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Foreword

This Kenya Standard was prepared by the Technical Committee on Animal Feeds under the guidance of the Standards Projects Committee, and it is in accordance with the procedures of Kenya Bureau of Standards 

There are potential risks to animal and human health associated with the contamination of feed with chemical, physical and biological agents. This code outlines the means by which these hazards can be prevented and controlled by adopting appropriate Good Agricultural Practices during land preparation, planting, weeding, harvesting and post-harvest practises of forage feeds.
During the preparation of this standard, reference was made to the following documents:

Good Practices for the Feed Industry (FAO)-2010
Good Agricultural Practices (GAP) For Family Agriculture (FAO)-2007
ILO (2011). Safety And Health in Agriculture. ILO Code of Practice. International Labour Office – Geneva

The assistance received from these sources is hereby acknowledged with thanks.

The animal Feed Industry — Code of Practice
Part 1. Forage Feed Production

1.  
Scope 

This Kenya Standard prescribes the requirements for good agricultural practices during the production of quality and safe forages for animal feeding.

2 Purpose and application  

The purpose of this code is to help ensure the safety of feed for animal consumption through adherence to Good Agricultural Practices (GAPs) during land preparation, planting, weeding, manure and fertilizer application, pest and disease control, harvesting, storage, transportation, and distribution. This will ensure quality and safe feed for animal feeding. 

The code applies to all feed business operators involved in the forage feeds value chain, including farmers and forage investors. It is applicable to various types of animal forage feeds, including pasture grass, hay, silage, and other feed materials used for animal consumption.
This code does not substitute any regulatory requirements and shall where applicable be read and applied in conjunction with all relevant laws, by laws, regulations, and compulsory specifications. All relevant legislations shall be complied with.

3. Normative References

The following referenced documents are indispensable for the application of this standard. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies:

ILO (2011). Safety and health in agriculture. ILO code of practice. 

4.Terms and Definitions 
For the purposes of this document, the following terms and definitions apply.
Agrochemical -Any chemical used in agriculture that may contain one or more active chemical ingredients to provide desired effect.

Agro-ecological zones - Geographical areas exhibiting similar climatic condition that determine the ability to support certain crop type.

Barn-dried hay - Dried indoors by blowing air through it, and its usually more nutritious than field-dried hay.

Breeder - Person or entity which commercially develops new varieties of plants using agricultural techniques from existing varieties or wild relatives.

Chaff hulls - or other seed coverings, together with other plant parts separated from seeds during threshing or processing.

Competent authority - A minister, government department or other public authority with the power to issue regulations, orders or other instructions having the force of law. Under national laws or regulations, competent authorities may be appointed with responsibilities for specific activities, such as implementing national policy and procedures for protecting agricultural workers.

Conservation: Preservation of forage plant materials to provide fed for livestock at a time after the primary period of growth of these plants – mainly on hay and silage.

Contaminants-unwanted sediments or chemicals present in agriculture and its product which makes it unfit for consumption.

Cultivation- Any agricultural action or practice used by growers to allow and improve the growing conditions of nuts and oil crops grown in the field (with or without cover).

Dough stage -This is when the grain head begins to turn doughy consistency.

Distribution- The way in which something is shared out among a number of recipients spread over an area.
Employer - Any physical or legal person that employs one or more workers.
Engineering controls - Use of mechanical or technical measures such as enclosure, ventilation, and workplace design to minimize exposure.

Ensiling process - Process by which the natural deterioration of organic matter is controlled by acidification in an anaerobic condition resulting from natural fermentation and/or the addition of a silage additive.

Farm - An agricultural enterprise or undertaking where an employer employs one or more workers.

Farm records - registers in which farm resources, farm product and day to day maintenance of farm production and financial activities are recorded systematically.

Fertilizer - A substance used for its plant nutrients content, and it contain one or more nutrients.

Forage fodder - Plants or plant parts other than separated grains that are fed to or grazed by domestic animals. Forage may be fresh, dry or ensiled, e.g., pasture, green chop, hay, haylage. 
Forage feed production- Comprises; land preparation, planting, manure and fertilizer application, weeding, pest and disease control, harvesting, processing and conservation, storage, transport and distribution.
Good Agricultural Practices (GAPs) - Are a collection of principles to apply for on-farm production and postproduction processes, resulting in safe and healthy feeds and food, while considering economic, social, and environmental sustainability

Hay- Aerial portion of grass or herbage especially cut and cured for animal feeding.  
Haylage silage - made from forages that is partially dried. Haylage may be stored in a silo or cut and compressed into bags. Haylage and silage are both ensiled forages but haylage is drier than silage and its dry matter percent is higher than 50 %.
Harvesting: Operation of gathering the useful part or parts of the plant and is carried out at the time when all the nutrients have developed and the edible parts have reached the appropriate degree of maturity.

Hazard - The inherent potential to cause physical or psychological harm to the health of people

Health - A state of complete physical, mental and social well-being and not merely the absence of disease or infirmity

Integrated Pest Management (IPM) - Coordinated use of pest and environmental information with available pest control methods to prevent unacceptable levels of pest damage by the most economical means and with the least possible hazard to people, property, and the environment.

Integrated weed management: A set of multidisciplinary strategies sharing the common objective of effectively controlling invasive weeds.
Land-land devoted to agriculture particularly for rearing of animal and production of crops.
Land terrain- horizontal and vertical versions of the land surface.

Manure-organic material used to fertilize land usually consisting of feces and urine of domestic animal.

Occupational accident - An unexpected occurrence, including acts of violence, arising out of or during work, resulting in a fatal or non-fatal occupational injury.

Occupational health services - Services entrusted with essentially preventive functions and responsible for advising the employer, the workers and their representatives in the facilities on: (a) the requirements for establishing and maintaining a safe and healthy working environment which will facilitate optimal physical and mental health in relation to work; (b) the adaptation of work to the capabilities of the workers in the light of their state of physical and mental health.

Pest - Any species, strain, or biotype of plant, animal, or pathogenic agent injurious to plants and plant products, materials, or environments and includes vectors of parasites or pathogens of human and animal disease and animals causing public health nuisance

Pesticide - This means any substance, or mixture of substances of chemical or biological ingredients intended for repelling, destroying, or controlling any pest, or regulating plant growth.

Processing - This is altering the physical nature of feed commodities to optimize utilization by animals and to enhance mixing and stability of the diet.

Roughage feed- High in fibre that tends to be bulky, coarse, and low in energy example Forage hay, silage and haylage are sometimes called “roughage”. The fibre content of roughage is mostly greater than a volume fraction of 18%.

Silage additive- Substance, such as enzymes or microorganisms, that is intended to be incorporated into forage to improve the production of silage. Silage additives enhance the production of lactic acid and/or a rapid decrease in pH of the forage during the ensiling process.
Silage feed- Resulting from an anaerobic fermentation process of sugars in forage with a high moisture content and that is preserved in a succulent condition example Corn silage, haylage. 
Soil acidity - A condition where soil pH is lower than the neutral pH (lower than 7) 

Soil  additive - Any substance which is intended to be applied to soil and is designed for use to promote or sustain the fertility of the soil; or favorably modify the structural, physical, or biological properties of the soil for agricultural purposes
Soil amendments-are practices used to improve soil quality in terms of its structure and biochemical function, they aren’t fertilizer substitutes, instead, they help the fertilizers do the job they are intended to by getting tilth, soil PH etc. in order.

Soil depth - Refers to the root space and the volume of soil from where the plants fulfill their water and nutrient demands.

Soil fumigants- Pesticides that when applied to soil, form a gas to control pests that live in the soil and can disrupt plant growth and crop production.

Soil salinity - Amount of dissolved salt in the soil solution

Soil texture - Proportion of sand, silt and clay sized particles that makes up the mineral fraction of the soil.

Stress - The adverse reaction people have to excessive pressures or other types of demand placed on them at work.

Supervisor - A person responsible for the day-to-day planning, organization and control of a function.

Transport - A system or means of conveying people or goods from place to place
Vegetative materials-any form of asexual reproduction occurring in plants in which a new plant grows from a fragment of the parent or grows from a specialized reproductive structures (such as stolon, rhizome, tuber, corm, bulb)

 Water body-is any significant accumulation of water on the earth surface.

Weed: A plant growing where it is not wanted and in competition with cultivated plants

Weed management: Process of limiting infestation of the weed plant so that crops can be grown profitably

Worker - Any person who performs work, either regularly or temporarily, for an employer

Workers’ health surveillance - A generic term covering procedures and investigations to assess workers’ health to detect and identify any abnormality. The results of surveillance should be used to protect and promote the health of the individual, collective health at the workplace, and the health of the exposed working population. Health assessment procedures may include but are not limited to, medical examinations, biological monitoring, radiological examinations, questionnaires, or a review of health records.

Workplace - Area where workers need to be, or to go, on the instruction of an employer to carry out their work. A workplace need not be a fixed location.

 5: Land 
Land for forage feed production can either be individually owned, hired or communal.

5.1 Site selection

During site selection, the following aspects should be considered;

· Farm plan;

· Assess the site to ascertain that it matches the farm goals

· Ensure, forage production matches the animal requirements and the excess for sale.

· Suitability of the agro-ecological zones for the forage feed to be grown.

· Suitability of the site for irrigation methods, equipment and services (repair & maintenance) for type of forage to be produced.
· Land terrain of the site depending on the machinery to be used.

· Land use history;

i. Avoid land where plants that involve use of herbicides were previously grown.
ii. Avoid land previously used for industrial or military activities due to possible contamination by residues, petroleum contamination, wastage storage, heavy metals among others.
iii. Verify local regulation for legal compliance.
· Soil profile

i. Carry out soil analysis to ascertain its biological, physical and chemical characteristics
ii. Assess erosion conditions that cause losses of top soil by water/wind that may affect land and water downstream.





iii. Assess land susceptibility to flooding and probable contamination. 

· Adequate and good quality water.

i. Ensure sources of environmental contamination don’t affect the site and water quality. e.g. Sewage systems, industrial waste.

ii. Ensure the amount of water supply available at the site match the forage feed production requirements.

5.2 Land preparations

During land preparations the following should be done;
· Timely land ploughing and harrowing to control pests, diseases and weeds. 
· Conservation agriculture for sustainability.

· Use of appropriate land preparation tools, equipment and machineries. 
· Apply manure and soil amendments as per the recommended rates. 

5.3 Planting  

During planting the following should be considered,

· Procure certified seeds/planting materials adapted to the agro ecological zones and from reputable/registered suppliers.
· Appropriate seed dressing for legumes with rhizobium bacteria to help in inoculation for nitrogen fixation in the soil. 
· Use of appropriate planting tools, equipment and machineries. 

· Appropriate planting depth and spacing for seeds when planting forage feeds as per recommendations by relevant authority.
· Appropriate sowing dates to avoid frost, drought, pests and diseases.

· Apply appropriate manure and fertilizers as per the recommended rates.
5.4 Weed, Pests and Diseases Control
Identify the types and threshold of weeds, pest and diseases in the cropping area and adopt appropriate control measures to reduce their population, with minimal use of agro-chemicals.
Weed, pests and diseases control methods include; 

· Cultural 

· Mechanical 

· Biological 

· Chemical 

· Integrated weed management

· Integrated pest management

5.4.1 Cultural
These agricultural practices should be used to enhance crop health and prevent weed, pest or disease problems without the use of chemical substances. 

5.4.2 Mechanical 
These physical activities should be applied to inhibit unwanted plant growth or pests either by removing, injuring, killing or making the growing condition of weeds or crop pests unfavourable.
5.4.3 Biological 

These practices should be done to control weeds and pests such as insects and mites or pathogens affecting crops using other organisms.

5.4.4 Chemical 

There should be minimal use of agro-chemicals to reduce cost and minimize residual effects which could affect forage safety.
In case there is need for agro chemical application, the following should be considered;

· Agro-chemicals should be obtained from a licensed reputable supplier

· Agro-chemicals should be stored safely in clearly labeled, secure containers in clean, dry areas separate from other materials and animal feed.

· Agro-chemicals should be used for the indicated purpose, applied according to the quantities and frequencies 

· Records of the application should be maintained, including the name and content of the chemical used as well as all justifications for the application

· Pre-harvest intervals for harvesting, stocking, feeding or grazing should be strictly observed.

· Expired or defective chemicals and empty containers should be safely disposed to minimize contamination. Containers should go through a triple wash, the residual water should not be mixed with drinking and working waters. They should be broken or perforated so as not to be reused and, kept them in closed bags to be delivered in the collecting centers.
5.4.5     Integrated pest management
IPM techniques are divided into three broad categories: 

i) Prevention – The adoption of cultivation methods that could reduce the incidence and intensity of pest attacks, thereby reducing the need for intervention.

ii)  Observation and Monitoring – Determining when and to what extent, pests and their natural enemies are present, and using this information to plan what pest management techniques are required.

iii)  Intervention – In situations where pest attack will adversely affect the economic value of a crop, it may be necessary to intervene with specific pest control methods, including plant protection products. However, where possible, non-chemical approaches should be considered.

5.5 Soil Improvement
5.5.1 Organic manure 
When using organic manure, the following should be considered

· Monitor the source of manure to ensure quality and safety.
· Handle, store and apply manure at recommended rates, to minimize environmental contamination. 

· Allow adequate time for manure decomposition prior to application.
5.5.2 Fertilizer application

During fertilizer application, the following should be considered;

i. Determine if there is a need of fertilizers to avoid plant stress, especially during seed development.

ii. Recommendations on the application of organic or inorganic fertilizers should be given by competent personnel. 

iii. Purchase inorganic fertilizer from a reliable source in order to have a guaranteed content of the plant nutrients and the absence of chemical contamination such as heavy metals and fluorine. 

iv. Store fertilizers in a covered, clean and dry area separated from other plant protection products and in a manner that there is minimum risk of contamination of water sources and environment. 

v. No human sewage sludge should be used

vi. Record fertilizer applications indicating the date/month/ year, type of fertilizer, and

concentrations.

5.5.3 Soil Additives 
Soil amendments/additives-are practices such as liming used to improve soil quality in terms of its structure and biochemical function, they aren’t fertilizer substitutes, instead, they help the fertilizers do the job they are intended to by getting tilth, soil PH etc. in order

When using soil additives on forage feeds the following should be considered-:

i. Purchase soil additive from a reliable/reputable source.

ii. Application should be based upon soil analysis and/or recommendations of technically competent personnel.

iii.  Application through recommended application practices at appropriate stages of forage grown.

iv. Assessment of the chemical and biological risks related to soil additives used for each forage grown.

v. Taking measures on identified significant hazards to minimize the risks of contamination to the forage feeds.

vi. Untreated soil additives shall not be applied where significant risk of contaminating forage feed is identified.

vii. Selection and application of soil additives so as to minimize risk of heavy metal contamination.

viii. Location, construction and maintenance of storage, mixing and loading facilities in a manner to minimize the risks of contamination to production sites and water sources.

6 Harvest and Post-Harvest Management 

6.1 Harvest Management
During harvesting, the following should be considered;

a) Harvest when the weather conditions are conducive for the drying of the forage feed.

b) Remove any invasive poisonous weeds and pest and disease-infested forages.

c) Harvest at the optimal stage of maturity to ensure maximum nutrient content. This stage varies depending on the type of forage and the intended use as per the recommended harvesting guidelines as follows:

i. Grasses shall be harvested at flowering stage (50%)
ii. Lucerne shall be harvested at flowering stage (5-10%)

iii. Maize and sorghum for ensiling shall be harvested at the dough stage. 

d) Harvest at the recommended height to minimize physical, chemical and biological contaminants.

e) Observe the recommended pre-harvest intervals for various agro-chemicals.
f) Ensure harvesting equipment are in good working condition, calibrated and free from other plant residues, grains and hazardous dust.

g) Minimize mechanical damage to the forage during harvesting.

6.2 Post-Harvest Management 

Involves processing, conservation, storage, transportation and distribution.

6.2.1 Processing
During forage processing, the following should be considered;

· Chop fresh forage to minimize selection and wastage for direct feeding or ensiling.
· Dry forage feed to an appropriate moisture content to prevent spoilage. This shall be achieved through field wilting, drying in a hay dryer, or other methods .e.g  moisture levels between 15-18% for hay and 65-75% for silage.

· Leave harvested forages for hay making (legumes and grasses) in the field for 2-3 days to dry in the sun to a moisture level of about 30%.

· Pulverize fresh forage to increase digestibility. 

· Pelletize forage for ease of storage, transportation and improved intake and digestibility.
· Use appropriate equipment for forage processing.
· Reduction of physical, chemical and biological contamination during forage processing.

 6.2.2 Conservation

During conservation, the following should be considered;

a) Suitability of forage conservation method based on cost, storage capability, weather conditions and the intended use.

b) Rack and bale harvested legumes and grasses.
c) If baling, tightly pack bales to reduce air exposure and minimize spoilage. 

d) Cover and protect bales from adverse weather conditions in order to maintain quality.

e) Ensure ensiling polythene is 1000 microns = 1 mm thickness (gauge 4000)

h) Use conservation practices such as grazing reserves and standing hay for future use.

i) Use appropriate equipment for forage conservation.
j) Reduction of physical, chemical and biological contamination during forage conservation.
6.2.3 Storage

During storage of forage feeds, the following should be considered;
a) Design and direction of the storage facility to allow for proper ventilation and protection from adverse weather conditions.

b) Maintenance of the storage areas to prevent damage, deterioration, contamination, unintended mixing, or spoilage of forage feed.

c) Storage of harvested forage feed at suitable temperatures to control the growth and development of pathogenic micro-organisms.
d) Labelling, numbering and designation of storage facilities for forage feeds.
e)  Regular inspection of storage facilities. 

f) Cleanliness of storage facilities. 

g) Proper handling of storage equipment.
h) Reduction of physical, chemical and biological contamination during forage storage.
i) Forage feed shall be delivered and used as soon as possible (First In First Out).

6.2.4 Transport and Distribution

Several modes of transport including human, draught animals and motorized can be used to transport and distribute forage feeds.

During transportation and distribution of forage feeds, the following should be considered;

a) Appropriateness of the mode of transportation.

b) Regular maintenance of the mode of transport to control and minimize the risk of contamination.

c) Protection of forage feeds from contamination and deterioration.

d) Conformity of the delivered forage feeds. 
7: Record Keeping

Forage feeds production records should be maintained as follows;
7.1 Site Selection

i. Farm location

ii. Land use history

iii. Soil profile
iv. Water source and quality

7.2 Land preparation

i. Date of land preparations

ii. Preparation methods

iii. Equipment 

7.3 Planting
i. Type of seeds/planting materials

ii. Sowing/planting time

iii. Seed rate/vegetative materials quantity

iv. Source of planting materials
v. Expected maturity period

vi. Expected harvest time

 7.4 Weeding, pest and disease control

i. Dates of weeding
ii. Method of weeding

iii. Type of weeds

iv. Type of pests and diseases

v. Source of the agro-chemicals 

vi. Application method and time

vii. Application outcome

viii. Pre-harvest interval

7.5 Soil improvement (manure, fertilizer and lime)
i. Type of fertilizer used

ii. Application time

iii. Application method

iv. Waiting period/withdrawal period

7.6 Harvest and Post-Harvest

a) Date of harvest

b) Harvesting methods 

c) Quantity harvested

d) Condition of forage

e) Weather condition

8:  Workplace Occupational Safety and Health in Forage Feed Production
8. Workplace occupational Safety and Health

It is guided by the OSHA act, which aims;

•
To create awareness about the hazards and risks associated with forage feed value chain. 

•
To prevent occupational accidents and diseases.

•
Improve the working environment in agricultural enterprises.

 Governments, employers, workers, and other stakeholders should cooperate to ensure good workplace health and safety practices for all.

8.1: Safety provisions

•
Safe access.

•
Personal protective equipment.

•
Safe use and maintenance of machinery and equipment.

•
Ergonomics and the handling of materials

•
Handling, transportation and disposal of agrochemicals.

•
Transport of personnel.

•
Labeling and marking of agrochemicals.

•
Control of air pollution.

•
dust and other particulate matter and other biological exposures

8.2: Health provisions

•
Contingency and emergency preparedness.

•
Welfare facilities.

•
First aid and medical health schemes.

•
Workplace wellness programs

8.3: Regulations

•
Occupational safety and health management systems.

•
Competence, education and training.

•
International Labor Organization (ILO) Code of Practice, (ILO, 2011). 
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