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ABSTRACT

A study was conducted to examine the effect of soilless substrate components
on the growth and quality of Brassica oleraceae L. var alboglabra (Kai-lan). A pot
experiment was carried out under rain shelter at Ladang 2, Universiti Putra Malaysia,
Serdang. The main objective of this study was to evaluate the effect of compost and
peatgro and their combination with coconut coir dust and rice husk on the growth,
nutrient elements and antioxidant of Kailan. The experiment was arranged in
Randomized Complete Block Design (RCBD) with six replications. The treatments
(v/v) were 75% compost + 25% coconut coir dust, 75% compost + 25% rice husk,
75% peatgro + 25% coconut coir dust, 75% peatgro + 25% rice husk, 100%
compost and 100% peatgro. Substrates were analyzed for water holding capacity, pH
and nutrient concentration. Plant height, number of leaves, leaf area, relative leaf
chlorophyll content, nutrient concentration and antioxidant compounds were
measured. The growth and quality of Brassica oleracea L. var alboglabra were
enhanced when grown in 75% of peatgro mixed with 25% of coconut coir dust or
25% of rice husk. This combination contributes the high amount of nitrogen and
calcium concentration in shoot tissues. Besides that, the plants grown in these
substrates had high fresh and dry weight of shoot, number of leaves, total leaf area
and plant height. Peatgro alone is not recommended to be used as growing medium
because of its low water holding capacity, pH, shoot fresh and dry weight and total

leaf area.
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ABSTRAK

Satu kajian telah dijalankan untuk mengkaji kesan media tanaman yang
berbeza kepada pertumbuhan dan kualiti Brassica oleraceae L. var alboglabra (Kai-
lan). Kajian ini telah dijalankan di bawah rumah lindungan hujan di Ladang 2,
Universiti Putra Malaysia, Serdang. Objektif utama kajian ini adalah untuk menilai
kesan kompos dan tanah gambut dengan kombinasi habuk kelapa dan habuk padi
terhadap pertumbuhan dan kualiti kailan. Media tanaman terdiri daripada 75%
kompos + 25% habuk kelapa, 75% kompos + 25% habuk padi, 75% tanah gambut +
25% habuk kelapa , 75% tanah gambut + 25% habuk padi, 100% kompos, 100%
tanah gambut. Eksperimen dijalankan menggunakan rekabentuk blok rawak lengkap
dengan enam rawatan dan empat replikasi.Analisa media yang dijalankan ialah
keupayaan memegang air, pH dan kandungan nutrisi dalam tanah. Analisa yang
dijankan untuk mengukur pertumbuhan Kailan ialah tinggi pokok, bilangan daun,
lebar daun, relative kandungan klorofil daun, berat basah dan berat kering bagi pucuk
dan akar, kepekatan nutrisi dan kandungan antioksidan.Daripada kajian ini, boleh
disimpumkan bahawa Kailan mencapai pertumbuhan yang optimum dan pengeluaran
hasil yang berkualiti tinggi sekiranya menggunakan kombinasi media tanaman 75%
tanah gambut dengan 25% habuk kelapa atau 25% habuk padi. Kombinasi media ini
dapat menyumbang kepada kandungan nitrogen dan kalsium yang tinggi. Selain itu,
ia juga merekodkan ketinggian pokok, bilangan daun, kelebaran daun, berat basah
dan berat kering bagi pucuk yang tinggi. Tanah gambut sahaja tidak sesuai sebagai
medium pertumbuhan kerana rendah dari segi berat basah dan berat kering bagi
pucuk, keupayaan pegangan air dan kelebaran daun.
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CHAPTER 1

INTRODUCTION

Projection by a study reveals that in 2080 around 1300 million people could be
at risk of hunger under the most extreme scenarios, that is around 600 million more
than that in 1999 (Parry et al., 2004). The Food and Agriculture Organization (FAO)
states that over 860 million people in the world are suffering from severe food
insecurity and chronic malnourishment and about 95 percent of them are in

developing countries (FAO, 2008).

In Malaysia, the agriculture sector is losing its importance to the national
economy where services and manufacturing sectors have taken the first and second
highest contribution roles respectively. These situation places the agriculture sector
as the third engine of economic growth in our country. Use of land by Malaysia’s
agriculture also continues to decline due to the country’s rapid economic
development. More agricultural land is being used for housing, constructions and
industrial purposes. If this scenario continues, Malaysia has to face severe food

insecurity problem in the future.



Recently, the government has introduced Urban Horticulture in Malaysia to
overcome the food security issue. Urban Horticulture is still new to Malaysia but it
has been practiced by large cities in the world such as Hanoi, New York, Shanghai
and Singapore. The main objective of urban horticulture is to encourage the urban
people to grow their own food because as cannot fully depend on commercial

production for food.

Examples of urban horticulture practiced in our country are rooftop garden,
balcony garden and vertical farming. The crops can be grown either on beds or
containers. The techniques used in urban horticulture are either conventional or
soilless culture. For conventional techniques, the crops are usually grown on the
ground. In soilless culture, the crops are grown using hydroponics, drip irrigation or
substrate medium. Light medium substrates are preferable for container grown plant.
However, each substrate has its own advantages and weaknesses. Various substrates
can be found locally. Examples of soilless substrate medium used for this experiment
are coconut coir dust, rice husk, peatgro and compost. These substrates medium have
been used with different proportions to grow Brassica oleracea L. var alboglabra
under urban horticulture environment.

The specific objective of this study was to determine the effect of growth media
substrates on the growth performance and quality of Brassica oleracea L. var

alboglabra.



REFERENCES

Abad, M., Noguera, P., Puchades, R., Maquieira, A. and Noguera, V. (2002).
Physiochemical and chemical properties of some coconut coir dust for use as a

peat substitute for containerised ornamental plants. Bioresource Technology
82(3): 241-245. Doi: 10.1016/S0960-8524(01)00189-4

Arenas, M., Vavrina, C. S., Cornell, J. A., Hanlon, E. A. and Hoch, G. J. (2002). Coir
as an alternative to peat media for tomato plant production. HortSci. 37: 309-
312.

Awang, Y., Shaharam, A. S., Mohamad, R. B. and Selamat, A (2009). Chemical and
physical characteristic of cocopeat-based media mixtures and their effects on
the growth and development of Celosia cristata. American Journal of
Agricultural and Biological Sciences 4(1): 63-71.

Cresswell, G. (2005). Coir dusk a proven alternative to peat. Cresswell Horticultural
Services.

Dueitt, S., Howell, J. and Newman S.E., (1993). Rice hulls as a vermiculite substitute
in peat-based media for growing greenhouse bedding plants. In: Proceedings of
SNA Research Conference, Vol. 38, Section 2: Container grown plant
production, pp. 62—64.

Evans, M. R., Duru, S. K. and Stamp, R. H. (1996). Source of variation of physical
and chemical properties of coconut coir dust. HortSci.31: 965-967.

Ezz El-Din, A. A. and Hendawy, S. F. (2010). Effects of dry yeast and compost tea
on growth and oil content of Borago officinalis plant. Research Journal of
Agriculture and Biological Sciences 6(4): 424-430.

FAO, (2008). High-Level Conference on World Food Security: The Challenges of
Climate Change and Bioenergy: Soaming Food Prices: Facts, Perspectives,
Impacts and Actions Required. Food and Agriculture Organization of the
United Nations, Rome.

James M. Stephens. (1994). Broccoli Chinese Brassica alboglabra L. Horticultural
Science Department, Cooperative Extension Services, Institute of Food and
Agricultural Sciences, University of Florida.

Laiche, A. J., and V.E. Nash. (1990). Evaluation of composted rice hulls and a
lightweight clay aggregate as components of container-plant growth media. J.
Environ. Hortic 8 (1): 14—18.

Ma, Y. and Nichols, D. (2004). Phytotoxicity and detoxification of fresh coir dust
and coconut shell. Comm. Soil Sci. Plant Anal. 35: 205-218.



Maher, M., Prasad, M. and Raviv, M. (2008) — organic soilless media component.
Soillss culture (pp. 459-504). Amsterdam: Elsevier. Doi: 10.1016/B978-
044452975-6.50013-7.

Marinova, D., Ribarova, F. and Atanassova, M. (2005) Total phenolics and total
flavonoids in Bulgarian fruits and vegetables. J. University Chemical
Technology Metallurgy 40:255-260.

Meerow, A. W. (1997). Coir dust, a viable alternative to peat moss. Greenhouse
Product News, pp:17-21

Minnich, J. (1979) The Rodal guide to composting. Rodale press, Pennsylvania,
United States of America

Moore, S. and Morgan, W. (1998) Chinese broccoli. The New Rural Industries. Ed:
K. W. Hyde. Canberra, Rural Industries Research and Development
Corporation, Project No. UCQ-IOA

Parry, M. L., Rosenzweig, C., Iglesias, A., Fischer, G. and Livermore, M. (2004).
Effects of climate change on global food production under SRES emissions and
sosio-economic scenarios. Global Environmental Change 14: 53-67.

Riedman, S. R. (1979). Gardening without soil. Franklin Watts, Inc., New York,
United States of America.

Sagwansupyakorn, M. (1994). Brassica oleracea L. cv. Group Chinese Kale in Plant
Resources of South East Asia Vegetables. (eds: Siemonsma J. S. and K.
Piluek). Wageningen, The Netherlands, Pudoc Scientific Publishers, pp. 115-
117.

Shehata, S. A., Ahmed, Y.M., Shalaby, E.A. and Darwish, O .S. (2011). Influence of
compost rates and application time on growth, yield and chemical composition
of snap bean (Phaseolus vulgaris L). Australian Journal of Basic and Applied
Sciences 5 (9): 530-536.

Wong S.P., Lai P.L. and Jen HW.K. (2006). Antioxidant activities of aqueous
extracts of selected plants. Food Chem. 99:775-783.





