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ABSTRACT

The orange-fleshed sweet potato variety VitAto is one o f  the important crops under the 
East Coast Econom ic Region (ECER). This crop has been selected to replace tobacco 
which was w idely grown under Beach Ridges Interspersed with Swales (BRIS) soil in 
K elantan and Terengganu. Federal Agricultural M arketing Authority (FAM A) is the 
government agency responsible for the m arketing o f  farm ers’ agricultural produce. 
VitAto storage root is currently m arketed based on sizes, grades A, B and C which 
represent big, medium and small respectively with bigger size generally fetching higher 
prices. Unfortunately, the storage root yield obtained by farmers generally consisted o f 
high proportion o f  grades B and C and only a few o f grade A. To overcome the problem 
o f  low VitAto storage root yield obtained by farmers, the application o f  empty fruit 
bunch (EFB) compost and hexaconazole (HEX) as a plant grow th regulator were 
explored as treatments to increase yield. Field experiments were conducted for two 
seasons from O ctober 2012 to June 2013. The effects o f  these treatments were 
com pared to existing recommended inorganic fertilization practice by  examining the 
following aspects; growth, yield, nutrients and |3 carotene content. These experiments 
were laid in randomized complete block design (RCBD), replicated four times. Both the 
EFB and HEX treatments were carried out separately in two different experimental plots 
during the first season. In the EFB experiment, four treatments were used; control 
(current practice), EFB alone, a com bination o f EFB and control with 2:1 ratio and a 
com bination o f  EFB and control with 1:2 ratio. All these treatments were applied at 7, 
28 and 35 days after planting (DAP). The rates o f nitrogen (N), phosphorus (P) and 
potassium  (K) in all treatments were synchronized before application. In the HEX 
experiment, five treatments o f various concentrations namely, 0, 10, 20, 30 and 40 ppm 
were used and given at 20, 40 and 60 DAP. Selected treatments that gave good positive 
results from  both experiments were used in the subsequent third experiment conducted 
in the second season. This third experiment consisted o f four treatments namely; control 
(current practice), EFB alone and combination treatments o f  EFB with 10 ppm  HEX 
and the final treatment o f  EFB with 30 ppm HEX. Combination treatment o f  EFB with 
30 ppm  H EX application was shown to give positive results in most o f the parameters 
m easured at the maturity stage. The storage root number, fresh weight, dry mass, 0- 
carotene content, K  concentration and content were increased by  16.9%, 125%, 34.4%, 
18.13%, 69.4%  and 75.5% compared to control treatment respectively. Similarly, root 
to shoot ratio and harvest index were also increased by 15.2% and 58.80% respectively. 
The EFB com post increased the yield through greater K  availability from the compost 
to plant. In contrast, HEX enhanced the translocation o f K  into the storage root. The K 
nutrient enhanced the assimilate translocation from the source to sink organ primarily to 
storage root probably due to increased sink strength o f  storage root to attract m ore 
assimilates. The high K uptake contributes to high assimilate accumulation in the 
storage root. The K nutrient also responsible for an increase in the storage root numbers 
w hich m axim ize the m arketable storage root as well as storage root total fresh weight. 
The com bination treatment between EFB compost with 30 ppm  HEX could be used to 
substitute or as an alternative to the current practice o f  the use o f  inorganic fertilization 
in VitAto cultivation under BRIS soil.
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CHAPTER ONE 

INTRODUCTION

1.1 BA C K G R O U N D  OF STU D Y

1.1.1 Sw eet potato

Sw eet potato is a herbaceous and perennial plant w hich originated from the 

N orthw est o f  South A m erica (H uam an, 1992). The species has been distributed 

w orldw ide because o f  its high yield and w ide adaptability to various environm ental 

conditions (H ue, Boyce, & Chandran, 2011). It ranks as the second m ost important 

roo t crop after Irish potato (M itra, 2012; Abdissa, D echassa, & Alem ayehu, 2012) and 

the seventh m ost im portant food crop after wheat, rice, m aize, Irish potato, barley and 

cassava w orldw ide (M oham m ad, M ansooreh, Khankahdani, & N aseri, 2014). It also 

ranks as fifth  the m ost im portant food crop in developing countries (A yabei, 2010). It 

is grow n p rim arily  for its edible storage root (sw ollen root w hich is also called tuber) 

w hich is m ostly  traded and consum ed not ju st by  hum ans, but also as anim al feed and 

as industrial inputs (H orton, Prain, & G regory, 1989; Bhagsari, 1990; Valenzuela, 

F ukuda, & A rakaki, 1994; O 'Sullivan, Asher, & Blarney, 1997; Lew thw aite, 2004).

1.1.2 V itA to as a new variety o f  sw eet potato

The V itA to  varie ty  is an orange-fleshed sw eet potato (O FSP) that is high in 

P -carotene conten t w hich  is a precursor o f  v itam in A (Tan et al., 2010). This variety  

w as in troduced  by  M A R D I (M alaysian  A gricultural R esearch and D evelopm ent 

Institu te) in 2007 (Zaheran, 2008; Tan et al., 2010; N orm ah, 2010). The nam e 

V itA to  is the com bination o f  ‘V itA ’ for v itam in  A and ‘to ’ for sw eet potato (Tan et 

al., 2010). A part from  having a high content o f  P-carotene in its storage root, it is 

also rich  in o ther an tiox idant com pounds such as v itam in  C, v itam in E and 

anthocyanin  (Tan et al., 2010). Farm ers can earn a high incom e o f  as m uch as RM  

2000 per hectare per m onth from  the sale o f  V itA to storage root yield w hich can 

reach up to 40 tons per hectare (T an et al., 2010).
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