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has sufficient water supply for agricultural activities, proper water conservation and management is 
essential due to uneven distribution over the regions and occurrence of water shortage during dry 
seasons. Land constraint was realized back in the early 80's. Policies, practices and technologies are 
needed to boost production and strengthen food security. The National Agriculture Policy (NAP) 
which emphasized in increasing productivity through efficient use of resources was introduced to 
address the problems. Concerted efforts were made to increase land productivity through efficient 
use of under utilize land, idle land and even marginal land such as peat soil, acid sulphate soil, BRIS 
(Beach Ridges Interspersed with Swales), ex-mining land and sloping land. 

Nevertheless, with the fast tempo of development in the last two decades due to 
industrialization, urbanization and crop diversification, land constraint still remain a pressing issue. 
Changing pattern in land use has caused great demand of water for agriculture and domestic used. 
Based on land use survey by DOA for 1984 and 2010, agriculture land has increased by 6.8% (about 
80% occupies by oil palm and rubber) while urban land has doubled. 

Encouragement from the government through Agro-Food Policy and increasing 
demand for fresh fruits and vegetables have resulted in the increased of fruits area by 40 folds and 
vegetables (including herbs) by 20 folds. Meanwhile, coconut and cocoa areas have decreased by 
64.8% and 73.1 %, respectively due to low price of the commodities and pest outbreak of cocoa pod 
borer. Paddy area has declined by 24.8% over the period mostly for urbanization. 

In addressing the present issues, the government and relevant authorities have 
strategized various programs such as introducing replanting scheme with high yielding variety of 
coconut, while in rice areas, advance technologies including high yielding and resistant varieties plus 
upgraded irrigation and other infrastructures became a reality. To ensure continuous supply of fruits 
and vegetable, government has established Permanent Food Production Parks and Modern 
Agriculture Farms where rain shelter and fertigation system was extensively practiced to increase 
productivity through efficient use of land, water and fertilizer. 

With proper planning, technical guidelines and legislations, only suitable land is 
identified and developed for agricultural purposes, while appropriate on-site management and 
conservation measures are implemented for sustainable development. 

PAPER 5 
Soil Conservation and Land Management for Sustainable Food Production 

Dr. Christopher Teh Boon Sung 
Dept. Land Management, Faculty of Agriculture, Uni. Putra Malaysia, Serdang, Selangor 

cbsteh@yahoo.com 

Soil quality is the ability of the soil to support long term agriculture production. 
Consequently, soil quality must be protected or enhanced for greater agriculture production. Soil 
is often protected against erosion and loss of soil nutrients (such as by leaching or runoff) by using 
mulches to cover the soil surface. 

In Malaysia, four soil conservation practices are often recommended for oil palm 
(Elaeis guineensis Jacq.) plantations.These practices are oil palm empty fruit bunches (EFB), Eco mat 
(a compressed EFB mat; ECO}, and pruned oil palm fronds (OPF).These three oil palm residues are 
used as organic mulching materials. The fourth method is silt pits (SIL) which are soil trenches to 
collect nutrients from runoff water and later redistribute them back into the soil. 

Many studies (such as by Moradi et al., 2012) have shown the beneficial effects of EFB 
mulching. EFB was shown to be significantly better than the other three soil conservation practices 

' 

in improving nearly all of the measured soil and plantparameters. Empty fruit bunches are most 
effective partly because of the combined effects of higher amounts of dry matteradded and the 
higher nutrient concentrations in the EFB than in other mulching materials. Silt pitting was found 
not to be as effective as EFB because SIL could only trap and return nutrients back into the soil, 
whereas EFB could do both: trap nutrients and release additional nutrients into the soil as it 
decomposes. 

Typically in the short term, larger improvements in soil chemical than soil physical 
properties can be observed due to these soil conservation methods. In one study, soil physical 
properties such as bulk density, total porosity, and water retention at saturation and permanent 
wilting point were not significantly affected by the conservation practices of EFB, ECO, SIL, and OPF. 
However, EFB significantly increased soil aggregate stability by 32%, soil aggregation by 5%, soil 
water content at FC by 13%, soil available water content by 31 %, and relative proportion of soil 
mesopores by 14% compared with the OPF (control) treatment. The effects of ECO, SIL, and OPF on 
the evaluated soil properties were not significantly different from one other. However, their effects 
were significantly lower than EFB. Soil water content was significantly the highest, especially 
during the low rainfall periods, in EFB-treated soils compared with OPF and ECO. Average daily 
water content in the whole soil profile (0-0.75 m depth) was 20, 12, and 8% higher in EFB treatment 
compared with the OPF, ECO, and SIL, respectively. SIL was not as effective as EFB in increasing the 
soi l water content in the top soil layer where oil palm feeding roots would be mostly located. EFB 
was the best soil and water conservation practices on non-terraced oil palm plantations. 

The huge beneficial effects of EFB is partly due to its higher amount of nutrients 
released than that released by other mulching materials. Decomposition studies showed that the 
pruned oil palm frond's leaflets had the highest initial concentration for most nutrients, and the 
frond's rachis and Eco-mat the lowest. The order of residue quality and rate of residue mass loss 
were: leaflets > fronds > EFB > Eco-mat > rachis. EFB however had a higher mass loss rate than the 
fronds. Residue mass loss and nutrient release rates were faster at the beginning than at the end of 
the decomposition period. Leaflets released the highest total amount of nutrients (except for K), 
and rachis the lowest. The fronds released either significantly higher (for N and Ca) or not 
significantly different (for P and Mg) total amount of nutrients than EFB. Converting EFB into 
Eco-mat had resulted in nutrient losses (e.g., N, K, and Mg) and a residue quality reduction in 
Eco-mat. 

Silt pits can be effective to conserve soil water and nutrients. However, the 
dimensions of silt pits are important. It is commonly thought that the larger the silt pits, the more 
effective they are to conserve soil and water. However, studies have shown that making the silt pits 
too large would incur higher water loss by evaporation (through the pit opening) and percolation 
(through the pit floor). Moreover, it the pits are below the rooting zone, this would cause water to 
flow out of the pit and away from the root zone. Measurements and computer simulations have 
shown that the wall-to-floor (W:F) ratio of a pit is important. The larger the W:F ratio, the more 
effective the pit would conserve soil water and nutrients and enable them to return to the rooting 
zone. 

. The water conservation ability of silt pits is in ascending order with the total W:F ratio 
Which defines that the narrowest silt pit with smallest floor area and largest wall areas is able to 
serve more water into the top soil layers via infiltrates more water laterally through silt pit walls. 
Slower lateral infiltration and slowing effect of lateral infiltration on vertical infiltration make the 
narrow silt pit keeps the stored water for longer time. 

Other conservation methods are currently being investigated such as the use of oil 
~a lm_trunk as a mulching material. In 2011, Malaysia produced 81.5 million tonnes of dry biomass, 
3 

mil hon tonnes (16% of the total) of which came from the biomass of oil palm trunk. The average 
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economic lifespan of oil palm trees is 25 to 30 years, after which the trees are cut down for 
replanting. The trunks are discarded either by burning or leaving them to decay in the field. 
Nonetheless, freshly felled trunks contain high moisture content so the trunks do not burn easi ly, 
and leaving the trunks in the field becomes a physical hindrance to replanting and other field 
operations. Moreover, these trunks can take up to five years to co111pletely decompose in the open 
field. 

One recent solution is to shred the trunks and leave the shredded materials in the 
field as a soil mulch. Shredding the trunk means the trunk become much less of a physical 
hindrance and eliminates the air-polluting problem of burning. 

But little is actually known about shredded oil palm trunk (OPT): its decomposition 
rate in the field, its nutrient release rate into the soil, and ultimately, its effects on soil properties and 
oil palm growth and yield. Unlike empty fruit bunches (EFB) and pruned oil palm fronds (OPF), 
much less is known about the effectiveness of using OPT as a mulching material. There have been 
very little studies on the potential use of OPT as a nutrient resource and how effective OPT can 
increase soil and oil palm fertility. One of the few studies is by Kee (2004) who reported that OPT is 
a rich source of N and K nutrients. However, Kee (2004) did not study the effect of OPT on soil 
properties or on oil palm fertility. In addition, there has been no studies so far that compared the 
effectiveness of using OPT a soil mulching material against the conventional mulching materials of 
EFB and OPF. 

The effectiveness of OPT as a mulching materials also needs to be studied because 
there is a growing interest in Malaysia to find more varied uses of oil palm trunk such as to make 
plywood, furniture, and bioethanol (Abdul Khalil et al., 201 O; Yamada et al., 2010). If the oil palm 
trunks are not to be used as a mulching material and instead removed from the oil palm field, we 
need to determine how much nutrients (and other benefits to the soil and oil palm) are potential ly 
lost from the field. 

PAPER6 
Sustainable Agriculture Initiatives-Nestle and Creating Shared Value 

Mr Yong Lee Keng 
Agricultural Services Manager, Nestle Malaysia 

Nestle is a food company, and naturally agriculture raw materials supply is of prime importance 1 

Nestle's operations throughout the world. In this respect, ensuring supply at right time, quality an 
cost has been, and will continue to be, a primary agenda of all Nestle agriculture activities. Howeve 
since 2001, Nestle has extended its agricultural activities to include sustainability practices, as exempl 
fied by the Sustainable Agriculture lnitiative-Nestle(SAI-N). Basically, this means strong emphasis 
now also placed upon social and environment factors in the way Nestle conducts agricultur 
activities. Last but not least, it is imperative to true sustainability that as many of these new initiative 
should deliver benefits to all in the supply chain, and in the Nestle world, we call this Creating Share 
Value(CSV). 

In short, the SAI-N and CSV platforms should be able to deliver triple wins for People-Planet-Profit, an 
I will elaborate upon the background and rationale of both SAI-N and CSV, with current ongoing loC 
and global examples, and its deliverables. 
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Technical Session 2 
Environmental Sustainability, Policy and Trade 

PAPER? 
Nuclear Technologies in Sustainable Food Production 

Dr. Khairuddin Bin Abdul Rahim 
Director of Agrotechnology and Bioscience Dept 

Malaysia Nuclear Agency, Ministry of Science, Technology and Innovation Malaysia 
khairuddin@nuclearmalaysia.gov.my 

In a world facing the double dilemma of exponential population growth and changing climates, 
agricultural production will have to increase by about 70% by 2050 to meet demand based upon 
current practice and consumption. The application of nuclear technologies provides a unique tool in 
achieving sustainable food production and has a proven record in increasing·agricultural productivity 
since 1970s. In crop improvement, radiation mutation breeding accelerated the production of crop 
varieties with desired characteristics compared to conventional breeding for better adaptation to 
climate change. To date, more than 3000 improved crop varieties such as rice, wheat, banana, potato, 
yam and soya bean plants that are more resistant to disease or drought or able to grow in marginal or 
saline soi ls and under harsh conditions have been developed and registered. In conserving natural 
resources for sustainable intensification of agricultural production, radioisotope and stable isotope 
tracer techniques play important role in developing efficient and integrated soil-nutrient-water 
management practices to enhance soil quality, fertilizer and water use efficiency to achieve sustainable 
crop productivity. Radiation sterilisation has also been adopted in biofertilizer production. In animal 
production and health, isotopes are used to develop diets and feeding strategies for improving 
livestock growth and reproductive efficiency while radioimmunoassay method help diagnose and 
monitor effectiveness of animal disease control and eradication programmes. Nuclear technology also 
contributes towards biological control of insect pests through sterile insect technique (SIT) in which 
radiation induce sterility in male insect pests so that no progeny is produced when they mate with wild 
females. Success stories of SIT application include eradication of melon flies in Okinawa Island, Japan 
and tsetse flies in parts of Africa. To reduce post-harvest losses during storage and increase food safety, 
food irradiation provides a safe and environmentally friendly method by effectively controlling 
contaminating food-borne microorganisms and insect pests. Recently, stable isotope techniques are 
also used in the development of analytical traceability systems to determine product 
origin/authenticity and ensure food safety. Nuclear technology when applied in conjunction with other 
related techniques can make a powerful and critical contribution towards sustainable food production. 
These techniques enable farmers, food processors and government agencies to provide people with 
more, better and safer food while conserving soil and water resources. The inroads and successes of 
nuclear technology, often in fusion with other technologies including biotechnology, which involve 
various institutions in the agriculture and agrofood sectors in Malaysia are highlighted. 


