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Preface

This book adopts an exegetical approach as well as a pedagogic model, making it attractive
agriculture and environmental economics teachers, professional practitioners and scholars. It is
eschews pedantry and lays bars the issues in such clarity that conduces to learning. The book
elaborates on contemporaneous The Concept of Value Chains in Agriculture, Climate Action
and Environmental Resources issues of global significance and at the same time, is mindful of
local or national perspectives making it appealing both to international and national interests. The
book explores the ways in which climate change, food security, national security and
environmental resources issues are and should be presented to increase the public’s stock of
knowledge, increase awareness about burning issues and empower the scholars and public to
engage in the participatory dialogue climate change, food security, national security and
environmental resources necessary in policy making process that will stimulate increase in food
production and environmental sustainability.

The Concept of Value Chains in Agriculture, Climate Action and Environmental Resources:

Global issues and Local Perspectives is organized in three parts. Part One deals with The Concept
of Value Chains in Agriculture, Part Two is concerned with The Concept of Climate Actions and
Part Three deals with the Concept of Value Chains and Environmental Resources.

Eteyen Nyong/ Ignatius Onimawo

April 2025
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Chapter Fourteen

Geese Production for Food Security

Balogun, B.I. PhD

Department of Agricultural Education, Federal College of Education, Zaria,
balogunib@gmail.com, 08058890518, Nigeria

Introduction

Geese (Anser spp) are among the first groups of domesticated animals, however they are yet to get
wide recognition in terms of the level of commercialization or industrial exploitation accorded to
the chicken, turkey or duck production industry even though they have tremendous potentials.
Geese reared in family farms under small scale production systems contribute immensely to
reducing hunger and malnutrition with low level of inputs and proper management of natural
resources (Salamon, 2024; Pingel, 2009). However, large scale / commercial production of geese
require more resources in terms of welfare of the birds with regards to housing and feeding (Pingel,
2009). Geese farming promise good profitable future enterprises in places where water bodies,
paddy fields and good ranges are available (Hogue, Phookan, Goswami, Kalita, Das, Das, Hussain,
and Khanikar, 2023; Gogoi, 2020). According to Saatci (2009), geese rearing have been an ancient
tradition in Asia and Europe with attention being focused on the meat production of native geese
breeds in recent years. Geese have also been farmed for fatty liver as well as downy coat of feathers
(Dumlu, 2024; Kozék, 2011).

The use and manipulation of lighting programmes for all-year-round breeding that brought great
benefits to the poultry industry has not been achieved in geese farming in comparison to chicken
and turkey production with the consequence that geese continue to have a short breeding season.
Large flocks of geese are kept in country sides by peasants while individual birds are reared in
towns (Albarella, 2005). Backyard production of geese has been popular and they have also been
produced commercially in specialized farms all over the world. However, economic importance
of geese farming is well established in Asia and Central Europe (Goluch and Haraf, 2023;
Hamadani et al., 2017). According to FAOSTAT (2020) goose meat produced in Asia was 95.9%,
Europe 2.4% and in Africa 1.4%.
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The fast growth rate and nutritious meat of geese (Hamadani et al., 2014 and 2013a) makes geese
farming enterprise a promising one. Inspite of all the tremendous potentials and advantages of the
domestic geese it has remained a neglected species in many countries Nigeria inclusive. The lack
of scientific knowledge on all aspects of geese farming and husbandry are some of the greatest
impediments to the development of geese farming (Lin, Liu, Shen, Huang, Chen, Lin, and Jia,
2024; Hamadani, 2014). The increasing demand for free range poultry meat has brought the
breeding of geese and turkey into the limelight due to their high foraging instincts / capabilities,
which makes their meat to be more organic in nature. With due consideration to the issue of protein
deficiency, poverty and unemployment ravaging most rural communities in most third world
countries Nigeria inclusive geese rearing presents an alternative for sustainable protein production,
poverty alleviation and job creation. Therefore, this chapter explored the potentials of geese reared
under backyard /scavenging conditions (extensive free range foraging system) towards alleviating
protein deficiency, attaining food self-sufficiency, reducing unemployment and providing income
for resource poor communities.

Potentials of Geese Production

e Domesticated geese are easily managed (due to zero input system)

e Mortality is usually low provided they have good care and protection from predators

e Well suited to small-farm production

e Has good potentials for meat production (high quality protein and fat)

e A good source of supplemental income for farmers

e High dietary meat quality that commands high premium (Hamadani et al.,, 2013a),
reported that consumers highly favoured goose meat in terms of specific traits: appearance,
texture, taste and overall acceptability compared to chicken meat and mutton.

e High ability to use high fibre feeds,

e High disease resistance

e (Good adaptation to free range and grazing (serve as weeders)

e High juvenile growth rate

e Huge eggs (tastes like chicken eggs)

e Produces rich fat for cooking

e Produces soft down feathers for beddings and clothings. Thus it is useful in the textile
industry (Adult geese produces a total of 150-230g of valuable feathers)
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e Serve as a form of security against strangers and predators due to their sound which serve
as alarm). In South-East Asia (the high Andes), the birds have replaced guard dogs. In
Europe they are used to guard whisky ware houses and sensitive military installations, also,
their elongated necks help them to keep watchful eyes on their surroundings

e Produces fattened liver of high nutritive value

e They don’t compete for grains with man as chickens do.

e Their long necks enable them get food from difficult ends

Habitat and Environment

They are well adapted to aquatic environments and marshy lands. They are also well suited to
warm shallow waterways. However, they can survive in the absence of water environment. They
can be domesticated any where provided pasture is available. They thrive well in hot climatic
regions provided good shade is available (Camiruaga-Labatut, 2002). The possession of water-
proof feathers helps them to adapt to high rain fall regions. Geese are well adapted to walking or
swimming with the aid of their long legs and webbed toes. Thus they are able to move for long
distances to find forage and return home at dusk. As good swimmers, geese are able to swim in
water soon after they hatch from eggs. Inspite of their large size, certain domestic breeds
(particularly the leaner types have been able to retain their ability to fly. They are also able to
tolerate extreme cold e.g. in Canada geese are produced outdoors during winter at subfreezing
temperatures with only a simple shelter from wind.

Feeding

Geese can be raised exclusively on succulent pasture because they are grazers (NRC, 1991). By
the time they attain 5-6weeks of age they obtain a lot of their diet from pasture. They are extremely
good foragers which can sustain themselves adequately on succulent grass. They pull off grasses
and underwater plants, and also probe soil and water for roots, bulb and aquatic organisms by using
their powerful bills. Their long necks stand as added advantage for feeding by allowing them to
pick weeds from difficult heights or hard-to-reach places e.g. fences, ditches, swampy areas
compared to other forms of livestock.
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Geese are capable of utilizing large quantities of tender forage. They break down plant cell walls
and digest the contents. Even though the goose has no crop for storage of food, it has an
enlargement at the end of the gullet which serves as a temporary storage organ. Geese also swallow
little particles of sand and small gravels along with its food to help the gizzard in grinding hard
seeds and fibrous grasses. Research has indicated that geese are capable of digesting 15-10% of
the fibre in their diet, which in relative terms is 3-4 times the quantity that other poultry species
can digest. The natural diet of geese include grasses, seeds, roots, bulbs, berries and fruits which
are supplemented with little animal matter (insects and snails) picked by the birds. They feed
mainly on land. They are noted for feeding for longer periods of time which run through the night.
Geese require constant and regular supply of clean drinking water throughout daylight period.
Even though swimming water is not absolutely necessary for the birds, however it enhances
cleaner and healthier birds since it facilitates care of plumage.

Husbandry/Distribution

Systems of management of adult geese vary in accordance to climate, breed, peoples’ experiences
and needs. Geese are widely distributed globally in most regions of the world. Geese
farming/production is only economically important in Asia and Central Europe. Most geese are
well adapted to hot climates provided some shade is available (Brassd, Komlosi and Barta, 2024)..

Appearance and Size/Breeds

Domestic geese types are of various colours, sizes and shapes. The European and North American
breeds include Embden, Toulouse, Pilgrim, American, Buff, Pomeranian, Sebastopol and Tufted
(NRC,1991). Roman breeds and these breeds which are well adapted to temperate climates are the
descendants of greyleg goose (Anser). The Chinese and African types of geese are better adapted
to hot climates. The geese of Asia are descendant of the wild "swan goose™ (Anser cynsoides).

Potentials of Chinese and European Breeds for Tropical Regions

The Chinese type which is widely domesticated in South-east Asia has been noted to be greatly
promising for tropical developing countries. These types are usually smaller than most geese in
size even though the ganders sometimes weigh over 5kg. They are the best layers.

They are the most active foragers (thus being economical in terms of reduced cost of feeding) and
useful as weeders.

They are the most alert and 'talkative' birds
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They produce the leanest meat (with reduced cholesterol levels)
Certain European breeds e.g. Embden and Toulouse have also been used in the tropics with some
remarkable success.

Breeding (Reproduction)

Female geese may lay for ten (10) years or more in the tropics. They can also lay eggs all year
round. Reproduction in geese is usually best in the second year and remains good until the fifth
year (Djermanovic, Milojevic and Bozickovic, 2024). Geese has a longer life span (15-20 years)
in comparison to other poultry types. The incubation period for eggs in geese is 30-35 days.
Females lay about 20-30eggs. Geese are not normally prolific layers. However, certain strains of
Chinese breeds produce over 100 eggs/goose/year and at a weight of about 140-170g/egg it
compares favourably with the output of laying scavenging chickens. Geese like any other types of
poultry are selected for size, prolificacy and vigour. Medium sized birds of breeds make the best
breeders. The mating ratio is usually one (1) male to five (5) females. Geese of 2-5 years usually
give best mating results. However, a pair (a male and a female) or trio (a male and two females)
give the best results providecd ganders (male geese) are kept in pens to prevent fighting. Geese
should be mated at least a month prior to the breeding season. Changing mating pairs on yearly
basis should be avoided except when they give unpleasant results. When mating birds are changed,
previously mated birds should be kept wide apart. Geese do not attain full maturity until they are
two years of age. Thus, their reproductive rate is lower in comparison to other poultry types.

Behavioural Pattern

The geese belong to the group of most intelligent birds with good memory (they hardly forget
people, animals or even situations that have frightened them). They are able to co-exist peacefully
among themselves and other creatures except in overcrowded conditions or when too many males
are present in a geese population. Changing of mates is usually not common among geese
populations because the bond that exists between male and female is strong.

Geese rest naturally on the ground, however, they show preference for water edge although they
readily adapt to man-made resting sites. The gander normally stands as a guard protecting the
goose as it incubates its eggs. The gander also helps the goose in rearing the goslings. Geese have
been known for their high protective nature which they exhibit when they become irritated
particularly when intruders approach their nests or goslings. They attack people and even large
dogs. Geese are well adapted to walking and swimming with the aid of their long legs and webbed
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toes. Thus, they are able to move long distances if required just to find and consume forage. They
have a deep flocking instinct and are easily herded from one area to another. Geese also have a
homing instinct, they return home as a flock on their own at the end of the day (at dusk). They
have exhibited this character by returning home from a distance up to 5Km. As good swimmers
geese are able to swim in water immediately after they hatch from eggs. Inspite of their large size,
certain domestic breeds (particularly the leaner types) have been able to retain the ability to fly.

Goose Meat

Native /local geese breeds reared under backyard conditions for the poultry markets are highly
valued by consumers (Kirmizibayrak et. al. 2011). According to Saatci et. al.(2009), geese rearing
has been an ancient tradition in Europe and Asia where recently attention has been focused on the
meat production capacity of the native / local geese breeds (Dumlu, 2024). Okruszek (2013)
defined goose meat as meat type with specific traits of aroma and flavor in comparison to other
poultry species. Geldenhuys et. al. (2014) evaluated the sensory characteristics of Egyptian goose
meat and reported that it had a strong game aroma and flavor and it had low tenderness and
juiciness. Kirmizibayrak et. al. (2011) observed that meat quality of local poultry breeds produced
under traditional conditions are highly valued by consumers. Gogoi et. al. (2020) reported nil and
negligible odour in geese meat, which may have resulted in higher preference for the meat among
consumers. Goose meat has been characterized with low carcass fat, high dressing percentage and
good musculature (Narushin, Romanov, Salamon, and Kent, 2023; Okruszek, et. al. 2008), low
intramuscular fat content, relatively high levels of unsaturated fatty acids and low cholesterol
(Buzala, et. al., 2014). It has been documented that meat of geese reared on grassland is high in
(PUFA) - polyunsaturated fatty acids (Kozéak, 2021). Out of the total poultry meat production
statistics of 127.2 million tons the goose along with the guinea-fowl accounted for only 2.6million
tons (2%) in 2018 (Kozék, 2021). According to FAOSTAT (2020), 95.9% of goose meat was
produced in Asia; 2.4% in Europe and 1.4% in Africa. In the global meat production statistics
goose meat is of minor importance in comparison to chicken meat (Dumlu, 2024; Pingel, 2009).
Similarly, consumption of goose products (e.g. eggs) have been relatively given minimal
recognition in the past, however, in recent decades it has improved tremendously (Indexbox, 2025;
Windhorst, 2011). Gooslings (young geese) grow at a very fast rate (NRC, 1991). Intensively
managed broiler geese attain slaughter weight/market size of 5kg by 8-9weeks of age; under the
semi-intensive system of management they reach slaughter weight of 6kg by 16weeks of age.
However, under the extensive system (free range) of management they are slaughtered by 22-
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24weeks of age (Kozak, 2021). In variance to this, NRC, (1991) however reported that geese attain
market size at 10-12weeks and are sold at 20-30weeks of age at a weight of 5-7kg depending on
the type and breed involved. Intensive geese production system permits a better environmental
control even though it increases housing and feed costs.

Dressing Percentage

The dressing percentage depends on the feeding regime of the geese (uptill when they attain
maximum growth) and slaughtering time which should not exceed 10 weeks. The amount of fat
present in the geese is normally higher in comparison to other poultry meat types. The Chinese
and Embden or African breeds normally have low carcass fat. Goose meat is not popular among
some people due to its high fat content (Skinner, 1996). Gogoi et al.,, (2020) reported a meat to
bone ratio of approximately 1:2. Geese have efficient and rapid growth when adequately managed,
gooslings can produce one (1) kg body weight for every 2.25-3.5kg of concentrated feed
consumed.

Egg Consumption Preference

Goose eggs are mostly used for propagation with occasional consumption in some African
countries. Lack of consumption of goose eggs in other regions of the world is due to consumer
habits (Kozak, 2021; Boz, Sarica, Yamak and Erensoy, 2021).

Housing

There is need to provide proper housing units for birds particularly gooslings which are fragile like
any other forms of poultry. It is quite necessary to provide gooslings with confinement at night
until they attain 6-10weeks of age in order to prevent predator attacks. Geese reared in captivity
are usually housed on deep litter like in chickens. They could however be raised on slates or wire
mesh, it allows the droppings to pass through the floor and spilled water from the drinkers also
pass through. This ensures that the beddings are dry and the risk of parasitic infections is therefore
reduced. Geese reared extensively require less care or attention but in very extreme weather
conditions for instance in cold places geese may require drinkers, feeders and fencing along with
shelters for shade

Marketing Prospects
Gooslings (young goose) grow at a very fast rate and often attain market size at between 10 and
12 weeks even though most goose are sold at 20-30 weeks of age at a weight 5-7kg depending on
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the type and breed involved. The market demand for goose meat is mainly with the white-feathered
breeds (Huang et al., 2012) because the skin is not discoloured after plucking off the feathers
during slaughter. However, in coloured birds the body fluid that leaks out of the quills leads to
pigmentation of the skin (Pingel, 2000).

Diseases
e Under poor sanitary conditions salmonellosis affects geese populations and may be
transmitted to man through infected meat and eggs
e Coccidiosis and gizzard worm are also common diseases associated with geese production

Limitations to Geese Production
Geese Production is hindered by the following:
e Geese do not attain full maturity until they are two years of age. Thus, their reproduction
rate is lower in comparison to other poultry types.
o Salmonellosis, which affects geese populations under poor sanitary conditions could be
transmitted to man through infected meats and eggs.
e Coccidiosis and gizzard worm could have devastating effects in geese production systems
e Large number of geese on ponds or along creeks encourages unsanitary conditions, muddy
water, hastened bank erosion and destruction of plant life.
e The loud trumpeting of the birds can constitute a nuisance. However, the birds are not
aggressive except when they are teased, maltreated or when they are brooding.
e De-feathering in geese is more difficult in comparison to chicken due to the presence of
two layers of coats to be removed viz feathers and down feathers.

Research and Conservation Needs for Sustainable Geese Production
Poultry farming researchers globally should carry out studies to explore the potentials of geese
farming with the aim of meeting up with the problem of protein food insufficiency, unemployment
and poor income situations among resource limited people of rural communities particularly in the
third world countries. This can be achieved by:
i Revisiting and mapping out management practices suitable for tropical husbandry of
geese
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ii. Mapping out strategies for improved breeding and management techniques towards the
genetic selection for specific traits (meats, eggs, growth factors or disease resistance).

iii. Mapping out strategies for improvement of indigenous germplasm and incubation
techniques

iv. Carrying out comparative studies on the relative efficiency (especially feed utilization)
of the various types of and breeds for specific climate in third world countries Nigeria
inclusive.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

26



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Bibliography

Albarella, U. (2005). Alternate fortunes? The Role of Domestic Ducks and Geese from Roman to
Medieval Times in Britain, In: Grupe, G., Peters, J. (Eds), Documenta Archaeobiologiae
I11. Feathers, Grit and Symbolism, University of Sheffield, United Kingdom, pp. 249-58

Anibarro, B., Seoane J., Vila C. and Lombardero M. (2000). “Allergy to Eggs from Duck and
Goose without Sensitization to Hen Egg Proteins.” Journal of Allergy and Clinical
Immunology 105: 834-836

Aprily, S.Z. (2020). “Evszazados Unikumunk: A Libamaj (Fattened Goose Liver Is Centuries-old
Speciality).” Baromfiagazat (Hungarian Poultry Journal) 20 (1): 46-52.

Arslan, C., (2003). Bulky feeds in the intensive fattening of gooslings. 2. Effects of alfalfa, grass
and sugar beet pulp on abdominal fat pattern and caecal volatile fatty acid composition in
geese. Rev. Med. Vet. 154, 667-67.

Banerjee, S. (2013). Morphological traits of duck and geese breeds of West Bengal, India.
Animal Genetic Resources 52: 1-16

Bayliss, P and Ligtermoet E. (2017). Seasonal habitats, decadal trends in abundance and cultural
values of Magpie Geese (Anseranus semipalmata) on coastal floodplains in the Kakadu
Region, northern Australia. Mar. Freshwater Res. doi:10.1071/MF16118.

Biesiada-Drzazga, B. (2014). Growth and Slaughter value W11, W33 and W31. White Koluda
Geese (R) Europ Poultry of Sci. 78:

Bihagi, S.F.A. (2012). Documentation and Characterization of Local Ducks of Kashmir.
Unpublished M.V.Sc., She-e-Kashmir University of Agricultural Sciences and Technology
of Kashimir, Shalimar, Kashmis, India.

Boz, M. A., M. Sarica, U. S. Yamak, and Erensoy, K. (2021). “Behavioral Traits of Artificially
and Naturally Hatched Geese in Intensive and Free-Range Production Systems.” Applied
Animal Behaviour Science 236:105273. https://doi.org/10.1016/j.applanim.2021.105273.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

27



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Brasso, L. D., I. Komlosi, and Z. Barta. (2024). “Behaviour Frequencies, Spatial Distribution and
Social Network of Grimaud Geese During the Laying Season.” Applied Animal Behaviour
Science 275:106288. https://doi.org/10.1016/j.applanim.2024.106288.

Buckland, R. and Guy, G. (2002). Goose Products, In: FAO Animal Production and Health Paper
— 154. FAO Corporate Document Repository, Rome

Buzata, M., Adamski M. and Janicki, B. (2014). “Characteristics of Performance Traits and the
Quality of Meat and Fat in Polish Oat Geese.” World’s Poultry Science Journal 70: 531542

Camiruaga-Labatut, M. (2002). “Goose Production in Chile and South America.” In Goose
Production. FAO Animal Production and Health Paper — 154, edited by R. Buckland and
G. Guy, 93-109. Rome: Food and Agriculture Organization of the United Nations.
http://www.fao. org/3/Y4359E/y4359e00.htm.

Cilavdaroglu, E., Yamar, U.S. and Boz, M.A. (2020). Geese Meat Production. Black Sea Journal
of Agriculture Vol. 3(1): 66-70

Council of Europe (1999). “T-AP (95)5 Adopted Version. Standing Committee of the European
Convention for the Protection of Animals Kept for Farming Purposes (T-AP).
Recommendation Concerning Domestic Geese (Anser Anser F. Domesticus, Anser
Cygnoides F. Domesticus) and their Crossbreeds.” 1-14. Accessed 23 December 2024.
https://www.coe.int/t/e/legal_affairs/legal_cooperation/biological_safety and_use_of ani
mals/farming/Rec% 20geese.asp

Demir, P. and Elmali, D.A. (2002). Economic Analysis of Commercial Goose Breeding by Small
Family Farmers. Worlds Poultry Sci. J. 68:5-10

Djermanovic, V., M. Milojevic, and Bozickovic, 1.(2024). “Possibilities of Productive and
Reproductive Performance Improvement in Geese: Part Il Non-Genetic Factors.” World’s
Poultry Science Journal 80 (2): 403-422.
https://doi.org/10.1080/00439339.2023.2281376.

Dumlu, B.(2024).The Global Goose Meat Production Quantity Forecast for the 2023-2027
Years.Selcuk Journal of Agriculture and Food Sciences,38(2),326-341

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

28



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

EFSA (European Food Safety Authority). (2010). “Scientific Opinion on Welfare Aspects of the
Practice of Harvesting Feathers from Live Geese for down Production. EFSA Panel on
Animal Health and Welfare (AHAW).” EFSA Journal 8 (11): 1886: 1-57

El. Sheikh, T. M., EI-Hammady, H. Y., Amal., S. Omar, S. and Gebril, K.L.(2017).A descriptive
study of the characteristics and systems of Geese production in SOHAG governorate.
Agric. Res. Center, Egyptian Poultry Science Journal, 37(111): 951-968.

Elminowska-Wenda, G., Rosinski, A. and Klosowska, D., Guy, G., (1997). Effect of feeding
regime (intensive vs. semiintensive) on growth rate, microstructural characteristics
of pectoralis muscle and carcass parameters of White Italian geese. Arch. Gefliigelk. 61,
117-119. https://agris.fao.org/agris-search/search.do?recordID=DE98A1861

Ensmintger, M.E. (1993). Ducks, Geese and Miscellaneous Poultry, In: Poultry Science, third ed.
International Book Distributing Co., Lucknow, pp. 359-386

Ernest, R.A., and Coates, W.S. (1977) Raising Geese. Division of Agricultural Sciences,
University of California. Leaflet 2225, Reprinted 1977

FAOSTAT. (2020). Meat, Poultry Production. Meat, Goose and Guinea Fowl Production (2018)
http://www.fao.org/faostat/en/#data/QL

Fernandez, X., Lazzarotto V., Bernadet M.D. and Manse H. (2019). “Comparison of the
Composition and Sensory Characteristics of Goose Fatty Liver Obtained by Overfeeding
and Spontaneous Fattening.” Poultry Science 98: 6149-6160

Fox, A.D, Ebbinge, B.S, Mitchell C, Heinicke, T, Aarvak, T. (2010) Current estimates of goose
population sizes in western Europe, a gap analysis and an assessment of trends. Ornis Svec
20: 115-127

Ganai, N.A., Ganai, T.A.S., Bhat, G.A. and Khan, A.A. (2005). Kashmir Favorello: Potential
Resource for Backyard Poultry in Kashmir In: Compendium of Seminar and Poultry
Scientists Farmers Meet. Srinagar, Kashmir, India, pp. 67-94

Ganter, B. and Madsen, J. (2001) An examination of methods to estimate population size in
wintering geese. Bird Study,48: 90-101.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

29



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Gao, C.Q., Yang, J.X., Chen, M.X., Yan, H.C. and Wang, X.W., (2016). Growth curves and age-
related changes in carcass characteristics, organs, serum parameters, and intestinal
transporter gene expression in domestic pigeon (Columba livia). Poult. Sci. 100, 1-11. DOI:
10.3382/ps/peva43

Geldenhhuys, G., Hoffman, L.C. and Muller M. (2014). Sensory profiling of Egyptian goose
(Alopochen aegyptiacus) meat. Food. Res Int 64:25-33

Gogoi, A., Das, B., Pame, K., Chabukdhara, P., Phookan, A., Pathak, S.S. and Bordoloi, G. (2020).
Carcass Characteristics of Indigenous Geese Reared Under Backyard System. Int. J. Curr.
Microbiol. App.Sci 9(42): 3507-3511

Goluch,Z. and Haraf, G.(2023). Goose Meat as a Source of Dietary Manganese-A Systematic
Review. Animals, 13(5):840. doi: 10.3390/ani13050840.

Guémené, D., Shi Z. D. and Guy G. (2012). “Production Systems for Waterfowl.” In Alternative
Systems for Poultry — Health, Welfare and Productivity. Poultry Science Symposium
Series, edited by V. Sandilands and P. M. Hoching, 128-154. Vol. 30. Oxfordshire,
Cambridge: CAB International.

Guo, B., Li, D., Zhou, B., Jiang, Y., Bai, H., Zhang, Y., Yongzhang, X.Q. and Chen, G., (2020).
Research note: Effect of diet with different proportions of ryegrass on breast meat quality
of broiler geese. Poult. Sci. 99, 2500-2507. DOI: 10.1016/j.psj.2019.10.039

Guy, G., Lamothe L. and Fernandez X. (2011). “Is the Spontaneous Fattening of Water Fowl

Liver a Realistic Alternative to over Feeding, on the Basis of the Current State of

Scientific Knowledge?” X. Nemzetkozi Baromfitenyésztési Szimpozium (10th
International Conference on Poultry Production), Kaposvar, April 6.

Guy, G., Rousselot-Pailley, D., Rosinski, A. and Rouvier, R., (1996). Comparison of meat geese
performances fed with or without grass. Arch. Gefliigelk. 60 (5), 217-221.

Hall, C. (2011) An update on the status of geese wintering in Britain and ireland, 2009/10. Poster
at the conference “Waterfowl of Northern Eurasia: Geography, Dynamics and Population
Management”. Elista, Kalmykia, Russia 24—29 March 2011.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

30



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Hamadani, H., Khan, A.A., Ganai, T., Banday, M.T.B and Hamadani, A (2014). Growth and
Production Traits of Domestic Geese (Anser Anser Domesticus) Under Local Conditions
of Kashmir, India. Indian Journal of Animal Sciences, 84(5): 108-109

Hamadani, H., Khan, A.A., Ganai, T.A.S., Banday, M.T. and Hamadani, A (2014). Growth and
Production Traits of Domestic Geese (Anser Anser Domesticus) Under Local Conditions
of Kashmir, India. Indian Journal of Animal Science 84(5): 578-579

Hamadani, H., Khan, A.A., Hamadani, A., Banday, M.T. and Ganai, N.A. (2017). Characteristics
of Geese Production and Management in the Valley of Kashmir, Journal of Animal
Research, 7(2):271-277

Hamadani, H., Khan, A.A., Mir, M.S., Ganai, T.A.S., Banday, M.T. and Hamadani, A. (2013b)
Status of Domestic Geese (Anser Anser Domesticus) in Kashmir. SKUAST J. Res., 15(1):1-
6

Hamadani, H., Khan, A.A., Salahudin, M., Sofi, A.H., and Banday, M.T. (2013a) Slaughter and
Carcass Characteristics, Sensory attributes and consumer acceptability of geese meat, India
J. Poult. Sci. 48(2): 223-227

Hasaini, A.R. (2005). Investigation on distribution, raising status, production traits and

phenotypic characterization of geese in Azarbaijan area. Arzabaijan Sharghi

Agricultural and National Resource Research Center, Azarbaijan Sharghi (Iran)
23623:67

http://agrisis.arero.ir/fHomePage.aspx?TablD=15589andSite=agrisis.areroandLang=enUS

Hoque, H., A. Phookan, R. N. Goswami, D. Kalita, B. Das, A. Das, J. Hussain, and D. Khanikar.
(2023). “Characterization and Performance Evaluation of Indigenous Geese of Assam.”
The Indian Journal of  Animal Sciences, 93 (2): 182-186.
https://doi.org/10.56093/ijans.v93i2.130306.

Huang, J. F., Pingel H., Guy G., Lukaszewicz E., Baéza E. and Wang, S. D. (2012). “A Century
of Progress in Waterfowl Production, and A History of the WPSA Waterfowl
Working Group.” World’s Poultry Science Journal 68: 551-563.

Hugo, S. (1995). Geese: The Underestimated Species.” World Animal Review, 83 (2): 64-67.
SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

31



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Humphreys, M.O., 2003. Progress in breeding forage grasses for temperate agriculture. J. Agric.
Sci. 140(2),129-150.

Indexbox. (2025). Duck and Goose Meat — U.S.Market Analysis, Forecast, Size, Trends and
Insights. Retrieved from https://www.indexbox.io/store/u-s-duck-and-goose-meat-market-
analysis-forecast-size-trends-and-insights/

Isguzar, E. and Pingel, H. (2003). Growth, Carcass Composition and Nutrient Content of meat of
different local geese in Isparta region of Turkey, Archiv Anim Breed, 46(1): 71-76

Jacob, J. (n.d). Raising Geese in Small Backyard Flocks. University of Kentucky Extension pp. 4
available online at articles.extension.org/pages/6951/raising-geese-in-small-or-backyard-
flocks

Janicki, B., Rosinski, A., EIminowska-Wenda, G., Bielinska, H and Gronek, P. (2000). Effect
of Feeding System (Intensive versus Semi-Intensive) in yield and Fatty Acid
Compositions of Abnormal Fat in White Italian Geese. J Applied Anim Res, 17(2): 279-
284

Juodka, R., Kiskiene, A., Skurdeniene, I., Ribikauskass, V. and Nainiene, R. (2012). Lithuanian
Vishtines Goose Breed. World’s Poultry Science Journal, 68:51-62

Kapkowska, E., Gumulka, M., Rabsztyn, A., Poltowicz, K., Andres, K. (2011). Comparative
study of fattening results of Zatorska and White Koluda Geese, Annals Anim Sci,
2(11)

Kaya, Z. and Yurtseven, S. (2021). Effects of Feeding Systems on yield Performance of Linda
Geese (Anserinae sp.) in Hot Climatic Conditions. South African Journal of Animal
Science 51(5): 628-634

Kaya, Z. and Yurtseven, S., 2019. General information about goose breeding in Sanliurfa
conditions. 1st International Gobeklitepe Agriculture Congress. Sanlurfa, Turkey.
25-27 November 20109.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

32



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Kear, J. (2005). Introduction.” In Bird Families of the World. Ducks, Geese and Swans, edited
by J. Kear, 3-13. Vol. 1. Oxford: University Press.

Kirmizibayak, T. (2002). Slaughter and Carcass Traits of native geese reared in local breeder
conditions in kars. Turk J Vet Anim Sci, 26:667-670

Kirmizibayak, T. and Kuru, B.B. (2018). Slaughter and Carcass Traits of Geese with Different
Feather Colour and Gender. Braz, J. Poult. Sci., 20:759-764

Kirmizibayr, Tak., Onk, K. and Ekiz, B. (2011). Effects of age and sex on meat quality of Turkish
Native Geese raised under a free range system. Kafas Univ. Vet Fak Derg, 17:817-823

Klaassen M, Bauer S, Madsen J, and Tombre, 1.(2006) Modelling behavioural and fitness
consequences of disturbance for geese along their spring flyway. J Appl Ecol 43: 92-100.

Kokoszynski, D., Bernacki, Z., Grabowicz, M. and Stanczak, K (2014). Effect of Corn Sillage
and Quantitative Feed Restriction on Growth Performance, Body Measurements
and  Carcass Tissue Composition in White Koluda W31 Geese. Poult Sci, 93(8): 1993-

1999

Kozak, J, (2021). Goose Production and Goose Products. World’s Poultry Science Journal pp.12
Available online at: https://doi.org/10/1080/00439339.2021.1885002

Kozak, J. (2011). An Overview of Feathers Formation, Moults and Down Production in Geese.
Asian-Aust. J. Anim. Sci. 6: 881-887

Kozék, J.(2021). Goose production and goose products. World's Poultry Science Journal. 77. 1-
12.10.1080/00439339.2021.1885002.

Kucharska-Gaca, J., Adamski M., Kuzniacka J. and Kowalska, E. (2016). Influence of the Weight
of Hatching Eggs on the Hatchability Indices and on the Body Weight of Geese in Rearing
and after Fattening with Oats. Acta Scientiarum Polonorum Zootechnica 15 (3): 67-82

Labatut, M.C. (2002): Goose Production in Chile and South America, In: Buckland, R., Guy, G.
(Eds), Goose Production, FAO Animal Production and Health Paper — 154. FAO
Corporate Document Repository, Rome, pp:95-109

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

33



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Larzul, C., Rouvier, R., Rousselot-Pailley, D. and Guy, G. (2000). Estimation of genetic
parameters for growth, carcass and overfeeding traits in a white geese strain. Genet
Select Evol 32(4): 415

Lin, S., R. Liu, J. Shen, X. Huang, C. Chen, S. Lin, and Jia, R (2024). “The Typical Developmental
Trajectory and Energy Requirements of Shitou Goose During the Embryonic Stage.”
Poultry Science 103 (9): 104039. https://doi.org/10.1016/j.psj.2024.104039.

Liu, H.W. and Zhou. D.W., 2013. Influence of pasture intake on meat quality, lipid oxidation, and
fatty acid composition of Geese. J. Anim. Sci. 91,764-771. DOI: 10.2527/jas.2012-5854

Lukaszewicz, E., Adamski, M. and Kowalcyzk, A.(2008). Correlations between body
measurements and tissue composition of oat-fattened white Koluda ® Geese at 17 weeks
of age, British Poultry Sci. 49(1): 21-27

Ma, R. L., Ma Z. B. and Wang, R. Q. (2005). “The Processing and the Development of the
Healthful Diet Therapy of Function of the Geese Production.” Proceedings of the World
Waterfowl Conference, Guangzhou, November 3-6

Madsen, J. (1982) Observations on the Svalbard population of Anser brachyrhynchus in
Denmark. Aquila 89: 133-140.

Madsen, J. and Williams, J.H.(2012).International Species Management Plan for the Svalbard
Population of the Pink-footed Goose Anser brachyrhynchus. AWEA Technol. Rep. No.
48. African-Eurasian Waterbird Agreement, Bonn, Germany.

Madsen, J.(1998). Changing trade-offs between predation risk and food intake: Gaining access to
feeding patches during spring-fattening in pink-footed geese Anser brachyrhynchus . Nor
Polar Skr 200: 303-311.

Madsen, J.(2001) Spring migration strategies in pink-footed geese Anser brachyrhynchus and
consequences for spring fattening and fecundity. Ardea 89: 43-55.

Mancinelli, A.C., Mattioli, S., Dal Bosco, A., Piottoli, L., Ranucci, D., Branciari, R., Cotozzolo,
E. and Castellini, C., (2018). Rearing Romagnola geese in vineyard: Pasture

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

34



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

andantioxidant intake,nperformance, carcass and meat quality. Italian J. Anim. Sci. 18,372-
380. DOI: 10.1080/1828051X.2018.1530960

McDonald, K. and Bench, R. (2000). Geese In: Kiple, K.F., Coneé, O.K. (Eds), The Cambridge
World History of Food. Cambridge University Press, Cambridge, pp. 529-31

Mitchell, C., Colhoun K, Fox AD, Griffin L, and Hall C, et al.(2010) Trends in goose numbers
wintering in Britain and Ireland, 1995 to 2008. Ornis Svec 20: 128-143.

Moghtaderi, M., Nabavizadeh S. H.and Teshnizi, S. H. ( 2020).The Frequency of Cross-
reactivity with Various Avian Eggs among Children with Hen’s Egg Allergy Using
Skin  Prick Test Results: Fewer Sensitizations with Pigeon and Goose Egg.” Allergologia

Et Immunopathologia 48 (3): 265-269

Murawska, D. (2013). The effect of age on the growth of tissues and organs and the percentage
content of edible and inedible components in Koluda White geese. Poult Sci. 92(5): 1400-
1407

Narushin, V. G.,Romanov, M.N., Salamon, A. and Kent, J.P. (2023). “Egg Quality Index: A More
Accurate Alternative to the Haugh Unit to Describe the Internal Quality of Goose Eggs.”
Food Bioscience 55:102968. https://doi.org/10.1016/j.fbi0.2023.102968.

NRC (1991). Microlivestock: Little Known Small Animals with Promising Economic Future.
National Academy Press, Geese Washington D.C. USA pp 101-113

NRC (National Research Council), (1994). Nutrient requirements of poultry. Ninth revised edition.
The National Academies Press, Washington DC. DOI: 10.17226/2114 of Feeding System
(Intensive versus Semi-Intensive) in yield and Fatty Acid Compositions of Abnormal
Fat in White Italian Geese. J Applied Anim Res, 17(2): 279- 284

Okruszek, A., Wo Loszyn, J., Haraf, G., Orkusz, A. and Werenska, M. (2013). Chemical
Composition and Amino Acid Profiles of Goose Muscles from native Polish
Breeds. Poult. Sci. 92:1127-1133

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

35



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Onder, H., Boz, M.A., Sarica, M., Abaci, S.H. and Yamak, U.S., 2017. Comparison of growth
curve models in Turkish native geese. Europ. Poult. Sci. 81, 1-8. DOI:
10.1399/eps.2017.193

Osei-Amponsah, R., Kayang, B.B., Naazie, A., Barchia, .M. and Arthur, P.F. (2014). Evaluation
of models to describe temporal growth in local chickens of Ghana. Iran. J. Appl. Anim.
Sci. 4, 855-861.

Petersen, J., ed. (1986). Jahrbuch fiir die Gefllgelwirtschaft 1986. Stuttgart, Germany, Verlag
Eugen Ulmer.

Pettit, N.E, Naiman, RJ, Warfe DM, Jardine TD, Douglas MM, Bunn SE, and Davies PM. (2017).
Productivity and connectivity in tropical riverscapes of northern Australia: ecological
insights for management. Ecosystems 20:492-514. doi:10.1007/s10021-016-0037-4.

Pettit, N.E., Bayliss, P., and Bartolo, R. (2017). Dynamics of plant communities and the impact
of saltwater intrusion on the floodplains of Kakadu National Park. Mar. Freshwater Res.
doi:10.1071/MF16148

Phalaraksh, K. (1984). The feasibility studies of geese production in the northeast of Thailand.
Memoirs of the Tokyo University of Agriculture, 26:187-247.

Pingel, H. (1997). Perspectives of the Production of Waterfowl. Proceedings of 11th European
Symposium on Waterfowl. Nantes, September 8-10.

Pingel, H. (2000). Enten Und Génse [Ducks and Geese]. Stuttgart (Hohenheim): Ulmer.

Pingel, H. (2003). “The Situation of Waterfowl in the World.” Proceedings 2nd World Waterfowl
Conference. Alexandria, October 7-9

Pingel, H. (2009). “Waterfowl Production for Food Security.” Proceedings IV. World
Waterfowl Conference. Thrissur, November 11-13.

Razmaité, V., Sveistiené, R. and Svirmickas, G. J. (2014). “Effect of Laying Stage on Egg
Characteristics and Yolk Fatty Acid Profile from Different-aged Geese.” Journal of
Applied Animal Research 42 (2): 127-132

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

36



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Rouvier, R. (1992). L'amélioration génétique en France: le contexte et les acteurs. Les Palmipedes.
INRA Prod. Anim., p. 39-42.

Saatci, M., Tilki, M., Kaya, I., Kirmizibayrak, T. (2009). Effects of fattening length, feather colour
and sex on some traits in native Turkish geese. Il. Carcass traits. Arch Geflugelkd 73:61-6

Salamon, A. (2020). Fertility and Hatchability in Goose Eggs: A Review. International Journal of
Poultry Science 19 (2): 51-65

Salamon, A. (2024). The reproductive behaviour of geese and its implications on production and
welfare. World'’s Poultry Science Journal, 1-14.
https://doi.org/10.1080/00439339.2024.2437173

Sar1i, M., Bugdayci, K.E., Akbas, A.A., Saatci, M. and Oguz, M.N., 2019. The effect of laying
period on egg quality traits and chemical composition of Lindovskaya (Linda) geese
reared under breeder conditions. Turk. J. Vet. Anim. Sci. 43, 662-669

Sarica, M., Boz, M.A. and Yamak, U.S. (2015). Slaughter and Carcass Traits of white and
multicolor geese reared in backyard in Yozgat Turkish Journal of Agriculture — Food
Science and Technology, 3:142-147

Skinner, J.L. (1996). “Last... But Not Least”. In: American Poultry History 1974-1993, edited
by J.L., Skinner, 220-230, Vol. Il, Mount Morris, IL, USA: Watt

Stojevié, Z., Vrankovié, L., Petrinec, Z., Aladrovi¢, J., Zupan, B and Bozié¢, M. (2017). Geese
raising on fish ponds. Vet Stanica, 48(1): 31-34

Tao,R., Fang,Y., Xiang, H., Zhao, C., Zhou, D. Hou, F., Niu, Y.D. and Rongzhen Zhong. (2021).
Effects of Supplemental Feed with Different Levels of Dietary Metabolizable Energy on
Growth Performance and Carcass Characteristics of Grazing Naturalized Swan Geese
(Anser cygnoides). Animals 11(3),711. http://dx.doi.org/10.3390/ani11030711.

King, N. (2006) Free Range Goose Production. Teagasc Mellow Development Centre.
Whiriskey, J. and Mc Carthy, P. (eds) Fact sheet No. 31pp. 2 available online at
http://www.teagasc.ie

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

37



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Tierney, R. (2020). Free-Range Goose Production. AFDA (Australian Food Development
Authority) Fact Sheet Diversification (Poultry), 01(2): 2

Tilki, M., Saatci, M., Kirmizibayrak, T. and Aksoy, A.R. (2005). Effect of age on growth and
carcass composition of Turkish native geese. Archiv Fur Geflugelkd, 69:77-83

Tombre, I,M, Temmervik, H, Gullestad, N. and Madsen J (2010b) Spring staging in the Svalbard-
breeding Pink-footed Goose Anser brachyrhynchus population: site-use changes caused
by declining agricultural management? Wildfowl 60: 3—19.

Tombre, 1.M., Hagda, K.A., Madsen, J., Griffin, L.R. and Kuijken, E, et al., (2008) The onset of
spring and timing of migration in two arctic nesting goose populations: the pink-footed
goose Anser brachyrhynchus and the barnacle goose Branta leucopsis . J Avian Biol 39:
691- 703.

Traci, T. (2022).Geese Farming: lllustrative Handbook On How To Raise Your Geese On Farm
Establishment, Housing, Nutrition, Health And Disease Management. Thriftbooks

Uhlifova, L., Timova, E., Chodova, D., Volek, Z. and Machander, V. (2018b). Fatty acid
composition of goose meat depending on genotype and sex. Asian-Australasian J. Anim.
Sci. 32(1): 137-143

Uhlifova., L., Tdmova, E., Chodova, D., Vi¢kova, J., Ketta, M., Volek, Z. and Skrivanova, V.
(2018a). The effect of age, genotype and sex on carcass traits, meat quality and sensory
attributes of geese. Asian-Australasian J. Anim. Sci. 31(3): 421-428

Upadhyaya, S. and Saikia, P.K. (2012). Clutch Size and Egg Characteristics of cotton pygmy-
goose in Assam (India): Asian Journal of Conservation Biology, 1(1): 31-34 Waterfowl
Conference, Guangzhou, November 3-6.

Windhorst, H-W.(2011). Asia Dominates Global Waterfowl Production.” World Poultry 27 (9):
6-9.

Yu, B., Tsai, C.C., Hsu, J.C. and Chiou, W.S.(1998). Effect of different sources of dietary fibre on
growth performance, intestinal morphology and caecal carbohydrates of domestic geese.
Br. Poult. Sci. 39, 560-567.

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

38



THE CONCEPT OF VALUE CHAINS IN AGRICULTURE, CLIMATE ACTION AND ENVIRONMENTAL
RESOURCES

Yuwanta, T. (2002). Goose Production in Indonesia and Asia In: In: Buckland, R., Guy, G. (Eds),
Goose Production, FAO Animal Production and Health Paper — 154. FAO Corporate
Document Repository, Rome, pp: 111-112

Yuwanta, T. (2002). Goose Production in Indonesia and Asia. Goose Production, FAO Animal
:Production and Health Paper — 154; FAO Corporate Document Repository, Rome, pp:
117-118

Nutrient Profiling of Avocado (Persea americana) and African Pear (Dacryodes edulis): A

Comparative Study for Food and Nutritional Security

Simpson Victor Bamidele?, Yusuf Ahmed Saliuz, Akemien Nerioya Neri3, Akhideno Lawson
Oseigbokan®, Alli Sheriffdeen Abiolas.

13Moist Forest Research Station, Forestry Research Institute of Nigeria, Benin, Edo State.
24Federal College of Forest Resources Management, Fugar, Edo State.

SBioMedicinal Research Centre, Forestry Research Institute of Nigeria.

Corresponding Email: delerotciv@gmail.com

SAEREM BOOK CHAPTERS First Published 2025 ISBN 978-978-60709-7-1

39


mailto:delerotciv@gmail.com

