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INTRODUCTION

SA Golden Leaf is an independent farmer shareholder based tobacco growing, proces-sing and marketing company in South Africa that annually produces in the region of 28 million kg flue-cured tobacco.  SA Golden Leaf is also firmly committed to a social responsibility program in all areas in which it operates.  The Lowveld Tobacco Growers Association (referred to as the LTGA) is the research and development structure for tobacco production of SA Golden Leaf and has formally adopted all SRP policy statements of SA Golden Leaf.
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Social Responsibility Policy

The LTGA will strive to demonstrate good corporate citizenship by ensuring that we have effective environmental and occupational health and safety programs throughout our operations.  We support the preservation and replenishment of natural resources.  We will continue to advise South African tobacco farmers on all aspects of good agricultural practices.  This includes research and distribution of information about production system planning, agronomy, soil conservation practices and fertilizer recommendations.  We will continue to protect our water resources and conserve fuel energy.  We will continue to do research on varieties and produce seed of the highest integrity.  We will continue to implement an integrated pest management production system and promote the phasing out of the use of hazardous agro chemicals. 

The LTGA provides a highly efficient agro service and will strive to maintain a service to growers of the highest quality and ethical standards.
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Good Agricultural Practices

Good agricultural practices is the utilization and management of the natural resources in a farming operation, in such a manner that negative environmental impacts are reduced to a minimum, ensuring the long term sustainability of natural resources and environmental condi-tions.  The involvement and commitment of the LTGA to good agricultural practices will be discussed under the following subjects:
· Production system planning

· Soil conservation practices
· Protecting water resources

· Fertilizer management

· Tobacco varieties and seed quality
· Use of agrochemicals and integrated pest management

· Energy consumption and fuel conservation
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Tobacco seedbeds
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Production System Planning

Flue-cured tobacco is produced in four areas in the Northern parts of South Africa, ranging from a fast growing region in the Eastern Lowveld districts to a slow ripening highveld production area in the Northern Province. Most flue-cured tobacco is produced by commer-cial farmers on units of 20ha to 250ha, with some small scale production of 1-2 ha units.  All flue-cured tobacco is produced under irrigation.

The LTGA’s focus on production system planning is based on managing the weakest link and a 25 point plan is provided.  This is discussed with growers on an individual bases as well as at study group meetings.
Tobacco planning : managing the weakest link
Planning

· Financial planning / cash flow

· Planting date and Barn / ha ratio

· Meaningful savings
Cultivar

· Adaptability

· Yield potential

· Risks

Facilities

· Ample reaping, curing and bulking facilities

· Barn / ha ratio

Seedlings

· Strong, healthy and vigorous

· Good root development

Crop rotation

· Build soil structure and organic content

· Lower the pressure of pests and diseases

Virus strategy

· Eradicate virus hosts

· Implement hygiene practices

· Avoid late plantings

Soil potential

· Avoid marginal soils (shallow and soggy)

Soil preparation

· Remove compaction layer

· Top 350mm must be loose and aerated at planting

Fertigation

· Beware of late or excessive nitrogen

· Trace element supplementation essential

· Balanced fertilizer according to need

Pest control

· Preventative control of: cutworm, false wireworm, thrips, aphids, tubermoth.

· Remedial control of:  bollworm, tobacco slug and lace-worm.

Weed control

· Combine agronomic practices with herbicides

· Crop safety very important

Plant population

· 14 000 to 16 000 plants/ha
· Aim at a uniform stand
Irrigation

· No moisture stress at topping stage

· Beware of over irrigation at young age

· Avoid washing off plant oils and waxes

Topping and Sucker control

· 18 – 20 good leaves / plant

· Sucker  pressure determined by cultivar and nitrogen

· Topping stage:  early bud to elongated bud stage

Reaping

· Reap at optimum stage

· Reap at 7 day rotation

· Guard against breakage and loss

Curing

· Avoid channeling and over-colouring

· Follow a successful curing schedule

· Determine curing factor.

Conditioning stabilizing and bulking:

· Avoid over conditioning

· Condition butts by stabilizing

· Correct humidity and air circulation in bulking shed

Grading

· Correct grading and presentation of tobacco at selling determine the value
· Manage losses in grading shed
Labour

· Sufficient, motivated and loyal labour

· Measurable control systems and incentives.

Minimize risks

· Frequency of hail and wind

· Availability and quality of irrigation water

· Cultivar and date of planting

· Planting of infected soil (nematode / blackshank)

Climate

· Optimum growing conditions and rapid growth lead to thin leaf

· Marginal areas produce thicker leaf (slow growth)

· Conditions of low transpiration results in lack of nutrients in the plant

Each of these subjects is discussed with growers at study group meetings and a compre-hensive manual is available to growers. A computerized program for financial planning and production costs, “Curex” for windows for curing and “Fertex” for windows, a fertilizer program is available to all growers.

Soil Conservation Practices

Good soil management is an integral part of Good Agricultural Practices (GAP) and involves the feasible and available techniques to provide the best possible conditions for plant growth, while avoiding possible soil loss or deterioration. Soil management is focused on the prevention of soil degradation processes and the enhancement of soil conservation practices. 

Soil Degradation and Soil Conservation

· Soil erosion is prevented by strip farming practices and crop rotation.  Soils are rather worked with tine implements than disc implements.
· Water logging is prevented by planning of contours, water runways and improved drainage.
· Acidification is prevented or uplifted by an intensive liming program based on soil analysis. 
· Compaction is uplifted and prevented by the use of tine implements as a primary soil prepara-tion rather than conventional ploughing.
· Soil organic content is low in most production areas and the use of organic fertilizers, proper kraal manure and soil incorporation of rotation crops are standard practices to improve this condition.
· Soil salinity is caused by incorrect fertilizing and poor water quality.  We try to prevent this condition.
· Nutrient depletion by leaching can be a serious problem at times of high rainfall.  Application methods of fertilizers, placement and split applications are implemented to prevent this.
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Subsoiling
[image: image4.png]



Subsoiling
Soil is regarded as a living, dynamic and very fragile resource.  The LTGA has a research program based on soil ecology and consists of the influence of various soil improving substances like humic acids, fulvic acids, micro-organisms complexes, organic matter and rotation crops. Continuous feedback is given to growers on these topics.


Protection of Water Resources

South Africa is a country where water resources are a scarce commodity.  This means that water should be used responsibly and the quality of water should be protected.
Stored surface water for irrigation schemes are monitored constantly by the Government for quality and quantity.  Growers are allocated water quotas for their use and need to plan tobacco production accordingly.  The LTGA monitors water quality and advise farmers on the usability of water for irrigation of tobacco.  Where other stakeholders are using the same water source as tobacco farmers, professional liaison between all parties regarding the release of effluents into the water systems take place.

Tobacco farmers are encouraged to monitor bore hole water continually for quality before utilization.  High chlorine and saltification can be a problem which makes water unusable for irrigation of tobacco and human consumption, and production under such circumstances is not recommended.

Correct application of fertilizers and prevention of water runoff through contours is important to prevent contamination of surface water through leaching or runoff of nutrients and chemicals.


Fertilizer Management

The only way to properly manage nutrient application of tobacco fields is to make use of soil sampling for fertilizer recommendations. All tobacco farmers and fertilizer companies make use of soil sampling through accredited laboratories for fertilizer recommendations.  The LTGA has extension officers in all production areas and they are fully trained to do professio-nal fertilizer recommendations.  All tobacco growers make use of this facility.

During the last 10 years a proper liming program of tobacco farms has been implemented and takes place on an annual basis if needed.  Ongoing research regarding nutrient uptake, placement of nutrients and the ratio and formulation of nutrients in fertilizers takes place.

Producing crops with a yield of 3 000 kg/ha and more, created the need to investigate the exact amount of nutrients removed by tobacco from the soil.  This work has been completed and new norms for nutrient feeding have been established for different soil types in the different production areas, and are currently being implemented by growers.  The role that green manure and nitrogen mineralization plays in tobacco nutrition cannot be disregarded and fields are monitored under certain conditions to establish new norms for nitrogen minera-lization.

The success of plant nutrition is dependent on the:-

· right fertilizer
· at the right time

· in the right place

· in the right amount

· at the right price
Fertilizer management can be improved by fertilization through drip irrigation where the fertilizer is applied on a daily basis according to the need of the plant.  The LTGA has advanced research data on fertigation of tobacco and growers are beginning to implement this concept on commercial scale.  This will result in higher yields, at lower cost and improve tobacco quality.
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Fertigation of tobacco

Drip irrigation

Tobacco Varieties and Seed Integrity
The LTGA has been involved with cultivar development of flue-cure tobacco for the past 18 years.  The variety development is based on conventional breeding and no genetic modification takes place. The LTGA has a gene pool of flue-cured tobacco that contains resistance to Black Shank, Granville wilt, Meloidogyne incognita, M javanica and M. arenaria, Angular leaf spot, Alternaria, PVY virus, TMV virus, White Mold and Wild fire.

New varieties are subjected to a minimum standards program throughout all production areas.  Varieties produced by the LTGA have good processability, smoking qualities, are high yielding and will have specific known disease resistance.  A comprehensive database on varieties is maintained, this enables us to evaluate seasonal performance of varieties.  All the new varieties produced by the LTGA will commence as male sterile hybrids and the aim is to produce varieties with multiple disease resistance.

The LTGA has a plant pathology department assisting in the evaluation of breeding material for disease resistance, as well as a seed analysis laboratory that is accredited with ISTA (International Seed Testing Association) and tobacco seed of the highest quality is presented to growers.  The introduction of pellitized seed can be a huge benefit to growers in future, and demonstrations for commercial applications are in place.
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Nematode resistance



Blackshank resistance
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The use of Agrochemicals and Integrated Pest Management
SA Golden Leaf and the LTGA support the reduction of the use of agrochemicals, the lowering of the total amount of active ingredient used per ha tobacco planted, the use of safer and more environmentally friendly chemicals, the concept of integrated pest management and that only chemicals acceptable to the industry are used on tobacco.  It is essential that chemicals are used according to label instructions.  Chemicals must be stored in appropriate storing facilities and must only be used by authorized trained personnel.  All growers that wish to market their tobacco through SA Golden Leaf must keep record of all chemicals used on tobacco.

Chemical phase-out programme

The following schedule is in place to phase-out certain agrochemicals on tobacco use:

· Monocrotophos
-
disallowed since 2000

· Aldicarb

-
disallowed from 2004

· Methyl Bromide
-
disallowed from 2005

· * EDB


-
replace with Telone (date will be decided)
· The LTGA has an intensive research program to find a suitable replacement for EDB.  Telone can replace EDB, and is phased in slowly.  We are, however, investigating more environmental friendly chemicals.

Training

All extension and research personnel of the LTGA are required to undergo AVCASA training.  Under no circumstances, is any memeber of LTGA allowed to make recommendations for the use of unregistered chemicals. Training regarding chemicals to personnel and growers is ongoing.  All agro-chemical supply companies and representatives are advised regarding the SAGL GAP policy. The LTGA has monthly study group meetings with growers where all aspects of tobacco production are presented and discussed. Formal training to farm workers on subjects like chemical use, tractor driving, aids prevention and general literacy are given. The LTGA has a health and safety policy in place  
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Integrated Pest Management (IPM)
1. Introduction
Chemicals are used to protect crops from yield and quality losses caused by certain weeds, diseases, insects and nematodes.  However, the high cost of pesticides (directly: chemical cost, application cost, etc. and indirectly: human hazard and environmental contamination) and an increasing concern for off-target effects, particularly contamination of surface and groundwater, have caused farmers and the public to re-evaluate their use.  These concerns have resulted in a shift to Integrated Pest Management (IPM) as an approach to crop protection.  Therefore, the LTGA initiated a project to develop and implement IPM programs, which will form an integral part of socially  responsible farming practices.  
2. What is Integrated Pest Management?
IPM is a systematic way of controlling weeds, pests and diseases that combine chemical, cultural, and biological preventative and remedial practices into one program, resulting in pesticides only being used according to need, and to help produce crops more profitably.
3. Why use Integrated Pest Management?
Growers realize that pests and poor growth can lower crop yield and quality, especially in a high value crop like tobacco. Profits may also be lost when money is spent unnecessarily to control pests and diseases. IPM is designed to help growers protect their crops at the lowest possible cost. 
Another important benefit when using IPM is the replacement of highly toxic broad-spectrum chemicals with biological agents and target-specific chemicals to control weeds, insect pests and diseases.  
Therefore, IPM practices that reduce pesticide use can improve profitability and protect the environment and the crop. 
3.1   Advantages of IPM for the producer
· Increased consumer trust in the quality of the product.
· Conservation and optimal use of the natural enemies of pests.
· Stable, reliable crop yield and production.
· Increased profitability.
· Decrease in the levels of pest infestation.
· Decreased potential for the development of resistance to pesticides.
· A sustainable agricultural environment for future generations. 
· Lower chemical residues
3.2 Advantages of IPM for companies involved in the agricultural industry
· Increased market share and market value.
· Sustained market access, with a lower risk for restrictions.

· Opportunities for new markets and techniques.
· Environmental responsibility enhances corporate image.
4.
The tools available for IPM programs.
4.1 Cultural Practices 
· Soil sampling   -   to determine lime and fertilizer requirements.

· Crop rotation and use of disease-resistant varieties  -  are particularly important in any program to manage soil-borne diseases with minimal use of chemicals. Without crop rotations, diseases like Black shank may cause major crop damage, even when chemicals are used. 
· Land preparation  -  cultivation with tine implements and minimum tillage.
· Soil sampling for nematodes  -  soil-applied nematicides are very costly. Sampling for nematodes tells you whether or not such treatments are needed. If nematode populations are below economic threshold levels, nematicides can be eliminated or reduced.
· Soil sampling for disease  -  sampling for Black Shank can reduce applications of fungicides. 
· Avoid excess nitrogen  -  excess nitrogen also increases the need for sucker control and delays harvest, exposing the crop to more pests. 
· Early topping and controlling suckers  -  increase the effectiveness of sucker control with less chemicals. Reduce the attractiveness of tobacco to pests. Flowering plants attract more egg-laying moths than topped plants. Early topping also speeds the natural decline of aphid populations, thereby reducing the need for chemical control and improving both yield and quality. 
· Stalk and root destruction  -  adds minimal cost and reduces the likelihood of pest problems in succeeding years. This practice is most effective when used by all tobacco farmers in a given area. .
· Record keeping  -  with the history known of a specific land, preventative action can be taken in the following year.
4.2
Biological agents

Several micro-organisms occurring naturally in the soil have the ability to enhance plant growth as well as the control of certain pathogens and pests.  Several of these biological products are sold commercially.  Some of the biological agents tested for future use in tobacco production in South Africa are:
(1)
Trichoderma harziarum Rifai (Hyphomycetes)

Some of the useful characteristics which have been found include:
· Rhizosphere competence - the ability to colonize soil or growing medium in close proximity to the roots or the root surfaces of plants.
· Hyperparasitism - coiling around, penetrating and destroying the hyphae of other fungi e.g. pathogenic fungi.
· Competitive displacement of other organisms e.g. pathogenic fungi.
· Antibiosis - the killing, injury, or inhibition of growth of one species of micro-organism by another when one organism adversely affects the environment of the other.  
· Production of secondary metabolites.
· Induction of systemically acquired resistance in a plant to pathogens.
· Mineralization - increasing the availability of various minerals and nutrients to the plant.
· The production of plant growth hormones (IBA, gibberellins and cytokinins) by the fungus.
· Toxin reduction - the ability to reduce the levels of toxic compounds in soils which inhibit plant growth.
· A mycorrhizal association with plant roots.
Common root pathogens which are controlled by Trichoderma include:  Rhizoctonia solani, Pythium spp., Sclerotium rolfsii, Sclerotinia sclerotiorum, Verticillium spp. and Fusarium spp.
(2)
Mycorrhizal fungi:  Mixture of Glomus spp.

Advantages for plants include :
· Strong root development
· Increased uptake of nutrient and water
· Improved plant fitness and health even under stress conditions
(3)
Paecilomyces lilacinus fungi:  Micro-organism isolated from soil
· Penetrates and destroys nematode eggs, resulting in nematode control.
· Controls both nematode eggs and young larvae.
(4)
Bacillus spp. e.g Bacillus thuringiensis: 

Certain strains of the endospore forming bacterium, Bacillus, control larva such as American Bollworm.


(5)
Beaveria barciana



Control of nematodes.

4.3
Pest Alert
The use of SMS technology can be used as an early warning system, enabling producers to act preventative against a specific pest.

4.4     Scouting and Economic thresholds
Substitute scouting for preventively treatment. Most farmers look on preventive (systemic) insecticides as insurance against losses. On-farm tests demonstrate, however, that remedial sprays based on scouting are as effective and less expensive than preventively soil-applied systemics. Remember, using a systemic insecticide does not guarantee that remedial treatments will not be needed. Insect, weed, and disease scouting with economic thresholds can save money, reduce the use of pesticides and protect water quality. 
The goal of IPM is to keep pest numbers and crop damage below the economically-damaging level called the "economic threshold" (ET). The ET helps growers decide when it is economically practical to use a pesticide, and more importantly, when it is not. 
At population levels below ET, treatment is a waste of money, time, and pesticide. After planting, fields are scouted regularly to identify pests and evaluate population levels. Only when ET is approached are pesticides considered. Using an IPM approach, growers can feel confident they are using the minimum amount of pesticide necessary to produce a crop while minimizing undesirable off-target effects. 
If they wish to avoid unnecessary losses, growers must know, not only the pest level in each of their fields, but also the level, or economic threshold, at which the cost of the damage a pest is likely to do, outweighs that of controlling the pest. 

4.5
Traps and lures
The principle use of insect sex pheromones is to attract insects to traps for detection and determination of temporal distribution. In most instances, it is the males who are responders to female-produced sex pheromones. Trap baits, therefore, are designed to closely reproduce the ratio of chemical components and emission rates of calling females. Ideally, a trap bait should uniformly dissipate its pheromone content over time and not permanently retain or degrade the pheromone in the process. Trap baits of many designs have been tested over the years, but the hollow polyvinyl plastic fiber (emit from open ends), closed hollow fiber and bag (emit through walls) and laminated plastic flake (emit through walls and exposed edges) are commonly used today. Trap design is also critical for the effective use of traps for monitoring insect populations. Traps vary in design and size, dependent on the behaviour of the target insects. Consistent trapping protocols are essential for population evaluations, spray thresholds, and year to year comparisons. The information from trap catches can be very useful for decision making on insecticide applications or other control measures. For example, trap catches may indicate a loss of effect of pheromone on mating disruption and the need to reapply a pheromone treatment. Careful monitoring and experience in interpreting collected data are important for success. Traps may also be placed with the objective of destroying males for population control.

4.6
Target-specific chemicals
The proper selection of pesticides reduces the risk of crop loss, minimizes effects on the environment, and optimizes grower profits.  Target specific, soft chemicals available for IPM programs and registered on tobacco in South Africa include: Confidor, Vydate, Orthene and Steward.  

5.
Implementation of IPM
5.1
Seedbeds
During 2003 we obtained our first aim with the implementation of an IPM seedbed program on commercial seedbeds, in all the tobacco growing regions, at nine localities. Results showed that root development as well as root and green mass of seedlings from IPM beds were either on par or were better, when compared with those from the standard chemical program. Furthermore, no root diseases were detected on the IPM seedlings evaluated. The chemical products included in the IPM program cost 50% less while the active ingredient was reduced by 63% compared to the standard chemical program. The basis of our IPM program is the use of Trichoderma spp. and currently we are evaluating products from three suppliers (Axiom Bio-Products, Biological Control Products and Dagutat Biolab) with the goal to obtain registration on tobacco seedlings. 

The experimental IPM Seedbed program developed by the LTGA:
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Tobacco growers are encouraged to switch to permanent seedbeds.  The bark medium used in permanent seedbeds is well composted, eliminating the use of methyl bromide fumigation against nematode control. The use of Methyl bromide will be banned on tobacco from 2005.
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Methyl bromide fumigation on soil seedbeds will be banned on tobacco from 2005 in South Africa.

[image: image13.jpg]



Biological agents and target-specific chemicals with low active ingredient are currently evaluated at different localities by the LTGA for the production of seedlings using an IPM program.
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The LTGA IPM program on seedbeds was evaluated in all the tobacco growing regions at 9 localities during the 2003 season.  At all the locations, seedlings were produced free of root and leaf diseases.  Results showed that root development as well as root and green mass of seedlings from IPM beds were either on par or were better, when compared with those from the standard chemical program.  Based on the excellent results, three tobacco growers decided to switch to the LTGA IPM program in 2004.  
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Seedlings on the right were produced using the LTGA experimental IPM program, while seedlings on the left were grown with the standard chemical program.
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These sunshine yellow aphid traps were introduced as an early warning system of aphid flights into the seedbeds. Another advantage of these traps is the principle of every aphid caught is one less aphid in the seedbeds.  
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The use of Potato tuber moth pheromone traps around the seedbed terrain enables growers to monitor the population incidence of the moths in the bed, allowing accurate control at the right time.   

5.2
IPM in the field
Our second aim is the implementation of an IPM program for the cultivation of flue-cured tobacco in the field. Our studies focus on the following: (1) nematode control, (2) disease control, (3) insect control, (4) increased yield and (5) improved quality of the crop. 
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Biological products such as Paecilomyces lilacinus and Beaveria barciana for nematode control, Trichoderma harziarum for disease control and Trichoderma harziarum as well as Mycorrhizal fungi for increased yield and quality are evaluated in an IPM program by the LTGA. 
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For Potato tubermoth control, Last Call PTM (a product containing Potato tubermoth pheromone as attractant, and permethrin as insecticide) gave excellent results in field evaluations.   

Scouting and insect monitoring with traps
Weekly scouting of plants for larvae, eggs and insects, as well as moth and aphid counts in insect traps is necessary to decide on the appropriate action. Hence, a practical plant scouting method was developed by the LTGA to assess pest and disease populations, allowing the sensible use of target-specific chemicals when pre-determined economical thresholds are reached. 
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For scouting:  5 plants at 20 fixed locations are investigated for larvae, eggs, insects and diseases.

Sticky aphid traps and pheromone traps specific for Potato tuber moth and American bollworm were evaluated for the early detection of insect infestations and proved to be highly effective. 

[image: image22.jpg]o

2
B





At the left of the photo, an aphid trap and on the right a Potato tuber moth pheromone trap.  Further afield a green trap used to monitor the American bollworm moth populations.


IPM FIELD PROGRAM:  The LTGA developed an IPM pest management program based on target-specific chemicals which are only applied when economic thresholds are reached for each pest as determined by scouting and insect trap monitoring:


OONDDROOGTABAK-PLAAGBEHEERPROGRAM 2003/2004

	STADIUM
	PLAAG-PROBLEEM
	KONVENSIONEEL
	IPM

	-2 Weke
	Aalwurm
	EDB 30 l/ ha of Telone 60 – 90 l/ ha
	Telone 60 – 90 l/ ha 

	-1 Week
	Draadwurm
	Dursban 1,5 l/ ha
	Dursban 1,5 l/ ha

	Plant
	Aalwurm
	Vydate Korrel 10Kg/ha  of

Vydate SL op 3 weke  of

 Temik 20Kg/ha of

Nemacure Korrel 20Kg/ha  of

Nemacur EC op 3 weke
	Vydate Korrel 10Kg/ha

of

Vydate SL op 3 weke

	
	Plantluis
	Temik 10Kg/ha  of

Confidor 350ml/ha
	Confidor 350ml/ha

	
	Swartstam
	Ridomil 480EC 1,2 l/ ha
	Ridomil 480 EC 1,2 l/ ha

	Week 1
	Snywurm
	*Sipermetrien 100 ml/ha
	*Sipermetrien 100ml/ha

	
	Bladmyner
	*Sorba 100ml/100 liter
	*Sorba 100ml/100 liter

	
	Onkruid
	*Command 1 – 2 l/ ha
	*Command 1 – 2 l/ ha

	
	Uintjies
	Authority 250g/ha

(Gerigte bespuiting)
	Authority 250g/ha

(Gerigte bespuiting)

	Week 2
	Plantluis
	Metamidofos 100ml/100 liter water
	Spuit op verkenning

(Plantluis Orthene 200g/100 l 

	Week 3
	Blaarmyner
	Sorba 100 ml/100 liter water
	Sorba 100 ml/100 l

	
	Plantluis
	 Metamidofos 100ml/100 liter water
	Spuit op verkenning

(Plantluis Orthene 200g/100 l)

	
	Aalwurm
	Vydate SL 2l/ ha  of

Nemacur EC 3l/ ha
	Vydate 2 l/ ha

	Week 4
	Plantluis

Blaarmyner

Bolwurm


	Metamidofos 200ml/100 liter water


	Spuit op verkenning

(Plantluis Orthene 200g/100 l 

Blaarmyner en Bolwurm – Steward 90ml/ha (35ml/100 l)

	
	Onkruid
	Butisan 800ml/ha (gerig)

Frontier Optima 0,75 liter
	Butisan 800ml/ha (gerig)

	
	Swartstam
	Ridomil 480 EC 600 ml/ha
	Ridomil 480 EC 600 ml/ha

	Week 5
	Plantluis

Blaarmyner

Bolwurm
	Metamidofos 200 ml/100 liter water


	Spuit op verkenning

(Plantluis Orthene 200g/100 l 

Blaarmyner en Bolwurm – Steward 90ml/ha (35ml/100 l)


	Week 6
	Plantluis

Bolwurm

Tabakslak
	Metamidofos 200 ml/100 liter water


	Spuit op verkenning

(Plantluis Orthene 200g/100 l 

Bolwurm – Steward 90ml/ha (35ml/100 l)

	
	Aalwurm
	Vydate SL 4 l/ ha  of

Nemacur EC 3l/ ha
	Vydate SL 4 l/ ha



	Week 7
	Plantluis

Bolwurm

Tabakslak
	Metamidofos 200 ml/100 liter water


	Spuit op verkenning

(Plantluis Orthene 200g/100 liter water)

Bolwurm – Steward 90ml/ha (35ml/100 l)

	Week 8 - 10
	Plantluis

Bolwurm

Tabakslak
	Metamidofos 200 ml/100 liter water


	Spuit op verkenning

(Plantluis Orthene 200g/100 liter water)

Bolwurm en Tabakslak –

Lannate 225 ml/100 liter

	10 Weke +
	Bolwurm

Laceworm

Tabakslak
	Lannate 225 ml/100 liter water

(Stuif met Karbarielpoeier buite om die land vir tabakslak)
	Spuit op verkenning

(Lannate 225 ml/100 liter water)


· 300ml baan toediening

Notas:
· Buffer die spuitwater vir die volgende middels:

-Metamidofos en Vydate

· Sorba is nie mengbaar met Lannate of Vydate nie.

· Spuit tydens koel tye van die dag.

· IPM verkenningstabelle – sien Rekordhoudingboekie.


5.3

Evaluation of IPM in the field on a commercial scale
The IPM field program was introduced with great success on 25 hectares of commercially grown tobacco during 2003. 
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Once a week, scouting was done for larvae, eggs and insects at fixed points in the 25 hectare tobacco field.  When the pre-determined threshold for a specific pest was reached, appropriate action was taken according to the LTGA IPM pest control program.
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Each leaf of 5 plants per scouting point was investigated.
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Once a week the male potato tuber moths caught in the potato tuber moth pheromone traps (trap on the right) were counted.  During the first 5 weeks after planting, control measures with Sorba or Last Call PTM can be taken once the threshold of an average of 20 moths are reached. The aphid trap (left) was used to monitor the aphid populations.   
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Tobacco produced using an IPM program will have somedamage, but because economic thresholds for the different pests are used, this loss is minimal compared to the cost saved on chemicals which are only used when necessary.  
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The result :  Successful tobacco cultivation at lower production cost while taking the environment, the worker and the user of our tobacco products into consideration. 

Conclusion:
The availability of a well tested LTGA IPM program will enable tobacco growers to cultivate tobacco in South Africa in a more environmentally friendly way, while saving on production costs as well.  

[image: image29.png]Social Responsibility Checklist for
SAGL Tobacco Growers
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Grower/Manager: =~
Secton: LTKV-LTGA

Daty

WHY?: To introduce an environmental and social responsibility prograrm for tobacco growers in South Afiica

Traceability
1.1 Is the tobaceo traceable to the farm where it has been grown?

1.2 Are the residues on tobaceo traceable ta the farm whers it has been grown?
1.3 Is the plastic in boxes traceable to the farm?.

Record keeping
Does the grower record ALL activities of tobacco cultivation outined beiow to cormply

with GAP (Good Agricultural Practices) by
2.1 Keeping up to date records?
2.2 Keeping records for a minimur of two years ?

3.1 Cultivar choice: Do growers choose cultivar most suitable for climate and
disease pressure?

Does the grower choose a cultivar that will satisfy custorer needs

(balanced tobacco crop) ?
3.2 Seed Quality: Does the grower use seed of known quality from an accredited supplier?

Does the grower keep record of variety narme, variety purity, batch nurmber?

Does the grower select cultivars which possess
resistanceftolerance to important pests/diseases?
3.4 Nurseries: Does the grower inspect seedlings from nurseries for pests and diseases?

3.3 Pest/Disease tolerance/resistance

Does the grower keep records of pesticide treatrments applied?.

Site history and site manageme
4.1 Records and identification: Does the grower keep permanent records of the crops

and agronomic activties for each field/greenhouse ?
Has a visual identification or reference syster for each field been implemented?

4.2 Risk assessments: Did the grower undertake and record risk assessment for new
agricultural sites, taking into account prior use and potential impacts on
adjacent crops and environrment?

Is there a corrective action plan with strategies to minimize identified risks?
(This must be developed and recorded)

4.3 Crop rotation: Is there a crop rotation systern?,

(The rotation crops must not increase disease pressure).

YES NO





[image: image30.png]5.1 Soil type mapping: Are there soil maps for the farm for managerment and planning
purposes?
Does the grower use agricultural practices and equipment to improve soil
structure and avoid compaction?
Does the grower minimise soil erosion with cortect field
culivation techniques?
nigation: Does the grower furigate soils with necessary precautions?
Does the grower calibrate and use the correct furmigation dosage?
5.5 Substrates: Does the grower re-cycle bark mediur by stearm steriization of the bark?

5.2 Cultivatio

5.3 Soil eros

5.4 Soil i

Eerilizer usage
6.1 Nutrient requirements: Does the grower base fertilizer applications on soil analysis
and crop requirements?
6.2 Advice on fertilizer: Does the grower apply fertlizer according to advisor's
recommendations?
6.3 Records of applications: Does the grower record all soil and foliar fertlizer applications
in a crop dairy (location, date, quantity, type, method, operator)?
ing and frequency: Does the grower consider quantity and timing of fetiizer
application for maximurn benefits/minimurn losses?

6.5 Application machinery: Is agricultural equiprment kept in good condition and calibrated?
6.6 Fertiliser storage: Does the grower keep up to date stock records?

Do the grower store fertilizer separate from pesticides (diferent rooms if possible)?

Storage in a clean, dry location (prevent water source contarrination)?

Fettlizer not stored with nursery stock or fresh produce.

Are hazard and risk areas clearly indicated?.
6.7 Organic manure: Does the grower use organic manure based on nutrient

management plans?

6.4 Ti

7.1 Predicting irrigation requirements: Does the grower use systematic prediction
methods to determine crop requirernent for water?
7.2 Irvigation method: Does the grower keep records of iigation water used?
(An efficient, commercially practical water delivery system will conserve scarce water
resources. Awater management plan system for re-use, inigation at night etc.
will optimise water usage and reduce waste.)
7.3 Water quality: Does the water meet the requirements for agricultural use?
(igation water should be of good quality, with microbial,
chermical and mineral pollstants below acceptable levels.)
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8.1 Basic elements of crop protection: Does the grower use minimum pesticides to
protect crops?
Does the grower understand and adopt IPM (integrated Pest Managerent) programs?
(mplerment IPM through training/advice from extension officers and reseachers. )
8.2 Choice of chemicals: Does the grower use only chemicals officially registered and
specific to the target pest, weed or disease?
Does the grower follow an anti-resistance strategy?
Does the grower keep a current lst of all products that are used?
8.3 Advice on quantity and type of pesticide: Does the grower use recommendations by
qualified advisors?.
8.4 Records of application: Does the grower keep records of crop name, location, date,
trade narme and name of operator for all applications of pesticides?
ing and instructions: Are workers trained in handling of pesticides?
Does the grower give clear instructions on lacation of application, cherical dosage
and application technique?
8.6 Protective clothing/equipment: Are workers equipped with suitable protective clothing
according to label instructions?
Do the workers wear protective clothing?.
Is protective clothingfequipment stored separate from pesticides?
8.7 Pre-harvest interval: Do growers follow registered pre-harvest intervals indicated
in registration labels?)
8.8 Spray equipment: Do growers use suitable spray equipment?

8.5 Safety, trai

Do growers have & maintenance and annual calibration managernent program?
Do growers follow label instructions?
8.9 Pesticide residue analysis: Required analysis done by BATSA, no action required
8.10 Pesticide storage: Do growers store pesticides in a secure, frost resistant, fire-resistant,
well ventiated, well lit lncation? (Spillage in pesticide store have to be retained. )
‘Are measuring and mixing facilties provided?
Are there emergency facilties provided (eye wash, clean water, sand)?
Do growers limit access to pesticide store to trained workers?
Do growers supply accident procedure and emergency numbers?
Do growers keep inventory list in store?
Do growers store pesticides in original package?
Do growers store powders above liguids?

Are there potential danger signs on access doors?

8.1 Empty pesticide containers: Do growers handle empty pesticide containers in a responsible
manner? (Rinse empty containers three times, return rinsate to spray tank
Do not re-use containers, pierce and dispose when possible.
Observe local regulations for disposals.)

H
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9.1 Hygiene: Are there clean toilets and washing facilties for workers?
Is there a tailet within 500m of working activites in a field?
9.2 Packaging on farms: Is care taken to avoid contarnination by physical (plastics)
and cherical hazards?

Waste and pollution management, recycling and re-use
10.1 Identify waste and pollutant: 1.D. all possible waste products and sources of pollution
10.2 Waste and pollution action plan: Implement plan to avoidfreduce wastage and pollution

Do you recycle waste in order to avoid land-il?

Worker health, safety and welfare
1.1 Risk assessment: Is there an action plan to promote safe, healthy working conditions?
11.2 Training: Is formal training for workers operating complex/dangeraus equipment provided?
Do you keep records of training?.
Have workers been trained in First aid?.
Are accident and emergency procedures in the approptiate language displayed?
11.3 Facilities and equi Did you supply first aid boxes at permanent sites
or i the manager's vehicle at field work?,
Do workers handiing pesticides receive annual health checks?

(This is required by law.)
11.5 Hygiene: Do you give basic training in hygiene requirements for workers?
(hand cleaning, covering of skin cuts, confinement of smoking, eating and drinking
only in permitted areas, etc.). (Prermises should be clear of litter and waste)
Do you provide waste disposal bins? Are pests controlled at packing and storage sites?

11.6 Welfare: Do you comply with local and national regulations? (wages, workers age,
working hours, working conditions, job securty, unions, pensions,
legal and health requirements).
Do you supply habitable living quarters with basic senices and facilties?
nental issues
12.1 Impact of farming on the environment: To satisfy consumer concens,
consider ways to reduce impact of farming actvties on the emiranment (reduce soil erosion,
prevent leaching of ertliser into water sources, etc.)
12.2 Wildlife and conservation policy: Do growers have a conservation plan?
(Develop and manage widife and conservation policy plan to enhance
environmmental biodiversity on the farm )
Complaint form
13.1 Do you keep a record of all complaints relating to tobacco cultivation and
handling (plastic, sorting, residues)?
Do you keep documents of cortective actions taken?
nternal audit
14.1 Do you undertake a yearly intemal audit of the good agricultural practices (GAF) on your farm?.
Do you keep auditing documents as well as proof of cortective actions?

1 111 1





Energy and fuel consumption

All South African flue-cured tobacco is cured with coal.  The average norm for fuel consumption is 2 kg of coal per kg cured tobacco.  Efficient curing management and improved barn structures, enable growers to improve this figure to 1,2 kg coal/kg cured leaf.  Ongoing research on Delta – T curing methods and improved heat exchangers will enable growers to maintain this figure.  Better curing  scheduling, harvesting regimes, upgrading of curing facilities and new improved curing systems e.g.  “The Stegman curing system” (See picture) will improve quality, dry mass and energy consumption, both for coal and electricity.
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BLACK ECONOMIC EMPOWERMENT (BEE) 
The Hereford small farmers development project.
Tobacco RSA, as representative body of the tobacco industry in South Africa, is committed to social responsibility in all aspects of tobacco production.  We shall strive to invest in job creation and empowering previously disadvantaged communities by our active involvement in BEE.

The Hereford Small Farmers Project is aimed at the economic and social empowerment of small farmers on the Hereford smallholding near Groblersdal to become independent tobacco farmers in a period of five years.  Presently there are 33 families of which 19 have committed themselves to plant 1 hectare each of tobacco for the coming season.  Main role players are Tobacco RSA, BAT SA, SAGL, and the Mpumalanga Department of Agriculture.

Developments to date include:

· The completion of a large dam and irrigation infrastructure by government

· The restoration of a community hall by MKTV and local farmers

· The appointment of dedicated extension officers from SAGL(funded by Tobacco RSA with donor funds) for the project

· The appointment of a steering committee comprising of Tobacco RSA, 

BATSA and SAGL, with a project leader from Tobacco RSA. A matrix organisation structure was developed and implemented to define responsibilities of every one involved

· The repair of 21 houses, 21 curing barns and 21 tobacco stores

· The installation of a bore hole pump, water pipe line for drinking water and the cleaning of drinking water dams

· The establishment of a food distribution program for the 19 farmers which ended in January 2004

Accomplishments: 

1. A total of 20,66 ha of tobacco planted by the 19 farmers

2. All planned land practices completed

3. Topping of tobacco nearly completed and crop is ripening and looks like a bumper crop

4. Rainfall more than 324 mm – irrigation not necessary up to now

5. Trial runs of curing barns in process with lugs
6. Fences of phase 1 completed

7. Repair work of roads completed
Planned Actions

1. The funding of a Crèche for pre-school children on the farm

2. Literacy training for all the farmers and their families
This project illustrates the commitment of the tobacco industry towards the future of tobacco in SA, as well as the role of the industry in helping the government to rebuild this country. It has also been proved all over the world that tobacco is the ideal crop for emerging farmers. More than 90 % of all tobacco produced in Africa is done by small scale growers. It is a high value crop and, therefore, families can make a living on small pieces of land. 
The development of such a project comprises capital expenditure, social upliftment expenditure and financing of production costs. Training of people in different skills forms the backbone of the investment in people for the long term.
The project has the potential to achieve positive results for all the role players involved and a promotional visitors’ day was very successful with an attendance of more than 130 guests.

HEREFORD PROJECT 2004
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10 Weke +


Gebruik produkte met kort onthoudingsperiode en staak oesproses.
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SaailingProgram2004

		

		Stadium		Aanbeveling				Probleem

		Voorbe-						Sterilisasie

		reiding						Sterilisasie

				200 ml Dursban				Miere

				Chemiese Program		Eksperimentele IPM Program

		Met Saai		Pro-plant 250ml/100l saaiwater				"Damping Off"

		Oor Gras						Insekte

		Na opkoms:

		W 2						Alg grondswamme

		W 3						"Damping Off"

		W 4						Plantluise

		W 5		Kaptan 200g/100l				Alg grondswamme

								Swartwortelvrot

		W 6		Spuit met verkenning (miere/krieke):				Insekte

				Orthene 200g/100l (ligte bespuiting)

		W 7		Sorba 100ml/100l +		Sorba 100ml/100l +		Aartappelmot

				Benlate 200g/100l + Zineb 200g/100l				Blaarsiektes

				(medium bespuiting)		(medium bespuiting)		Antraknose

		W 8		Dimildex 400g/100l				Wildvuur

				(ligte bespuiting na blaarsny)				Alg grondswamme

		W 9		Benlate 200g/100l + Zineb 200g/100l				Blaarsiektes

				(medium bespuiting)				Antraknose

		W 10		Dimildex 400g/100l				Wildvuur

				(ligte bespuiting na blaarsny)				Antraknose

						(medium bespuiting)

		W 11		Benlate 200g/100l + Zineb 200g/100l				Blaarsiektes

				(medium bespuiting)				Antraknose

		W 12		Dimildex 400g/100l +				Wildvuur

		7-10 dae v		Sorba 100ml/100l		Sorba 100ml/100l (ligte bespuiting)		Aartappelmot

		uitplant		(ligte bespuiting na blaarsny)				Alg grondswamme

		Uitgestelde		Dien toe W13 dag1 en herhaal		Dien toe W13 dag1 en herhaal

		uitplant:		daarna weekliks W 9-W 11		daarna weekliks W 10-W 12

		W 13 Dag1		Apron XL 35ml/100l +				Swartstam

				Confidor 30ml/100l		Confidor 30ml/100l		Plantluise en

						(1.5 l/m2 drench)		tabakslak

		Dag2				Cabrio 40ml/100l		Swartstam

				Baytan 330ml/100l				Rhizoctonia

		Dag4		Vydate 800ml/100l		Vydate 800ml/100l		Aalwurm/wortel-

				(Swaar bespuiting)		(Swaar bespuiting)		stimulant

		Slegs geregistreerde produkte is toelaatbaar in die Chemiese Program.

		Gereelde verkenning is nodig om siektes of insekte waar te neem en die nodige beheermaatreëls te tref.

		Indien Bolwurm voorkom, dien Orthene 200g/100l (ligte of medium bespuiting) toe.

		dien Dimildex (400g/100l, ligte bespuiting) so gou moontlik toe.

		skade-simptome opgemerk word.



Tabaksaailing Spuitprogram 2004



KOSTETABEL2004

		Kosteberekening Chemiese Program 2004																Kosteberekening IPM Program 2004

		30m x 1.2m = 36m2 Permanente bedding																30m x 1.2m = 36m2 Permanente bedding

		Stadium		Produk		Produk/		Produk		Pak		Koste (R)		A.i.				Stadium		Produk		Produk/		Produk		Pak		Koste (R)		A.i.

						36m2		pryse (R)		grootte		per 36m2		(g)								36m2		pryse (R)		grootte		per 36m2		(g)

		Saailing groeimedium (Vervoer uitgesluit)										173.68						Saailing groeimedium (Vervoer uitgesluit)										173.68

		Voorberei		Sporekill		90 ml		79.50		1L		7.20		10.8				Voorberei		Sporekill		90 ml		79.50		1L		7.20		10.8

				Dursban		36 ml		270.00		5L		1.94		17.28						Dursban		36 ml		270.00		5L		1.94		17.28

		Met saai		Proplant		135 ml		276.10		1L		37.26		97.47				Met saai		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		Oor gras		Orthene		35.1 g		66.25		500g		4.67		26.34				Oor gras		Orthene		35.1 g		66.25		500g		4.67		26.33

		Na opkoms:																Na opkoms:

		W3		Apron XL		18.9 ml		2099.00		1L		39.69		6.62				W2		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W4		Confidor		16.2 ml		1042.50		1L		16.90		5.67				W3		Apron XL		18.9 ml		2099.67		1L		39.69		6.62

		W5		Kaptan		108 g		162.86		2kg		8.75		54				W4		Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W6		Othene		7.2 g		66.25		500g		0.96		5.4				W5		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W7		Sorba		9 ml		835.31		5L		1.53		0.45				W7		Sorba		9 ml		835.31		5L		1.53		0.45

				Benlate		18 g		144.00		1kg		2.59		9						Cabrio		3.6 ml		4200.00		5L		3.02		0.9

				Zineb		18 g		123.88		2kg		1.12		12.6						Zineb		18 g		123.88		2kg		1.12		12.6

		W8		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W8		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W9		Benlate		18 g		144.00		1kg		2.59		9				W10		Cabrio		3.6 ml		4200.00		5L		3.02		0.9

				Zineb		18 g		123.88		2kg		1.12		12.6						Zineb		18 g		123.88		2kg		1.12		12.6

		W10		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W12		Sorba		3.6 ml		835.31		5L		0.61		0.18

		W11		Benlate		18 g		144.00		1kg		2.59		9						Tricho		3.24 g		1442.00		2,25Kg		2.07		0

				Zineb		18 g		123.88		2kg		1.12		12.6				W13 Dag1		Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W12		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W13 Dag2		Cabrio		14.4 ml		4200.00		5L		12.10		3.6

				Sorba		3.6 ml		835.31		5L		0.61		0.18				W13 Dag4		Vydate		144 ml		700.00		5L		20.16		44.64

		W13 Dag1		Apron XL		18.9 ml		2099.67		1L		39.69		6.62				Totale vir 36m2 saadbed:										$314.02		148.2g

				Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W13 Dag2		Baytan		178.2 ml		332.41		1L		59.16		26.73

		W13 Dag4		Vydate		144 ml		700.00		5L		20.16		44.64

		Totale vir 36m2 saadbed:										$441.13		409.4g

		Kosteberekening Chemiese Program 2004																Kosteberekening IPM Program 2004

		30m x 1.2m = 36m2 Grond bedding																30m x 1.2m = 36m2 Grond bedding

		Stadium		Produk		Produk/		Produk		Pak		Koste (R)		A.i.				Stadium		Produk		Produk/		Produk		Pak		Koste (R)		A.i.

						36m2		pryse (R)		grootte		per 36m2		(g)								36m2		pryse (R)		grootte		per 36m2		(g)

		Metielbromied beroking (10g/m2)										162		352.8				Metielbromied beroking (10g/m2)										162		352.8

		Voorberei		Sporekill		90 ml		79.50		1L		7.20		10.8				Voorberei		Sporekill		90 ml		79.50		1L		7.20		10.8

				Dursban		36 ml		270.00		5L		1.94		17.28						Dursban		36 ml		270.00		5L		1.94		17.28

		Met saai		Proplant		135 ml		276.10		1L		37.26		97.47				Met saai		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		Oor gras		Orthene		35.1 g		66.25		500g		4.67		26.34				Oor gras		Orthene		35.1 g		66.25		500g		4.67		26.33

		Na opkoms:																Na opkoms:

		W3		Apron XL		18.9 ml		2099.00		1L		39.69		6.62				W2		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W4		Confidor		16.2 ml		1042.50		1L		16.90		5.67				W3		Apron XL		18.9 ml		2099.67		1L		39.69		6.62

		W5		Kaptan		108 g		162.86		2kg		8.75		54				W4		Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W6		Othene		7.2 g		66.25		500g		0.96		5.4				W5		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W7		Sorba		9 ml		835.31		5L		1.53		0.45				W7		Sorba		9 ml		835.31		5L		1.53		0.45

				Benlate		18 g		144.00		1kg		2.59		9						Cabrio		3.6 ml		4200.00		5L		3.02		0.9

				Zineb		18 g		123.88		2kg		1.12		12.6						Zineb		18 g		123.88		2kg		1.12		12.6

		W8		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W8		Tricho		3.24 g		1442.00		2,25Kg		2.07		0

		W9		Benlate		18 g		144.00		1kg		2.59		9				W10		Cabrio		3.6 ml		4200.00		5L		3.02		0.9

				Zineb		18 g		123.88		2kg		1.12		12.6						Zineb		18 g		123.88		2kg		1.12		12.6

		W10		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W12		Sorba		3.6 ml		835.31		5L		0.61		0.18

		W11		Benlate		18 g		144.00		1kg		2.59		9						Tricho		3.24 g		1442.00		2,25Kg		2.07		0

				Zineb		18 g		123.88		2kg		1.12		12.6				W13 Dag1		Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W12		Dimildex		14.4 g		525.00		25kg		0.30		12.24				W13 Dag2		Cabrio		14.4 ml		4200.00		5L		12.10		3.6

				Sorba		3.6 ml		835.31		5L		0.61		0.18				W13 Dag4		Vydate		144 ml		700.00		5L		20.16		44.64

		W13 Dag1		Apron XL		18.9 ml		2099.67		1L		39.69		6.62				Totale vir 36m2 saadbed:										$302.34		501.04

				Confidor		16.2 ml		1042.50		1L		16.90		5.67

		W13 Dag2		Baytan		178.2 ml		332.41		1L		59.16		26.73

		W13 Dag4		Vydate		144 ml		700.00		5L		20.16		44.64

		Totale vir 36m2 saadbed:										$429.45		762.19

		Vergelykende kostes:												Vergelykende A.i. (g)

										2004														2003		2004

		Chemiese bedding				(permanent)				$441.13				Chemiese bedding						(permanent)				486.3		409.4

		IPM bedding				(permanent)				$314.02				IPM bedding						(permanent)				140.4		148.2

		Besparing								$127.11				Vemindering in A.i. (g)										345.9		261.2

										29%														71%		64%

		Chemiese bedding				(grond)				$429.45				Vergelykende A.i. (g)

		IPM bedding				(grond)				$302.34																2004

		Besparing								$127.11				Chemiese bedding						(grond)						762.2

										31%				IPM bedding						(grond)						501.0

														Vemindering in A.i. (g)												261.2

																										64%





KosteChemie2004

		Kosteberekening				2004		Chemiese program						30m x 1.2m = 36m2 bedding

																																		2004		2003

								Aantal		Volume																				ai		ai/eenheid		ai/spuit

		Produk		Hoeveel		Eenheid		bespuitings		totaal				Verspreider		Prys		Verpakking		per eenheid		Finaal		Produk		Hoeveelheid

		Sporekill		90		ml		1		90				Hygrotech		79.5		1L		0.08		7.20		Sporekill		90		ml		120g/l		0.12g/ml		10.8		10.8

		Dursban		36		ml		1		36		1		Agricura		270		5L		0.054		1.94		Dursban		36		ml		480g/l		0.48g/ml		17.28		17.28

		Proplant		135		ml		1		135		2		Avello		276.1		1L		0.276		37.26		Proplant		135		ml		722g/l		0.722g/ml		97.47		97.47

		Orthene		35.1		g		1		35.1		3		Avello		66.25		500g		0.133		4.67		Orthene		35.1		g		750g/kg		0.75g/g		26.34		52.68

		Apron XL		18.9		ml		1		18.9		4		Novon		2099		1L		2.1		39.69		Apron XL		18.9		ml		350g/l		0.35g/ml		6.62		6.62

		Confidor		16.2		ml		1		16.2		5		Bayer		1042.5		1L		1.043		16.90		Confidor		16.2		ml		350g/l		0.35g/ml		5.67

		Kaptan		108		g		1		108		6		Agricura		162.86		2kg		0.081		8.75		Kaptan		108		g		500g/kg		0.5g/g		54		54

		Othene		7.2		g		1		7.2		7		Avello		66.25		500g		0.133		0.96		Othene		7.2		g		750g/kg		0.75g/g		5.4		5.4

		Sorba		9		ml		1		9				Novon		835.31		5L		0.17		1.53		Sorba		9		ml		50g/l		0.05g/ml		0.45

		Benlate		18		g		1		18				Agricura		144		1kg		0.144		2.59		Benlate		18		g		500g/kg		0.5g/g		9		9

		Zineb		18		g		1		18		8		Bayer		123.88		2kg		0.062		1.12		Zineb		18		g		700g/kg		0.7g/g		12.6		9		Bravo		500g/l

		Dimildex		14.4		g		1		14.4		9		Agricura		525		25kg		0.021		0.30		Dimildex		14.4		g		850g/kg		0.85g/g		12.24		12.24

		Benlate		18		g		1		18				Agricura		144		1kg		0.144		2.59		Benlate		18		g		500g/kg		0.5g/g		9		9

		Zineb		18		g		1		18		10		Bayer		123.88		2kg		0.062		1.12		Zineb		18		g		700g/kg		0.7g/g		12.6		9		Bravo		500g/l

		Dimildex		14.4		g		1		14.4		11		Agricura		525		25kg		0.021		0.30		Dimildex		14.4		g		850g/kg		0.85g/g		12.24		12.24

		Benlate		18		g		1		18				Agricura		144		1kg		0.144		2.59		Benlate		18		g		500g/kg		0.5g/g		9		9

		Zineb		18		g		1		18		12		Bayer		123.88		2kg		0.062		1.12		Zineb		18		g		700g/kg		0.7g/g		12.6		9		Bravo		500g/l

		Dimildex		14.4		g		1		14.4				Agricura		525		25kg		0.021		0.30		Dimildex		14.4		g		850g/kg		0.85g/g		12.24		12.24

		Sorba		3.6		ml		1		3.6		13		Novon		835.31		5L		0.17		0.61		Sorba		3.6		ml		50g/l		0.05g/ml		0.18		0.18

		Apron XL		18.9		ml		1		18.9				Novon		2099.67		1L		2.1		39.69		Apron XL		18.9		ml		350g/l		0.35g/ml		6.62		6.62

		Confidor		16.2		ml		1		16.2		14		Bayer		1042.5		1L		1.043		16.90		Confidor		16.2		ml		350g/l		0.35g/ml		5.67		5.67

		Baytan		178.2		ml		1		178.2		15		Bayer		332.41		1L		0.332		59.16		Baytan		178.2		ml		150g/l		0.15g/ml		26.73		26.73

		Vydate		144		ml		1		144		16		Agricura		700		5L		0.14		20.16		Vydate		144		ml		310g/l		0.31g/ml		44.64		44.64

						toedienings		16		aksies										Totaal		267.45												409.39		27		orthene lig		750g/kg		x5

																																				40.5		orthene medium		750g/kg		x3

																																				486.31





KosteIPM2004

		Kosteberekening				2004		IPM program						30m x 1.2m = 36m2 bedding

								Aantal		Volume																														2004		2003

		Produk		Hoeveel		Eenheid		bespuitings		totaal						Prys		Verpakking		per eenheid		Finaal				Hoeveel		Eenheid								ai		ai/eenheid		ai/spuit

		Sporekill		90		ml		1		90				Hygrotech		79.5		1L		0.08		7.20		Sporekill		90		ml		Sporekill		90		ml		120g/l		0.12g/ml		10.8		10.8

		Dursban		36		ml		1		36		1		Agricura		270		5L		0.054		1.94		Dursban		36		ml		Dursban		36		ml		480g/l		0.48g/ml		17.28		17.28

		Tricho		3.24		g		1		3.24		2		BCP		1442		2,25Kg		0.64		2.07		Tricho		3.24		g		Tricho		3.24		g		0		0		0		0

		Orthene		35.1		g		1		35.1		3		Avello		66.25		500g		0.133		4.67		Orthene		35.1		g		Orthene		35.1		g		750g/kg		0.75g/g		26.33		26.33

		Tricho		3.24		g		1		3.24		4		BCP		1442		2,25Kg		0.64		2.07		Tricho		3.24		g		Tricho		3.24		g		0		0		0		0

		Apron XL		18.9		ml		1		18.9		5		Novon		2099.67		1L		2.1		39.69		Apron XL		18.9		ml		Apron XL		18.9		ml		350g/l		0.35g/ml		6.62		6.62

		Confidor		16.2		ml		1		16.2		6		Bayer		1042.5		1L		1.043		16.90		Confidor		16.2		ml		Confidor		16.2		ml		350g/l		0.35g/ml		5.67		5.67

		Tricho		3.24		g		1		3.24		7		BCP		1442		2,25Kg		0.64		2.07		Tricho		3.24		g		Tricho		3.24		g		0		0		0		0

		Sorba		9		ml		1		9				Novon		835.31		5L		0.17		1.53		Sorba		9		ml		Sorba		9		ml		50g/l		0.05g/ml		0.45

		Cabrio		3.6		ml		1		3.6				Avello		4200		5L		0.84		3.02		Cabrio		3.6		ml		Cabrio		3.6		ml		250g/l		0.25g/ml		0.9		0.9

		Zineb		18		g		1		18		8		Bayer		123.88		2kg		0.062		1.12		Zineb		18		g		Zineb		18		g		700g/kg		0.7g/g		12.6		9		Bravo

		Tricho		3.24		g		1		3.24		9		BCP		1442		2,25Kg		0.64		2.07		Tricho		3.24		g		Tricho		3.24		g		0		0		0		0

		Cabrio		3.6		ml		1		3.6				Avello		4200		5L		0.84		3.02		Cabrio		3.6		ml		Cabrio		3.6		ml		250g/l		0.25g/ml		0.9		0.9

		Zineb		18		g		1		18		10		Bayer		123.88		2kg		0.062		1.12		Zineb		18		g		Zineb		18		g		700g/kg		0.7g/g		12.6		9		Bravo

		Sorba		3.6		ml		1		3.6		11		Novon		835.31		5L		0.17		0.61		Sorba		3.6		ml		Sorba		3.6		ml		50g/l		0.05g/ml		0.18

		Tricho		3.24				1		3.24		12		BCP		1442		2,25Kg		0.64		2.07		Tricho		3.24				Tricho		3.24		g		0		0		0		0

		Confidor		16.2		ml		1		16.2		13		Bayer		1042.5		1L		1.043		16.90		Confidor		16.2		ml		Confidor		16.2		ml		350g/l		0.35g/ml		5.67		5.67

		Cabrio		14.4		ml		1		14.4		14		Avello		4200		5L		0.84		12.10		Cabrio		14.4		ml		Cabrio		14.4		ml		250g/l		0.25g/l		3.6		3.6

		Vydate		144		ml		1		144		15		Agricura		700		5L		0.14		20.16		Vydate		144		ml		Vydate		144		ml		310g/l		0.31g/ml		44.64		44.64

						Totaal		15		aksies										Totaal		140.34																		148.24		140.41

																																								2.76:1





2003

		

		Stadium		Aanbeveling				Probleem

		Voorbe-						Sterilisasie

		reiding						Sterilisasie

				200 ml Dursban				Miere

				Chemiese Progrm		Eksperimentele IPM Program

		Met Saai		Pro-plant 250ml/100l saaiwater				Beddingvrot

		Dien oor gras toe:

								Insekte

		Na opkoms:

		W 2						Alg grondswamme

		W 3						Beddingvrot

								"Damping Off"

				Orthene 200g/100l (ligte bespuiting)				Insekte

		W 4		Orthene 200g/100l (ligte bespuiting)				Plantluise en

								Insekte

		W 5		Kaptan 200g/100l + Orthene 65g/100l				Alg grondswamme

								Swartwortelvrot

								Insekte

		W 6		Orthene 200g/100l (ligte bespuiting)				Insekte

		W 7		Orthene 200g/100l +				Insekte

				Benlate 200g/100l + Bravo 200ml/100l				Blaarsiektes

				(medium bespuiting)		(medium bespuiting)		Antraknose

		W 8		Orthene 200g/100l				Insekte

				Dimildex 400g/100l				Wildvuur

				(ligte bespuiting na blaarsny)				Alg grondswamme

		W 9		Orthene 200g/100l +				Insekte

				Benlate 200g/100l + Bravo 200ml/100l				Blaarsiektes

				(medium bespuiting)				Antraknose

		W 10		Orthene 200g/100l +				Insekte

				Dimildex 400g/100l				Wildvuur

				(ligte bespuiting na blaarsny)				Antraknose

						(medium bespuiting)

		W 11		Orthene 200g/100l +				Insekte

				Benlate 200g/100l + Bravo 200ml/100l				Blaarsiektes

				(medium bespuiting)				Antraknose

		W 12		Orthene 200g/100l +				Insekte

		7-10 dae v		Dimildex 400g/100l				Wildvuur

		uitplant		Sorba 100ml/100l				Aartappelmot

				(ligte bespuiting na blaarsny)				Alg grondswamme

		W 13 Dag1		Apron XL 35ml/100l +				Swartstam

				Confidor 30ml/100l		Confidor 30ml/100l		Plantluise en

						(1.5l/m2 drench)		tabakslak

		Dag2				*Cabrio 40ml/100l		Swartstam

				Baytan 330ml/100l				Rhizoctonia

		Dag4		Vydate 800ml/100l (Swaar bespuiting)				Aalwurm/wortel-

								stimulant

		Gereelde verkenning is nodig om siektes of insekte waar te neem en die nodige beheermaatreëls te tref.

		(400g/100l, ligte bespuiting) so gou moontlik toe.

		skade-simptome opgemerk word.
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