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Cranes and Agriculture:
A Global Guide For Sharing The Landscape

Cranes have coexisted with agriculture for centuries in some regions and may often benefit from
cropland or grazing. However, the rapid expansion and intensification of agriculture is leading to
severe loss of wetland and grassland habitats important to cranes, thus increasing the conflicts between
cranes and farmers. Agriculture has been one of the main drivers behind severe population declines
for 11 of 15 species of cranes in the world, and affects all species in one way or another.

Cranes and Agriculture: A Global Guide for Sharing the Landscape synthesizes our current knowledge
and experience about the interface between cranes and agriculture across different regions of the
world, shares examples of both challenges and successes, and identifies potential solutions and
opportunities.

This Guide is intended to serve conservation practitioners, decision-makers, communities, and
farmers who want to enlarge their understanding of the crane-agriculture interface, so that they

can develop more effective and sustainable approaches that address their specific local or regional
challenges. Readers can draw on the information and experiences described in the chapters and case
studies to develop a conservation program that addresses the conflicts or opportunities relevant to
their area and situation, whether at a local, regional, or flyway scale.

KEY FEATURES:

Reviews the life history and feeding ecology of cranes as they relate to both natural and agricultural
lands, explores patterns of agricultural development and change over the last 100 years, and explains
how crane populations have responded.

Examines the conservation challenges of cranes related to agriculture - both crop cultivation and
grazing - and provides a broad synthesis of the various threats and benefits that the crane-agriculture
interface poses to cranes.

Reviews diverse approaches and methodologies used to prevent or mitigate human-wildlife conflicts
that arise as a result of this interface, examines the situation from a farmer’s perspective, and provides
alternatives for developing programs at local, regional, and international scales.

Includes 18 case studies from 13 countries that contextualize many of the concepts outlined in the
Guide and provide examples of the issues and the solutions from diverse areas.

Provides tables at the beginning of the Guide and the Case Study section that direct readers to the
chapters or case studies that are of interest for their situation or questions.

Includes a Call to Action for Promoting Harmony between Cranes and Agriculture proposed for
governments, [IUCN members and commissions, conservation and practitioners, farmers and land
users, and researchers.

Edited and written by 59 authors and contributors from 14 countries who are engaged in crane
conservation.

This work was led by the International Crane Foundation and is a product of the International Union
for the Conservation of Nature Species Survival Commission / Crane Specialist Group.
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In Dedication

James Thomas Harris

1950-2018

With grateful appreciation of Jim’s 34 years of tireless service
to the cranes of the world
and his colleagues at the International Crane Foundation and abroad.

Jim’s passionate commitment to safeguarding cranes and the places they live,
his overwhelming enthusiasm and eloquent words that inspired people,
his courage and perseverance in most difficult circumstances,
and his genuine interest in and care for those around him,
were admired and will always be remembered
by all who were fortunate to know him.
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“The haunting calls of the world’s cranes are sadder today because they have lost a

devoted friend, and the conservation community has lost a true hero.”
Kenneth Strom, National Audubon Society

On September19th, 2018 the Crane Specialist Group lost a dear friend and champion for the
conservation of cranes and wetlands. Jim passed away peacefully surrounded by his family at his home
in Baraboo, Wisconsin, USA after a valiant fight against liver and pancreatic cancer.

In 1984 Jim joined the International Crane Foundation (ICF) in Baraboo,
Wisconsin as the Education Director. By the late 1980s, Jim served as
Deputy Director expanding ICF’s activities in Asia. In 2000, Dr. George
Archibald stepped aside as ICF’s President, and Jim succeeded him. Under
Jim’s leadership, ICF was directly involved in 45 projects in 22 countries
around the world. In 2006, Jim decided to transition back to serve as
director of ICF’s East Asia program, while continuing as Vice-President.
From 2006, he also oversaw ICF’s Africa program, a post he held until just
before his retirement in early 2018.

Jim was a journalist by training and an eloquent and prolific writer. He
wrote lovely pieces detailing his experiences with people and cranes in Asia,
featuring evocative descriptions of landscapes and their inhabitants.

As Co-chair of the IUCN Crane Specialist Group with George Archibald

(1988-2008), then Chair (2008-2017) and Co-chair (2018) with Kerryn

Morrison, Jim’s vision for cranes and their landscapes has always been

global in scale. He has adeptly integrated the expertise and passion of 350 members in over 50
countries. He led workshops, produced publications changing the course of how we address complex
crane challenges such as agricultural land use and climate change, and brought diverse people
together to find solutions to provide water for wetlands and cranes, whilst balancing human needs.
His contributions are culminating later this year with the publication of the much-anticipated Crane
Conservation Strategy that engaged over 150 crane specialists in a review of the status and trends for
all 15 crane species. A comprehensive assessment of 19 direct threats identifies research needs and
priority actions for the next five years, with measurable actions linked to diverse partners.

Jim’s dedication, along with his wife Su Liying, to the cranes and wetlands
of China, Russia, and beyond is well-known and greatly appreciated. He
pioneered conservation work with a micro-lending program for farmers in
return for crane habitat conservation in China, introduced improved water
management techniques as part of reserve management plans in NE China,
promoted sound science as a basis for improved management, organized
highly popular and effective international nature schools and camps, and
established monitoring networks.

Jim’s infectious reverberating laugh, gentle smile and good sense of humor
radiated an energy, positivity and sense of hope to everyone around him. Jim’s
insights, critical thinking and recommendations were always constructive and
valuable. His wise counsel was often sought by partners throughout the crane
world, in part because Jim was always so supportive and giving of his time.

Cranes and Agriculture: A Global Guide for Sharing the Landscape
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As an incredible mentor, guide and confidant,
Jim leaves behind many people, all over the
world, who have benefited, flourished, and been
inspired by his example.

Thank you, Jim, for decades of dedication and
the legacy you have left for us all to continue
forward for the conservation of the world’s

. cranes. Thank you for your unfailing friendship
to so many around the world.

Jim will be also remembered fondly for his passion for taking photos of the people, cranes and landscapes
in the places he visited around the world. This photo, taken at Muraviovka Park in Far-eastern Russia
captures his love for landscapes and the perfect shot.
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Foreword

Agriculture has posed the greatest threat to terrestrial and freshwater habitats around the world, and
current trends - rising human populations as well as increasingly intensive agriculture practices - mean
that pressures on wild species will continue to grow. The charismatic family of cranes has suffered
dramatically from habitat losses on all five continents where cranes occur. Agriculture has been one of
the main drivers behind severe population declines for 11 of 15 species of cranes in the world and now
threatened with extinction.

Remarkably, cranes have also benefitted from the vast open spaces created across agricultural
landscapes as well as the bountiful waste grain left after harvest. The two most abundant cranes - the
Eurasian and the Sandhill - have seen dramatic population increases across their wide ranges in large
part due to utilizing croplands for foraging. Even threatened species of cranes - such as the Black-
necked, Sarus, and Grey Crowned — now rely on farmlands for significant parts of their annual cycles.

The Cranes and Agriculture: A Global Guide for Sharing the Landscape has been prepared by the
International Union for Conservation of Nature’s (IUCN) Species Survival Commission (SSC) Crane
Specialist Group. This publication explores the complex relationship linking lives of farmers and
herdsmen with the lives of cranes. A great many of the Crane Specialist Group members helped
assemble the latest in research and practical experience in addressing the challenges and opportunities
for conserving cranes on productive lands, including in particular ways to reduce conflicts for example
when cranes damage crops. Unfortunately such conflicts are growing in many areas as natural habitats
diminish and crane numbers increase.

Cranes offer a striking example of how wildlife and agriculture can thrive together, and the lessons
from cranes can contribute to conservation for other groups of wildlife. Let us hope that dialogue
between species specialists, agriculture specialists, farmers and herdsmen can grow, as there is much to
gain from exchange and cooperation.

Jon Paul Rodriguez
Chair, IUCN Species Survival Commission

Foreward



Preface

Conservationists forever strive to minimize the negative impacts to wildlife from the extraordinary
transformations that humans have brought to landscapes around the world. For the world’s cranes, as
for so many wildlife, the greatest threats to natural habitats have come from agricultural development.
Yet the relationship between cranes and agriculture is remarkably complex.

Today, the world’s fifteen species of cranes depend to varying degrees on croplands and pasturelands
for survival. Cranes still need wetlands that offer shallow water roosting sites, providing safety for sleep
or rest as well as for nesting and rearing of the young. Yet cranes now forage extensively on waste grain
left after harvest. In some regions this benefit from agriculture has been evident for many decades.
Less frequently, cranes consume seeds at or shortly after planting, or otherwise cause damage to crops
and reduce harvests. Economic hardships to farmers, primarily those living close to wetlands favored
by cranes, have led to harassment or killing of cranes.

Only in the last five years has the most aquatic of all cranes, the Siberian Crane (Leucogeranus
leucogeranus), come to rice paddies, lotus ponds, and even corn and wheat fields to forage. We are
able to observe this dramatic change in behavior happening right before us. The causes may relate to
dwindling of natural foraging areas, and also a learning process - the Siberian Cranes mix with and
follow the less aquatic species like the White-naped Crane (Grus vipio) and Eurasian Crane (G. grus)
that have long utilized agricultural habitats.

This book had its genesis in the early 1990s, when ICF researchers together with colleagues from

the Tibet Plateau Institute of Biology documented that most of the world’s Vulnerable Black-necked
Cranes (G. nigricollis) depended almost entirely during winter on the waste barley or the winter wheat
growing in fields adjacent to suitable roosting sites in southcentral Tibet. We realized the future of this
magnificent species would be determined in good part by agriculture practice.

Mindful of the threats to cranes from agriculture, as well as the remarkable benefits, the IUCN

Species Survival Commission Crane Specialist Group convened a small workshop in June 2010 - 30
participants from 14 countries and five continents — hosted by Muraviovka Park for Sustainable Land
Use in Russia. We talked about cranes, agriculture, and climate change. How should crane specialists
of the world respond to the challenges and opportunities afforded by these immense changes
happening around the world? We spent four days together at Muraviovka Park beside an extensive
and diverse wetland with breeding Red-crowned and White-naped Cranes, surrounded by some of the
richest farmland in far eastern Russia.

This publication was conceived during those discussions held with soybeans fields on one side, and
wetlands on the other, the cranes flying overhead from one habitat to the other.

In late 2012, we followed up with a second, larger workshop, co-organized by Beijing Forestry
University, China - the International Workshop on Crane Protection and Sustainable Agriculture.
Eighty specialists from 11 countries came together for discussions in Beijing and a field trip to

East Dongting Lake in the Yangtze River Basin of southern China. Many of the participants of that
workshop have contributed to the contents of this publication. And many other specialists as well. The
Call to Action, presented in this publication, was drafted as an output of that workshop.

Altogether, the authors and contributors to this book include 59 people from 14 countries. We
also wish to thank many, many more researchers, managers, and conservation practitioners whose
thinking and actions to solve conflicts posed by cranes and agriculture have contributed to the
contents of this book.

Cranes and Agriculture: A Global Guide for Sharing the Landscape



Since cranes live in over 80 countries on five continents, adapted to an extraordinary range of
conditions and an equally extraordinary diversity of agricultural practice, this Guide contains much
but not all of the experience and lessons relevant to our objective - for cranes and people to live
together and thrive across our agricultural landscapes. In addition, as crane behavior and agricultural
practice change, we must learn to address new challenges. For example, agricultural poisons pose

a growing threat to several threatened crane species. We hope this volume will inspire increased
communications among conservationists, agricultural experts, and farmers - in particular, furthering
dialogue among those who seldom interact. Through the Crane Specialist Group, we intend to
continue the quest for productive co-existence of cranes and agriculture.

Cranes of course are not the only waterbirds to rely extensively on agricultural lands. Yet the charisma
and cultural significance of cranes have inspired much attention in many countries to finding
conservation solutions. Just as crane conservationists have learned from those working with other
groups of animals, we hope our discoveries will benefit conservation of ducks, geese, and other species.

James T. Harris
International Crane Foundation
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Fifteen crane species of the world. Painting by David Rankin

List of the 15 Crane Species, Recognized Subspecies, and Their
Distributions

AF = Africa, AU = Australia, EA = Eurasian, EU = Europe, NA = North America, AS = Asia
Distribution maps are available at www.savingcranes.org/species-field-guide

Common name

Scientific name

Breeding distribution

Black Crowned Crane

Balearica pavonina

AF: northeast, central, western

Black-necked Crane

Grus nigricollis

AS: Tibet and west-central China

Blue Crane

Anthropoides paradiseus

AF: South Africa

Brolga

Grus rubicunda

AU: Australia and portions of New Guinea

Demoiselle Crane Anthropides virgo EA: southwestern Russia to northern China;
northern Africa, eastern Turkey,
Eurasian Crane Grus grus EU: widespread

Grey Crowned Crane

Balearica regulorum

AF: east and southern Africa

Hooded Crane

Grus monacha

EA: southeastern Russia and northern China

Red-crowned Crane

Grus japonensis

EA: southeastern Siberia, northeastern
China, Japan

Sarus Crane

Grus antigone

AS, AU: northern India, Southeast Asia,
northern Australia

Sandhill Crane Grus canadensis NA: widespread
Siberian Crane Leucogeranus leucogeranus EA: northwestern and east-central Siberia
Wattled Crane Bugeranus carunculatus AF: DR Congo and Tanzania to Botswana;

Zimbabwe and South Africa

White-naped Crane

Grus vipio

EA: se Siberia, ne Mongolia and ne China

Whooping Crane

Grus americana

NA: central Canada, central and east USA

Information about crane subspecies and their distributions can be found in the Crane Conservation Strategy (Harris
and Mirande, in preparation) and online at https://www.savingcranes.org/species-field-guide/.

Cranes and Agriculture: A Global Guide for Sharing the Landscape



Abstract

Fifteen species of cranes (Gruidae) are found across the world, on all continents except South
America and Antarctica. The landscapes and ecoregions important to cranes are also those areas
most conducive to agriculture. Although cranes have had a close relationship with arable and
pastoral agriculture that goes back hundreds and thousands of years, rapid changes in agriculture
over the last 100 years have become a key threat to the world's cranes, primarily due to habitat loss
but also other, indirect effects from agriculture such as poisons and power line collisions. As human
populations and agricultural demands have expanded and intensified, conflicts between cranes and
farmers are becoming more severe. Crane species most closely reliant on wetlands are the most
threatened, whereas those more associated with grasslands have better adapted to open, productive
landscapes. In a 2010 workshop, participants from 13 countries and five continents identified the
need for a resource that synthesized information about the crane and agriculture interface that
could help guide conservationists and other stakeholders. This Guide has gathered published
information and personal accounts and experiences from around the globe. The document outlines
the life history and feeding ecology of cranes as they relate to both natural habitats and agricultural
lands; explores the patterns and drivers of agricultural development and change over the last 100
years and explains how crane populations have responded; examines the interaction between
cranes and domestic animals; describes the various direct and indirect threats that the crane /
agriculture interface poses to cranes; reviews the methodologies currently used to mitigate for
human / wildlife conflicts that arise as a result of this interface; walks us through the situation from
a farmer’s perspective; and provides ideas for programmes that either mitigate for the conflicts that
arise, or make use of the opportunity provided by the crane / agriculture interface. In addition, 18
case studies from 13 countries provide examples of issues discussed in the chapters. This Guide is
intended as a first step in sharing knowledge and experiences of the crane / agriculture nexus from a
diversity of situations, landscapes, flyways, and species, to find and disseminate ways to sustainably
balance the needs of cranes and agriculture.

Abstract
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Introduction

Jane E. Austin', Kerryn L. Morrison?, and James T. Harris?, Editors

'U.S. Geological Survey, Northern Prairie Wildlife Research Center,
Jamestown, North Dakota, USA
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’International Crane Foundation, Baraboo, Wisconsin, USA and
Endangered Wildlife Trust Partnership, Johannesburg, South Africa
Email: Kerryn@savingcranes.org
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Email: cranes@savingcranes.org

Cranes are ambassadors of nature, whose majestic appearance and distinctive calls encourage us

to see that there are other unique beings in this world - beings that also have the right to exist.
— Carl-Albrecht von Treuenfels

Fifteen species of cranes (Gruidae) are found across the world, on all continents except South
America and Antarctica. Their life histories and preferred habitats vary, from the small Blue and
Demoiselle Cranes of semi-arid grasslands to the larger, more wetland-dependent Siberian and
Whooping Cranes. All crane species rely on wetlands at some time during their annual life cycle,
primarily for nesting but also for foraging and protective cover. Many species also have close
affiliation with grasslands. However, wetlands and grasslands are the most vulnerable habitats to
agriculture, and they have been greatly impacted, primarily by conversions to cropland but also other
impacts such as intensive grazing.

Agriculture is involved in nine of the 19 threats to cranes identified in the IUCN/SSC Crane
Conservation Plan, affecting all 15 species in some way (Harris and Mirande, in preparation). Crane
species most closely reliant on wetlands are the most threatened whereas those more associated with
grasslands are less threatened.

Cranes in Eurasia and Africa have coexisted
with agriculture for thousands of years. They
have proven surprisingly adaptable in many

Key terms used in this Handbook

Agriculture: The science and practice of
growing crops and rearing animals for human
consumption; used here to encompass both
crop cultivation and grazing activities.

situations and able to sustain productive
populations, particularly under traditional and
low-intensity agriculture. Most crane species
have adapted to using agricultural lands and Farmer: An individual who raises crops or

crops in some way — consuming waste grains or livestock for human or livestock consumption.

other crops, feeding in rice paddies, or foraging
in pastures. Crop fields provide abundant,
predictable, and often high-energy foods that can be particularly valuable during migration and winter

and have literally fueled growing populations and expanding ranges to new areas, particularly for
Sandhill and Eurasian Cranes. Grazing, whether by native ungulates or by domestic livestock, is an
important process for sustaining open and productive grasslands for cranes. Thus, cranes have at times

Austin JE, Morrison K, Harris JT, editors. 2018. Cranes and Agriculture: A Global Guide for Sharing the Landscape.
Baraboo, Wisconsin, USA: International Crane Foundation. 303 p.



benefited from agricultural foods, lands, and practices, but conflict with farmers can arise when cranes
damage the crops by consuming unharvested grains or vegetables like potatoes, uprooting young
plants, trampling vegetation, or using crops to build nests.

This historic harmony between cranes and agriculture is increasingly in jeopardy. As human
populations and their demands have expanded, conflicts between cranes and farmers are becoming
more severe. The pace of agricultural change has greatly intensified since the early 1900s in nearly all
parts of the globe, leading to major losses of natural habitats, increasing conflicts with farmers, and
greater impacts on crane populations. In many regions, habitat loss, fragmentation, and degradation
due to agriculture appear to be reaching thresholds beyond which crane populations can hardly be
sustained. Five crane species are critically threatened by conversion of wetlands to agriculture or other
development, and six species are critically threatened by dams and water diversions, which are often
related to irrigation or hydropower (Harris and Mirande, in preparation). Other threats to cranes
related to agriculture include unsustainable exploitation of wetland resources; human interference and
disturbance, especially at nest sites; collisions and habitat loss associated with utility lines, which are
often located between roost and feeding sites; poisoning by agrochemicals; and fires, which are often
associated with agricultural activities. These threats are not static but continue to change over space
and time, influenced by technical developments and socio-economic, political, and climatic drivers.

Given the overwhelming importance of agriculture to cranes globally, the Crane Specialist Group
identified the need for a single resource that would synthesize our knowledge about the interface
between cranes and agriculture across different regions of the world, share examples of both
challenges and successes, and identify potential solutions and opportunities. This Guide is intended
to serve conservation practitioners, decision-makers, communities, and farmers who want to enlarge
their understanding of the crane-agriculture interface, so that they can develop more effective and
sustainable approaches that address their specific local or regional challenges.

Why Cranes?

Cranes are one of many species of concern around the globe that are closely reliant on wetlands. Of the
15 species, 11 are listed as threatened under the IUCN Red List: one Critically Endangered (Siberian
Crane), three Endangered (Grey Crowned, Red-crowned, and