Agriculture
General Features of Agriculture
Various forms of farming

Subsistence Farming VS Commercial Farming

· Subsistence Farming

· Uses little land

· Low capital

· Less seeds used

· Cheaper traditional seeds used

· Less fertilisers used

· Less machinery used

· Labour family-based

· Low profit

· Produce usually barely sufficient to feed farmer and family

· Any profit from surplus is usually used to purchase seeds and fertilisers for the next crop

· Commercial Farming
· Extensive land use

· High capital
· More seeds used

· More expensive HYV seeds used

· More fertilisers used to maximize yield of HYV crops

· More machinery used

· Large amount of labour needed

· High profit

· Due to use of HYVs, much surplus
Intensive Farming VS extensive farming

· Intensive Farming
· High-technology
· Use of machinery & computers
· Minimum land use
· Little labour

· Most of the work managed by machinery

· Extensive farming
· Low technology
· Large land use
· High labour cost
Monoculture & Multiple Cropping
· Monoculture
· Only one crop produce
· Advantages
· Easier to manage
· Use of fertilizer, amount of water given, all standardized
· Only knowledge of one crop needed
· Research only centred on one crop
· Common processing and storage facilities
· Disadvantages
· Profits less stable
· A drop in the price of the crop will lead to a decrease in profit
· A disease would wipe out the entire crop, leading to little or no harvest
· Multiple Cropping
· Various crop produce
· Advantages
· Profits stable
· Wide base as a variety of crops are sold. If one crop price drops, the profit from the other crops can make up for it
· If one crop is wiped out due to disease, other crops can make up for the loss
· Disadvantages
· High knowledge needed to manage different crops, as each crop requires a different amount of water, fertilisers, etc.
· Different processing and storage facilities might be needed to cater to different crops grown
Factors influencing Agricultural Systems
Physical Factors

· Climate

· Different plants need different amounts of sunlight and water

· The type of crops will be those suitable to the climate

· Soil

· Type of soil determines the type of plant that can grow in it
· E.g. Sandy soil retains little water, while clayey soil retains a lot of water

· Fertility of soil affects plant growth

· Altitude

· Temperature decreases with an increase in altitude

· Soil quality also decreases with an increase in altitude

· Soil is more prone to erosion as it is more exposed to wind and rain

· Slope

· Difficulty in movement and use of machinery on slopes

· Erosion occurs more easily on steep slopes
Human Factors

· Economic conditions
· Affects commercial farmers
· Labour
· Subsistence unaffected as labour family based
· Commercial farms, being larger, requires more labour
· More use of machinery if insufficient labour around
· Capital
· Subsistence farming requires little capital
· More capital needed for commercial farming to purchase HYV seeds, tools, machinery, labour, fertilisers, pesticides
· Market
· Subsistence farmers unaffected as produce is not for sale
· The type and amount of crops grown by commercial farmers depend on market demand
· The larger the demand for a certain crop, the more the commercial farmer grows
· Demand may be influenced by cultural conditions
· E.g. a Muslim community would have little demand for pork
· Commercial farmers who grow highly perishable crops will locate near the market
· Transport
· An efficient and reliable system allows farmers to export their goods faster so they remain fresh
· Especially important for farmers who grow highly perishable crops
· It also allows fertilisers, seeds, tools, pesticides and insecticides to be brought to the farm quickly without undue inconvenience or loss of time
· A more efficient transport system will also mean lower transport costs, which leads to more profit
· Cultural Conditions
· Farmers’ cultures may influence their choice of farming system and method of cultivation
· Tradition may cause resistance to new farming methods
· The custom of splitting up the land amongst sons will also cause individual farmers to have smaller farms
· Smaller farms produce a smaller output, and are harder to commercialise
· Unprofitable to use machinery or irrigation
· Technology
· E.g. irrigation, modern machinery, computers, HYV seeds and cross-breeding of animals
· Allows farmers to overcome constraints of their physical conditions
· E.g. irrigation allows for sufficient water to be provided to the plants even during the dry season, leading to double cropping
· E.g. With technology, new areas are made accessible for farming
· E.g. Hydroponics and Aeroponics allow for agriculture despite land restraint
· Allows farmers to store produce longer
· Storage facilities are better, can store food for a longer period of time
· Machinery helps food to be processed for storage, preventing it from spoiling (e.g. Palm Oil)
· Increases output
· E.g. HYV seeds produce more.
· E.g. Irrigation allows for double cropping
· E.g. Computers regulate the surrounding environment of crops, ensuring they have optimum conditions
· E.g. Disease-resistant crops will mean less crops die from disease, and thus, more produce
· Better storage and transport facilities allow for farmers to sell their goods to a wider market
· E.g. With air travel and freezing, farmers can now transport their fresh goods worldwide
· Increases efficiency
· E.g. With technology like the combined harvester and CRABBIE, it takes lesser time and labour to harvest crops
· Government policies
· Policies can influence the level of farm output
· Large irrigation schemes will help farmers who would be unable to afford irrigation on their own
· E.g. Tanjong Karang Irrigation scheme in Selangor, Peninsular Malaysia
· Government may regulate prices of crops
· Ensures stable profit
· Governments may even decide the type of farming system to be carried out in a location
· E.g. Zuider Zee Land reclamation scheme in Netherlands
· Due to the high cost in creating polders, intensive farming such as market gardening is practiced on the polders to ensure that the scheme is profitable.
Wet Rice Cultivation

IPO Systems

Inputs

· Physical inputs

· Rain (Annual rainfall of 1000 - 25000mm)

· Temperature (Average temperature of 20°C)
· Dry Period for harvesting aka monsoon regions
· Flat land

· low-lying floodplains or deltas

· Flat relief allows rice fields to be covered with water by the seasonal flooding of rivers which leave behind rich alluvial soils

· E.g. Ganges floodplains in India and Bangladesh

· man-made terraces on high mountains

· In Java and Bali in Indonesia, and Luzon in Philippines

· Flooding of field

· provides water for the growth of rice

· Allows for the growth of nitrogen-fixing micro-organisms, which prove the rice plants wit hthe nitrogen needed for plant growth

· Fertile and clayey alluvial soil
· Human inputs
· Seed – Modern or traditional varieties

· Fertilisers

· Tools and equipment

· Labour – family-based

· Capital cost – purchase of seeds, extra labour, fertilisers

Processes

· Before rainy season (Oct)
· Preparation of field and nursery

· Building or repairing bunds

· Bunds are made of mud and clay, and are built around the rice fields to hold back the water when the rain arrives

· Cleaning the ditches

· Fertilising of nursery

· Rainy Season (Nov – Mar)
· Ploughing

· Use of buffaloes to drive a wooden plough, or use of mechanical plough

· Soil is fertilized after ploughing with compost or chemical fertilisers, and then leveled
· Sowing

· Broadcast method
· Scattering 

· Direct Seeding (wet or dry)
· Seeds are directly planted into the main fields, skipping the nursery stage
· Flooding

· Main fields are flooded to desired level

· Transplanting

· Not needed for direct seeding

· Seedlings are transplanted from nursery to main fields about 2- 3 weeks after sowing

· Patching

· Redistribution of the rice seedlings so that there is no overcrowding

· Fertilising
· More often practiced in irrigated fields using HYVs which respond better to fertilisers
· To maximize the absorption of nutrients, the flooded fields are often drained prior to fertilising.
· However, the use of fertilisers also leads to more weed growth.

· Hence, weeding is needed

· Weeding

· End of rainy season (Apr – Aug)
· Harvesting

· 150 days from transplanting for traditional varieties

· 100 days from transplanting for modern varieties

· Farmers break the bunds to drain the field and allow the rice crop to ripen

· Threshing

· To separate the grains from the stalks

· The farmer bundles up the stalks of rice plants and beats or threshes them into a container

· Winnowing

· To remove the unwanted materials from the rice grains

· The farmer tips the grains from a dish and allows it to fall onto a mat from a height of 1.5m. The unwanted materials such as stalks and husks are carried away by the wind, leaving the rice grains

· Combined harvester may be used to do all three

Outputs

· One crop of rice

· Mostly used to feed farmer’s family

· Surplus sold

· However, the little profit earned is usually used to buy seeds and fertilisers for next crop
Distribution of Wet Rice Cultivation in Monsoon Asia

Location

· From Northern China to Indonesia

· Near major rivers such Ganges river

· Terraces in Indonesia, Thailand and Philippines

Factors affective distribution of wet rice

· Distribution largely influenced by physical factors
· See physical inputs in IPO

Characteristics of Subsistence Wet Rice Cultivation

· Wet rice cultivation in Monsoon Asia mostly subsistence

· Due to the relatively small size of rice plots

· Amount of rice grown is just enough for the farmer and any surplus is kept as grains or sometimes sold in order to purchase daily necessities

· Decision to plant a new crop is often a big risk as poor harvest could lead to great hardship for farmers

· Governments in some countries provide assistance

· Organizing farms into collectives

· Farmers in collectives co-ordinate their farming decisions, and invest together, sharing machinery and investing in irrigation. As a joint effort, purchase of machinery and irrigation is profitable.

· Irrigation projects
· Provision of technical help

· However, any profit from surplus is used to pay for fertilisers and pesticides

· Therefore, farmers still at subsistence level
Problems faced in wet rice cultivation

· Droughts
· Wet rice cultivation requires lots of water

· Floods

· New modern varieties have shorter stems, and thus will be submerged in water during flooding

· Carefully controlled irrigation water and adequate drainage is thus needed

· Unstable yield

· Pests, droughts, and other natural disasters would affect yield

· Lack of capital
· As most farmers are subsistence farmers, they lack the capital to invest in machinery

· Small farm sizes

· Small farms would make machinery and irrigation unprofitable

· Rural-urban migration

· Less farmers as more of them migrate to the city for better job prospects

· Farmers’ livelihoods

· As many of the farmers were subsistence farmers, their only source of food was the rice they grew

· A drought may lead to insufficient food for the farmer, leading to famine

· Lack of flat land

· People living in mountainous regions could not grow rice on steep slopes

· Terracing

· Flat strips of land were cut into the slopes
Comparison of rain-fed and irrigated rice cultivation

Similarities

· Similar methods of cultivation employed

· Technology used for irrigated fields can be employed in rain-fed lowlands with suitable physical conditions as well.

Differences

· Rain-fed rice cultivation

· Usually subsistence farming

· One crop per year

· Cultivation restricted to wet season

· Crop yield unstable and little
· No control over conditions

· Lack of water control

· Dependant on rain for water supply

· Water supply inconsistent, limited and unreliable

· Low level of human inputs

· Farmers unable to afford chemical fertilisers, pesticides, tools or machinery

· Use of traditional rice varieties

· Traditional rice varieties more hardy and resistant to droughts and adverse growth conditions
· However, do not respond well to fertilisers, and hence have lesser yield

· Irrigated rice cultivation

· Usually in commercial farming

· Usually has assistance of government

· To provide for irrigation schemes and subsidies for inputs

· Double and even triple cropping a year

· With irrigation, sufficient water can be supplied even in the dry season

· Crop yield stable and high

· Water control would mean plants always have sufficient water

· Unaffected by droughts

· Allows for double and even triple cropping

· High level of human input

· Pesticides prevents insects from ravaging the crops

· Fertilisers increases yield of plants

· Use of machinery

· Use of modern rice varieties 

· Shorter growth period

· Respond well to the use of fertilisers (HYVs)

· Tolerant of adverse soil conditions

· Resistant to pests

Advantages and Disadvantages of traditional farming practices
Advantages

· Environmentally friendly

· Little alteration of environment

· Little use of fertilisers, pesticides and herbicides, which may lead to pollution

· Low capital

· Little machinery use

· Use of cheap traditional varieties

· Low labour cost

· Low labour input

· Family-based labour
Disadvantages

· Low produce

· Only one crop

· Traditional varieties produce little rice in comparison to HYVs

· Low profit

· Low produce = low profit

· Unstable water supply

· Rely on rain, which may be unstable

· A drought will cause a severe famine

· Cannot fertilise

· Fertilising requires draining of field
Green revolution

Introduction

· A period of rapid change as more farmers turned to technology
· Modern varieties of seeds

· Modern farming technologies

· Irrigation facilities

· Use of fertilisers

· Use of pesticides

· Use of herbicides
Pros

· Increased rice production
· Due to HYV and double cropping (MV seeds require a shorter growing season)

· World production of rice has almost doubled during the gren revolution

· Helped economy of developing countries

· Developing countries rely heavily on agriculture

· Green revolution increased rice production, thus allowing countries to export rice and earn revenue

· E.g. Green revolution enabled India to be self-sufficient

· Due to increased production of rice, it turned from an importer of rice to exporter of rice

· Previously unable to feed population with amount of rice produced locally

· With green revolution, was able to meet demand of people as well as have surplus, thus allowing them to export rice

· More areas can be used to grow rice

· MV seeds are more tolerant of less favourable climatic conditions

· More areas available for rice-farming

· With increased irrigation and drainage, more areas have access to water needed for rice farming

· Improves standard of living of many farmers

· Farmers who use Green Revolution techniques have increased rice yields

· Surpluses are sold, thus increasing the farmer’s income

· Encourages consolidation of farms

· Many farm holdings in Asian countries are small and fragmented

· Hard to commercialise, Use of machinery and irrigation unprofitable

· With green revolution, more farmers will choose to consolidate farms in order to use green revolution techniques and earn greater profit

· Farmers able to reap benefits of large scale production
· Creation of new industries and local jobs

· Need for fertilisers and farming machinery would fuel these industries

· More factories set up

· More workers needed to man factory
Cons

· Wastage of rice occurs

· Sudden increase in rice production meant that there was inadequate facilities to store the grains and to distribute them to distant areas

· Rice became spoilt and wasted

· Cost of rice production increased

· HYV seeds require heavy application of fertilisers and pesticides, so costs now include these

· Irrigation and drainage works needed are also expensive

· Pollution of water

· Chemical fertilisers and pesticides used pollution groundwater and rivers

· As many rural areas in Monsoon Asia depend on groundwater and rivers for water supplies, the people there are affected as well

· Wider extent of damage by pests or disease

· Farmers using Green Revolution techniques often only plant one or two types of MV seeds.

· Outbreak of pests or disease will affect all crops of the same variety. Hence, greater damage to farmer, and heavy losses are incurred in event of an outbreak of pests or disease

· Increase in weeds
· Increase in use of fertilisers lead to abundant growth of weeds

· More labour required to help in the task of weeding

· Widening of rich-poor gap

· Only richer farmers can afford to adopt Green Revolution techniques

· Irrigation, drainage works needed and extensive use of fertiliser and pesticides expensive

· Larger land needed to make green revolution profitable

· Hence, only richer farmers can benefit from the increased income Green Revolution techniques give

· Increase in imports of fertilisers, seeds, pesticides, farming machinery and fuel for machinery

· Although country stops importing food, it still requires imports in other  areas

· Hence, some of the revenue earned through rice exports are lost through imports of above stuff

· Unemployment

· With increased yields, many farmers turn to mechanization

· Increase efficiency in handling large amounts of crop produce

· Many jobs that previously required farm labour can now be handled by machinery

· Hence causing unemployment
GM food
Pros
· Healthier food
· Genetic engineering allows vitamins and other nutrients to be incorporated into food
· Longer shelf life
· Goods are able to be kept fresh longer, thus allowing them to be exported to other countries
· Less wastage of food
· Less damage by pests
· Pest-resistant crops have been developed, thus allowing crops to be resistant to pests
· Farmer’s produce more stable as crops will not be damaged by pests
· Convenience
· E.g. Seedless fruits give consumers more convenience in the consumption of crops
· Better quality of produce
· With genetic engineering, sweeter and tastier fruit have been developed.
Cons
· Consumer fear
· As consumers fear that the GM food will affect their own genetic makeup, they might choose not to buy GM food
· Lesser demand for GM food
· GM food may contain allergens
· As the allergens may have been present only due to the genetic engineering, people will be unaware of the presence of such allergens in the GM food
· Hence, more people will be affected
· Development of superweeds
· Due to cross-pollination between GM crops and weeds, some weeds may develop the characteristics of the GM crops, causing them to be resistant to herbicides and hardy
· Harder to remove weeds
· Widespread growth of superweeds
Plantation Agriculture

Characteristics

· High-tech

· Extensive Farming

· Monoculture

· May have cover crops

· Commercial farming only

· Layout

· Neat and organized layout

· Extensive transport network in plantation

· Processing plants

· Workers quarters’ and facilities
IPO system for Oil Palm Plantation
Inputs
· Physical inputs

· Large area of arable land

· Temperature of above 23°C all year round

· Regular rainfall of about 2000 mm

· Flat and undulating alluvial soil with iron content

· Human inputs

· Abundant cheap labour

· Labour with management skills

· Large amount of capital

· Land

· Machinery (E.g. CRABBIE and machinery for processing oil Palm)
· Fertilisers and Pesticides

· Research and Development

· Sustenance of plantation until crops can be harvested

· Oil palms take three years before they can be harvested

· Research and Development (R&D)
· Produce oil palms with ideal genetic traits

· High yielding oil palms, which grow tall slowly, allows the fruits to be harvested over a longer period of time

· Tissue culture

· Greater consistency in the characteristics of productive plants

· Allows plantation owners to obtain young plants sooner

· New machinery

· Replace labour intensive activities

· Reduce labour dependence

· Lesser labour about, so need to mechanise

· Makes job more attractive

· E.gs

· CRABBIE

· Infield mechanical loading of fresh fruit branches

· Loose fruit collectors

· Basic infrastructure

· Processing plants

· Road network in plantation

· Important as fruits need to be processed quickly to prevent fruits from spoiling

· Efficient transport system

· Facilities for labourers

· Labourers’ quarters

· Schools for the children of labourers

· Medical facilities

· Facilities needed to attract and retain workers who might otherwise be attracted to move to the cities to look for new jobs
Processes

· Cultivating

· Pre-nursery stage

· Selection of good oil palm seeds for germination

· Germination

· Seeds are soaked in water for seven days with a daily change of water

· They are then placed inside polythene bags and kept in special germinators where the temperature is maintained at 39-40°C for about 80 days

· 80% of the seeds will germinate within 2 months of the heat treatment

· Germinated seedlings are placed in nursery after two months
· Nursery stage

· Maintained there for about a year

· Main fields are prepared

· Clearing of forested areas

· Transplanting into fields one year later during the early part of the rainy season
· Main fields

· After transplanting, cover crops such as pineapples and groundnuts are planted between rows of oil palm trees

· Prevent soil erosion by protecting topsoil from rain

· Bring in extra money before main crops can be harvested

· Fertilisers are applied at the right doses at proper times

· Weeding carried out 5-8 times a year

· Pesticides and fungicides are sprayed regularly to check various fungal diseases

· Plants are ready for harvesting 3 years later

· Harvesting
· Oil palm fruits ripen within a week

· Ripe fruits are collected in harvesting rounds every seven to eight days
· Cut from the trees using a chisel attached to a pole

· Loose fruits on the ground collected manually or through machinery

· Ripe fruits must be quickly harvested to prevent the decline of the quality of the palm oil

· Processing
· Transport

· Ripe fruits are collected and transported to the factory through the CRABBIE

· Factory located within the plantation

· Fruits have to be processed on the day of harvest to prevent the fruits from spoiling

· Sterilisation
· Harvested fruits are sterilized by steam at about 1400°C in sterilizers between 75-90 minutes

· Prevents accumulation of fatty acids which causes fruit to spoil

· Loosens fruits

· Aids in the extraction of oil

· Minimises kernel breakage

· Gets rid of pests and insects

· Stripping

· Fruits are sent to rotary drum stripper where they are stripped and separated from the stalks

· Fruits are knocked out of bunches by lifting and dropping of bunches as the pass through the stripper

· Detached fruits fall through spaces between bars on stripper

· They are then collected by a conveyer belt leading to the digester

· Digestion

· Mesocarp of fruit is separated from the kernel and turned into a digested mash

· Oil extraction and purification

· Mash is sent to a hydraulic press or a screw press where oil is extracted

· Hot water is sometimes added to aid the flow of oil

· Crude oil collected in a tach and sent for purification

· Crude oil is pumped into clarification tank which is maintained at 900°C

· Impurities sink to the bottom of the tank and purer oil is continuously skinned off the top of the tank

· Partially purified oil is then passed through a high speed centrifuge and a vacuum dryer to remove moisture

· Refined oil is held in storage tanks before being processed into other products
Outputs

· Crude palm oil and palm kernel oil

· Can be further refined to form a variety of products, such as soap, cooking oil, margarine, ink

· Palm kernel cake (animal feed)
Factors attributing to distribution of plantations in Malaysia
Climate

· Tropical climate allows for year-round production of crops

· High rainfall provides water needed for crops
History
· Most Southeast Asian countries were once British colonies

· British set up plantations

· Hence, infrastructure required for plantation is already existent, making it easier to set up plantations
Labour

· Large amount of cheap labour available
Land

· Large amount of arable land

· (However, not in state of Perak, where terrain is mountainous and rocky and hence unsuitable for plantation agriculture)
Transport

· Has to be near railways or ports to allow goods to be exported

Government support

· Government has encouraged plantation agriculture

· Through land resettlement schemes established by the Federal Land Development Authority (FELDA) and Federal Land Consolidation Rehabilitation Authority (FELCRA)

· Through setting up research institutes such as the Palm Oil Research Institute of Malaysia

· Through subsidies on capital investments of subsistence farmers who switch to plantation agriculture

Advantages and Disadvantages of plantations in Malaysia

Advantages
· Highly profitable
· Large scale production

· Monoculture means more focused R&D

· Large plantation agriculture leads to setting up of research institutes focused on plantation agriculture

· Subsistence farmers now able to participate in commercial farming, with the aid of government

· Increased standard of living

· Less environmentally destructive as compared to other forms of industries

· Prevents soil erosion

· Lesser pollution

Disadvantages
· Pollution

· Pollution of groundwater due to use of pesticides, fungicides and fertilisers

· Pollution due to emissions from factories

· Monoculture means that plantation would be greatly affected by disease outbreak

· Plants of the same species being in close proximity to each other, diseases will spread quickly and affect a large number of crops

· Damage reduced through selective germination of seeds that are disease resistant

· Long-term capital investment makes it risky

· Crops need a long time before they are ready for harvesting

· Oil palm(3 years, rubber ( 6 years

· During this time, capital is still needed in the form of labour, fertilisers, pesticides, fungicides, to maintain the plants
· Little profit is made, as the only source of revenue during this time is cover crops

· Should the price of the crop decline during this period of time and hence become unprofitable, farmers will lose a great amount of capital

· E.g. the decline of rubber prices due to the production of synthetic rubber

· In order to solve this problem, government subsidies were set up to encourage subsistence farmers to go into plantation agriculture
· Without these subsidies, individual farmers would be unable to afford the large amount of capital needed for plantation agriculture

· Extensive land use

· Widespread plantation agriculture would mean that large amounts of lands will be used up

· Lesser land for development

· Problem solved through land use planning and through situating plantations in the more rural areas that are close to major roads e.g. highways

· Gives land for expansion ear cities

· Provides transport infrastructure needed for plantations

· Exhaustion of land’s nutrients

· Monoculture would mean that the same nutrients are being utilized by the plants

· Depletion of nutrients plants require in the soil

· Countered by R & D in keeping soil fertility

Market Gardening

Definition

The intensive cash crop cultivation of vegetable, fruit or flowers

IPO System

Inputs
· Physical inputs (little control by farmer)
· Rainfall

· Temperature

· Sunlight

· Soil

· Relief

· Size of land

· Human inputs (greater control by farmer)

· Seeds

· Fertilisers and Pesticides

· Simple tools

· Labour

· Family based

· Hired labour

· Transport

· Rent for land

· Personal ability

· Initiative, intelligence, management

· E.g. Knowledge of market demand influences his decisions of crops to grow for the next year
Processes

· Ploughing of land

· Preparing new beds

· Sowing seeds using broadcast method

· Weeding the beds

· Fertilising the soil and plying pesticides

· Watering

· Either by watering can, rubber hose or sprinkler

· Harvesting

· Packing of crops for sale
Outputs

· Leafy vegetables
· Fruit vegetables
· Root vegetables
· Fruits
· Flowers
Characteristics of market gardening

Commercial farming
· Farm outputs produced to meet short-term market demands

· Usually sold to local urban markets

· Most outputs are perishables, and hence cannot be transported far distances as that takes a long time and it will no longer be fresh
· However, with improved technology such as refrigeration and air transportation, crops can now be shipped to overseas markets
Intensive farming

· Farms are usually small in size

· Located near cities, where there is much competition for land use

· Crops are usually perishable, and hence the farm has to be located near the market in order for the crops to remain fresh

· Hence high density cropping occurs to maximize land use

· High density cropping = the growing of a large number of plants in a relatively small plot

· Requires use of fertilisers, pesticides and fungicides to provide crops with nutrients needed and protection against pests and diseases

· Requires high amount of labour so as to fertilise soil, apply pesticides and fungicides, weed beds, etc.

· Hence long hours of labour
Varied level of technology

· Varied depending on farmer’s decision

· Higher level ( mechanization of farm work

· Higher level increases efficiency and decreases labour input

· E.g. Low-tech watering ( watering cans and hoses. High-tech watering ( sprinklers

· Water sprinklers free the farmer from the task of watering

· Also allows for precise timing and exact use of water quantity
Farm outputs varied and dependant on demand
· Farm outputs varied so as to spread out risk

· Crops produced solely for sale on market. Hence, solely for profit

· Market demand is always changing, hence, it would be safer for the farmer to have a wide range of crops
· Choice of crops planted dependant on demand in market

· As different plants have different growing periods, farmers must plan ahead and plant vegetables according to the expected demand at harvest time

· Farmers must hence have a knowledge of market demand in order to ensure maximum profit

· Crops would fetch a higher price when there is more demand

Comparison of high-tech farming and traditional market gardening

More capital needed
· Traditional market gardening

· High capital needed due to intensive use of fertilisers, pesticides and fungicides

· High-tech farming

· Capital in the range of a few million dollars due to employment of highly skilled labour and purchase of specialised equipment
Highly skilled labour needed

· Traditional market gardening
· Some intelligence and knowledge needed on the part of farmer
· To anticipate market demand and grow crops based on it
· Knowledge of optimum condition for various crops. E.g. various crops require different amounts of water and different types of nutrients
· High-tech farming
· Professionals needed
· E.g. laboratory technicians to manage specialised equipment
· E.g. Scientists to conduct R & D
· E.g. chemists for nutrient solutions
Lesser landuse

· Traditional Market gardening

· Relatively small plots

· High-tech farming

· Due to technology such as aeroponics and hydroponics, land is no longer a constraint

· Small amount of land needed
High level of technology

· Traditional Market Gardening

· Varied level of technology, with the mechanization of farm work at most

· Uses technology to increase efficiency and reduce labour

· High-tech farming

· High level of technology, with computer-monitored environment, as well as special nutrient solutions, and R & D

· Uses technology to increase yields
Not affected by physical inputs

· Traditional Market gardening

· Had little control over physical inputs

· May face restraint due to it (e.g. too cold to grow a certain crop)

· High-tech farming

· Computer-monitored and controlled environment

· Conditions can be adjusted to optimum temperature for growth of crops

· Unaffected by physical constraints

· Aeroponics and Hydroponics

· No requirement for soil in order to grown plants

· Not constrained by small land size
Specialised equipment

· Traditional market gardening

· Use of simple tools like hoes

· High-tech farming

· Use of specialised equipment such as computers
R & D

· Traditional market gardening

· Little R & D involved

· High-tech farming

· Large amount of R & D involved

· E.g. in orchid farming, farmers work with local research institutes to genetically engineer new hybrids with a desired colour or shape

· E.g. the use of tissue culture to grow crops of desirable traits

· E.g. the development of transgenic animals

· Able to produce desired trait in e.g. ornamental fish

Factors attributing to High-tech farming in Singapore
Small land size

· Price of land high, unprofitable to use large amounts of land for farming

· However, as high-tech farming requires little land, not affected by the lack of land
Large amount of capital

· As Singapore is a prosperous country with a stable economy, the capital needed for setting up high-tech farms is available
Singapore’s need for self-sufficiency

· As Singapore wishes to be self-sufficient, high-tech farming, which produces high yields with little land use, will provide more food for the population
Government support

· Government has set up agrotechnology parks

· Land set aside for agriculture

· Parks located at Lim Chu Kang, Loyang, Murai, Sungei Tengah, Nee Soon, Mandai

· Supporting infrastructure needed for high-tech farming already set up by government

· E.g. Roads, drainage, water and electrical supplies

· Reduces cost of setting up high-tech farm as no need to build infrastructure

· Government has also encouraged high-tech farming through tax incentives, grants and loans for building and machinery
Health conscious consumers

· As Singapore becomes more developed, more of its population becomes health conscious

· High-tech farming techniques such as hydroponics and aeroponics, which do not use pesticides, will appeal to consumers who wish to have organic produce

· Increased local demand for such products
Transport

· Dense transport network of Singapore allows goods to be easily transported to local markets

· Singapore has an International airport and several ports

· Produce can be shipped overseas easily

Stable power supply

· Computers monitoring environment and other machinery run smoothly
Methods of Farming

Hydroponics

· Soil-less culture

· Vegetables are grown using solution instead of soil

· Seeds first germinated in a dark nursery room

· Seedlings grown under sunlight for two weeks before they are transported to growing troughs in a greenhouse

· Vegetables are held by a styrofoam board placed across the trough so that the roots can absorb the nutrients from the solution flowing underneath

· Computers monitor and adjust the water, nutrient solution as well as temperature

· Rapid plant growth takes place in the growing trough

· Because of rapid growth, 15 crops of vegetables can be cultivated successively in a year compared to the usual 8 – 10 grown in trad. market gardening
Aeroponics

· Soil-less culture

· Roots of crops suspended in the air and sprayed with a cool nutrient solution at intervals

Pros and Cons of high-tech farming

Pros

· High produce using little amount of land

· Increased production of food

· Healthier food

· Able to cater to wide demand through genetic engineering

· Hybrids of orchids

· Genetically engineered ornamental fish

· Crops not affected by disease or pests

· Highly controlled environment means little possibility of a pest or disease outbreak

· Mostly environmentally friendly

· No exhaustion of soil
Cons

· High capital needed means that poor farmers cannot participate in it
· Hence cannot raise their crop production through this

· Hence only richer farmers who can afford to go into high-tech farming can get richer

· Professionals needed may not be found in Singapore

· Need to employ foreign professionals

· Not as profitable

· Imported vegetables are cheap

· Hence, high-tech farms have to compete with imported vegetables in the market

· As high-tech farm produce is more expensive due to large amount of capital used in producing crops, might discourage consumers

· May be affected by power shortages
