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Putting together this issue on stacking 
functions has been a challenge. While we had hoped 
to see detailed examples of landscape designs that 

incorporated a high degree of multifunctionality, only a few 
such articles appeared. instead, we have many wonderful 
contributions that illustrate in a more round-about way the 
power of stacking functions. We’re grateful to all the writers.
	 Looking	ahead,	we	hope	to	explore	the	role	of	scientific	
method in permaculture in #93, and we invite writers to share 
their own less formal experiences with experimentation. What 
have you tried that worked? What didn’t work? 
 the word “experiment” comes from the same Latin root 
as “experience:” experientia, meaning “to try or to test.” 

the knowledge we gain from observation and experience is 
akin to that we gain from setting up experiments in the lab. 
science seeks to reduce the number of variables, ideally to 
one, then to vary that one condition systematically. Yet lots of 
important problems are not amenable to solving by this simple 
experimental design. sometimes, too many factors interact 
in too many ways to isolate any one. such is the nature of 
ecosystems, as well as human society. For this reason, intuition, 
informed by observation and general principles, always plays 
a role in design. Permaculture is both an art, requiring skill 
at spatial arrangement, and a science, requiring logical and 
empirical processes rooted in the physical world. 
 growing up in Mississippi, i remember when people started 
affixing	brick	facades	to	their	white,	wood-framed	houses.	
usually just the front of the house would succumb to the fad. 
the brick fetish morphed into wrought-iron fences and brick 
walls surrounding even small properties. About ten years ago, i 
found myself driving back and forth a few times a week to teach 
a class at the community college in Booneville. one day, several 

Stacking Bricks or Stacking Functions?
John Wages

Without direction, either 
ethical or aesthetic, brick 
facades, iron fences, 
and non-functional walls 
continue to proliferate, 
while we find ourselves 
fixing things that should 
hever have been broken.

pallets of bricks appeared on the expansive lawn of a very large 
house on the edge of town. i thought they might build a second 
house, or perhaps a really nice barn. Workmen soon arrived to 
start erecting the great Wall of Booneville. A sort of “bridge 
to nowhere,” it started suddenly at one end of the property, ran 
to a large gated entrance, then became a wrought-iron fence, 
petering	out	on	the	other	side	of	the	lawn.	Should	they	find	the	
gates of the driveway closed to them, barbarian hordes can enter 
conveniently at either end. Without direction, either ethical or 
aesthetic, brick facades, iron fences, and non-functional walls 
litter	the	landscape	and	continue	to	proliferate,	while	we	find	
ourselves	fixing	things	that	should	never	have	been	broken.
 the opposite of that wall is a multifunctional hedgerow. 
i grew up in a hedgerow, along with generations of rabbits. 
My favorite part was the western edge of my dad’s soybean 
field,	where	an	apple	tree	grew	beside	the	road,	probably	
originating as a core tossed during a sunday afternoon drive. 
Chickasaw plums grew there too, yielding abundant yellow 
and orange fruits every spring, with their burst of sweetness 
followed by the astringency of the peel. the neighbor’s guinea 
hens would nest in the hedge. once, i found a nest with over 
20 eggs. You could spend hours exploring the edges of that 
field,	finding	something	new	and	perplexing	every	day.	Every	
fall, persimmon trees would drop their fruits, and armies of 
bees and wasps would descend for the last feast of the season. 
opossums gorged themselves at night. get to the party early, 
or you’re out of luck. Climbing roses, white and pink, covered 
parts of the hedge, along with boysenberries. unfortunately for 
the berry-lover, succession in northeast Mississippi means that 
untended hedges are over-run by poison oak, making it harder 
and even more painful to pick the fruits. Poison oak is followed 
by honeysuckle, privet, and green ash, as the hedge yearns to 
become forest. hedges, at least in the south, tend to expand in 
width. to contain them, we need animals. otherwise, we must 
trim them and try to excise the poison oak, or cut them to the 
ground	every	five	years	or	so.	As	soon	as	I	left	Mississippi,	part	
of the hedgerow i had let grow into honeysuckle was promptly 
doused with herbicide by the neighbors, who would rather see 
a bare wire fence than a living hedge. Perhaps if it had been 
a multifunctional hedge—the kind i envisioned but never got 
around to planting—they wouldn’t have hated it so much. 
Considering	all	its	functions	and	benefits—to	children	and	other	
humans,	wildlife,	and	neighboring	fields—even	an	untended	
hedge is better than a brick wall.
 Consider writing for the next issue. tell us about your 
experiences and your experiments, your observations, and 
your designs. Please review our Writers guidelines at www.
permacultureactivist.net and contact us in advance to indicate 
your interest in submitting an article, along with a brief 
description of the proposed contribution. thank you for sharing 
your	knowledge	and	experience	with	our	readers.		 	 ∆
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stACking FunCtions	makes	a	polyculture	efficient	as	
well	as	resilient.	By	efficient,	I	mean	obtaining	the	great-
est yield for a given input of energy. Midwestern corn-

fields	show	how	incredibly	high	yields	per	acre	can	be	obtained	
with	very	little	labor	by	using	simplified	farm	management	and	
machinery	at	a	large	scale,	but	they	fail	the	efficiency	test	be-
cause the high cost of fossil fuels, fertilizer, machinery, soil loss, 
toxicity, and unemployment are not paid by the grower; they are 
paid by society, and thus are ‘off the books,’ or as economists 
say,	‘externalized.’	Those	same	fields	are	not	resilient,	as	the	di-
sastrous summer of 2012 showed us. When times are hard, they 
fail catastrophically. Monocultures are a one-trick pony. 
	 		A	polyculture,	on	the	other	hand,	has	the	potential	to	be	effi-
cient when its costs are measured against its total output, but this 
is not necessarily so—a polyculture may also be a total mess. 
What makes or breaks a polyculture is how well the designer 
stacks	functions.	Permaculture	at	its	finest	leverages	diversity	to	
create abundance. Diversity without design promises nothing. A 
successful polyculture depends on strategically stacked func-
tions. 

 to stack functions means to get two or more yields (or func-
tions) from a single element. A simple example is your roof and 
gutters. they both keep your house dry and concentrate runoff 
that can be easily harvested. in the garden, a legume crop such 
as peas or beans can give you a food yield and also nourish the 
soil with nitrogen. traditional farmers took multiple yields from 
common crops too: they harvested grain, baled or raked straw, 
and turned animals into the stubble. the complement of this 
thrifty thinking is a cautious approach based on hedging your 
bets, otherwise known as redundancy. this means designing one 
function to be served by two or more elements. Again, in the 
garden, soil fertility can come from legumes (several species) or 
other	nitrogen-fixers	and	also	from	animal	manures	and	compost	
or mulch. A windbreak should use several species of trees in 
three or more rows so that if one species succumbs to disease or 
insects, there won’t be serious gaps. stacking functions con-
tributes	to	efficiency	by	accomplishing	two	things	at	once—
increasing yields without costs, while redundancy contributes to 
resilience by ensuring there are at least two ways to serve each 
need.

The hidden strength of a 
well-designed polyculture 
is that it adjusts 
dynamically to change.

A Primer on Stacking Functions
Matt Smaus

	 More	often	than	not,	efficiency	and	resilience	appear	to	work	
against each other. in order to “not put all our eggs in one bas-
ket,” we create redundant systems. But if each element performs 
only one function, we would need at least two elements—a 
primary element and a backup—for each. (Figure 1) thus, for 
the	90%	of	the	time	when	the	system	runs	just	fine,	there	would	
a	lot	of	unused	elements,	or	“waste.”	This	is	inefficient,	and	
makes for a poor polyculture.
		 However,	efficiency	and	resilience	need	not	work	against	
each other. stacking functions is the miracle that gets them 
working together. When you design each element to serve at 
least two functions (Figure 2), you can get the same level of 
redundancy	without	sacrificing	efficiency.	This	works	because	
two elements serve as backups for each other, with each element 
also serving other useful functions. there is no waste!
 now, if we expand our design so that multiple elements 
support every function in the system (Figure 3), and design the 
elements to support each other, we get a resilient polyculture.
 the hidden strength of a well-designed polyculture is that 
it adjusts dynamically to change. this is what makes resilience 
bigger than simple redundancy, and the process of adjustment is 
called, of course, adaptation. Adaptation requires two things of 
any system: (1) the ability to express various combinations of 
existing	traits	to	find	one	that	best	meets	current	needs,	and	(2)	
novel creations. in evolutionary biology, these criteria are met 
by (1) genetic variation via sexual reproduction, and (2) random 
mutation.
	 To	fulfill	the	first	criterion,	a	managed	polyculture	includes	
as much diversity as it can to ensure the system can produce 
the greatest number of possible combinations in response to a 
changing	environment.	The	fulfillment	of	the	second	criterion	is	
more complex, however, and cannot be forced. it happens like 

Figure 1. Four elements serving two functions.

Figure 2. Two elements serving three functions.
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this:
 the more we diversify and stack, the 
more connections we can create. the 
more connections we create, the greater 
the possible synergies, and the more the 
system responds as a whole rather than 
as a bunch of parts. the greater the pos-
sible synergies, the greater the potential 
for emergent properties. in other words: 
stacking begets connections, connections 
beget synergies, and synergies beget 
emergent properties. 
 emergent properties are the holy 
grail of systems design—novel, often 
unexpected qualities or new creations 
which arise from the complex interactions 
of diverse, connected parts. emergent 
properties set life apart from non-life. in-
dividually, emergent properties are often 
not predictable, but we can, with some 
predictability, establish the conditions for 
them to, well, emerge. if you can cre-
ate a polyculture conducive to emergent 
properties,	you	have	done	well.			 							∆

Matt Smaus earned his Masters in Public 
Administration with a focus on farm-
based nonprofits, social enterprises, and 
farm stewardship. He lives and works at 
a diversified farm outside Seattle, WA, 
and before that spent more than a decade 
working with at-risk youth in the wilder-
ness and city. His passion is for the study 
of “complex, adaptive systems,” includ-
ing economics, sociology, ecology, organ-
ismal science, and of course, ecological 
agriculture. Permaculture allows him to 
weave insights and practical knowledge 
from all of these fields into an integrated 
daily practice. He blogs at www.integrat-
edlifeproject.com.

Figure 3. A complex network of elements 
and functions creates a resilient web.

Pastor and Permaculturist

Making the Most of 
Every Growing Surface
Marie F. Fleming

The central pastoral office is to 
make people aware. 

  —Walter Brueggemann, he-
brew scripture scholar and Christian 
theologian

Observe and interact.   
  —Permaculture Principle   
 #1, from David holmgren

Then God planted a garden in 
Eden, in the east, and put the earth- 
creature God had just made in it.  
  —genesis 2:8 (1) 

CoMMunities oF FAith and 
permaculture go together like 
comfrey and chickens, duck poop 

and	pond	fish,	or	kids	and	red	wigglers.	
People whose image of paradise is a gar-
den and whose ethics are handily summed 
up as earth Care, People Care, and Fair 
share are ripe for the insights and tools 

that permaculture has to offer. in fact, it’s 
hard	to	find	an	aspect	of	congregational	
life that cannot be enriched by these gifts. 
Whether people of faith are involved in 
worship, scripture study, service, learning, 
advocacy, meditation, eating, or property 
care, permaculture has a role to play. 
And the time is ripe for full embrace. 
Congregations and their members are part 
of the growing wave of public concern 

over climate change, energy descent, 
and the need for resilient, local com-
munities. Most denominations and world 
religions	already	have	official	statements	
and resolutions on creation care. (2) the 
faith-based organizations interfaith Power 
and Light (3) and the national Council 
of Churches’ Creation Justice Ministries 
(4) are just two of the many entities that 
are equipping congregations to address 
these issues. none of them, however, is as 
practical or as comprehensive as per-
maculture.
 Well-practiced in “walking the talk,” 
congregations sometimes face not so 
much a lack of will as a lack of know-
how, tools, and leadership. Permaculture 
and its practitioners can provide all three.
	 Over	the	past	five	years	since	per-
maculture brought my life into sharp and 
hopeful focus, i’ve aimed to “maximize 
every growing surface” by stacking the 
functions of pastor and permie in congre-
gational settings. (5) Following are some 
of the activities i’ve tried. each descrip-

tion is prefaced by a list of the some of 
the functions the activity was designed to 
serve.

Edible landscapes

 Functions: Create an intergenerational 
alternative to the traditional children’s 
Vacation	Bible	School	that	is	a	better	fit	
for a small congregation; save money; 

Together, we remembered the 
Genesis creation story starring 
a gardening God. 
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raise consciousness about the value of localized food produc-
tion; provide tools for gardening; teach concepts of soil building 
and water catchment; begin a community conversation that con-
tinues beyond the event; share recipes and good food; have fun; 
foster gratitude for the abundance of nature; discuss the biblical 
basis for earth care; create positive memories and energy; learn 
ways to re-purpose household items that would otherwise be 
discarded.
 immediately following my Permaculture Design Course 
(PDC) in the summer of 2009, it was time for Vacation Bible 
school (6) at north Christian Church in Columbus, indiana, 
where i served as Minister of Christian education. We and our 
little congregation were tired of the usual VBs fare, which 
means commercially-produced, gimmicky curriculum that costs 
a lot of money, requires scads of volunteers, and is theologi-

cally sketchy at best. so, with all the energy of a newly minted 
permaculturist, i worked with the leadership team to design an 
intergenerational event we called edible Landscapes and other 
natural Wonders. over two summer evenings, a gathering of 
folk representing a range of ages and stages, including neighbors 
we had not met before, explored the backyard (and front yard!) 
potential of our mostly suburban homes. together, we remem-
bered the Genesis creation story starring a gardening god. We 
reminded one another that god gave humankind “dominion” of 
the earth, which means respectful stewardship, not domination 
(genesis 1: 26-28). (7) We viewed PowerPoint presentations 
on	water	catchment	and	the	benefits	of	local	food,	carried	out	
sediment and soil ph tests on samples people brought from 
home, made simple composters and newsprint seed starting pots, 
and played a rePurpose game. We created a booklet of recipes 
that use our own garden herbs (Lavender ice Cream, anyone? 
rosemary sugar Cookies?) and sampled them after worship on 
sunday. 
 For the rePurpose game we invented, you will need: 1) a 
collection of small household items that are often thrown away, 
such as buttons, empty spools, fabric scraps, wooden chop 
sticks, food containers, shoe strings, and old shoes. keep them 
out of sight in a bag or box; 2) pen and paper for each team; and 
3) a watch or clock for timing. 
 Divide the group into teams of three to six persons each. 
Provide each team with paper and pen and explain that for each 
round of the game, one person will record the group’s responses. 
the role of recorder rotates after each round.  

That initial…experience 
launched a path to
community engagement 
and local food 
development…

 to begin, remove one item from the bag or box and start 
the timer. each team brainstorms ways to re-purpose that item. 
(there are no wrong answers!) After 45 seconds, call time and 
invite the recorders, one at a time, to read their team’s list out 
loud. each recorder notes when something on their group’s list 
is duplicated in the call-outs and crosses it off. the round ends 
with teams calling out any ideas that were unique to their list. 
three cheers for the group with the most ideas and the group 
with the largest number of unique ideas.  
 repeat. 
 individual rounds of this game can also be played as ice-
breakers or transitional activities in workshops or meetings. 
 
Local, seasonal food: from study to action

 Functions: provide a new adult education option for the 
Christian education hour on sunday morning; engage adults 
who have not been involved in education programs in the past; 
identify and support leaders who are interested in environmental 
issues; build community; learn about the industrial food system; 
increase interest and participation in the local food system; swap 
information on gardening. 
 that fall the same congregation was ready to do a study on 
local food, using Simply in Season, a cookbook and conversation 
guide from the Mennonite Central Committee. (8) We snacked 
on treats made with local ingredients from recipes in the book. 
We discussed the modern food system and what we could do 
to make needed change. Before the end of the study, this group 
of enthusiastic adults was already planning next steps. they 
went on to lead the entire congregation in a community garden-
ing project that involved on-site and community-based garden 
plots. they recruited community gardening partners from a 
local public housing complex, the ecumenical food bank, and an 
interfaith group of garden-loving engineers from nearby Cum-
mins engine Company. A parishioner who owns a cardboard 

Children and moms delight in a 6-week old guinea hog during a 
Locavore family field trip to Jerry and Paula Perron’s Heritage 
Farm near Spencer, Indiana.
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gregation i now serve, invited me to lead the annual family 
retreat. the event featured seed-saving, songs, nature walks, 
crafts, and a conversation prompted by Cynthia rylant’s gentle 
and evocative picture book, When I was Young in the Moun-
tains, an account of her Appalachian childhood. (9) i’ve used 
this book many times with adults and children to elicit stories 
from their own upbringing. (10) the stories people tell remind 
us	of	the	significance	of	place	in	our	earliest	experiences	and,	
in the process, share essential information about one another 
that might not otherwise surface. After reading the book to the 
group, each person is given paper and something to write or 
draw with. Mimicking the pattern in the book, they complete the 
sentence, “When i was young in...” with the name of a place and 
something that happened there. Children might draw one scene. 
Adults	might	finish	the	sentence	a	dozen	times.	After	a	number	
of minutes, invite the group to share their writing, always al-
lowing participants to opt out if they wish. one memory rylant 

describes is of sitting on the front porch at the end of the day 
with her grandmother, shelling beans. the children at our fall re-
treat sat in a quiet circle, absorbed in what for them was a novel 
experience, shelling my little crop of turtle beans and proudly 
pocketing each one’s share to take home and cook later.

Finding life in what looks like death 

 Functions: share with children something of the wonder 
of creation; give them something to do with what they have 
heard―teach them to observe and interact; promote gardening 
and seed-saving; adults will overhear! 
 recently, a children’s sermon, something we offer at every 
worship service in my congregation, provided the occasion to 
bring in a vase of iris, echinacea, and columbine seed stalks. the 
children were unimpressed when i pronounced that dried and 
brown bouquet beautiful. But then i explained how something 
so yesterday actually represents a beautiful tomorrow, taking 
a handful of the stalks and shaking loose some seeds. several 
lessons—albeit clichéd—were reinforced: things aren’t always 
as they seem; you can’t judge a book by its cover; beauty is 
in the eye of the beholder. nature is unbelievably abundant! i 
sent	them	home	with	packets	of	flower	seeds	and	the	invitation	
to scout out seeds on their own. one parent reported that her 
daughters have begun noticing seeds everywhere.

Amaryllis rescue (for) mission 

 Functions: keep perfectly good plants productive and out of 
the	landfill;	involve	many	and	diverse	people	on	several	levels	
in the project; introduce the congregation to the potential of sav-

…something so yesterday 
actually represents a 
beautiful tomorrow…

container business designed and produced portable square-foot 
garden structures that proved to be a great hit. the many garden 
plots that grew out of this project engaged, educated, and fed a 
diverse group that came to know one another as neighbors and 
friends. that initial edible Landscape experience launched a 
path to community engagement and local food development that 
continues four years after my departure from the congregation.

Locavores on the loose 

 Function: provide a community for those interested in is-
sues surrounding our industrial and local food cultures; foster 
conversation on what faith has to say about these things; try new 
recipes using in-season, locally available produce; support local 
farmers; resource the congregation; share skills and gardening 
information; incubate ideas and initiatives to extend our focus to 
the larger community. 
 After leaving north Christian Church in Columbus, i par-
ticipated in my husband’s congregation, st. thomas Lutheran 
Church, for a short time. While there, i organized a small group 
interested in exploring what it means to be a locavore: one 
whose	diet	consists	of	locally	produced	food.	Our	first	study	
was the same resource that launched the Columbus crowd into 
neighborhood gardening, Simply in Season. our goals were to 
learn,	share,	and	act.	Late	in	that	first	year,	we	offered	a	four-
part sustainable skills series. We selected our topics based on 
what members of our group felt competent to teach: soil-Build-
ing, Water Catchment, seed-saving/seed-starting, and herbs. 
these classes drew an even larger circle of participants and 
created new energy for future learning and collaboration. the st. 
thomas Locavores continue to meet.
 
Places in the heart

 Functions: all ages participate equally; have a group activity 
that	is	quiet	and	reflective;	build	relationships;	illuminate	the	
significance	of	“place”	as	a	lens	on	the	world;	engage	children	
in a hands-on, food-related activity. 
 Last fall, First Christian Church in Bloomington, the con-

Square-foot garden beds at North Christian Church, Columbus, 
Indiana
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ing	the	flowers;	teach	a	simple	gardening	skill;	raise	money	for	a	
good cause; generate conversations and build relationships cen-
tered on the love of plants; beautify the earth; provide alternate 
gifts for the holiday.  
 the tall, winter-blooming amaryllis (Hippeastrum) is a popu-
lar winter holiday gift here in the Midwest, a sign of spring long 
before the perennial bulbs break the ground in our gardens. Most 
of	these	bulbs,	which	take	years	to	grow	to	sufficient	blooming	
size, are thrown away after they bloom. A friend who is an avid 
amaryllis grower taught me how to recondition the bulbs so they 
bloom year after year. i approached the good folk at st. thomas, 
whose many gardeners were already involved in the congrega-
tion’s on-site community garden and many other earth care ini-
tiatives (11), and the Amaryllis rescue (for) Mission was born. 
We collected spent bulbs in late winter and took them home to 
recondition for another bloom. We sold them at the church’s an-
nual Fair trade Craft Market the following December. Proceeds 
went to a congregational mission project. it was a small and 
simple project, yielding maybe a dozen plants and not many 
dollars, but the effort kept good and delightful plants out of the 
landfill,	fostered	lots	of	conversation	among	the	plant	lovers	in	
the congregation and offered the occasion to teach some things. 
each plant sold was accompanied by instructions for its recon-
ditioning as well as instructions on saving the seeds for anyone 
interested in taking their gardening game to the next level. 

Guerilla gardening through Christmas gifts 

 Functions: provide simple, inexpensive hand-made Christ-
mas gifts for family, friends, and colleagues; educate about the 
properties of the common milkweed; raise consciousness about 
milkweed’s	symbiosis	with	the	monarch	butterfly;	encourage	
milkweed	planting;	teach	stratification. 

 seeds from roadside plants along my walking route have 
yielded a small stand of home-grown milkweed that bloomed 
for	the	first	time	in	2013.	Having	flourished	in	the	fertile	garden	
soil, my plants produced enough pods to seed a country section. 
Last	Christmas,	I	used	some	of	the	seeds	and	fluffy	coma	to	fill	
clear glass ornaments, and gave them to friends, family, col-
leagues, and congregants.  each was accompanied by a gift card 
with the following information:
 “the Common Milkweed (Asclepias syriaca) grows in sunny 
fencerows,	fields,	and	roadsides	from	eastern	Canada	south	to	
georgia and tennessee, and west to iowa and kansas. 
 “First nations peoples used its young stems and pods for 
food. During WWii, school children collected the seed pods, 
whose silky and buoyant coma was used in life jackets for sol-
diers. the coma also served as insulation for outerwear and as 

a component of soft thread for undergarments. even today, it is 
sometimes	part	of	the	stuffing	in	down	pillows.	Dried	milkweed	
pods make beautiful craft items. 
	 “Monarch	butterflies	must	lay	their	eggs	on	milkweed,	as	the	
leaf is the only food its larvae can eat. the fragrant milkweed 
flower	attracts	a	variety	of	nectar-loving	bees,	butterflies,	and	
hummingbirds. other animals nest in its foliage. 
 “to grow milkweed from seed, separate the seed from the 
coma. Place seeds in a jar of moist sand and store below 40°F 
(4°C)	for	three	to	six	weeks.	This	is	called	stratification.	For	best	
germination, soak the seeds in warm water for 24 hours follow-
ing	stratification	and	then	plant	in	warm	soil―either inside in 
late winter or early spring, or outside in late spring. seedlings 
should be planted 24” (61 cm) apart in well-drained soil in full 
sun.  
	 “Your	milkweed	plant	will	flower	and	produce	pods	in	its	
second year. once established, milkweed will spread through 
underground	rhizomes	as	well	as	by	its	flyaway	seeds.	For	more	
information, visit www.monarchwatch.org/milkweed/prop.htm.” 
 
Conclusion
 
 i hope one day there will be an international calendar of 
church-sponsored courses in permaculture design, permacultur-
ists on every congregation’s leadership council, edible land-
scapes instead of lawns on church property, and gardening coop-
eratives that extend permaculture design to parishioners’ homes 
and neighborhoods. i encourage permaculturists everywhere to 
reach out to congregations in their communities. Find out if the 
congregation has a green team. offer to provide an introduc-

The Seed Stalk Bouquet was an opportunity to help parishioners 
see the beauty of things they take for granted. 

I encourage permaculturists 
everywhere to reach out to 
congregations…
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tion to Permaculture presentation, lead a seed-saving class, or 
help them establish a community garden. invite interested folk 
to visit your garden. Consider specializing in congregational 
permaculture design. the bottom line is that congregations are a 
large, mostly untapped pool of energy, resources, good will, and 
organization that, once engaged, can make a world of differ-
ence—literally.
 Meanwhile, we maximize the grow-
ing surfaces within our reach by stack-
ing functions high and wide. We create 
beauty, share our skills, and invest in the 
relationships at hand. in the process, we 
cultivate	a	flourishing	community	that	
embraces the sacred call to care for the 
earth	and	all	its	inhabitants.			 ∆

Marie Fleming is a certified permacul-
ture designer and teacher, and an 
ordained Disciples of Christ minister. 
She lives on six mostly-wooded acres 
in Bloomington, IN with her husband, 
Lyle McKee, who is also a pastor and 
permaculture designer. Marie is avail-
able for permaculture design consulta-
tion, retreat design and facilitation, and 
permaculture presentations. Contact her 
at flemingmf@earthlink.net.

Notes

1. Division of Christian education of 
the national Council of the Churches of 
Christ, New Revised Standard Version 
(nashville, tn: holman Bible Publishers, 1989) p. 2. god made 
adam from adamah, earth. We would say human from humus. 
our oneness with the earth is established from the beginning. no 
wonder eden is a garden!
2.	To	read	the	creation	care	statements	and	official	resolutions	from	
twenty-five	religious	bodies	including	Christian,	Jewish,	Hindu,	
Buddhist, sikh, islam, and shinto, visit http://www.hoosieripl.org/
creation-care-statements.
3. interfaith Power and Light, http://www.interfaithpowerandlight.
org/	is	an	interfaith	response	to	global	warming,	concerned	chiefly	
with reducing energy use by congregations and their members. 
There	are	currently	at	least	40	state	affiliates.	Hoosier	Interfaith	
Power and Light in my own state of indiana, at three years of age, 
has	been	remarkably	effective	in	organizing	city-based	affiliates	
of local congregations, accessing government funding for solar 
panel installation on houses of worship, and leveraging the reach of 
congregations to reduce energy use among congregant households. 
they are also partnering with statewide advocacy organizations 
to	reduce	Indiana’s	dependence	on	coal-fired	power	plants.	www.
hoosieripl.org. 
4. the national Council of Churches Creation Justice Ministries 
(http://creationjustice.org/) provides organizational, educational, 
worship and advocacy resources related to earth care. the nCCC is 
made up of 36 member denominations representing about 100,000 
local congregations and millions of households across the united 
states. 
5. Christopher shein, The Vegetable Gardener’s Guide to Per-
maculture: Creating an Edible Ecosystem (Portland, or: timber 

Press, 2013), p. 16.
6. For the uninitiated, Vacation Bible school is an annual, usually 
week-long, summer program for children featuring songs, games, 
snacks, and Bible study for elementary age children. Christian 
congregations across the theological spectrum share this tradition, 
which serves the membership and reaches out to attract children 
who with their families might be looking for a church home. these 
days, VBs curriculum and supplies are a big business. 

7. According to the website, Ancient-he-
brew.org, the two hebrew words translat-
ed “subdue” and “have dominion”, kavash 
and radah, imply that man (sic) is to rule 
over the animals not as a dictator, but as 
a benevolent leader. Man is also to walk 
among and have a relationship with his 
subjects so that they can provide for man 
and that man can learn from them. http://
www.ancient-hebrew.org/emagazine/027.
html Accessed 2/28/2014.
8. Mary Beth Lind and Cathleen hock-
man-Wert, Simply in Season: Recipes that 
Celebrate Fresh, Local Foods (scottsdale, 
PA: herald Press, 2009). the recipes in 
this book are arranged by the four seasons 
during which featured ingredients are 
locally available in temperate climates. 
More than a cookbook, SiS	is	flavored	
with	facts	and	reflections	throughout	
which lend to group study and conver-
sation. More information and a free 
study guide can be found at http://www.
worldcommunitycookbook.org/season/
studyguide.html. the Simply in Season 
Children’s Cookbook offers kid-friendly, 

locally sourced recipes for an entire meal and helpful tips about the 
year-round stages and tasks of the garden. 
9. Cynthia rylant, When I was Young in the Mountains, illustrated 
by	Diane	Goode	(New	York,	NY:	Puffin	Books,	1993).	
10. Credit for this exercise goes to Mary Ann ricker, a gifted el-
ementary school teacher in Lawrenceville, iL. Many years ago, she 
and i teamed up to offer young author workshops in south-central 
illinois, and this is one of the activities we used.
11. st. thomas is a prime example of what can happen when a 
congregation’s clergy leader is trained in permaculture design and 
is committed to creation care. since 2009, the congregation has 
started a community garden on their site, installed solar panels 
to generate 70% of their electricity needs, installed LeD light-
ing,	programmable	thermostats,	and	other	efficiencies	that	have	
reduced their energy usage by 30%. the Locavore group provides 
support and information for localizing the food supply. the annual 
plant sale brings gardeners out of the woodwork to “talk shop” and 
expands the pool of those who care about resilient homescapes.  
An expansive south-facing wall has potential for an attached 
greenhouse.	One	member	is	organizing	the	congregation’s	flower-
growers to provide the weekly altar arrangements. Construction 
upgrades will feature a metal roof, leaving open the possibility 
for water catchment and an expanded solar array. Members have 
contributed a variety of mugs, rather than disposables, to use dur-
ing fellowship times. the on-site recycling center collects metals, 
cardboard, plastics, and paper. Coffee grounds go to the garden.

A ripe seed pod of the milkweed (Asclepias 
syriaca) common in the Midwest
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ably created in the typical hearths of the 
natives, in which not only ash but also 
relatively large amounts of charcoal were 
produced at relatively low heat. this char, 
basically a waste product, was then appar-
ently used as a way of preventing infec-
tious diseases. this was done by regularly 
adding char to feces and kitchen waste in 
the large jungle settlements, thus steril-
izing them. it helps to understand that the 
indigenous settlements were concentrated 
along the river branches on high bluffs 
safe	from	flooding.	There	the	people	lived	
in densely populated villages, and there 
most of the terra preta is found.
 once the organic waste had been sta-
bilized, through composting or ferment-
ing it with added char, people discovered 
that it was an excellent substrate for 
growing food plants. Composting led to 
the char being loaded with nutrients and 
its surfaces achieving greater binding 
capability through oxidation, with the 
consequence that, once worked into the 
soil, the char was fully able to unfold its 
function as a nutrient store and humus 
stabilizer (through the creation of char-
clay-humus complexes). 
 According to investigations carried 
out by Bruno glaser and colleagues, 
terra preta soils can hold up to 500 times 

5 tons of biochar would in most cases 
exceed the annual return from that acre. 
Does it really make sense to work biochar 
into	fields?
 these economic considerations are 
not so different from what Amazonian na-
tives had to face when they used biochar 
to improve their soils. there you will still 
find	plenty	of	places	with	over	40	tons	of	
biochar in just one acre of soil. even if 
no money existed back in those days, it 
would have made no economic sense to 
cut down some 80 huge rainforest trees 
and then use ancient charcoal kilns to 

make 40 tons of biochar, just to bury the 
biochar in an acre of soil. And don’t for-
get: all this would have been done with-
out any chainsaws or axes and no animals 
to	pull	the	logs	close	to	the	field.	The	idea	
of applying dozens 
of tons of biochar to 
fields	can	only	come	
from scholars who, 
on the basis of the 
terra preta example, 
have arrived at a false 
conclusion complete-
ly without any practi-
cal relevance: that 
biochar was applied 
in a single massive 
dose. 

Terra preta 
cultures

 the char used 
back then was prob-

Accumulating 40 tons of biochar
per acre not only took centuries; 
it also required a 
“stacking functions” approach. 

A great chain of benefits

55 Uses of Biochar
Hans-Peter Schmidt & Kelpie Wilson

BioChAr—that black, charcoal-
like substance discussed so often 
in recent days for its miraculous 

effects on soil and compost—is good for 
more than just your garden. one of the 
key materials for a sustainable future, 
biochar has many other uses that can be 
integrated into new organic systems for 
farming, building, clothing, electronics, 
and a whole range of consumer products. 
Biochar can initiate many cascades of 
benefit	to	optimize	and	recycle	current	
material,	nutrient,	and	energy	flows.
 the stable carbon matrix that biochar 

is made of has all kinds of interesting 
properties. it can hold on to things: water, 
air, metals, and organic chemicals. And 
it also has unique thermal and electrical 
properties that are still being explored. Fi-
nally, the highly porous physical structure 
of biochar provides habitat for microor-
ganisms. With so many different proper-
ties, biochar is bound to have many uses, 
but one function (other than burning it for 
fuel) that all biochar applications share 
is	carbon	sequestration.	By	fixing	easily	
degradable plant carbon into long-lasting 
charcoal, carbon dioxide is slowly but 
surely removed from the atmosphere into 
stable storage. 
 the biggest drawback to the applica-
tion of biochar in soil is the cost. Making 
biochar is either a technically elaborate 
and capital-intensive process or a low-
tech, slow, and labor-intensive process; 
both paths are rather expensive. At cur-
rent prices of $1,000 a ton, the $5,000 to 
amend an acre (0.4 ha) of cropland with Graphic courtesy of Albert Bates. 
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of biochar is by no means complete. in 
fact, it is only a beginning. We will just 
comment	briefly	on	a	few	applications	in	
the list. the Biochar Journal (formerly 
known as Ithaka Journal) is publishing 
a series of in-depth articles on many of 
these uses, highlighting in particular the 
cascading	benefits	of	biochar	in	agricul-
ture and livestock farming. 

 Biochar is without doubt one of this 
century’s	most	exciting	new	fields	of	
research,	with	findings	and	their	practical	
implementation increasing exponentially 
from year to year. nevertheless, however 
much	we	enthuse	over	our	field	of	re-
search	and	the	importance	of	our	findings,	
it’s the real world that will determine its 
success.

Biochar in animal farming

1. silage agent
2. Feed additive/supplement
3. Litter additive
4. slurry treatment
5. Manure composting
6.	Water	treatment	in	fish	farming

 At present, 90% of the biochar used 
europe is applied in animal farming. 
Unlike	its	application	to	fields,	a	farmer	
will notice its effects within a few days. 
Whether used in feeding, litter, or in 
slurry treatment, a farmer will quickly 
notice less smell. used as a feed supple-
ment, the incidence of diarrhea rapidly 
decreases, feed intake is improved, aller-
gies disappear, and the animals become 
calmer. in germany, researchers conduct-
ed a controlled experiment in a dairy that 
was experiencing a number of common 
health problems: reduced performance, 
movement disorder, fertility disorders, 
inflammation	of	the	urinary	bladder,	vis-
cous salivas, and diarrhea. Animals were 

more phosphorus than natural soils in the 
immediate vicinity. unlike carbon and ni-
trogen, phosphorus cannot accumulate in 
the soil through plant growth, but must be 
added through amendments of excrement, 
bones, and ash. A rough estimate shows 
that the char-stabilized organic waste of 
some 500 people must have been worked 
into every hectare of soil over a period of 

1,000 years to gain such nutrient content. 
Accumulating 40 tons of biochar per acre 
not only took centuries; it also required a 
“stacking functions” approach. 

The many uses of biochar

 Biochar is much too valuable for it 
to be added to soil without using it at 
least	once	for	other	beneficial	purposes.	
Basic	uses	include	drinking	water	filtra-
tion, sanitation of human and kitchen 
wastes, and as a composting additive. 
All of these uses have been documented 
in many different pre-industrial cultures. 
in the modern world, the uses multiply: 
adsorber in functional clothing, insulation 
in the building industry, carbon electrodes 
in super-capacitors for energy storage, 
food packaging, waste water treatment, 
air cleaning, silage agent, or feed supple-
ment. All of those uses could be part of 
more complex cascades. After extensive 
up- and down-cycling, biochar can then 
be used in a farmer’s manure slurry pit 
or in a sewage treatment plant, before 
being	composted	and	thus	finally	becom-
ing a soil amendment. Biochar should 
only be worked into the soil at the end of 
such cascades, keeping in mind that some 
biochar uses—for cleaning up metal or 
chemical decontamination—would render 
the biochar unsuitable for agricultural 
soils and would mandate different recy-
cling pathways. 
 the following list of 55 possible uses 

…in temperate climates, biochar 
should only be used when first 
loaded with nutrients and 
when the char surfaces 
have been activated…

fed different combinations of charcoal, 
sauerkraut juice, or humic acids over peri-
ods of 4-6 weeks. experimenters found 
that oral application of charcoal (200-400 
g/day), sauerkraut juice, and humic acids 
influenced	the	antibody	levels	in	response	
to Clostridium botulinum, indicating re-
duced gastrointestinal neurotoxin burden. 
they found that when feed supplementa-
tion ended, antibody levels increased, 
indicating that regular feeding of charcoal 
and other supplements had a tonic effect 
on cow health. Visit the Ithaka Journal 
online (http://www.ithaka-journal.net) 
for in-depth articles on the use of biochar 
in cattle and poultry farming, as well as 
many of the other uses described below.

Soil conditioning

7. Carbon fertilizer 
8. Compost additive
9. substitute for peat in potting soil
10. Plant protection
11. Compensatory fertilizer for trace 
 elements

 in certain poor soils (mainly in the 
tropics), positive effects on soil fertility 
were seen when applying untreated bio-
char. these include the higher capacity of 
the soil to store water, aeration of the soil, 
and the release of nutrients by raising soil 
ph. in temperate climates, soils tend to 
have humus contents over 1.5%, meaning 
that such effects only play a secondary 
role. indeed, fresh biochar may adsorb 
nutrients in the soil, causing—at least in 
the short and medium term—a negative 
effect on plant growth. these are the rea-
sons why in temperate climates, biochar 
should	only	be	used	when	first	loaded	
with nutrients and when the char surfaces 
have been activated through microbial 
oxidation. the best method of loading 
nutrients is to co-compost the char. this 
involves adding 10–30% biochar (by 
volume) to the biomass to be composted. 
Co-composting improves both the biochar 
and the compost. the resulting compost 
can be used as a highly effective substi-
tute for peat in potting soil, greenhouses, 
nurseries, and other special cultures.
 Because biochar serves as a carrier for 
plant nutrients, you can produce organic 
carbon-based fertilizers by mixing bio-
char with such organic wastes as wool, 
molasses, ash, slurry, and pomace. these 
are	at	least	as	efficient	as	conventional	



STACKING FUNCTIONS  •  MAY 2014      11

fertilizers, and have the advantage of not 
having adverse effects on the ecosystem. 
such fertilizers prevent the leaching of 
nutrients, a negative aspect of conven-
tional fertilizers. the nutrients are avail-
able as and when the plants need them. 
through the stimulation of microbial 
symbiosis, the plant takes up the nutrients 
stored in the porous carbon structure and 
on its surfaces.  
 the thermal process that produces 
biochar is called pyrolysis (from the 
Greek,	“pyro,”	meaning	fire	and	“lysis,”	
meaning separation). During pyrolysis, 
the crucial trace elements found in plants 
(over 50 metals) become part of the 
carbon structure, thereby preventing them 
from being leached out while making 
them available to plants via root exudates 
and microbial symbiosis. this feature can 
be	used	specifically	when	certain	trace	
elements are missing in a certain regional 
soil or in soil-free intensive cultures such 
as “Dutch” tomatoes. 
 A range of organic chemicals are 
produced during pyrolysis. some of these 
remain stuck to the pores and surfaces 
of the biochar and may have a role in 
stimulating a plant’s internal immune 
system, thereby increasing its resistance 
to pathogens. the effect on plant defense 
mechanisms was mainly observed when 
using low temperature biochars (pyro-
lyzed at 350-450°C / 660-840°F). this 
potential use is, however, only just now 
being developed and still requires a lot of 
research effort.

Use in the building sector

12) insulation
13) Air decontamination
14) Decontamination of earth foundations
15) humidity regulation
16) Protection against electromagnetic 
radiation (“electrosmog”)

 Biochar has an extremely low thermal 
conductivity and the ability to absorb 
water up to six times its weight. these 
properties mean that biochar is just the 
right material for insulating buildings 
and regulating humidity. Biochar can be 
added to clay up to 50% and can also 
replace sand in lime and cement mortars 
to create indoor plasters with excellent 
insulation and breathing properties, able 
to maintain humidity levels in a room 
at 45-70% in both summer and winter. 

this, in turn, prevents not only dry air, 
which can lead to respiratory disorders 
and allergies, but also dampness and air 
condensation on the walls, which can lead 
to mold. You can read about the ithaka 
institute’s biochar-plaster wine cellar 
and seminar rooms in the Ithaka Journal. 
such biochar-mud plaster absorbs smells 
and	toxins,	a	property	benefiting	not	
only smokers. Biochar-mud plasters can 
improve working conditions in librar-
ies, schools, warehouses, factories, and 
agricultural buildings. 
	 Biochar	is	also	an	efficient	adsorber	of	
electromagnetic radiation, meaning that 
biochar-mud plaster can prevent electros-
mog.  
 Biochar can be applied to the outside 
walls of a building by jet-spray after mix-
ing it with lime. Applied at thicknesses of 
up to 20 cm (about 8 in.), it is a substitute 
for styrofoam insulation. houses insu-
lated this way become carbon sinks, while 
at the same time having a healthier indoor 
climate. should such a house be demol-
ished at a later date, the biochar-mud or 
biochar-lime plaster can be recycled as a 
valuable compost additive. 

Decontamination

17. soil additive for soil remediation
 these are particularly valuable on 
former mine-works, military bases, and 
landfill	sites.
18. soil substrates 
 highly adsorbing, plantable soil sub-
strates can clean wastewater; in particular 
urban wastewater contaminated by heavy 
metals.
19. A barrier preventing pesticides getting 
into surface water. 
	 Berms	around	fields	and	ponds	can	be	
equipped with 30-50 cm (about 12-20 in.) 
deep	barriers	made	of	biochar	for	filtering	
out pesticides and fertilizers.
20. treating pond and lake water
 Biochar is good for adsorbing 
pesticides and fertilizers, as well as for 
improving water aeration.

Biogas production

21. Biomass additive
22. Biogas slurry treatment
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charcoal to treat a whole range of symp-
toms. have a look at: www.Charcoal-
remedies.com.

Textiles

46. Fabric additive for functional under-
wear
47. thermal insulation for functional 
clothing
48. Deodorant for shoe soles

 in Japan and China, bamboo-based 
biochars are already being woven into 
textiles to gain better thermal and breath-
ing properties and to reduce the develop-
ment of odors through sweat. the same 
aim is pursued through the inclusion of 
biochar in shoe soles and socks.

Wellness

49. Filling for mattresses.
50. Filling for pillows
51. shield against electromagnetic radia-
tion

 Biochar adsorbs perspiration and 
odors, shields against electromagnetic 
radiation, and removes negative ions from 
the skin. Moreover, it acts as a thermal 
insulator	reflecting	heat,	thereby	enabling	
comfortable sleep without any heat build-
up in summer. in Japan, pillows have 
been	filled	with	biochar	for	a	long	time.	
this is supposed to prevent insomnia and 
neck tension.
 Biochar can be used in microwave 
ovens, television sets, power supplies, 
computers, and power sockets to shield 
against electromagnetic radiation. this 
property can also be used in functional 
clothing as protection for parts of the 
body particularly sensitive to radiation.

Food preservation

52. Food preservative

 Put a small bowl of biochar into the 
fridge (or small linen bags with biochar), 
and it will not only absorb bad odors but 
also ethylene gas. this slows the ripening 
of fruits and vegetables, conserving food 
value. As the biochar adsorbs moisture 
and reduces humidity, the risk of mold is 
also diminished. in food packaging, the 
shelf life can be increased through the 
addition of biochar, either in the packag-

 initial tests show that adding biochar 
to a fermenter’s biomass (especially 
heterogeneous biomasses) increases the 
yields of methane and hydrogen, while at 
the same time decreasing carbon dioxide 
and ammonia emissions. through treating 
biogas slurry with lacto-ferments and 
biochar, nutrients are better stored and 
emissions prevented. 

Wastewater treatment

23.	Active	carbon	filter
24. Pre-rinsing additive
25. soil substrate for organic plant beds 
26. Composting toilets

Treatment of drinking water

27.	Micro-filters	
28.	Macro-filters	in	developing	countries
  
Other industrial uses

Exhaust	filters:	
 29. Controlling emissions
	 30.	Room	air	filters
industrial materials: 
	 31.	Carbon	fibers
 32. Plastics
electronics: 
 33. semiconductors
 34. electrodes
Metallurgy: 
 35. Metal reduction
Cosmetics: 
 36. soaps
 37. skin-cream
 38. therapeutic bath additives
Paints and colorings: 
 39. Food colorants
 40. industrial paints
energy production: 
 41. Pellets 
 42. substitute for lignite

Medicines 

43.	Detoxification
44. Carrier for active pharmaceutical 
ingredients
45. Cataplasm for insect bites, abscesses, 
eczema, etc.

 there are several hundred other 
medical uses with proven effectiveness 
for many centuries. somewhat forgotten 
during the last 40 years, more and more 
people and doctors have rediscovered 

ing material or as an additive in small tea 
bags. For the long-term storage of pota-
toes, carrots, cabbage, apples, and other 
winter vegetables and fruits, digging them 
into biochar can increase storage time by 
several months. 
 All of the proposed biochar uses 
except nos. 35, 41, 42 are carbon sinks. 
After its initial or cascading use, the bio-
char can be recycled as a soil conditioner. 
Fully	depreciated	when	finally	returned	
to the soil, the black carbon will slowly 
accumulate in the earth, and over a few 
generations the soil’s biochar content 
could easily reach 40-80 tons per acre, 
like the ancient terra preta soils.
 We have listed 52 possible uses of bio-
char. But the title refers to 55 uses—this 
indicates our intention to keep on adding 
to the list over the coming years. We can 
also be sure that the authors have missed 
a number of uses already available today 
(the	first	version	of	this	article	published	
in the Ithaka Journal contained only 44 
possible	uses).		 	 	 							∆

Hans-Peter Schmidt is director of the 
Delinat-Institut for Ecology and Climate 
Farming in Valais, Switzerland. With his 
institute, he develops concepts for the re-
mediation of agronomic ecosystems, and 
the improvement of cityscapes through 
biodiversity and carbon sequestration. 
Rapidly, the Delinat Institute has become 
one of the leading biochar research 
centers—for example, consulting for more 
than 100 European vineyards that follow 
its ecological guidelines and certification 
scheme. Hans-Peter Schmidt chairs the 
Biochar Science Network Switzerland 
and is Board Member of the European 
Biochar Foundation. He is editor of the 
ithaka Journal for ecology and Viticul-
ture.
 Kelpie Wilson is a writer and a mechani-
cal engineer and the principal consultant 
at Wilson Biochar Associates. She has 
worked in the biochar field since 2007. 
She has been active in environmental 
protection and was the executive director 
of the Siskiyou Project, an Oregon forest 
protection organization. Kelpie is an avid 
gardener and has lived in an off-grid 
home in Southern Oregon for 24 years. 
Follow her biochar experiments at www.
greenyourhead.com.
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Gardening an Unlikely Suburban Hillside

Growing Community Against Steep Odds
Amy Stross

in A toWnshiP With no PuBLiC gathering spaces and 
low walkability, we transformed an ecologically damaged 
hillside into a community gathering space where neighbors 

and college students come together to learn about gardening and 
healing the land using permaculture design principles.
 our community garden is on a college campus high on a 
ridge	overlooking	the	Ohio	River	near	Cincinnati.	The	day	I	first	
arrived there in December 2010, the chairman of the college’s 
environmental Action Committee led me through the campus. 
“they said the garden would be back this way, just over the 
hill,” he told me. “We should see a blue shed!” it took us a while 
to	find	the	site—it	was	a	hillside	below	a	parking	lot,	and	behind	
some trees, hidden from view with limited access, covered in 
tires, garbage, and honeysuckle. My heart sank.
  it’s a powerful exercise for me to think back on that day—i 
was	so	full	of	hope,	immediately	followed	by	despair,	and	fi-
nally	after	some	reflection,	the	deep	knowledge	that	meeting	the	
land and the community on a journey of discovery would yield a 
rich bounty of relationships and camaraderie. 

 What i didn’t know was how my simple plan—to bring 
people together to grow vegetables—would do much more than 
that. taking our cues from nature around us, we designed a gar-
den that stacked functions: growing food, building relationships, 
and restoring a small piece of land are all interconnected. Yet, 
multifunctionality was not on my mind that December day. My 
original vision was simplistic. i wasn’t thinking about permacul-
ture	design,	I	was	looking	for	a	flat,	cleared	space	on	which	to	
build a few raised beds: the typical community garden model.

Identifying the need 

 Before i moved to the suburban township where our garden 
now	thrives,	I	lived	in	a	leafy	neighborhood	filled	with	places	
where people gathered: cafes, restaurants, parks, and gardens, all 
within a walkable area. in our new-to-us bedroom community in 
Cincinnati’s western suburbs i felt trapped and isolated.
 i sought a more participatory community, but our neighbors 
seemed to keep to themselves, even living on top of one another 

on postage-stamp sized lots. We all drive to the grocery (0.4 
mi./0.6 km) because it’s not a safe or pleasant walk. i wanted 
to	start	a	project	that	would	(somewhat	selfishly)	help	me	meet	
like-minded people and make friends, all while doing something 
i enjoyed that added value to the community.
 What could i do without knowing anyone? i wasn’t sure, but 
i knew it would have to do with food. We all eat! i considered 
the community garden concept. People young and old could 
engage one another as food producers, create relationships, and 
learn useful skills. We would all eat healthier, and we would 
spend more time outside instead of being glued to the tV. i 
thought	these	benefits	would	propel	a	community	project	for-
ward. But that’s getting ahead of the story. really, i just needed 
some friends!

Finding land

	 My	first	thought	was	to	approach	the	township	about	unused	
space	at	one	of	the	parks.	The	location	was	flat,	cleared,	highly	
visible and accessible, and near the Floral Paradise gardens, 
where master gardeners worked with volunteers to maintain a 
carefully	groomed	space.	The	township	was	once	filled	with	
greenhouses	supplying	the	cut	flower	trade,	and	the	Floral	
Paradise was conceived as a memorial to that legacy. the garden 
gets a good deal of press and funding, but not a lot of use. i 
thought that the greenhouse, picnic area, and connected gazebo 
would be a fantastic shared, collaborative space. the community 
garden	would	bring	more	people	to	the	beautiful	flower	gardens,	
and	the	flowers	would	attract	pollinators	to	the	vegetable	garden.	
in my mind, bringing them together was a win-win.
 i made an informal pitch to the master gardeners during a 
visit to the park. they were hesitant, but agreed to a meeting 
with the parks director. i did my homework and invited them 
all on a day-long tour to see two community gardens in nearby 
townships, where we talked to the parks directors and garden 

Hidden from view, with limited access and covered in honey-
suckle and poison ivy—let’s plant a garden! February 13, 2011.

I wanted to start a project 
that would (somewhat 
selfishly) help me meet 
like-minded people and 
make friends…



14     PERMACULTURE ACTIVIST  •  #92

that this privilege was reserved to organizations; the library 
wouldn’t let the room to an ordinary citizen. i was crushed. i 
was trying to build community, but it seemed to be working 
against me. not only did i have an impossible piece of land, i 
didn’t even have the right to use a public gathering space.
	 I	finally	happened	upon	allies	in	an	old	garage	renovated	into	
a solar-heated and geothermal-powered event space only 800 
feet (240 m) from the garden site. earthConnection was cre-
ated and is run by the order of nuns who run the college. sister 
Winnie, who manages earthConnection as well as an organic 
food pantry garden on the grounds, has become a gracious sup-
porter. During back-to-back weeks in January 2011, i gave two 
public talks there to gauge interest, through a series we called 
eat Local—grow Local, and the talks were well attended. it was 
inspiring	finally	to	connect	with	like-minded	neighbors.

Breaking ground

 nineteen people arrived for a clean-up day on the last satur-
day in February 2011. We organized a committee with a repre-
sentative	from	the	college,	and	the	first	season	was	underway.
	 That	first	year	folks	came	and	tried	it	out;	some	returned,	
others didn’t. We’ve since learned to work together and have 
discovered our natural gifts. As with any new system, these 

adjustments took time. Leadership of the project has emerged in 
step	with	our	confidence	and	our	new-found	skills.
 We asked ourselves how the garden could best serve the 
community, so that more connections would be made, more 
people	would	feel	confident	to	lead	and	create,	and	more	would	
be inspired to learn useful skills that promote health and well-
being. that’s a tall order, because the people involved are all 
busy with their home gardens (after all, we’re in the suburbs).
 We decided to garden the whole space cooperatively. Aban-
doning plot rental for communal management propelled us into 
other cooperative strategies. We determined that our gardeners 
would not have to join, pay, or commit to any set fees or number 
of work hours. We hoped this would be less intimidating to the 
busy suburban family who wanted to be involved but couldn’t 
work every saturday morning throughout the summer. 
 Consequently, our community garden is truly communal, 
free and open to anyone who wants to join us on any workday: 
saturday mornings starting in March and Wednesday evenings 
starting in May. As the coordinator, i’m always present to lead 
the work days, along with members of the garden committee. 
We share harvest among those who work. We also encourage 
public access and individual harvests. Because we don’t pay a 
fee for the land or water use, we focus our fundraising efforts on 
special development projects and buying necessary materials.

Creating a development strategy

 Before we started in 2011, the eroded half-acre (0.2 ha) site 

We decided to garden the 
whole space cooperatively.

coordinators. i started the day with a lot of hope, but in the end 
i was informed that “there wasn’t enough demand here, there 
wasn’t enough human power in the parks department to run it, 
and—most importantly—the vegetable garden would detract 
from	the	beauty	of	the	flower	gardens.”	I	think	they	saw	my	gar-
den	idea	in	competition	with	the	flower	garden.	I	believe	there	
may also have been concern about the community garden being 
associated with poverty and the inner city.
 however, this was also a case of the chicken and the egg. 
if a group of residents had asked for space for a garden, we 
might	have	gotten	a	different	response.	As	it	was,	when	I	first	
approached	officials,	I	acted	alone,	so	they	responded	that	there	
wasn’t enough interest. if i were starting this project over again, 
i would hold a public meeting to bring together a group before 
searching for a site. 
 i was so sure the township would agree to let me use the 
garden site that i had no Plan B. i had been reluctant to approach 
the local college because it’s located away from residential 
areas. Lacking other options, however, i went to the College of 
Mount st. Joseph. surely, i thought, they would see the positive 
role of a community garden. And sure enough, they said yes!
	 That	led	to	the	day	in	December	when	I	first	saw	the	garden	
site. i was dismayed. Like the township, the college was worried 
that the garden could increase work for the grounds crew, and 
they	didn’t	feel	confident	to	donate	visible,	high-quality	space.
 i went home and mulled it over. that discarded scrap of 
hillside, prone to landslides and strewn with trash, was not what 
i had pictured. it was hard for machines to access, so any earth-
works	would	have	to	be	done	by	hand.	I	didn’t	feel	qualified	to	
lead	such	a	project.	I	got	my	permaculture	design	certificate	in	
2009 but had little practical experience, and this was a project 
that	would	definitely	need	a	careful	design	analysis.
 the alternative was to give up the idea and admit defeat in 
the meeting-friends department. rather than wallow in disap-
pointment, i embraced the challenge: the college site would 
deepen my understanding of permaculture design. As Mark 
shepard says, “We are responsible for creating our own habitat.” 

Announcing the project

 the time came to gauge interest in a community garden! i 
went	to	the	public	library	to	book	a	meeting	space	only	to	find	

Community Work Day, April 9, 2011
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was covered in honeysuckle, black locust, black walnut, and 
white ash saplings, and decorated with garbage and old tires. 
The	bottom	portion	was	afflicted	with	poison	ivy.	The	steep	up-
per slope had lost most of its topsoil and drained quickly, reveal-
ing hard clay, while the bottom was swampy. Because the area 
had been untended for a decade, it had become habitat for many 
creatures. We found garter snakes, turtles, and salamanders, 
which was great entertainment for the children. unfortunately, 
mosquitoes also enjoyed the swamp.
 At the outset, we invited a team of people to help assess the 
site: college representatives, local permaculturists, and friends 
from the Civic garden Center (which supports more than 50 
community gardens). We came up with a design that would 
allow us to harvest produce while restoring the land: a terraced 
vegetable garden would cover the bottom, while a native food 
forest would help us to restore the steep northern slope.
	 One	of	the	first	challenges	came	from	working	with	the	local	
land conservation organization—they encouraged eradicating 
exotic species with herbicide and replacing the honeysuckle 
with natives. they weren’t familiar with permaculture and were 
concerned that a productive garden would hinder ecological 
restoration. We proudly shared our design plans and our Edible 
Forest Gardens books, and we compromised: they would sup-
port the project and observe our process if we would plant the 
food forest mostly with native plants.

Getting to know each other and the land

	 We	decided	to	tackle	the	bottom	half	of	the	garden	first,	
where we planned to locate the vegetable plot. We built terraces 
using double rows of cinder blocks that we found on the site. 
the bottom rows of cinder blocks in the terrace walls are laid 
on their sides to open downhill for good drainage, while the top 
blocks stand upright and are planted with perennial herbs which 
act	to	deter	deer	and	attract	beneficial	insects;	the	herbs	also	help	
to stabilize the wall with their roots. one terrace is 3’x24’ (about 
1m x 7m) and two terraces are 3’x10’ each. We sheet-mulched 
everything on and around the terraces with free wood chips, 
composted horse manure and compost soil to create garden 
beds, then covered the walking paths with more wood chips. We 
only cut down trees and shrubs when we were ready to replace 
them with something else, in order to keep the soil intact. to 
protect the harvest, we raised funds and installed 300’ (90 m) 
of deer fencing. the garden needed a new entrance path, which 
required more terrace walls and more soil. 
	 By	the	end	of	our	first	year,	we	had	contributed	800	hours	
of work, made new friends, hosted and attended ten community 
events, and made several presentations to local groups. ninety 
people had subscribed to our newsletter.
 We were making progress, but we also had setbacks. Many 
residents showed up expecting simple gardening activities such 
as planting, weeding, and harvesting. instead, we labored over 
terrace building, honeysuckle removal, and hauling in wheel-
barrow after wheelbarrow of organic matter. A few participants 
were frustrated by our decision not to till. these folks had 
grown up on farms and were convinced we should be able to 
farm the site using traditional methods. never mind that we’re 
on a hillside in the landslide capital of the us! A few of these 
folks didn’t return. Yet i have to think that toby hemenway in 

Gaia’s Garden was encouraging me not to sweat the small stuff 
when he said, “in the rich interconnectedness of an ecosystem, 
small failures are shrugged off.”

Finding our identity

 in our second year, 2012, we decided that intensive produc-
tion was not our goal, because most of our gardeners and visi-
tors also gardened their own yards and were looking for com-
munity and education, rather than high yields. Also, high annual 
vegetable production is generally not compatible with restoring 
a damaged site. instead, and consistent with our college campus 
location, we’ve grown into an educational demonstration, meld-
ing eco-restoration and food production through permaculture 
design. 
 Wanting to provide examples of garden designs that chal-
lenge the tilled, straight-row model, we built a circle garden 
as part of a public workshop. Four beds 4’ x 6’ (about 1 m x 
2 m) surround the perimeter, with an herb spiral in the central 
pathway. We also began collecting leaf bags from community 
residents to boost our homemade compost soil blends.
 the 650 people-hours worked at the garden in 2012 allowed 
us to install a 300 gal. (1000 L) tank to harvest rainwater from 
the existing shed. this was done as part of a workshop for the 
public and college students. We hosted a spring seed swap, and 
sold	more	than	100	vegetable	seedlings	at	our	first	annual	edible	
plant sale. We met more of our neighbors who had backyard 

Season Kick-off and Community Seed Swap, March 24, 2012
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therefore, our goal is to combine plants that have varying root 
structures to stabilize the soil. Also, we aim to create guilds by 
matching the roles and needs of the various elements.
 Because the hillside is so steep and unstable, traditional 
swales were not recommended. instead, we will use a technique 
that Dave Jacke discusses in Edible Forest Gardens called check 
log terracing. the basic method is to drive stakes in the ground 
on contour, and pile limbs and brush uphill of them. trees and 
shrubs can be planted either above the brush or below the stakes. 
rather than digging down to create trenches, which can make 
an unstable site more unstable, we will pile up organic matter to 
slow water, retain moisture, and encourage root growth by our 
edible trees and bushes. 

Ultimate vision

	 Hard	labor	has	inspired	our	confidence,	and	we’ve	developed	
strong relationships through it all. Admittedly, we’re also excit-
ed to complete development work and move into a maintenance 
phase, allowing us to re-evaluate how our design is working. 
We envision the garden creating connections among the existing 

elements, so that even if it’s abandoned one day, the hillside will 
stabilize and thrive because of our love and attention.
 When i look at the garden on google Maps, it’s a mere blip 
on a forested hillside in a sprawling township. Yet, as a garden 
community, we have spent almost 2,500 hours over three years 
in this little space, learning skills, solving problems, and getting 
to know the land intimately. the greatest gift for me has been 
the opportunity to demonstrate land repair, while making friends 
and growing food. stacking these three functions, and weav-
ing together threads of connection in the community, has made 
the hillside Community garden much more than a point on the 
map. it is truly a gathering place in our community, a produc-
tive and sustainable plot of land that will continue to inspire and 
motivate	others.				 	 	 	 	 ∆

Amy is a retired high school teacher turned full-time permacul-
ture homesteader, Hillside Community Garden coordinator, 
and blogger. She lives in Cincinnati on a tenth of an acre (0.04 
ha), where she is known locally for her edible landscape. Her 
suburban homestead is headquarters for writing, cooking, food 
preservation, and a classroom for permaculture topics as they 
relate to suburban living. She blogs at www.tenthAcreFarm.
com. Find out more about Hillside Community Garden at www.
hillsidegardenDelhi.com.

gardens. We distributed leftover vegetable seedlings with plant-
ing advice at the local food pantry. And we attended and hosted 
more community events in 2012, including six potlucks.

Establishing roots in the community

 in our third year, we built two 4’ x 10’ (about 1.2 m x 3 m) 
asparagus terraces and another 3’ x 10’ terrace to be used for cut 
flowers,	and	we	created	a	retaining	wall	for	our	central	pathway.	
During a public workshop we built a compost center, which now 
allows us to accept waste from campus kitchens.
 Last year saw more than 970 service hours donated by our 
regular crew of gardeners and student groups. We offered more 
classes and provided more presentations and tours. Attendance 
was up at both our spring seed swap and the plant sale. And we 
moved	into	a	donated	office	space	in	the	EarthConnection	build-
ing. We now have 180 subscribers to our newsletter.
 We even grew a lot of produce with all of our vegetable beds 
fully developed. so many of our visitors comment on the health 
of our soil and wish they could be as “lucky” as we are! We 
tell them our secret—sheet mulch and free organic matter have 
transformed the hillside. there is no more swamp because the 
terraces have slowed down the water drainage; the runoff is ab-
sorbed by the thirsty organic matter, perennial herbs, and deep-
rooted asparagus. other swampy areas have been tamed with 
lots and lots of wood chips. And the good news is that we’re still 
seeing the wild critters around.

Planting the native food forest

 As we take a deep breath and dive into our fourth year this 
spring, we’re excited to break ground on a native food for-
est in the upper half of the garden. it will feature strawberries, 
currants, hazelnuts, plums, cherries, raspberries, mulberries, 
and pawpaws, with an equal number of herbs and groundcover 
species. however, we take a cue from Bill Mollison in Introduc-
tion to Permaculture where he says, “the importance of diversity 
is not so much the number of elements in a system; rather it is 
the number of functional connections between these elements.” 

...even if it’s abandoned 
one day, the hillside 
will stabilize and thrive 
because of our love 
and attention. 

The garden enters its productive phase, June 22, 2013
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A Linguistic Permaculture of the Oak
Ben Kessler

the oAk hoLDs A sPeCiAL PLACe in the ecological, 
material, culinary, and mythological worlds of those who 
live under its spreading branches. oaks are archetypal 

trees of the temperate savanna, from the Pyrenees to the sierra 
nevada, intimately tied across range and species to the atten-
tions of human beings.
 though most english-speaking people of the greater eu-
ropean diaspora have scant direct relationship with oaks, our 
ancestors’ involvement and interest in these plants is apparent in 
the etymology and connotation of various oak-related words and 
sayings. the old Proto-indo-european root dru- gives us both 
the Celtic priestly class of druids (old Celtic derwijes, literally 
“strong-like-an-oak-knowers”) and truth via the Proto-germanic 
trewwjaz, “reliable-as-an-oak.” (1)
 the acorn likewise carries linguistic potency and historical 
poignancy. Beech nuts come from beeches, apples from apple 
trees; why not acorns from acorn trees or oak nuts from oaks? 
the odd disconnect between the name of the nut and the name 
of the tree holds some clues to ancestral cultivation strategies 
for the plant, and their complication due to geopolitical she-
nanigans. our modern word acorn derives directly from the old 
english æcern, or forest nut, from æcer or open land. Æcer is 

where we get both the term and dimensions of the contemporary 
acre, originally referring to an unbounded area of mixed wood-
land	and	field,	later	the	amount	of	land	a	pair	of	yoked	oxen	
could plow in a day. As centuries of english bureaucracy wore 
on, the acre was standardized by successive royal edicts as an 
area 40 rods (the length of the usual ox-goad) by four. needless 
to say, by the time of the 4046.8564224 m2 acre, people were no 
longer deliberately using their acres to grow acorns.
 Forest nuts were once cultivated and gathered where they 
grew best, each family or village responsible for the cultiva-
tion of their acreage in an idiosyncratic fashion. Later, tithes 
and taxes required the new peasant class to cultivate a circum-
scribed list of acceptable crops, chosen for their ease of storage 
and	theoretically	universal	utility.	Unlike	forests,	open	fields	
sown with wheat and barley were cultivated not by the shape 
of the landscape, but by the shape of the furrow and the newly 
demarcated borders of the family plot. Following the norman 
Conquest, the mixed forest crops of 11th century england were 
gradually neglected or actively destroyed in favor of annual 

grains, which made easier work for the landlord’s notaries. this 
marked a dramatic degradation of diet and of long-term ecologi-
cal stability, all for the purposes of uniform record-keeping. the 
monocropping of vast swathes of former savanna across the 
temperate belt of eurasia and north America is evidence of this 
pattern into the present day. Like many etymologies, the linguis-
tic divergence of æcern from æcer tells a forgotten story about 
the junction of ecological and cultural history.
 the split in names between the nut and the tree indicates oth-
er social changes within the British isles during the early Middle 
Ages. the word oak itself seems to come from one of the north-
ern branches of the germanic family of languages, norse (eik), 
or Frisian (ek). (2)	During	the	900s	CE,	the	briefly	warming	
climate of northern europe encouraged populations in scandi-
navia to boom. Landless young men took to the sea in droves, 
eager to explore, pilfer, or colonize any foreign territories within 
reach of their longships. All across the north Atlantic, as far as 
Byzantium and kiev in the east and the lands of the Montagnai-
naskapi in the west, the Vikings roamed, sometimes settling, 
sometimes raiding with the seasons. throughout northern eng-
land they settled, eventually integrating into saxon communities 
and adding their words to the stew that became old english.
 in the early days of colonization, the norsemen tended to act 
like conquerors, demanding the most culturally desirable food-
stuffs and materials. so we have words like “cow” and “goat” 
from the norse kyr and geit, replacing the saxon words for tasty 
domesticated animals. Perhaps during this time, æcerns were 
still gathered and eaten by the saxon peasantry from the eiks 
located within the holdings of the ruling norsemen. the later 
invasion of the Viking-descended French-speaking normans in 
1066 marked another replacement of culinary terms. the saxon 
words picg, cu, and der still described the animals themselves, 

Ariundle Oakwood, near Strontian, Scotland, is a remnant of 
the vast oak woodlands that once blanketed the Atlantic coast 
of Europe. Largely lost to the depredations of warfare and 
economics, the oak groves left their mark in the language and 
culture of Europe’s many tribes.

This marked a dramatic
degradation of diet and 
of long-term ecological 
stability…
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the methods used are apparent less on the scale of artifacts, and 
more on the scale of landscapes. it is these ancestral landcare 
patterns that show acorn oaks to be trees of open land.

Creation and maintenance of oak savannas

 the archetypal management regime for acorn-producing oak 
forests results in widely spaced trees growing above patches of 
shrubs and berries, carpeted below by a groundcover of mostly 
perennial grasses and mixed perennial and annual forbs. groves 
of oaks are interspersed with moist meadows full of good forage 
for game and edible tubers, bulbs, and corms beloved of human 
harvesters. this open mosaic landscape is maintained through 
attentive	pruning	and	regular	low-intensity	fires	set	during	the	
dormant season. Variations on this theme appear in records 
paleolithic through recent from the Dnieper to the Willamette, 
wherever edible acorns are to be gathered. indeed, it appears 
that the initial domestication of the grass that would later 
become wheat occurred as part of the pattern of oak savanna 
maintenance in the Zagros Mountains of present-day iran some 
10,000 years ago. (4) 

 My own introduction to caring for acorn forests came in 
the foothills of the sierra nevada under the tutelage of vision-
ary Maidu language keeper and ecologist Farrell Cunningham. 
that landscape is one of rolling grassy hills dotted with stands 
of oaks, thickets of manzanita and Ceanothus scrub, and denser 
woodland of ponderosa and Jeffreys pines at higher elevations. 
Broadly	neglected	since	it	was	first	invaded	by	Spanish	slavers,	
later	by	American	miners,	and	most	recently	by	the	Pacific	Gas	
& electric Company, the land is regaining its beauty through 
Maidu-initiated restoration projects. (5) Fire has always been an 
integral part of the place, whether deliberately introduced and 
carefully controlled, as in the days of Maidu landcare, or sys-
tematically suppressed by Forest service policy and irregularly 
running rampant and destructive, as in the current situation.
 individual oaks must be cared for in some detail, following 
the general prescriptions for pruning with additional attention 
given to removing suckers and lower branches that could create 
a	fire	ladder	from	the	ground	to	the	canopy.	Thinning	of	saplings	
is another important task, as a choked thicket is less productive 
of acorns, more susceptible to fungal and bacterial infection in 
the still air between close-set trunks, and far more vulnerable to 
fire.	M.	Kat	Anderson	notes,	in	her	essential	book	Tending the 
Wild: “to be excellent acorn producers, valley oaks must not 
be crowded. Fire promotes a stand structure of trees with broad, 
rounded canopies that bear many more acorns. And older trees 
are	more	productive:	a	fifty-year-old	valley	oak	may	produce	
only	five	pounds	of	acorns,	compared	to	five	hundred	pounds	for	
a mature tree.” (6)

as husbanded by the native servant class, while the French-
derived porc, buef, and venesoun of the invaders were used to 
describe the meat laid on platters before the new aristocracy. 
to this day, we still experience a class prejudice against the 
germanic words of the indentured saxons and a professional 
preference for the Latinate language of their norman overlords. 
 All of this is very interesting, but one nettlesome factor re-
mains unaccounted for: what are we to make of the word æcern 
and its association with open land? 

Looking to the harvest

 those of you who live near oak woods may have walked 
gingerly through the autumn forest, fearful for your ankles, so 
numerous are the oak-nuts on the ground. other years, nary an 
acorn can be found by squirrel or man. Why is this? Like many 
creatures of wold and hedge, oaks harken to a cyclical sense of 
time. in many ways, the oak tree is a major marker of time in 
the life of a woodland, regulating the cycles of population and 
behavior for many animals, plants, and fungi. Like the famously 
intertwined populations of lynx and snowshoe hare, oaks breed 
in seemingly irregular patterns of mast, or great nut production, 
and dearth years. some autumns see oaks of multiple species 
across many acres dropping abundant nuts, while other years 
there may be but a handful per tree. several years ago a great 
dearth of acorns was experienced throughout northeastern north 
America, leading to expectations of a precipitous decline in 
field	mouse	populations.	(3)	Though	acorns	keep	well	if	stored	
properly, the vast divergence between mast and dearth years and 
the great area affected by both can be challenging factors to a 
people reliant upon the acorn as a staple foodstuff. no oak, how-
ever,	exists	in	isolation.	Unlike	field	crops,	the	whole	ecosystem	
was traditionally assayed in the cultivation of good acorns.

	 Acorns	present	another	difficulty	to	would-be	consumers:	
they hold high concentrations of tannins, astringent polyphenols 
generally disagreeable to the human digestive tract. tannins 
can be leached out of even the most bitter of acorns, but this is 
time-consuming, and can reduce the nutritional value of the nuts 
even as it renders them more palatable. oaks can be selected 
and bred to reduce the tannin content of their acorns, but this is 
a task spanning human generations, given the long life and slow 
maturation of most oak species. it is important for acorn-eating 
people both to maintain the health of uncommonly tasty trees for 
as long as possible, and to produce abundant crops that can be 
harvested and stored to account for the vagaries of dearth years. 

This landscape 
was not beloved of 
humans alone.

…the whole ecosystem 
was traditionally assayed 
in the cultivation 
of good acorns. 
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	 In	reference	to	Sierran	fire	regimes,	Rosalie	Bethel	(North	
Fork Mono, recorded in Tending the Wild) remembers: “Burn-
ing was in the fall of the year when the plants were all dried up 
when it was going to rain. they’d burn areas when they would 
see it’s in need. (sic) if the brush was too high and too brushy it 
gets out of control. if the shrubs got two to four feet in height it 
would be time to burn. they’d burn every two years. Both men 
and	women	would	set	the	fires.	The	flames	wouldn’t	get	very	
high. it wouldn’t burn the trees, only the shrubs.” (7) 
 Acorn weevils lay their eggs in the previous year’s fallen 
nuts, often scattered in large numbers (despite regular harvest 
by humans, acorn woodpeckers, squirrels, and other nucivores) 
around the bases of the trees. these insects, if left unchecked, 
can spoil an entire harvest; the tiny holes they bore in the nuts 
can lead to rapid infection by bacteria and fungi. to regulate 
weevil populations, the area around the tree 
trunks is tended with intense but rigor-
ously	controlled	fires.	(8)	Elsewhere	in	the	
grove,	fires	are	set	at	the	base	of	the	slope	
and allowed to burn uphill, followed and 
extinguished where they threaten to rise 
above the understory or veer off into areas 
not ready to be burned. 
	 In	Maidu	country,	fires	are	set	after	leaf	
fall	and	before	the	first	winter	rains,	to	en-
sure that the summer’s accumulated detritus 
is broken down rapidly into nutrient-dense 
ash and charcoal before the rainy-season 
growth of many groundcovers takes place. 
Setting	fires	at	this	time	serves	to	scorch	
many of the weevils out of the duff before 
they have time to dig underground and 
hibernate en masse. the senescent growth 
of basketry and fruit-bearing shrubs is 
similarly burned off or pruned at this time, 
rejuvenating the plants and facilitating the 
emergence of long, straight, productive 
stems over the winter and spring growing 
seasons. (9) tough stems of forest grasses 
and	forbes	are	also	consigned	to	the	flame,	
returning their constituents to the topsoil, 
where perennial root systems can make 
good use of them. 
 the resulting landscape is a slowly 
shifting	mosaic	of	open	fields	of	sun-loving	
tubers, corms, and grasses for basketry and 
grain, canopied groves of generations-old 
trees over moist carpets of bunchgrass, 
wildflowers,	mosses,	and	ferns,	and	widely-
spaced patches of fruiting shrubs and 
straight-growing understory trees routinely 
harvested for arrow-shafts, digging sticks, 
baskets, and other tools. 
 this landscape was not beloved of 
humans alone. Creatures of all species 
flourished	in	human-sculpted	landscapes	
throughout the sierra in greater numbers 
and more consistent densities than in 
wilderness lands between villages. the 

aesthetic impression, noted by many early european arrivals, 
was of open parkland or garden in which the predominant colors 
were rich and verdant greens, and game was unusually abun-
dant. one Maidu account, passed down by oral tradition to the 
present generation, tells of horsemen coming over the moun-
tains, riding three abreast through the forest, the bellies of their 
horses stained purple by the juice of berries. (10) Cared for with 
attentiveness, compassion, and wisdom, the oak forest was once, 
and can again be a true paradise on earth.
 though the oral traditions of old europe have fragmented 
under the strain of successive invasion and genocide, some 
echoes of the old landscape and care regimes remain in the lan-
guages of the modern diaspora. Accounts from the more recently 
targeted indigenous people of California give some hint as to the 
actions of my own ancestors on another continent, in different 
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of brush around the trunk of the tree. For the more adventurous 
among you, begin looking at the steps you’d need to take in or-
der to burn off the undergrowth in your own woodland, without 
risking	a	canopy	fire,	neighboring	properties,	or	the	attentions	of	
bureaucrats with guns. 

 the oak seedlings, dormant in the mast year’s caches, are 
waiting	for	us.	The	wildflower	seeds	dormant	in	the	strangled	
soil are waiting. the rich earth is solid as an oak; it waits. it is 
not	enough	to	plant	an	acorn,	we	must	also	care	for	the	acre.			 ∆
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oak groves. Crucial, and most heartening to any discussion of 
traditional agroforestry, is the observation that humans have 
been truly essential components in the landscapes described 
above. “it is highly likely that over centuries or perhaps millen-
nia of indigenous management, certain plant communities came 
to require human tending and use for their continued fertility 
and renewal and for the maintenance of the abundance and 
diversity patterns needed to support human populations. As a 
result, removal of the California indians from their homelands to 
reservations and rancherias led to a gradual decline in the area, 
number, and diversity of managed landscapes.” (11) 
 though human mismanagement has lately brought illness 
and vulnerability to the forests of the world, human care can 
return them to health. Like beavers and elephants, humans 
deform, reform, and transform the landscapes we touch; we are 
a keystone species in the arch of the forest.
 in olden days, the oak woods were healthy because of, not 
in spite of, human involvement. the Maidu word yahatidom 
can teach us something about this ancient connection. the same 
word is used to refer to doctoring or healthcare, as well as the 
activity of forestry. Literally, yahatidom means “the active pro-
cess of causing [it] to be good.”

Tending the home fires

 today, we live in a world where the oaks grow thick and 
choked	by	brush,	where	fire	is	seen	as	an	enemy	by	those	who	
know	it	poorly,	the	scientific	knowledge	of	indigenous	people	is	
ignored or dismissed, and too many of us are disconnected from 
the cycles of our home landscape. nevertheless, the old prin-
ciples remain true. the obstacles to responsible caretaking of the 
forests are primarily psychological, whether due to a culturally-
valued ignorance of practical ecology, the fear of irrational laws, 
or the crippling sense of helplessness and despair in a seemingly 
ruined landscape. it does not have to be this way.
 in the spirit of the hands-on nature of this publication, i chal-
lenge you ancestrally wild human beings to go out and take care 
of an oak. Any time of year, you can prune dead branches; in the 
fall, go harvest some acorns. Clear out some of the dead stalks 

Secret oak grove in East Bay Hills, where blue oaks (Quercus 
douglasii) and valley oaks (Q. lobata) follow the watercourses 
and cover the round hills. Photo by John Wages.

…I challenge you 
ancestrally wild humans 
to go out and 
take care of an oak. 

Subscribers are encouraged to check the mailing 
block on the back cover to note their issue of expira-
tion. Renewing promptly saves wasted effort and 
paper. Thank you.
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Broadening Our Permaculture Lens

Nature, Culture, and Self
Bonita Ford

A FrienD onCe JokeD that 
“Permaculture is everything.” 
Although i laughed, part of me 

agreed. For some time, i did think that 
land-based permaculture design, along 
with social permaculture, covered the 
whole spectrum. i later came to realize 
that for permaculture to be versatile 
enough to address every aspect of our 
lives, something was missing for me. i 
sensed a growing edge.
	 Prior	to	my	first	PDC,	my	master’s	
work in holistic health education in-
cluded “integral studies.” the integral 
approach gave me a framework to 
join holistic health and permaculture, 
healing and sustainability, and spiritual 
growth and social transformation.
 in the last few years, as our permaculture work has grown, 
my practice with nonviolent communication, reiki, shamanism, 
and listening circles has developed in tandem. As i step back for 
perspective, i see a pattern of balance and wholeness.
 the concept of an “integral Permaculture” has emerged in 
the last several years, offering a new creative edge and a broader 
approach (see tim Winton, integral Permaculture Blog, institute 
Permaculture Academy, and Brad McManus in the resources 
below). in this article, i offer an integrally-informed perspective 
of permaculture, based on over ten years of my own experience.

Inputs and outputs

 in our experience with organizational and business systems, 
as well as land-based systems, the concepts of stacking func-
tions, and of analysing inputs and outputs, provide simple and 
powerful tools. needs and yields analysis reveals helps us to un-
derstand the element and its place in relation to a larger system.
 As we observe and accept feedback, we may examine 
permaculture design itself through its own lens. What are the 
multiple yields and functions that permaculture can provide? 
And how can we support the yields? if we examine the inputs 
and outputs of the design system, what new understandings can 
we gain? how can we improve our practice?
 Permaculture design responds to systems as wholes and aims 
to support the health of people, other living beings, and ecosys-
tems themselves. When we apply it skillfully, it serves several 
primary healing functions: it addresses needs and problems, 
often by turning wastes into resources; it fosters resilient and re-
generative	adaptation	in	systems	and	structures;	and	it	identifies	
individual and collective leverage points to improve ecological 
health. Permaculture design can also play important secondary 
roles: it offers viable models of low-energy human systems; it 

brings	together	knowledge	and	leaders	from	multiple	fields	and	
movements; and potentially it contributes to an emerging world-
view grounded in interconnection and wholeness. 
 Permaculture design delivers best when supported by the 
following inputs: observation and feedback to identify needs, 
problems, and resources, in both the exterior dimensions of the 
system	(climate,	land,	flora	and	fauna,	legal	structure,	finances),	
and the interior dimensions (values, attitudes, cultural norms); 
as well as training in principles and practice with tools that pro-
mote exterior and interior health. (Figure 1)

Nature, culture, and self

	 The	integral	framework	was	first	developed	by	Ken	Wilber	
and attempts to provide a “map of everything.” Like other maps, 
it offers an overview of the landscape. however, where we 
choose to go on the real terrain is up to us.
 For simplicity, i’ll focus on what are called “the four quadrants,” 
which are central to, but do not comprise the whole integral 
model.	Through	his	study	across	many	fields,	Wilber	asserts	that	
everything has interior and exterior as well as individual and 
collective aspects. in Figure 2 (pg. 22), the left-hand quadrants 
represent the interior (which is experienced subjectively), and 
the right-hand quadrants represent the exterior (which is observ-
able or knowable from the outside). the upper half represent 
the individual; the lower half the collective. the intersection of 
axes gives us four distinct though interdependent quadrants. the 
quadrants are different perspectives of the same landscape. 
 the upper right (ur) quadrant points to the exterior aspects 
of the individual; it includes the body and behaviors. the ur is 
sometimes called “behavioral.” the lower right (Lr) quadrant 
points to the objective aspects of the collective; this includes 
social structures (governance, economies, physical infrastruc-
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Manual, most PDCs, and many designs emphasize physical 
and land-based systems. Permaculture shines with examples of 
greening the desert, farms that provide a wide array of foods 
while restoring ecological health, and abandoned urban lots 
turned into lush gardens with simple waste materials (Lr). 
similarly, some permaculturists are at the leading edge of rede-
signing our social structures, helping to create regional energy 
descent plans, local food hubs, local currencies, transition 
towns, and ecovillages (Lr). 
 Permaculture invites us to observe the “it” and “its” around 
us, and to make useful connections between them. individu-
als and their actions are part of the whole system. With all of 
the	above	examples,	ecological	and	social,	specific	actions	by	
individuals are necessary to carry out a project or design (ur). 
Whether starting a garden or joining a transition group, being 
involved in these types of initiatives may also lead to longer-

term behavioral changes affecting a person’s lifestyle (ur). We 
design systems, which are made up of individual elements and 
individual	people,	by	creating	beneficial	relationships.	

Add culture and personal experience

 numerous authors and teachers in permaculture and related 
areas (see resources list) include the social (Lr) and cultural 
(LL) dimensions in permaculture design. good design imple-
mented on the physical landscape alone does not ensure “perma-
nent	systems.”	When	relationships	break	down—from	conflicts,	
power struggles, lack of clear agreements or vision, burnout, 
disillusionment, depression, or addiction—some physical sys-
tems may be lost. if an intentional community breaks up, and 
the land is sold and cleared for cookie-cutter houses and lawns, 
we can say goodbye to the food forest, water harvesting, and 
aquaponics systems, no matter how well-designed.
 tim Winton, from his early experiences at tagari Farm, re-
minds us of the importance of both earth Care and People Care. 
to maintain healthy and resilient systems, he underscores that 
People Care cannot be an afterthought or a secondary priority.
	 With	our	strong	roots	in	“permanent	agriculture,”	I	find	
that permaculture has had less integration and emphasis on the 
left-hand quadrants: inner experience and the subjective. even 
what we call “social permaculture,” can sometimes focus more 
on the structures and systems that help groups function—such as 
consensus decision-making or facilitation processes—which are 
still in the exterior collective (Lr).

To maintan healthy and 
resilient systems,...
People Care cannot be 
an afterthought or 
a secondary priority. 

tures), and ecological systems. the Lr is sometimes called the 
“social” quadrant. sometimes the ur and Lr are also referred 
to as “it” and “its” respectively, and together as “nature.”
 the upper left (uL) quadrant is about the interior, subjective 
aspect of the individual; it includes a person’s beliefs, values, 
attitudes, feelings, needs, intentions, perceptions, and awareness. 
the uL is sometimes referred to as the “intentional” or “self.” 
the lower left (LL) quadrant is about subjective aspects of the 
collective; this realm includes cultural beliefs, values, attitudes, 
norms, myths, and shared meaning. the LL is sometimes re-
ferred to as the “cultural” realm or “culture.” 
 the four quadrants offer a multi-dimensional framework 
that includes nature (it and its), self (i), and culture (we), which 
are interdependent. Consider the environmental movement. 
individual actions and behaviors (ur) may include composting, 
changing light bulbs, biking, and buying organic food. there 
are social structures (Lr), such as government legislation and 
industry standards for environmental protection, localized food 
systems, lower energy industrial and transportation systems, and 
the promotion of ecological literacy through education and me-
dia. ecological systems themselves (Lr) include soil food webs, 
food forests, prairies, wetlands, rivers, rainforests, watersheds, 
and climate. however, without addressing our cultural values, 
attitudes, and myths (LL) around nature, our cultural program-
ming will allow extraction, production, consumption, disposal, 
and environmental degradation—for the sake of limitless eco-
nomic growth—to continue unabated. similarly, our individual 
values, awareness, and consciousness (uL) also contribute to 
our lifestyle and thereby to the state of our planet.

A focus on systems and actions

 From my perspective, permaculture traditionally had its 
strengths in the right-hand quadrants. (Figure 3) grounded in 
the study and observation of living systems, it directly addresses 
systems and structures (Lr). Bill Mollison’s A Designer’s 
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 inclusion of the left-hand quadrants goes beyond the ways 
we communicate or make decisions; it addresses our awareness, 
our experience, and our feelings. We could describe zone 0 (or 
zone 00) and the inner landscape as the personal and subjective 
(uL). similarly, the inner, cultural landscape of our group is the 
inter-personal and inter-subjective (LL).
 As i consider the four quadrants, i can see what i added to 
my own toolbox to complement what permaculture already 
offered. nonviolent communication develops our awareness of 
feelings and needs, as well as the distinction between observa-
tions and interpretations (uL); reiki and shamanism teach us that 
life energy, intention, and intuition can be helpful forces; and 
listening circles foster a culture of expression, empathy, care, 
and mutual support in groups (LL). All of these tools cultivate 
an experience of connection, aliveness, presence, compassion, 
and gratitude. in ways unique to each person and group, these 
practices can help to deepen our appreciation of our intercon-
nectedness with all life. the combination of these diverse tools 
has given me a more balanced approach that nourishes healthier 
people and systems. greater personal and interpersonal under-
standing also informs the wholeness of our designs.

Well-rounded inputs

 When we apply our understanding of the four quadrants to 
the input and output analysis of permaculture, we notice the 
richness of yields that permaculture offers when supported by a 
well-rounded investment of inputs.
 starting with inputs in Figure 1, we observe and receive 
feedback to identify needs, problems, and resources. in the exte-
rior, objective world, we observe ecological systems and social 
structures (Lr and already typical in the observation process), as 
well as individual behaviors (ur). With the interior, subjective 
aspect, we may notice our own awareness and felt experience 
(uL), as well as our cultural myths and shared meaning (LL).
 training in principles and practice with tools that promote 
health are also important inputs. in the exterior, we learn and 
practice how to cultivate ecological health through water, 
soil, ecology, and microclimate (Lr); societal health through 
alternative economics and governance (Lr); and personal health 
through nutrition and exercise (ur). in the interior dimension, 
we learn how to develop our own relationships with ourselves 
and nature, including our feelings, thoughts, and awareness 
(uL); as well as healthy group cultures, including attitudes of 
collaboration, support, and harmony (LL).
 in our permaculture courses and design-coaching work with 
clients, interior (left-hand) exercises that help to cultivate the uL 
and LL, may include such things as “sit spots,” guided visualiza-
tion, and listening circles. (Figure 3) 
 As part of the PDC, we have our students do regular obser-
vation sessions in the same place in nature (the sit spot) and 
with awareness of all their senses. this exercise helps the person 
notice the outer landscape (ur) and the inner landscape (uL) 
simultaneously. What do i see and notice as i sit here? What do 
i feel and experience (uL)? similarly, Dave Jacke encourages 
us to receive and gather information in a holistic way: “What 
must you do in your design to support and heal the land? Ask 
this question and note the answers that come to mind, heart, and 
gut.”

 When we lead design processes, we like to begin with a 
guided visualization to help the client connect with vision and 
core intentions (uL). “What does my ideal system look like? As 
i imagine moving through a day, 10 or 20 years in the future, 
what do i notice? What qualities do i sense (energizing, peace-
ful, warm)? how do i feel?” through this process, we help 
people identify the needs to be met in the design (security, sus-
tenance, health, livelihood, community, creativity), building the 
foundation for solutions that come later in the design process. 
 in our courses and community groups, we model a culture 
based on people care, respect, and connection (LL). We use 
regular group check-ins and “temperature checks,” where people 
are invited to share inner states—for example, by giving a few 
sentences or one word, describing a “weather report” as a meta-
phor of their emotional state, or using hand signals for “okay,” 
“neutral,” or “not okay.” similarly, our listening circles often 

Taking a moment to observe and interact in the garden. 



24     PERMACULTURE ACTIVIST  •  #92

An integral permaculture

 the integral framework, coupled with permaculture design, 
offers an approach that is widely applicable and far-reaching. 
By bringing it to permaculture, we give ourselves a new map 
that points to all the ground we may wish to cover. in our aim 
to take care of earth and people, while returning the surplus, 
let us address our ecological systems and social systems (Lr), 
our individual behaviors (ur), our cultural values and myths 
(LL), as well as our personal intentions and consciousness (uL). 
together, this four-pronged design approach may better nourish 
the creation and maintenance of more sustainable, regenerative 
and	deeply	enriching	ways	of	life.					 	 	 ∆

Bonita Ford is co-founder of the Permaculture Institute of East-
ern Ontario (www.eonpermaculture.ca). In her workshops and 
coaching, Bonita blends permaculture, nonviolent communica-
tion, reiki, shamanism, and body-based awareness. She has led 
workshops and groups worldwide for over ten years, including 
in Port-au-Prince, Soweto, Budapest, San Francisco, Seattle, 
New Mexico, Vermont, Toronto, and Ottawa.   
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focus on a theme: when one person speaks at a time, conversa-
tions reach a more meaningful, heartfelt dimension that includes 
deep understanding, mutual support, trust, and compassion.
 Finally, skillful facilitation invites inclusion, choice, col-
laboration, shared power, and responsibility. Facilitators can the 
group ask for input about what they want in that moment. For 
example, “i notice that some of you are yawning or have your 
eyes closed. shall we take a 5-minute break or start the hands-on 
exercise?” All group members can be given training and encour-
aged to take turns facilitating. this can be very empowering, 
building more cultural and social capacities in the group.

A richness of outputs

 in these critical times, Joanna Macy highlights the impor-
tance of slowing the ecological damage, offering alternative 
structures, and shifting consciousness. if we’ve invested in well-
rounded observation, as well as a cultivation of health in all four 
quadrants, we’re more likely to cultivate a richness of outputs 
from permaculture. We broaden the scope of our work from the 
ecological to include the social, cultural, and personal. 
 As the systems we design prove to be healthy and abundant, 
they offer viable alternatives, as well as inspiration and hope 
to individuals and communities; these are all-quadrant yields. 
Similarly,	by	working	across	multiple	fields	and	movements,	
we can help bring together knowledge and leaders from all 
quadrants: organic farming and gardening; ecology and forestry; 
energy and environmental building design; sustainable com-
munity and land development; alternative economics; social and 
environmental justice; social and behavioral change models; 
cultural and spiritual ecology, ecopsychology, deep ecology, and 
more. When we explicitly acknowledge that all four quadrants 
contribute valuable understandings to our design approach, we 
create new opportunities for collaboration and synergy. 
 Finally, we may also foster deep transformation in individual 
awareness and consciousness (uL), as well as cultural values 
and norms (LL). With more inclusion of the interior (left-hand) 
aspects, i believe we can more effectively contribute to an 
emerging worldview of connection and wholeness (compared to 
a worldview of separateness and fragmentation).

Learning about ecological systems, connecting with nature, 
each other, and ourselves.
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LiVestoCk Are An integrAL CoMPonent of 
small farms in tropical countries around the world for 
subsistence, as well as a source of income. however, 

the animals often cannot meet their nutritional requirements on 
the marginal pasture available. typically, farmers make up the 
difference by purchasing bags of concentrated feeds that contain 
grain, protein, and various minerals and nutrients. the feed 
is	expensive,	and	prices	fluctuate,	which	can	lead	farmers	to	
overuse their pastures, causing soil erosion and compaction. As 
pastures become less productive, farmers cut down trees to cre-
ate new pasture. the cycle often repeats. the reliance on grain 
from tilled monocultures, as well as the destruction of forest, 
make livestock systems major contributors to climate change, 
soil erosion, and water pollution. 
	 Conversely,	diversified	farms	which	manage	livestock	appro-
priately may regenerate soil and be highly productive while also 
healthy	for	the	animals.	To	cycle	nutrients	more	efficiently,	and	
thereby reduce the need for off-farm inputs, many techniques 
are used, from composting, vermicomposting, biodigesters, and 
various forms of agroforestry such as silvopasture, alleycrops, 
living fences, and the focus of this article: fodder banks. 
 Fodder banks are plantings of protein-rich trees and shrubs, 
which are cut in short rotation (coppiced) and used as animal 
feed. they may be monocultures or multi-layered polycultures, 
and	present	several	potential	benefits:	climate	change	mitigation	
(preventing deforestation and increasing soil carbon storage), 

poverty alleviation (reducing or eliminating the need to purchase 
feed), food sovereignty (autonomous production of food), soil 
health (decreased erosion), and climate adaptation and resilience 
(drought resistance). the reasons for cultivating them vary 
somewhat from farm to farm and climate to climate. in tropi-
cal regions where there is a long and distinct dry season, fodder 
banks can yield in critical times when there wouldn’t otherwise 
be any animal feed (and when grain is likely more expensive). 
the trees and shrubs used in fodder banks typically have deeper, 
more established root systems than pasture grasses and can 
weather drought more effectively. in other regions, farmers use 
them simply to reduce or eliminate the need to purchase grain 
feed. 
 Most fodder crops are trees and shrubs, which are cut back to 
ground level, knee height, or sometimes higher on a short cycle 

...fodder banks can yield 
in critical times…

Tree Crops for Resilience and Multiple Yields

Fodder Banking in Central America
Justin West

(1-3	months).	They	can	be	nitrogen-fixers	such	as	many	of	the	
trees in the legume family (Erythrina spp, Kretelia argentea, 
Gliricidia sepia, Leucaena leucocephala). they can also be oth-
er fast-growing, easily regenerating, and often highly nutritious 
species such as botón de oro (Tithonia diversifolia), nacadero 
(Tricanthera gigantea), and mulberry (Morus spp). 
 one species of particular interest to those of us in the tem-
perate world is white mulberry (Morus alba). this plant, of all 
the fodder crops commonly grown in the tropics, has the unique 
attribute of being cold hardy in temperate climates. i have 
worked with many varieties of this species (as well as hybrids 
with our native red mulberry, M. rubra) in previous research 
at the Center for regenerative ecology and know it to be an 
outstandingly productive tree in a wide variety of conditions. 
Beyond its obvious attraction as an abundant fruit producer, 
mulberry is a highly digestible, nutritious fodder crop. the 
leaves are relatively protein-rich (20-24% by dry weight), which 
is	unusual	for	a	non-nitrogen-fixing	tree	(nitrogen	is	a	key	build-
ing block for proteins). the Asian silkworm industry uses this 
protein-rich plant as a feedstock for the insects. in fact, this is 
largely why it was introduced to north and south America many 
years ago. Although no silkworm industries ever truly prospered 
on either continent, the plant was readily adopted as an excellent 
fodder crop by growers in the tropics. the same, paradoxically, 

A seven-crop agroforest consisting of two varieties of oil 
producing palms in the overstory, four fodder crops [mulberry, 
nacadero, palo loco (Verbesina sp.), and buton de oro] in the 
shrub layer, a clambering oil-producing vine (Plukenetia volu-
bilis), and a  ground cover of nitrogen-fixing pinto peanut (Ara-
chis pintoi) which provides feed for the chickens. Palm fronds 
are mulched in situ. (Kaliawirinae, Cumaral, Colombia)
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cannot be said of north American farmers. White mulberry, 
red mulberry, and their hybrids have not been used to any real 
degree as a fodder crop in the us. in fact, we have no tradition 
of using any trees in short-rotation coppice for fodder biomass 
the way both european and tropical farmers have done for cen-
turies. Why this is true is one lingering question i was hoping to 
answer while in the south. 
 in an effort to survey different types of fodder-cropping 
systems, i visited seven farms: four in Colombia and three in 
Costa rica. the sidebars provide descriptions and a chart giv-
ing some of the quick stats on the different farms. this cursory 
survey yields several take-home messages. First of all, not 
many farms have adopted fodder banks, despite their capac-
ity to build system resiliency, food security, and to insulate 
against market volatility. the reasons for this remain unclear, 
but it seems likely the http://web.mail.comcast.net/service/
home/~/?auth=co&loc=en_us&id=41908&part=2.8 re are 
economic hurdles to establishing the tree crops. there are ques-
tions regarding labor costs, there is a lack of clear systemic 
information on how to manage them, and there is a cultural bias 
against planting trees in pastures—even in the tropics where this 
is especially important. secondly, many of the farms that have 
adopted fodder banking use the same species such regardless 
of climate and soil variability. however, the methods for use, 
management, and cultivation vary quite a bit. For instance, Cien 
Años de solidad (a Columbian dairy farm) is using mulberry 
exclusively as cut-and-carry fodder—it is grown under quite 
heavy native forest canopy—while they are using botón de oro 
as a direct forage in the pastures. nowhere else did i see botón 
being used that way, although all the other farms are using it for 
cut-and-carry, as it is by far the fastest growing (but not the most 
nutritious) species.
 in fact, there didn’t seem to be a favorite fodder amongst 
the farms, and emphasis on one or another seemed to depend on 
climate, soil, and shade intensity. Mulberry provides a very high 
quality fodder, is fairly shade-tolerant, but requires good fertil-
ization and a bit more time to regenerate (about 60 days versus 
35-50 for botón). Botón is more forgiving of low ph soils, is 
very fast to regenerate, but provides a less nutritious fodder than 
nacadero or mulberry. nacadero in turn requires more time than 
either of the other two, but is more shade tolerant. it seems that 
cultural preference plays a role as well. the two different farms 
in the turrialba region of Costa rica are at roughly the same 
altitude, yet focus on different species. the non-organic dairy 
farm, Loma Bonita, is very focused on mulberry with 11 ha 
(27 acres) of it currently in production (far more than any other 
fodder cropping system i’ve seen to date). Finca integral de 
Guayabo,	a	diversified	permaculture	farm,	focuses	on	nacadero.	
Both farms value diversity, but to differing degrees. the lack 
of a clearly dominant “best fodder crop” may have the effect of 
producing	more	diversified	fodder	banks,	which	in	theory	should	
increase overall system resilience. the one monoculture fodder 
bank i did see was on a farm that had a range of these typical 
fodder crops, but then removed them and moved to a system 
with only one cut-and-carry fodder grass. this farm is still heav-
ily reliant on purchasing grain feed, and the farmer told me that 
the	diversified	fodder	bank	was	simply	not	productive	enough	

Farms in Colombia
 Cien Años de solidad is a 20-year-old, 14 ha (35 acre) 
agroforestry and dairy farm outside of Medellin in the rio 
negro area. At 2250-2350 m (about 7500’) in elevation, it has 
a cool climate known for pasturage. the steep soils are acidic 
(ph 4.0-4.7) and very high in aluminum. experiments with 
various grazing systems range from basic grass pasture to the 
integration	of	an	emergent	nitrogen-fixing	alder	canopy	over	
grazed shrubs (botón de oro) and grasses, supplemented with 
mulberry fodder grown under native forest canopy.

 Bella Vista is located in the north of the Valle de Cauca 
and is also 20 years old, but only 5 ha (12 acres) in size. it 
functions as do most small farms in Colombia—mainly for 
subsistence but also to produce some income. At 1800 m 
(5900’), it has a warm climate with distinct and pronounced 
wet and dry seasons. they cut and carry a variety of fodders, 
including mulberry, botón de oro, nacadero, sugar cane, and 
legumes such as chachafruto (Erythrina edulis) and Leucaena 
leucocephala to feed cattle and pigs. one of their cash crops 
lately has been mulberry, through the sale of sticks to other 
farms interested in propagating their own fodder banks.
 La Cosmopolitana began 22 years ago as the brainchild 
of roberto rodriguez and Monika hesse. At 300 m (about 
1000’) in altitude outside of Villavicencio, it has a hot climate 
with pronounced six-month wet and dry seasons. its 27 ha 
(67	acres)	include	highly	diversified	agroecosystems	rang-
ing from multispecies aquaculture, to fruit forests, vegetable 

Buton de oro (Tithonia diversifolia) and imperial grass (Ax-
onopus scoparius) beneath an emergent alder canopy. The 
buton and the grass will be grazed by dairy cows on 30-50 
days rotations. The nitrogen-fixing alders help maintain soil 
fertility. (Cien Años de Solidad, Rio Negro, Colombia).

The farm is a 
decade-old experiment...
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and herb gardens, fodder banks, and agroforests. they grow 
an astonishing array of crops, while producing value-added 
products such as wines and salves, and also host eco-tourists 
as well as farmer workshops, as part of their educational mis-
sion. in their fodder banks, they grow a wide range of crops 
to feed to pigs, chickens, guinea pigs, and dairy cows.
 kaliawirinae is located near La Cosmo in Cumaral. the 
farm is a decade-old experiment to see how much animal pro-
tein can be produced on a small (4 ha—almost 10 acres) plot. 
one of the four hectares has been converted into a seven-
crop multi-layer agroforest with two oil-producing palms 
in the overstory, fodder crops of mulberry, nacadero, palo 
loco (Verbesina spp), and botón as shrubs, and a clambering 
oil-producing vine, Plukenetia volubilis, growing throughout. 
A groundcover of Arachis pintoi	(nitrogen-fixer)	keep	weeds	
at bay and helps feed the 500 egg-laying hens that rotate 
through the understory in chicken tractors. the oil palms and 
Plukenetia are pressed and incorporated into a feed block of 
grains and minerals for the roughly 200 pigs as well as steers 
and chickens. the fodder crops are cut, shredded, and fed 
directly to the animals or are ensiled for later use.

Farms in Costa Rica
 Loma Bonita is a 23-year-old, 43 ha (103 acre), non-
organic dairy farm outside of turrialba. At 900 m (almost 
3000’) and with a 4-6 month dry season, it is located in a hot 
and humid climate near the top of some volcanic hills. the 
soils are acidic (ph 4.8), and the terrain is steep. Loma is 
converting the dairy herd from imported grain feed to fodder 
crops, as well as hay. the animals do not graze but receive a 
shredded feed of mulberry, banana leaves, grass, and smaller 
amounts of nacadero and botón. the fodder bank of mulberry, 
a whopping 11 ha (27 acres) and still growing, would be a 
monoculture if not for the intercrop of Erythrina poeppigiana 
which is pollarded at 4-5’ in height when the mulberry is cut. 
The	leaves	of	this	nitrogen-fixing	legume	are	mulched in situ, 
providing a fertility return as well as soil cover and weed 
suppression. it would be fascinating to see this two-species 
system	diversified	with	an	emergent	tree	canopy,	perhaps	of	
a long cycle timber crop. it remains to be seen if the drop in 
milk production, now that the cows are not being fed grain, 
will be offset by the lower cost of feed, or if the increase in 
labor to manage the fodder banks will negate those savings. 
 guayabo 1—this 5 ha (12-acre) farm had a diverse fodder 
bank, but the owners thought it was not yielding enough and 
replaced it with a fast growing tropical grass that they cut 
periodically to supplement their cows’ pasture and grain feed.
 nearby Finca integral la Pilarica guayabo is a 3.5-hectare 
(8.7-acre) permaculture farm and ecotourist restaurant that 
provides an interesting contrast to the more extensive, less 
diverse Loma Bonita. Finca integral feeds mainly nacadero, 
but also botón, mulberry, and sugar cane to the few cattle they 
keep on pasture. Like many of the area coffee plantations, 
the farm also uses erythrina as a pollarded intercrop with the 
other	lower	growing	fodders.			 	 	 								∆

for his needs. however, this farm is attempting to raise more 
than 30 cows on less than 5 ha (12 acres). Clearly, fodder bank-
ing, like any system, has its limits. outlining those limits will be 
vital for the development of appropriate management strategies 
and for successful adoption of the systems by other farmers.

What remains to be seen, and what would provide fodder (so to 
speak) for further research are these questions:
	 •	the	extent	to	which	labor	and	input	costs	change	with	such	
a system
•	the	change	in	life-cycle	footprint	from	reducing	purchased	feed	
and increasing on-farm fodder production
•	impacts	on	soil	carbon	storage
•	impacts	on	whole	farm	system	biodiversity

•	impacts	on	animal	
health
•	the	agroecological	
management skills 
needed to optimize a 
fodder bank cut-and-
carry system
•	the	potential	
geographic extent to 
which multi-species 
fodder crops can 
play a role in diver-
sifying landscapes
•	reasons	for	adop-
tion or non-adoption 
of this system by 
neighboring farms
 this last one is 
perhaps the question 
that ties together all 
the others. under 
what conditions 
and parameters is 
it worthwhile for a 
farmer to adopt fod-
der banking? under 

what parameters would it be worthwhile (economically and eco-
logically), and yet the farmer wouldn’t choose to do so? What 
are the social mechanisms that would help advance adoption? 
Difficulties	in	studying	these,	like	any	diverse	systems,	arise	
because the polycultures are used non-uniformly across different 
landscapes. however, that they are being used successfully in 
such	a	way	highlights	their	flexibility	as	agroecological	systems,	
and	their	value	as	components	of	resilience.			 	 ∆

Justin West is a graduate student in the Energy and Resources 
Group at UC Berkeley. He received grants from The Center for 
Latin American Studies, UC Berkeley Graduate Division, and 
the Energy and Resources Group to travel to Colombia and 
Costa Rica in the summer of 2013. He is the founder of The 
Center for Regenerative Ecology. 
 
A chart of fodder species appears on page 28. —>

Freshly coppiced nacadero (tricantha 
gigantea) trunks (Finca Integral la Pilarica 
Guayabo, Turrialba, Costa Rica)
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Designing with the Rule of Three
Rhonda Baird

I deeply apprecIate the development of david 
Holmgren’s permaculture principles. Yet, I find that I rely 
heavily on Bill Mollison’s Rule of Three (each element in 

a design should provide at least three functions)—and apply it 
again and again to reach for both resilience and that regenerative 
spark in designs. Finding multiple yields from an element and 
having multiple back-ups to provide for a need is a fun chal-
lenge! The more connections I can identify and make between 
elements, the more resilience is to be found and the less work I 
have to do. As my family began to experiment with and imple-
ment permaculture design, we started with small, simple meth-
ods for storing water.

Water and earthworking

 Our system has a series of hugelkultur-based garden beds in 
our front yard, roughly on contour from the house down a gentle 
slope to the road. Old carpet from a friend’s remodelling project 
lines most of the swales that double as pathways. At the time we 
installed these paths and beds, I was new to ordering materials 
and over-ordered crushed limestone—so that’s what lines most 
of our pathways. If I need the stone for a future building project, 
it won’t be too hard to recover. Plants that volunteer in the path 
are also easy to pull and transplant or compost. I especially 
appreciate the dandelions that volunteer there—and the ease of 
harvesting their roots. While it’s hard on bare feet, the stone is 
wonderful in the spring and fall rains. The system of paths and 
beds sits at the bottom of the property. They gather overflow 
from roof catchment and runoff from the driveway.
 The garden beds were designed to keep children in and to 
discourage visitors from wandering through. Though I don’t 
have a deer problem, neighborhood dogs are an issue. Goose-
berries and other dense shrubs create a protective border for the 
garden. 
 The back yard slopes toward the house, gathering and con-
centrating water from three other properties upslope. Along with 
building beds in the sunnier front yard, we built beds and path-
ways to redirect water flow in the back. Initially, the aim was to 
protect the foundation by moving water around the house, but 
we’ve continued to catch water higher in the system and move 
it slowly through—directing it to growing beds and our hand-
dug pond (holding about 1,700 gallons or 6,400 L). This spring, 
we’re rebuilding the fence between the back and front yards so 
that a pathway/channel can take the overflow from the pond to 
the front swales.
 I’m naturally cautious, so I’m pleased—finally—to feel 
confident that I can install plumbing for our greywater system 
and that it will create no problems. No more hauling buckets! 
Because of the design of the house, I need two pipes: one will 
take most of the water through the property and into the pond—
again with the overflow feeding the swales. A smaller outlet will 

take water from a second set of drains and move it directly into 
the main gardens. We’ll have an integrated waste-to-fertility 
hydrologic system linking the house with its landscape.

Soil is everything organic

 As part of our commitment to caring for the earth, we’re 
working to build up carbon storage in the system through com-
posting. We try not to let any organic matter leave the system—
including office paper, mailings, and cardboard. With two prolif-
ic child artists and a work-at-home mom, this can be something 
of a challenge. Some of our experiments and techniques work 
better than others. Sheet mulching methods work best—where 
fresh materials (paper, kitchen scraps, bones, offerings from the 
cat—including voles and shrews) are spread out through the 
system and put in direct contact with the living soil. We’ve also 
experimented with worm tubes doubling function as a bench in 
the garden beds. The tubes can handle the finer, lighter weight 

This 1,700 gal. pond sits at a mid-point in the property’s eleva-
tion. It collects water from the higher ground as well as from the 
roof. This year, the overflow will be connected with the swale/
pathway system in the front garden.
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ing, and homes for birds (like the pair of mockingbirds I saw 
nesting this cold March morning). 

Animals

 I’ve also used the Rule of Three when choosing animals in 
my system. Chickens were a natural initial choice. I’m not a big 
fan of butchering, but we did choose dual-purpose hens (Buff 
Orpington, Barred Rock, Ameraucana) to tractor in small cages 
for eggs, insect control, and soil fertility. My young daughter 
loved watching the chicks grow into hens and getting to know 
their personalities. However, we found that our small backyard 
was too shaded to allow the plants to recover from the tractors. 
 Rabbits were also a great element to share with children. 
While my daughter was in 4-H, we kept several rabbit breeds 
and learned many things about caring for animals and how they 
can fit into the permaculture system. For example, rabbits can 
eat many of the “weeds,” including mulberry twigs and bark. 
My daughter raised Mini-Lops (a gentle, tolerant breed) to show 
locally. Although they’re not generally thought of as a meat 
breed, they taste just fine! Angora rabbits in the rabbitry pro-
vided soft additions to my homespun garments. After we learned 

to brain-tan, we moved toward Satin rabbits—a meat breed that 
comes in beautiful colors with thick, luxurious coats. Our expe-
rience with them provided meat, fur, manure, companionship, 
and education. It also gave us income and barter opportunities 
(Voila! We turned a bucket of rabbit manure into a jar of whey 
and fresh mozzarella!) 
 I learned not to discount the 4-H experience for our children. 
Regular meetings with over 100 children from the area exposed 
my homeschooled daughter to the traditional values and behav-
ior of children in the club—some of which she shared naturally; 
some of which she questioned and challenged in a good way.
 So, to recap, I use the Rule of Three with my pathway/swale/
garden bed system to capture, store, and use water efficiently 
before it moves on downstream. Garden beds grow food, medi-
cines, fibers, dyes, and animal forage; educate and entertain my 
children—and keep them where they’re supposed to be. The 
more often we practice this thinking (in all our activities), the 
stronger our systems will be. 

Invisible systems

 Another, more unusual, example of the Rule of Three is 
bringing my children to the residential design courses I teach. 
I try to incorporate them whenever possible—with the support 
of the rest of the teaching team. I’m nourished by the connec-
tion with them—but I’m also modeling to other students (often 

Stacking functions 
becomes a mental habit. 

materials such as shredded paper, greens, and so on—but not 
the denser ones. Our “compost pile” is made of two sets of 
four posts where wooden slats are stacked on parallel sides—
building up as the pile does and removed as the material breaks 
down. This part of our system has a rich diversity of insects and 
spiders. I love watching the wrens hunt for them—diving be-
tween the slats and being cheeky with each other. However, this 
system is our least productive. Really, it seems we are creating, 
as Keith Johnson commented, “long term carbon storage,” rather 
than short-term carbon cycling. It’s time for a change. I would 
love to get fantastic compost to add to seed-starting mixes in the 
greenhouse. We’ll replace the current pathway in the middle of 
our hoophouse with a covered vermiculture system and let go of 
the compost pile.  
 The garden beds have been built up well and kept mulched 
or under groundcovers (yarrow, sweet potatoes, mints). Because 
they’re home to a healthy balance of plants, insects, fungi, and 
other organisms, the soil has markedly improved its structure. 
The organic matter holds a good deal of moisture. Porosity has 
improved. Throughout the entire system, a recharging battery 
of minerals, nutrients, and water increase the health of the soil. 
We’re learning how the system develops—through our mistakes, 
as well as our successes. When we harvest an especially large 
fruit or vegetable (like a carrot the size of my daughter’s arm), 
there is so much satisfaction!
 
Plants

 I love perennials for their multiple functions. Often it means 
learning new skills in order to recognize the value of the plant 
and its multiple functions in the system. Sometimes people 
look at me funny when I make room in my little garden for 
milkweed. Because I spin and use fiber, there is an economic 
value for me (besides eating the tender shoots)—but seeing the 
monarchs come through to feed gives me that extra bit of hope, 
knowing that I’m doing my part to support the larger whole. 
Some perennials are used to block or screen unwanted vectors. 
Fruit trees provide privacy, protection, fruit, branches for carv-

Caden (as an infant), Maya (aged 7), and Corbin (their care-
giver) with the 2008 Fundamentals of Permaculture course near 
Athens, OH. The children bring depth and perspective to the 
course—as well as a chance to practice permanent culture.
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form. Stacking functions becomes a mental habit.
 There has been a long-standing family debate about remov-
ing the 55-year-old silver maple in our back yard. Of course, 
it’s nearing the end of its natural life, and it blocks light for the 
production of many fruits and foods that we could grow under 
it. However, “Sylvia” provides us with multiple yields—and we 
haven’t yet reached the tipping point that would make us remove 
it. Yield 1: it shades the house in the summer and moderates the 
climate of the yard, slowing evaporation from our small pond. 
Yield 2: massive amounts of leaves fall every year to build the 
soil. Yield 3: sap and syrup. Yield 4: saplings for projects around 
the home. Yield 5: habitat for birds, insects, lizards, frogs, and 
mammals—including children. Yield 6: sticks and materials for 
small fires outside—and maybe for a rocket stove. Yield 7: car-
bon storage capacity. What would mark the tipping point? The 
point at which the yields we’ve identified become less valued to 
us than the light (and food) that removing the tree would bring 
us, which is an economic point. When we do remove the tree, 
we’ll use every scrap to build soil, create items of long-lasting 
value, and provide light and heat for our system. 
 The nice thing about practicing this habit of stacking func-
tions and getting multiple yields is that it keeps simplifying and 
integrating aspects of our lives. We’re learning as we go.    ∆

Rhonda Baird tends home and hearth with the help of her 
children, Maya and Caden. She is assistant editor of the 
permaculture activist, regularly teaches permaculture design 
courses with Peter Bane and Keith Johnson, and is working on a 
curriculum to support others who want to teach permaculture to 
children. She can be reached at shelteringhills@gmail.com.

young college-aged men and women) about how a family can 
be rooted in permaculture practices while sharing a deep com-
mitment to permaculture ethics. My children, who are home-
schooled and immersed in permaculture design and deep nature 
connection, are one of my secret teaching tools. They share their 
childhood passions and perspectives. They also give the students 
an opportunity to model the best of themselves and share their 
passions more freely. In the end, everyone agrees it’s a valuable 
component of the course experience. 
 I also stack functions in my choice of projects. For example, 
I recently began collaborating with a private school—wherein I 
trade teaching space for design consulting and education. One of 
my passions is sharing permaculture design with young people. 
Installing aspects of a comprehensive design at the school one 
piece at a time draws attention to my design work (the school is 
near the university and is home to the winter market as well as 
many other community activities). I love this connection!
 
Transitioning between the old and the new

 In so many ways my husband and I are at a narrow, middle 
place in our lives—between the old and new economies; in early 
middle age; raising a family in a nuclear structure—but looking 
for different ways forward. In the middle by education, geogra-
phy, economics, and age—entrepreneurial, but beholden through 
debt to “the system.” We live in a house that feels like another 
middle.  Yet we’re implementing a permaculture design—
slowly, but surely—at a site to which we’re not fully committed. 
I often see people (design clients, other permaculturists, fellow 
teachers, and organizers) hold this tension. 
 Stacking functions has become integral to envisioning a 
future and a transition. I hope that my lifetime is the time of The 
Great Shift—the time of creating new patterns and renewing 
skills. Integration has been key to our life design. We aligned 
with the ethics of permaculture before we even knew what 
permaculture meant because we chose to integrate our lives in 
a way that serves those ethics as much as possible. Networking 
through environmental organizing; caring for our home/garden/
system; catalyzing others’ passion for Earth Care by teaching, 
designing, and writing; homeschooling; and having one parent 
working from home help us sustain our ethical commitments. 
The Nature Connection movement has given our family inspira-
tion for several years. 
 The key to our stacking functions is a vibrant and active 
household economy coupled with a commitment to creating 
a healthy family culture; we see this as the foundation to a 
resilient, broadercommunity culture. Everywhere we turn, we’re 
rooting out old patterns, testing them against new ideas, and 
creating something better for our children and theirs. We see 
what we are doing reflected in the concerns of other families. 
When I reviewed Radical Homemakers, I saw other households 
making similar choices to our own. When I browse a magazine 
like Simple Things, I see that yearning. 
 The practical applications of using permaculture design and 
the desire to get a yield are played out in decision-making every 
day. Where I put the snow shovel on the porch provides tempo-
rary shelter to a feeding cat. Multi-tasking becomes a new art 

This sketch shows two worm tubes supporting a small garden 
bench. The tubes are buried in the bed. To make a worm tube, 
take larger diameter PVC pipe; drill holes (1/2 inch [1 cm] or 
larger) throughout the part that will be buried). Bury the pipe in 
a garden bed leaving 20 inches [50 cm] above ground). Cover 
the pipe (in this case with a wooden seat). The bench is fitted 
with two collars that fit over the top of the tubes and act as a 
lid. Remove the bench and put less-dense compost and materi-
als into the tube. Worms come in to feast. As they return to the 
garden bed, they take the material and distribute their wastes 
throughout. Bring the worms their dinner, and enjoy the view!
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In the Wake of the Great Dryland Flood

Sensible Solutions for a World of Extremes
Jason Gerhardt

IN 2004, a major flood in Boulder, Colorado was listed as 
one of six natural disasters waiting to happen in the US. (1) 
The week of September 9, 2013, Boulder got that flood.

 While devastating in human terms, this event provides a 
glimpse into a world most of us are unlikely ever to see again, 
a glimpse certainly worth using to our advantage to ponder an 
important question for the Front Range of Colorado and beyond: 
what does permaculture design have to offer in terms of flood 
planning? From ecological site assessment to creative design 
patterns, the permaculture lens provides a different vantage, one 
that leads to a collection of unique design strategies.

An unsettling sense of place

 Located at the base of the Rocky Mountain foothills, the 
Boulder County landscape is stark, with steep mountains and 
mesas jutting up from the western edge of the city’s neighbor-
hoods, and flattened landscapes stretching as far as the eye can 
see to the East. The mountain canyons drain directly into town, 
and the waterways braid their way through the plains.
 Most cities and towns in the arid western US are sited along 
major drainages. In the Front Range, Denver sits on the banks of 
the South Platte River, Boulder on the banks of Boulder Creek, 
and Fort Collins on the Cache la Poudre. While the rivers and 
creeks provide much needed water during droughts, such as 
those the area has experienced for the last ten years, they are 
a double-edged sword. It is an odd experience to pray for rain 
one day and be cursing the skies the next, but the Front Range 
landscape is serrated and flowing water cuts deep and fast.
 The mountains, foothills, and canyons exhibit character-
istics of a cool-temperate climate, getting significantly more 
precipitation (mostly in snow) than the flatlands. The plains and 
piedmonts, while exhibiting some temperate qualities, are much 

more of an arid region with yucca, cacti, and ephemeral weeds 
providing prime indicators of the need to conserve water. While 
the residents here are used to wet/dry fluctuations within the 
various microclimates, none of the typical patterns were useful 
the week of September 9th in 2013 when the climate resembled 
the tropics.

History repeats itself… sometimes

 While flooding is expected on the Front Range, and is obvi-
ous from the patterns of the landscape, the dry times are far 
more prevalent, making it quite a shock to experience tropical 
moisture. Boulder’s previous 100-year flood occurred on May 
30, 1894 and measured on Boulder Creek at ~13,000 cubic feet 
per second (cfs; almost 400 kL per second); 4.5-6 in. (11.4-15.2 
cm) of rain fell on the mountains west of Boulder over a 96-hour 
period, during spring snow-melt season, making matters sig-
nificantly worse. (2) This caused the most catastrophic flooding 
the area had ever seen, confirming the flood danger warnings 
of indigenous people of the area. This event still serves as the 
benchmark for 100-year flooding in the Boulder Creek drainage.
 In 1976, a flash flood hit the Big Thompson Canyon about 
20 mi. (32 km) north of Boulder, killing 144 people and destroy-
ing hundreds of homes. Up to 14 in. (35.5 cm) of rain fell over 
two days from July 31 to August 1, although the bulk of the rain 
fell in 4-6 hours. In one location, 7.5 in. (19 cm) of rain fell in a 
little over 60 minutes. The highest recorded stream flow rate on 
the Big Thompson was an astounding 31,200 cfs (almost 900 kL 
per second), nearly triple the rate of Boulder Creek’s 100-year 
flood benchmark in 1894. (3)
 Clearly, flooding is nothing new to the Front Range or its 
human populations. The dramatic relief that attracts so many to 
the area exists, in part, because of massive amounts of runoff 
and erosion. While flooding is expected in the region, each event 
bears different characteristics with one regular pattern—the 
storms tend to target specific drainages. One of the things that 
makes the flood of 2013 remarkable is that it didn’t follow this 
previous pattern.

…once the landscape has 
burned…runoff rates will 
increase dramatically, 
causing flooding.

Clouds lifting off the rugged Boulder landscape at the end of the 
storm.
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Engines of the atmosphere

 The term “100-year flood” applied to numerous drainages 
along the Front Range isn’t a very accurate way to view the 
significance of the 2013 storm. Hundred- and 500-year flood 
calculations are measured by taking stream flow rates. In reality, 
this approach ignores the broad landscape by focusing solely 
on major drainages and their floodplains. Comparing flow rates 
from one decade or century to the next also makes a major and 
erroneous hydrological assumption, that watersheds act in the 
same way from flood to flood.
 Such terms seem to indicate the frequency of floods, as in, 
such a flood will occur approximately every 100 years. In truth, 
the term simply means there is a 1 in 100 chance of such a flood 
occurring in any given year. In Boulder’s case in 2013, flooding 
to this degree hadn’t been seen for nearly 120 years. It might be 
more accurate to call it an “historically significant rain event.”
 When rain started to fall on the evening of September 9, 
there was a feeling that this storm would be different. Rain was 
forecast to be in the area for days. The air was uncharacteristi-
cally heavy, the clouds extremely low, and the rain was falling 
perfectly vertically, all of which were out of the norm. Oro-
graphic lift, or upslope flow, was streaming moisture up from 
the Gulf of Mexico and from the Pacific Ocean, due to a low-
pressure system that was stuck over the Great Basin, along with 
stubborn high pressure in the Plains. It rained heavily for three 
to four days, stopped for 12 hours, then started again for two 
days. From Monday to Monday, Boulder’s official rainfall was 
17.15 in. (43.56 cm), though up to 22 in. (56 cm) were recorded 
in some parts of town. (4) This storm felt like afternoon thunder-
storms in the tropics, but for eight days straight, in the drylands.
 What’s more, the rain was extensive. Flooding was occur-
ring from New Mexico to the Colorado/Wyoming border. From 
southern Colorado northward, Fountain Creek, the South Platte 
River, Coal Creek, Boulder Creek, Four Mile Creek, Four Mile 
Canyon Creek, Left Hand Creek, the North and South St. Vrain 
Rivers, Big Thompson River, Cache la Poudre River, and many 
others were all out of their banks. Thus began the largest air 
evacuation since Hurricane Katrina in New Orleans. The scope 
and duration of the damage was unprecedented.
 Boulder County was one of the hardest hit areas, receiving 
more rainfall than anywhere else. Normal annual precipitation 
in Boulder is 18-21 in. (46-53 cm), which is basically what was 
measured during the length of this one storm. Daily, weekly, 
monthly, and annual precipitation records were all broken.
 While the length and intensity of the rain, along with the 
topography of steep mountains draining into narrow creeks, was 
enough to make for a devastating situation, two other factors 
contributed significantly to the flooding: wildfire and city streets.

From source to sink

 Disasters of this magnitude are nothing new to the region. 
The only difference is that the usual natural catastrophes are of 
the hot and dry kind. From 2010 to 2013, over 200 sq. mi. (500 
sq. km) of mountain and foothill forest, from Colorado Springs 

to Fort Collins, burned due to wildfire. All of this land is located 
above the Front Range cities and sheds water directly into the 
creeks and streams that run through them.
 This is always the fear after wildfire has subsided—once the 
landscape has burned—that runoff rates will increase dramati-
cally, causing flooding. One reason for this is that there are 
fewer trees to intercept the rain, but compounding the problem 
is that much of the accumulated mulch-like debris characteristic 
of a forest is burned away, and a hydrophobic, charred-over soil 
is left behind. Add the steepness of the terrain, and you have the 
ingredients to turn a hot and dry disaster into a wet, muddy one.
 While 200 sq. mi. of burn area might seem enormous, that’s 
only a three-to-four year snapshot. The Front Range foothills are 
prone to fire, and many small fires occur each year that aren’t 
captured by statistics. Past burn areas, a decade or more old, are 
also still largely barren. It only takes a trip through one of the 
canyons or a climb to the top of one of the mountains to see the 
legacy of fire in the landscape. Unfortunately, this legacy com-
pounds the degree of disaster for years to come.

In the floodplain of your own street

 The week after the flooding, I had a conversation with long-
time permaculturist Andrew Millison, out of Corvallis, Oregon. 
I mentioned that some of the worst flooding wasn’t happening 
along Boulder Creek, but higher up in areas that were never con-
sidered at much risk of flood. When I told him that one area of 

How rain and trees interact. Illustration by Maggie Field.
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Boulder had recorded 22 in. (56 cm) of rain, he quipped, “that’s 
when you find yourself in the floodplain of your own street.”
 Often left out of the conversation when talking about 
landforms and the natural ecology of a place is the very ground 
under our feet—cities. One of the most recognizable landforms 
from space, we would be foolish to think the things that humans 
have designed aren’t also effecting natural disasters. In the case 
of rain, the excessive impervious surface in towns and cities can 
have a tremendous impact on localized flooding. Streets turn to 
rivers, curbs turn to stream banks, and homes are suddenly in a 
giant grid of floodplain.
 And that’s just what happened. Homeowners far from creeks 
found their street-sheds sending torrents against the houses and 
through the yards. Soils became saturated, runoff increased, and 
basements and crawl spaces were inundated all over the region. 
People outside of designated floodplains suddenly found them-
selves scrambling for sump pumps and sandbags, and moving 
valuable items to higher ground. Many also came to discover 
their homeowners’ insurance doesn’t cover flooding.

Everything was undersized

 While the scope and scale of the damage is hard to com-
prehend, there seems to be one constant in it all: there was just 
too much rain for the size of the drainages and drains. We must 
address this problem as we plan for similar events in the future.
 Modern water engineering would suggest making both 
drainages and drains bigger—to dredge the creeks and streams 
deeper and straighter, and be prepared to shed more water out of 
the towns and cities with bigger drains. Or, accept the fact that 
floods will occur and be prepared to count the losses.
 There is another way of looking at the problem though. 
Instead of looking at the sink, let’s look at the source. During 
the flood, the City of Boulder’s stormwater drainage system 
(the sink) reached capacity in many places. To reiterate, there 
was just too much water running off the landscape (the source). 
From looking at the source, the problem appears to be an excess 
of runoff, rather than a deficit in drainage. As it turns out, other 
cities, from wet and dry regions alike, are looking at flood prob-
lems from this angle too.

Too much water: problem AND solution

 If only there were a valve to the sky that could turn on the 
rain when we want it and shut it off when we don’t. Unfortu-
nately, that’s not how the planet works, but we can achieve a 
similar effect by another means. Rainwater harvesting is fightin’ 
words in Colorado, but it may just be the panacea to our prob-
lems. From drought to flood, water harvesting works both ways. 
All one needs to do is look to cities like Tucson, Arizona, and 
portland, oregon.
 In Tucson, city planners are looking at the excess of impervi-
ous surface in urban areas as a resource. (5) From small rain-
storms to deluges, the city street-sides of Tucson are becoming 
more and more lush. Rain gardens are being installed citywide 
along the streets to slow, spread, and sink the rain into the soil. 
This is not only helping to solve their growing outdoor water 
use and monsoon flooding problems, but beautifying the city, 

producing food, wildlife habitat, and free air-conditioning, not to 
mention adding more vegetation to the landscape, thereby slow-
ing runoff before it ever hits the ground. These rain gardens are 
also helping to prevent downstream flooding by capturing the 
rain as close to where it falls as possible.
 Portland is looking at rain gardens as a solution to water 
pollution rather than drought. Surrounded by waterways that are 
home to a wide variety of seafood and aquatic life, the tradition-
al economy of the region is threatened by urban water pollution. 
Capturing the rain where it falls and infiltrating it into the soil 

prevents polluted runoff from entering directly into salmon runs 
and other habitat. As it turns out, soil organisms are much better 
suited to breaking down pollutants than are aquatic ecosystems. 
The organization Salmon Safe has been encouraging the plant-
ing of these water-harvesting, water-quality protecting gardens 
throughout the urban watershed for years now. (6)

Absorbency

 Imagine a city where every building’s multiple downspouts 
channel rainwater through the soil, irrigating the landscape 
along the way. Imagine every block lined with water-harvesting 
gardens that capture the runoff of the street itself, and use it to 
irrigate trees. If you can do this, you are pretty close to seeing 
the solution.
 Soil can hold an enormous amount of water. During the flood 
in Boulder, it wasn’t that all soils reached complete satura-
tion everywhere, but more that most of the human-developed 
landscape wasn’t shaped to hold water, and runoff formed more 
easily than it might have otherwise. If, as a matter of standard 
landscaping practice, the land had been shaped to infiltrate 
rather than shed water, it could have prevented millions of gal-
lons from rushing off into the swollen creeks and streams of 
colorado.
 The water harvester’s adage changes just a little for flood-
ing. If you can’t sink it, you can spread it; if you can’t safely 
spread it any further, at least you’ve managed to slow it. Applied 
citywide, the effect of this becomes quite staggering and makes 

Unvegetated burn scar at the top of the watershed, with debris-
catching, water-diverting knee wall and terrace that saved the 
home to the left.
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neighborhoods, and the region as a whole, more flood-resistant.
 All that water stored in the soil will also make the region 
more drought-resistant when the rains don’t come. One problem 
during the flood was getting people to turn off their irrigation 
systems. A message was broadcast from the Boulder Office of 
Emergency Management to remind people to shut them off. I 
know of at least a handful of residences that didn’t have to wor-
ry about that. I’ve designed and installed dozens of landscapes 
that use nothing but downspouts for irrigation. The soil becomes 
the sponge for runoff and the reservoir for dry times. All of these 
gardens managed perfectly well in the flood, with no overflow, 
back flow, or any problems whatsoever. Those were simple 
solutions; solutions to my clients’ water bills and to downstream 
flooding alike.

A hydrophobic fix

 There is no need to stop there either. What if we could apply 
the same logic to rural areas and wildlands? Dirt roads need rain 
gardens too, but it would be particularly beneficial to put our 
attention on burn scars. The principles are the same—slow down 
the water, spread it out, and sink it into the soil. The form just 
looks a little different.

 In many burn areas, the biggest resource is standing dead 
wood. These trees can be felled and staked across the slope in a 
fish-scale pattern, making micro-terraces. This already happens 
when trees fall of their own accord, but by positioning them 
on contour, the result can be magnified by human ingenuity 
and mobility. This would not only prevent excess runoff, but 
would aid in revegetating burn scars by storing water in the soil 
and allowing a place for seeds to germinate and trees to grow. 
Vegetation is really the end goal, but you need a way to get it 
established.
 In the drainages of the burn scars, the left over charred brush 
can be used to build weirs perpendicular to the water flow to 
capture more seeds, soil, and runoff. In areas with high runoff 
volumes, rock walls or check dams can be built in the same way 
as brush weirs to slow the runoff and soak it into the soil.
 These aren’t newfangled solutions either. In Boulder County, 
a group called Wild Lands Restoration Volunteers is already do-
ing some of this work. (7) A drainage known as Carnage Canyon 
has been fully restored from fire and massive erosion already. 
The work just needs to be replicated, and is a longer lasting 

...there is always another 
drought on the horizon, 
during which we
 will be begging 
to have the rain again. 

investment of time and energy when compared to current burn 
scar treatments that Boulder County has undertaken, such as 
spreading straw from helicopters. (8)

Resilience

 Water-harvesting solution may be well understood, but they 
are wholly under-applied. If we continue to shunt precious 
runoff out of site (pun intended) and out of mind, we can be 
sure that someone downstream will be flooded out. Plus, there is 
always another drought on the horizon, during which we will be 
begging to have the rain again.
 So, when the next historically significant rain event occurs, 
we can either scramble once again to save our homes and cities, 
or we can dance in the streets, from rain garden to rain garden, 
watching our drought- and flood-resistant landscapes lap it while 
we celebrate creative ecological design.     ∆   

Jason Gerhardt is an ecological designer and educator based in 
Boulder, CO. He has a degree in Sustainable Design and Diplo-
mas in Permaculture Education and Design from Permaculture 
Institute USA. He currently teaches permaculture design and 
ecology at Naropa University and operates Real Earth Design. 
This article appeared on his blog in slightly different form. He 
can be contacted at jasongerhardt@gmail.com.
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and regional convergence organizers. Third ring members can 
express opinions and ideas by participating in surveys, Face-
book, online chat rooms, blogs, and whatever else we set up. 
 The 4th or Outer Ring are people who cannot attend for vari-
ous reasons, but support NAPC. Their support can be verbal, in 
spirit, or financial. This ring includes the greater permaculture 
community. Anyone in the movement can send ideas or con-
cerns through Facebook, surveys, list-serves, and other public 
feedback venues.
 Both time and responsibilities increase for the members of 
each ring as you go inward. People can move from one ring to 
another. The first ring and the second ring are responsible for 
setting up their own protocols, methods of making decisions, 
structures, etc. They have to self-police for disruptive behavior 
and are empowered to ask disruptive people to leave the group. 
The inner two rings are action-oriented. The 3rd ring keeps an 
eye on things, offers support, and checks and balances. The 
outer ring is peripherally involved or just observes. 

Action teams

 We are recruiting action teams to take responsibility for: 
sponsors/fundraising, trade show/vendor coordination, public-
ity/outreach/marketing, scholarships, volunteer and work-trade 
coordination, presenters/programming, hands-on/ demos, tech 
support/audiovisual, filming/documentation, live streaming, 
transportation (bus, train, plane), tours, entertainment/music, 
children’s program, kid’s village, tea kitchen, food donations/
procurement, kitchen, volunteer coordination, and on-the-
ground logistics.
 What other Action Teams can you think of? 
 All over the world, hundreds of permaculture convergences 
have been held at local, regional, national and international 
scales. The current initiative came out of two meetings held at 
the 11th International Permaculture Convergence in Cuba last 
December. Let us make this a great step forward for the move-
ment in North America.
 How many design course graduates are there in North 
America at this time? 50,000? 100,000? Whatever the number, 

How many design course 
graduates are there 
in North America 
at this time? 

Announcing...
North American Permaculture Convergence
Michael Pilarski

mARK YOUR CALENDARS! A date has been set for 
the North American Permaculture Convergence—
August 29-31, 2014. The location: Harmony Park, a 

beautiful 40-acre outdoor events venue in Clarks Grove, Minne-
sota, with a gorgeous lake and budding permaculture site (www.
harmonypark.com).
 We’re integrating your great suggestions and are already 
working to create superb family-friendly programming, includ-
ing: workshops for those with varying expertise, kid’s permacul-
ture activities, open panels, as well as some hands-on activities 
that will leave the site better than when we arrived (sometimes 
you just need to put your hands in the soil). And so much more! 
As a bonus, there will be activities before and after NAPC, 
like site tours and multi-day workshops led by some of North 
America’s most respected teachers, such as Toby Hemenway 
and Jude Hobbs. Plus you’ll hear from practitioners and design-
ers from diverse backgrounds—urban and rural, young and old, 
men and women. They all have so much to share! 

NAPC mission statement

 The NAPC will help connect and advance North American 
networks of permaculture practitioners. This convergence will 
create opportunities for in-person and virtual connections and 
resource sharing, and will help to define the structure, function, 
and organization of our collective groups moving forward.
 OK! Want to get involved? Tell us your interest in helping 
stage the event if you haven’t already. We’re always open to 
advice, concerns, and offers of assistance. We look forward to 
co-creating a fabulous event!
 Please send your proposals to napc+pato@groupspaces.com. 

The administrative team

 Michael Pilarski, Koreen Brennan, Rashid “Ra” Gilanpour, 
Bill Busse, Monica Ibacache, Mario Yanez, Adam Brock, Ben-
jamin Fahrer, and Patricia Allison serve on the administrative 
team.
 The NAPC includes four rings of involvement. The 1st Ring: 
a core group of organizers who oversee the overall development 
of NAPC, plus perform specific tasks. 
 The 2nd Ring is made up of action teams. These are com-
posed of people who volunteer to help organize a particular 
aspect of the NAPC event, such as children, food, recording, 
broadcasting live on-line, hands-on, or entertainment. This is a 
self-nominating process. The team can work semi-autonomous-
ly, but must have one member who liaisons with the core group. 
 Advisory folks make up the 3rd Ring. These folks make 
occasional inputs. This group can include an elders advisory 
group, youth advisory group, cultural diversity advisory group, 
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it’s growing fast. We are anticipating that 1,000 permaculturists 
or more will attend NAPC. The venue, Harmony Park, has the 
capacity to handle several thousand people, so we expect to be 
able to accept everyone who wants to attend. 
 We plan to keep this convergence as affordable as possible, 
but if you can’t afford the NAPC, than seek assistance from your 
local community in exchange for representing them and bring 
back a presentation. We aim to raise funds for scholarships and 
travel expenses for people from disadvantaged communities in 
Mexico, inner cities, Indian reservations, and refugees. 
 Why are we getting together, what will we do, and what do 
we hope to accomplish? Some of the answers include network-
ing, personal connections, establishing networks for inter-re-
gional information exchange, informative workshops, hands-on 
learning and demos, trade shows, caucuses, discussion groups 
and roundtables, sessions and keynote talks to give new perspec-
tives, entertainment and music, delicious meals made from food 

grown by participants or grown locally, and the opportunity to 
see old friends and make new friends. 
 The information at NAPC will include: permaculture 
education—best practices, curriculum, national standards, 
certification, options, professional level permaculture design and 
consulting—best practices and successes, exciting permaculture 
projects, permaculture design and social justice, research in 
permaculture, farming and permaculture, intentional communi-
ties and other permaculture models, and direction (Where do we 
go from here?)—options, vectors, choices, and collaborations. 

 A big part of any conference is the conversation in the 
hallways and during the meals where people talk one to one or 
in small groups. NAPC offers many opportunities for personal 
connections, serendipity, synchronicity, synergy, and symbio-
sis. Connections can lead to fruitful alliances, jobs, and income 
streams. We will facilitate connections before, during, and after 
the convergence, to maximize these yields.
 Getting together with people of like mind always gives us 
energy. We are inspired, empowered, and invigorated. Many 
of us feel isolated in our local communities. Getting together 
with dozens, hundreds, or thousands of like-minded people is 
empowering! Personal relationships are built face to face. Per-
haps the most important thing is the synergy and dynamism that 
manifest when people meet and interact in person. Things can 
happen that the Internet does not allow. Oh yeah!
 This is a great chance to meet permaculturists from around 
the continent—those whose names you know from reading their 
books and articles, or through the Internet or the grapevine. Put 
faces and personalities with names. We expect many of North 
America’s permaculture pioneers will show up at this first 
NAPC to compare notes, share stories; as well as to share their 
perspectives and knowledge with the newer waves of gradu-
ates. NAPC offers an opportunity for the vertical transmission 
of learning and experience between generations. Our planet and 
our communities need permaculture. Let’s make this a notewor-
thy event in the history of our movement. 
 The North American Permaculture Convergence Facebook 
page already has 1596 members as this article goes to press. 
Over 250 permaculturists around the country filled out a survey 
to help the core group with planning. For current information, 
visit our website at http://northamericanpermaculture.org.    ∆

Michael Pilarski is a small-scale herb farmer and permacul-
ture teacher. He moved to Hot Springs, MT, in 2012 and started 
gardens in five locations. He sells seed of many edible and 
medicinal plants and enjoys facilitating connections between 
permaculturists and throughout the biosphere. Contact him at 
friendsofthetrees@yahoo.com.

NAPC offers an 
opportunity for the 
vertical transmission of 
learning and experience...
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Abelmoschus esculentus 43.27, 34, 47, 
48.64, 52.45, 56.16, 68.21, —manihot 56.15, 
—moschatus 43.47
Abies spp 61.23, 62.11, 71.52, —alba 
43.47, 45.44, 51, 49.24 —balsamea 68.16, 
—concolor 45.44, 54.6, —lasiocarpa 72.57, 
—procera 56.57, —sachalinensis 45.44
abiu 51.20
abiyu 69.4
Abutilon theophrasti 43.47
Acacia spp. 43.73, 47.62, 49.18, 66.44, 
—auriculiformis 58.59, —berlandieri 49.18, 
—caven 43.73, —farnesiana 49.18, —greggii 
49.18, —mearnsii 58.59, —nilotica 58.59, 
—schaffneri 49.18, —tortilis 58.59, —wrightii 
49.18
Acalypha diversifolia 72.24
Acanthus mollis 49.23
Acarapis woodi 68.40
Acari (Acarina) 68.54
Acer spp 43.43, 45.52, 47.45, 51.35, 
55.41, 60.15, 66.4, 18, 68.6, 13, 23, 69.31, 
—circinatum 58.34, 60.18, —ginnala 46.9, 
—glabrum 43.47—macrophyllum 43.47, 
50.41, 56.38, 60.18, —negundo 49.18, 60, 
50.23, 56.26, 68.16, —pennsylvanicum 68.16, 
—platanoides 66.9, 68.18, —pseudoplantanus 
69.8, —rubrum 66.9, 68.16, 71.16, 
—saccharum 49.25, 51.61, 54.42, 56.55, 
68.16, 19, 69.31
Achatina achatina 72.3
Achillea millefolium 43.40, 45.35, 46.23, 
49.9, 18, 24, 48, 51.35, 56.41, 66.33
Achyranthes bidentata 49.24
acipenseridae 52.30
acmella oleracea 65.33
acorus calamus 41.44, 49.23
acrididae 66.2
Actinidia spp. 49.9, —arguta 49.18, deliciosa 
58.33, 71.30, 73.51, —kolomitka 69.32
actinomycetes 50.41, 67.12
adelges tsugae 66.39
aegopodium podagraria 49.48, 61.8
Aesculus spp. 47.45, —californica 45.51, 
—hippocastaneum 45.44, 50, 51
Agaricus bisporus var. portobello 52.65
Agastache foeniculum 43.13, 66.24, 
—rupestris 49.24
Agave spp. 42.34, 43.26, 34, 47, 61.51, 
—americana 49.54, 56.55, 70.45, —sisalana 
43.34, 49.54, 51.63
Agelaius phoeniceus 49.9
agrimonia spp. 49.48
Agropyron repens 50.26, 61.8, 
—trachucaulum 46.9
agrostis gigantea 46.9

Akebia trifoliata 45.50
Albizia julibrissin 73.46, —lebbek 56.55, 
—saman 51. 59, 73.45
alcea spp. 43.45, 51.35, —rosea 43.62, 60.31, 
61.9
alces alces 47.17, 54.4, 60.16, 68.8
Alchemilla spp. 44.28, —mollis 44.28, 49.23, 
—vulgaris 49.23
Aleyrodidae 49.9, 50.44
algae 47.19, 24, 48, 52.5, 18, 20, 26, 58.43, 
59.48, 61.37, 43, 64.21, 66.6
alligator mississippiensis 47.19, 63.45, 71.6
Allium spp 61.24, —ampeloprasum 43.34, 
36, 62, 51.66, 61.24, —ampeloprasum var. 
porrum 43.24, 34, 36, 62, 51.34, 66, 58.33, 
—cepa 43.7, 23, 34, 47.45, 48.52, 50.14, 
51.30, 66, 52.37, 55.34, 57.19, 51, 58.38, 
61.9, 64.15, 67.6, 13, 24, 68.18, 19, 69.12, 
70.42, 73.43, 74.5, —cepa var. aggregatum 
58.38, —fistulosum 50.57, 51.66, 58.38, 
—longicuspis 43.36, —sativum 43.23, 34, 
36, 45.34, 64, 49.18, 51.66, 52.37, 58.38, 
types and varieties 43.36, 66.6, 68.18, 69.29, 
41, 74.5, —schoenoprasum 43.7, 62, 45.65, 
51.35, 53.53, 67.23, —tricoccum 43.43, 
56.55, —tuberosum 49.23, 51.66, 58.38, —x 
proliferum 50.57
Allobophorus spp. 43.62
Alnus spp. 43.40, 47.17, 60, 50.40, 61.9, 
66.12, 40, 73.45—cordata 57.53, 73.47, 
—glutinosa 45.50, 68.19—rubra 45.50, 50.40, 
56.35, 58.34
alocasia 49.18
aloe vera 45.38, 49.54, 61.51, 72.16
Alosa pseudoharengus 60.14
alouatta spp. 48.49, 71.8
Aloysia citrodora 50.14,   —wrightii 65.29
Alternanthera spp. 52.8
Althaea officinalis 43.47, 49.9, 24, 66.24
Alysum spp. 50.46
amanita muscarina 45.34
Amaranthus spp 42.35, 43.7, 13, 34, 49.54, 
50.45, 54, 51.35, 53.24, 56.55, 62, 61.8, 
66.12, 68.29, 70.27, 71.9, —blitoides 49.22, 
—caudatus 43.62, —gangeticus 43.37, 
—palmeri 70.44, —retroflexus 49.22
Ambloplites rupestris 52.15
Ambrosia spp 68.29, 70.44, —artemisiifolia 
45.36, —trifida 45.36
Ambystoma mexicanum 58.25, —tigrinum 
44.26
Amelanchier spp 43.44, 64, 65.23, 66.8, 
12, 69.15, 29, 31, 71.30, 73.44, —spp. 
serviceberry 46.9, 51.60, 58.33
ammi visnaga 49.23
Ammodytidae 74.33

Ammophila spp. 43.41, —arenaria 43.47
amoeba 61.12, 35
Amorpha californica 73.46, —canescens 
66.12, —fruticosa 73.46
Ampelocera hottlei 72.24
Ampelopsis quinquefolia 45.50
amphibian 58.44, 57.18
Amphicarpa bracteata 50.27
Amygdalus spp. 43.64
Anabrus simplex 43.26
anacardium cardium 43.34, —occidentale 
51.22, 61.50
ananas comosus 43.34, 46, 73, 51.22, 52.45, 
56.55, 62.58, 63.7, 67.24, 71.9, 11, 72.6
Anatidae 60.31, 63.20, 44, 64.21, 66.5, 
31, 43, 67.4, 7, 40, 69.4, 30, 72.55, 73.6, 
46, 74.17, —ducks 41.25, 46, 42.12, 43.23, 
44.54, 47.37, 63, 49.37, 50.38, 51.61, 52.22, 
36, 53.52, 56.38, 57.7, 40, 56, 58.20, —geese 
44.54, 48.60, 49.37, 50.34, 51.61, 52.36, 55.42, 
56.37, 38, 57.67
andropogon gerardii 50.38, 68.54
Anemone quinquefolia 72.57
Anethum graveolens 43.62, 51.35, 66, 73.43 
Angelica spp. 49.20, —archangelica 49.23, 
—arguta 49.23, —dahurica 49.23, —sinensis 
49.23
annelida 66.6, 22, 67.10, 12, 73.51
Annona cherimola 41.48, 51.22, 56.55, 
66.3—muricata 51.22, 56.55, 66.3, 69.5, 
—reticulata 66.3, —squamosa 51.20, 61.51
Anstichthys nobilis 52.12
antelope 53.22, 57.19, 60.5, 72.18
anthrax 65.3
Anthriscus cerefolium 43.13, 50.45, 
—sylvestris 49.48
antilocapra americana 68.54
Antirrhinum spp. 50.46
antrostomus vociferus 73.6
ants 43.26, 48.50, 52.42, honeypot 43.26
Anura 61.6, 62.27, 57, 63.31, 66.6, 67.11, 
69.35, 71.52, —frogs 41.45, 42.12, 44.8, 22, 
47.14, 25, 33, 49.18, 37, 50.33, 35, 52.12, 
52.23, 36, 56.33, 58.24, 33, poison dart 48.5, 
tree 49.9, 56.33; toads 44.53, 49.9, 37, 50.46, 
52.23, 53.31
Aphidoidea 43.26, 30, 46.10, 47.64, 49.9, 
50.44, 45, 58.33, 66.18, 33
Apiaceae (formerly Umbelliferae) 43.73, 
45.26, 46.8
apios americana 43.43, 64, 50.26, 57, 69.31
Apis mellifera 42.54, 45.63, 49.9, 59, 58.44, 
60.27, 61.28, 34, 64.21, 66.16, 18, 22, 33, 
67.20, 68.24, 40, 69.5, 61, 70.48, 71.35, 72.3, 
73.2, 11, 74.11
apium graveolens 43.34, 50.14, —dulce 69.29

Species INDEX to Permaculture Activist #41-74 (May ‘99-Winter 2009)

SPecieS aRe liSted by latin binomials when available. Many kinds of organisms are also listed by common 
names, and in some cases no genus or species names are available. this index also includes references to groups 

of species (e.g. actinomycetes, algae, bamboo, carp, cedar) which may be well or poorly differentiated.
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apocrita 66.18, 24
Apocynum spp 68.22, —androsaemifolium 
57.47, —cannabinum 43.47
apple maggot 58.33
Aquilegia spp 67.2
Arachis hypogaea 43.33, 73, 51.22, 52.45, 
58.37, 70.44, 71.9, 74.22
Aralia nudicaulis 49.20, 24
araneae 61.14, 73.6
araucaria spp. 49.58, —araucana 70.58
Araujia sericifera 43.47
Arbutus menziesii 41.5, 45.50, 47.31, 49.13, 
54.5, 56.41
arctic blend 51.54
Arctium lappa 43.45, 62, 45.24, 35, 50.36, 
38, 58.51, 69.12, —minus 43.43, 47, 49.23
Arctostaphylos spp. 45.50, —patula 56.41, 
—uva ursi 45.50, —viscida 54.5
Areca catechu 52.45
Arecaceae (Palmaceae) 43.34, 46, 47.13, 
48.50, 51.21, 56.47, 56.56, 61.50, 65.42, 71.9, 
72.23, 39
argemone spp 68.54
Arisaema artrorubens 43.44, 45.52
Aristolochia clematitis 49.23, —serpentaria 45.50
Armoracia rustica 49.23, 51.66, 55.6, 56.15, 
58.34, —rusticana 60.31, 68.22, 69.12, 32
arnica spp. 45.30, —chamissonis 49.23, 
—montana 45.33, 49.23
aronia spp. 51.66, —melanocarpa 45.51, 49.24
Artemisia spp. 56.57, —abrotanum 49.24, 
69.12—absynthium 49.24, —annua 49.24, 
—dracunculus 51.66, —lagocephalium 49.24, 
—ludoviciana 49.24, —tridentata 43.47, 
—vulgaris 49.24
Arthrospira spp. 52.26
Artocarpus altilis 43.34, 51.22, 52.45, 56.14, 
66.42, 68.11, 69.5, 71.9, —heterophyllus 
52.45, 66.42, 69.4-5
arundinaria gigantea 43.50, 56.36
arvicolinae 66.8, 19
Asclepias spp. 43.47, 49.9, 18, 53.22, 68.54, 
69.31, 32, —currasavica 49.23, —quadrifolia 
51.19, —speciosa 43.45, —syriaca 
68.21—tuberosa 49.24, 66.24
Ascophyllum nodosum 43.78
Asimina triloba 43.34, 47, 60, 64, 45.51, 
49.29, 51.61, 56.5, 7, 28, 58.17, 66.3, 40, 68.6, 
16, 19, 69.14, 74.50
Asparagus officinalis 43.23, 44.53, 45.17, 
46.42, 49.18, 26, 51.66, 52.65, 56.16, 31, 
58.34, 38, 68.20, 69.32
aspergillus spp. 46.54, —niger 61.20
aspidosperma megalocarpon 72.22
Asteraceae (formerly Compositae) 45.26, 
61.9, 68.29
astragalus spp 60.31, —membranaceous 
49.19, 23
Astrocaryam chambira 51.22, —huicungo 51.22
atalopedes campestris 65.24
Athene cunicularia 68.54
Athyrium filixfemina 68.20
Atriplex halimus 56.14, —hortensis 43.13

Atropa belladonna 49.23
Avena spp. 43.47, —sativa 43.34, 62, 48.62, 
49.24, 51.30, 58.20, 61.24, 70.45, 74.17, 29
Averrhoa carambola 52.45, 56.47
Azadirachta indica 50.10, 54, 60.19
Azolla spp. 41.44, 52.5, 8, 36
Azospirillum spp. 46.54
Baccharis salicifolia 47.37, —trinervis 72.24 
Bacillus 46.54
bacteria 45.19, 63, 50.23, 35, 61.21, 35, 
67.12, 68.54, anaerobic 61.10, coliform 69.23, 
denitrifying 70.41
Bactris gasipaes 48.49, 51.22, 69.5
badger 50.35
Balaenoptera musculus 74.39
balam 56.47
Balenites egyptica 72.12
Ballota nigra 49.23
bamboo 41.39, 43.7, 49, 53, 44.58, 47.62, 
81, 48.50, 49.29, 50.41, 56, 51.20, 70, 52.39, 
45, 53, 54.65, 55.13, 56.4, 35, 37, 56, 58.34, 
45, 62.33, 57, 63.42, 64.22, 66.16, 69.4, 71.8, 
72.55, 74.23
bandagurja 50.55
Baptisis tinctoria 49.23
Barbarea vulgaris 43.43, 61.9
Basella alba 50.55, 57
Basidiomycota 56.43
bass 49.9, 52.36, 31
beach pea 43.40
bear 47.17, 49.48, 50.20, 51.13, 40, 52.22, 
—black 58.46, 52.28, —grizzly 47.9, See also 
Ursus
Beauveria bassiana 49.9, 50.45
bee 43.26, 64, 44.53, 58, 45.64, 46.42, 47.75, 
50.38, 52.42, 56, 53.31, 34, 55.7, 56.56, 57.46, 
58, 65.15, 66.27, 67.2, —bumblebees 49.9, 
—carpenter 49.9, 50.46, —mason 46.37, 49.9, 
58.33, —metallic 49.9, —native 49.59, 71.8, 
—solitary 42.34
Bellis perennis 68.29
Belostomatidae 66.27
Berberis aquafolium 45.24, —thunbergii 
45.24, 45.25, —vulgaris 45.50, 45.50, 69.12
berries 51.35, 60.29, 69.20
Beta vulgaris 43.13, 34, 62, 45.64, 64.42, 
67.24, 68.19, 70.36, 73.43, 74.29, —var. Lutz 
Greenleaf 51.34, —vulgaris cicla 43.13, 24, 
62, 45.64, 51.30, 56.14, 58.38, 67.24, 70.36, 
73.43, —vulgaris maritima 50.57
Betula spp 43.47, 45.50, 65.20, 66.40, 68.23, 
—allegheniensis 68.16, —lenta 45.44, —nigra 
49.18, 60.15, —papyrifera 45.45, 68.16, 
—pendula 45.45, 50, —pubescens 41.77
Bidens spp. 57.58, —ordarata 72.24
bindhi 50.55
bindweed 61.8, 69.10
bird of paradise, plant 56.47
birds 50.35, 51.13, 53.31, 60.15, 66.18, 39, 
69.32, 61, —of prey 47.26, 50.20, —water 
58.24, 60.16, 69.35
Bison spp 60.16, 64.20, 65.56, 66.40, 68.12, 
54, 73.52, —bison 43.7, 47.81, 49.47, 50.20, 

34, 51.61, 53.22, 56.9, 57.19, —bonasus 
72.18, Eastern Woodlands bison 60.16,
—latifrons 68.6
Bixa orellana 51.22
black gram 50.55
black haw 51.60
blackbird 68.54
blackfly 47.18
Blechnum spicata 43.40
Blepharidium mexicanum 72.24
blue heron 66.6
bluebell 44.53
Boehmeria nivea 43.47
Bombus spp 66.18
Bombyx mori 43.26, 57, 60
Borago officinalis 43.62, 49.23, 50.45, 58.34, 
38, 66.24
Bos primigenius 41.5, 43.24, 73, 47.32, 38, 
47 48.50, 49.37, 50.34, 54, 51.21, 58, 56.22, 
24, 31, 37, 57.19, 34, 55, 58.24, 37, 59.34, 
60.16, 19, 42, 61.35, 36, 52, 63.20, 44, 64.12, 
15, 65.21, 56, 66.2, 3, 5, 22, 25, 67.27, 39, 
55, 64, 68.19, 54, 69.4, 31, 61, 70.13, 29, 48, 
71.8, 12, 47, 72.14, 25, 73.47, 51, 74.4, 6, 20, 
30, 34, —Ancient White Park 48.63, —Black 
angus 50.31, —heritage breeds 49.16, —ox 
48.50, —Scotch Highland 42.57, 50.34, 57.55 
Botritis spp. 43.56
Bouteloua gracilis 68.54
Brachychiton populneus 43.47
Brachyura 66.2
Branta canadensis 47.63, 52.37
Brassica spp 43.15, 44, 45.25, 59.46, 48, 
66.16, 69.29, —juncea 43.13, 34, 62, 51.33, 
52.45, 58.38, 42, 61.52, 68.22, —kaber 
49.22, —napobrassica 43.33, 48.63, —napus 
50.14, 74.42, —napus napobrassica 70.37, 
—narinosa 43.13, —oleracea 43.62, 50.57, 
66.33, 67.4, 23, 68.21, 22, 30, 69.41, 73.21, 
—var. broccoli 43.7, 13, 23, 34, 45.65, 51.20, 
—var. cabbage cabbage 43.7, 13, 23, 34, 50.2, 
45, 51.66, 52.45, 56.15, —var. collards 55.6, 
58.38, —var. kale 43.13, 24, 62, 50.36, 45, 
51.35, 58.38, —var. Daubenton’s kale 50.57, 
—var. walkingstick kale 50.57, —var. Western 
Front kale 50.57, —oleracea (Acephala 
Group) 67.24, 68.18, —oleracea gemmifera 
43.62—rapa 43.33, 62, 50.36, 51.66, 63.21—
rapa nipposinica 52.45, —rapa rapa 73.43
Bridgeoporus nobilissimus 50.30
Bromus inermis 66.11
broom 43.46, 57.52
Brosimum alicastrum 69.5, 72.22, 24
Broussonetia papyrifera 43.47
brown shrimp 61.43
brucellosis 49.47
Bryophyta 72.20
Bubalus bubalis 52.38, 54.60
Bubo virginianus 66.14
Buddleia spp 61.9
buffalo grass 68.54
bullrush 58.24
bunchgrass 41.5, 44.9, 47.32, 53.24, 69.61
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Bunias orientalis 50.57
Bunium bulbocastanum 45.64, 50.27, 57, 
60.18
Bursera simaruba 72.24
Buteo jamaicensis 51.61, —platypterus 68.54, 
—swainsonii 66.8
buttercup 68.29
butterflies 43.45, 45.64, 44.53, 50.53, 51.18
Buxus sempervirens 45.50
Cabomba spp. 52.8
cacatuidae 61.48
cactus 49.53, 58.29, 72.16, Burbank spineless 
57.17 
caddisfly 52.22
caelifera 60.27, 66.2, 13, 27, 29, 67.4
Cairina moschata 44.58, 47.81
Cajanus cajan 43.34, 64, 50.55, 51.63, 64, 
52.45, 61.51, 66.42, 71.9, 11, —indicus 50.55
calamagrostis canadensis 68.54
calamus 41.44
Calathea allouia 51.22
Calendula officinalis 43.62, 49.23, 50.14, 
51.35, 64.21
calla palustris 58.33
Callipepla gambelii 54.42
calluna vulgaris 45.50
calocarpum virid 56.56
calocedrus decurrens 49.24, 54.5
Calophyllum brasilense 72.24
calvatia gigantea 43.44
camassia spp 60.17, 64.25, 71.28
camellia sinensis 43.34, 51.51, 58.37, 60.24, 
68.22, 72.35
camelus spp 50.21, 60.9, 68.6
campanula rotundifolia 68.54
Campephilus principalis 61.49
campsis spp 67.6
Campylorhynchus brunneicapillus 54.42
canary 61.48, 66.21, 36
canavalia ensiformis 50.42, 61.51
canavanila spp. 51.64
cane grass 61.52
canidae 44.53, 45.65, 47.48, 51.13
Canis spp 68.30, 72.18, 73.13, —latrans 
51.19, 41, 53.56, 66.10, 13, 40, 68.54, 71.51, 
—lupus 47.17, 66.10, 39, 68.54, 73.43, 
—lupus familiaris 44.29, 47.38, 48, 49.37, 
50.33, 51.40, 54, 56.56, 58.46, 61.34, 52, 
63.23, 64.18, 66.8, 13, 25, 30, 34, 44, 67.6, 
69.9, 70.6, 72.29, 73.11, 74.30, 50
canna glauca 48.47, —indica 43.47
Cannabis sativa 43.45, 47, 54, 48.54, 52.65, 
64.42
Capra aegagrus hircus 50.34, 51.63, 52.50, 
53.8, 24, 54.58, 57.34, 52, 58.20, 60.9, 62.14, 
64.11, 66.3, 13, 43, 67.4, 7, 69.4, 30, 71.9, 
72.13, 74.6, 30, —aegagrus 72.18
Capsella bursa-pastoris 43.62, 49.22
Capsicum spp. 42.54, 43.7, 23, 24, 29, 33, 
34, 45.34, 48.49, 63, 64, 49.26, 51.20, 22, 
50, 66, 53.24, 59, 56.31, 55, 58.38, —annum 
43.29, 62, 51.66, 62.27, 64.18, 21, 66.6, 67.24, 
68.22, 70.48, 71.9, 72.34, 74.18—annuum 

glabriusculum 42.54, —baccatum 43.29, 
—chinense 43.29, —frutescens 43.29, 
—pubescens 43.29
Caragana arborescens 43.47, 64, 46.9, 
49.24, 55.16, 56.32, 60.31, 66.12, 14, 69.32, 
73.45, —microphylla 73.45
cardamon 52.45
cardinalis cardinalis 49.9, 54.42
Carduus acanthoides 43.73
Carex spp. 49.48, —utriculata 44.26
Carica papaya 42.24, 43.7, 34, 45.33, 46.42, 
47.62, 81, 49.37, 51.20, 22, 52.26, 38, 45, 
56.55, 60.19, 66.42, 71.9, 72.3, 74.20, 61
carnegiea gigantea 54.43, 72.57
carpetweed 68.29
Carthamus tinctorius 59.48
Carya spp 43.44, 50.17, 51.60, 52.65, 54.23, 
56.16, 24, 28, 32, 5, 66.39, 40, 68.6, 16, 69.32, 
71.3, 73.4, —glabra 68.16, —illinoiensis 
43.24, 34, 49.18, 51.66, 56.5, 7, 16, 58.17, 
68.14, 16, —laciniosa 68.16, —ovata 56.7, 
60.15, 68.16
cassia fasciculata 49.18, —siamea 58.59
Castanea spp. 43.44, 47.75, 50.24, 51.81, 
52.58, 65, 54.7, 46, 55.16, 56.4, 31, 57, 57.54, 
58.17, 34, 52, 60.15, 68.30, 70.58, 71.30, 
72.18, 73.51, —crenata 50.16, —dentata 
45.25, 50.15, 57.7, 56.20, 66.39, 68.6, 15, 
69.31—mollisima 49.18, 50.16, 56.5, 20, 
69.31, —sativa 45.50, 50.16, —x hybrid 
49.26, 56.7
castanopsis spp. 51.60, —pumila 43.44
Castilleja spp 68.54
Castor spp 60.16, 68.12, 54, 73.7, 
—canadensis 47.17, 74, 8, 48.70, 50.21, 56.36
casuarina spp. 46.54, 47.62
cat’s claw briar 73.64
catbird 49.9
caterpillar 45.25, 49.48
catfish 49.9, 51.61, 52.16, 25, 30, 36, 46, 
—Chinese 52.26
Catharanthus rosea 49.24
Cathartes aura 73.6
caudata 61.6, 66.6
Caulophyllum thalactroides 45.52, 69.32
cavia porcellus 55.13
Ceanothus spp. 46.23, 55.29, 
66.12—americanus 45.50, —cunneatus 54.5, 
—integerrimus 54.5, —velutinus 45.50, 49.24, 
54.5
Cebadilla criollo 43.61
Cecropia obtusifolia 72.24
cedar 50.36, 54.27, 56.47
cedar waxwing 49.9
cedrela odorata 51.22, 72.24
cedronella canariensis 49.23 
Cedrus spp 68.6, 71.9, —deodara 45.45, 
—libani atlantica 45.45, 50
Ceiba pentandra 47.51, 72.24
celandine 44.53
celastrus scandens 64.14, 68.8, 69.31
celtis spp 66.16
Cenchrus spp 68.29
centaurea spp 68.29, —cyanus 46.9, —49.22, 

—solstitialis 47.31, 69.61
centella asiatica 45.17, 49.23, 51.66
Centranthus ruber 58.33
Centrocercus urophasianus 54.6, 56.57, 68.54
Cephalanthus occidentalis 45.50
Cephalophinae 72.7
Ceratonia siliqua 43.64, 57.51, 58.29, 66.45
ceratopteris 52.8
Cercidium floridum 54.42, —microphyllum 
54.42
cercis spp. 49.18, —canadensis 43.43, 65.23, 
73.6, 47
Cercocarpus betuloidies 46.9, 54.5
Cervidae 47.26, 32, 47, 49.47, 50.17, 34, 35, 
51.35, 61, 53.22, 54.21, 4, 6, 55.16, 56.35, 56, 
60.14, 29, 62.15, 52, 64.21, 66.39, 68.12, 30, 
69.31, 71.52, 72.18, 73.6, 13, 43, 74.5
Cervus canadensis 47.17, 50.34, 53.56, 54.4, 
60.16, 29, 68.54
cetacea 52.20, 61.21
Chaenomeles speciosa 45.51
Chamaecyparis lawsoniana 54.5, 56.36, 
—nootkatensis 43.47, —obtusa 62.6
Chamaecytisus palmensis 58.29, 66.44
Chamaedorea alternans 72.24, —elegans 
72.24, —ernesti-agusti 72.24, —oblongata 
72.24, —tepejilote 56.47
Chamaemelum nobile 68.29
chapparel 54.27
Chasmanthium latifolium 41.5
Cheiranthus cheiri 46.9
Chelidonium majus 49.23
Chelonii (Testudines) 66.6, 73.36
Chelydridae 49.9
Chen caerulescens 49.48
Chenopodiaceae 68.17
Chenopodium spp 43.62, 68.29, 71.6, 
—album 42.35, 43.13, 44, 62, 49.22, 50.45, 
51.35, 53.33, 56.14, 61.8, —ambrosioides 
49.23, —bonus-henricus 43.13, 50.57, 51.66, 
60.18, 69.12, 71.30, —pallidicaule 51.30, 
—quinoa 48.62, 51.30, 62.15
chickadee 43.23
chickweed 43.13, 50.45, 51.35, 53.33
Chilopoda 61.14
Chionanthus virginicus 45.50
Chiroptera 49.9, 53.31, 63.31, 46, 66.18, 72.21
Chlorogalum pomeridianum 43.47
Chlorophytum comosum 48.23
Cholla spp. 54.43
Choromytilus meridionalis 52.30
Chrysanthemum spp. 43.30, —coronarium 
43.7, 13, —maximum 46.9
Chrysemys picta 49.9
Chrysomelidae 64.21
Chrysopogon zizanioides 56.55, 71.11
Chrysothamnus spp. 46.9, 53.56
cicada 43.26, 54.47, —17-year 56.56
cicadoidea 66.2, 27, 73.6
cicer arietinum 43.19, 50.14
Cichorium spp. 58.17, —endivia 43.13, 24, 
—intybus 43.24, 62, 45.36, 50.36, 38, 57, 54.7
cimicifuga racemosa 45.52, 49.19, 20, 23, 
56.55
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Cinnamomum camphora 55.52
cirsium spp 61.8
citrullus lanatus 43.16, 62, 44.19, 56.55, 
58.46, 61.50, 68.38, 70.42, 72.19, 73.35
Citrus spp. 43.24, 49.53, 51.20, 22, 52.26, 
57.54, 55, 58.37, 64.15, 65.29, 69.5, 71.8, 
—aurantifolia 43.34, 45.65, 56.47, 69.5, , 
—limon citratus 51.22, —maxima 73.17, 
—sinensis 65.35, 39, 67.27, 69.5, 74.63, 
51.22, —x limon 43.34, 45.65, 55.6, 56.55, 
58.28, 44, —x paradisi 43.24, 34, 52.45, —x 
sinensis 43.24, 33, 45.34, 47.81, 56.47, 55, 
58.28, 33, 61, —tangerina 67.6
clam 47.18, 52.16, 67.40, —freshwater 52.5, 12
Clarisa biflora 72.24
classical swine fever 49.47
Claytonia perfoliata 43.13, 50.45
clematis ligusticifolia 43.47
Clibadium asperum 51.22
clostridium 66.9
clover 43.18, 56, 62, 46.10, 47.32
clupeidae 52.30
Cnicus benedictus 49.23
cnidoscolus aconitifolius 71.9, —chayamansa 
56.15
coccinellidae 45.26, 46.8, 50.44, 52.23
cockroach 43.26, 51.13
Cocos —cacti 49.54, —nucifera 42.23, 43.34, 
46.54, 51.22, 52.38, 45, 53.59, 54.59, 56.47, 
57.34, 60.19, 61.51, 69.5, 71.9, 11, 72.34
codonopsis pilosula 49.19, 23
Coffea arabica 43.34, 47.62, 75, 48.50, 49.59, 
51.21, 51, 52.45, 65, 56.47, 57.34, 58.36, 
60.23-24, 61.36, 51, 62.15, 64.16, 67.13, 
70.27, 71.9-10 
coleoptera 66.18, 27
Collembola 50.29, 61.13, 68.54
collinsonia canadensis 49.24
Colobinae 51.13
colocasia esculenta 42.24, 43.34, 52.26, 45, 
69.5
Columba livia 64.21
Columbidae—dove 43.73, 49.9, —pigeon 
43.73, 49.37, 50.17, 54.42, 58.11
comptonia peregrina 45.50
conifers 49.37
conium spp. 47.63, 49.48, 50.17, 55.18
Connochaetes spp. 57.19
Conotrachelus nenuphar 56.33
Consolida ambigua 46.9
conuropsis carolinensis 56.36
Convallaria majalis 49.23
convolvulaceae 68.29
Conyza bonariensis 49.22, —canadensis 49.22
copepod 66.6, 74.33
coptis trifolia 45.24
corals 47.19, 52.20
Corchorus capsularis 43.47
cordia stellinifera 72.24
Cordyline australis 43.47
coreopsis spp. 49.18, —lanceolata 46.9
coriandrum sativum 50.45, 56.31, 68.18
Cornus spp. 45.52, 51.61, —amomum 45.50, 
49.26, —florida 45.50, 62.43, 69.31-32, —mas 

72.19, 57, —officinalis 45.51, —rugosa 45.50, 
—sericea 43.47, 45.50, 46.9, 47.29, 49.24, 
50.41, 52.37, 56.38, 58.34
coronilla varia 66.17
corvus spp. 51.13, 41, 66.8
Corylus spp. 43.34, 64, 47.17, 75, 49.26, 
27, 51.60, 52.58, 54.4-5, 56.31, 32, 57.51, 
58.52, 60.18, 62.43, 66.12, 69.12, 14, 32, 
72.18, 73.27, 51, —americana 43.44, 50.23, 
—avellana 56.5, —cornuta 43.47, 54.5, 56.39, 
—maxima 56.56, —x hybrid 49.26, 56.7
Coryphaena hippurus 52.30
cosmos spp. 46.9, 51.34, —sulphureus 46.9
cotoneaster spp. 43.64
Crambe maritima 50.57
crane fly 43.26
Crataegus spp. 43.64, 45.51, 51.61, 52.37, 
56.55, 66.16, 40, 68.16, 72.19, —douglasii 
45.58, —monogyna 45.45, 58, 69.31, 
—oxyacantha 45.45, —sanguinea 51.60
crayfish 47.9, 52.8, 22, 30, — tropical 60.32
crescentia culete 51.22
cricetinae 59.4
crinum spp. 49.18
Crocodylidae 52.23, 46
crocus spp. 47.45, 68.54
Crotalus horridus 56.36
Crotolaria juncea 43.45, 54, 50.54
crustaceans 50.38, 52.8, 20, 58.24, 66.6, 27
Cryphonectria parasitica 50.15, 56.20, 60.16, 
66.20, 39
Cryptomeria japonica 43.53
Ctenopharyngodon idella 52.12, 15, 67.40
cuculidae 66.14
Cucumis melo 43.24, 34, 73, 49.18, 47, 
60.27, 64.21, 66.25, 70.36, 71.9, —sativus 
43.34, 62, 49.18, 26, 50.14, 55.6, 59.24, 60.32, 
67.24, 68.24
Cucurbita spp 43.7, 23, 34, 62, 64, 73, 44.19, 
45.64, 47.45, 48.63, 49.18, 26, 50.14, 51.20, 
35, 52.45, 53.59, 54.43, 56.55, 58.47, 52, 
59.25, 60.14, 27, 64.21, 66.9, 24, 67.24, 25, 
70.41, 71.6, 9, 74.5, —ficifolia 53.24, —mixta 
70.42, —moschata 64.18, 70.42, —pepo 61.9, 
31, 67.6, 23, 25, 68.31, 69.60, 70.38, 73.44
Culicidae 41.44, 47.18, 61, 49.9, 18, 52.34, 
57.18, 60.10, 62.26, 65.29, 71.5, 72.40, 73.10
cupressus spp. 56.55, 67.9, —sempervirens 
45.45, 60.27
curculio spp. 43.26, 56.17
curcuma longa 53.59, 54.60
cutworms 46.10
Cyamopsis tetragonoloba 73.13
Cyanocitta cristata 49.9, 56.36, 68.14, 
—stelleri 49.28
Cyclanthus spp. 51.22
Cydonia oblonga 69.9
Cymbopogon spp. 51.22, —citratus 50.14
Cynara cardunculus 67.24, 70.42,  —var. 
scolymus 43.34, 45.64
Cynodon dactylon 43.61, 44.28, 46.65, 60.27
Cynomys spp 68.54
Cyperus spp. 47.23, 52.35, 69.33, 
—esculentus 43.44, —papyrus 41.44, 43.46

Cyprinidae spp. 49.28, 52.31, 46, 66.5, 67.40
Cyprinus carpio 52.12, 15
Cypripedioideae 51.61
Cytisus scoparia 43.48, 44.29, 45.50, 56.35, 57
Dactylis spp. 50.38, 51.30, 52.65
daisy 46.55
Dalbergia sissoo 58.59
dalea purpurea 49.18
damselfly 46.10
Danaus plexippus 49.9, 54.48, 67.4, 71.8, 73.6
Daphnia 52.22
Daucus carota 43.8, 23, 45.34, 35, 49.48, 
50.33, 51.33, 56.16, 58.52, 60.18, 67.13, 23-
24, 67.9, 68.8, 70.38, 62, 73.20, 47
delia radicum 43.34
Denethera biennis 43.44
derris spp. 50.10
Desmanthus brachylobus 49.18, —illinoiensis 
73.46
desmodium elegans 43.48
dialium guianense 72.22
dianella spp. 43.48
Didelphis virginiana 45.65, 49.38, 51.13, 61, 
63, 62.51, 66.2, 3, 67.6
digitalis spp 61.9, —purpurea 43.41
digitaria spp 59.26
dimocarpus longan 69.5
dinosaur 51.13, 61.19, 70.32, 73.4 
diomedeidae 61.49
dioscorea spp. 43.34, 48.49, 52.45, 71.9, 
—batatas 49.19, 24, 50.57, —bulbifera 68.8, 
11, —trifida 53.59, —trifida macrocarpa 
51.22, —villosa 45.52
Diospyros spp 65.23, 66.33, 68.6, 16, 69.21, 
72.19, —texana 49.18, —virginiana 43.34, 44, 
45.50, 49.18, 51.60, 54.46, 56.5, 7, 28, 58.17, 
45, 66.40, 68.19
Dipholis minutiflora 72.24
diptera 60.10, 64.41, 66.3, 17, 18, 71.10
Dissostichus eleginoides 47.4, 52.31
dragonfly 41.44, 43.26, 47.18, 52.23
Dreissena polymorpha 68.5
duckweed 41.44, 49.9, 52.5
dumetella carolinensis 58.46
Dutch Elm disease 65.15
eagle 47.9, 52.36
ear mite 47.51
earthworm 43.8, 45.25, 49.13, 50.14, 19, 35, 
52.6, 53.31, 35, 57.8, 60.30, 61.13, 39, 63.44, 
66.17, 24, 74.17
Echinacea spp. 49.18, 51.35, 66, 57.58, 
66.24, —angustifolia 49.23, —pallida 49.23, 
—purpurea 45.26, 46.9, 49.23
Echium vulgare 43.62
ecocarpus spp. 49.58
ectopistes migratorius 50.18, 51.81, 56.36, 
60.14, 61.48, 68.12, 55
eel 52.20
eelgrass 52.7
egret 47.63, 49.18
Eichornia spp. 52.8, 26, 58.24, —crassipes 
45.64
Eira barbara 71.11
eisenia foetida 43.62, 64.35, 64.39
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Elaeagnus (also Eleagnus) spp. 43.64, 52.37, 
54.7, 66.12, —angustifolia 54.65, 68.19, 
69.31, —commutata 43.48, 68.5, —multiflora 
69.29, —umbellata 55.16, 68.19, 73.47
elaeis guineensis 48.51, 59.48, 66.49, 72.4, 
17, —oleifera 63.45
elatine spp. 52.9
Eleocharis dulcis 41.44, 50.57, 52.46, 67.11, 
—palustris 44.27
elephant grass 51.63, 74.23
Elephantidae 47.19, 50.21, 54.60
Elephus maximus 73.12
eleusine coracana 50.55, 60.19
Elymus arenarius 43.48, 72, 44.15, —repens 
64.14, 68.29
Elytrigia repens 49.22
Emblica officinalis 45.18, 32
empetrum spp. 51.54
Empidonax traillii extimus 68.5
encarsia formosa 50.44
Endothia parasitica 50.15
engraulidae 52.30
Enhydris plumbea 52.39
Entosphenus tridentatus 47.9, 52.36
Epilobium angustifolium 43.48
Epinephelinae 52.31
epiphytes 72.21
Equisetum spp. 51.34, 68.29, —arvense 45.53
Equus africanus asinus 47.81, 51.58, 63.21, 
—asinus x caballus 71.12, —ferus caballus 
42.43, 47.81, 50.33, 56.37, 58.20, 59.26, 
61.34, 62.52, 64.19, 66.11, 67.8, 68.6, 19, 
71.12, 73.24, 64, 74.30
eragrostis tef 43.34
Erechtites hieracifolia 72.24
Erethizon dorsatum 69.31
erinaceinae 49.37
Eriobotrya japonica 45.50, 51, 49.18, 58, 
57.16, 17, 58.15
erodium cicutarium 49.22
Erograstis lehmanniana 44.18
eruca sativa 43.13, 24, 53.33
Eryngium foetidum 51.22
Erythrina spp. 48.51, —crista-galli 51.58, 
—edulis 56.14
Erythronium dens-canis 51.61, —grandiflorum 
72.57
Erythroxylaceae 43.56, 53.56, —coca 51.22
Escherichia coli 47.6, 61.14
Eschsholtzia californica 46.9, 49.23, 50.29
Esox niger 52.15
estrella grass 51.59
Eucalyptus spp. 43.73, 45.45, 47.13, 62, 
49.13, 54.27, 65.14, 74.14, —citriodora 45.46, 
—dives 45.46, —elata 45.46, —globulus 
45.46, 54.48, —piperita 45.46, —polybractea 
45.46, —radiata australiana 45.46, —radiata 
phellandra 45.46, —smithii 45.46
eucommia ulmoides 45.50
Eugenia uniflora 69.5
Euonymus atropurpureans 45.50
Eupatorium cannabinum 49.23, —perfoliatum 
49.23, —purpureum 49.23
Euphorbia spp 61.8, 71.9, —candelabrus 

72.15
euterpe spp. 51.22, —oleracea 62.57
Eysenhardtia polystacha 49.18
Fabaceae (Leguminosae) 46.54, 50.54, 
51.13, 21, 60.19, 21, 61.24, 63.44, 66.9, 40, 
70.9, 61, 71.48
Fagopyrum esculentum 43.62, 51.36, 53.53, 
58.34, 61.32, 70.37, 74.29
Fagus spp 45.52, 50.19, 60.15, 66.39, 40, 
68.13, 23, —americana 43.64, —grandifolia 
43.44, 68.16, —sylvatica 66.40
Falco peregrinus 51.61
Fallopia japonica 68.8, 69.60, 71.6
farrie fern 49.18
fat hen 61.9
Feijoa sellowiana 49.18, 66.32
Felis spp 72.18, —catus 44.29, 45.26, 47.48, 
49.37, 50.33, 51.40, 54.47, 61.34, 48, 52, 
65.36, 66.8, 34, 67.6, 24, 55, 68.5, 72.31
ferns 69.32, 72.21, —fiddlehead 68.20
Festuca spp. 43.78, 50.35, 62.14, 68.19, 
—arundinacea 50.38, —ovina 46.9, 
—scabrella 68.54
Ficus spp. 53.29, 65.21, —carica 43.34, 
47.81, 48.52, 49.29, 47, 51.66, 52.50, 53.54, 
54.46, 58, 56.55, 57.17, 55, 58.15, 29, 33, 44, 
50, 60.29, 65.33, 66.33, 69.15, 20, 29, 69.9, 
73.27
filhazel 69.21
Filipendula ulmaria 49.24
finch 49.9
Firmiana simplex 43.48
fish 47.24, 37, 49.28, 52.20, 53.59, 57.18, 
68.5, 69.35, 74.30
fleabane 49.48
flies 45.25
Flueggea flexuosa 42.24
flycatcher 54.42
Foeniculum vulgare 43.13, 62, 45.26, 46.7, 
50.44, 54.4, 66.33
foot and mouth disease 49.47
Formicidae 63.44, 64.21, 66.18, 27, 71.10, 72.6
Forsythia suspensa 45.51
Fortunella spp 49.18, 69.5
foulbrood 68.41
Fragaria × ananassa 60.14, 69.9, 29, 71.30, 
73.44, —virginiana 69.32
Fragaria chiloensis 43.40, —vesca 44.53, 
51.60, —x ananassa 43.44, 44.28, 45.64, 
46.42, 50.35, 51.66, 53.33, 35, 54.39, 56.32, 
36, 57.51, 58.34
Frankia spp. 56.36
Fraxinus spp 66.39, 44, 69.31, 72.20, 
—americana 45.50, 49.24-25, 68.16, 19, 23, 
—nigra 68.16
fruit fly 49.58, 52.26
Fungi 45.63, 47.19, 50.23, 29, 35, 61.19, 
65.14, 66.18, 67.12, 68.54
Furnarius spp. 48.48
Fusarium spp. 43.56
Gadus spp. 47.4, 74.33, —macrocephalus 52.30
Gaillardia pulchella 46.9, 49.18
Galega officinale 49.23
Galinsoga spp. 50.45

Galium aparine 43.62, 61.8
Gallus gallus 66.30, —gallus domesticus 
41.46, 43.7, 24, 61, 45.13, 46.42, 45, 47.26, 
47, 49, 49.28, 37, 50.5, 31, 51.36, 40, 62, 63, 
72, 52.51, 53.8, 54.21, 39, 58-59, 55.7, 13, 
56.34, 37, 55, 57.14, 34, 40, 58.4, 20, 40, 
60.26, 45, 61.51, 62.14, 63.20, 44, 64.15, 18, 
21, 24, 65.56, 66.4, 13, 22, 25, 29, 32, 35, 43, 
67.4, 20, 54, 68.19, 30, 69.4, 15, 28, 40, 70.8, 
28, 71.34, 73.11, 38, 46, 74.11, 74.17, 23, 30, 
50
Gammarus spp. 52.22
Ganoderma spp. 56.55
Garrulax canorus 68.35
Garrya elliptica 45.50
Gastropoda 60.18, 65.36, 66.33, 72.55, 73.7, 
74.61
Gaultheria procumbens 43.43, 45.50, 
—shallon 43.40-41, 45.50, 71.28
Gavia spp. 51.54
Genipa americana 51.22
Genista monspessulana 54.28, —tinctoria 
43.48
Gentiana lutea 57.55, —tibetica 49.24
Geonoma oxycarpa 72.24
Geranium spp. 50.46, 51.66, —molle 49.22, 
— robertianum album 61.9
Geum macrophyllum 44.27
Gilia capitata 46.9, —tricolor 46.9
ginger lily 72.31
Ginkgo biloba 45.46, 50, 49.24, 53.53, 56.7, 
36
Girardiana platyphylla 43.48
Gleditsia triacanthos 43.44, 64, 50.36, 52.37, 
65, 54.7, 56.4, 7, 24, 58.59, 66.16, 40, 68.6, 
69.32, —triacanthos inermis 73.47
Gliricidia spp. 51.20, 64, 61.51, 69.4, 
—sepium 47.62, 48.50, 56.47, 58.59, 66.42
Glycine max 43.24, 34, 56, 65, 47.75, 49.25-
26, 50.22-23, 52.56, 58, 56.34, 58.50, 59.48, 
60.42, 61.48, 63.45, 64.20, 65.57, 67.36, 
68.44, 69.6, 70.44, 73.51, 74.30
Glycyrrhiza glabra 43.48, 45.33, 49.19, 23, 
56.14, —uralensis 49.19, 23
Glyricidia sepium 56.55
goldfish 41.44, 47.49
Gonimbrasia belina 43.26
gopher 44.20, 47.47, 50.35, 53.23, 56.36, 66.17
Gorilla spp 72.17
Gossypium spp. 43.34, 45, 57, 51.39, 
—arboreum 61.51, —barbadense 51.22, 
—hirsutum 60.24, 65.5, 70.44, 73.18
gourd 46.55, 49.18, 67.23, 71.9, bottle 43.34
grains 47.81, 58.52
Gramineae 61.24, 66.9, 18
Grapholita delineana 43.56
grass 43.44, 47.23, 49.37, 57.53, native 
perennial 41.5
grasshopper 43.26, 50.19, 54.6, rice field 43.26
greenfly 52.23
Grevillea robusta 58.59
Grindelia squarrosa 49.18, 23
ground beetle 50.45, 58.33
Gryllidae 66.27, 67.2
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Guatteria anomala 72.22
Gymnogyps californianus 50.21
Gyps spp 61.48
Gypsophilia pariculata 46.9
Hablitzia tamnoides 68.17, 72.18
hackweed 68.29
Haematoxylum brasiletto 71.9
Haemorhous mexicanus 58.11
haliaeetus spp. 52.22, —leucocephalus 52.29, 
53.5
haliotis spp 71.6
hamamelis virginiana 45.50, 73.44
hawk 47.50, 56.12, 37, 61.6, 67.6
hedera spp. 45.56, —helix 43.41, 45.52
Helianthus spp. 43.64, —annus 43.34, 44, 
48, 45.34, 46.55, 51.18, 64, 66, 52.56, 55.37, 
59.48, 61.51, 66.32, 67.24, 68.24, 54, 70.37, 
42, —maximilianii 44.28, 49.18, 51.66, 
66.16, 33, —tuberosus 43.34, 44, 50.26, 38, 
57, 58.45, 60.18, 66.16, 68.19, 69.12, 71.30, 
73.27, 74.29
Helichrysum italicum 69.12
heliconia spp 71.11, 72.30, —librata 72.24
heliocarpus appediculatus 72.24
Helothis obsoleta 43.56
hemerocallis spp. 51.66, 66.16, —fulva 43.43
hemiptera 66.18
Heracleum sphondylium 49.48
hericium erinaceus 66.40
Herniaria glabra 49.24
heron 47.63, 49.18, 52.25, 36, 58.24, great 
green 49.9, great blue 46.8
herpes virus 45.34, 52.65
hesperis matronalis 46.9
hesperostipa comata 68.54
Heterenchelyidae 63.23
Heuchera spp. 58.33
Hevea brasiliensis 74.20
Hibiscus spp. 56.47, —acetosella 56.15, 
—cannabinus 43.48, 47.51
Hierochloe odorata 49.24
hippoglossus stenolepis 52.30
Hippophae spp 66.17, —rhamnoides 43.64, 
45.51, 49.24
hippuris vulgaris 61.8
Hipzogigus olmarius (Pleurotus elongatapis) 
50.29
hirundinidae 49.9, 50.46, 73.6
hIv 50.31
hookworm 43.8
Hoplostethus atlanticus 52.31
Hordeum spp. 43.48, —vulgare 43.11, 20, 
34, 43, 62, 48.52, 62, 50.31, 51.32, 61.36, 
69.60, 73.47, 74.29
houseplants 48.23
Humulus japonica 49.23, —lupulus 43.34, 
45, 45.64, 49.20, 23, 52.45, 61.36, 69.12, 32
Hyaena hyaena 72.18
Hydrangea arborescens 45.50
Hydrastis canadensis 45.24, 52, 49.19, 20, 23, 
56.55
Hyles lineata 43.26, 28
Hymenaea courbaril 51.22
Hyoscyamus niger 49.23

Hypericum spp. 45.30, 61.9, —perforatum 
45.33, 46.23, 49.24, 55.37, 56.41
Hypophthalmichthys molitrix 52.12, 14, 
67.40, —nobilis 52.14, 67.40
Hyptis emoryi 65.29
Hyssopus officinalis 43.62, 49.23
Ictalurus furcatus 52.13, —nebulosus 52.12, 
—punctatus 52.10
Ictiobus spp. 52.31, —cyprinellus 52.12
Iguana spp. 43.73, 48.49
Ilex spp. 55.18, —aquifolium 43.41, 
—verticilliata 45.50
Impatiens spp. 43.43, —glandulifera 61.9
Imperata cylindrica 52.38
inchworm 43.26
Indian grass 68.54
influenza 45.25
Inga spp 51.22, 56.47, 73.45, —pavoninana 
72.24
Inia geoffrensis 63.45
Insecta 51.13, 57.18, 66.2, 6, 67.23, 73.6
Inula helenium 45.26, 49.23
invertebrates 58.43
Ipomoea spp. 52.8, —aquatica 47.61, 52.45, 
—batatas 43.4, 34, 72, 51.22, 52.45, 53.59, 
54.43, 56.55, 70.36, 74.29
Iresine difusa 72.24
Iriartea spp. 51.22
Iris spp. 41.45, 43.48, 49.9, 26, 51.66, 56.32, 
61.7, 66.16, 67.11, 69.33, —florentina 49.24, 
—missouriensis 46.9, —pseudacorus 49.60, 
—tenax 43.60
Isatis indigotica 49.23
Isoptera 64.21, 65.39
Ixodes spp 60.16, 66.2
Jacaranda spp. 51.22
jaille tree 51.59
Jaltomata spp. 53.24
Jasminum nudiflorum 58.33
jawar 50.55
Jessenia bataua 51.22
Juglans spp. 41.60, 49.26, 50.17, 51.36, 38, 
60, 53.54, 54.46, 55.16, 56.32, 55, 57, 57.54, 
66.40—ailantifolia 49.26, —ailantifolia 
var. cordifolia 56.5, 7, —cinerea 43.34, 44, 
45.50, 49.26, 51.60, 56.5, 7, 56, —cinerea x 
ailantifolia 49.26, —nigra 43.34, 44, 49.24, 
25, 50.36, 56.5, 7, 36, 58.45, 50, 62.50, 66.4, 
68.19, 69.32—regia 49.18, 56.5, 7, 36, 56, 
66.39, 67.2, 68.18, 69.32, 71.30, 72.18, 73.51, 
—x bixbyi (buartnut) 56.7
Juncaceae 67.11
Junco spp 61.5
Juncus spp  52.9, 67.11
Juniperus spp. 43.48, 45.51, 47.37, 49.28, 
54.12, 27, 60.30, 34, 61.29, 62.14, 23, 65.32, 
67.9, —communis 51.54, —scopulorum 
49.24, —virginiana 43.45, 45.46, 51, 49.24, 
50.23, 40
Justicia californica 65.29
kangaroo 50.33
Katsuwonus pelamis 52.30
kingfisher 49.9
Kniphofia spp. 43.60

Laburnum spp 73.45, —alpinum 73.46
lacertilia 66.17
lacewing 46.8
Lactobacillus 43.12
Lactuca indica 58.17, —sativa 43.13, 34, 62, 
44.28, 50.14, 45, 51.20, 34, 66, 52.27, 53.33, 
56.15, 57.51, 58.24, 64.21, 66.9, 33, 67.13, 23, 
68.24, 70.48, 73.22, —serriola 49.22, 68.29
ladyfinger 60.19
lagenaria siceraria 43.62, 68.8
lagetta lintearia 43.46
lama glama 66.8
Lampsilis claibornensis 52.12
lantana spp. 49.18, 52.38, —camara 43.61, 62
laportea spp. 43.43, —canadensis 43.48
laridae 58.11
Larix laricina 43.48, —occidentalis 72.57
Lathyrus spp. 43.57, — odoratus 67.23, 
—tuberosus 50.57
Laurus nobilis 41.5, 55.18, 71.52
lavandula spp 69.12, —angustifolia 49.23
lavatera spp. 43.48, 45.64, 49.18, 19, 57.52, 
58.29, 32, 34
ledum glandulifera 45.50, —groenlandica 
45.50
lemmus lemmus 51.54
lemna spp. 43.62, 64, 52.8, 33
lemnoideae 69.34
lens culinaris 43.18, 34, 65, 48.62, 61.24
lentinula edodes 45.36, 53.16, 56.55, 66.40
leonurus cardiaca 49.24, —siberica 49.24
leopardus pardalis 71.11
Lepidium draba 66.11, —meyenii 51.30, 
—sativum 43.13, 67.11
lepidoptera 66.18, 27, 67.2, 6, 68.21, 42, 
69.61, 71.10
Lepomis cyanellus 52.14, —gibbosus 
52.15, —macrochirus 49.9, 52.10, 31, 66.6, 
—microlophus 52.14
Leporidae 46.42, 47.47, 49, 48.70, 49.28, 36, 
37, 51.61, 54.4, 6, 56.32, 36, 55, 57.14, 58.51, 
62, 59.24, 60.29, 61.52, 62.14, 63.44, 65.56, 
66.8, 17, 19, 31, 32, 36, 39, 67.64, 68.5, 69.6, 
31, 41, 73.45, 74.5, 35
leporonura gallus greissalia 47.26
leptinotarsa decemlineata 45.26
lepus spp 60.16
leucaena spp. 51.64, 61.51, 
73.45—leucocephala 56.55, 58.59
Leucanthemum vulgare 43.13, 61.9
Levisticum officinale 45.26, 49.24, 50.57, 
51.35, 66, 69.12, 32
liana 72.21
liatris spicata 49.23
lice 43.26, 49.48
lichen 43.40, 61.38, 65.14
Ligusticum canbyii 49.24
lilium spp 58.33, 67.6, 11, —longiflorum 
72.57, —martagon 49.60, —philadelphicum 
68.54
linaria vulgaris 68.29
lindera spp 66.4, —benzoin 45.50
linum spp. 43.34, 45, 48, 46.9, 
—usitatissimum 43.62, 45.34, 68.24, 73.44
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lippia citriodora 43.61, 49.23
Liquidambar styraciflua 45.51
liriodendron tulipifera 69.30, 71.16
listeria spp. 50.30
Litchi chinensis 52.45, 73.17
Lithospermum erythrorhizon 49.23, 
—officinalis 49.23
liverwort 51.39
lizards 44.53
Lobelia spp. 45.34, —inflata 49.23
Lochocarpus guatemalensis 72.24
lolium spp. 50.35, —perenne 50.14
lomandra longifolia 43.48
lomatium dissectum 49.24
Lonchocarpus spp. 51.22
lonicera spp. 43.48, 45.64, 58.33, 
—involucrata 43.40, —japonica 46.65, 66.4, 
19, 67.7
lontra canadensis 61.6
lotus spp. 50.57, 62.27
Loxodonta cyclotis 72.17
Ludwigia spp. 52.8
luffa spp. 51.67, 58.37
lupinus spp. 43.34, 48, 51.35, 61.9, 73.45, 
—x russellii hort 58.33, —texensis 68.54
lutrinae 66.35, 72.30
Lycium spp 60.28, —barbarum 56.14, 
—chinense 45.51, 56.14
Lycopus americanus 49.23
Lygus spp. 43.56
Lynx spp 66.39, 72.18, —rufus 51.61, 55.7, 
60.29, 66.39
Lysichiton americanus 71.52
Lysium spp. 43.64
Lythrum salicaria 50.26, 68.4
macadamia spp. 49.58, 50.20, 56.34, 55, 69.4
maclura pomifera 50.36, 68.6, 14
Macrobrachium rosenbergii 66.5
macropodidae 66.43
Macrotyloma uniflorum 50.55
Macruronus novaezelandiae 52.30
madia spp. 54.6
magnolia virginiana 45.51
mahogany 71.9
Mahonia spp. 45.51, —aquifolium 45.50, 
49.19, 20, 24, —nervosa 45.50, —repens 
45.50
Maianthemum dilatatum 43.40, —racemosa 
49.23
makaira nigricans 52.30
malacosoma spp. 43.26
malanga 53.59
Malpighia emarginata 62.57
Malus spp 43.64, 51.60, 56.55, 66.40, 69.31, 
—domestica 41.60, 43.15-16, 24, 33, 45.64, 
65, 46.37, 47.29, 33, 48.62, 49.18, 26, 50.36, 
51.2, 9, 36, 38, 66, 52.65, 53.54, 54.39, 46, 56. 
4, 28, 31-32, 45, 50, 55, 57.55, 58.11, 33, 45, 
50, 60.44, 64.15, 27, 66.9, 24, 34, 67.9, 55, 
68.8, 12, 28, 36, 69.9, 14, 69.31, 69.60, 70.38, 
62, 71.30, 61, 72.18, 73.17, 44, 51, 60.29, 
69.29, —fusca 43.40, 45.56, —prunifolia 
52.45, —pumila 56.7, 66.16, —sylvestris 66.16
Malva spp. 43.13, 48, 50.14, 45, 58.33, 

68.29—moschata 50.57, 60.18—neglecta 49.22
mammut spp 68.6, 73.47
Mammuthus spp 68.6
Manduca quinquemaculata 43.26, 30
mangifera spp 71.9, —indica 42.24, 43.34, 
52.39, 45, 56.47, 55, 57.17
mangrove 67.40, 70.24, 72.4
Manihot esculenta 43.3, 26, 34, 47.62, 48.49, 
50.32, 43, 51.20, 22, 32, 63, 52.45, 70.27, 
72.6, 41
Manilkara zapota 56.55
mantidae 49.27, 53.31
marigold 45.64, 58.38
Marmota monax 49.9, 50.35, 51.61, 62.52
Marrubium vulgare 49.23, 51.66, 58.38
marsh fly 43.26
marsilea spp. 52.8
Martynia annua 70.41
Masticophis lateralis 45.65
mata caballo (snake) 51.60
Matteucia struthiopteris 68.20
Mauritia flexuosa 51.22
mayweed 68.29
Mazama spp 71.11
Medicago lupilina 46.10, 49.22, —sativa 
43.34, 56, 62, 64, 47.51, 49.19, 22, 50.38, 
51.30, 53.54, 57.30, 58.20, 61.24, 66.11, 13, 
19, 73.45
melaleuca spp 68.8, —alternifolia 45.33, 71.9, 
—uncinata 68.29
Melanerpes uropygialis 54.42
Meleagris gallopavo 47.47, 50.17, 35, 51.61, 
54.6, 56.19, 58.20, 60.16, 29, 64.21, 65.56, 
66.14, 31, 73.42
Melilotus alba 49.22
melipona spp 63.44
Melissa officinalis 45.26, 49.23, 58.33, 61.9, 
69.12
Melittia cucurbitae 58.47
Mentha spp. 43.62, 49.24, 51.35, 57.53, 
60.30, 65.36, 69.12, 32, 74.4, —x piperita 
49.24, 53.32, 56.14, 73.44, —pulegium 45.64, 
49.24, 53.32, —spicata 49.24, 51.55, 73.44 
Mephitidae 62.52, 64.41, 66.13, 68.54
mespilus germanica 69.12
metacarcinus magister 52.30
Metrosideros polymorpha 69.4
Metroxylon sagu 43.26
micromeria douglasii 46.23
micropterus dolomieu 52.15, 24, 36, 
—salmoides 52.10, 24
millet 43.34, 62, 48.62, 50.31, 51.32, 58.47, 
60.21, 61.24
mimosa spp. 58.29, —ervendbergii 72.24
minnow 49.18, 58.43, 69.35
mint, native 51.66
Mirabilis macfarlanei 72.57
mites 49.48, 58.45
mollusca 66.6
monarda spp. 50.36, 51.66, 58.38, 66.18, 24, 
3, —didyma 49.23
Montia siberica 50.57
Morchella spp. 54.5, 66.11, 73.6, —esculenta 
43.43

morinda citrifolia 45.38, 71.9
moringa oleifera 50.57, 56.15, 58.59, 61.51
Morone saxatilis 52.30
Morus spp. 43.48, 64, 45.50, 49.18, 50.38, 
51.66, 52.37, 54.58, 55.16, 56.7, 32, 57.17, 
58.15, 33, 45, 66.16, 68.19, 69.15, 32, 73.43, 
—alba 43.57, 66.17—microphylla 42.35, 
45.64, 46.23, 51.35, 56.41, —nigra 66.17, 
—papyrifera 43.46, —rubra 66.40
mosaic virus 50.45
moso spp. 41.40
mosses 43.41, 47.23, 51.39
Moxostoma poecilurium 52.12
mucuna pruriens 50.42
mudworm 52.5
mus musculus 49.9, 51.35, 54.47, 65.36, 
66.19, 69.31, 72.20, 74.44
Musa spp. 43.7, 33, 62, 73, 46.42, 47.62, 81, 
48.49, 49.37, 50.32, 51.20, 22, 52.26, 38, 45, 
53.59, 54.59, 56.47, 58.37, 44, 61, 60.19, 30, 
61.36, 51, 62.57, 64.15, 65.32, 66.42, 68.11, 
29, 69.5, 28, 70.26, 31, 71.9, 10, 72.3, 35, 
74.61, —spp. lowland banana 48.50, —spp. 
plantain 42.24, 43.13, 62, 46.55, 53.59, 
—acuminata 42.24, —textilis 43.46
mushrooms 43.41, 49.47, 51.60, 61.19, 22, 
65.26, 69.31, 71.52
mussels 67.40
mustelidae 66.35, 68.55
mycorrhizal fungi 43.56, 47.9, 60.30, 61.12, 
23, 62.14, 66.18, 74.21
Myocastor coypus 56.36
Myrciaria cauliflora 69.5
Myrica californica 43.40, 41, —cerifera 45.50, 
—gale 45.50, 49.19, 24, —pennsylvanica 45.50
Myroxylon spp. 51.59
Myrrhis odorata 51.35
Myxini (Hyperotreti) 74.33
narcissus spp. 49.26, 56.32
Nardostachys jatamansi 45.52
nasturtium spp 65.33, 67.24, 23, —officinale 
43.13, 62, 49.9, 50.14, 45, 52.21, 56.14, 69.34
Nectandra globosa 72.24
Nelumbo spp. 52.8, —lutea 43.44, 49.18
nematoda 50.29, 61.12, 13, 21, 68.54
Nemophila maculata 46.9, —menziesii 46.9
neotoma spp 71.52
nepeta cataria 49.23, 67.24
Nephelium lappaceum 48.51, 69.4
Nephropidae (Homaridae) 61.44
newt 44.53, 52.23, 36
nicotiana spp. 50.46, —tabacum 43.57, 50.16, 
51.22
Nisella pulchra 47.33
Nitrobacter 52.18
nitrosomonas 52.18
nopalea coccinellifera 49.54
Notholithocarpus densiflorus 47.31, 49.13
numida spp.  66.2, 13, 67.4, —meleagris 
49.37, 56.34
Nuphar spp. 43.44
Nymphaea tuberosa 43.43
Nymphoides 52.8
Ochroma spp. 51.22, —pyramidale 72.24
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Ocimum basilicum 43.62, 49.18, 58.38, 
44, 60.30, 65.33, 67.23, 71.9, 73.43, 
—micranthum 51.22, —sanctum 45.26
Odocoileus hemionus 54.6, 61.6, 
—virginianus 60.16
odonata 62.27, 66.6, 67.11
Oenothera spp. 58.34, —biennis 43.64, 61.9
Olea europaea 43.34, 47.81, 49.58, 52.50, 
54.58, 56.40, 57.44, 51, 58.28, 60.27, 65.2, 
66.40, 44, 67.3, 70.43, 71.10
olmedia spp. 51.22
Olneya tesota 54.42, 70.43
Oncorhynchus kisutch (see also: salmon) 
52.36, —mykiss 44.10, 47.32, 52.10, 36, 
—tshawytscha (see also: salmon) 47.9, 52.36
Ondatra zibethicus 44.25, 47.26, 49.9, 68.5
Onobrychis viciaefolia 61.32
ononis spp 68.29
Onopordum acanthium 61.9
Oplopanax horridum 45.50, 49.20, 24
opuntia spp. 54.43, 58.29, 61.51, 
—engelmanii 49.54, —ficus-indica 49.53, 
56.16, 55, 62.14, 71.9
orchid 48.50, 72.31
Oreochromis spp 67.40, 72.29
origanum vulgare 43.62, 45.65, 49.18, 51.66
oriole 49.9
Oryctolagus cuniculus 66.36
Oryza sativa 42.43, 43.20, 26, 34, 46.54, 
47.62, 50.18, 22, 31-32, 40, 51.22, 32, 52.38, 
45, 54.59, 57.34, 40, 56, 60.19, 24, 62.58, 
63.20, 46, 65.8, 66.33, 48, 67.35, 68.22, 69.6, 
54, 70.45, 71.10, 49, 72.64, 74.22, 26
Oryzopsis hymenoides 46.9
osmia spp 66.18
Osmorhiza occidentalis 49.24
osmundea cinnamomea 68.20, —claytonia 
68.20
Ostrina nubilalis 43.56
Otospermophilus variegatus 47.38
ottelia spp. 52.8
otter 47.26, 9, 52.22
Ovis spp 72.18, —aries 43.24, 47.47, 49.16, 
37, 50.33, 52.65, 54.6, 55.11, 56.24, 31, 34, 
38, 57.39, 52, 60.9, 61.34, 63.44, 64.21, 65.20, 
66.10, 17, 25, 39, 40, 67.7, 42, 69.4, 30, 31, 
72.19, 29, 73.47, 51, 74.4, 30, —canadensis 
60.29, 66.40, —dairy sheep 50.34, Gulf Coast 
native 52.65
Oxalis spp. 43.13, —glabra 68.29, —montana 
43.43, —tuberosa 51.32
Oxycoccus spp. 43.34, 45.34
Oxyria digyna 50.57
oysters 47.47, 52.16, 30, 67.40
Pachira aquatica 71.9
pan paniscus 72.17, —troglodytes 49.48, 
51.11, 72.17
Panax spp. 56.55, —ginseng 45.52, 
—quinquefolium 45.52, 68.19
Pandion haliaetus 52.36
panicum capillare 49.22, —virgatum 50.38, 
68.54, 74.23
Panthera onca 56.48, 71.8, 11, —pardus 73.13, 
—tigris 73.13

Panthera pardus saxicolor 72.18
Pantherophis obsoletus 51.19
papaver spp 61.9, nudicaule 46.9, —rhoeas 
46.9, —somniferum 43.56, 51.51, 58.33, 62.11
paradisaeidae 71.8
paridae 71.52
Parkinsonia florida 65.29
Parthenocissus quinquefolia 66.16
Parus major 61.49
passeridae 49.9, 48, 62.14, 73.44
Passerina cyanea 73.42
Passiflora spp. 43.34, 46.42, 47.62, 49.18, 
52.45, 58.33, — edulis 69.4, —incarnata 
43.44, 45.50
pastinaca sativa 43.24, 51.34, 58.33, 60.18, 
68.19
Paulownia tomentosa 60.27
pavo cristatus 49.37, 56.37, 62.27, 73.42
pectinidae 52.30
penicillium 46.54
pennisetum clandestinum 44.15, —glaucum 
50.55
penstemon spp. 46.9, 61.28, —grandiflora 
50.22
pentatomidae 43.26, 66.27
Perca flavescens 52.14, 24, 46
periwinkle 49.60
perna canalicula 52.30
Peromyscus 68.24, 54
Persea americana 43.35, 49.53, 51.20, 22, 
52.45, 56.47, 55, 57.17, 58.16, 65.19, 66.27, 
42, 67.24, 68.6, 69.5, 71.9, 74.18
persicaria maculosa 68.29
petalostemum purpureum 61.32
petasites frigidus 43.40, —palmatus frigidus 
49.23
petroselinum crispum 43.24, 62, 45.64, 49.24, 
50.14, 51.35, 64, 66, 66.34
petunia spp. 58.38
Phalacrocoracidae 47.63
Phalaris caroliniana 71.6
Phaseolus acutifolius 54.43, 70.41, 
—coccineus 45.64, —lunatus 43.34, 
—vulgaris 43.16, 23-24, 26, 34, 64, 73, 44.19, 
45.64, 48.63, 49.18, 50.14, 26, 43, 51.20, 30, 
32, 34, 66, 52.26, 45, 56.16, 50, 55, 57.19, 
58.52, —vulgaris 60.14, 18, 27, 61.24, 62.58, 
66.9, 67.24, 25, 54, 68.19, 21, 25, 69.9, 29, 60, 
70.26, 37, 71.9, 10, 72.19, 73.43, 74.4, 17
Phasianius spp. 47.26, 51.60, 60.16, 66.8, 
—colchicus 47.26, 50.35, 58.20
Phasmatodea 43.26, 49.27
Phellodendron amarense 45.50, 49.24
Philadelphus spp. 52.37
Phlox drummondii 46.9, —subulata 46.9
Phoenix dactylifera 43.34, 54.42
Phormium tenax 43.48, 60
Phorodon cannabis 43.56
Phragmites spp. 45.25, 52.9, —australis 43.48, 
—communis 41.36
Phthiraptera 66.4
Phyllostachys spp. 41.39, 68.19—aurea 
43.50, —aureosulcata 43.50, —bambusoides 
43.50, —decora 56.37, —dulcis 43.50, 

—edulis 43.50, —nigra 43.50, —nuda 43.50
Physalis spp 68.22, —isocarpa 43.62
Physarum polycephalum 61.20
Physteria spp. 50.30
Phytelephas spp. 51.22
Phytolacca americana 43.43, 49.21, 24, 51.66, 
70.44
Phytophora spp. 48.51, 56.36
Phytophthora ramorum 50.30
phytoplankton 52.12, 22
Picea spp. 45.47, 47.17, 61.23, 65.23, 66.40, 
68.6, 13, 69.31, —abies 45.47, —engelmannii 
46.9, —glauca 45.47, 49.25, 56.32, —mariana 
45.47, 51, —pungens 56.11, —sitchensis 
43.40
picidae 43.23, 47.19, 49.9
pieris rapae 43.30
pimenta dioica 71.9, 10
Pinophyta (Coniferophyta) 66.18, 71.29
Pinus spp. 45.50, 46.9, 47.27, 37, 49.13, 25, 
50.38, 54.12, 42, 48, 55.28, 41, 56.4, 57.30, 
52-53, 58.29, 60.30, 34, 61.23, 62.14, 65.14, 
23, 32, 67.25, 69.12, 31, 73.7, 51, —armandii 
56.11, —attenuata 54.5, —cembra 56.11, 
—cembra siberica 56.11, —cembroides 56.11, 
—contorta 43.40, 54.5, 72.57—contorta 
latifolia 45.47, —edulis 56.9, —flexilis 
49.26, —gerardiana 56.11, —jeffreyi 56.11, 
—koraiensis 56.7, 10, 32, —lambertiana 
54.5, 56.13, —leiophylla, 72.57—massoniana 
45.47, —monophylla 56.9, —monticola 
41.77, —mugo 47.23, —mugo pumilio 
45.51, —nigra 45.47, —palustris 45.47, 
—peuce 56.11, —pinaster 45.47, —pinea 
49.26, 56.13, —ponderosa 46.9, 54.5, 12, 
56.57, 72.57—pumila 56.13, —radiata 
54.27,  —resinosa 68.16, —sabiniana 56.13, 
—sibirica 56.10, 11, —strobus 45.47, 49.25, 
50.17, 23, 52.65, 53.53, 56.11, 68.14, 72.57, 
—sylvestris 45.47, 51, —thunbergii 74.21, 
—virginica 68.14
piper aduncum 72.24, —auritum 72.24, 
—hispidum 72.24, —methysticum 45.38 
—nigrum 48.50, 52.45, 60.23, 68.22
pipilo maculatus 61.7
pistacia vera 43.34
Pisum sativum 43.8, 13, 18, 23, 34, 64, 48.63, 
50.14 51.20, 53.24, 60.32, 61.24, 32, 67.23, 
69.60, 73.43, 74.4, 17, —var. macrocarpon 
67.24, —var. saccharatum 53.33, 57.51, 66.25, 
70.38
plankton 52.28, 74.33, phyto- 59.48, 66.6, 
zoo- 66.6, 67.40
plantago lanceolata 43.48, —major 45.26, 35
plants, aquatic 69.41
platanus occidentalis 49.18, 57.53, 66.4, 
69.30, —orientalis 72.19
Platymiscium dimorphandrum 72.24
plecostomus spp. 52.5, 7
Pleuraphis spp 68.54
pleurotus spp. 56.43, —ostreatus 58.42, 61.36, 
66.40, 71.30
poa spp 68.19, —pratensis 49.22, 51.11, 54.32
Podachaenium eminens 72.24
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podocarpus elatus 49.58
Podophyllum peltatum 43.44, 49.20, 24, 69.32
Polistes instabilis 43.27
Polygonatum spp. 43.43, —aubertii 66.16, 
—aviculare 68.29, —biflorum 45.52
Polygonum aviculare 49.22, —convolvulus 
49.22, —multiflorum 49.20, 23, —persicaria 
49.22
Polypodium glycyrrhiza 43.41, 42, —scouleri 
43.41
Polystichum munitum 43.40, 45, 71.52
Pomatomus saltatrix 52.30
Pomoxis spp. 52.36
pongo spp 66.49
pontederia spp. 52.9, 69.33, —cordata 49.18
Popillia japonica 73.46
Populus spp. 45.52, 46.8, 47.10, 17, 29, 
37-38, 60, 49.20, 50.23, 55.25, 41, 56.22, 
60.18, 26, 62.27, 52, 66.3, 8, 12, 44, 67.9, 
68.8, 72.57, 73.7, 42, —hybrid 49.25, 
—angustifolia 46.9, —balsamifera 45.51, 
—grandidentata 68.16, —nigra 41.77, 45.47, 
50.40, —tremuloides 45.50, 46.9, 49.24, 
68.16, —trichocarpa 45.51, 49.24, 56.38
Poragueiba sericea 51.22
portulaca oleracea 42.35, 43.13, 44, 62, 49.22, 
54, 61.9, 68.29, 71.9
possum 45.67, 50.20, 32, 34, 44, 52.38, 46
potentilla spp 61.9, 68.29
poulsenia armata 72.24
poultry 64.26, 66.44, 67.39, 64, 73.51, 74.22
pourouma cecropiaefolia 51.22
pouteria caimito 51.22, 69.5, —sapota 72.24
primula veris 49.23, —vulgaris 68.54
Procyon lotor 45.65, 47.9, 48, 51.13, 52.36, 
61.5, 62.51, 64.18, 66.13, 35, 68.24, 54, 69.31
Prosopis spp. 56.14, 57.19, 60.26, 65.27, 
70.43, 71.35, —glandulosa 49.18, —juliflora 
58.59, —velutina 54.41, 65.29
protozoa 50.35, 61.13, 21, 68.54
prunella spp. 46.23, —vulgaris 49.24
Prunus spp 41.60, 43.24, 44, 64, 45.59, 
64, 46.9, 37, 47.81, 48.63, 49.18, 50.38, 
53.54, 56.7, 27, 32, 45, 56, 58.16, 45, 64.27, 
65.19, 66.8, 9, 16, 67.9, 68.12, 69.12, 14, 
21, 29, 60.32, 71.9, 30, 72.18, 73.6, 44, 
74.6, —americana 49.26, 50.23, 55.16, 
56.28, —amygdalus 66.20, 40, 67.9, 68.22, 
69.12, 72.18, 73.22, —angustifolia 51.66, 
—armeniaca 41.60, 43.24, 34, 47.81, 49.18, 
28, 52.50, 53.54, 54.46, 56.27, 45, 58.45, 
65.19, 72.19, —avium 41.60, 43.24, 45.59, 
65, 47.31, 33, 45, 52.65, 56.27, 46, 56, 57.44, 
55, 58.44, 50, 66.8, 19, 67.9, 68.12, 69.12, 14, 
21, 32, —avium domestica 54.2, —divericata 
72.19, —dulcis 43.34, 47.81, 56.5, 34, 57.51, 
—mexicana 49.18, —mume 45.33, —persica 
60.28, 61.31, 64.21, 65.19, 66.17, 24, 67.9, 
68.8, 12, 69.14, 29, 70.62, 71.30, 34, 73.43, 
47, —persica nucipersica 41.26, 58.45, 67.9, 
—pumila 66.17, —rivularis 51.60, —serotina 
45.50, 49.18, 24-25, 56.32, 68.16, 23, 69.31, 
—tomentosa 46.9, 49.24, 55.16, 66.17, 69.32, 
—virginiana 43.24, 46.9, 49.24, 64.25, 68.16, 

—virginiana demissa 46.9, —x hybrid (hardy 
almond) 56.7
pseudacris crucifer 47.45, —regilla 44.9
pseudomonas 46.54
pseudotsuga spp. 41.5, 45.56, 47.33, 49.13, 
28, 50.40, 54.5, 56.40, —menzesii 60.30, 64.22
psidium spp. 48.52, 51.20, 22, 52.45, 58.61
psittaciformes 61.48
Psophocarpus tetragonolobus 46.42
Psoralea macrostachya 43.48
Psylloides spp. 43.56
ptelea trifoliata 45.50
Pteridium aquilinum 43.44, 68.20, 69.60, 72.24
Pteromyini (Petauristini) 62.51, 68.24
Pueraria lobata 43.44, 45, 48, 45.24, 46.65, 68.8
pulsatilla occidentalis 49.23
puma concolor 60.29, 66.10, 39, 73.43
Punica granatum 43.34, 48.52, 49.18, 29, 
50.55, 52.45, 58.15, 60.30, 70.43, 72.18, 73.22
Purshia spp. 46.9, 
Pycnanthemum virginianum 49.24
Pyrus americana 43.44, —communis 43.24, 
34, 45.65, 46.37, 49.18, 52.65, 53.54, 54.46, 
56.7, 27, 31, 45, 50, 56, 57.55, 58.16, 45, 62.9, 
66.9, 67.9, 68.12, 69.9, 14, 21, 29, 60., 70.37, 
71.30, 72.18, —pyrifolia 58.33, 45
Python spp. 52.46
quail 49.37, 51.61, 54.6, 60.16, 63.44, 66.31
Quassia spp. 48.49
quelite 53.24
Quercus spp. 41.5, 43.44, 64, 45.50, 46.9, 
47.37, 48.50, 49.28, 33, 50.16, 22-23, 56, 
52.65, 54.4, 27, 42, 48, 56.7, 16, 17, 22, 
24, 28, 57, 57.30, 52-53, 58, 58.52, 61.23, 
62.9, 65.20, 66.18, 39, 40, 45, 68.6, 13, 53, 
71.3, 72.20, 73.4, —agrifolia 51.73, —alba 
49.25, 26, 56.16, 62.12, 71.16, —bicolor 
56.17, —coccinea 60.15, —emoryii 56.16, 
—gambelii 44.27, 46.9, —garrayana 54.5, 
—garyii 64.21, —geminata 55.52, —kelloggii 
54.5, 56.16, 64.22, —lyrata x virginiana 
56.18, —macrocarpa 50.25, 56.16, 18, 29, 
68.16, 69.31, —macrocarpa x alba 56.17, 
—macrocarpa x bicolor 56.18, —macrocarpa 
x gambelli 56.18, —macrocarpa x robur 
56.17, —nigra 56.36, —palustris 56.36, 
—petraea 45.47, —prinoides 56.19, —robur 
45.47, 49.24, 56.17, 36, 69.31, —x alba 56.17, 
—rubra 49.25, 56.17, 60.15, 62.51, 65.23, 
68.19, 23, 69.14, 31, 71.16—sadleriana 54.5, 
—shumardii 49.18, —suber 63.35, 66.40, 
—velutina 60.15, 62.12—x mcdanielii 56.17
quetzal 48.51
quipe 61.51
Ramphastidae 48.50, 71.11
rana 49.9, —catesbeiana 52.36, 
66.6—draytonii 44.9
ranunculus spp 61.8
Raphanus bipinnatus 43.62, —sativus 43.34, 
62, 51.64, 61.51, 64.21, 67.23, 24, 25
raptors 61.49, 72.20
rattlesnake 57.63
rattus spp 59.40, 61.48, 64.41, —norvegicus 
49.48, 52.41, 58.9, 32

red gall midge 50.44
reeds 49.56, 62.11, 72.16
reptilia 66.39
retama spp 61.26
Rhamnus californicum 54.5, —catharticus 
45.50, —purshiana 45.50, 49.19, 24, 58.34
Rhea americana 57.5
Rheum palmatum 57.54, —rhabarbarum 
43.23, 52.65, 67.24, 69.32—tanguticum 49.24
Rhinocerotidae 68.6
Rhizobia 56.36
Rhododendron spp. 43.30, 51.54, 55.44
Rhus spp. 43.44, 64, 69.32—glabra 45.50, 
—toxicodendron (also Toxicodendron 
radicans) 45.33
Rhynchophorus spp 66.27, —ferrugineus 43.26
Ribes spp. 66.14, 17, 68.19, 69.9, 15, 32, 
71.9, 30, 72.20, 73.43, —currant 43.64, 46.9, 
42, 49.26, 28, 54.5, 56.32, 50, 57, 58.33, 
—gooseberry, 46.42, 50.55, 51.60, 54.5, 
56.50, —alpinum 46.9, —aureum 49.23, 24, 
51.66, —divaricatum 69.8, —grossularia 46.9, 
69.8—nigrum 45.51
ricinus communis 43.48, 51.63, 61.51
Rinorea hummelli 72.24
Robinia spp. 49.18, —fertilis 73.46, 
—hispida 73.46, —neomexicana 46.9, 
—pseudoacacia 41.60, 43.48, 53, 64, 73, 
45.47, 49.25, 50.36, 52.37, 65, 54.7, 55.16, 
56.28, 35, 55, 57, 58.29, 33, 59, 64.18, 66.4, 
16, 68.6, 9, 19, 69.32, 73.46
rodentia 54.24, 55.8, 16, 56.12, 36, 66.31, 
67.22
rollinia mucosa 69.5
Rosa spp. 43.30, 46.9, 47.50, 49.20, 51.66, 
53.53, 57.45, 62.10, 66.8, 16, 33, 47, 67.2, 
68.36, 69.31, 70.45, 72.34, —multiflora 45.24, 
46.65, 66.4, 73.64, —rugosa 49.26, 56.32, 71.30
Rose of Sharon 51.66
Rosmarinus officinalis 49.18, 50.46, 51.66, 
57.52, 58.29, 65.33, 67.23, 69.12
roundworm 43.8 
Rubus spp. 43.43, 48, 45.24, 50, 56.57, 
60.14, 64.25, 66.8, 17, 33, 67.2, 68.31, 69.15, 
29, 31, 32, 70.37, 71.9, 30, 73.43, —spp. 
blackberry 43.24, 34, 45.64, 46.42, 47.81, 
49.18, 50.23, 51.60, 66, 55.16, 58.17, 45, 
—var. kiowa 58.34, —var. boysenberry 51.66, 
—var. Himalayan, 45.57, —spp. raspberry 
43.24, 34, 46.42, 47.45, 49.26, 9, 50.23, 51.60, 
55.6, 56.32, 35, 58.45, —spp. black raspberry 
49.26, —var. Nepalese 57.53, —var. dewberry 
51.66, —chamaemorus 51.54, —fruticosus x 
idaeus 69.12,—idaeus 49.24, —occidentalis 
68.19, —× loganobaccus 69.9, —parviflorus 
58.34, —spectabilis 43.40, 45.56, 60.18, 
—ursinus 43.41
Rudbeckia hirta 46.9, 49.18, 58.47
Rumex spp. 43.13, 51.66, 61.8, 68.29, 
—acetosa 43.24, 62, 45.64, 50.57, 51.66, 
53.31, 68.29, —acetosella 43.13, 49.24, 50.45, 
46, 61.9, 68.29—crispus 43.43, 45.36, 49.18, 
22, 24
ruminants 58.52, 67.42
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ruppia spp. 52.9
rushes 52.35
ruta graveolens 49.24, 51.66, 61.9
Sabal spp. 43.48, —mexicana 72.24
Saccharum spp 59.47, 60.21, 64.42, 70.27, 
71.10, 72.56, 74.20, 28, —officinale 69.5, 
—officinarum 43.34, 48.50, 49.40, 51.22, 51, 
52.45, 54.60
Sagittaria spp 69.33, —latifolia 43.44, 
—sagittifolia 52.21
salamander 52.23, 36, 56.33, 58.24
Salix spp. 43.40, 48, 45.50, 46.8, 9, 47.10, 14, 
28, 30, 38, 49.47-48, 50.41, 51.36, 52.36, 37, 
45, 53.52, 56.38, 40, 57.52, 58.24, 61.6, 62.11, 
39, 65.20, 66.8, 12, 16, 18, 25, 40, 44, 67.11, 
68.8, 69.15, —alba 45.48, —bonplandiana 
58.24, —brachycarpa 44.25, —matsudana 
50.40, —scouleriana 46.22, 56.41, —viminalis 
43.60
Salmo salar 47.9, 60.17
salmon 44.10, 47.24, 32, 59, 50.20, 51.61, 
52.16, 28, 54.4, 56.37, 40, Chinook 47.9, 
52.36, Coho 52.36, wild Alaskan 52.30
Salmonidae 61.21, 65.27, 67.40, 68.12
Salvelinus fontinalis 52.36, 67.6, 
—namaycush 51.61
Salvia apiana 45.34, 51, 49.24, —elegans 
66.33, —officinalis 45.64, 46.9, 50.14, 46, 
51.66, 61.9, 66.34, 69.12, —sclarea 49.23, 
61.9
Sambucus spp. 43.64, 45.51, 49.48, 51.55, 
64.25, 69.32, 71.30—canadensis 43.44, 
68.19, —cerulea 49.24, —nigra 43.24, 46.9, 
47.23, 50.38, 51.19, 66, 54.5, 57.53, 58.46, 
—racemosa 43.40
Sanguisorba minor 43.13, 50.57, 69.12
Santalales 60.34
sapote 71.9
Sassafras albidum 43.43, 45.48, 50, 56.28, 
66.3
Satureja douglasii 49.24, —montana 49.24, 51.66
Sauropus androgynus 43.7, 56.16
Sayomis spp. 49.9
Scarabaeidae 43.26
Scheelea spp. 51.22
Schisandra chinensis 45.51
Schistocarpa eupatorioides 72.24
Schizolobium parahybum 72.24
Schizonepeta tenuifolia 49.23
Scirpus spp. 43.44, 52.9, 62.27, —acutus 44.27
Sciuridae 49.54, 50.17, 51.61, 56.6, 12, 58.45, 
68.24, 69.31, 73.44, —grey 57.54
Sciurus griseus 61.6
Sclerotinia spp. 43.56
Scolopacidae 47.26, 49.18
Scolopax spp. 49.9
Scombridae 52.30
Scrophularia nodosa 49.23
Scutellaria lateriflora 49.24
sea chestnut 71.9
seal 51.54, 52.28
seaweed 47.62, 52.7
Secale cereale 41.36, 43.34, 62, 50.57, 70.45, 
74.29, —perennial Varimontra 50.57

Sechium edule 46.42, 50.57, 53.59, 65.34
Sedum spp. 47.36
Seiurus aurocapilla 51.60
Senecio spp 61.8, —vulgaris 49.22
Sequoia sempervirens 45.51, 47.51, 49.13, 
56.57, 68.6, 69.18
Sequoiadendron giganteum 56.57
Serenoa repens 55.36
Serinus canaria 47.49
Serpentes 60.31, 65.36, 66.6, 17, 69.31
Sesamum indicum 43.34, 45.34, 50.55, 51.64, 
61.51
Sesbania macrocarpa 43.48, —punicea 43.61, 
—sesban 58.59
Setaria italica 50.55
Setophaga spp 62.14
shark 52.30
shellfish 52.20, 28, 61.43
Shepherdia spp. 46.9, 66.12, —argentea 46.9
shrimp 44.26, 52.16, 30, 54.59, 57.34, 66.2, 5, 
27, 67.40, 74.40, white-spotted (surimi) 52.30, 
freshwater 52.8 (See also Gammarus spp.)
Sialia sialis 49.9, 51.61
Silene alba 49.22
Siluriformes 66.5, 67.40, 72.6
Silybum spp. 45.34, 51.34, 55.34, 
—marianum 70.44
Sinapis alba 49.22
Sisymbrium altissimum 49.22
Sium spp. 52.9, —suave 43.40
slacba 43.7
sloth 48.51
slough grape 51.60
slug 43.23, 49.9, 57.40, 58.33
Smallanthus sonchifolius 45.64, 65, 50.57
Smilax spp 72.19, —domingensis 72.24
Smyrnium olusatrum 49.23, 69.12
snail 44.26, 47.64, 52.5, 28, 53.32
snake 45.2, 48.50, 49.18, 58.33
Solanum spp. 51.22, —americanum 
43.62, —betaceum 45.64, —carolinense 
46.55, 62.14, 68.29, —dulcamara 49.22, 
—lycospericum 43.23-24, 30, 33, 45.64, 
46.37, 55, 48.23, 63-64, 49.56, 9, 50.14, 44-
45, 51.20, 32, 35, 64, 52.27, 50, 54.43, 55.6, 
56.14, 57.19, 58.38, 47, 64.18, 21, 66.9, 19, 
24, 67.24, 68.22, 25, 30, 36, 69.9, 70.37, 49, 
72.55, 73.22, 24, 42-43, 74.18, —melongena 
43.30, 34, 66.24, 73.25, —muricatum 50.57, 
—sarrachoides 49.22, —tuberosum 43.23, 33, 
62, 44.29, 45.26, 64, 48.63, 49.18, 50.1, 51.30, 
32, 35-36, 55.8, 56.50, 58.33, 38, 52, 60.18, 
64.15, 65.39, 66.19, 67.13, 17, 23, 68.11, 22, 
69.29, 31, 60., 70.38, 73.43, 74.5, 29, —var. 
wild potato 53.24, —Solanum x curtilobum 
51.30, —Solanum x juzepczukii 51.30
Solidago spp. 43.40, 66.19, 68.29, 69.32, 
—canadensis 49.23, 66.19
Sonchus spp 61.8, —asper 49.22
Sorbus aria 69.8, —sorbus, 73.44
Sorgastrum nutans 50.25
Sorghum bicolor 43.34, 49.18, 50.42, 55, 
51.32, 58.47, 60.19, 61.24, 51, 74.29, hybrids 
50.57, perennial 50.57

Soricidae 47.18, 51.13
sowbug 50.44
Spartium junceum 43.48, 60
Spermophilus beecheye 44.20, 45.65, 56.32
Sphaeralcea spp 62.14
Spheniscidae 61.49
spider mite 50.44
spider, black jumping 50.46
Spilanthes oleracea 49.24
Spinacea oleracea 43.62, 13, 24, 34, 45.64, 
49.54, 50.45, 56.14-15, 58.24, 38, 65.34, 
67.24, 68.17, 70.45, 73.22
Spirodela spp. 43.62, 64
Spondias mombin 72.24
sponges 52.20
squirrel 60.16, 62.52, 65.14, 66.39, 68.24, 
69.32, 70.6, 71.52
Stachys sieboldii (S. affinis) 50.26, 57, 69.12, 
—sylvatica 43.48
Stacybotrys atra 44.47
Staphylea spp 72.19
Stellaria spp. 43.43, —media 45.35, 61.8, 
68.29, 69.29
strawberry tree 54.46
Streptococcus pneumonia 45.75
Strigiformes 45.65, 50.40, 56.12, 36, 68.24, 54
Sturnella spp 68.54
Sturnidae 49.48, 58.11
succulents 49.53
sulfur butterfly 43.26
Sus scrofa 64.18, —domesticus 43.7, 44.28, 
47.47, 49.16, 37, 47, 50.16, 31-32, 34, 51.60, 
52.40, 46, 56.19, 22, 24, 31, 57.34, 55, 58.37, 
61.36, 62.27, 63.20, 44, 64.14, 19, 26, 30, 
65.56, 66.2, 19, 22, 40, 44, 67.6, 39, 64, 69.5, 
29, 71.9, 72.18, 20, 73.47, 51, 74.4, 30
Swietenia spp. 56.47, —macrophylla 72.22, 24
Syagrus coronata 61.51
Sylpheum spp 69.28
Sylvilagus spp 66.36
Symphoricarpos albus 60.18
Symphytum spp. 45.64, 47.51, 63, 49.26, 
50.14, 51.35, 66, 54.7, 65, 56.32, 33, 58.33, 
—officinale 43.61, 62, 45.35, 66.17, 69.8, 
—× uplandicum 60.31, 66.33, 69.32
Symplocarpus foetidus 43.43
Syringa spp. 46.9, 47.29, 35, 58.33, 66.16
Syrphidae 46.8, 49.9, 50.44, 45
Syzygium leuhmannaii 49.58, —malaccensis 
51.22, —paniculatum 49.58
tadpoles 44.26
tagetes spp. 50.14, 61.9, 67.23—lemmonii 
49.18, —minuta 43.62
tamarindus indica 52.45, 56.55
Tamarix spp 62.27, 68.5, 8
tamiasciurus douglasii 61.6, 71.52
Tanacetum balsamita 69.12, —parthenium 49.23, 
51.34, 61.9, 66.33—vulgare 50.14, 44, 69.12
tapeworm 49.48
Taraxacum officinale 43.13, 43, 62, 45.26, 
35, 46.10, 55, 49.22, 50.36, 51.11, 66, 53.33, 
54.7, 57.58, 58.49, 61.9, 64.24, 66.9, 68.23, 29
Taxodium distichum 43.48, 49.18, 55.52, 68.14
Taxus spp. 57.53, —baccata 45.48, 
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—brevifolia 45.51
Tayassuidae 68.6, 71.11
tectona grandis 48.50, 71.9, 11, 72.29
Tenebrio molitor 66.27
Terminalia amazonia 72.22, —catappa 71.9
termitoidae 52.26
testudinidae 71.6
tetragonia tetragonioides 50.57, 49.58
tetraoninae 60.14
Tetrochidium rotundatum 72.26
Teucrium chamaedrys 49.23
Teuthida 52.30
Thalictrum fendleri 44.27
Thamnophis spp. 49.9, —sauritus 49.9
Theobroma bicolor 51.22, —cacao 43.34, 
48.49, 51.50, 56.47, 55, 57.34, 71.8, 11, 72.16, 
30, 34
thistle 66.9
Thlaspi spp 43.13, 68.29
Thryothorus ludovicianus 51.19
Thuja occidentalis 41.77, 45.48, 51, 68.16, 
—plicata 41.77, 43.48, 45.48, 45.51, 71.31, 72.57
Thunnus alalunga 52.30
Thymus citriodorus 49.23, —vulgaris 49.18, 
51.66, 58.32, 67.24
Thysanoptera 49.9, 50.44
Tilapia spp. 52.5, 16, 26, 30-31, 39, 58.44, 
66.5, —aurea 52.12, 32, —mossambica 
52.11, —nilotica 52.12, 32, Florida red 52.32, 
Taiwan red 52.32
Tilia spp. 43.48, 45.51, 50.57, 56.14, 68.23, 
—americana 43.43, 68.16, —cordata 45.48, 
49.24, 56.14, 68.24—platyphyllos 45.48
titanis spp 68.6
Tithonia spp. 45.64, —diversifolia 67.4
toona sinensis 56.15
Torreya taxifolium 68.16
Toxicodendron spp. 55.16
Toxostoma curvirostre 54.42
Trachycarpus fortunei 43.48
Tragopogon dubius 49.22
trametes versicolor 61.7
trees, hybrid nut 56.5
Trichilia breviflora 72.24
Trichogramma spp. 46.10, 61.32
Trichosurus vulpecula 61.48
Trifolium spp. 43.64, 45.52, 61.8, 24, 
66.8, 67.24, 68.19, 69.29, 72.57, 73.45, 
—fragiferum 61.32, —hirtum 61.32, 
—hybridum 46.9, 66.20, —pratense 45.36, 
46.9, 49.22, 51.66, 61.32, 66.19, —repens 
45.26, 49.22, 50.38, 53.32, 66.11
Triglochin maritimum 44.27
triticale (x Triticosecale) 41.36, 57.30
Triticum spp. 41.36, 42.43, 43.20, 34, 62, 
48.62, 49.54, 50.22, 51.32, 56.7, 57.44, 
58.24, 38, 60.6, 24, 61.24, 63.20, 65.7, 66.8, 
45, 67.35, 68.44, 69.60, 70.2, 45, 71.17, 
72.18, 74.17, 28, perennial Jefferson 50.57, 
—aestivum 50.57
Trochilidae 49.9, 50.46, 69.61
Troglodytes spp. 49.9, —hiemalis 61.6
Trombiculidae 73.35
Tropaeolum majus 43.62, —tuberosum 45.64

trout 46.8, 10, 52.16, 24, 24, 30
tsuga spp 68.13, —canadensis 45.47, 50, 
51, 66.39, 68.6, 16, —heterophylla 43.40, 
—mertensiana 58.34
Tuber spp 66.25
tubeworm 47.18
tumbleweed 54.37
turdus spp. 49.9, 61.6, —merula 51.61, 
—migratorius 49.9, 58.49
turtle 47.37, 52.46, marine 49.56
tussilago farfara 49.23, 51.55
Tympanuchus spp 68.54, —cupido 51.61
Typha spp. 43.46, 48, 62.37, 67.11, 68.5, 69.29, 
—latifolia 43.44, 45.63, 48.47, 49.9, 58.24
Ulex spp. 49.37, 57.52
Ulmus spp. 47.29, 51.66, 54.4 61.28, 62.51, 
65.15, 66.4, 44, 68.6, 69.32, —americana 
66.16, 39, —parvifolia 66.11, 16, —pumila 
62.14, 66.16, —rubra 45.33, 48, 50, 68.16
Umbellaria californica 45.51
Urochloa mutica 44.15
Ursus spp. 60.15, 29, 61.29, 59, 64.41, 66.10, 
40, 68.24, 69.31, 73.7, 13, —americanus 60.16, 
65.43, —arctos 68.8, 72.18, See also bear
Urtica spp. 43.43, 48, —dioica 43.45, 45.36, 
64, 49.24, 50.45, 57, 51.35, 57.58, 61.9, 68.24, 
29, 69.32, 74.4
Usnea spp. 43.41, 45.34
Vaccinium spp. 43.34, 44, 45.50, 46.42, 
47.25, 49.18, 26, 47, 54.39, 56.32, 57, 
58.16, 17, 34, 45, 69.15, 31, 71.30, 73.44, 
—angustifolium 56.57, —corymbosum 45.51, 
49.25, —myrtillus 43.41, 45.51, —ovatum 
43.40-41, —parvifolium 43.41, —scoparium 
45.51, —vitis-idaea 68.19
Valeriana officinalis 49.18, 24, —sitchensis 
49.24
valerianella locusta 43.13, 24, 71.31
vallisneria spp. 52.9
vanilla planifolia 43.34, 51.21, 56.48, 69.7, 71.8
varroa destructor 42.54, 66.20, 68.40
veratrum viride 43.48
Verbascum spp 61.9, 62.10, 66.24, —thapsus 
45.24, 37, 49.22
Verbena hastata 49.24, 68.54, —officinalis 49.24
veronica spp 61.8, 68.29, —americana 61.8, 
—dahurica 49.24
veronicastrum virginicum 49.23
verticillium spp. 43.56
Viburnum lentago 43.24, —opulus 45.50, 
—prunifolium 45.50, —trilobum 49.19, 24, 
56.57
Vicia spp. 43.34, 46.55, 61.32, 68.54, 69.32, – 
americana 51.66, —faba 43.18, 34, 48, 48.63, 
50.14, 55, 58.33, 61.32, 70.58, —villosa 
49.22, 66.17
vicugna pacos 66.8
Vigna spp. 50.42, —radiata 50.55, —sinensis 
61.51, —unguiculata 43.34, 48.64, 50.55, 
51.22, 66, 60.19, 68.25, 70.41
viola spp. 43.13, 43, 50.45, 58.38, —sororia 
45.26
Vitex negundo 49.24
Vitis spp. 43.44, 50.24, 59.34, 60.29, 63.8, 

65.33, 66.16, 68.36, 69.9, 28, 72.18, 73.46, 
—aestivalis 51.60, —cinerea 51.60, —fragaria 
69.12, —labrusca 51.60, —rotundifolia 58.16, 
—vinifera 41.26, 43.24, 34, 45.64, 46.37, 
47.33, 81, 48.63, 49.18, 26, 28, 47, 51.66, 
52.50, 53.54, 54.58, 56.32, 57.44, 51, 58.17, 
33, 45, 46
vole 45.26, 47.18, 49.9, 56.36
vulpes spp 67.6, 68.54, 69.31, 74.44
vulture 45.6
warbler 49.9
Washingtonia filifera 43.48
wasp 43.26, 45, 49.9, parasitic 49.9, 50.44, 45, 
beneficial 46.8
water bug 43.26, 47.37, 58.24
water lily 41.44, 52.21
wax moth 61.30
West Nile virus 45.25, 52.34
wildflowers 50.56, 51.35
wineberry 58.46
Wisteria spp. 46.55, 49.18, 58.34, 
—floribunda 43.48
Withania somnifera 45.17, 49.23
Wolffia spp. 52.33
woodmint 69.32
woodrose 62.11
worms 45.63, 47.18, 49.28, 50.23, 67.23
Xanthoceras sorbifolia 49.24
Xanthosoma spp. 51.22, 71.9, —violaceum 53.59
Xanthoxyllum americanum 45.50
Xenarthra spp 68.6
Xerophyllum tenax 43.48, 54.5
Xiphias gladius 52.30
yeast 74.28
yellow jelly fungus 71.52
yellow pine 65.2
yellow violet 72.57
yucca spp. 43.45, 48, 60, 53.56, 59, 67.9, 
—brevifolia 72.57
Zantedeschia aethiopica 43.30
Zea spp. 48.61, —mays 42.43, 43.15, 16, 34, 
62, 45.64, 47.75, 48.61, 63, 49.26, 28, 54, 
50.16, 22-23, 26, 31-32, 35, 42, 51.20, 22, 
32, 60, 64, 52.26, 29, 38, 45, 58, 65, 53.22, 
54.43, 58, 56.55, 57.19, 58.19, 38, 45, 47, 52, 
59.4, 24, 59.48, 60.6, 14, 27, 61.16, 24, 62.27, 
64.20, 42, 65.57, 66.9, 49, 67.25, 35, 68.25, 
44, 69.60, 70.27, 37, 41, 44, 71.9, 11, 72.19, 
23, 25, 41, 73.21, 26, 51, 74.4, 14, 17, 20, 
23, 29—hybrids 50.57, —hybrids, perennial 
50.57, —mexicana 51.33, —perennis 51.33
Zenaida asiatica 54.42, —macroura 58.11
Zingiber spp 71.52, —officinale 45.34, 52.45, 
71.9, 10, 72.55
Zizania spp. 41.44
Ziziphus zizyphus 52.45, —jujube 49.18, 
60.30, 65.32
zooplankton 44.26, 52.12, 22, 5
Zosteria spp. 52.9
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Reviews
A Ladder to Success
Review by Peter Bane

ROSEMARY MORROW
Earth User’s Guide to Teaching 
Permaculture, 2nd ed.
Permanent Publications. East Meon, 
Hamps. UK. 2013
176 pp. paper. illus. $29.95.

aFTER PASSING OUT OF PRINT 
some years ago, this useful 

compendium of 40 subjects in the 
Permaculture Design Course (PDC) 
has now been reissued. Rowe Morrow 
has taught in most of the Old World’s 
trouble spots from Albania to Afghanistan 
and Cambodia to Uganda. She writes, 
“Dear Teachers: …Tell students they 
won’t be getting their hands dirty. These 
‘bootcamp’ skills follow the PDC and 
will occupy them for the rest of their 
lives. Instead, in your course, they will 
learn to see, consider, analyse, and design 
productive landscapes from balconies to 
large farms and towns. Permaculture uses 
low technology and high science, and the 
PDC always remains solidly based on 
these tangibles.”
 Of course for Rowe, social 
organization and relations are an essential 
component of any productive landscape, 
and ten units of the course address them, 
from ethical money, bioregions, land 
access, and legal structures to urban 
and suburban systems. The structure 
of the book may follow the author’s 
approach in presenting the curriculum 
to students, but teachers will be able to 
arrange the order of subjects for their 
own purposes within broad outlines. Nor 
can this collection of notes be considered 
definitive. It is refreshingly current and 
globally informed, showing that Morrow 
like any teacher of integrity, continues to 
update her material, while remaining true 
to core frameworks. But this work, and 
the author would be the first to say so, is 
imperfect and still undergoing refinement.
 The strength of the PDC curriculum 
lies in its comprehensive and integrated 
nature, well represented here. Without 
wishing to overstate the case, just about 

everything is connected to just about 
everything else, and if some subject 
get slighted on any particular course, 
the fundamental message will still be 
conveyed. That said, it remains an art 
requiring constant practice to present the 
most coherent understanding and useful 
knowledge in the limited time alloted for 
the course, never less than 72 hours, and 

often twice that much as some present it.
 Although there are short sections of 
narrative text in this book, much of the 
material is presented as lists, tables, bullet 
points, and outlines. Most, though not all 
of the chapters are illustrated capably by 
15-year old Gabby Paananen. Though 
somewhat varied in length and approach, 
each subject chapter lays out Learning 
Objectives, Terms, suggested Graphics, 
Ethics, Principles, and an outline of the 
material, followed by suggested Student 
Activities. Morrow’s strength, beyond her 
immense compassion for people, is her 
methodical approach. Young and aspiring 
teachers will benefit from the even-
handed guidance offered here.
 No other resource presently available 
matches the caliber of this work, though 
it is not because any individual collection 
of subject notes is exemplary. They are 
adequate to purpose, disciplined, inspired, 
tested, and the ensemble is compelling 
and impassioned. Rowe’s rigor and her 
powerful intention to deliver real help to 
people across the world shine through. 
Indispensable for permaculture teachers.∆

A Building Primer 
by Peter Bane

MONTE BURCH
Building Small Barns, Sheds 
& Shelters
Storey Publg. No. Adams, MA. 1983.
236 pp. paper. illustrated. $18.95.

UNDER THE GUISE of describing 
farm buildings and how they go up, 

Monte Burch has provided an excellent 
primer to all types of conventional 
construction from foundations to roofs. 
Unexpected but welcome, he also 
has sound advice on site planning, 
topography, sun/shade, and building 
process, including how to keep costs low. 
 You might assume barns would 
be uninsulated, rustic structures, but 
the range of building represented here 
includes insulated horse barns, root 
cellars, carports, rabbit hutches, and 
smokehouses, as well as many basic farm 
and utility structures for humans and 
animals at every range in between. Save 
for a few details on kitchens and toilets, 
there’s enough information here to build a 

home.
 Although he advises that wiring is 
better done by professional electricians, 
he gives enough information that you 
could do many of the basic operations 
yourself while getting a contractor to 
check your work and then hook it up 
to the grid. Plumbing is easier, and 
the carpentry, roofing, and especially 
foundation information is very well 
covered. There is a chapter on door 
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and window openings, and I especially 
appreciated the careful attention to detail 
on water-proofing, insulation, and footers. 
no, understanding detailed information 
on wall-floor joints or hinge recesses 
or a hundred other real-world issues in 
construction is not a snap—even with a 
basic familiarity, you have to concentrate 
to understand. But the core information is 
here, and it’s illustrated well, which helps 
immensely.
 After the basic chapters on site design, 
planning, materials, foundations, framing, 

roofing and siding, windows / doors and 
finishing, wiring, and plumbing, the book 
offers eight plans for different styles of 
barn, complete with commentary, four 
utility structures (woodshed, storage shed, 
etc.), a root cellar/storm shelter, eight 
types of small animal housing for hogs, 
chickens, and rabbits, and a smokehouse. 
Then it closes with a brief but informative 
chapter on fencing.
 I can’t imagine a better introduction 
to the basics of building. The book is 
thorough and leaves no important details 

Better Homes & Chickens
Review by Peter Bane

JESSI BLOOM
Free-Range Chicken Gardens
How to create a beautiful, 
chicken-friendly yard
Timber Press. Portland, OR. 2012.
222 pp. all color. illustrated. $19.95

JESSI BLOOM IS AN AWARD-
winning landscaper in the Pacific 

Northwest and she’s got a knock-out 
name to go with her job. She also loves 
chickens. This book is a testament to 
what you can do with chickens as an art 
form. The photographs are beautiful and 
the birds are clearly happy and healthy. 
Bloom is knowledgeable on both plants 
and birds and lays out a rich spread of 
information. If you are a visual learner or 
in the least bit intimidated by the idea of 
keeping poultry, the imagery should put 
you at ease. These birds are movie stars, 
and they know it. They play well with 
children too. There is not a whisper about 
eating them, though you are welcome to 
the eggs.
 The information in here is good, but 
the design of the book may be even better. 
It is not linear, though there’s definitely a 
front and a back. Nearly square and with 
big color spreads, it invites dipping, like a 
good hors d’oeuvre sauce. There is a table 
of contents and an index too, if you want 
to find specific subject matter, but let your 
fingers lead and your eyes follow; the 
reward will be substantial. Lush, certainly 
not spare, the book verges on chicken-
garden porn, but hey, it’s fun. Since all 
the essentials are covered, why complain? 
Just lay back and enjoy it.

 Jessi tells us about clipping wings, 
with a photo that shows just how and 
where. There’s a nifty section on training 
your birds and a few notes on hypnotizing 
them too. Compost, feeding, diseases, 
protection, chicken tractors and varmint-
proof cages, they’re all here. Also we get 
the skinny on predators from minks to 
coyotes to Fifi the neighbor cat to bald 
eagles! Not expected, but neatly delivered 
in the chicken sandwich is a pretty good 
treatise on ecological suburban gardening.
 About the only thing to regret is the 
poor readability of a few of the chapter 
opening pages, which the book designer 
chose to put in white type on orangey-red 
or pale turquoise backgrounds. They’re 
distracting, even if well written. I’m 
not sure though, that you’re expected 
to read this book so much as eat it with 
your eyes. The pictures keep defeating 
the habit of moving across the page from 
one line to the next. Still, even the photos 
are redolent with ideas, from using old 
trellises laid down to keep the birds out of 
your tender seedlings to fitting a chicken 
coop into your carport, there’s something 

to be learned on most every page.
 Permaculture informed and entirely 
fetching, Free-Range Chicken Gardens 
marks the arrival of the pampered and 
respectable hen on the American urban 
scene. Take this to your next city council 
meeting and demand to know, “Why 
not?!”       ∆

unremarked. If you can master these 
skills, you could build anything pretty 
much anywhere in the agricultural regions 
of North America, and build it to last 
a lifetime or longer. There’s nothing in 
here about natural construction, or ultra-
low cost shelters of raw materials, native 
style, so parts of the book will age out 
with the disappearance of the industrial 
economy, but I’d still put it on the short 
list to take to any new place or to read 
before any construction project. ∆

A Bridge from Nowhere
Review by Peter Bane

ALI BERLOW
The Mobile Poultry 
Slaughterhouse
Building a humane chicken 
processing unit to strenthen 
your local food system
Story Publg. No. Adams, MA. 2013.
133 pp. paper. illustrated. $14.95.

mOBILE ABBATOIRS or 
slaughtering plants are the cutting 

edge of the local foods movement. Since 
reasonable rates of return on labor are 
limited by mechanization and the price of 
vegetables, the classic CSA, small-farm 
start-up strategy is, if not quite a dead 
end, at least a hard row to how. Selling 
meat or dairy is one of the few reliable 
ways that farmers can stabilize and 
bolster their incomes without breaking 
their backs. (See also Jean-Martin 
Fortier’s The Market Gardener, reviewed 
below.) But by federal law, slaughter 
of large animals must take place in a 
federally inspected plant, of which there 
are too few. For smaller animals such as 
poultry, however, there are loopholes. Ali 
Berlow tells the story of her community’s 
efforts to thread their way through 
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bureaucratic obstacles to create a poultry 
slaughtering “cart” on Martha’s Vineyard.
 Both prosperous and at the same time 
disadvantaged by geographic isolation, 
the island community (seven towns, 100 
square miles, five miles off the mainland) 
depends on a ferry (shut down in bad 
weather), so that island farmers wishing 
to sell meat had to take their animals 
over a difficult connection and drive 
sometimes as much as four hours to an 
inspected meatpacking plant, then return 
sometime later (two more ferry trips) to 
pick up the packaged meat.
 The effort to break out of this 
geographic and bureaucratic confinement 
was not easy; it took four years. Berlow 
details every step, hoping to make 
the path easier for others. The goal is 
laudable (good clean meat, humanely 
raised and slaughtered, more income for 
small farmers), but nothing good comes 

easy in the wake of empire. Centralization 
in the food and especially in the meat 
industries is intense. Regulatory concerns 
are high—not exaggerated, but certainly 
often misplaced—and legal pathways for 
local food are too few.
 Descriptions of the equipment and 
how they acquired and came to use 
it go hand in hand with the political 
organizing, lobbying, negotiations with 
state regulators, and nonprofit clambering 
that made theirs a successful, community-
based, and legal route to expand the local 
food system. Thus far, $200,000 per year 
has been kept on the island as a result.
 The book is slender but the tale is 
riveting; Berlow is a woman with a 
mission and you know it. There are not 

only precise descriptions of how to kill 
a chicken quickly and cleanly, but also 
how to get the viscera out, the feathers 
off, and the carcass into a clean plastic 
bag with mechanical assistance so the 
butchers can make decent wages without 
contaminating the meat or creating 
pollution. We learn, as Berlow did, 
that there is a season for chickens, and 
much more. This did not have to work 
out well, but it did, and the trend is 
growing nationwide. Friends in Virginia’s 
Shenandoah Valley used a mobile 
slaughtering wagon on their farm several 
years ago to process 200 birds. That’s the 
scale of operation that matters greatly to a 
small farmer but for which the industrial 

Grow Your Own
Review by Peter Bane

LEWIS HILL
Secrets of Plant Propagation
Starting your own flowers, 
vegetables, fruits, berries, 
shrubs, trees, and houseplants
Storey Publg. No. Adams, MA. 1985.
168 pp. paper. illustrated. $19.95

a WELL-REGARDED CLASSIC of 
the literature, Hill’s book covers the 

waterfront of techniques for the home 
or small commercial grower. Illustrated 
with clear and simple drawings for all key 
concepts, it is written in plain English in 
a personal voice. Hill tells the tale of his 
accidental initiation to plant propagating, 
which suggests that if he could learn the 
trade, anyone can.
 My own interest is chiefly in 
propagating plants for the vegetable and 
flower garden as well as trees, shrubs, 
and other plants for the homestead, 
but if you imagine yourself growing 
for sale, this book should provide an 
adequate foundation. Many of the 
recommendations regarding sanitary 
conditions (sterilized soil mixes, etc.) 
come out of the author’s commercial 
experience. We know from our own work 
that a wide range of conditions and soil 
mixes will produce good results, but the 
novice is well served by conservative 
advice. 
 The author’s location in Vermont 

meat system has no answers.
 The book’s story is compelling but 
it’s purpose is entirely practical: to make 
sure that more communities succeed 
as they step onto this path toward food 
sovereignty. Berlow is remarkably 
clear—mobile slaughterhouses are an 
interim step. They cost a minimum wage 
salary to buy, and they will be abandoned 
when local butchers can slaughter all 
kinds of animals for local sale. But this 
weird and unlikely step is part of the 
bridge to a future we all need, and it 
seems to be one of the only pathways 
out of the bind that industrial meat has 
created. For serious advocates of local 
food, this is required reading.      ∆

has given him plenty of exposure to 
variable spring weather with conditions 
whipsawing between hot and cold in a 
matter of hours. Thus, his encouragement 
and direction for the use of greenhouses, 
cold frames, hot beds, and other season 
extension methods are well considered 
and useful. Climate variability has made 

controlled growing conditions more 
important than ever. In this technical 
area, polycarbonate as a covering was not 
yet common when Hill wrote 30 years 
ago, and so his evident frustration with 
the limits of fiberglass and other early 
rigid covers is dated. These, and a certain 
reluctant acceptance of agrichemicals 
mark the era when Hill learned his craft. 
Today, we know that it isn’t necessary to 
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depend on toxins, that rigid greenhouse 
covers do not have to discolor with time, 
and we are wary of using much peat 
(which he extols), as it is known to be a 
non-renewable resource. Aside from these 
small deflections, Hill’s guidance remains 
sound; his techniques have not been 
improved upon and still form the basis of 
good practice today.
 The chapters begin with organizing 
the home nursery, an essential foundation 
of any good and productive garden, 
and then proceed to address seed work, 
divisions, layering, cutting, grafting, 
bud grafting, and even tissue culture, 

something most home growers will 
not need to know. The illustrations are 
very helpful and carefully done. Bits I 
appreciated include some guidance to 
collecting wild seed and plants. Though 
this must always be done with an eye to 
maintaining wild populations unharmed, 
it represents a base layer in our human 
relation to the Plant Kindom that grounds 
all the nursery work in nature. The book’s 
Part II gives details on more than 300 
types of plants, from begonias to pine 
trees, including the arcana of stratification 
and germination requirements, whether 
layering or cutting can succeed, etc. 

Scores of tropical fruits and trees such 
as citrus, coconut, coffee, norfolk 
Island Pine, and tender perennials such as 
Camellia and Bouganvillea are included, 
so readers in subtropical regions need not 
feel their situations have been neglected.
 Recommended for its clean layout, 
ease of readability, and spare, simple 
approach, Secrets of Plant Propagation is 
an eminently practical and unpretentious 
guide to starting young plants that 
should serve beginner, intermediate, and 
advanced gardeners almost equally well. 
∆

Catch More Rain 
Review by Peter Bane

BRAD LANCASTER
Rainwater Harvesting for 
Drylands and Beyond, Vol. 1, 
2nd ed.
Guiding principles to welcome 
rain into your life and landscape
Rainsource. Tucson, AZ. 2013.
272 pp. paper. illustrated. $29.95.

FIRST ISSUED IN 2006 and updated 
in small ways several times since, 

Volume I of Brad Lancaster’s emerging 
series on water harvesting has been 
dramatically expanded in this edition. 
Already a high-quality resource on water 
management, this edition has added new 
material on greywater collection and 
reuse, water harvesting techniques, and 
what the author calls “integrated design,” 
or the inclusion of solar and other 
environmental influences in the thinking 
that shapes water flows and uses. There is 
an expanded appendix on sun angles and 
paths, consisting mostly of new charts 
and diagrams, and two entirely new 
appendices on harvesting wind, snow, and 
biomass drifts (which act like water flows 
in some ways), and on the nexus between 
water use, power production, and carbon 
footprints. There are added references, 
a larger glossary, a bigger index, new 
pages on plant lists. But perhaps most 
noteworthy are a big expansion of the 
excellent material on patterns of water 
flow and appropriate responses, and 
a dramatically larger chapter on the 

author’s home and neighborhood as 
examples of good practice.
 The book had many fine illustrations 
and photographs in its first edition, but 
these have been supplemented with more. 
Quite a bit of the new material consists of 
tables and charts, of which the author is 
obviously fond. It’s a good way to pack 
a lot of information into a small space, 
but it’s dangerous territory too. Some 
readers will glaze over the visual clutter, 
and the possibility of serious error grows 
geometrically with each line of numbers 
at the same time that it gets harder to 
detect. 
 The importance of water to 
productivity and health in landscape 
cannot be overstated, but in drylands it is 
almost everything because of its relative 
scarcity. Thus, the keen focus of this book 
and its companion Volume 2 are readily 

understood. Tucson, where the author 
lives, gets 12” of rain in an average 
year, a fact that makes the abundance so 
evident in Chapter 5’s display of his home 
territory all the more impressive. Those 
of us with more rain- and snowfall can 
be grateful but still learn from this keen 
assembly of good thinking.
 I am particularly attuned to pattern 
thinking in design and enjoyed seeing 
the expanded section on flow patterns 
and responses to them that Brad included 
here. The illustrations are better and there 
is more narrative, and overall this is a 
gain. By book providence, I dove into 
the pattern Break Lines and Keylines, 
which describes the shape of slopes and 
where to intervene to best effect. The 
first edition of this spoke only of steep 
and gentle slopes: gentle above the break 
line or crest of a slope and below the 
keyline or place of inflection (Brad calls 
this a contour, which is close but not 
quite accurate); steep slopes define the 
area between these lines. This was clear 
enough and Brad recommended working 
above the break line to retain water, and 
below the keyline to spread it, with which 
I completely agree. In the 2nd edition, 
he ventures into the hazardous terrain of 
convex and concave descriptors and gets 
it (accidentally I am sure) reversed. (The 
drawing nearby shows it correctly, which 
helps but also adds to the confusion.) 
Convex slopes are those below the break 
line and above the keyline; in other 
words, the upper part of the slope. There 
the slope bulges out from the angle of the 
hill and gets steeper as you go downhill, 
increasing runoff and erosion. concave 
slopes occur below the keyline or point 
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of inflection as water slows, spreads, 
and drops sediments. They become 
less steep as one moves downslope. 
The directives for action are much the 
same as previously indicated, though in 
this edition Brad adds the advice that 
storing too much water too high (above 
the break line) can lead to problems, 
which is also true, and reflects a more 
nuanced understanding. a saturated upper 
slope can slump, leading to landslides 

in the worst situations. Since the author 
is committed to regular revisions, the 
next printing provides an opportunity 
to reverse the confusion around convex 
(upper) and concave (lower) parts of the 
slope.
 In its new and expanded form (108 
extra pages), Volume I of Rainwater 
Harvesting bids to become a more 
comprehensive design resource for 
home settlement, though in this arena, 

its focus on the Desert Southwest is 
tighter. Reflecting the author’s continued 
growth in design experience, knowledge 
gained from the writing project itself, and 
commitment to holistic problem-solving, 
the 2nd edition delivers significantly 
greater value than the first, more than 
justifying the slight price increase. Still 
the best two-volume work on water 
collection and conservation, this work is 
well on its way to becoming a classic.   ∆

The Joy of Apples
Review by Peter Bane

ANNIE PROULX & LEW 
NICHOLS
Cider: Making, using & enjoying 
sweet & hard cider, 3rd ed.
Storey Publg.. No. Adams, MA. 2003.
219 pp. paper. illustrated. $14.95.

WRAPPED AROUND THE 
core of this cider-making 

manual is a sweet story of apples, for 
cider was the dominant use of these 
famous fruits and is the pre-eminent 
American drink. Apples, where they 
grow well, are the indispensable fruit of 
the homestead, abundant, versatile, and 
easily transformed into a wide variety 
of products from animal fodder to the 
most sublime of brandies. Yoked to 
the sometimes lavish productivity of 
tree crops, the wide diversity of apple 
varieties provides a rich substrate for 
cultural variation.
 There is as much here as one might 
care to imbibe of apple genetics, 
reproduction, tree planting, grafting, 
varieties, and cultural requirements. 
The authors review the various apple 
growing regions of Canada (only), on the 
assumption I think, that apples do well 
enough in most of the lower 48 that only 
the climatically challenged North needs 
special attention. of course Florida is 
beyond the easy range of good apples, but 
some varieties will tolerate its warmth.
 Whether you want to make cider or 
simply have apples for sauce and pie, 
this would make a suitable guide to the 
fruit, as it covers many of the better 
varieties and discusses the qualities of 
flavor that make them suitable. Cider is 
usually made from a blend of sweet, tart, 

and tannic apples, the latter types seldom 
seen in supermarkets. Crabs and many 
traditional varieties such as Northern Spy, 
Cox’s Orange Pippin, and Rhode Island 
Greening have the acidity that boosts 
flavor in good drinking ciders.

 Whether you prefer a bubbly 
sweet cider, or a very dry and more 
alcoholic type, the authors are very 
clear that you should use only good, 
clean fruit—never mind the occasional 
worm, it adds body—but not windfalls 
or anything spoiled. Feed those to the 
pigs or the chickens. Apples for cider 
are traditionally “sweated” by allowing 
them to shrivel and soften slightly (cider 
varieties are often very hard fleshed, even 
when ripe), then the fruit is ground and 
pressed. 
 The book gives a great deal of 
attention to equipment, from barrels to 
jugs and carboys, and includes plans 
(of a sort) for making your own press. 
I think I’d rather have larger drawings, 
but one could improvise. The recipes are 
extensive and easy to comprehend, and 
the authors articulate all the steps in the 

process, including use and reuse of the 
pomace, or pressings.
 A handsome small book with good 
illustrations, fine writing, and an obvious 
love of the subject, this should be a first 
step for any aspiring apple grower or 
home fermenter. The authors have a good 
perspective on cider in both Europe and 
North America and comment extensively 
on the variations generated on both sides 
of the Atlantic. There is a fairly careful 
exposition of the law and tax situations 
regarding alcohol in both the US and 
Canada. From orchard management, 
soils, disease control, variety selection, 
and microclimates, to the details of 
barrel repair, racking, and clarifying the 
hooch, you would be hard pressed to find 
more or better guidance between two 
(attractive) covers anywhere. Oh, and it’s 
a pleasure to read; I couldn’t put it down. 
Highly recommended.        ∆

Eat What You Kill
Review by Peter Bane

JOHN J. METTLER JR., DVM
Basic Butchering of 
Livestock & Game
Beef • veal • pork • lamb • 
poultry • rabbit • venison
Storey Publishing. No. Adams, MA. 
rev. ed. 2006.
192 pp. paper. illustrated. $16.95.

JUST WHAT ITS TITLE SAYS, this 
well-illustrated work has stood the test 

of time, having been written a generation 
ago and having sold 200,000 copies since. 
Mettler worked as a veterinarian in the 
U.S. Army during the War in the Pacific, 
training islanders to slaughter and butcher 
meat in the wake of the U.S. forces’ 
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westward advance toward Japan. His 
writing is clear and the many illustrations 
are good. It would be challenging to 
learn to kill and take apart a large animal 
with this book alone but, with the help 
of several others, could clearly be done. 
A better path would be to work with an 
experienced butcher or neighbor who 
has done the work. Still, in view of the 
decline of community food systems and 
the loss of skills, that may not everywhere 
be possible.

 Terminology in meat cutting is arcane 
and even good cooks only know the 
shopping end of things. Tools too are 
distinctive, though the author makes clear 
that common substitutes (a carpenter’s 
saw for a meat saw) will do the job. 
Blades, however, must be sharp, and he 
points out just how to keep the edge on a 
knife, why a steel is necessary, and how it 
must scarcely be heard.
 After some introductory remarks 
about tools and working spaces (he 
imagines you may be butchering in a 
barn or a shed with straw or sawdust on 
the floor), the author takes us through 
seven chapters on the principal meat 
animals listed in the book’s subtitle, and 
then offers a few comments on unusual 
or less popular domestic livestock and 
game: horses, bison, woodchuck, and 
raccoon. In a book about blood and guts 
he tells a side splittingly funny tale about 
goat meat. The last third of the book 
is dedicated to methods of preserving 
meat, including instructions for making 
a simple smokehouse, and recipes for 
old-time flesh foods. If you’ve never had 

souse, corned tongue, pickled pigs feet, or 
sweetbreads (with lobster no less), here’s 
testimony that many have enjoyed these 
nutritious delicacies before you.
 The emphasis throughout is on 
responsible and humane slaughter that 
minimizes suffering to the animal, and 
as well on proper sanitary handling to 
avoid food-borne illness. Mettler offers 
tips on this throughout, but also stresses 
how to evaluate an animal’s suitability 
for the knife. He has clearly seen a 
number of cases where prompt action by 

the farmer was needed to turn a tragic 
accident (pregnant cow with a broken 
leg) into a much appreciated windfall. 
By implication, the culture of animal 
husbandry, slaughtering, and processing 
was a communal endeavor that sustained 
humans well in difficult environments 
and will again. Whether we ever pick up 
the shotgun or the knife ourselves, this 
ancient adaptive enterprise deserves our 
respect.
 Recommended for its high quality 
information, both textual and graphic.   ∆

Efficient Modern Farming
Review by Peter Bane

JEAN-MARTIN FORTIER
The Market Gardener:
A successful grower’s 
handbook for small-scale 
organic farming
New Society. Gabriola Isl. BC. 2014.
223 pp. paper illustrated. $24.95.

cAREFUL AND THOROUGH, 
Jean-Martin Fortier offers a 

comprehensive guide to the arts of market 
farming from the vantage of 10 years’ 
success. His 1.5 acres of vegetable beds 
gross about $120,000 per year, employ 
himself and his wife plus one full-time 
and one part-time helper, and yield 
about 50% profit over a 9-month season 
in southern Quebec. The farm, which 
includes some wooded land, tree crops, 
and at least two ponds, covers about 10 
acres an hour south of Montreal. Despite 
virtually kissing the Vermont border, St. 
Armand has a cold, snowy climate (at 
the latitude of Duluth) and the Fortiers 
are able to cultivate crops for three-
quarters of the year only because they 
have invested in a greenhouse and two 
hoophouses (5500 sf total). In view of 
the rigors of climate, and despite the 
proximity of a large metropolitan market, 
their accomplishments are impressive.
 Central to this success is the author’s 
attitude of determination and a focus 
on the objective of growing for market. 
Wanting a life on the land, largely 
unmarred by mechanical and chemical 
masters, Jean-Martin and Maude Helene 
chose (after renting for a couple of years 

elsewhere and making early mistakes) a 
small property on a gentle south-aspected 
slope with an old rabbitry building. 
This they converted to their home and 
“warehouse” or packing barn, selecting 
the southern end of the building for 
living. They surrounded the structure 
with ten plots of 16 beds each, precisely 
100’ in length and 30” in width with 
18” pathways between the straight-
as-an-arrow beds. Some lie E-W and 
other N-S according to land contour and 
convenience, but all are nearly equidistant 
from the farm center and easily served by 
a buried ring water main that surrounds 
the building and offers easy-on, easy-
off fire-hydrant type connectors for 
standardized hoses that have identical 
connectors on both ends (no reversing). 
Attachable to these as needed are six 
four-post spray irrigation rigs that can 
water half a plot each (the whole garden 
in three days). The pump is sized to 
run three rigs at a time without losing 
pressure, and it draws water from a pond 
several hundred feet distant in the woods. 
The pump is electric and can be turned on 
by a switch at the house.
 The careful engineering, planning, and 
systematic thought that have gone into Le 
Grelinette (named for the French word 
that describes a broadfork, “le grelin”) 
undergird the farm’s success. Machinery 
has been chosen to limit cost but provide 
real power and boost output. The Fortiers 
use a two-wheel walking tractor with 
numerous implements including a flail 
mower that helps them cut cover crops 
close to the ground and chop the material 
finely. They work to limit tillage to 
superficial stirring of the surface and 
times of the year when earthworms are 
not present (as in early spring). For 
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this they find that a power-harrow with 
vertical shafts spinning several point 
blades is best. They have foresworn larger 
tractors in favor of the smaller machines 
and hand tools that can meet their spatial 
requirements. Some bulky work such as 
the annual distribution of compost and 
loosening of the soil by le grelin, is done 
by hand or from wheelbarrows. Every 
technical choice has been considered for 
its costs versus outputs.
 Uniform 30-inch beds match the 
small-scale machinery widely available 
for market gardeners. Much of this is 
made in Europe or Japan, but more is 
being manufactured in the U.S. today. 

Also uniform are the bed-length row 
covers—used for frost protection and to 
prevent insect damage, and the garden-
sized black tarps which are among their 
best tools for eliminating both weeds and 
weeding. An accidental discovery, this 
occultation, as it is called in France, is 
among their many open secrets.
 Imagine a permaculture layout (central 
home and work space under one roof, 
radial beds, compact shape, small-scale) 
married to industrial engineering (time 
and motion study, unnecessary steps 
eliminated ruthlessly), combined with a 
scientific approach to nutrient demand 
(balanced and lengthy crop rotations), 
and organic fertility supply (purchased 
compost—3% of gross revenue—and 
poultry manure plus cover crops of 
cereals and legumes). Capital allocations 
have been made with the severe scrutiny 
and calculus of a 1949 small-town 
banker. This is all translated into money 
through the vehicle of a CSA subscription 
scheme and selective sales to a local 

restaurant, a grocer, and a few farmers 
markets. Marked by economy of means 
and a focus on profitable crops (the book 
provides a table), Le Grelinette renews 
the age-old dream of country living 
coupled with modern sophistication. It 
should inspire another generation already 
looking to the land for sanctuary.
 Unusual in its quiet fervor, this 
book’s original French text, translated 
superbly into English, combined with 
the author’s well-organized mind give 
a lucid and spritely but sober flavor to a 
tale of masterful accomplishment. Fortier 
succeeds because he has harnessed small 
amounts of fossil energy strategically, as 
we must all now do for the foreseeable 
future. The apparently sustainable (good 
and increasing) fertility of the farm’s soil 
comes from continuous and measured 
inputs that are in part industrial. The high 
profit margins are an artifact of careful 
selection of means, but also of the energy 
of gasoline—just much less than most 
farmers use—applied where it matters 
most. The author writes of enjoying the 

long bright days of the growing season 
largely free of the noise and smells of 
machinery, drunk with birdsong and the 
rhythm of hoeing, planting, and harvest. It 
is an appealing vision, and the resources 
for creating it are brought close at hand 
between the covers of this book.
 Replete with many charts, descriptions 
of crops and their role in the farm’s 
economy, a listing of CSA weekly shares 
(box contents and value), directions for 
crop planning, capital budget ($39,200), 
farm layout and soil preparation, 
weed and insect management, post-
harvest handling, tool selection, and 
every imaginable component of a 
successful market farming career, The 
Market Gardener should become an 
overnight best seller in its field. Fortier’s 
familiarity with and avowed application 
of permaculture is limited to its insights 
into spatial organization, microclimate, 
economy of means, etc., but he is 
certainly committed to many of its 
broader aims, and we should embrace his 
success as part of our own.       ∆

Jewish Cultural Ecology
Review by Arjuna da Silva

YIGAL DEUTSCHER
Envisioning Sabbatical 
Culture: a Shmita Manifesto
www.7seeds.org/manifesto
online free. 60 pp. printed $18-26.

mORE THAN A MANUAL for 
Jews striving to join religious 

values with the teachings of ecology 
and permaculture, Yigal Deutscher’s 
Envisioning Sabbatical Culture is 
an extensive design guide for any 
community settling on land with the 
intention of making and keeping it fertile.
 Yigal is an American-born educator, 

farmer, and permaculture designer. a 
long-time student of Jewish culture and 
spirituality, he’s studied and plied his 
trades throughout North America and also 
in Israel and australia, and is associated 
with Hazon (Hebrew for vision; www.
hazon.org), an organization dedicated to 
creating “healthier and more sustainable 
communities in the Jewish world and 
beyond.” He has given us a 60-page 
unnumbered booklet of inspiration, 
beauty, and gargantuan meaning. 
 In these pages, we are treated to a 
poetic and elegantly illustrated journey 
through ancient memory, recorded 
history, scripture, human potential and 
frailty, the ecological dilemma, the design 
principles of permaculture, and a cosmic 
invitation to recreate our communities 
and thrive. The author uses many 

Small Farm Internship • Southern Indiana 
Garden Farming is the future and it’s here now, 3 miles from Indiana University. 
Renaissance Farm offers room, board, and mentorship for a single individual or 
couple committed to deepening permaculture practice in exchange for part-time 
but continuous farm work and caretaking. Preference given to those who have 
completed the PDC. Minimum commitment six months. Non-smoking, private 
room, omnivorous diet favoring fresh, local foods. Orchard, bees, plant propaga-
tion, food forestry, hedging, building and craft skills. Resume and letter of intent 
to RF, PO Box 5516, Bloomington, IN 47407. Pcactivist@mindspring.com.
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voices and the songs of many masters 
(including the verses of Gibran and Hafiz, 
the teachings of the Hopi and Iroquois 
Nations, the Samurai Code) to deliver his 
impassioned plea: Here are solutions—
are we ready to take them on?
 “These are potent times of transition,” 
begins the appeal, ”from perceived 
scarcity to revealed abundance, from the 
age of the individual to the age of the 
communal. The invitation is wide open 
for us all to reimagine the story of Self, 
the story of Community.” Are we ready? 
“In this timeless story,” it continues, 
“there is a code which lays out the vision 
for a sacred community grounded in 
abundance, equality, generosity, love, and 
the ability to trust in the unknown.” The 
code is found within the Shmita cycle.
 Shmita (Hebrew for “release”) refers 
to an ancient teaching that honors the 
interwoven needs of Earth, Self, and 
Community. It seeks to balance excess 
and minimize depletion, and proclaims 
that in the seventh year of settlement, 
an agricultural community must let  
cultivated land lie fallow and recover—to 
be released from enslavement to the 
settled human cause: a sabbath for Earth.
 Elsewhere, Yigal has written: “Shmita 
is not an isolated moment, but rather a 
cyclical expression of vibrant culture 
rooted in local food systems, economic 
resiliency, and community empowerment. 
For us today, the Shmita cycle can take 
shape as a story of transition, from the 
isolated self towards holistic community.”
 During the first six years of the cycle, 
the land is worked for its yields and its 
harvests are stored, so that in the seventh, 
Shmita year, the land can recover. Wild 
plants and perennial crops become the 
complement to what has been stored.
 Simultaneously in the seventh year, 
those who have been economically 
disadvantaged—who have not had land 
to cultivate or perhaps whose crops 
have failed—are welcome to glean from 
the gardens and fields that may yet be 
producing. Actually, the tradition says 
that during all years of the cycle, extra 
should be planted for the landless and the 
poor. Even more impressive, the Shmita 
is a year for forgiving all personal debts 
within the community! (A bit of research 
shows that not many Jewish communities 
follow Shmita law to the letter.)

 The real challenge of the Shmita 
plan, beyond the sacrifice of unpaid 
promises, lies in the last and first years. 
Not only during the seventh year does 
the community simplify its menu and 
expectations (not to mention lighten 
its workload), but also, planting does 
not resume until the first year of the 
new cycle. Until that harvest, the 
community remains dependent on stored 
and perennial foods. A practice of belt-
tightening, waistline reduction, and trust 
in nature’s potential abundance promises 
some wise collective discipline.
 “Taken on its own, Shmita is a riddle 
with no answer,” writes Deutscher. “In 
order to understand it, we must connect 
the individual parts to its flowering 
conclusion.” In effect, “the first years 
of the cycle are those of cultural design, 
and the seventh is the indicator year; 
the ultimate ‘check-in’ to see how 
we are doing in our efforts towards a 
‘permanent-culture.’”
 According to Rabbi Sid Shwarz of 
the National Jewish Center for Learning 
and Leadership, who gave the keynote 
address at the first Jewish Intentional 
Community Conference last November, 
non-Hassidic Jewish communities around 
the country are struggling to sustain 
meaningful participation, especially by 
youth, young families, and progressive 
elders (www.tikkun.org). 
 In Envisioning Sabbatical Culture, 
Jews and other community pioneers are 

offered a beautifully-layered diagram 
of the relationships and strategies 
that must be called upon for a Shmita 
culture to evolve. Sabbatical success 
depends on community—on a collective 
comprehension of the complex networks 
that evolved in another time and place 
and now want to be remembered for their 
contribution to a holy, sustainable life.
 Because I live in a permaculture-
driven community, Yigal Deutscher’s 
Shmita treatise makes poetry out of my 
lifestyle; and the indigenous cultural 
tradition he writes about creates order for 
my own Diasporic Jewish soul. I suspect 
it will do the same for any somewhat 
Jewish person who is curious about the 
encrusted, overgrown fields of Jewish 
culture of the last half-millennium. 
 This is a booklet of praise—like a 
tablet of psalms, in a way. Neither chants 
nor hymns, the text is more a collection 
of songs—odes, really—to the rhythms of 
life. Designed with impeccable detail, in 
Hebrew some but mostly in English, the 
graphics and original art alone are worth 
the purchase. As a story about a particular 
religious group, it’s certainly fascinating. 
Read by a permaculture communitarian, 
it’s… well… like a sort of… er… 
mmm… bible.
 The next Shmita Year begins on the 
eve of September 26. That means the next 
seven-year cycle begins on the Jewish 
New Year in 2015.                  ∆

Lift Your Game

Permaculture Teacher Training
Ann Arbor, Michigan • November 9-13

 Learn to create the Culture in Permaculture. Engender hope, summon 
empowerment, heal lives. This 5-day intensive delves into the magic of 
group learning through the lens of the Permaculture Design Course and its 
universal elements. With insights to learning methods, students will present 
a series of lessons, receive feedback, and tackle the challenging business 
of organizing events and creating programs and curricula. An invaluable 
step on the road to professional competence, this training will enable you 
to transform yearnings into vocation, and to take up the mantle of change 
agent. Taught by master teachers Peter Bane and Sandy Cruz, who between 
them have trained more than 2,000 permaculture students across the Ameri-
cas, this course offers a critical opportunity for community leaders. PDC is a 
prerequisite. Application required. Fee: $800 by 9/1; $900 after. Pmt. plans 
available. 
 Peter Bane, 812-335-0383, pcactivist@mindspring.com
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EVENTS

Permaculture Design Course
Oregon
 Dates: June 15-July 19
 Location: Cottage Grove, OR
 Description: Aprovecho’s Sustainable Liv-
ing Skills Program is the oldest program of its 
kind in the Northwest and includes hands-on 
training in appropriate technology, sustain-
able forestry, natural building, and sustainable 
agriculture. The 72-hour Permaculture Design 
curriculum is woven throughout the program, 
leaving students with a framework for inte-
grating strategies and techniques into cohesive 
designs for sustainable human settlement.
 Instructors: Abel Kloster, Tao Orion, Jude
   Hobbs, Marisha Auerbach,  
  Rick Valley and guests.
 Cost:  $2,200-$3,000
 Contact: Aprovecho Institute
  541-942-8198
  abelkloster@aprovecho.net
  www.aprovecho.net

Permaculture Design Course
Washington
 Dates: July 13-August 2
 Location: Orcas Island, WA
 Description: Approximately 144 hours of classroom and hands-on education. Including: 
design methodologies, observation skill building, whole system design, annual and perennial 
foods, water/energy/waste techniques, appropriate construction, plant propagation and culture, 
outdoor mushroom cultivation, herbs and fiber use, and animals. Agricultural strategies for dry-
lands, wetlands, and everything in between will be observed, discussed, and implemented at our 
ever-evolving homestead.
 Please note that this course is intensive! If you’re looking for a dawn to dusk, information-
loaded Design Course, this is the one for you! 
 Instructors: Doug Bullock, Sam Bullock, John Valenzuela, Dave Boehnlein, and guests
 Cost:  $2,000 
 Contact: Bullock Homestead, 360-840-8483,  info@permacultureportal.com

Advanced Design Intensive
Oregon
 Dates: August 11-15
 Location: Cottage Grove, OR. 
 Description: The focus of this course is to 
guide aspiring Permaculture designers in the 
techniques of professional design. We will 
cover all aspects of working with clients, from 
business structure and proposals, communica-
tion and presentation skills, consultations and 
interviews, and hand drawing and computer 
assisted design. Our goal is to concentrate on 
methods of design and accessing available 
public resources.
 Instructors: Andrew Millison, Jude Hobbs
 Cost:  $735, includes meals, 
  camping, and instruction.
 Contact: 
                         www.cascadiapermaculture.org

Permaculture Teacher Training
Oregon
 Dates: August 3-9
 Location: Cottage Grove, OR
 Description: In this dynamic and interac-
tive course, you will learn significant teaching 
techniques to communicate Permaculture 
principles and strategies in a wide variety 
of settings. Our goal is to encourage and 
inspire your unique strengths and talents by 
demonstrating diverse teaching modalities 
such as lecture, facilitating class discussions, 
storytelling, utilizing visual aids and hands-on 
projects. In this setting of active learning, you 
will experience essential practice by preparing 
and co-teaching multiple presentations.  
 Instructors:  Jude Hobbs, Andrew   
  Millison, and guests
 Cost:  $925. Includes course materi-
als, camping and three deliciously local meals 
a day. Early registration discount of $50 by 
July 12th. Limited local work trades available
College credit available: write for cost and 
specific details. 
 Contact: www.cascadiapermaculture.com

23rd Annual
Permaculture Design Course
Oregon
 Dates: December 4-16
 Location: Lost Valley Ctr., Dexter, OR. 
 Description: Permaculture is a whole 
systems method of design that offers ways for 
you to create permanent culture by conscious, 
sustainable use of resources in all aspects 
of living. It offers a positive response to the 
uncertainties of the future. This PDC offers a 
guide to how to make effective decisions in 
everyday life.
 Instructors: Jude Hobbs, Rick Valley,   
  Marisha Auerbach
 Contact: 541-937-3351 x202.
  programs@lostvalley.org                        

Earth Activist Training
British Columbia
 Dates: May 16-31
 Location: Shawnigan Lake, BC
 Description: A two-week permaculture 
design certificate course with a focus on orga-
nizing and activism, and a grounding in earth 
based spirituality. Learn how to heal soil and 
cleanse water, how to design human systems 
that mimic natural systems, using a minimum 
of energy and resources and creating real 
abundance and social justice. Participatory, 
hands-on teaching with lots of ritual, games, 
projects, songs, and laughs along with an 
intensive curriculum in ecological design.
 Instructors: Starhawk, Charles Williams
 Cost: $1,970 (incl. camping & meals)   
  $1,200, tuition only
 Contact: info@ourecovillage.org
                       earthactivisttraining@gmail.com 
  www.earthactivisttraining.com                      

Convergences
North American Permaculture
Minnesota
 Dates: August 29-31
 Location: Harmony Park 
  in Clark’s Grove, MN. 
 Description: This very first NAPC offers 
a special opportunity to meet up to 1,000 
permaculture movers and shakers from across 
North America to share our successes and 
strategize how to create a permaculture future. 
Permaculture pioneers, authors, teachers, orga-
nizers, consultants, visionaries, and farmers 
getting together to talk story and build symbi-
otic relationships. 
 Cost:  $133 for adults by 5/31; 
  $144 after.
Contact: www.northamericanpermaculture.org

West Coast Women
Washington
 Dates: September 18-21
 Location: Monroe, WA
 Description: Where ‘Full Steam Ahead’ 
melds with ‘Relax and Receive’ for Continu-
ous Thrivability. We will take a central focus 
of taking permaculture beyond an interest or 
hobby to inspiring women with permaculture 
examples to find their path to right livelihood 
and thrive! Thrivelihood!! Come connect, 
learn, and laugh! In a breathtaking space, sur-
rounded by nature and amazing women, you 
will be inspired and invigorated. 
 Cost:  $325 before 5/31; $350 after
 Contact: 
           http://westcoastwomenspc.weebly.com
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Cob Building Hands-On 
Permaculture Design Course
Pacific Northwest
 Dates: July 27-August 9
 Location: Ashland, OR
 Description: Two-week Intensive PDC, 72- 
hour international curriculum plus cob hands- 
on, medicinal herb walk, greenhouse propaga-
tion, garden- to farm-scale design and even 
breadmaking. You will gain real-world design 
experience with your group design project. 
A typical day begins with morning class fol-
lowed by afternoon half hands-on projects and 
workshops. Bring your work clothes and get 
ready to learn by doing. Discount for couples, 
$50 each.
 Instructors: Chuck Burr and guests.
 Cost:  $1,450 before 6/27, $1,650  
  after; includes camping, meals 
 Contact: Chuck Burr
  541-201-2688
  courses@sopermaculture.org
  www.sopermaculture.org

Permaculture Design Course
California
 Dates: July 13-26
 Location: Occidental, CA
 Description: Whether you currently own 
property or dream of it, this two-week inten-
sive will immerse you in information, ideas, 
and inspiration for how to design sustain-
able, regenerative systems in balance with 
your home ecosystem. Using a combination 
of lecture, discussion, hands-on activities at 
OAEC’s 80-acre site, visits to local permacul-
ture examples, and a group design project, you 
will have the chance to integrate and apply the 
concepts of permaculture during almost 100 
hours of course time. 
 Instructors: Brock Dolman, Kendall  
  Dunnigan and guests
 Cost:  $1,650; $1,550 if registered  
  three weeks in advance 
 Contact: Occidental Arts 
  & Ecology Ctr.
  707-874-1557 x103
  oaec@oaec.org
  www.oaec.org

Permaculture Design Course
California
 Dates: May 30-June 14
 Location: Bolinas, CA
 Description: Fully immerse yourself in the 
world of permaculture and experience life on 
a working permaculture farm. Join pioneer 
Penny Livingston-Stark for this two-week 
permaculture certificate course based on the 
internationally recognized curriculum. You 
will observe and use the same principles that 
make ecological systems self-sustaining, and 
learn how to apply them to integrate homes 
and gardens. In addition, you will learn to ap-
ply these principles to energy systems, water 
supplies, healthy communities, meaningful 
and fulfilling work, and ecological economies. 
 Instructors: Penny Livingston-Stark, 
  Toby Hemenway, Brock 
  Dolman, Jeanette Acosta,  
  Spencer Nielson and other  
  special guests!
 Cost:  $1,650
 Contact: Regenerative Design Institute  
  Commonweal Garden 
  info@regenerativedesign.org

Permaculture Design Course
Oregon
 Dates: September 28-October 18
 Location: Cottage Grove, OR
 Description: Join Aprovecho’s stellar 
team of teachers and practitioners for a PDC 
this fall. Through a combination of lectures, 
hands-on projects, visits to local farms and 
wildlands, and a group design project, students 
will leave with over 100 hours of experience.
 Instructors: Abel Kloster, Tao Orion, Jude
   Hobbs, Marisha Auerbach,  
  Rick Valley and guests.
 Cost:  $1,000
 Contact: Aprevecho
  541-942-8198
  abelkloster@aprovecho.net
  www.aprovecho.net

International Development Focus
Permaculture Design Course
California
 Dates: June 21-July 5
 Location: Quail Springs, CA
 Description: Permaculture is in 160 coun-
tries with thousands of grassroots projects on 
the ground. This course covers the 72-hr Per-
maculture curriculum through Permaculture 
Research Institute. and more. This course will 
help you and your organization to integrate 
your projects: Increased Food Security; Com-
munity-Based Development; Waste Cycling; 
Sustainability Education; Clean Water and 
Drought Proofing; Sustainable Vocations and 
Enterprise. 
 Instructors: Warren Brush, 
     Joseph Lentunyoi
  Cost:    $1,650; $300 deposit req.
 Contact: Kolmi Majumdar
  805-886-7239
  info@quailsprings.org
  www.quailsprings.org

Permaculture Design Course
California
 Dates: October 25-November 8
 Location: Quail Springs, CA
 Description: Share in the joy of community 
learning together and changing the world. 
Take home the ability to design and apply 
natural principles to create stable and resilient 
systems that meet food, water, shelter, and 
energy needs while regenerating ecology, 
community, and economy. This course covers 
the 72-hr Permaculture curriculum through 
Permaculture Research Institute.
 Instructors: Warren Brush, Brenton 
   Kelley, Lindsay Allen, and  
   guests.
 Contact: Kolmi Majumdar
  805-886-7239
  info@quailsprings.org
  www.quailsprings.org

Permaculture Design Course
Montana
 Dates: Six weekends, May-June
 Location: Hot Springs, MT
 Description: This 6-weekends course is fo-
cused on the climate of the Inland Northwest 
bioregion. Learn from one of the US’s most 
senior permaculture course instructors. There 
are three hot spring soaks nearby and indoor 
accommodations or camping are available. 
Lots of hands-on activities, as we will be in 
the thick of the planting season.
 Instructors: Michael Pilarski 
  and other local teachers.
 Cost:  $750
 Contact: Michael Pilarski
  friendsofthetrees@yahoo.com
  406-741-5809
           www.inlandnorthwestpermaculture.com

Advanced Design: Optical Surveying for Earthworks and Water
Southern Oregon
 Dates: October 11-16 Location:  Little Applegate, OR
 Description: Basic surveying and layout are essential skill sets for every farmer, homesteader, 
designer, and consultant. Tom Ward teaches the use of many analog (non-battery operated) sur-
veying tools, along with advanced skills in keyline, pond and swale layout, mapping, and other 
core knowledge necessary for design and implementation of permaculture projects. The course 
is open to all who have a working knowledge of permaculture. An advanced certificate through 
Cascadia Permaculture Institute is offered to those who have their PDC.
 Instructors: Tom Ward   Cost: $475 until 9/11; $550 after.; includes camping
 Contact: Siskiyou Permaculture 541-482-7909, siskiyoupermaculture.com                    
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Permaculture Courses
Wisconsin
 Location: Fountain City, WI
 Contact:  Kinstone Academy
  608-687-3332
                         inquiry@kinstoneacademy.com
Permaculture Design Course
         Dates: August 16–24
    Instructors:  Wayne Weiseman, Dan   
  Halsey, Jarad Barkeim
 Cost:  $1,295 or early bird - $1,170  
  (before 7/16 for August)
 Description:  This PDC exceeds the 72-hour 
international standard as a foundational course 
for Permaculture practitioners. Special atten-
tion is given to climatic zones represented by 
course participants. 

Advanced Course - FARMING
 Dates:  May 7-11, Oct. 22-26
 Instructors:  Wayne Weiseman, Dan Halsey
 Cost:  $1,345
 Description:  In this program we will focus 
on small intensive and broadacre farming 
techniques and learn how these differences in 
scale reflect what a permaculture farm looks 
like and how it is managed. When signing up 
for this program, you are signing up to attend 
and complete both sessions. 

Permaculture Design Course
Indiana
 Dates: May 25-June 8
 Location: nr. Lafayette, IN
 Description: Sponsored by Indiana Uni-
versity since 2003, and taught by the mid-
continent’s most knowledgeable teachers, this 
course invites you to embrace the tools of 
permaculture amidst hundreds of wild acres of 
prairie, streams, and woodland. 
  Learn critical systems thinking and practi-
cal skills for problem solving in the emerging 
environment of energy descent and relocaliza-
tion. Get your hands in the dirt and let your 
imagination soar. University credit available.
 Instructors: Peter Bane, Keith Johnson,  
  Rhonda Baird, and guests
 Cost:  $1,350; includes all meals, 
  and camping.
 Contact: Rhonda Baird
  812-320-9136
  shelteringhills@gmail.com

Permaculture Design Course
Colorado Front Range
 Dates: June 15-28
 Location: Woodland Park, CO
 Description:  Join with our top-notch 
permaculture instructors, including Peter 
Bane, Marco Chung-Shu Lam, Sandy Cruz 
and Becky Elder for a two-week residential 
permaculture certificate course! Permaculture 
philosophy teaches us to create settings and 
construct ecosystems that integrate principles 
of ecology with the lessons from nature. Meet 
the next generation of permaculture design-
ers! Learn with lecture and hands-on projects, 
visit exciting sites that reflect regenerative 
techniques. From ethics and principles to natu-
ral systems, soil and herbs to forestry, food 
systems to natural building, home systems to 
the urban zone, this course will cover a broad 
spectrum of subjects, including the invisible 
structures of our human culture.
 Cost:  $1,500
 Contact: Becky Elder 
  719-685-0290
  PikesPeakPermaculture.org

28th Annual
Permaculture Design Course
Colorado
 Dates: August 10-23
 Location: CRMPI; Basalt, CO
 Description: The CRMPI Permaculture 
Design Certification Course is designed to 
give the participant an understanding of the 
essential elements and ideas of permaculture 
so that they can better design and engineer 
sustainable systems.

 Study permaculture with a world renowned 
group of teachers who imbue their work with 
rich depths of life wisdom. Experience one 
of the finest permaculture demonstrations in 
North America. Thirty years of systems devel-
opment are all on display along with vigorous 
and healthy polycultures, all at 7,200’—eleva-
tion. Camping in the fresh mountain air and 
delicious organic food are included.
 Instructors: Jerome Osentowski, 
  Adam Brock, and
  Kelly Simmons
 Cost:  $1,775; requires a non-  
  refundable $300 deposit to  
  reserve your spot. Covers  
  meals, camping, tuition.
 Contact: www.crmpi.org

Permaculture Academy
Colorado
 Dates: June 22-27; 30-July 3, 5-9;  
  12-16; 19-24
 Location: CRMPI; Basalt, CO
 Description: In addition to the standard 
two-week Permaculture Design Course which 
bookends these dates, CRMPI is offering three 
additional course modules.
  This five-week program includes the 
standard Permaculture Design Course. The 
three modules offer deep immersion into Per-
maculture methods including; 4 days of Forest 
Gardening, 5 days of high altitude/low energy 
use greenhouse design and maintenance, as 
well as a 4-day module on aquaculture and 
greywater management.  
 Students may attend all of the modules, 
or students can pick and choose the modules 
they would like to attend. Students who desire 
the Permaculture Design Certificate must 
complete the Permaculture Design Modules (1 
and 5), at minimum. 
 Instructors: Jerome Osentowski, 
  Adam Brock, and guests.
 Cost:   PDC: $1,800; 
  Forest Garden: $535; 
  Greenhouse: $735; 
  Aquaculture & Water 
  Catchment: $935; 
  Inclusive: $4,000.
 Contact: www.crmpi.org
  jerome@crmpi.org

Earth Activist Training
California
 Dates: January 4-18, 2015 
         Location:  Cazadero, CA
 Description: Learn how to heal soil and 
cleanse water, how to design human systems 
that mimic natural systems, using a minimum 
of energy and resources and creating real 
abundance and social justice. Explore the 
strategies and organizing tools we need to 
make our visions real, and the daily practice, 
magic, and rituals that can sustain our spirits. 
Participatory teaching with lots of games, 
projects, and laughs along with an intensive 
curriculum in ecological design.
 Instructors: Starhawk, Charles Williams
     Cost: $1,970 (w/ camping, meals); 
  $1,200, tuition only
 Contact: info@ourecovillage.org, 
                      earthactivisttraining@gmail.com, 
  www.earthactivisttraining.com                      

Mud Magic: Natural Building
California
 Dates: July 9-13 
         Location:  Cazadero, CA
 Description: Get down, get dirty, and learn 
the ancient building skills of our ancestors. 
Creating shelter and working directly with 
natural materials can become a deep metaphor 
for shaping and sculpting our lives. 
 Instructors: Starhawk, Charles Williams,  
  Sayre Vickers
     Cost: $500-$750 
 Contact: 
                      earthactivisttraining@gmail.com, 
  www.earthactivisttraining.com                      

Ask your public library 
to subscribe — 

more than 50 already do. 
See Library Service, pg. 60.
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I,1 July ‘85 Permaculture in Oz I,2 Nov.  ‘85 Fruit & Nut Trees
II,1 Feb. ‘86 Garden Design II,2 May ‘86 IPC-2 & Pc Courses
II,3 Aug. ‘86 2nd Int’l Pc Conference 
II,4 Nov. ‘86 Fukuoka, Keyline, Genetic Conservation, City Farms, Oceanic Pc
III,1 Feb. ‘87 Networking, Natural Farm’g, D-Q Univ., Children’s Permaculture
III,2 May ‘87 Wild Land Restoration III,3 Aug. ‘87 Annual Planting Cycle
III,4 Nov. ‘87 Trees for Life IV,1 Feb. ‘88 Marketing Pc Products
IV,2 May. ‘88 Urban-Rural Links, Economics & Community Development
IV,3 Aug. ‘88 Social Forestry, Gabions, Jap. Org. Ag., Producer/Consum. Coops
IV,4 Nov. ‘88 Multi-Story Tree Crops, Greening Dominican Repb., Runoff Gdns
V,1 Feb. ‘89 Permaculture: A Designers Manual, Tree Bank, Water in Pc
V,2 May. ‘89 Plant Guilds, Roof Gardens, Small Livestock
V,3 Aug. ‘89 Rainforest Conservation in Ecuador, Gaia, Weed Gardens
V,4 Nov. ‘89 Earthworks & Water Conservation: Small Dams, Ponds, Keyline
VI,1 Feb. ‘90 Household Greywater Systems, Soil Imprinting  ($5 each to here)
VI,2 May. ‘90 Insectary Plants, more Greywater, Land Use for people “     
VI,3 Aug. ‘90 Water: Forests & Atmosphere, Catchment, Pond Design
VI,4*Nov. ‘90 Urban Permaculture: EcoCity Conf., Soil Detox, Suburbs & Pc
#23 May ‘91 Politics of Diversity, Greenhouse Market Gdn, Pc in Nepal
#24 Oct. ‘91 Creativity in Design: Case Studies, Index to Issues #1-23   $5
#25 Dec. ‘91 Design for Community: CSAs Restoring Forests, Garden Ecology
#26*May ‘92 Soil: Our Past, Our Future, Fertility, Worms, Cover Crops
#27*Aug ‘92 Integrating Pc: Deconstructing Utopia, Grassroots Organizing, 
   Garden Polyculture, Pattern Learning, Living Fences
#28*Feb. ‘93 Structures: Comm’ty Dsgn, LETS, Industry, Strawbale/Timber-framing
#29/30* Jul. ‘93 Networks: Media Revw, Rural Reconstructn, Leaf Concentrate, Comm’ty 
   Food, Palestine Pc, Do-Nothing Educ, Feng Shui, Pc Academy
#31*May ‘94 Forest Gdng: Energy & Pc, Mushrm Cultvn, Robt.Hart’s F.G., Spp for 
   No. Cal., Alders, Agroforestry: Belize & China, Honeylocust, N-fixers
#32*Apr. ‘95 Animals & Aquaculture: Animal Polyculture, Sm-scale Cattle, 
   Goat Dairy, Keyline, Feral chickens, Bee Plants, Constructed Wetlands
#33 Dec. ‘95 Cities & Their Regions: Green Cities, L.A. Ecovillage, MAGIC Gdns,
   CoHousing, Micro-Enterprise Lending, Suburban Conversion  $5
#34 June ‘96 Useful Plants: Bamboo Polyculture, Medicinals, Pest Control, Root 
   Crops, Oaks, R. Hart’s F.G., Russian Plants, Regl. Plants, Sources $5
#35 Nov. ‘96 Village Design: Pattern Language, Consensus Democracy, Conflict, 
   Historic & New Villages, Planning for Tribe, Village Economics $5
#36*Mar. ‘97 Climate & Microclimate: Climate Change, Windbreaks, Low-Tech Sun
   Locator, Drylands, Cool Slopes, Straw-Clay Bldg. Round Beehive, Water Catch.
#37 Sept. ‘97 Tools & Appropriate Technology: Dowsing, Workbikes, Scythes,
   Japanese Saws, Nursery, Ferrocement, Greywater, A-frame & 
   Bunyip Levels, Ram Pump, Solar Toilet, Log Yoke, Cookstoves
#38*Feb. ‘98 Economic Transformation: Speculation, No Middle Class, Coops
   WWOOF, Global Warm’g, Hol. Fin. Plan’g. Land Use, Adopt-a-Hive
#39 Jul. ‘98 Knowledge, Pattern & Design: Pc Way of Seeing, Native Consvn
   Sand Dunes, Language-Worldview-Gender, Patterning Process,
   Land-Use Planning, Teaching Pc, Vietnam, Holmgren on Pc
#40*Dec. ‘98 New Forestry: Regl. Devl., Horselogging, Menominee Reservatn,
   Forest Investing, Restoratn, Old Growth, Homestead Tenure, Forest 
   Soils, Forest Farmg, Woody Agric., Rainforests, Windbreaks, Coppice
#41*May ‘99 Natural Building: Oregon Cob, Cordwood, Bamboo, Thatch, Ethics,
   High Winds, Origins of Conflict, Greenhouses, Ponds, Adobe, Road
   Bldg, MicroHydro, Living Bldgs., Under $20K Houses, Dreams

#42 Dec. ‘99 Self-Reliance & Community Cooperation: Co-Intelligence & Self-
   Orgn., Archetype Dsgn, Sovereignty, Samoa, Mondragon, Natural
   Hous’g, Comm. Gdns., Zone 0, Solar Electric Tractor, Beekeeping
#43*June ‘00 Food & Fiber: Hunger, Ferments, Seasonl Salad, Heirlooms, Fencing
   Self-Fertile Gdns, Rice Revoltn, Cold-Climate Food, Edible Insects,
   Chilies, Food Origins, Garlic, Ethnobotany, Wild Food, Bamboo, Hemp
#44 Nov. ‘00 Earthworks & Energy: Spreader Drain, Horse Swales, Earth Dams, 
   Machinery, Carpet-lined Ponds, Constr. Wetlands, Biogas, Windmills
#45 Mar. ‘01 Medicine & Health: World & Self, Healthy Home, Designing Care,
   Ayurveda, Agents of Decay, Comn. Health Centres, Women Trad. Med.
   4th World Apothecary, Healing Weeds, Medicnl Crops, Hawaiian Bot’ls
#46 July ‘01 Good Work & Right Livelihood: Pc Golf Course, Downsize Cost of 
   Living, New Forest Economy, Energy Currency, Buddhist Mktg, End 
   Wage Slavery, What’s Surplus?, Urban Community, Enterprise Facil’n
#47 June ‘02 Watersheds: Water4Sale, Basins o’Relations, Watershed Devl, Gabions, 
   Urban Runoff, Beavers, Skywater Ctr, Consvn. Investmt, Peat Bogs, Rabbits
#48*Sept ‘02 Making Changes: Co-Intelligent Activism, Webs of Power, Urban
   Food, How to Change, Teaching for Change, Global Transform’n, 
   City Repair, Escaping Job Trap, Argentine Recovery, Costa Rica Pc
#49 Dec. ‘02 Where is Permaculture? Land-Rent Reform, 10 N. Amer. Sites, Cuba Ag, 
   Rainbow Vall. NZ, Cacti/Succulents, Animal Self-Meds, Challenge2Pc
#50 May ‘03 Ecosystems: Holmgren on Pc Mvmt, Hazelip & Syng. Ag, Chestnuts/
   Pigeons, Oak Savannas, Root Crop Polycultures, Alders, Fungal Ecosys.
   Humans & Wilderness, Indoor Ecosystems, Humid Tropics
#51 Jan ‘04 Trad’l. Knowledge & Regeneration: Cataclysm & Collective 
   Memory, Genome Wisdom, Waru Waru, Biosculpture, 
   Inuit Medicine, Fermented Stimulants
#52 May ‘04 Aquaculture: EcoAquac, Fish4Health, Dowsing, Pond Design, 
   Greywater Biotreatment, N. Amer. Polyculture, Manage for 
   Native Spp, Integrated Village Fisheries, Vietnam
#53 Aug. ‘04 Education: Lifelong Learning, Edge-ucation, Albany Free Schl, 
   Indigenous Ed. & Ecology, Ecocentric Pedagogy, School Gardens
   & Dances, Ecology of Learning, Brain Gym
#54 Nov. ‘04 Fire & Catastrophe: Design Beyond Disaster, New Opportunities,
   Globalizatn, Invasion Biology, Street Orchards, Community Food
   Security, Floodwaters Rising, Disrupted Climates
#55 Feb. ‘05 Learning from Our Mistakes: Petrol Dependcy, Village Design, 
   Australian Lessons, RTFM!, Trial&Error, Forestry Experiments, 
   Owner-Bldr, 10 Mistaken Ideas in Pc
#56 May ‘05 Tree Crops & Guilds: Pine Nuts, Tree Vege, Acorns, American 
   Chestnut, Honeylocust Silvopasture, Broadscale Agroforestry, 
   Bamboo, Willow, Social Forestry
#57 Aug. ‘05 20th Anniv.: Challenges & Changes, USA Pc, Hawai’i Retrospect, Perma-
   tecture, Pc’s Soft Edge, Gaia U, PINC, Oil Depl, IPC-7, Retrofit Suburbs
#58 Nov. ‘05 Urban Pc: Urban/Rural Futures, City Zones & Sectors, Growing 
   Food, Detroit Visionaries, Rebldg. New Orleans & Everywhere,
   Transforming a Military Base, Workers Co-op, Energy Descent.
#59 Feb. ‘06 Peak Oil: Eco-Collapse & Trauma, Thom Hartmann, Pathways  
   for Energy Descent, How Cuba Survived, Oil & Food, Biofuels, 
   Algae for Fuel, Relocalize
#60 May ‘06 Land Use Past & Present: Sust.Ag an Oxymoron?, Negev 
   Bedouin, East. Woodlands AgroForestry, Pc Heals in India, 
   Arocsanti, Pop. Growth/Land Hunger, Mexican Reforestation

Back Issues of The Permaculture Activist

for Library Service
Please contact our agents:

Swets Blackwell
 +31-252-435111, 800-645-6595
EBSCO Subscription Services
 205-991-1124
W.T. Cox Subscriptions, Inc.
 919-735-1001
Otto Harrassowitz
 +49-611-530-0
Basch Subscriptions, Inc.
 603-229-0662

Permaculture Teacher Training
SE Michigan
 Dates: November 9-13
 Location: Ann Arbor, MI
 Description: Develop teaching skills with hands-on exercises that build confidence and ease at 
this residential certificate course. Instructors with half a century of collective teaching experience 
will offer classroom opportunities and personal support to stretch your capacities. An optional 
mentorship program is available after the course. Tuition includes meals and lodging. Permacul-
ture design certificate is a prerequisite. 
 Instructors: Peter Bane, Sandy Cruz, and guests
 Cost:  $800 if paid in full by Oct. 1; $900 after. Monthly pre-payment plan available.
 Contact: Peter Bane for an application.
  812-335-0383, peter@permacultureactivist.net, www.permacultureactivist.net
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#61 Aug. ‘06 Unseen Kin-doms: Observation as Design Tool, Soil Food Web,  
   Bees, Mycelial Internet, D-I-Y Mycorrhizal Inoculum, Cover Crops  
   as Bee Forage, Earth Energies, Local Currencies, Dead Zones
#62 Nov. ‘06 Art of Permaculture: Painting, Writing & Pc, Ecoartists, Art,  
   Activism & Cmty, Street Theatre, Art & Bioremediation, Living   
   Willow, Body as Zone 0, Art of the Found, Water Magic
#63 Feb. ‘07 Building & Technology: How to Dwell? Natural Bldg & the   
   Law, Bldg Code, Strawbale in China, Cob in Armenia, Integrated  
   Solar Heating, Cooking, Pumping, Nation-Scale Pc in Brazil
#64 May ‘07 Waste = Food: Throwaway Econ, Strategy of Salvage, Peak Soil,
   Pigs & Waste Mgmt, Bikes, Soil & Garbage, Farm as Organism, 
   Opportunistic Plants? Simple Biodigester, Vermiculture
#65 Aug. ‘07 Climate Change: Shrinking Seas, Forests’ Role in Climate,   
   Urban Forests, Making Trees Pay, Rainwater Harvesting, Indoor  
   Gardens, Water Filtration, De-Stabilizing Climate
#66 Nov. ‘07 Animals in Design: Jumbo Shrimp, Pawpaw Patch, Alpaca, Insects  
   as Food, Integrated NH Farm, Pastured Poultry & Rabbits, Urban Live-
   stock, Predator Restorat’n, Bees, Complementary Animals, Agrichar
#67 Feb. ‘08 Kids in Pc: School as Ecosystem, Pc Education, Gardening Kids, 
   Pc to H.S. Students, Tlaxcalan Kids Make Seedballs, Fostering 
   Research Skills, Bottled Water Boycotts, Feeding 8 Billion.
#68 May ‘08 Plants on the Move: Rethinking Non-Natives, Forest Migration, 
   Black Walnuts, Saving Seed Savers, Grow a Community Gdn, 
   N’hood Greening, Healthy Honeybees, Biofuels & Food Prices
#69 Aug. ‘08 Permaculture at Home: Hawai’ian Cmty, London Forest Gdn, 
   Suburban Renaissance, Calif. Campus, Phila. Orchards, Drinking 
   Roofwater, Floating Island Bioremed., Bike Transport, Miss. Pc
#70 Nov. ‘08 Ethics at Work: BAU is the Enemy, 13 Princ. of People Care, Pc  
   in Business, Ecovillages, White Man in India, Uganda Boarding   
   School, No Waste, Qual. Control, City Farming w/Runoff, Amaranth
#71 Feb. ‘09 Earthworks: Hopewell Mound Water Mgmt, Belize, Keyline, Road & Dam 
   Bldg., NW AgroFor, Pc&Landscape Arch, Earthbag Bldg, Low-Watt Fridge
#72 May ‘09 The View from Abroad: War, Oil & Snails in Nigeria, Green Tech 
   Future, Ethiopian Water Mgmt., Shrinking Forests, Food Exploration 
   in Caucasus, Maya Agroforestry/Biochar, Pc to Trinidad, 
#73 Aug. ‘09 Bioregionalism: New Paradigm, Rocky Mtn. Wildlands, Wild 
   Elephants, Organizing Houston, Heirloom Seeds, L.A. Gdns, Reclaim. 
   Commons, Transition Hohenwald, Tenn., BioCongress Saga
#74 Nov. ‘09  Energy Descent: In the Home, Transition Communities, Pc in 
   Mexico, Biochar, US Consumption Dropping, EcoTechnic Future, 
   No More Throwaway Economy, Making Fuel Alcohol
#75  Feb. ‘10   Local Food: A City & Regl. Food System, Working Family on   
   5Ac, CSAs & Wild Foraging, City Backyard Gdng., Food Bank   
                  Gdns & Orchards, Salt Collecting, Regional Staples, City Grains.

#76 May ‘10  Soil Fertility: Permaculture Way of Soil, Biochar, Sheet Mulch, 
   Hawai’ian Soil Farming w/ Worms, Demystifying Humanure,   
   Urine Fertilizer, Crop Rotations, Mushrooms Build Soil
#77 Aug. ‘10  Eco-Nomics: Measuring Many Forms of Capital & Quality of   
   Life, Bob Swann & Invisible Structures, Bioshelter Market Gdn,  
   Green Collar Economy, Pc & Finance, Pc Inst., Cert. & Diplomas
#78 Nov. ‘10  Water Wise: Restoration Engineering, Watershed Relations, 
   Colorado Runoff Gdns, Cisterns in Saudi Arabia, Energy Use &   
   H2O, Trad’l. Mexican Catchment, Rooftop Garden, Home Water 
#79 Feb. ‘11  The Urban Frontier: Indoor Denver Farm, Rooftop Food, Home 
   town Returns, Urban Ecovillage, City Bees, Urban Pc Projects,   
   Start Pc Farming: Mark Shephard, Index to issues #24-40.
#80 May ‘11  Designing for Disaster: Collapse Mitigation, Global Storming,   
   Responding to Major Events, Stabilizing the Climate, Self-Care,  
   Ensuring Food Supplies, Living Through Drought
#81 Aug. ‘11  Hidden Connections in the Garden: Neighborhood Gdn, Urban  
   Ag on Empty Lots, Food=Land Access, Indigenous Practices,   
   Seeds, Deep Raised Beds, Greenhouses, Urban Wild Edibles
#82 Nov. ‘11  Growing Staple Crops: Broadscale Farming, Local Grain &   
   Mkts, Non-Tillage Beans/Corn, Pigs and Potatoes, Rice in Vt.  
   Perennial Staples - Pt. 1, Garden Farming, Acorns & Chestnuts. 
#83 Feb. ‘12  The Economy of Wood: Polewood, A Northwoods Economy,   
   Basketmaker’s Landscape, Ligurian Alnoculture, Wood as Fuel,   
   Clearing Woodland, Black Locust, Perennial Staples - Pt. 2
#84 May ‘12  Home and Hearth: Domestic Permaculture, Natural Building,   
   Roundhouses, Hearthfire, Retrofits, Home Economy, 
   Homeschooling, Drylands Pc, Nova Scotia Homestead
#85 Aug. ‘12  There Goes the Neighborhood: So. American Neighborhood Pro-
   jects, N’hood Pattern Language, Community Solar, Food Security, 
   SENS House, Moving Groups, Fracking & Common Rights
#86 Nov. ‘12  Health and Nutrition: Naturopathy Centre, Seasonal Eating, Plant  
   Medicine, Mushrooms & Vit. D, Herbal First Aid, Campus 
   Forest Gdns, Beer, Growing Wise Children, Fenugreek
#87 Feb. ‘13  Weeds to the Rescue: Managing Weedy Spp, Favorite Weeds, 
   Wisdom of Weeds, Paulownia, Grafting onto Weedy Trees, Poly-
   cultures, Burdock, Reputation of Weeds, Index to PcA #41-58.
#88 May ‘13  Earth Skills & Nature Connection: Mentoring, Cultural Repair,  
   Connecting Youth to Nature & Self, Living with Wild Animals,   
   Observation Skills & Design, Oyster-tecture, Personal Forest. 
#89 Aug. ‘13  Practicing Democracy: Slow Democracy, Seed Libraries, Rhode  
   Island Prosperity, Lessons from the Iroquois, Community Gardens,
   Entrepreneurship, Social Pc, Pastoralism, Sweet Cicely
#90 Nov. ‘13  Appropriate Technology: Technology & Culture, Zone 4 Tools,   
   Rocket Mass Htrs, Solar Pump, Solar Food Dryers, Social Sharing 
   Software, Oil Presses, Woody Ag Trials, Scythes, PV Dbl. Cropping
#91 Feb. ‘14  Seeds: Arizona Seed-Sheds, Seed Saving Primer, Leucaena, 
   Volunteer Plants in the Garden, Seeds of Cheese, Seed Banks,  
   GMOs in Uganda, General Index to Issues #59-74.  

Send notice of your events to 
pcaeditor@comcast.net

Back Issue Prices & Ordering
$6 each ppd* • US addr. 20% discount on 5+ • Complete Set $440^^
Permaculture Activist • PO Box 5516 • Bloomington IN 47407 USA

*except: Vol. I,1-VI,2, #24 & #33-35 -$5 each; VI,4, #26-32, 36, 41 & 
48 -$9 ea; #38, 40, 43 - $12 each. ^^Canada/Mex. +$70, Overseas +$100

Back Issues of The Permaculture Activist (continued)

Permaculture Design Course
SE Michigan
 Dates: July 13-19 - Fundamentals, July 27-August 2 - Design Practicum
 Location: Adrian, MI
 Description: A full PDC in two sessions; take both for certification or singly, either to refresh 
your skills or to fit your schedule and budget. Join us at the Adrian Dominican campus, over 100 
park-like acres that is home to a worldwide order of women activists for peace and social justice. 
Bringing together masterful teachers, comfortable accommodations, all meals, and a dramatic 
edge to community, farming, urban engagement, and economic transition, this course will turn 
your world around. Convenient to Detroit, Chicago, Columbus, Cleveland, and Indianapolis.
 Instructors: Peter Bane, Keith Johnson, Rhonda Baird, and guests
 Cost:  Fundamentals $775; Practicum $650; Both for $1,395
 Contact: Marie Fleming, flemingmf@earthlink.net, 812-360-8689

Send Event and Calendar 
Listings for Issue #93 

(August 2014)
Experimentation: 

Science in Pc
by the June 1st deadline 

to:  pcaeditor@comcast.net
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Permaculture Design Course
New England
 Dates: July 21-August 2
 Location: Johnson, VT
 Description: Immersed in wild ecology, 
beautiful scenery, and the abundance of Wil-
low Crossing—our family farm and Vermont’s 
oldest permaculture research site—we practice 
the art of re-visioning and remaking healthy 
human whole systems.
 Instructors: Keith Morris, Lisa DePiano,  
  Mark Krawczyk, Alissa White
 Cost:  $1,600
 Contact: Prospect Rock Permaculture
  802-734-1129
  www.prospectrock.org

Permaculture Design Course
New England
 Dates: July 4-13 or 
  August 22-31
 Location: Mad River Valley, VT
 Description: This course offers an excep-
tional opportunity to gain hands-on applied 
permaculture skills while immersed within one 
of North America’s most diverse and intensive 
permaculture research sites.  
 Participants will engage with high-perfor-
mance home and community resource systems 
that will be more resilient in the face of 
problems posed by peak oil, climate change, 
environmental toxicity, and the inability of 
existing economic and social systems to deal 
with such challenges.  
 Instructors: Ben Falk, Erica Koch, 
  Cornelius Murphy
 Cost:  $1,850 early bird; $1,950.
 Contact:  Whole Systems Design
                         www.wholesystemsdesign.com

May-June. Hot Springs, MT. Permaculture 
Design Course. Michael Pilarski, friendsoft-
hetrees@yahoo.com, 406-741-5809, www.
inlandnorthwestpermaculture.com.
May-November. Dorchester, NH. Per-
maculture Design Course. Steve Whitman, 
603-381-1798, steve@low-energy-future.com, 
www.dacres.org.
May 16-31, 2014, O.U.R. Ecovillage  
Shawnigan Lake, BC. Earth Activist Train-
ing. info@ourecovlllage.org, earthactivist-
training@gmail.com.

May 25-June 8, nr. Lafayette, IN. Per-
maculture Design Course. Rhonda Baird, 
812-320-9136. shelteringhills@gmail.com.
May 30-June 1, Cismont, VA. Mushrooms 
Workshop in Pc. Mark Jones, 434-296-3301, 
info@sharondalefarm.com.
May 30-June 14. Commonweal Garden, 
Bolinas, CA. Permaculture Design Course. 
info@regenerativedesign.org.
June 6-21. Lama Foundation, NM. 
Permaculture Design Course+Sustainable 
Communities. Arina Pittman, 505-455-0514, 
info@permaculture.org, www.permaculture.
org.
June 15-July 19. Cottage Grove, OR. 
Permaculture Design Course. Aprovecho, 
541-942-8198, abelkloster@aprovecho.net, 
www.aprovecho.net.

Calendar

Permaculture Design Course
New England
 Dates: May-Nov., 1 wkd/month
 Location: Dorchester, NH
 Description: This course introduces the 
ethics, principles, and practices of permacul-
ture, and it maximizes practical learning by 
following the annual rhythm of the seasons. 
Participants will gain exposure to cycles and 
activities at the farm.This course is especially 
useful for homeowners, planners, design 
professionals, community organizers, farmers, 
and gardeners.
 Instructors: Steve Whitman, Josh Trought,  
  Dave Wichland, Lauren  
  Chase-Rowell, Bryan Felice
 Cost:  $1,400. 
 Contact: Steve Whitman
  steve@low-energy-future.com
  603-381-1798
  www.dacres.org 

Permaculture Design Course
New England
 Dates: July 19-30
 Location: Sirius Ecovillage, 
  Amherst, MA
 Description: Gain hands-on ecological 
design experience alongside leading permacul-
ture designers and educators at a renowned 
ecovillage in the northeastern US!
 Instructors: Kay Cafasso, Keith Zaltzberg,  
  Ryan Harb, Walker Korby, and  
  special guests
 Cost:  $1,350 includes organic meals. 
 Contact: www.PermacultureSeries.org 

June 15-28. Woodland Park, CO. Per-
maculture Design Course. Christina Zahn, 
303-517-6167, xtinazahn@gmail.com. 
June 17-19. Summertown, TN. Introduction 
to Holistic Management® Whole Farm/
Ranch Planning and Holistic Planned Graz-
ing www.spiralridgepermaculture.com, info@
spiralridgepermaculture.com.
June 20-22. Summertown, TN. Keyline 
Design. www.spiralridgepermaculture.com, 
info@spiralridgepermaculture.com.
July 4-13. Mad River Valley, VT. Permacul-
ture Design Course. Whole Systems Design. 
www.wholesystemsdesign.com.
July 9-13. Cazadero, CA. Mud Magic: 
Natural Building and Earth Healing. earth-
activisttraining@gmail.com, www.earthactiv-
isttraining.org.

Teacher Training Course
New England
 Dates: August 18-24
 Location: Dorchester, NH
 Description: Professional, seasoned 
permaculture educators will guide the effort 
through multi-day sessions, resulting in a 
cumulative experience of participants teaching 
at the August 23rd D’Acres Pc Gathering. 
The Permaculture Teacher Training blends 
the broad experience of PDC graduates with 
permaculture teachers’ detailed knowledge 
of classroom fundamentals, strategies, and 
precautions, to get you up and out there…
bringing more permaculture education to our 
communities, building the opportunity for a 
strengthened resilience in the face of disrup-
tive and unknown change.
  Instructors: Lauren Chase-Rowell, Josh  
   Trought, Steve Whitman  
                Cost: $1000.00 by 5/1, $1,100 after.
 Contact: Steve Whitman
  603-381-1798, 
  steve@low-energy-future.com
  www.dacres.org 

2 Permaculture Design Courses
Ohio Valley
 Dates: Weekends, Oct.-Mar. 2015
 Location: Bloomington, IN or 
  Louisville, KY. 
 Description: Immerse yourself in whole 
systems thinking with a dynamic, experienced 
teaching team who engage your ability to 
design and create resilient systems. Use the 
winter to study permaculture and come into 
the spring ready to put your understanding on 
the ground.  The core curriculum is covered 
in-depth and a range of complementary topics 
are included from nature awareness to invis-
ible systems. Five weekends in each location 
spread over six months run Friday evening to 
Sunday afternoon. Course provides Saturday 
lunches. Field trips to developing sites and 
hands-on projects are integral to both courses. 
These courses are also taught with an eye to 
interweaving permaculture networks in the 
region.  
 Instructors: Peter Bane, Keith Johnson,  
  Rhonda Baird, and guests
 Cost: $945 if pd by 9/1, $1,095 after
 Contact: Rhonda Baird
  shelteringhills@gmail.com
  www.shelteringhills.net
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Permaculture Design Course
New England
 Dates: September 5-7, 19-21; 
  October 10-12, 24-26
 Location: Bethlehem, CT
 Description: This 100-hour course gives 
participants an understanding of the essential 
principles and ethics of permaculture, enabling 
them to design sustainable systems and foster 
healthy local economies. This course will 
include sessions on ecology, plant identifica-
tion, forestry, healthy soils and soil nutrition, 
bioregionalism, and much more. The eco-
nomic dimension from Gaia Education Global 
Curriculum as well as design will be included. 
 Instructors: Cynthia & Stuart Rabinowitz, 
  Mark Krawczyk, Giovanni 
  Ciarlo, Andrew Faust. 
 Cost:  $1,200
 Contact: Cynthia Rabinowitz
  cynthia@hgconnsoil.com
  203-266-5595
  www.hgconnsoil.com

Permaculture Design Course
Southeast
 Dates: August 14-27
 Location: Hot Springs, NC
 Description: Join us for this 13-day 
course where you will be immersed in learn-
ing tools, guiding principles, and strategies to 
create lush and abundant landscapes, reduce 
your energy use, and create more stability and 
security for you and your loved ones. Located 
in the beautiful mountains of western NC, an 
organic farm will host you during your learn-
ing retreat. Plenty of time for lively discus-
sions, field trips, evenings around the bonfire, 
music, and fun. Farm fresh meals included for 
omnivore, vegetarian, and gluten-free diets.
 Instructors: Cliff Davis, Jennifer Albanese,  
  Jessie Smith, guest instructors
 Cost:  $1,575 until 7/1, $1,675 after.
 Contact: spiralridgepermaculture.com
                   info@spiralridgepermaculture.com 

 July 13-19, 27-August 2. Adrian, MI. Per-
maculture Design Course. Marie Fleming. 
flemingmf@earthlink.net. 812-360-8689.
July 13-26. Occidental, CA. Permaculture 
Design Course. Occidental Arts & Ecology 
Center, 707-874-1557 x103, oaec@oaec.org, 
www.oaec.org.
July 19-July 30. Sirius Ecovillage in West-
ern MA, Permaculture Design Course. 
www.PermacultureSeries.org.
July 21-August 2. Johnson, VT. Permacul-
ture Design Course. Prospect Rock Per-
maculture. 802-734-1129, prospectrock.org.
July 27-August 9. Ashland, OR. Permacul-
ture Design Course plus Cob Building 
Hands-On. Chuck Burr, SOPI, 541 201-2688, 
courses@sopermaculture.org, www.soper-
maculture.org.
August 3-9. Cottage Grove, OR. Advanced 
Permaculture Course in Teaching. www.
cascadiapermaculture.org.
August 6-9. Portland, OR. North American 
Fruit Explorers (NAFEX) Annual Meeting.  
nafexmember@gmail.com.
August 11-15. Cottage Grove, OR. Ad-
vanced Design Intensive. www.cascadiaper-
maculture.org.
August 14-27. Hot Springs, NC. Permacul-
ture Design Course. info@spiralridgeper-
maculture.org, spiralridgepermaculture.org.
August 18-24. Dorchester, NH. Teacher 
Training. Steve Whitman, 603-381-1798, 
steve@low-energy-future.com, dacres.org.
August 22-31. Mad River Valley, VT. Per-
maculture Design Course. Whole Systems 
Design. www.wholesystemsdesign.com.
August 23. Dorchester, NH. Permaculture 
Convergence.  www.dacres.org.

August 29-31. Clarks Grove, MN. North 
American Permaculture Convergence. 
www.northamericanpermaculture.org
September 2014-May 2015, one weekend/
month. Bloomington, IN. Permaculture & 
Nature Connection Course through the Sea-
sons. Rhonda Baird. 812-320-9136. shelterin-
ghills@gmail.com, www.shelteringhills.net.
September 2-8. Minneapolis, MN.  Per-
maculture Teacher Course. www.cascadia-
permaculture.org.
September 18th. Gaia University: Accred-
ited Programs in Integrative Ecosocial Design 
begin BSc and MSc and Diplomas. info@
gaiauniversity.org. www.gaiauniversity.org.
September 18-24. Monroe, WA. West Coast 
Women’s Permaculture Gathering. http://
westcoastwomenspc.weebly.com/ 
September 26-28. Quail Springs, CA. In-
troduction to Permaculture. Lindsay Allen, 
lindsay@quailsprings.org, 805-886-7239. 
www.quailsprings.org
September 28-October 18. Cottage 
Grove, OR. Permaculture Design Course, 
Aprovecho, 541-942-8198, abelkloster@
aprovecho.net, www.aprovecho.net.
October 2014:  Gaia U Latina: Accredited 
Programs in Integrative Ecosocial Design en 

Español begin. BSc and MSc and Diplomas
info@gaiaulatina.org. www.gaiaulatina.org
October 17-20  Summertown, TN
Land Restoration Training. www.spiral-
ridgepermaculture.com, info@spiralridgeper-
maculture.com.
November 4-9, 2014, Little Applegate, OR. 
Optical Surveying for Earthworks and Wa-
ter, Advanced Permaculture Course.  541-
482-7909.  www.siskiyoupermaculture.com
November 9-13. Ann Arbor, MI. Permacul-
ture Teacher Training. Peter Bane, 812-335-
0383, peter@permacultureactivist.net. www.
permacultureactivist.net.
December 4-16. Dexter, OR. Permaculture 
Design Course. programs@lostvalley.org, and 
phone number 541-937-3351 x202.
January 4-18, 2015, Cazadero, CA. Earth 
Activist Training. earthactivisttraining@
gmail.com
February 2015:  Gaia University: Accred-
ited Programs in Integrative Ecosocial Design 
begin. BSc and MSc and Diplomas info@
gaiauniversity.org. www.gaiauniversity.org.
April 2015. Midwest Women’s Permacul-
ture Gathering. Rhonda Baird, sheltering-
hills@gmail.com.

Intro to Holistic Management
Southeast
 Dates: June 17-19
 Location: Summertown, TN
 Description:  Join us for a fun-filled three-
day workshop where you will learn optimal, 
highly-effective and proven ways to plan for 
and achieve the full power of the Holistic 
Management approach for your land, your 
animals, your profits and your quality of life. 
The workshop will include classroom, as well 
as, outdoor exercises and pasture walks for a 
full learning experience!  Food and camping 
included.
 Instructor:  Owen Hablutzel
 Cost: $650, discounts if you also sign up  
   for the Keyline Wkshp. after.
 Contact: Spiral Ridge Permaculture
               www.spiralridgepermaculture.com
              info@spiralridgepermaculture.com

Keyline Design Course
Southeast
 Dates: June 20-22
 Location: Summertown, TN
  Description: Keyline Plow on-site demonstration.  Make your property resilient to drought, 
learn how to create topsoil at rapid rates, reduce or eliminate off-farm inputs, discover effective 
use of livestock as tools to improve land and productivity, address weed management concerns, 
integrate pastures, ponds, multiple-yield tree crops, and more. 
 Instructor:  Owen Hablutzel   Cost: $650.   
 Contact:  www.spiralridgepermaculture.com
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Organize a Local Guild
Group Subscriptions:

10 copies to one address—1 yr $99;
add $11 per copy for extras; 20th, 30th copies free.

The Permaculture Activist • PO Box 5516 
Bloomington IN 47407 USA

www.permacultureactivist.net

Classifieds
Classified Ad Rates: 50¢/word, $10.00 mini-
mum, advance payment required. Send ad 
copy and payment to:
 The Permaculture Activist
 PO Box 5516, 
    Bloomington IN 47407 USA
 pcaeditor@comcast.net
One free 20-word ad with subscription.

Land Available

12 ACRES OF FARMLAND on Pelee Island 
Ontario in Lake Erie. 1 acre pond, 24 sugar 
maples, several nut trees, electric. Has not 
been fertilized or sprayed with insecticides 
for 8 years. Intended to develop sustainable, 
off-the-grid home but circumstances changed. 
$100,000 Canadian. (USD $90,033.31 as of 

Free Classified Ad for subscribers. A 
bonus to subscribers: one free 20-word clas-
sified ad (or $10.00 off any ad). Send your ad 
with subscription payment or use bonus later. 
Add 50¢/word over 20 words. All diction-
ary words count. Phone number is one word. 
Email and web addresses count one word per 
punctuation. Zipcode is free. Use this form 
to send in a classified ad even if you are not a 
subscriber. Write your ad here:

——————————————————
***ENTER GIFT SUBSCRIPTION HERE***

 ——————————————————
——————————————————
——————————————————
——————————————————
——————————————————
——————————————————
—————————————————

Subscription
 I want to subscribe to The Permaculture Activist and work to develop 
an ecologically sustainable land use and culture. I will contribute as follows:
USA       1yr/ 4 iss/ $25, ($23 renewal)         3 yrs/ 12 iss/ $63           Gift sub with yours - $20
Canada   1 yr/ 4 iss/ $31       3 yrs/ 12 iss/ $83 Gift sub. with yours - $26
Overseas airmail    1 yr/ 4 iss/ $45        3 yrs/ 12 iss/ $125    Mexico          1 yr/ 4 iss/ $39
Activist Lifetime Subscription         $450 USA          $600 Canada             $850 Overseas

Agroforestry News:      1 yr/ 4 iss/ $31 USA/$34 Canada 2 yrs/ 8 iss/ $59/ $65
 One dollar of each Activist subscription-year goes to a Tree Tax fund for new forestry projects. 
    Send this form with your check or money order payable in US dollars to:
The Permaculture Activist, Subscriptions, PO Box 5516, Bloomington, IN 47407 USA

___________________________________________________________________________
NAME       PHONE

___________________________________________________________________________
ADDRESS

___________________________________________________________________________
CITY    STATE/PROVINCE POSTAL CODE COUNTRY

www.permacultureactivist.net

Issue #92

Subscribe to — 
AGROFORESTRY NEWS

 High-quality information on temperate climate tree crops 
and forest gardening, 40 pages qtly. Vol. 22, 2 (Feb. 2014, 
or #86) features: Health effects of Sea Buckthorn, Algae’s uses, 
Chestnut extract, Persimmons, plus News & Book Reviews.
$31/yr, $59/2 yrs. Use form below. All back issues available, $8 each postpaid.   
 10% discount on 5+. Shipped by air post to USA. Canada rates below.
Write us for back issue contents or see our website: www.PermacultureActivist.net.

3-11-14) Contact Frank at frbw02@aol.com 
or call: 330-506-7931 for more information. 
Opportunities like this don’t come around 
every day!

PERMACULTURE FARM FOR RENT:  
Spacious farmhouse, barn, outbuildings set on 
a lovely farm in upstate NY.  Pond, streams, 
springs, pasture, fields, woodlot. Located 
adjacent to our organic vegetable farm. veg-
etables@riseup.net.

Opportunities

DRUID TRAINING—Deepen your spiritual 
connection with Nature, community, and 
self. Become an empowered Earth Steward! 
Available through home study or in person in 
Vermont. Permaculture workshops coming 
soon too. http://greenmountaindruidorder.org/

Breathe IN and Re-member, breathe OUT to-
gether, and SMILE the LOVE into our world!

Quick-Start 
Booklet Series
$7 each postage paid, $25 for all 4.

• Water in the Home Landscape
• Building Living Soil
• Beekeeping Simplified
• Wild Fermentation
Compiled by the PcActivist and chock-full of 

information from the best minds in Pc.

 Permaculture Activist 

POB 5516   Bloomington IN 
47407 USA



Building Small 
Barns, Sheds 
& Shelters
Monte Burch
1983. 236 pp. 

paper. $19

Permaculture Activist • www.permacultureactivist.net
Post Office Box 5516 • Bloomington IN 47407 USA

Raising Goats Naturally
The Complete 
guide to Milk, 
Meat & More

Deborah Niemann
2013. illus. 285 
pp. paper. $25

Earth User’s Guide 
to TEaChiNG 
Permaculture

Rosemary Morrow. 
2d. ed. 2013. 

178 pp. paper. $30

Book Shipping add 10% 
USA $3.50 minimum

Canada & other countries
see center insert for details

Secrets of 
Plant Propagation

Starting your own flowers, 
vegetables, fruits, berries, 

shrubs, trees & houseplants
Lewis hill. 1985. 

168 pp. paper. $20

Free-Range 
Chicken Gardens 

by Jessi Bloom. 
2012. all color. 

 220 pp. paper.  $20

Cider
annie 
Proulx 
& Lew 

Nichols. 
2003. illus. 

219 pp. paper.  $15

The Market 
Gardener. 
Jean-Martin 

Fortier. 
2014. illus. 

221 pp. 
paper. $25

People & 
Permacul-

ture
Looby 

McNamara. 
2012. illus. 

295 pp. paper. $35

Electric Fencing by ann Larkin hansen
2013. illustrated. 91 pp. paper. $10

Permaculture Magazine display ads 2013

This PDF layout is CMYK 300dpi

If you require an ad in another format i.e. tiff, please contact Tony Rollinson, tel: 01730 823 311

App available for iPad, iPhone, iPod Touch from the App Store

A magazine which helps you transform 
your home, garden & community

North American Subscriptions:
Disticor Direct: dboswell@disticor.com

Botany in a Day, 
6th ed. 2013. 

Thomas J. Elpel. 
all color illus. 
235 pp. paper. 

$30
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“Masanobu Fukuoka, that master strategist, deals with time 
stacking. He does not have to fallow, because he never re-
moves the main part of the crop from the soil. He stacks his 
legumes with his grains, with his ducks, and with his frogs. 
He sets his livestock in his crop at certain times instead 
of having a livestock site and a crop site. And he stacks 
different sorts of crops together. He goes one step further; 
he also stacks sequences into each other. He starts the next 
crop before the last crop is finished.”
 —Bill Mollison, Introduction to Permaculture


	92 Covers 1
	92 pp 1-28
	92 pp 29-56
	92 Back Pages
	92 Covers 2

