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Abstract

Background and Objective: The Cardwell Lily (Proiphys amboinensis),
belonging to the family Amaryllidaceae, is a high-value export crop. Its
attractive leaves and flowers make it suitable for both cut flowers and potted
ornamental plants. However, cultivation challenges include inconsistent
flowering, short flower stalks, limited leaf number, and small leaf size.
Photoperiod manipulation has been widely applied to regulate plant growth
and flowering. This study aims to evaluate the effects of photoperiod on the

flowering and development of the Cardwell Lily.

Methodology: A completely randomized design experiment of 3 treatments
with 10 replicates was conducted using 50% black shade nets. In treatment
1, plants were exposed to natural light for 12 hours. Treatments 2 and 3
received additional light beyond the natural photoperiod for 4 hours
(3:00-7:00 AM) and 6 hours (1:00-7:00 AM), respectively. Data on flowering
were recorded 40 days after planting, while growth data on leaves were

recorded 90 days after planting.

Main Results: The addition of 6 hours of natural light resulted in the highest
number of leaves per plant, averaging 3.80. Leaf greenness was 37.86 SPAD
units, and 30% of the plants flowered. The flower quality was also the best,
with an average flower stalk length of 43.40 cm, a diameter of 1.28 cm, a

floret width of 5.50 cm, and a floret pedicel length of 2.50 cm.

Conclusions: The addition of 6 hours of natural light promotes leaf growth
and results in the best flower quality, making it a viable strategy to enhance

the production potential of ornamental flowers.
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Figure 1 Data recording for flowering (A), flower stem length (B), floret pedicel length (C), flower stem diameter
(D), and floret width (E)

Figure 2 Data recording for petiole length (A), leaf width (B), leaf length (Q), leaf greenness (D), and petiole

diameter (E)
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Table 1 The inflorescence of Proiphys amboinensis under different photoperiods

Treatments Flowering Number of  Flower stem Flower stem Floret Floret pedicel
(%) florists per in length diameter width length
florescence (cm) (cm) (cm) (cm)
T1 10.00 18.00 41.50 1.25 5.20 £ 0.16 230 £ 0.24
T2 50.00 15.00 38.40 1.10 4.60 + 0.87 2.20 + 0.56
T3 30.00 15.70 43.40 1.28 550 +0.41 2.50 £ 0.56

T1 = natural photoperiod (Control), T2 = increasing natural light exposure by 4 hours, T3 = increasing natural light

exposure by 6 hours.



Table 2 The leaf growth of Proiphys amboinensis under different photoperiods

Treatments  Number of Leaf Petiole Leaf width Leaf length Petiole
leaves per greenness length (cm) (cm) diameter
plant (SPAD unit) (cm) (cm)
T1 2.40 + 0.70° 30.24 + 3.36°  30.21 + 4.01 27.11 + 3.58 23.86 + 3.41 1.09 + 1.10
T2 3.20 + 0.79" 3508 +3.83" 29.39 +3.84 26.01 + 3.96 22.69 + 2.37 1.15+ 1.14
T3 3.80 + 1.75° 37.86 + 1.94° 28,61 +541 2455+ 5.65 23.86 + 3.91 1.12 + 1.90
P-value 0.04 0.00004 0.73 0.45 0.20 0.64
CV (%) 37.71 9.15 15.22 25.22 14.04 12.71

Means within the same column followed by different superscript letters (a, b) are significantly different (P < 0.05).

Values are presented as mean =+ standard deviation. T1 = natural photoperiod (Control), T2 = increasing natural

light exposure by 4 hours, T3 = increasing natural light exposure by 6 hours. CV = coefficient of variation.

Unua Curcuma alismatifolia g Siam Tulip Tutas
Uaeiitewdaneu Tagldsuuas 8, 12, 16 way 20 Halug
(5UnasINsssNwIR 8 Falus 9.00-17.00 u. waziiilyl
naenduLALaarud 100 W 1unan 0, 4, 8 uay 12
Flu9) WU MsleFunas 16 uaz 20 Halue ilvided
augasazdvluinanigediléiuuas 8 uag 12 Falus
WaI1891UIN Kuehny et al. (2006) lo@nwinavesnisin
LLaﬂuﬁﬂJaqamﬁu 1iun Curcuma alismatifolia #ug Siam
Tulip, C. petiolata, C. thorelii ﬁ’uﬁ: Emperor, C. cordata
uay Kaempferia sp. Wug Grande 1dutian 16 wag 20 2l
wuh viiunnadadswalusassuouesiannntnsli
wanduna 8 waz 12 alue Mnran1sAnwIves Evans
(2009) $1891uH Fdldsunasiontuagnsedunisndn
gosluu auxins Fadsmasienisvenefuaznisasilulu
sudimsadyivinvesddiusazsn Turaedi Sarmiento
and Kuehny (2004) fifinw1insaevaussdiunisaiadule
wagn1siauvesivngudsldnanliiusedu (Omamental
gingers) AIRYIUAY 518U Ui Curcuma alismatifolia
w5 Chiang Mai Pink ls¥unnnuenaiui 16 way 20 42l
dotu fwnvluinnniduiildsuauenyiu 8 way 12
Flusrotu Jsawvieuinnisiivasuasiisntaelvinnsiadey
Lauimﬁmluﬁ’]Lﬁwiaiﬁmﬁudam%wgjmwﬁﬂéh UBNIN
i gavuinnsliuaafivansssumiuuiu 6 $alus vl
Fuunsduiiaudedlu (SPAD) unndign Ae 37.86 SPAD

o v a

unit Fagandnslikaemunasssuy e iitudfnd

o

N9ERR (P < 0.001; Table 2) @pnARDINUNUITLYDY
Jaipinta et al. (2023) fisre9uin nsliuaninansssuni
wndudnmesluszey 90 Jundsdreuan Tnonsliuaady
Franansdiy 3 uag 4 Falus viliadamudedlugeiian
way Pechthong and Naphrom (2024) fistea1win sty
wasweadfbituansediuasiiugnszsniu 80 Juna
18 Flusretu dawaliiaanuideslunnnnimInmudd
Tuasweadd 9 uaz 12 alusdetu vl msliuaaiiuan
S55UTRUILAY 6 Tl fArAuledlugs 910 Table 2
wansliiiiugn nsiifelasuanimanuevestIasiiviy
MnanmuasssuvRtudmalrsuuluazauTedly
6N o1 dululddmuenavestanasiiiinduiinasie
NITUIUNTHUATIERLEUDINY Taiz and Zeiger (2010)
51897970 m'uﬁu%’ﬂmumﬁm’;mummmmzﬁumi
Fupsrevuaduiinldinniu Wesmnniinsléundanuain
wasiiftmelunisidsunlamiueulnoenlasuaziln
naneifunglaa Jaastiefiunsiiulauaznsiannvesiy
Tnoamglugsiifinswaululmiviolufivfiinisesy
wulasa

druanugnniulu anuninslu anuenilu way
durhuaudnataiulu nud Sanuuenseiuegrslaifide
ddnymneadfusiarldusaddusesuiinanaiu (Figure 3)
Imﬁﬁﬁmgaagjiwdw 28.61 @19 30.21, 24.55 9 27.11,
22.69 014 23.86 way 1.09 4 1.15 WURLAT AINEIAU
(P > 0.05; Table 2) donndosuaIuisuves Park (2018)
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Figure 3 Comparative image of growth 40 days after planting. T1 = natural photoperiod (Control) (A), T2 = increasing

natural light exposure by 4 hours (B), and T3 = increasing natural light exposure by 6 hours (C).
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fuAuly nsavaneaolsfladezanas dwalwlufidde  gendwinunddu wasdiaunsoagUldiiuunsdududi
(Chlorosis; Taiz and Zeiger, 2010) wadwazAueNTe Jue (Long day plant) Hl09NNSfLLARINGTINYIR
UM UABuLasauni (Rhizome) lugottizarvan  tudwmaromsoanaenuinmiinslfuamiusssund dau
MM SHUIZUU phytochrome Tnganmuasivinzautis  nssadulameinulu nslésunasy 18 Sty
nszfumaveeivesniuarnsavaut vhliniiian  dwalinsaigdiuladuduuluesaudeludisi
Huuvdemdanudsedmivmasigdulaemaunnmie  fadu nsfinuasinssaugiiuiuiu 6 $alus doud

Tuszezanlu (Masuda et al., 2007) 01.00-07.00 u. léSuuassau 18 HlassoTu Suvnydmsu
NIHENTTUUAN
asu
MAANLANRINSIINTIAUILTY 6 Falug daud naanssuUs:=NMA
01.00-07.00 u. ilé¥unassan 18 dlaasiotu dawaliinng vavauAuantwIdewalulaginuns uninede

Widulasuanueniutenen Wuiuaudnaisiiute  malulagsvuaradiuu Jmindiue Alianuewnsien
AN ANUNINIABNERY wazAueINUnengesiiatady  Tunisldiuinaziasesdslunsaiiiunuideluased

lDNA1SD VDV

Banyai, K., S. Ruamrungsri and N. Potapohn. 2010. Effects of photoperiod and GA, on plant nutrients and off-season
flowering of Rhynchostylis gigantea (Lindl.) Ridl. Journal of Agriculture. 26(1): 43-50. (in Thai)

Bunyakiat, D. 2001. Plant Physiology. Department of Horticulture, Faculty of Agriculture, Chiang Mai University,
Chiang Mai, Thailand. 230 pp. (in Thai)

Chidburee, A., C. Suwanthada, W. Bundithya, T. Ohyama and S. Ruamrungsri. 2007. Effect of day length on growth,
photosynthesis and food reserves in Curcuma alismatifolia Gagnep. Journal of Agriculture. 23(2): 105-113.
(in Thai)

Chobsa-ard, W., D. Boonchai, P. Kasemsap and P. Boonkorkaew. 2019. Effect of supplemental light on growth,
photosynthesis and flower quality of Phalaenopsis ‘Sogo Yukidian V3’. Agricultural Sci. J. 50(3): 323-337.
(in Thai)

Davies, P.J. 2004. Plant Hormones: Physiology Biochemistry and Molecular Biology. Kluwer Academic Publishers.

Department of Trade Negotiations. 2021. Situation of Trade in Ornamental Flowers, Plants, and Tree Varieties in
Thailand. Available Source: https://www.dtn.go.th/th/content/category/detail/ id/1541/cid/1566/iid/2798,
January 23, 2024. (in Thai)

Evans, M. 2009. The Plant Hormones and Growth Regulation. CABI Publishing.

Jaipinta, S., C. Inkham, K. Panjama and S. Ruamrungsri. 2023. Effects of night-break and fertilizer rates on growth
and development of cutter (Symphyotrichum ericoides). Journal of Agriculture. 39(1): 91-103. (in Thai)

Kittithanawat, S. 2020. Situation and Direction of Ornamental ginger Flower and Plant Industry in Thailand in
2020. Available Source: https://www.doa.go.th/hort/wp-content/uploads/2020/03/@a1un15aluaz AN
limenlduszaureslsemalnglul-2563.pdf, January 25, 2024. (in Thai)

Kozai, T., G. Niu and M. Takagaki. 2016. Plant Factory: An Indoor Vertical Farming System for Efficient Quality Food
Production. 1* edition. Academic Press, London, UK.

Kuehny, J.S., M. Sarmiento, M.P. Paz and P.C. Branch. 2006. Effect of light intensity, photoperiod and plant growth
retardants on production of Zingiberaceae as pot plants. Acta Hortic. 683: https://doi.org/10.17660/
ActaHortic.2005.683.15.



Kuehny, J.S., M.J. Sarmiento and P.C. Branch. 2002. Cultural studies in ornamental ginger, pp. 477-482. In J. Janick
and and A. Whipkey, eds. Trends in New Crops and New Uses. ASHS Press, Alexandria, Virginia, USA.

Masuda, J., Y. Ozaki and H. Okubo. 2007. Rhizome transition to storage organ is under phytochrome control in
lotus (Nelumbo nucifera). Planta. 226: 909-915. https://doi.org/10.1007/s00425-007-0536-9.

Park, J. 2018. Increasing Duration and Intensity of Supplemental Lighting During Nighttime to Promote Growth
and Photosynthesis in Cymbidium plants. MS Thesis, Seoul National University, Seoul.

Payakaihapon, A. and S. Ruamrungsri. 2006. Effects of light supplement methods on off-season flowering of
Curcuma alismatifolia Gagnep. Journal of Agriculture. 22(2): 131-140. (in Thai)

Pechthong, Y. and D. Naphrom. 2024. Effects of LED light and vernalization on growth and development, and
hormonal changes in strawberry cv. Praratchatan 80. Journal of Agriculture. 40(1): 47-59. (in Thai)

Puangkaew, W. and C. Suwanthada. 2000. Growth cycle of Brisbane lily (Eurycles amboinensis Lindl.). Journal of
Agriculture. 16(3): 231-235. (in Thai)

Saekor, S. and N. Potapohn. 2020. Effect of photoperiod and gibberellic acid on flowering of hydrangea. Journal
of Agriculture. 36(2): 161-168. (in Thai)

Sage, R.F. and R.K. Monson. 1999. C4 Plant Biology. Academic Press, California, USA.

Sarmiento, M.J. and J.S. Kuehny. 2004. Growth and development responses of ornamental gingers to photoperiod.
HortTechnology. 14(1): 78-83. https://doi.org/10.21273/horttech.14.1.0078.

Shanmugam, A. and S. Muthuswamy. 1974. Influence of photoperiod and growth regulators on the nutrient
status of chrysanthemum. Indian J. Hortic. 31(2): 186—193.

SharathKumar, M., E. Heuvelink, L.F.M. Marcelis and W. van leperen. 2021. Floral induction in the short-day plant
chrysanthemum under blue and red extended long-days. Front. Plant Sci. 11: 610041. https://doi.
org/10.3389/fpls.2020.610041.

Siritrakulsak, P., S. Meechoui and S. Ruamrungsri. 2010. Influence of night-break on photosynthetic rate of
Curcuma alismatifolia Gagnep. Journal of Agriculture. 26(2): 127-135. (in Thai)

Supson, K. 1998. Soil Science. Breeding. 3 edition. Various Publications Publishing, 286 pp. (in Thai)

Suranapornchai, S., T. Puangkrit, N. Khemkladngoen, P. Sutigoolabud and C. Nontasawatsri. 2023. The investigation
of day length responding in some chrysanthemum genotypes to flower initiation and development. J.
Agri. Prod. 5(3): 84-91. (in Thai)

Suttikul, K. 2000. Effect of Chemicals on the Postharvest Quality of Cardwell Lily (Proiphys amboinensis) and Siam
Tulip (Curcuma alismatifolia). MS Thesis, Chiang Mai University, Chiang Mai. (in Thai)

Taiz, L. and E. Zeiger. 2010. Plant Physiology. 5™ edition. Sinauer Associates, Inc., Sunderland, Massachusetts, USA.
782 pp.

Taiz, L., E. Zeiger, LM. Moller and A. Murphy 2015. Plant Physiology and Development. 6" edition. Sinauer
Associates, Inc., Sunderland, Massachusetts, USA.

Techapinyawat, S. 2001. Plant Physiology. Kasetsart University Press, Bangkok, Thailand. 238 pp. (in Thai)

Thai Meteorological Department. 2024. Anticipate the weather characteristics of Thailand. Available Source:
https://www.tmd.go.th/forecast/monthly/052024, November 01, 2024. (in Thai)

Thummasanit, K., A. Krasaechai and V. Anusarnsunthorn. 1997. Growth and development of some Globba species.

Journal of Agriculture. 13(3): 263-273. (in Thai)



