih uay LiJE]ﬂ’]
pH E‘N°U'UL‘U‘LJ 6.5 Mg A" L%WﬁL%ﬁﬁﬁ?Ui’lﬂW%ﬁ]“ﬂﬂﬁ]’]ﬂﬂ ﬂa'uLamﬁ]%ﬂaauaﬂaummuamuw TGEGTN uaﬂﬁnﬂu
Tuanmzdien pH fidndunans (neutral nduidsses Lﬂuama (Ergr et al., 2019) musf,uimnamﬂ:uLaﬂaéumLLaquién
gnflumnildnuvglansendia (hydroxyl group; -OH) qumn‘uu mmLﬁumaaaummummuma Tuneanduiumini
nilunendgian lamaﬂ%a (methoxylated hydroxyl; -OCHs,) WisTu anuduvesdunsasiiuunniu (Ito et al., 2009)
wenanil mnansauaulnleenfiulungu delphinidin 3-glucoside 4fin co-pigments wwdwmademsiiadihtululemsu
Besae (Eretr et al., 2019) Tnewdlofialasu ALY mmfulaaauﬁaﬂdn%L%ﬂi’]’uﬁuiuLaqa‘uaaLLauImlezjmﬁu Fail 3-
caffeoyl wa e 3-p-cournaroylquinic acids ¥ 11191718 u co-pigment tintduaisUsynauidesdouszning

(**/anthocyanin/co-pigment (Ergur et al., 2019) @3UN13IANITTINBIMTNY WU MNFaNsiitawnsudeiidvuy
gou Sudusoudsdallifinlésu AL Fuildlnenadulefivanudesioaea iletesiuntsgald ALY dedinauiae
ans 25-10-10 Felvidenaniiduumsouasdas (Bailey, 1992) wagnisuiuaam pH veaifildsalioglutag 6.0-6.2
Fhensemoanein vlinondiEvumundutuiu (Ergtr et al, 2019) lunsdivesuisnaunuass2 9.8u9e fnusyeay
Honiadsuuasdvesnduissmesdamsudenssadussnitnisguasnumdimanan sistinsiiniieuresddenon
Sudlomnanmadsuuasiveniudes dwavilinunmusslawsudouarUiimmsswieldantosas snide
il 3sfnwnsmevauemenfulerleanle faussiusioniauasuuasinduiiswesmondeslulawsuienszans

aunInluazisnis

TIUNUNITNARBILUU 2 x 2 Factorial in CRD Usgnaumie U133y A fie dulawnsuibe 2 fiug lawn AL fug
‘Hot Red” wag A2 iug ‘Early Blue’ dmsullady B Ain nsiiiudevleanasa (NH,),PO, Wiosnduden 2 sudu Tdud B1
Audevloanesaseiudn 1.5 n3u/nszans (low P) waz B2 Windevloaeaszdugs 7.5 nu/nszans (high P) Ine
fadondulansuBeiivgnlunszaisuuia 5 i neldfnuealutanuan lussesdundoudiming fio Saenuduuiu
50% (12 dUamivdaUgn) MavunszurUgnitvgenniiuiu 1.20 wns neldlsadounatain fidunis a aunuass2
8. wlany 2.889318 Quadiulawmsudelaenislideiniinunssuds wuu top dressing winwnsiuwaslvieiuiaguanid
fu udrsnth tufinuanisiasapivle Wud awgedu uas suaduinugudnatsonsn annianiaivasuulasdues
nduidss (duinlnenszanesiumis 5 fiandliviiedenan fimmisas 1 nondes S1uam 5 aendessenszany) Tngld
1A304 Color meter (Hunter lab MiniScan EZ 1043) 81uA"dluszuy L*, a*, b* LagAuinmiA1 Chroma wag hue
angle muaundanisiide 5 Ju



2. IYIMaNSUAYUINNTIUAITNYRT 197 55 auudl 1 (erne) 2567 HWaveungs 187

NANISNARDY

sulansuBenug ‘Hot Red” fuunavsauuazidunugudnasvenanivginitiug ‘Early Blue’ agalsinny
anettus ‘Early Blue” axdisuanluainny (Tablel) ssiliiloRansandnon Fadudnuazdsesiiug wui lawsude
#ug ‘Hot Red’ fnauidssmelunendesliduns (@1 L*, a*, b* Wity 42.53, 65.37 way 22.16 muddu) Sedenalive
ponsdudung (Tablel) vnsfinduidsanislunendesvadlainsubeiug Early Blue’ fis (1 L¥, %, b* Wiy
63.31, 25.02 uag -39.11 auanau) Yenensiuduludiing (Tablel) ndsnsiindeneanssa iuian 5 fu wud1 ndu
L?ﬁyawaulmmulﬁaﬁuﬁ: ‘Hot Red” §enafidunaida-vun (A1 L*, a*, b* wirdu 42.00, 65.37uar 26.91 A1Ud1AU)
(Table2) danAnduidsdleinsuderiug ‘Early Blue’ asidsuainding (A L¥, a*, b* wirfu 63.31, 25.02 waw -39.11
muaau) Ududvuyuns (A1 L¥, a%, b* iy 61.88, 62.68 uaz -10.52 auasiv) (Table2) uenINtHANIIIAGeY
wandliFumaisdenoaedassdugs vhlvEndudsmomendosdsududumid Tasimenafiuturos a*
uaz b* (67.14 uay 10.03) WerSeuiiuiusuildsullooaesassius Mlidvumeounin (Table1) agnslsfina lal
nudnsnaTimsEninnsideneanesauaziugugnveslawmsuedend Insaniza L* uay b* Wil mMsiiudy
Woaloalvifulawnsudeluszayniondiming lidswansgnusonmaaiaiduladudug Téun Sualu suiansay
wazldurnuAudnaagenen

39190IHAN1INAADY

ﬂﬁLUSEjuLLﬂaﬁmmﬂﬁuL?:awaﬂamiwﬁaﬂixmﬂuiwa’wmiaLLa%’nwmé’qmiwam Hunileludlgmddey
¥9smsuan Liesanmaiasuilawesdnonluainidu dealinanimuasuTinumssmineldantesas nenands
Liduidesnsvesiuslne daunilieradumsznnsdanisiunisgualuszninamsndnilivmnzay Taganiznns
Wasuwlasai pH voadanuan %QE‘NN@ﬂingﬁiaﬂﬁiﬂﬂi‘%ﬁ']@aﬁﬁﬂﬁﬁ% laglan1gazaity (Aluminum; AD vi1lv
Tassa¥swesansdueulnlsenduinnsiuasuutas (Ergir et al, 2019) 9nHan1sMAaes fulswasudonsyans aneiug
‘Hot Red’ uag ‘Early Blue’ Sufiuitugiiliidvosanansiuunndnsiusgrsdaiau iflefivld3unislionoans falu
USuaush fnadnvnsnmsgelfesgiideulossu (A™) létes Avesnenisdsnsideuy einanimaaonameluans
Wug ‘Hot Red” fimnulndlAsaiusiesuves Bailey (1992) Viwudwmﬂﬁﬂagm 25-10-10 aiUSunauvleanesa (P)
waglnunaden (K) i nenvedlawnsuiBedfvumeouasiie uonani Smudvdnasmsenindanmslitenoaata
uaziusugnuedlainsuBedenisidsuulatanizen a* Inemslileveane SasziugdlulawnsuiBeiug ‘Early Blue’
T 2 figendidvdnatanlunssisdu il ierrugniosusiug) nmsszymmsdsunlasdvondudsdeansude
FududestszananaanAduglussuu CIELAB L*a*b* i chroma wag hue angle $3udae dvldldmuiunisluns
yaaesi oghdlsfiniy nstnweuasvesdnaudedulawsuBefenmslieleanasafuiulusnaimngan 1y
nsdamsfinumsnsanansovhléine uarlifudunnedodi wanisinwilldannismasssiordldiduteyadosiuly
nsdansguasnulawmsudenseaidluszegsedmiesiely

G
nsbiderleanesaniulawsudelussseniondnine vililawsudeiug ‘Early Blue’ wWasudndudewind
i dudsuydy udlidmansznusenissyiiulamudug

LONE1581989

Bailey, D.A. 1992. Hydrangeas. Introduction to Floriculture, 2" ed., San Diego, California, Academic Press. pp.365-383.

Ergr, E.G., S. Kazaz, T. Kilic, E. Dogan and B. Aslansoy. 2019. How to manipulate Hydrangea flower colour (Hydrangea
macrophylla Thunb.)? Acta Horticulturae 1263: 125-132.

lto, D., Y. Shinkai, Y. Kato, T. Kondo and K. Yoshida. 2009. Chemical studies on different color development in blue- and red-
colored sepal cells of Hydrangea macrophy!la. Bioscience, Biotechnology, and Biochemistry 73 (5): 1054-1059.

Kardos, J.H., C.D. Robacker, MA. Dirr and T.A. Ainehart. 2009. Production and verification of Hydrangea macrophylla x H.
angustipetala hybrids. HortScience 44 (6): 1534-1537.

Nesi, B., S. Lazzereschi, S. Pecchioli, A. Grassotti and G. Salazar-Orozco. 2013. Effects of colored shade netting on the vegetative
development and on the photosynthetic activity in several Hydrangea genotypes. Acta Horticulturae 1000: 345-352.



188 pave9nIs 71 55 aUu#l 1 (iAe) 2567 1. Snenmansuayuinnssun15InYeT

Tablel Characteristic of potted Hydrangea microphyll prior to treated with combination of phosphorus
fertilizer and plant variety at flowering (selling stage; 12 WAP)

Varieties Leaf Canopy (cm) Flower head Sepal Color
No.  width  height Diameter (cm) L* a* b*
Hydrangea ‘Hot Red’ 42.53 65.37 22.16

55.17  38.20 15.30 12.45
63.31 25.02 -39.11
66.02  27.82 11.58 11.53
LSD at p < 0.05 * * * * * * *

* = different significant, mean in the same column with different superscripts are significantly different (P<0.05)

Table2 Sepal color of Hydrangea microphyll when treated with combination of phosphorus fertilizer and

plant varieties (5 days after treated)

Fertilizer Characteristic of sepal
Varieties L* AVG a* AVG b* AVG color
low P  high P low P high P low P high P

Hydrangea 4138 4261 42.00 64.61 66.12 65.37 24.81 29.01 2691
‘Hot Red’

Hydrangea 64.40  59.36 61.88 57.19 68.16 62.68 -12.07  -8.96 -10.52

‘Early Blue’

AVG 52.89  50.99 60.90B 67.14A 6.37B 10.03A
LSD at

p < 0.05

Variety (A) * * %

Fertilizer (B) ns * *

AxB ns * ns

* = different significant, ns =non-significant, mean in the same column with different superscripts are significantly different
(P<0.05)
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