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Abstract of thesis presented to the Senate of Universiti Putra Malaysia in 
fulfilment of the requirement for the degree of Doctor of Philosophy 

 
 

 IMPROVED CUT FLOWER PRODUCTION, RHIZOME DORMANCY 
BREAKING AND FEASIBILITY STUDY OF Curcuma alismatifolia Gagnep.  

USING SOILLESS MEDIA CULTIVATION   
 
 

By 
 
 

CHEN XINGWEI 
 
 

May 2021 
 
 

Chairman: Associate Professor Nitty Hirawaty Kamarulzaman, PhD  
Faculty: Agriculture 
 
 
The effects of three soilless media (cocopeat: sand at 2:1 by volume, burnt rice 
husk: sand at 2:1 by volume and cocopeat: burnt rice husk: sand at 1:1:1 by 
volume) and three planting densities (9, 16 and 49 plants/m2) on the growth, flower 
quality and rhizome yield of Curcuma alismatifolia were investigated. Cocopeat: 
burnt rice husk: sand (1:1:1 by volume) produced the largest flower (8.09±0.27 
cm), highest mean number of flowers per clump (2.85±0.20 stalks) and highest 
mean number of rhizomes per m2 (86.67±4.04 rhizomes/m2). Planting density at 
16 plants/m2 produced high number of flowers per clump (2.92±0.19 stalks/clump) 
and high mean number of rhizomes per clump (2.95±0.67 rhizomes/clump). 
Although high planting density at 49 plants/m2 produced the highest cut flower 
yield (62.42±7.24 stalks/m2) and rhizome yield per m2 (120.92±3.94 rhizomes/m2) 
but the number of cut flowers per clump (1.28±0.15 stalks/clump) and rhizomes 
per clump (1.31±0.37 rhizomes/clump) were the lowest. The vase life, number of 
pink bracts, number of green bracts and flower stalk size were not affected by 
different types of soilless media and planting densities. The effects of storage 
duration (5, 10 and 15 weeks) and 6-Benzylaminopurine (BAP) application (0 and 
100 mg/L) on the growth and flowering of C. alismatifolia were investigated. 
Rhizomes stored for 10 and 15 weeks started to germinate two weeks after 
planting while rhizomes stored for 5 weeks took 8 weeks to germinate regardless 
of the BAP treatments. Rhizome fresh weight, abscisic acid (ABA) level, starch 
content and total soluble sugar reduced with longer storage duration.   Flower 
quality was not affected by storage duration and BAP treatment. Investigation on 
perception of consumer on flower quality and financial analysis of C. alismatifolia 
production in soilless trough system was carried out. C. alismatifolia flower 
obtained positive evaluation on its quality and rated as a very good cut flower. The 
highest gross profit was obtained from growing C. alismatifolia at planting density 
of 16 plants/m2. The positive net present value (NPV), benefit-cost ratio (BCR) at 
1.03, internal rate of return (IRR) at 13% and pay back period (PP) less than 2 
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years indicated that C. alismatifolia production in soilless trough system at planting 
density of 16 plants/m2 is feasible. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia 
sebagai memenuhi keperluan untuk ijazah Doktor Falsafah 

 
 
PENAMBAHBAIKAN PENGELUARAN BUNGA KERATAN, PENGHAPUSAN 

KEDORMANAN RIZOM DAN KAJIAN KEBOLEHLAKSANAAN Curcuma 
alismatifolia Gagnep. MENGGUNAKAN MEDIA KULTUR TANPA TANAH  

 
 

Oleh 
 
 

CHEN XINGWEI 
 
 

Mei 2021 
 
 

Pengerusi: Profesor Madya Nitty Hirawaty Kamarulzaman, PhD 
Fakulti: Pertanian 
 
 
Kesan tiga media tanpa tanah (sabut kelapa: pasir pada 2:1 ukuran isipadu, 
sekam padi bakar: pasir pada 2:1 ukuran isipadu dan sabut kelapa: sekam padi 
bakar: pasir pada 1:1:1 ukuran isipadu) dan tiga kepadatan tanaman (9, 16 dan 
49 pokok/m2) pada pertumbuhan, kualiti bunga dan hasil rizom Curcuma 
alismatifolia telah dikaji. Sabut kelapa: sekam padi bakar: pasir (1:1:1 ukuran 
isipadu) menghasilkan bunga yang terbesar (8.09±0.27 cm), min bilangan 
keratan bunga dalam serumpun yang terbanyak (2.85±0.20 batang keratan) dan 
min bilangan rizom dalam satu m2 yang terbanyak (86.67±4.04 rizom/m2). 
Kepadatan tanaman pada 16 pokok/m2 menghasilkan bilangan bunga dalam 
serumpun yang terbanyak (2.92±0.19 batang keratan serumpun) dan min 
bilangan rizom serumpun yang terbanyak (2.95±0.67 rizom serumpun). 
Walaupun kepadatan tanaman yang tinggi pada 49 pokok/m2 mampu 
menghasilkan keratan bunga yang terbanyak (62.42±7.24 batang keratan/m2) 
dan hasil rizom  yang terbanyak dalam satu m2 (120.92±3.94 rizom/m2) tetapi 
penghasilan bilangan bunga keratan  dalam serumpun (1.28±0.15 batang 
keratan serumpun) dan bilangan rizom dalam serumpun (1.31±0.37 rizom 
serumpun) adalah yang terendah. Jangka hayat jambangan, bilangan brakta 
bewarna merah jambu, bilangan brakta bewarna hijau dan saiz keratan batang 
bunga tidak dipengaruhi oleh jenis media tanpa tanah dan kepadatan tanaman 
yang berbeza. Kesan jangka waktu penyimpanan (5, 10 dan 15 minggu) dan 
rawatan 6-Benzylaminopurine (BAP) (0 dan 100 mg/L) pada pertumbuhan dan 
pembungan C. alismatifolia telah dikaji. Rizom disimpan selama 10 dan 15 
minggu mula bercambah dua minggu selepas tanam manakala rizom yang 
disimpan selama 5 minggu mengambil masa 8 minggu untuk bercambah tidak 
kira rawatan BAP. Berat basah rizom, kandungan asid absisik (ABA), kandungan 
kanji dan jumlah kandungan gula larut menurun dengan pemanjangan jangka 
waktu penyimpanan.   Kualiti bunga tidak dipengaruhi oleh jangka waktu 
penyimpanan dan rawatan BAP. Penyiasatan pada pesepsi pelanggan terhadap 
kualiti bunga dan analisis kewangan pada penghasilan C. alismatifolia dalam 
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sistem palung tanpa tanah telah dijalankan. Bunga C. alismatifolia mendapat 
penilaian yang positif pada qualiti bunganya dan dinilai sebagai bunga keratan 
yang sangat baik. Untung kasar yang paling tinggi diperolehi daripada 
penanaman Curcuma alismatifolia pada kepadatan pokok 16 pokok/m2. Nilai kini 
bersih (NPV) yang positif, nisbah faedah-kos (BCR) pada 1.03, kadar pulang 
dalaman (IRR) pada 13% dan tempoh bayaran balik (PP) yang kurang daripada 
2 tahun menunjukkan penghasilan C. alismatifolia tanpa tanah dalam sistem 
palung pada kepadatan tanaman 16 pokok/m2 boleh dilaksanakan. 
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 1 

CHAPTER 1 
 
 

INTRODUCTION 
 
 
Floriculture is a discipline of ornamental horticulture dealing with production 
and marketing of flowering and foliage plants. Floriculture crops are  listed as 
high value commodity that can benefit the national economy. According to the 
Department of Agriculture Malaysia, Malaysia had exported RM 514.83 million 
of floriculture products in year 2019. These products consists of landscape 
plant, potted plant and cut flower. Cut flowers are plants specifically grow for 
the purpose of harvesting the flowers, flower buds or leaves. The products are 
uses in vase display, wreath and garlands. The cut flower industry in Malaysia 
can be divided into three categories: (i) temperate flowers, (ii) orchid, and (iii) 
foliage. The highlands are the main production area for temperate cut flowers 
like chrysanthemum and roses while the low-lands are mainly focusing on 
orchid and foliage. Other low-land tropical cut flowers beside orchid are seldom 
seen in large scale production; therefore, ornamental ginger from the family 
Zingiberaceae has the potential to become a new low-land tropical cut flower in 
Malaysia. Curcuma alismatifolia (Siam Tulip) is a ginger plant originated from 
Thailand. It has colourful lotus shape inflorescence, comprising pink upper 
bracts and green lower bracts, with small purple colour true flowers. The 
inflorescence has long-lasting post harvest vase-life which can last for more 
than two weeks (Bunya-atichart et al., 2004). C. alismatifolia can be planted for 
cut flower, cultivated as potted ornamental plant and used in landscape. 
Demand for C. alismatifolia cut flower and rhizome is increasing. Thailand is 
the main producer of C. alismatifolia rhizome and exported to Japan, Europe, 
Netherland and United States as planting material (Ruamrungsri et al., 2005).  
 
 
Curcuma alismatifolia undergoes dormancy after flowering. In normal cultural 
practice, the dormant rhizomes were stored until the next growing season 
(Ruamrungsri, 2015). Storage duration and rhizome dormancy breaking 
technique are crucial in commercial production. C. alismatifolia rhizomes are 
susceptible to rot cause by soil-borne bacterial (Ralstonia solanacearum). 
Some growers in Thailand had changed the cultivation methods of C. 
alismatifolia from conventional culture to soilless culture in order to overcome 
the soil-borne disease. The plant were grown in big polyethylene bag fill with 
rice husk: sand (1:1 by volume) to produce rhizomes for export (Ruamrungsri 
et al., 2006). Many floriculture crops had been successfully produced in soilless 
culture commercially despite the high initial investment cost (Van Os, Gieling 
and Lieth, 2008). High productivity with high quality product produced from 
soilless culture allowed the grower to make profit (Buwalda, Baas and Van 
Weel, 1994). Trough system is another possible soilless culture method where 
plants are grown in polyethylene sheet containing soilless media (Hochmuth 
and Hochmuth, 1993). This system allowed more flexibility on growing space, 
plants roots able to grow freely to search for water and only need simple drip 
line as fertigation system.   
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Curcuma alismatifolia is suitable to grow in Malaysia all year round. However it 
had not been commercially cultivated probably due to the high cost of planting 
material (average RM 2 per rhizome). Although new rhizomes can be produced 
locally for the next growing season but local growers are not familiar in 
cultivating and handling plants with dormancy. A rhizome dormancy breaking 
technique is needed to obtain a uniform plant growth. In order to prevent soil-
borne diseases, a locally available soilless media suitable for Curcuma 
alismatifolia growth need to be identified. Although polyethylene bag planting is 
commonly used in Malaysia and Thailand, but the rhizome growth is restricted 
in the bag, preparation of growing bags in every season is labour intensive and 
the installation of fertigation system to individual plant is costly. Trough system 
is more suitable for plants with under-ground storage parts. The profitability of 
C. alismatifolia production would affected by planting density (Chang, 1996). 
When cultivate  C. alismatifolia in trough, a planting density that allow optimum 
flower and rhizome yield with high profit has to be identified. The consumer 
perception and acceptance of new product is one of the important factor 
affecting the market demand. Growers are uncertain on the consumer 
preference towards the newly introduced C. alismatifolia cut flower.  
 
 
A study was conducted to investigate the rhizome dormancy breaking 
techniques, flowering and rhizome yield  under different soilless planting media 
and planting densities in association with the financial analysis of Curcuma 
alismatifolia production in soilless trough system. This study aimed to achieve 
these objectives: - 
 
1.  To investigate the effects of different soilless media and planting densities 

on the growth, flowering and rhizome yield of C. alismatifolia. 
2. To determine the effects of storage time and plant growth regulator on 

breaking dormancy of C. alismatifolia rhizome. 
3.  To evaluate the economic aspect of C. alismatifolia in soilless media 

cultivation. 
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