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Abstract
This study analyses the frequency of fresh fish purchases and buying pattern through consumer survey in the Klang Valley, 
Malaysia. Seven hundred respondents were randomly interviewed with regard to their buying behaviour pattern, attitude and 
perception on fresh marine fish consumption. Logistic regression was used to analyze the effect of demographic and attitudinal 
characteristics on fresh fish purchasing behavior more that one time per week. Majority of the respondents state their preference 
of fish. The study reveals that taste and nutritive value of fish are factors that the consumers consider when making fish purchases. 
Thus the fish marketers should take advantage on the nutritive and medicinal value of fish as alternative to conventional medicine 
in preventing and curing of diseases. In regard to demographic factors such as household income, number of household and 
martial status, some kind of promotional afford should be made to encourage not only higher income bracket or consumer with 
a large number of household but also to those in lower income bracket. Thus price will play an important role in attracting more 
consumers to consume more fish or to purchase fish more frequently. It can be hypothesized that consumers are willing to pay 
more for fish, but if the price is too much higher in comparison to poultry, beef, mutton, and pork, consumers will find alternative 
to satisfy their needs and wants. In addition, housewife plays a major role in purchasing decision making of food items in the 
family. Education and awareness of the benefit of fish eating should be inculcated among the housewives in general. Increases 
in demand for fishery products not only benefit the marketers but also the fishermen as a whole. Thus the two prong policies to 
eradicate poverty and to increase income among the fishermen can be achieved as more people consume more fish.

Keywords: fresh fish, purchasing behaviour, logit, demographic, malaysian consumer, fish consumption
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Abstract 

Insulin resistance happens when the body cannot use insulin effectively. Insulin resistance is a common feature 10 – 20 years 
before the onset of diabetes and its complications. Therefore, delaying or prevention of insulin resistance represents a significant 
step in the prevention and control of insulin resistance-related disorders. The current study illustrated that it is possible to induce 
insulin resistance using “bad” fats, and subsequently to delay its onset in the rat model through the use of polyunsaturated fatty 
acids – the “good” fats. Generally, this approach worked as dietary fats progressively alter the lipid biomembrane characteristics 
and the signaling capacities of cells during glucose metabolism.  Our team have successfully re-engineered the lipid biomembrane 
composition in animals using oil palm-based agriculture by-products to produce “healthy meat” for human consumption and in 
the rat model. Therefore, the current research is just an extended application of our earlier findings on the modification of cellular 
membrane compostions. The knowledge gained from this study will enable animal agriculturist to re-engineer dietary lipid content 
appropriately to prevent or delay the onset of insulin resistance in human populations. Signaling properties explored in the current 
research in also relevant in understanding the events and mechanisms of cancer cell pathologies. Through this research, the 
team has come up with an early concept of lipid prediction index for insulin resistance. This prediction index in itself is a major 
intellectual property and will represent a major milestone in diabetic and lipid research, as it is expected to play significant role in 
the dietary management and prevention of diabetes.

Keywords: fatty acids, insulin resistance, rats
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Abstract
Capillary electrophoresis and metaphor gel electrophoresis are fragments analysis methods for separating polymerase chain 
reaction (PCR) amplified products. The latter method is the method used in microsatellite analysis in Malaysia, although many 
studies elsewhere currently use the capillary electrophoresis due to its higher sensitivity and precision.  This study aimed to 
compare the efficiency of capillary electrophoresis and metaphor gel electrophoresis in separating the amplified microsatellite 
fragments and thus aiding the estimation of the allele sizes.  DNA from 30 Kedah Kelantan cattle were amplified using PCR 
for three microsatellite loci.  The alleles amplified were that separated using the two methods and the allele sizes estimated 
with reference to the respective DNA size markers.  The estimated allele sizes from the two methods were compared with 
each other as well as with the reported allele size ranges for these loci. The results of this study shows that the fragment sizes 
estimated using capillary electrophoresis were within the reported range, whereas the sizes estimated based on the metaphor gel 
electrophoresis had a wider range.  It is, therefore, recommended that capillary electrophoresis be used for separation of PCR 
products and allele size estimations to ensure higher accuracy.

Keywords:  capillary electrophoresis, microsatellite, metaphor gel electrophoresis
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Abstract
As the need to replant oil palm area in Malaysia increased, demand for oil plam seedlings has soared tremendously, creating 
shortage in supply of planting materials. The situation becomes more challenging as normal production of oil palm seedlings in 
the nursery takes longer period of about 12 months before seedlings are ready for field planting. This has also increased the cost 
of  nursery  management  and  maintenance,  and  risk  to  the  propagators.  Recently,  with  the development  of  CO2   enrichment  
technique,  has  exhibited  enhanced  growth  in  8-month  old seedlings under CO2-close top chamber system, similar to that of 
12-month old seedlings from conventional nursery. Four-month old oil palm seedlings when exposed to 800 µmol/mol CO2  for 
four  months  had  demonstrated  higher  basal  palm  diameter  (92%)  and  total  leaf  area  (6%) compared  to  nursery  raised  
seedlings  of  12-month  old   Although  CO2-enriched  seedlings  (8 months)  registered  relatively  lower  frond  numbers  (6%)  and  
plant  height  (19%)  compared  to nursery-raised  seedlings  (12  months),  yet  when  compared  to  the  non-enriched  8-month  old 
seedlings, the former had registered significantly greater values at 16% and 32% for both frond numbers   and   plant   height,   
respectively.   As   observed,   CO2     enrichment   technique   had successfully  speeded  up  the  growth  of  oil  palm  seedlings  
equivalent  to  that  of  nursery-raised ones as manifested by the superior vegetative responses of enriched seedlings vs. 12-month 
old nursery  raised  or  non-enriched  8-month  old  seedlings.  The enrichment  technique,  hence,  has important implication in the 
national oil palm seedling industry as a means to shorten seedling age, thus reducing the cost of nursery management and 
maintenance, and nursery risk, and a way of improving the overall oil palm seedling growth performance ready for transplanting. 
The technique is now being perfected for precise procedure of enrichment.

Keywords: oil palm seedling CO2  enrichment technique, oil palm seedling management, oil palm nursery industry
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Abstract 

Epidemiological and ecological studies of soilborne plant pathogenic bacteria are usually hindered by the lack of efficient detection 
method especially when the concentration of the pathogen is either very low or is present in a latent, dormant or non-culturable 
state. Many different molecular methods have been used for the detection of plant pathogenic bacteria in soil samples, but most 
of these methods are not very reliable because of the inhibition of the amplification reaction by compounds contained in the crude 
bacterial extracts, which gave false negative results or low detection sensitivity.  Therefore direct, fast and reliable detection 
method of soilborne plant pathogenic bacteria in soil samples is one of the challenging areas for many plant pathologist.  Thus, 
this study was undertaken to develop and compare several procedures to overcome PCR inhibition problems and to propose a 
set of standard protocols for the reliable detection of soilborne plant pathogenic bacteria in soil samples.

Keywords: soilborne bacteria, detection,  PCR, plant pathogen
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Abstract
A study was conducted to investigate the distribution of anthracnose disease on dragon fruit and to correlate its occurrence with 
weather and cultural data. Survey and sampling of diseased plants were conducted on dragon fruit growing areas in Peninsular 
Malaysia since December 2007 until August 2008 to measure the disease Incidence (DI) and disease severity (DS). The diseased 
stems and fruits were sampled and brought to laboratory for isolation and identification. DI data were plotted with DS and then 
correlated using Pearson correlation with weather and cultural data. Of the 43 surveyed farms in 11 states, DI and DS were 
successfully recorded on three dragon fruit species from 36 farms (83.72%). The infected stems and fruits had reddish-brown 
lesions with chlorotic haloes symptoms. The lesion had brown centers and coalesced to rot. Based on its whitish-orange colony, 
septated hypae and capsule-like conidia and the pathogenicity test, the pathogen was identified as Colletotrichum gloeosporioides. 
One way ANOVA with DMRT test highlighted that the most disease occurrence was found in Malacca (mean of DI and DS, 
57.30 and 21.20%), whereas the lowest in Kelantan (mean of DI and DS, 6.70 and 4.30% respectively). Pearson coefficient 
correlations were around 0.107-0.261 for relationships between disease occurrence and age of crops and acreage of farm, from 
-0.049 to -0.237 for disease prevalence with relative humidity and rainfall and around -0.012 -0.173 for disease occurrence with 
monthly temperature, wind velocity and altitude. The occurrence of anthracnose on dragon fruit in Peninsular Malaysia was more 
influenced by environmental conditions and agricultural practices rather than climatic factors.

Keywords: anthracnose, disease incidence, disease severity, pitaya
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Abstract
In modern animal farming, various methods have been explored to improve animal health and growth performance, such as 
better husbandry management, nutrition and utilisation of feed additive. Growth promoting antibiotic is the commonly used feed 
additives due to their positive effects on growth and the reduction of incidence of certain diseases. However, the extensive use of 
antibiotic may cause animals to develop resistance in a number of pathogenic bacteria species. Some countries already imposed 
prohibitions on the use of antibiotics as growth promotants and this have drawn attention to possible alternatives. The present 
study provides novel and environmental friendly approach for improving animal agriculture, in particular in the production of meat 
producing livestock. Four combinations of natural metabolites produced by probiotic strains of Lactobacillus sp. isolated from 
Malaysian foods were used to study the performance of broiler chickens. A total of 432 male Ross broilers were raised from day 
old to 42 days of age in deep litter house pens. These birds were divided into 6 groups and fed with standard corn-soybean based 
diets containing different combinations of probiotic metabolites. Higher final body weight, weight gain, average daily gain and 
lower feed conversion ratio were significantly (P<0.05) found in all treated groups. Metabolites combination supplementation also 
increased faecal lactic acid bacteria population, small intestine villus height and faecal volatile fatty acids, and lowered cholesterol 
and faecal Enterobacteriaceae population. Compared to live microorganism, metabolites have advantages in storing, transporting 
and handling. Therefore, the findings of this study indicate that the metabolites of Lactobacillus sp. posses vast potential to 
replace antibiotic as feed additive. 

Keywords: lactobacillus sp. metabolite, broiler, feed additive
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Abstract
The level of uterine Secretory-IgA (S-IgA) and numbers of plasma cells was measured to observe the differences between two 
stages of oestrous cycle (follicular and luteal phase) in the healthy cycling non pregnant ewes. Twelve ewes were used in this 
study and they were divided into two groups of 6 animals each according to the stages of oestrous cycle. All ewes were subjected 
to oestrous synchronisation and allowed to undergo one natural oestrous cycle after the removal of the sponge. All animals 
were then slaughtered at the end of the experiment. The uterine mucus was harvested by flushing with a mixture of protease 
inhibitor cocktail in distilled water. For both stages, the level of uterine S-IgA was quantified by using ELISA and stained using 
Methyl Green Pyronine staining was used to observe the plasma cell in the tissues of the uterine horn and oviduct of ewe’s 
genital tract. The protocol of the study was approved by the Faculty’s animal care and use committee (animal utilisation protocol 
number: 08R26/Jun 08-May 09). The S-IgA level and the presences of plasma cells numbers in the reproductive  tract of ewe 
were statistical significant higher (p<0.01), (p<0.01) in the follicular phase compared to those values in the luteal phase. The main 
reason for the immunosuppression during the luteal phase did not fully justified, especially with the presence of potential acquired 
infection during coitus in the follicular phase and in the same time immune system should decrease accordingly to prevent newly 
attached fetus rejection by the mother immune system.

Keywords: immunoglobulin, reproductive tract, estrus cycle, ewes
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Abstract
Coconut palm (Cocos nucifera L.) is a versatile tree that has many uses. A large number of coconut palms grown in the plantations 
have been showing general yellowing symptoms of the fronds. In addition, the lower canopy foliage initially turns light yellow 
and eventually to light-brown color and the symptoms spread rapidly to the younger leaves. Severe chlorosis of the emerging 
spear leaf occurs, causing the inflorescences to develop necrosis and causing premature nut fall. Most of the fronds on diseased 
coconut palms gradually collapse. Immature coconut palms generally die within 5 months of initial symptom appearance. On the 
basis of disease symptoms, the disease has been named coconut yellow decline. Samples were collected from symptomatic and 
symptomless Malayan red dwarf and Malayan tall coconut ecotypes. Total DNA was extracted and assayed in a nested PCR with 
universal primer pairs P1/P7 followed by either R16F2/R16R2 or fU5/rU3. Products of the expected size (ca. 1200 and 880 bp) 
were amplified from coconuts with symptoms but not from symptomless coconut palms. The phytoplasmas 16SrDNA obtained 
from the Malayan red dwarf and Malayan tall coconut palms were cloned and sequenced and showed the highest homology (99%) 
with comparable sequences of Bermuda grass white leaf phytoplasma from Thailand (AF248961) and Malaysia (EU294011), 
members of the 16SrXIV ‘Candidatus Phytoplasma cynodontis’ group.  Coconut palms are known to be susceptible to the 16SrIV 
lethal yellowing phytoplasma group in the USA and Africa, but there are no records for their susceptibility to phytoplasma infection 
inside the 16SrXIV ‘Ca. P. cynodontis’ group. However, this is the first report of a 16SrXIV phytoplasma caused disease in coconut 
palm in the world and associated with yellow decline in Malaysia.

Keywords:  coconut palm, phytoplasma, coconut yellow decline, nested pcr, cloning, sequencing
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Abstract
The morphological changes and secretory activities at the peak of follicular and luteal phases have not been clearly established 
for ovine secretory cells in the oviductal mucosa. Thus, the features of the secretory cells from the ampulla were studied by light, 
scanning and transmission electron microscopy.  Fourteen ewes were slaughtered at respective phases for sample collection. 
Blood samples were collected every alternate day to measure the concentration of estradiol-17β and progesterone using RIA. 
Under light microscopy, the epithelium is pseudostratified with prominent cilia during follicular and become simple columnar 
at luteal phase. During luteal phase, the secretory cells were numerous, distended and formed balloon-like bulges protruding 
beyond the tip of the cilia. Basophilic granules were present in the apical cytoplasm. From SEM, at follicular phase, the secretory 
cells were rounded, turgid with intact microvilli and some showed ‘grape-like’ appearances on the surfaces but at luteal phase, 
the surface was rough and the microvilli were hardly seen. Secretions of various sizes oozing out from its broken surfaces were 
evident at this phase.  Some cellular fragments, which appear to be a ‘pinching off’ of the apical portions of the secretory cells, 
were seen. TEM observation revealed numerous secretory granules of various sizes and density at the apex of the secretory 
cells at follicular phase, but they were bigger and more electron-dense during luteal phase. Fusion of the secretory granules with 
the plasma membrane indicating maximum secretory activity by exocytosis was apparent at the latter stage. Cellular fragments 
released without the nucleus into the lumen may suggest merocrine mode of secretion. The present results demonstrate marked 
morphological changes and activity of the secretory cells in the ampulla, which is strongly associated with the hormonal influences 
during the estrous cycle. 

Keywords: secretory cells, oviductal epithelium, follicular phase, luteal phase, ewes
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Abstract
Manual fertilizer application in a field is non-uniform and causes large spatial variability. Fertilizer application together with irrigation 
water or Fertigation by sprinklers can provide a more uniform distribution. The impact of nitrogen fertigation through sprinklers 
on the spatial and temporal variability of soil properties was studied. This was to determine the relationships between fertigation 
distribution pattern and crop performance as well as field management strategy based on soil and crop spatial variability. The crop 
was sugar beet grown in the Fesaran village, east of Isfahan city, Iran. The response to the N fertilizer application by sprinklers 
was studied by analyzing 7 soil elements including N, P, K, CEC, OM, EC and pH as well as 6 crop properties including leaf N 
content, tuber sugar content, tuber moisture, tuber weight, tuber numbers and yield. N fertigation by sprinklers results in low 
variability of N leaf content (CV=10.3%) and tuber sugar content (CV=6.4%) through and across the study area. Low variability 
of soil N as well as leaf N content produces low variability in tuber sugar and yield. Higher sugar content of tubers was achieved 
compared to previous records of this field for average yield and tuber sugar content for the Isfahan area. Based on Pearson 
test results, it can be concluded that sugar beet only respond to N fertilizer during vegetative stage in this field and there was 
no significant effects of P and K on crop performance. Urea fertigation has direct impact on leaf N content, tuber numbers and 
indirectly on tuber sugar content. It indicates that sugar beet performance depends on factors other than P and K. Improved yield 
and tuber sugar content was obtained from N fertigation by sprinklers.

Keywords: precision farming, sprinkler irrigation, uniform distribution, crop performance
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Abstract
Scheduled liberalisation of trade preferences under the World Trade Organisation and the Asean Free Trade Area has heightened 
the challenges faced by the Malaysian food producers. To penetrate a wider range of markets, Malaysian food processors have to 
identify food sub-sectors that are internationally competitive. These sub-sectors should not only withstand internal shocks but also 
external shocks such as the financial crisis in 1997. This article examines the levels of benefit-cost ratios for various productions 
of food products to analyze the comparative advantages before and after the 1997 financial crisis. The competitiveness of the 
food processing industry in Malaysia was determined using the Domestic Resource Cost (DRC) method.  Twenty food sectors 
were assessed using the Malaysian food production and trade data from 1985 to 2001. Processed foods with a high comparative 
advantage sustained after the crisis can be considered as viable to compete with foreign products in domestic and overseas 
markets. Meat products in import substitutions, palm oil, kernel oil, sago and tapioca, and cocoa in traditional exports and fish 
products in emerging exports are examples of food sub-sectors that are gaining competitiveness in the post crisis period.

Keywords: comparative advantage, food processing industry, benefit-cost ratios, domestic resource cost ratio
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Abstract
An investigation was carried out to determine the effects of dietary supplementation of different levels of oil palm fronds (OPF) on 
the fatty acid profiles of the plasma and edible tissues (longissimus dorsi, bicep femoris, infraspinatus muscles, liver and kidney), 
growth performance and carcass characteristics of the local Kacang crossbred goat.  The results showed that the treatment diet 
containing 50% (w/w) OPF pellets and 50% (w/w) commercial goat concentrate produced a favourable increase in the omega-3 
fatty acid content of the goat plasma and tissues after 100 days of feeding.  Feeding of the dietary mixture resulted in changes in 
pH, volatile fatty acid (VFA) concentrations and protozoal populations in the rumen environment that appeared to reduce the lipid 
biohydrogenation process and more importantly, increased the amounts of omega-3 fatty acid passage for hindgut absorption in 
the goat.  This had led to the extensive accumulation of omega-3 fatty acids and other unsaturated fatty acids with a proportionately 
lower saturated fatty acid incorporation in the goat tissues, compared to goats fed a predominantly 100% concentrate diet or a 
25% OPF + 75% concentrate dietary mixture.  The dietary supplementation did not affect the growth performance of the goats or 
the carcass characteristics and quality of the OPF chevon produced.  Feeding the OPF chevon-based pellets to Sprague-Dawley 
rats for 12 weeks increased significantly the ‘good’ high density lipoprotein cholesterol by some 37-45% in the rat plasma.  If this 
finding can be applied to humans,  the OPF chevon possess a huge health benefit against cardiovascular disease risks.  The 
fact that the dietary manipulation did not produce any adverse effects on both the growth performance of the animals as well 
as their carcass traits and qualities indicates that the oil palm fronds which are abundantly available agricultural byproducts can 
be successfully used as feed supplements for the goat.  From an economical point of view, this would also represent huge cost 
savings in the production of these feeds, especially if the goat production is carried out on a large commercial scale.

Keywords: dietary manipulation, oil palm fronds, chevon, omega-3 fatty acid, health benefit
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Abstract
Haemorrhagic septicaemia (HS) is an acute and economically important disease of cattle and buffaloes caused by P. multocida 
B:2. Previously, the gene encoding antigenic fimbrial protein of P. multocida B:2 eventually cloned, sequenced and expressed 
in E. coli in order to develop recombinant vaccine expressing the fimbrial protein. The study was carried out to determine the 
antibody responses and protective capacity of the recombinant vaccine following intranasal (i.n) vaccination against HS in goats 
as an experimental host. During the course of study, both serum and lung lavage fluid from all groups; vaccinated, control and 
unvaccinated were collected to evaluate the antibody levels via enzyme-linked immunosorbent assay (ELISA). Overall, it was 
found that goats immunized with an inactivated recombinant vaccine through intranasal route developed a strong specific and 
significantly higher (p<0.05) IgG response in both serum and lung lavage fluid as well as IgA response when compared to the 
control and unvaccinated groups. Experimental intratracheal challenge showed the discovery rate of isolates were 16%, 66% and 
100% from the lung of group vaccinated, control and unvaccinated, respectively. However, none of the goats from vaccinated 
group had P. multocida B:2 in their liver, tonsil and heart. Thus, the study showed that an inactivated recombinant vaccine 
significantly provided high degree of protection against high dose challenge and managed to enhance stimulation of the local and 
systemic immunity which appear to be an important role in the mucosal immunity against infections.

Keywords:  P. multocida b:2, fimbrial protein, inactivated recombinant vaccine, intranasal, goats
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Abstract
This study attempts to explore the economic potential of honey hunting from Apis Dorsata and ecotourism activities in the Gelam 
(Mellaleuca spp.) forest of Terengganu. The primary data were collected from several surveys in Mercang and Marang during the 
honey harvesting season of 2007. The result indicates that the return to labor and management from honey hunting is estimated 
to be RM1618 per month for the whole harvesting season of about 6 months. If the return from ecotourism is included, honey 
hunting has greater reward to offer economically. Additional income earn by rural farmers through ecotourism activities includes 
providing transportation, food and lodging and a small fee for participating in the gelam forest honey collection. The study has 
demonstrated that honey hunting and ecotourism can be used as an instrument for poverty eradication among the rural poor.

Keywords: honey hunting, apis dorsata, gelam (mellaleuca spp), return to labour and management, ecotourism and 
poverty eradication 
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Abstract
During the period of the 5th Malaysian Plan (1986-1990), group farming project has been positively progressed in Malaysia. 
Through the formation of individual farmers into the group farming, the economics of scale could be achieved as well as their 
productivity. Given the responsibility in the development of Muda Area paddy farming, Muda Agriculture Development Authority 
(MADA) has took the group farming project as the main project to be extended to the local farmers since 1979. At present, there 
are three forms of group farming in Muda Areas which consists of Kelompok; Mini Estate or Projek Separa Perladangan (PSP); 
and, Estate or Projek Sawah Secara Perladangan (PSSP). Farmers were called to practice their farming in group form in order to 
solve their field irrigation and drainage problem with respect to increase their productivity. The other objective was to recommend 
some better solutions to the extension agencies regarding their process in transferring new technologies and know-how in 
farm management effectively to the farmers. This study examined the role of the group farming project and its categorization, 
organization structures and management styles. This study also attempted to find the changes of the farmer’s technical practices 
and their farm management after joining the group. The results indicated that the transforming of the group form is still maintaining 
the three styles of management. But the number of the new Kelompok was reducing by MADA and the focus was given to form 
more PSP and increase the number of PSSP. While the each type of Kelompok management system is remaining the same. 

Keywords:  group farming, kelompok, mini estate, estate, farm management
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Abstract
Biological nitrogen fixation (BNF) is an energy involving process. Diazotrophs utilise root exudate carbon substrates as energy 
and form natural associations with plants. An experiment was conducted under glasshouse condition to determine the effect of 
addition of sugars found in root exudates (glucose, galactose and arabinose) on nitrogen fixation by diazotrophic strains Rhizobium 
sp. Sb16 and Corynebacterium sp. Sb26 in two rice genotypes (Mayang Segumpal and MR219). Mayang Segumpal inoculated 
with Rhizobium sp. Sb16 applied with galactose significantly increased plant N content (4.2%) and fixed 42 % of atmospheric 
N (Ndfa). About 40 % atmospheric N was fixed by MR219 inoculated with Corynebacterium sp. Sb26 amended with arabinose. 
The associations of Mayang Segumpal with Rhizobium sp., and MR219 with   Corynebacterium sp. increased about 64 - 77 % of 
plant biomass compared to non-inoculated control, and an increased of 35.5 – 55.5 % plant biomass over 60 kg ha-1 equivalent of 
inorganic N fertilizer treatment. In general, the diazotrophs showed specific preference for  sugar utilisation and plant association. 
Rhizobium sp. preferred galactose, while Corynebacterium sp. preferred  arabinose. Application of 10 mM of soluble sugars either 
galactose or arabinose to the respective rice genotype as available carbon sources enhanced the growth and N2 fixation activity of 
these two diazotrophs. The diazotrophic association with rice plants significantly increased nitrogen fixation, plant N content, leaf 
area, photosynthesis activity and  plant biomass compared to non-inoculated and inorganic N fertilizer (60 kg N ha-1) treatments. 
The availability of specific soluble sugars in plant rhizosphere can improve the biological nitrogen fixation in rice.

Keywords: biological nitrogen fixation, diazotrophs, rice genotypes, root exudates, sugars
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Abstract
Citrus greening or Huanglongbing (HLB) disease is a fastidious phloem limited bacteria in citrus. A PCR method has been develop 
previously, and two specific primers (OI1 and OI2) permits the detection of the two liberibacters in citrus leaves by amplification 
of an 1160 bp fragment of their 16S rDNA. The PCR method has been assayed in many Asian, African and USA countries for the 
detection of the HLB disease. Citrus greening pathogens could be transmission via psyllid vectors, grafting and dodder. However 
there is very little information on seed transmission and HLB pathogen movement to find a way to control or reduce the severity of 
HLB on the field. This study was conducted to detect HLB pathogen in seeds of Citrus, to determine pathogen movement in citrus 
seedling after infection and to detect the HLB pathogen in citrus roots. Seeds of Citrus reticulate cv. Limau Madu were collected 
from infected orchard and were germinated in screenhouse condition. The seeds of Citrus reticlata cv. L. Madu were planted in 
screenhouse too for HLB pathogen movement and HLB detection in roots. The seedlings were inoculated using infected grafting 
methods. HLB was not amplified in new seedlings after germination. HLB moved slowly reaching up to 1.5 cm after 2 weeks, 1.5-
4.5 cm after eight weeks and detected on 4.5-9 cm after 14 weeks below the grafting area. HLB was also detected up to 9-15 cm 
after 16 weeks, 15-24 cm after twenty weeks, 24-28.5 cm after 22 weeks and 28.5-30 cm after 24 weeks below the grafting area. 
HLB disease in citrus is not seed borne and it can reach to the roots 26 weeks after inoculation. Currently based on conventional 
PCR, HLB disease in citrus is not seed borne and it can reach to the roots 26 weeks after inoculation.

Keywords: citrus greening disease, huanglongbing, pathogen movement, seed borne



Pameran Reka Cipta, Penyelidikan & Inovasi 2009

12

Herbal Plant as a Growth and Health Promoter in Poultry

Zulkifli Idrus
Seyed Reza Hasheimi, Muhammad Nazrul Hakim, Zunita Zakria,
Mohd. Hair Bejo, Loh Teck Chwen

Faculty of Agriculture, 
Universiti Putra Malaysia,
43400 UPM Serdang, Selangor, Malaysia
Tel:  +6019-2623 311
zulkifli@agri.upm.edu.my

Abstract
Two studies were conducted to determine the effects of Euphorbia hirta as a feed additive on growth performance, gut microflora 
and resistance to Salmonellosis. In Experiment 1, the effects of dietary E. hirta supplement on performance, nutrient digestibilities, 
digesta pH, and ileal microbial population were determined in broiler chickens. For comparison, we used virginiamycin and 
organic acids as positive control groups to evaluate the efficacy of E. hirta supplementation.  Day-old chicks were randomly 
assigned to six dietary groups; (i) basal diet (control), (ii) basal diet + ground 2.5 g/kg E. hirta  (EH2.5)  (iii) basal diet + ground 
5.0 g/kg E. hirta (EH5.0), (iv) basal diet + ground 7.5 g/kg E. hirta,  (EH7.5), (v) basal diet + 0.02 g/kg virginiamycin (VM), and (vi) 
basal diet + 1.5g/kg organic acid (OA) from day 1 to 42. The experimental result showed that supplementing boiler chickens with 
EH7.5 improved feed conversion ratios (feed/gain), and energy and protein digestibilities as compared to other groups. Besides 
the lower gut pH in the EH7.5 chickens, the supplement  also resulted in lower total bacterial count but increased Lactobacillus 
count. Experiment II was conducted to determine the effect of E. hirta supplementation on resistance to Salmonell enteritidis 
challenge in broiler chickens. Day-old chicks  were randomly assigned to three dietary groups; control, EH7.5, and OA. Equal 
number of chickens were either orally challenged with 108 colony-forming units of S. enteritidis at 3 days of age or not challenged 
(control). Birds were randomly sampled for cloacal swab, and  collection of ceacum, crop, liver and spleen. Fourteen days post 
challenge, while the incidence of S. enteritidis isolation in the crops was not affected by dietary supplementation, the EH7.5 birds 
had the lowest number of Salmonella incidence in the livers. Following 17 days of challenge, birds supplemented with EH7.5 and 
OA had significantly lower number of  positive cloacal swab for S. enteritidis.  E. hirta may be considered as a more effective feed 
additive than virginiamycin and organic acids in enhancing growth and health.

Keywords: Euphorbia hirta, performance, nutrient digestibilities, gut microflora, salmonellosis,  broiler chickens
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Abstract
There is a high demand for rapid and accurate oil palm tree counting in both private and public controlled oil palm plantations 
in Malaysia. Currently palm tree counting to determine stand per hectare (SPH) is done manually by estate labourers or visual 
digitisation of the palm trees from satellite imagery. These techniques are time consuming and are subjected to human errors. The 
researchers in this study have developed remote sensing based spatial tools for automatic oil palm tree counting for 5 palm age 
groups of 2, 5, 10, 15 and 18 years. The acquired Quickbird imagery was first treated with a specially designed 15 x 15 smooth 
filter for delineating the dome shaped palm tree crowns, subsequently with a 7 x 7 edge enhancement filter to delineate the inner 
high intensity diameter of the palm crowns and finally the individual palm centriods were marked out using an image threshold 
technique. It was observed that the centriods of the palms were well separated for all age groups except for the 2 year palms 
attributed to mixed reflections from both the palm fronds and the leguminous cover crops. The centriods were then vectorized 
for automatic counting in a Geographic Information System (GIS). The accuracies obtained for the 2, 5, 10, 15 and 18 age 
groups were respectively 96.4, 99.1, 98.8, 98.7 and 98.1%. In the GIS, these centriods were essentially point files of individual 
trees, where attributes such as age, plant condition, yield, and production cost were incorporated, thus establishing a palm tree 
inventorying system. This system is useful not only for more efficient plantation management particularly in determining stand, 
yield and production cost per unit area for decision making in replanting old stand but also for reliable and more rapid valuation of 
oil palm estate for the real estate, banking and insurance industries.

Keywords:  low pass filter, edge detection filter, image threshold, palm tree counting, palm tree inventorying
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Abstract
There is a pressing need to develop an optimal land evaluation method to identify in which part of a region selected crops could 
be grown successfully. It is very important to build Agriculture Decision Support System based on land evaluation to match the 
requirement of the landuse with the capability of the land, otherwise we may push production to levels beyond the ability of land to 
support it. The purpose of this study is to develop spatial agriculture decision support system based on land evaluation, Geographic 
Information System (GIS) and Multi Criteria( MC). The study also considers how to determine the weights of the parameters to 
be more accurate and objective rather than being subjective. This was based on Sensitivity Analysis. The FAO Framework was 
selected to conduct the land suitability assessment and modify to suit the local environmental conditions. The FAO framework is a 
set of guide lines rather than a classification system, and the model used builds upon this. The study area selected is the state of 
Terengganu in Malaysia. Fourteen land characteristics and their threshold values were determined and brought together in nine 
land qualities. Soil data and maps, flood potential area, erosion risk map, topographic map, and rainfall interpolation surface were 
prepared in order to create a land information system. A land information system was implemented. The land suitability model was 
constructed using GIS capabilities, and visual basic. The model shows how land suitability would change if land improvements 
were made or if other crops are introduced, the model have the flexibility to evaluate unlimited number of crops. This product will 
contribute in avoids subjectivity  of weight, reducing wrongful and wasteful site selection for agricultural food production, which are 
then normally followed by an increase in inputs to make the land viable for planting a particular crop. In this respect unnecessary 
and wasteful application of inputs such as fertilizers and pesticides will be avoided.

Keywords: GIS, multi criteria, land evaluation, suitability, FAO
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Abstract
Infectious bursal disease (IBD) is an acute contagious viral disease of young chickens characterized by high morbidity and 
mortality. Based on antigenic variation and virulence, serotype I IBDV can be divided into several subtypes; attenuated vaccine, 
antigenic variant and very virulent strains. Although there are many diagnostic methods available in detecting and/or differentiating 
IBDV subtypes however most of the methods have several limitations. A duplex TaqMan based real-time reverse transcription-
polymerase chain reaction (RT-PCR) assay for detection and differentiation of infectious bursal disease virus (IBDV) subtypes 
was developed. Primers and two specific probes have been designed; probe labeled with FAM was specific for very virulent 
IBDV detection, while probe labeled with HEX was specific for classical IBDV detection. Beta-actin probe was included and 
use as a house-keeping gene for normalisation. The primers and probes were carefully designed and optimized in duplex real-
time PCR formats for detection and differentiation of IBDV subtypes with and without quantitation of viral load (submitted to 
Malaysian patent). The developed assays were optimized and vigorously evaluated using two reference IBDV strains, more 
than 20 previously characterized field and commercial IBDV vaccine strains, 140 bursal samples from experimentally infected 
SPF chickens and 37 suspected cases of infectious bursal disease obtained from commercial broiler farms through Peninsular 
Malaysia from 2004 to 2005. The specificity of the developed assay in detecting different IBDV strains was confirmed by sequence 
analysis of VP2 gene. In addition, the developed assay was more sensitive, rapid and cheaper than IBDVReal check diagnostic 
kit which uses SYBR Green I based real-time PCR format.

Keywords: IBDV, duplex, TaqMan, real-time RT-PCR
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Abstract
Glasshouse experiments were conducted from March to July 2003 to determine the effects of sowing depth, and the time, 
duration, and depth of flooding on the emergence, survival, and growth of Fimbristylis miliacea (L.) Vahl. The treatments that were 
evaluated in the first experiment were three seeding depths (0, 0.5, and 1.0 cm), while in the second experiment, three flooding 
depths (saturated soil with no standing water and soil with water depths of 5 and 10 cm) and three flooding durations (7, 14, and 
21 days from sowing) were evaluated. In the third experiment, three flooding depths (saturated soil with no standing water, and 
soil with water depths of 5 and 10 cm) and four flooding regimes (7, 14, 21 or 28 days after sowing [DAS]) were evaluated. Surface 
seeding gave the highest emergence rate compared to the 0.5 cm and 1.0 cm soil depths. A significantly higher emergence rate 
was recorded with the saturated conditions than with the flooded conditions. A flooding duration of ε14 days showed a clear 
trend of reduced emergence with increasing flooding depth. A significantly higher survival rate, plant height, root length, number 
of leaves, and dry matter were recorded at soil saturation followed by the 5 cm and 10 cm flooding depths when flooding was 
simulated at 7 and 14 DAS. When the flooding was delayed to 21 and 28 DAS, the 10 cm flooding depth was required to suppress 
this weed. The results provide sufficient evidence to confirm that from deeper seed burial (1 cm sowing depth), flooding depths 
of ε 5 cm of durations of 14 and 21 days and at the onset of flooding within 14 DAS were effective in suppressing the emergence 
and growth of F. miliacea.

Keywords: emergence, fimbristylis miliacea, flooding, growth, sowing depth
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Abstract
Zerumbone (ZER) is derived from Zingiber zerumbet smith from the Zingiberaceae family. It has been shown to have anti-
cancer and apoptosis-inducing properties against various human tumour cells. The aim of our study was to assess the genotoxic 
effects of ZER in cultured human peripheral blood lymphocytes, Chinese Hamster Ovary (CHO) cells and rat bone marrow 
polychromatic erythrocytes (PCEs) using micronucleus test (MN) in comparison with the commercial anticancer drug cisplatin. 
All in vitro treatments were carried out in the absence of any exogenous metabolic activation system. Mitomycin C (MMC) was 
used as a positive control for in vitro treatments, while cisplatin was used as a positive micronucleus inducer in rat bone marrow 
PCEs. Only at high concentrations ZER induced an apparent significant increase in the frequency of micronuclei in vivo (1000 
mg/kg b.w) and in vitro (40 and 80 µM) compared to concurrent control values. Our in vivo and in vitro cytogenotoxicity studies 
suggest that ZER can exert less harmful cytotoxic and genotoxic effect compared to cisplatin. These results will be used to further 
evaluate ZER in human Clinical Trials. 

Keywords: CHO, genotoxicity, human peripheral blood lymphocytes, micronucleus, MNPCEs, zerumbone
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Abstract
The plant Typhonium flagelliforme, commonly known as ‘rodent tuber’ in Malaysia, is often used as health supplement and 
traditional remedy for alternative cancer therapies, including leukaemia. The aim of this study was to evaluate in vitro Anti 
leukemic activity of DCM/F7 fraction extracted from Typhonium flagelliforme tuber on CEMss cell line. The Dichloromethane 
extract of the tuber has been fractionated using column chromatography. The obtained fractions were evaluated for its cytotoxicity 
towards CEMss cells as well as Human PBL. Assessment of apoptosis produced by DCM/F7 fraction was evaluated using 
various microscopic techniques. Further confirmation of apoptosis was done by Tunel assay. Phytochemical screening was 
also done using GC-MS. Seven out of twelve fractions showed significant cytotoxicity against the selected cells line CEMss, 
in which 3 fractions namely, DCM/F7, DCM/F11 and DCM/F12 showed exceptional anti-cancer activities at 3, 5 and 6.2 µg/ml 
respectively. Further studies towards the non cancerous PBL exhibited significant selectivity of DCM/F7 compared to the other 2 
fractions. Cytological observations showed chromatin condensation, cell shrinkage, abnormalities of cristae, membrane blebbing, 
cytoplasmic extrusions and formation of apoptotic bodies as confirmed collectively by double staining of AO/PI, SEM and TEM. 
In addition, DCM/F7 increases cellular DNA breaks on treated CEMss cells. GC-MS revealed that DCM/F7 contains Linoleic 
acid, hexadecanoic acid and 9-hexadecanoic acid. The current investigation showed that the DCM-7 fraction of Typhonium 
flagelliforme posses a promising antileukemic effect which was able to produce distinctive morphological features of cell death 
that corresponds to apoptosis.

Keywords: typhonium flagelliforme, leukemia, linoleic acid, apoptosis
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Abstract
Diet composition of most common fish larvae of family sparidae was studied in the Sungai Pulai seagrass bed of Gelang Patah 
south western part of Johor, Peninsular Malaysia from December 2007 to May 2008. Larvae were collected by subsurface towing 
of a bongo net. In situ hydrographic parameters were recorded during the sampling cruises. Stomachs were removed from a total 
of 80 sparidae specimens during the study period and the stomach contents were examined. Analyses of prey in the stomach 
showed 24 important food items belonging to 8 major groups: phytoplankton, zooplankton, algae, insects, plant like matter, 
decapod appendages, debris and unidentified matters. The predominant food items found in the stomach were phytoplankton 
(60.85%). This was followed by algae (11.73%), zooplankton (9.35%), plant matters (7.84%), debris (4.60%), insects (2.84%), 
unidentified matters (1.96%) and decapod appendages (0.82%). Habitat in situ temperatures were recorded at 26.92-30.83 0C 
(Mean ± SD, 28.60 ± 1.38); Dissolved oxygen ranged from 4.73 to 6.24 mgL-1 (5.56 ± 0.53) and the salinity fluctuation was between 
29.37 and 33.68 ppt (31.31 ± 1.68). Among the food items, phytoplankton was the first rank by Simple Resultant Index (60.85%) 
followed by algae (11.73%). Therefore it could be concluded that the fish larvae of family sparidae are mainly herbivorous.

Keywords: feeding habits, fish larvae, seagrass, Peninsular Malaysia
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Abstract
Since cervical cancer is the second most common cancer among women worldwide, it continues to be a serious death-related 
health problem. Zerumbone, a sesquiterpene moncyclic compound isolated from the rhizomes of edible plant Zingiber zerumbet 
(Wild ginger) has been investigated for its chemotherapeutic effect towards HeLa cancer cells and cervical cancer induced 
female balb/c mice. The chemotherapeutic potential of zerumbone was compared with cisplatin, a commercial drug used to treat 
cervical cancer currently. A compilation of molecular techniques have been adopted and used in this investigation to evaluate the 
mechanistic actions of Zerumbone. These include flowcytometry, fluorescence, scanning and transmission electron microscopy 
and caspase-3 & 9 assays which were used on HeLa cancer cells treated with zerumbone. On the other hand, mouse cervical 
tissues were evaluated using histopathology (H&E), immunohistochemistry and laser capture microdissection microscopic 
isolation of genomic materials followed by RT-PCR to study the levels of mRNA. Anticancer properties of zerumbone were 
followed by toxicological evaluation for the safety of this compound as a pre-disposing stride for the development of new drug prior 
to human consumption. Collectively, results presented in this study demonstrated that zerumbone causes metaphasal blockage 
in HeLa cells, leading to growth inhibition and later, induction of apoptosis, confirmed to be through the mitochondrial pathway. 
In vivo results suggested the inhibitory effect of Zerumbone to be specifically towards BCL-2. As zerumbone exhibits similar 
pharmacological activity to cisplatin, it possesses the potential to be a reliable antiproliferative agent for cervical cancer but with 
lesser side effects, as the compound was shown to have no toxicological signs compared to the clinical complications of cisplatin. 
These results are useful for further evaluating this natural compound in human Clinical Trials.

Keywords: zerumbone, cervical cancer, apoptosis,  mechanistic action
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Abstract
Sex ratio, length at first maturity and spawning season of planktonic shrimp (Acetes japonicus) were investigated in the coastal 
waters of Klebang Besar, Malacca, Malaysia between April 2006 and March 2007. Klebang Besar waters are one of the main 
fishing grounds for A. japonicus in the Peninsular Malaysia. The overall annual sex ratio was found to be 1: 1.50 (male: female). 
The spawning season was March –July with peak in May, however there was also some spawning in October. The female attain 
sexual maturity at a minmimum size of 17.5 mm total length. The matured and near to spawn stages (II and III) occurred more than 
50% in every month except in August. Therefore, it may be inferred that A. indicus breeds continuously throughout the year.

Keywords:  spawning, sex ratio, maturity, sergestid shrimp, acetes japonicus
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Abstract
It has been well-known that pollutant gases cause significant impacts on crops and forests in both developed and developing 
countries. Ground-level ozone (O3) is recognized as the pollutant most likely to cause widespread crop damage. An AOT40 
(Accumulative O3 concentration above a threshold of 40 ppb) value causing 5% yield lost for all agricultural lost has been 
established as 3000 ppbh, which is applicable during daylight hours over a growing season (UN-ECE, 1996). In order to have a 
complete estimate of air pollution damage. In this study, data was gathered from tests in open-top chambers (OTCs), whereby 
for OTCs were fabricated; two of which were exposed to ambient air pollution (NF) of which ozone is the major perpetrator whilst 
the remaining were provided with clean air. The response of the popular local rice cultivar, MR-219 to current ambient air pollution 
of which O3 is the overwhelming dominant pollutant was investigated for five successive seasons in Muda Irrigation Scheme 
Area (MADA). The results of the study indicate that at ozone concentration even lower then Malaysian air quality guidelines (60 
ppb 8hr mean) level, there exists a significant impact on the growth and yield of the popular rice cultivar MR-219. Even though 
weeds, diseases, and insect pests were absent, water and nutrients were in abundance, no adverse soil conditions, and that no 
extreme weather even such as typhoon occurs; the physiological, growth and development performances of rice plants exposed 
to ambient ozone where found to be significantly (P<0.05) reduced by AOT40 compared to control rice plants in filtered chamber. 
This study discovered that the root was the most significantly affected component of MR-219 rice plant. Meanwhile, reproductive 
stage is the most vulnerable period of growth to ozone impact followed by grain filling and vegetative stages, respectively.  

Keywords: air pollution, ground-level ozone, open top chamber, rice yield, MADA
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Abstract
Currently, the use of probiotic biocontrol to overcome  disease problems in shrimp industries is a well known remedy. Bacteria flora 
of digestive tract and hepatopancreas, body surface and muscles of juvenile P. monodon along with its rearing water and sediment 
was analyzed. Samples were collected aseptically and homogenized before being inoculated in TSA (Tryptone Soy Agar), TCBS 
(Thiosulphate Citrate Bile Salt Agar), MacConkey agar and Pseudomonas-Isolating agar.  Eight different genera were isolated 
in which 7 genera were identified using conventional method followed by Biolog microlog software. Gram negative bacteria 
were dominant (72%)Vibrio was the most dominant genera followed by Shewanell and Burkholderia. Clavibacter followed by 
Staphylococcus were the most dominant gram positive bacteria. The antagonistic ability of 118 separated isolates from different 
parts of juvenile Penaeus monodon were screened against shrimp Vibrio pathogens; Vibrio harveyi, Vibrio parahaemolyticus and 
Vibrio alginolyticus. The most antagonistic effect was observed for an isolate that was primarily identified as Shewanella algae. 
Since production of antagonistic agents rely on cultural conditions, antagonistic ability of candidate probiotc against the mentioned 
Vibrios was assessed using Response Surface Methodology, with central composite design in which four independents variables 
were assumed: temperature (10 - 50°C), pH (6 - 10), NaCl concentration (0 - 50%) and time (12 – 60 h). The coefficients of 
multiple determinations (R2), for the responses of antagonistic effect of S. algae against Vibrio harveyi, V. parahaemolyticus and 
V. alginolyticus values were 0.807 and 0.805, respectively. Concentration of the NaCl exhibited least influence on the antibacterial 
effect of candidate probiotic while the other independent variables exhibited different degree of affect. The candidate probiotic 
revealed a reasonable antibacterial response in quite a wide range of temperature and pH in which the maximum levels were in 
the same range of optimum shrimp culture.
 
Keywords: probiotic biocontrol, digestive tract, hepatopancreas
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Abstract
The broiler chicken industry in Peninsular Malaysia has undergone major structural changes in recent years, notably the 
increasing vertical integration in the industry, which has led to concerns over market power by wholesalers. This paper investigates 
the performance of the broiler industry by applying the Structure-Conduct-Performance (SCP) framework. Both primary and 
secondary data are used for the analysis. A nation-wide survey on various types of wholesalers was carried out in 2003 to solicit 
information on business profile, and market and marketing practices. A total of 240 wholesalers were interviewed. The study 
employs a number of statistical instruments to measure selected SCP dimensions; market concentration (Herfindahl-Hirshman 
Index), market integration (Engle-Granger method) and behavioural dimensions (descriptive statistics). The findings show that 
there is a high degree of concentration in most of the wholesale markets as evident by the high concentration ratio and Herfindahl-
Hirshman Index.  There are also several conditions that make the entry of new players very difficult.  Wholesalers were also 
found to have considerable power over the price offered to farmers. Price discovery is made at the wholesale level particularly 
at the major terminal markets in the country, where large wholesalers operate. Despite these rigidities, the markets (wholesale 
and retails) are spatially integrated. However, the same cannot be said at the farm level. Hence, some structural adjustments are 
needed to rectify market rigidities and inefficiencies.  

Keywords: structure, conduct and performance, market integration, cointegration, livestock, Malaysia
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Abstract
Molecular characterisation of the local isolates of Candidatus liberibacter asiaticus was carried out based on morphological 
properties, 16S rDNA and outer membrane protein (OMP) genes. A transmission electron microscopic (TEM) study revealed 
that both GFB-Pummelo and GFB-Mandarin (PK) were morphologically similar, suggesting that this method is not suitable to 
differentiate them. A study on 16S rDNA genes of both isolates also showed no significant difference. Both isolates had very 
high nucleotide similarity (99%) and gave the lowest evolutionary value (0.30), suggesting that they are very close and conserve. 
However, significant difference was observed in their OMP gene sequences. Comparison of the nucleotide sequences of the OMP 
gene showed high nucleotide similarity (99%) but the evolutionary distance values was also high (0.68). Based on phylogenetic 
tree analysis, they were clustered in different groups, suggesting that some genetic variation occurred. Comparison of amino 
acids sequence also showed high amino acids similarity (98%) and high evolutionary distance value (3.41). They were clustered 
in different groups in the phylogenetic tree analysis. Further analysis of the amino acids sequence revealed 11 amino acids 
substitutions, which was further proved that they were belongs to different strain of Candidatus liberibacter asiaticus.

Keywords: citrus greening disease, huanglongbing (HLB), candidatus liberibacter asiaticus, molecular characterisation, 
16SrDNA gene, outer membrane protein gene (OMP)
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Abstract

In 2008, the world saw an unprecedented increase in the prices of crude oil and cereals (rice, corn and wheat). This is indeed a 
turning point for cereals, after experiencing price decline in real terms in the last four decades. The recent co-movement of the 
prices of the two commodities begs the question on the nature of the relationship between them. This study seeks to investigate 
the presence of a long-term relationship between petroleum or crude oil and cereals prices. To that end, the bivariate cointegration 
approach using Engle-Granger two-stage estimation procedure is applied. The study utilizes monthly data over the period of 
January 1980 through March 2008. The results show that there is a strong evidence of long-run equilibrium relationship between 
the two products prices. The estimated error correction models reveal a unidirectional long-run causality flowing from petroleum 
to cereals prices.  

Keywords: cointegration, causality, crude oil, cereals
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Abstract 

The lethal cadang-cadang disease of coconut palm (Cocos nucifera L.), which is apparently confined to the Philippines, is caused 
by Coconut cadang-cadang viroid (CCCVd; family Pospiviroidae, genus Cocadviroid). Estimated  total losses exceed 40 million 
coconut palms. Several species of palm and other monocotyledons in Oceania and South-East Asia have been shown by molecular 
hybridisation assay to contain CCCVd-related sequences. In African oil palm (Elaies guineensis) plantations in South East Asia 
and the South Pacific, CCCVd-related molecules were frequently associated with an orange leaf spotting disorder previously 
described as “genetic” orange spotting (GOS). Recent study conducted in commercial oil palm plantation in Malaysia confirmed 
that CCCVd variants with sequence similarity greater than 90 % compared with CCCVd from coconut was present in oil palm. 
However, the concentration was much lower compared to CCCVd in coconut. Some molecular techniques like polyacrylamide gel 
electrophoresis (PAGE) and hybridisation assay have been developed and reliable for CCCVd detection but were not definitive 
for the CCCVd variants in the oil palm because of their low concentration in oil palm. Ribonuclease Protection Assay (RPA) has 
been widely used as a powerful sensitive method to detect and quantify specific RNAs and its variations in nucleotide sequence 
of a RNA population. We have used RPA to show that the sequence of CCCVd (to an estimated accuracy of >99%) was present 
in twelve out of eighteen commercial oil palms sampled in Malaysia. Signal intensity varied between the positive oil palms, was 
generally lower than in CCCVd affected coconut palms, and a comparison of fronds of one oil palm showed it was strongest in 
the oldest frond assayed. Apart from allowing us to conclude that the CCCVd sequence occurs outside the known cadang-cadang 
area, RPA has potential as a sensitive, simple, robust and specific diagnostic method for studying the pathology, epidemiology 
and control of CCCVd.

Keywords: ribonuclease protection assay,  coconut cadang-cadang viroid
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Abstract
An aquarium culture system for the growing and studying of Halophila ovalis in laboratory was developed.  Plugs or rhizomes with 
leaves or devoid of leaves were successfully grown in the native and tested substrates maintained in synthetic seawater of various 
salinity, with minimum aeration exposed in shaded out-door natural condition. The culturing of H. ovalis permitted observations 
on (i) the feasibility of using different forms of planting materials e.g. rhizomes with leaves and devoid of leaves were used as 
opposed to the usage of plugs or sods of seagrasses (ii) the morphological changes of the vegetative parts formed e.g. leaves, 
rhizomes in adapting to the created conditions (iii) sustain growth and the development of the population, reproductive biology 
(flowering, anthesis and fruiting) and (iii) the pattern of seedling development from seeds to mature plants.  By manipulating the 
placement of substrates in the aquarium (i.e. the planting of seagrass materials into individual containers then submerged into 
the aquarium) facilitates observation, recording of data and moving a plant from one test condition to another. It also aids in the 
task of cleaning the aquarium without disturbing the sediment. The aqueous medium prepared from synthetic seawater permitted 
a standardisation of the medium as opposed to natural sea water which may be variable and altered by human through various 
activities.  Some of our findings based experiments initiated in May 2008 till to date indicated that Halophila ovalis could be 
cultured on a sustain basis. Both planting materials-rhizome with leaves and devoid of leaves increased in density via vegetative 
propagation and sexual reproduction. Plants profusely produced male, female flowers and fruits. The presence of viable seeds 
and seedlings demonstrated the successful pollination and sexual reproduction of H. ovalis in the culture.  Plants grow equally 
well in tested substrates i.e. fine beach sand and coarse river sand but better growth and development in the coarse beach sand. 
Plants exhibited good growth at salinity of 25 psu and maintained growth upto salinity of 40 psu. Light tend to fluctuates with times, 
day-light hours and weather condition and this as well occurred in the natural environment. 

Keywords:  culture system, Halophila ovalis,  growing in laboratory
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Abstract
The objectives of this study are to determine the visitors’ willingness to pay for conservation of the resources at Gunung Gede 
Pangrango National Park (TNGP), and to determine the satisfaction of visitors towards the use of the ecotourism resources of the 
park. The dichotomous choice Contingent Valuation Method (CVM) was employed to determine the willingness to pay (WTP). A 
total of 423 respondents were interviewed face-to-face to collect the data. The results show that most visitors are satisfied with the 
ecotourism resources in TNGP, many of the visitors have come to TNGP more than once. In order to sustain the benefits derived 
from the resources at the park, the visitors agree that various organisation involved must cooperate to conserve and protect the 
ecotourism resources. The economic benefit of conservation of the ecotourism resources at TNGP was measured using the 
visitors’ WTP for higher entrance fee to the park. A logit regression model was used to determine visitors’ willingness to pay. The 
results indicate that income, gender (male) and residential (urban) were the significant factors that influencing the visitors’ WTP 
for the entrance fee to TNGP. The mean WTP is found to be RP 7629.77 per visit. It is estimated that in 2004 the benefits of 
conservation of the ecotourism resources in TNGP amounts to RP 452 million.

Keywords: willingness-to-pay, conservation, Gunung Gede Pangrango National Park
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Abstract
In the rapid expanding activities of aquaculture, a fastest growing segment in global agriculture sector, advancement in fish 
husbandry technologies is of utmost important for sustainable productivity. Among the critical husbandry aspects is fish health 
management and disease prevention. To support this industry in maintaing global competitiveness, innovation in product 
formulation for fish health maintenance is the focus of the present research. The research ultimate aim is product development 
that supports commercially important fish  production through improving fish health with cascading impact  on the subsequent 
aquaculture determinants, environmentally-friendly feeds, more efficient feeding strategies to increase production efficiencies, 
decrease production cost from treatment expenses, improve product quality, and minimize environmental impact. The innovation 
in product formulation encompassed vaccine components and preparation for application in hatcheries or farms to protect fish from 
a serious and detrimental haemmorhagic disease, vibriosis. Substantial economic loss from vibriosis is a worldwide aquaculture 
phenomenon affecting livelihood and income of  farmers. Provaccsis, principally a probiotics-vaccine recombinant enhances fish 
health through dual roles of improving gut flora and elevating humoral immune response. Applying the fundamentals of  healthy 
gut with specific immune response, oral feeding of Provaccsis to siakap has explicitly shown the efficacies as evidenced from 
elevated IgM titre, size increment, disease resistance and survival rates upon challenged with the virulent fish pathogen, Vibrio 
alginolyticus.  Provaccsis warrants safety for animals and human upon exposure or consumption since the product comprised 
probiotics coupled immunogen. The scientific advancement in the technology of product preparation involved safe genetically 
attenuated vaccine component using natural product. In addition, GRAS bacteria application as a vaccine delivery vector is a safe 
added value.  Incorporating Provaccsis in fish feed eased in delivery mode with substantially im provement in fish health resulting 
in impressive reduction of mortalities. The research portrayed application novelties of probiotics and vaccine principles of fisheries 
product formulation with commercial potential following future field trials.

Keywords:  probiotics, vaccine, fish, disease, health, vibriosis
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Abstract
Orchidaceae can be considered as the king of ornamental plants as it has successfully diversified into an estimated number 
of about 25,000 species. An orchid flower has its very own aesthetic and intrinsic value which plays equally important roles 
both economically as well as biologically. Dendrobium hybrids conquer the foremost position in floriculture trade especially in 
ornamental cut flower industry because of its capability of flowering continously and a prolonged post-harvest life if compared with 
other orchid species. Dendrobium orchids are also well known in ornamental orchid cut flower industry due to its huge range of 
vibrant colours and high number of flowers per inflorescence. Under normal conditions, an average of two to five years is needed 
to breed Dendrobium hybrids due to its long juvenile period. Therefore, it is essential to develop a method that can induce earlier 
flowering in orchids. This on the whole is very essential so that the high demand for Dendrobium orchids in the market could be 
fulfilled in time. In this study, the potential effects of Benzylaminopurine (BAP) on induction of early flowering of a Dendrobium 
hybrid were investigated. Six months old plantlets of D. Angel White were acclimatized in the glasshouse before exposing them to 
sprays containing BAP at different concentrations. Results showed that plants treated with 200 mg/L BAP produced inflorescence 
stalk 9 and 19 days earlier than plants treated with 150 and 100 mg/L BAP respectively. Inflorescence production was the highest 
(85%) for plants sprayed with 200 mg/L BAP followed by 250 mg/L of BAP (75%) and 45% for 300 mg/L of BAP. BAP treatment 
used in this study had successfully induced flowering in just six months period. This study proved that BAP is a potential plant 
growth regulator that can speed up flowering process of  D. Angel White. 

Keywords: cytokinin, benzylaminopurine (BAP), inflorescence
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Abstract
Flower colour is an essential consideration for consumers as it is an important economic factor in determining the market price 
of commercial orchids. The colour in most orchid petals is due to the accumulation of anthocyanin pigments.  Understanding 
the synthesis of anthocyanins will contribute to the identification of specific steps involved in its regulation. In addition, it helps 
in developing strategies for colour selections, genetic engineering and manipulation studies. So far, no such reports on orchid 
anthocyanin pigment evaluation and its relationship to biochemical pathways have been documented.  The objectives of this 
study were: to examine the distribution of key enzymes of the phenylpropanoid pathway, phenylalanine ammonia lyase (PAL; 
EC 4.3.1.5) and tyrosine ammonia lyase (TAL; 4.3.1.5) in orchid flowers, and to establish their relationship with anthocyanin 
content. A wide spectrum of orchid hybrids with different flower colour from dark pink to white was examined. The results showed 
that the total anthocyanin content was found to be high in all the coloured petals of different orchid hybrids. No anthocyanin was  
detected in white or yellow orchids of the same genus. Likewise, the activity of PAL and TAL were found to be significantly high 
in the coloured petal extracts and this was found to be parallel with the accumulation of anthocyanin content.  Both PAL and TAL 
activities were also observed to be high in their respective seedlings, protocorm-like bodies (PLBs) and leaves of orchids. The 
enzymes shared similar pH optimum, temperature, and incubation time. Their metal requirements and kinetics have also been 
determined. Our studies have indicated that these two enzymes, PAL in particular can serve as bioindicators for selection of 
colour intensity in orchids. In addition, early and rapid selection can be carried out since high enzyme activity in PLBs, leaves and 
seedlings is consistently correlated with high anthocyanin content in flower petals.

Keywords: phenylalanine ammonia lyase (PAL), tyrosine ammonia lyase (TAL), anthocyanins, orchids
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Abstract
Aluminum (Al) toxicity is an important factor in limiting crop production.  The present study examined the aluminum (Al) alleviation 
effects on the growth of hybrid (breeding) and clonal (tissue culture) of D X P oil palm seedlings.  The experiment was performed 
using calcium carbonate (CaCO3) and ground magnesium limestone (GML) and magnesium Carbonate (MgCO3) as soil-
amendments at different rates in Colombia and Malaysia, respectively.  The effects of the treatments were evaluated monthly 
on vegetative variables and visual symptoms.  Chlorophyll concentrations were recorded in Malaysia at the fifth month growing 
stage.  The different amendments improved the soil fertility and it was reflected on better performance of shoot and root growth.  
The chlorophyll content in the frond number 3 for both materials enhanced significantly when Al saturation was low (0 - 30%).  The 
results from the experiment revealed the importance of neutralisation of Al in reducing its toxicity in oil palm.

Keywords: chlorophyll concentration, clonal, oil palm seedlings, plant growth, soil acidity, soil amendments
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Abstract
Labisia pumila (Kacip Fatimah) products are widely available commercially as health supplements. In spite of the wide usage 
of this plant as a traditional herb no information on its chemical constituents has been documented. Plant antioxidants are 
believed to play a role in protection against a variety of diseases and delaying ageing processes. The antioxidative capacities 
of L. pumila plants have not been reported. A study was undertaken to examine the presence of antioxidative activities of two 
varieties of Labisia pumila; Labisia pumila var. Alata and Labisia pumila var. Pumila using DPPH, FRAP and β-carotene bleaching 
methods. The information will be useful in identifying the right variety for  herbal formulations purposes.In addition, ascorbic 
acid, β-carotene, anthocyanin, total flavonoid and total phenolic content were also analyzed. The results obtained showed that 
L. pumila var. Alata contained higher antioxidative activities in all three methods applied compared to var. Pumila. In DPPH, 
FRAP and β-carotene bleaching methods, L. pumila var. Alata had high antioxidant activities with 299.84 μM trolox/g db, 164.16 
μM trolox/g db and 89.22 %, respectively. The same pattern of antioxidant activities also can be observed in ascorbic acid, 
β-carotene and anthocyanin in L. pumila var. Alata compared to var. Pumila with 0.022, 3.175 and 0.328 mg/g FW, respectively. L. 
pumila var. Pumila had higher total flavonoid content than L. pumila var. Alata with 1.281 mg/g FW. For total phenolic content, no 
significant different was observed because amount of total phenolic content in the ranged of 2.53 to 2.55 mg/g FW. In summary 
there is a positive correlation between antioxidant capacities and individual antioxidative compounds in the following order 
β-carotene>flavonoid>vitamin C>total anthocyanins >phenolics. This is the first document reporting the presence of specific 
antioxidants in leaf extract of   L. pumila.  

Keywords: labisia pumila, antioxidant, non enzymatic, enzymatic
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Abstract
Supercritical fluid extraction (SFE) allows the extraction of valuable nutraceuticals such as kenaf specialty oil and thymoquinone 
rich fraction (TQRF) from kenaf (Hibiscus cannabinus) and black cumin (Nigella sativa) seeds in a solvent free, environmental 
friendly, cost effective and time saving manner. However, large-scaled SFE extraction of kenaf and black cumin seeds will produce 
enormous amount of defatted seed powder as agricultural waste after each extraction. These defatted powders are low in cost, 
safe to be consumed, organic solvent free and most importantly they contain a considerable amount of fiber, carbohydrate, 
protein and bioactive compounds (e.g. flavonoids) that are very suitable to serve as functional ingredients. The present study 
reveals that kenaf seed aqueous extract as well as phenolic rich fractions from kenaf and black cumin seeds exhibited excellent 
antioxidant capacity in multiple antioxidant assessments. Antioxidant compounds such as gallic acid, (+)-catechin, chlorogenic 
acid , hydroxybenzoic acid , syringic acid, p-cumaric acid and vanillin were detected abundantly in both defatted  kenaf and 
black cumin seed powders. Besides, its low-fat and microbial-free feature will also lengthen the shelf-life of the defatted powder 
by minimizing the lipid oxidation and microbial spoilage during the storage. In conclusion, SFE defatted kenaf and black cumin 
seeds are new emerging and economical functional ingredients that are suitable for various food applications such as in bakery 
and meat products.

Keywords:  kenaf seed, black cumin seed, antioxidant activity, functional ingredient
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Abstract
Ficus deltoidea or known as Mas Cotek among Malaysians is an evergreen shrub or small tree used traditionally as an alternative 
medicine. It is believed that the mixture of male and female F. deltoidea extract can treat cardiovascular diseases, diabetes and 
as aphrodisiac. Although many research  have been conducted and many on-going projects focused on F. deltoidea at present 
time, there is lack of documented articles on F. deltoidea found in cited and non-cited publications, especially on the differences 
between the male (M) and female (F) plants. Hence, this project was undertaken to document the antioxidative activities, both 
the enzymatic and non-enzymatic components, in leaf extracts of both plant types. The total antioxidant content was measured 
using 1,1-diphenyl-2-picrylhydrazil (DPPH) radical scavenging activity assay and ferric reducing antioxidant potential (FRAP). 
Total polyphenol and total vitamin C content were also evaluated to further investigate the antioxidative properties of the related 
compounds. Peroxidase and ascorbate peroxidase enzymes were measured to relate with non-enzymatic antioxidants. For 
DPPH method, total antioxidant content ranged from 2.73 to 9.92 mg Trolox/g FW for M10 and F3, respectively while M4 and F13 
contain the lowest and highest using FRAP assay with 0.43 and 1.72 mg Trolox/g FW, respectively. The average total polyphenol 
content for female plant is 0.58 mg/g FW while 0.93 mg/g FW for male plant. The lowest total vitamin C content was recorded in 
F7 (0.61 mg/g FW) while the highest is in F8 (6.78 mg/g FW). Peroxidase activities was the lowest in M4 and highest in F13 with 
0.07 and 0.94 nmol/mg/g FW, respectively,  while F1 and F13 showed the highest and lowest activity of ascorbate peroxidase with 
24.64 and 0.36 nmol/mg/g FW respectively. We now report the differences in antioxidative properties, both the enzymatic and 
non-enzymatic components, of male and female leaf extracts of  F. deltoidea. This is the first report documented on such study.

Keywords: ficus deltoidea, antioxidant, non enzymatic, enzymatic
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Abstract
Malaysian government has intensively cultivated kenaf (Hibiscus cannabinus) as the fourth industrial crop in the nation in order 
to replace tobacco plantation. Kenaf has broad application in fibre board, biocomposite materials and high protein animal feed 
production. However, it is still not optimally utilised by the industry at the present time. For instance, kenaf seeds that contain 
considerable oil content (> 20%) with possible nutraceutical values are disposed as waste material during the harvesting or 
processing of kenaf.  In the present study, kenaf seeds (Qui Ping and V36 varieties) were subjected to supercritical fluid extraction 
(SFE). Results from the study indicate that SFE is suitable for the solvent-free extraction of kenaf seed oil with more than 80% 
recovery. More importantly, SFE-kenaf seed oil also exhibited superior antioxidant activity in comparison to 7 types of synthetic 
antioxidant-supplemented commercial edible oils. Coupled with high level of unsaturated fatty acids and phytosterols, SFE-kenaf 
seed oil emerges as a novel solvent-free specialty oil with high antioxidant and potential cardio-protective activities. Besides 
generating revenue to the nation, kenaf seed oil also able to replenish the oil reservoir in the nation in order to meet the increasing 
oil consumption nationally and globally. In conclusion, kenaf seed oil is the hidden jewel from the kenaf cultivation that able to 
generate health and wealth to the community. 

Keywords:  kenaf seed oil, hibiscus cannabinus, supercritical fluid extraction, antioxidant activity
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Abstract
Banana is a staple food for millions of people in the tropical and subtropical parts of the world. In most countries banana is grown 
on a plantation scale and the planting materials are largely obtained from tissue culture. However, banana micropropagation 
using shoot tip culture generally resulted in low multiplication rate, high somaclonal variation and even abnormalities. Among 
the components considered as abnormal were hyperhydricity, deformation and undifferentiated tissues.  The use of plant growth 
regulators is believed to be one of the factors contribution to these conditions. Cytokinins are commonly used hormones in 
banana tissue culture. In this study we investigate systematically the effects of different cytokinins on the multiplication rate 
and the abnormality index of different banana cultivars. The objective of the study was to identify the most suitable cytokinin 
for a specific banana cultivar which will be mass propagated and exhibiting low abnormality index. The five banana cultivars 
used were Berangan, Berangan Intan, Rastali, Nangka and Baka Baling all of which have a big market in Malaysia. The results 
obtained showed that TDZ at 0.5 µM is suitable for rapid micropropagation and BAP at 22.2 µM is most effective for elongation of 
shoots and maintenance of cultures for both dessert and cooking bananas. We have, therefore, successfully identified the most 
suitable cytokinin to be used in mass propagation of banana and at the same time overcoming the problems associated with 
abnormalities.    
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Abstract
Precision Farming requires the use of some high-tech equipment for assessing field conditions and applying chemicals, water and 
fertilizers. The technologies include Global Positioning System (GPS), Differential Global Positioning System (DGPS), electronic 
sensors, Remote Sensing, controllers, Geographical Information System (GIS), and other sophisticated software. The concept of 
precision farming is managing each crop production input on a site specific basis to reduce waste, increase profit and maintain 
the quality of the environment. An EC sensor is a useful tool in mapping bulk soil electrical conductivity (ECa) in order to identify 
areas of contrasting soil properties. The existing soil ECa mapping system is stored the acquired data in the logger and its map 
can be displayed only after transferring from the logger to the mapping software via a diskette which is available on the computer. 
The tractor driver or operator could not view the result in the field, but at the office. This can create missing data points and it 
needs to repeat the data collection. Real Time Mapping of Apparent Soil Electrical Conductivity (RT-MECa) involved two important 
parts namely, RT-MECa hardware and software. The RT-MECa software was developed on a control software known as labVIEW 
and the RT-MECa hardware was developed using current inverter and Data Acquisition (DAQ) hardware. The RT-MECa system 
comprised of Apparent Electrical Conductivity (ECa) probe, RT-MECa hardware, DGPS and a robust computer installed with RT-
MECa software mounted in a tractor cab. It allows the ECa map to be plotted on real time basis and display on a robust computer 
system mounted on the vehicle according to the coordinates retrieved from DGPS. It also has the option to plot ECa data based on 
column and row numbers when working without DGPS. The retrieved data can be classified and displayed in various color (class 
post map) so that the operator can observe the variability within a field directly. Moreover, RT-MECa can store ECa and DGPS 
data into two different forms namely, image graphic and text forms. This data acquisition system will later on be processed using 
Management Zone Delineation using Apparent Electrical Conductivity (MAZDAEC) technique.

Keywords: site specific management, crop production, apparent electrical conductivity, robust computer, management 
zone delineation
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Abstract
The food deficits have been growing steadily over the years from a little over RM1 billion in 1990 to more than RM5 billion in 
2007 (all in current prices). The major components of food imports are fish, vegetables, fruit and milk products whereas the main 
components of food exports are palm oil, cocoa, pineapple and pepper products. In view of the growing food deficit over the 
years, it is important for the policy makers and practitioners in Malaysia to find a long term solution on how to gradually reduce 
the food deficit. In order to do this, they need to determine the local commodities that are capable of replacing imported products 
and at the same time searching for varieties of products that can be exported. The export promotion is particularly important for 
food processing industry because the schedule liberalisation of trade under the World Trade Organisation and the ASEAN Free 
Trade Area would bring about greater challenges to the Malaysian food producers.  Before penetrating a wider range of markets, 
Malaysian food processors have to identify competitive food sub-sectors.  This study attempts to evaluate the competitiveness of 
17 food commodities in the meat and meat preparation sector (division 01) in selected ASEAN countries (the Philippine, Indonesia, 
Singapore and Thailand) based on Revealed Comparative Advantage (RCA) indicator, for the period 1998 to 2007. The data 
cover commodities in the HS 6 digits group that include commodities in the sub-group of bovine and sheep. In order to make a 
meaningful comparison between selected ASEAN countries in terms of improvement or disimprovement in competitiveness, a 
time trend regression function was fitted to each commodity through out the period. The positive trends indicate improvement in 
competitiveness while the negative trends indicate disimprovement in competitiveness. Declining or increasing competitiveness 
position is considered only for trends with significant slope or time coefficient. Those with insignificant time trend are ignored even 
though their Export Performance Ratios are high.

Keywords: competitiveness, meat and meat preparation, revealed comparative advantage (RCA),  and ASEAN 
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Abstract
Studies have shown that protein kinases play important roles in plant growth and development. In the present study, EgSAPK 
(EU805512), an oil palm transcript coding for a putative SAPK protein kinase, have been molecular characterized. The cDNA for 
EgSAPK isolated from an oil palm cell suspension culture is 1470 bp in length with a longest open reading frame (ORF) of 963 bp. 
No translation start codon could be identified so EgSAPK cDNA sequence is lacking the 5’-end. The deduced protein sequence 
shares 89% identity with the serine/threonine protein kinase SAPK9 from rice (AB125310.1). Real time PCR results showed that 
the expression levels of EgSAPK varied in different oil palm tissues and the EgSAPK gene shares a similar expression pattern 
with the SAPK gene of rice. Furthermore, the transcription of the EgSAPK gene in green embryo, white embryo and embryogenic 
tissues were higher than in non-embryogenic tissues. Southern blot analysis showed that the EgSAPK gene might be present as 
a single copy gene in the oil palm genome. These results suggest that EgSAPK may have a similar function as the SAPK gene of 
rice and also can be a candidate marker for oil palm somatic embryogenesis. 

Keywords: oil alm, elaeis guineensis jacq. real time PCR, serine/threonine protein kinase, SAPK
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Abstract
This paper aims to examine the effect of the 1997 Asian financial crisis on the levels of competition for various productions of 
food products.  The study is undertaken using the concept of comparative advantage and long term trend analysis. In the context 
of competitiveness of the Malaysian food processing industry the evaluation of comparative advantage has been undertaken 
with special reference to the prior implementation of the scheduled liberalisation of trade preferences under the WTO and AFTA. 
In order to penetrate a wider range of foreign markets, Malaysian food processors have to identify food sub-sectors that are 
internationally competitive. These sub-sectors should not only withstand internal shocks but also external shocks such as the 
Asian Financial Crisis in 1997-1998. The competitiveness of the food processing industry in Malaysia was determined using the 
Domestic Resource Cost (DRC) method and the trend estimates. Twenty food sectors were assessed using the Malaysian food 
production and trade data from 1985 to 2001. Processed foods with a high comparative advantage and positive annual growth 
sustained after the crisis can be considered as viable to compete with foreign products in the domestic and overseas markets.

Keywords: comparative advantage, asian financial crisis, food processing industry, benefit-cost ratio, trend analysis
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Abstract
Wild plants are genetically pure natural foods, containing essentially complete germ plasma untampered by human hands. Our 
ancestors by trial and error have discovered which plants were edible and which plants were poisonous. In Sarawak, wild plants 
are commonly used by rural population as food, and usually when available in large quantities, they are offered for sale in local 
produce and native markets. The indigenous people are very familiar and have considerable plant knowledge with wild plants 
as they utilize them for their daily uses, diet, livelihood and culture. These are some of the observations noted based on field 
surveys over two years from 2007-2009 covering coastal areas of Bintulu, Miri, Mukah, Sarikei, Sibu, Betong, Sri Aman and 
Kuching, Sarawak. Wild aquatic macrophytes gain their importance as edible plants and ingredients that are being traded and 
available widely to urban populations.  A total of 31 species of wild harvested aquatic plants are traded as vegetables for human 
consumption by various ethnics; the Malays, Chinese, Melanau, Iban and Bidayuh. Some species of wild aquatic plants e.g. 
Limnocharis flava, Blyxa aubertii, Neptunia oleracea, Colocasia esculanta are considered unique due to their edible young 
shoots, leaves, stems, inflorescences, tubers/corm or whole plant.  Aquatic plants such as Neptunia oleracea have been 
domesticated for market continuous supply. Non local aquatic plants e.g. Trapa bispinosa and Eleocharis dulcis are 
imported from overseas and also traded in the local produce markets. These plants can be raw eaten as salad or cooked in 
various ways as dishes as they are rich source of micronutrients. More edible wild aquatic plants and ingredients are being traded 
and available widely to urban populations as people have become adventurous in their eating habits and are exploring new food 
resources, cooking styles, both in the home kitchen and in specialty restaurants. Wild aquatic plants as food once restricted to the 
rural and culture are spreading to other corners of the country.

Keywords: wild aquatic plants, vegetables, edible, indigenous people, Sarawak
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Abstract
Bakanae disease on rice is widespread in almost countries where rice is grown commercially, including Malaysia and Indonesia. 
During the 2004-2005 main growing seasons, the highest disease severity (5) of scale 0-5 and disease incidence at 12.5% 
was recorded in Rompin, Pahang. A total of 212 strains of Fusarium were isolated from bakanae-infected rice plants and they 
were initially identified using morphological characteristics for species delimitation. Among these strains, the highest number 
(127) of Fusarium were classified into five species in Section Liseola i.e. F. fujikuroi (the most frequent, 37.3%), followed by F. 
verticillioides, F. proliferatum, F. sacchari and F. subglutinans. The other species were F. semitectum, F. oxysporum, F. solani, 
F. longipes, F. chlamydosporum and F. equiseti. Published data showed that the bakanae disease of rice all over the world 
is caused by F. fujikuroi and some other Fusarium species from section Liseola and their allies. However, pathogenicity test 
showed F. fujikuroi was confirmed as the pathogen of bakanae disease on rice with varying levels of virulence. In crosses with 
seven standard testers of mating populations (MPs), 69.3% of the strains could be assigned to at least one of the Gibberella 
fujikuroi species complex (MP-A to MP-E) based on their ability to produce perithecia and viable ascospores. However, five fertile 
strains assigned as MP-C and have been identified morphologically as F. fujikuroi were also crossed-fertile with MP-D tester. 
Furthermore, 25 strains of Fusarium species in Section Liseola were tested for secondary metabolite production e.g. moniliformin, 
fumonisin B1, fusaric acid and gibberellic acid (GA3). Only strains of F. fujikuroi were able to cross-fertile with MP-C and produce 
GA3. This phenomenon could be used as a main biological and physiological character in separating F. fujikuroi from the other 
four Fusarium species in Section Liseola. 

Keywords: fusarium fujikuroi, gibberella fujikuroi, section liseola, bakanae disease, rice

Simple Techniques for Zero Ammonia Pollution from Ammonia Based Fertilisers

Osumanu Haruna Ahmed
Rosliza Shamsuddin, Susilawati Kasim, Nik Muhamad Ab. Majid, Khanif Yusof

Faculty Agriculture and Food Sciences,
Universiti Putra Malaysia Bintulu Campus,
97008 Bintulu, Sarawak, Malaysia
Tel: +6012-6902 927
osman60@hotmail.com, nyandu22@yahoo.co.uk

Abstract
Isolation of fulivic acids (FA) and humic acids (HA) from humified substances is labotrious and expensive. These acidic materials 
have a great potential of controlling ammonia volatilisation into soil, water and air. This work reports on simple techniques of 
isolating FA and HA from decomposed organic materials and the ability of these organic acids in controlling ammonia loss from 
urea. In the process of isolating FA and HA, series of extraction and fractionation periods were evaluated. Distilled water was used 
to purify HA. A closed-dynamic air flow system was used evaluate ammonia volatilisation from urea amended with FA or HA or FA 
or FA and HA. FA and HA were extracted, fractionated, and purified in less than 24 hours instead of the existing 2-7 days without 
compromising the chemical nature of these organic acids. HA alone was not effective in controlling ammonia volatilisation even 
though its soil exchangeable ammonium retention was found to be significantly higher compared to urea alone. FA significantly 
reduced ammonia volatilisation by 50% compared to urea alone. It also caused the highest retention of exchangeable ammonium 
and available nitrate. Interestingly, there was 100% ammonia volatilisation control i.e. no ammonia volatilisation upon amending 
urea with HA and FA. Exchangeable ammonium and available nitrate accumulation for FA was better than those of HA and FA. 
Ammonia loss could be reduced by improving ammonium retention. This may improve urea N use efficiency as well as reducing 
environmental pollution (soil, water and air). FA and HA can be isolated in less than 24 hours and these acids can reduce ammonia 
volatilisation by between 50 to 100%.

Keywords: humic and fulvic acids, decomposed organic materials, ammonia volatilisation, environmental pollution
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Abstract
Vegetative compatibility also known as heterokaryon compatibility, is another functional tool for identifying fungi and it also reveals 
the genetic diversity of several genera, including Fusarium. A total of 127 strains of Fusarium species in Section Liseola were 
isolated from rice and initially identified based on morphological and biological characteristics for species delimitation i.e. F. 
fujikuroi (79 strains), F. proliferatum (13 strains), F. sacchari (13 strains), F. subglutinans (4 strains) and F. verticillioides (18 
strains). The objective of this study was to investigate genetic diversity of the Fusarium strains isolated from rice by generating 
nitrate non-utilizing (nit) mutants, followed by phenotyping the mutants on diagnostic media, and pairing on minimal media. 
Results of the pairing experiment revealed that the strains of F. fujikuroi, F. verticillioides, F. proliferatum, F. sacchari and F. 
subglutinans were grouped into 26, 8, 8, 7 and 4 VCGs, respectively. About 97.6% of the strains were classified as heterokaryon 
self-compatible based on their ability to produce a stable heterokaryon while the remaining strains were classified as heterokaryon 
self incompatible based on their inability to form a heterokaryon, even after repeated attempts. The ratio of VCGs to strains of 
F. fujikuroi, F. proliferatum, F. sacchari, F. subglutinans and F. verticillioides in these samples were 0.29, 0.62, 0.54, 1.0 and 
0.44, respectively. Based on these findings, it is concluded that the strains of Fusarium in Section Liseola associated with rice in 
Malaysia and Indonesia are genetically diverse.
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Abstract
Oil palm plantations are under continuous threat due to losses caused by Ganoderma basal stem rot  with no known effective 
control. Basal stem rot involves  fungal attack to the lignin component of tissues leaving the white cellulose exposed. The fungus 
grows within palms by utilizing cellulose in the tree leading to severe infection. Thus, altering the lignin degrading activity of 
Ganoderma would be a possible approach to mitigate the spread of Ganoderma. Therefore, a  study was conducted to determine 
the ability of Ganoderma spp to produce  lignin degrading enzymes; lignin peroxidase (Lig PO), Manganese peroxidase (MnPO) 
and laccace (Lac) produced by. Six isolates (G. boninense 1, G. boninense 2, G. lucidum G. zonatum, G. tornatum and G 
miniatocinctum) were cultured on malt extract agar amended with 0.05% Remazol Brilliant Blue R (RBBR) to evaluate their 
lignolytic potential by decolorisation of the dye. All the isolates were able to degrade lignin with different efficacies with G. 
boninense 2 being significantly higher (P≤ 0.05)  (92.50%) followed by G. zonatum (90.25 %), G. miniatocinctum (76.25 %), G. 
boninense 1(58.32 %), G. lucidum (57.62 %) and G. tornatum (38.25 %). The isolates were then cultured on liquid medium (2% 
MEB) to determine the lignin degrading enzymatic activities. The maximum activities  of Lig PO, MnPO and Lac were detected 
in G. boninense 2 with values of 1.494, 1.188 and 1.105 U µg-1 protein, respectively.   The effect of various enzymatic inhibitors 
(NaCl, EDTA, 2-mercaptoethanol, H2O2, Cu+2, Fe+2) on the production of lignolytic enzymes was also investigated in vitro as a 
possible effective chemical control of Ganoderma infection. Compounds giving high inhibitory activity can be used as soil and 
spray treatments in field applications for the management of basal stem rot. 
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Abstract
The promoter of the oil palm metallothionein-like gene (MT3-A) demonstrated mesocarp-specific activity in functional analysis 
using transient expression assay of reporter gene in bombarded oil palm tissue slices. In order to investigate the tissue-specific 
expression of polyhydroxybutyrate (PHB) biosynthetic pathway genes, a multi-gene construct carrying PHB genes fused to the 
oil palm MT3-A promoter was co-transferred with a construct carrying GFP reporter gene using microprojectile bombardment 
targeting the mesocarp and leaf tissues of the oil palm. Transcriptional analysis using RT-PCR revealed successful transcription 
of all the three phbA, phbB, and phbC genes in transiently transformed mesocarp but not in transiently transformed leaf tissues. 
Furthermore, all the three expected sizes of PHB-encoded protein products were only detected in transiently transformed mesocarp 
tissues on a silver stained polyacrylamide gel. Western blot analysis using polyclonal antibody specific for phbB product confirmed 
successful translation of phbB mRNA transcript into protein product. This study provided valuable information, supporting the 
future engineering of PHB-producing transgenic palms.
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