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We were born for this
Our proclivity for change got us in a mess. We don’t lack capacity to get out of it.

fred iutzi

B
etween the 20th and the 27th of 

September, more than 7 million 

people turned out to demand ac-

tion on climate change at events 

around the world, swamping any previous 

record for environmental causes. According 

to Bill McKibben’s 350.org, this included 

more than 6,000 actions in 185 countries. 

But yet. We are now at a time of un-

precedented climate peril – unprece-dented, 

at least, without shifting to geological time 

scales. Human activities from the industrial 

era to now have already caused a full degree 

Celsius of global warming. This warming 

“will persist for centuries to millennia and 

will continue to cause further long-term 

changes in the climate system, such as sea 

level rises”, according to the Intergovern-

mental Panel on Climate Change. This is the 

global warming we are locked into, even 

if the smokestacks dry up today. “Global 

warming is likely to reach 1.5 degrees be-

tween 2030 and 2052 if it continues to in-

crease at the current rate”. Effects include 

higher average temperatures almost every-

where, “hot extremes in most inhabited 

regions”, excessive rainfall in some places, 

and drought in others. They include effects 

on plants, insects, and vertebrates, and the 

rather chilling phrase, “transformation of 

ecosystems from one type to another”. In a 

rather understated sentence, “Climate-relat-

ed risks to health, livelihoods, food security, 

water supply, human security, and economic 

growth are projected to increase”. Transla-

tion: broken lives and broken ecosystems.

To avoid overshoot, global carbon 

dioxide emissions must decrease by about 

half by 2030 and hit net zero by 2050. In a 

less understated sentence, this will require 

“rapid and far-reaching transitions in en-

ergy, land, urban, infrastructure and indus-

trial systems. These systems transitions are 

unprecedented in terms of scale”.

I want us to sit with this for a minute. 

I think sometimes we get caught up with the 

idea of being a card-carrying believer in cli-

mate science, and we don’t fully process the 

implications of the science we’re so proud of 

believing. Friends, changes are coming.

Our bodies are two-thirds water, but 

after that the remaining third is almost 

entirely carbon compounds. We are, sub-

stantially, made of carbon. We take carbon 

in every day, and we breathe carbon out 

every second. So it’s ironic that we’ve man-

aged to get ourselves into a situation where 

the word carbon is fraught – half understood 

– with grave danger. 

Facing page: Climate change is predicted to raise more violent storms, more often. It will do much more than rain 
out Prairie Festival bonfires. Palliation demands change quick and of unprecedented scale. Scott Bontz photos.
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Part of the confusion is difficulty in 

grasping the time scales involved in the 

mass flows in our bodies and in our world 

and in our universe. “Now we learn what 

patient periods must round themselves be-

fore the rock is formed; then before the rock 

is broken”, as Emerson wrote. But as much 

book learnin’ as we now have about carbon 

cycles and flows, we’re still struggling to 

fit the rhythms of our lives into them. On a 

time scale of months, years, and decades, 

solar radiation arrives on our planet; plants 

harness some of it to reduce atmospheric 

carbon to biomass; later they oxidize carbon 

back out when they decay or are digested. 

On a scale of tens of millions and hundreds 

of millions of years, sometimes a whole 

bunch of organic matter gets trapped deep 

underground and removed from circulation 

– fossil fuels. On a scale of decades and cen-

turies, we come along, stick a straw down 

into that trapped carbon, light it on fire, and 

then act all surprised about the results. 

That brings us to culture – arguably 

what makes our species distinctive from all 

of our other carbon-based companions. 

Around 1740 Alexander Pope wrote, 

“Where grows? Where grows it not? If vain 

our toil, we ought to blame the culture, not 

the soil”. This word culture has been in 

constant motion – in 1740 it was still more 

closely associated with farming than with a 

broad system of human beliefs, norms, and 

behaviors. The content of those norms and 

behaviors has been in motion too. And too 

often our culture has focused us on extrac-

tion and domination – of the earth and of 

one another. Naomi Klein calls the latest 

version of this “the gig and dig economy”. 

But at the same time, culture can be a source 

of grace and resilience. Some urgency now 

exists to round off the rough parts and shine 

up the smooth parts. We need to reclaim 

some of what was lost from 1740 to now, and 

at the same time cast off the baggage that 

was brought forward. We need to put cul-

ture back to work for the ecosphere and the 

human beings, who are part of it.

This change can be seen as profoundly 

difficult. But ironically, if there is anything 

that our particular combination of carbon 

and culture has shown, it’s that we also have 

a great proclivity for change – our agricul-

ture, our transportation, our industry, our 

information processing and communica-

tions, our leisure – all of these things under-

go a revolution every generation or two, and 

the energy intensivity goes up each time. So 

the bad news is, that proclivity for change is 

exactly the way we got into this mess. The 

good news is, we are not lacking in a capac-

ity for reinvention.  

Here are three human paradoxes to 

ponder. First: Climate action ver-

sus climate justice. On the one hand, the 

proximate forces causing climate change sit 

within physics and engineering and chemis-

try and biology, and the proximate solutions 

are logically going to come from those areas. 

Some might say, do we have time right now 

for concerns of social justice? For fighting 

racism and sexism? For elevating the status 

of indigenous peoples? On the other hand, 

everything we know about the world tells us 

that our earth domination complex is tightly 

intertwined with our people domination 

complex. Sometimes this is used against 

us, exploiting prejudices and inequalities 

to stop action. Sometimes we sabotage our 

own action by failing to consult the wisdom 

we could be drawing from marginalized 

communities. So maybe the real question is, 

do we have time right now not to fight for 

social justice? 

Second: Cut the fossil fuels versus cap-

ture the carbon. On the one hand, the pre-

ponderance of our greenhouse gas emissions 
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come from burning fossil fuels. So maybe 

we should focus there, and concentrate our 

efforts exclusively on renewable energy and 

energy efficiency. On the other hand, what 

we really need is a good source of negative 

emissions – a solution that actively pulls 

carbon dioxide out of the atmosphere. But 

maybe, in truth, the climate problem is so 

large that we need both, with a big side of 

reduced demand as well. 

Third: Fast versus slow. On the one 

hand, climate change demands rapid solu-

tions like no other human problem ever has. 

We need to generate substantial reduction 

in greenhouse gas emissions immediately. 

We do not have time for slow solutions. On 

the other hand, some rapid solutions fall 

into a category also known as “quick fixes”. 

And the culture of the quick fix is a big part 

of how we got into this situation. What 

we need instead is fast and decisive action 

on truly transformational solutions. Some 

of these, like fundamental changes to how 

we produce and consume energy, have the 

technical potential to be fast. Other transfor-

mational solutions, like perennializing our 

grain crop agriculture, are by necessity slow 

projects. So just as the gravity of the climate 

change situation tells us we don’t have time 

to work slowly, maybe the gravity of the 

climate change situation also tells us we do 

not have time for quick fixes. 

A story. When I was about seven years 

old and my grandfather was 67, he 

planted a California redwood in his front 

yard. This is a tree that isn’t considered 

fully mature until it’s 500 years old. Can you 

imagine the audacity, the vision, the com-

mitment to the future, of planting a Cali-

fornia redwood at age 67? Maybe there’s a 

lesson for us there.

The coda to this story is that when I 

was about 11 and my grandfather was 71, the 

tree died – because if you know anything 

about redwoods, they don’t grow in west-

central Illinois! So the quality of our vision 

perhaps matters in addition to quantity. In 

fairness to my grandfather, I think he was 

perfectly well aware that this was extremely 

unlikely to work – he just wanted to see 

what happened, and after judging there was 

nothing at risk, he went ahead – not a bad 

way of being. 

In our case, a bit more is at risk. What 

are we going to do?

Risk was in the air at the first Prairie 

Festival I attended, in September 2001. As I 

now understand, there was a real possibility 

there wouldn’t be any Prairie Festival in that 

particular month of that particular year. But 

in the face of air travel confusion, canceled 

registrations, and national tension, the show 

went on. One of the speakers was Mari De-

trixhe, a farmer who also has the distinction 

of having been the first person ever to pre-

side over The Land Institute’s board whose 

last name wasn’t Jackson. With a little help 

from our archives, I can tell you one of the 

things Mari said on that day 18 years ago: 

“Truth … is entered through the twin portals 

of paradox and confusion. If we wish to take 

this path, we have no choice but to live with 

tension and complexity”. And she closed 

with, “Above all, live the life you have been 

given”. 

The fastest and largest response is imme-

diate policy action to start the phase out 

of fossil fuels. You can call it a Green New 

Deal, you can call it a new conservatism that 

focuses on conservation, you can call it a 

transition to an ecological civilization; it can 

start at the national, state, local, or affinity 

group level (though it has to finish nation-

ally and globally); it can come from the left, 

it can come from the right, it can come from 

some weird four-dimensional political hy-
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percube for all I care; but it has to be broad 

based, it has to be ambitious, and it has to 

be assured. 

A good example is the cap & adapt 

framework proposed by The Land Institute’s 

own Stan Cox, along with co-author Larry 

Edwards. The first main element is a man-

aged ramp-down and phase-out of fossil fuel 

use, including a hard and steadily declin-

ing cap on fossil fuel emissions. Second is 

a national economic mobilization to build 

the maximum renewable energy and energy 

efficiency infrastructure. This will require a 

cultural transition from a luxury consump-

tion mindset to a healthy sufficiency mind-

set. The approach can be tailored to any 

timeline, but the longer the timeline, the 

greater the cost in broken lives and broken 

ecosystems. That cost would be dramatically 

curtailed by a 100 percent phase out of fossil 

fuels by 2030. 

All of this will require major policy 

change. But history tells us major policy 

change almost always has to be based on 

civic mobilization.

I could have said popular mobiliza-

tion, which is a great term too, but I said 

civic mobilization. It’s important that we 

hold a vision of civics that encompasses not 

just running a jail, but sometimes also go-

ing to jail. For this mobilization we all need 

to stick together. With people in the Global 

South, with people in minority and indige-

nous communities, and with people who our 

stereotypes might not identify to us as pos-

sible and necessary allies – people across the 

red versus blue line. Sarah Smarsh’s book 

“Heartland: A Memoir of Working Hard 

and Being Broke in the Richest Country on 

Earth” powerfully tells this story.  

None of this will be easy – but it is 

undeniably within our power to achieve a 

fast drawdown toward zero emissions. I’m 

equally convinced we need to take fast ac-

tion on the slower solution of perennializing 

the landscape. We need to sequester carbon 

in the soil as a supplement and a failsafe to 

drawing down emissions from fossil fuel 

use. We know with a very high confidence 

that soil carbon sequestration is maximized 

under long-term stands of diverse, perennial 

vegetation, and we have some reason to be-

lieve that the very best annual systems may 

not be just in second place, but a distant 

second place. In other words, perennials are 

the gold standard for soil carbon sequestra-

tion – and especially perennials grown in 

high biodiversity.

With changes to our food system we 

can retire some of our current annual grain 

crop acreage and convert it to the perenni-

als we already have – pasture and rangeland 

and grasslands and forests. But stopping 

there would be like proposing “some” re-

duction in fossil fuel usage – it’s out of step 

with the gravity of the climate emergency. A 

truly serious soil carbon sequestration effort 

would ultimately seek to perennialize nearly 

all of the roughly 70 percent of our cropland 

currently devoted to grains, pulses, and oil-

seeds. A truly serious approach would be to 

fully develop perennial grain polycultures.

With Kernza® and perennial rice tak-

ing baby steps into production, we now 

have proof of concept that such a thing as 

a perennial grain crop is possible. As we 

improve our capacity and add collaborators, 

our work is accelerating. But even at this 

rate, full implementation is still decades 

away. The current global financial outlay for 

breeding perennial grain crops is, by one 

estimate, one tenth of one percent of the 

funding devoted to breeding annuals. While 

no level of resources would make perennial 

polycultures a snap-your-fingers quick fix, 

a higher level of funding for this evolving 

global research coalition could shave years 

off of the timeline.



the land institute    9

That’s why we need an immediate and 

decisive initiative from government and civil 

society alike to support perennialization  

– grass down all the annual cropland we 

can now, to pastures and prairie, and fully 

fund an aggressive global perennial poly-

culture grain crop research initiative. We 

need action from the public, philanthropic, 

and investment sectors alike, and we need 

it now. If we have really and truly learned 

the hard climate action lessons of the last 30 

years, we know that the time to get started 

on necessary transformational change is 

always now.

But there’s more at stake here than 

just the biogeochemical process of carbon 

sequestration. The larger mistakes we are 

making are not the mistakes of people in-

timately connected to the land. They are 

the mistakes of people swimming upstream 

against a culture of alienation from the land. 

We need to end the Age of Carbon, as Amo-

ry Lovins has said, when it comes to our 

energy economy. But when it comes to our 

culture and our agriculture, we need to re-

start the Age of Carbon – the Age of Organic 

Matter – the age of groundedness to the 

place where we live. Moving from an extrac-

tive relationship with “the environment” 

to fully assuming our duties and privileges 

as members of the ecosphere requires us to 

ask and answer a question that has sounded 

from The Land Institute many times: “What 

does nature require of us here?”

Here’s an exercise. Take a one dollar 

bill out of your wallet. Look at the back, at 

the Great Seal of the United States. You’ll 

see an unfinished pyramid topped by an 

all-seeing eye and the words Annuit Coeptis – 

meant to be read as “Providence Favors our 

Undertakings”. On the bottom, Novus Ordo 
Seclorum – “New Order of the Ages”. We’re 

a modest people, we Americans. There was 

a first draft of this design, back in 1782. 

Instead of any of the text we read today, it 

said, Deo Favente Perennis – “God willing, ever-

lasting”. I kind of like the ring of that. Now, 

1782 isn’t so late that they had the concepts 

of God and nature totally separated. How 

about Natura Favente Perennis? I will submit to 

you that any complete response to climate 

change will need that ethos: “Nature will-

ing, everlasting”.

Even in this time when alarm is in 

the air and urgency is the order of the day 

– most especially in this time – our lessons 

start in the soil, and rise from the ground 

up.

One last paradox: panic versus calm. On 

the one hand, we cannot afford to be 

unstirred by this crisis. We cannot afford to 

indulge in mental or emotional complacency, 

because we cannot afford inaction. The time 

is short and the odds are long. As Greta 

Thunberg said, our house is truly on fire and 

we need to panic. On the other hand, we 

cannot afford fluttery, unfocused reactions 

bred of panic – they are little better than 

inaction, and in some cases much worse. 

And we can’t afford paralysis or a fatalism 

born of impending doom, as it too results in 

inaction. 

The answer is we need to own both 

our panic and our calm. The message I got 

from Greta is that if your house is on fire, 

you need to immediately drop what you’re 

doing and harness your fight or flight reac-

tion to take quick and effective action. The 

confluence of panic and calm is focus. And 

that is precisely what we are called to do 

now.

We are being told unambiguously by 

the best science our civilization can muster 

that climate change is here, and that we can 

expect large and increasing impacts that will 

result in lost and broken lives and lost and 

broken ecosystems. We will need to make 
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deliberate changes in our economic activi-

ties changes of an unprecedented size, and 

do it with an unprecedented speed. The 

transitions ahead of us will not all be easy or 

pleasant.

But, in a literal sense, we were born 

for this. Every person is a descendent of 

a hominid who looked across the African 

savanna with a watchful eye and survived. 

Everyone is a descendent of an early human 

who braved famines and floods and icy land 

bridges, in the process forging the most ir-

resistible power in the history of the world, 

the power of community. These character-

istics carry through. There are those whose 

ancestors stood on Lexington Green. There 

are those whose ancestors worked together 

to resist their own enslavement, or the en-

slavement of others. Those whose ancestors 

marched with Gandhi in Gujarat. Whose 

ancestors stood up at Selma. In Seattle. At 

Standing Rock. In a city council meeting 

in Flint. In a household with a domestic 

abuser. The blood in your veins is your be-

quest from generation after generation of 

people who faced the worst, turned panic 

into focus and anxiety into community, and 

prevailed. We were born for this. 

And we know that if we pull this great 

transition off – when we pull this great tran-

sition off – we know that the qualities we 

needed to make the change – grounded-ness 

in the land and groundedness in community 

– are the same qualities we need to make 

and sustain a life truly worth living. Natura 
favente, perennis. 

As a pre-teen and teenager I helped 

bale straw often enough on my family’s farm 

in west-central Illinois, and a few summers 

I helped neighbors bale hay. I only have one 

personal memory of haying on our family 

farm – really just a four- or five-year-old’s 

snapshot memory, of a tractor and a stacker 

and a particular field. But the other day my 

father told me a hay story that took place 

about 10 years earlier, and coincidentally in 

the same field – just south of the same farm-

stead that redwood got planted on. That day 

in the mid-1970s, my father and grandfather 

had hay down and were keen to get it up 

and out of the field. Uncle Ed happened to 

be working with them that day. Ed was re-

ally my grandmother’s uncle, but to all gen-

erations he was Uncle Ed. He had been fully 

retired from his own farming for some time, 

but in recognition of the keenness to get 

that hay up, he was helping out. The baler 

went around the field, the rack was loaded 

up with small squares, unloaded, and the 

cycle continued. This is a hay story, so ob-

viously the next plot point is enter storm 

clouds, stage west. The line of rain scudded 

up fast, and pretty soon sprinkles were fall-

ing. They didn’t have a full hayrack yet, but 

went around again. Sprinkles became steady 

drops, and as the last bales were lifted, 

drops became heavy rain. Clothing getting 

heavy, the three men made it back to the 

buildings. Now, as anybody who has ever 

gotten caught working in the rain can attest 

to, the rush to finish diverts part of one’s at-

tention from the profound wetness of one’s 

clothes and the general misery of the situa-

tion. So I like to imagine that as the tractor 

key went off and lungs exhaled, an observer 

might have seen my father and grandfather 

seem to shrink just a little bit. But Uncle Ed? 

Eighty years old and fully retired from farm-

ing? Dad says that a big grin split Uncle Ed’s 

face, and he said, “I haven’t been out like 

this in years”.

Artist Rena Detrixhe has described a 

moment when wheat she raised “broke free 

of its symbolism” and became merely itself. I 

want you to break this story free of its sym-

bolism for a minute. I want you to put on 

clothes that started out dusty and ended up 

soaking wet. I want you to chafe a little, and 
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your muscles to ache. Got it? Okay, now you 

can dry off and we’ll get back to metaphor.

I just told you a folksy story about 

farming, because telling folksy stories is part 

of our code of conduct at The Land Insti-

tute. This one was my story, and I’m proud 

of it. But I also want to take a moment to 

break us from any idea that we’re looking 

for only one story. We can extract critical 

lessons from the 1970s, from the 1940s, the 

1840s, and 1740s – but we’re not looking to 

reenact any of those times. We need to com-

bine the best parts of these stories of the 

past with the stories of people alive now, 

both those with us now, and even more im-

portantly, those who aren’t with us yet. I’m 

proud of where I came from – but I’m even 

prouder of where we can all go together.

Friends, for us the rain is coming and 

the hay is still in the field. We’ve got to 

jump. A lot rides on our full presence and 

participation and resolve in this moment. 

May fate be so kind as to ordain that all our 

transition tasks will be pleasant. My gut 

tells me a few of them won’t. Some of them 

are going to chafe and ache. We may get 

caught in the start of the rain. But if we can 

work with speed and skill, and above all if 

we can authentically work together – well, 

we haven’t been out like this in years. 

Adapted from the 2019 Prairie Festival talk by Land 
Institute President Fred Iutzi. Recordings of festival 
presentations are on YouTube and our Web page.  
For compact discs call 785-823-5376 or write to  
info@landinstitute.org.

The qualities we need for great change, groundedness in land and community, make a life worth living.
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Why is farming such hard work?
A tilled field wants to be something else. Let’s take that course to succession.

tim crews

B
y replacing wild plants with crop 

plants, we humans increased the 

amount of solar energy converted 

by photosynthesis to food, the fuel 

of our activities. And before what I refer to 

as the fossil fuel bonanza, the most univer-

sal human activity powered by food from 

crops was, in fact, growing next year’s food 

crops. Large-scale non-agricultural endeav-

ors like building pyramids, or fighting wars, 

or composing operas required some social 

engineering, in which the farmer class of 

people worked extra hard and extra-long 

hours to produce the food energy that al-

lowed the non-agricultural classes of people 

to exist without doing farm work. In fact, a 

dark side of pre-fossil fuel agriculture is that 

many societies coerced, through slavery or 

other subjugation, groups of others – other 

classes, races, and genders – to undertake 

the arduous work of farming so that much 

smaller groups could eat and do something 

else.

But why is farming such hard work? It 

seems like a silly question to ask! Because 

it just inherently is, right? But what are we 

doing that makes it so hard? Well, the activ-

ity in farming that traditionally required the 

most work was clearing vegetation, first by 

ripping out the wild perennial cover, and 

then weeding, and weeding, and weeding 

again to give the seeds and seedlings of the 

annual crops – wheat, barley, corn, chick 

pea, rice, millet, and sorghum – a chance to 

grow. In nature, pretty much the only time 

that annual plants dominate ecosystems 

is after a dramatic disturbance, such as a 

catastrophic wildfire, or a severe flood, or 

a landslide. The energy released by these 

disturbances is remarkable, and can kill the 

diverse and dominant native perennial vege-

tation that characterizes forests, grasslands, 

deserts, and savannahs. Humans, with our 

big brains, chose as our food producing 

ecosystem that rare ecosystem of a highly 

disturbed piece of ground, clear-cutting 

vegetation every year. So, fortified by the en-

ergy in the food we grow for ourselves and 

our work animals, we have committed our-

selves to a lifestyle of extraordinarily hard 

work battling ecological succession with the 

plow, hoe, disc, and machete. By ecologi-

cal succession I mean the strong tendency 

for ecosystems to grow back into a diverse, 

perennial vegetative community. If I dare 

anthropomorphize, recently plowed fields 

really want to be something else, like a prai-

rie or a forest. And it takes a lot of energy to 

keep that from happening. This is the work 

– stopping succession in its tracks – that 

defined our agricultural existence – indeed, 

arguably defined us as a species – for the 

last 10,000 years. 

That is, until about 250 years ago, at 

least for those in industrialized parts of the 

world. Then we learned to stop succession 

a new way. By employing fossil fuel energy 

in tractors we can clear-cut the landscape 
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down to bare soil every year without relying 

on food energy to guide plows and wield 

machetes day after day. And agriculture’s 

chapter of the fossil fuel bonanza does not 

stop there. We figured out how to use fossil 

fuels to address virtually every other thing 

that limits crop growth: fertilizers (organic 

and inorganic), pesticides (organic and in-

organic), irrigation, season extension with 

greenhouses and high tunnels, plastic sheets 

for weed prevention, and so on. Many of 

these energy expensive inputs are used to 

compensate for poor ecological functioning, 

because the fields have no roots for a good 

part of the year. Even in the Midwest, with 

some of the best agricultural science in the 

world, grain agriculture continues to leak  

50 percent of the nitrogen applied to crops. 

We went from near zero use of fossil fu-

els to grow grain when the Declaration of 

Independence was signed, to 99.96 percent 

fossil fuel reliance to grow corn in Iowa to-

day. If we are serious about de-carbonizing 

society, this overwhelming dependence 

must change. 

I am cautiously optimistic that the 

work we are doing at The Land Institute, 

and that our colleagues are doing at over 50 

institutions around the world, will help, and 

not just a little. If you create an agriculture 

that does not need to battle succession so 

hard, an agriculture that is much more like 

the natural system that was in place before, 

then it will not require nearly the energy 

inputs. And if you follow some other cues 

of natural systems, like fixing nitrogen with 

legumes, farming will need even less human-

finnagled energy. 

In the post-carbon future, it will be 

desirable to have an agriculture that does 

not require nearly as much work, whether 

you are someone who thinks we’ll devise a 

bridge to renewable biofuels or solar  

electricity, or if you think the bottom is  

going to drop out of our technological so-

ciety, leaving us to farm without machines. 

Either way, agroecosystems that function 

more like the rest of the earth’s terrestrial 

ecosystems will give humanity a little more 

slack, a little more wiggle room to sort out 

living within unfamiliar limits. And convert-

ing ag land back to something that looks 

and functions more like the natural systems 

that came before also means capturing much 

of the soil carbon that was lost to the plow, 

and thus help put the brakes on climate 

change. 

Adapted from the 2019 Prairie Festival talk by Tim 
Crews, The Land Institute’s research director.

Food raised by others gave Da Vinci time and energy 
for art. And for the mining of coal, oil, and gas, which 
power modern agriculture and civilization. But farm-
ing annual grains still means constant battle  
– clearing ground and weeding – against nature’s 
drive toward diverse perennials. An agriculture oper-
ating nearer that perennial state could relieve ecosys-
tems, the ecosphere, and our labor.



14    land report

Biologist Eric Cassetta studies silphium at The Land Institute. The oilseed crop is also being observed for us by vol-
unteers from coast to coast. We’ll learn how to organize a community for gathering data, and their findings could 
help us breed the plant for broad adaptation.
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Civic science
How can lay people change plant research? How will research change them?

aubrey streit krug

T
his summer The Land Institute’s 

perennial oilseeds program and 

Ecosphere Studies sent silphium 

seedlings to more than 40 people, 

who are growing and tending these plants in 

18 states ranging from Kansas to Wisconsin, 

Pennsylvania, Florida, Texas, Arizona, and 

Washington. Participants in this silphium 

civic science pilot project have tested our 

instructions for planting, measured the 

leaf lengths on their strongest and weakest 

plants, and described the habitats surround-

ing their plantings. When their silphium 

plants come back up again next spring, they 

will be able to report survival rates and start 

watching for buds and blooms.

Participants are helping us learn how 

to organize a community to gather infor-

mation. Knowledge about how silphium 

responds to multiple growing environ-

ments – including the pollinators, pests, and 

pathogens in those places – may be helpful 

for silphium breeding in terms of broad ad-

aptation.

Our civic science collaborators are 

also sharing their experiences with caring 

for silphium. They water, weed, and tend 

the plants. They send in photographs and 

exchange e-mails with questions and ideas. 

Most participants said they were checking 

on their silphium every day or every few 

days this summer and fall. During the first 

month of establishment, they reported see-

ing insects, mammals, and humans in their 

communities and neighborhoods interacting 

with their silphium plants.

In monthly surveys, we ask about their 

choices and reflections to understand if and 

how this repetitive, modest, hands-on care 

work shapes their learning and understand-

ing. So far, they have answered that their ex-

periences observing the plants and explain-

ing the silphium project to their family and 

neighbors are the most helpful to maintain-

ing their motivation and interest. 

Many of these pilot project partici-

pants were already familiar with The Land 

Institute and were motivated to join the 

project because of their interests in native, 

pollinator-friendly plants or in perennial ag-

riculture. A majority said they are concerned 

about the future availability of food and soil, 

and that they want to participate in scien-

tific research and contribute to transforming 

agriculture.

Will their motivations persist over time? 

Will they develop emotional attachments 

just to their silphium plants, or to plants 

more broadly? Will their understanding of 

key concepts in ecological agriculture, such 

as perenniality and diversity, deepen? Will 

their research change their own mindsets, 

beyond the fate of the seedlings they care 

for? Will their experiences and the edu-

cational materials we provide simply help 

them perceive silphium as a beautiful, native 

perennial garden plant? Or, will they and 

others learn to socially and commercially 
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value silphium as a next generation food 

crop with ecological benefits? And if any of 

these changes in people happen, how will 

we know, and how will we know why?

Answering these questions involves 

research methods from the arts, humani-

ties, social sciences, and natural sciences, 

and invites an integrated and transdisci-

plinary approach. Though it will be chal-

lenging, we are excited to undertake this 

community-based work. We are exploring 

how to bring more people into this effort, 

to generate a sufficiently robust and diverse 

data set for the purpose of scientific valid-

ity. Participants in our silphium civic sci-

ence project tend to be white, female, and 

well-educated. An ethnobotanical approach, 

where different cultural ways of knowing 

and using plants become part of the connec-

tive story, may help integrate more people 

into this research. We need to learn if and 

how many regular people can improve do-

mestication of a wild plant like silphium.

The history of domestication dem-

onstrates how people and plants change 

together, and together change landscapes. 

For instance, this past winter The Land 

Institute’s legume breeder, Brandon 

Schlautman, and I traveled to the West Bank 

in Palestine to visit our collaborator Omar 

Tesdell and the Makaneyyat research collec-

tive. We visited the cave and valley where 

some of the earliest evidence of human 

domestication of wheat was found and met 

some of the women farmers who continue to 

plant wheat and save its seeds today.  

We saw the effects of thousands of years  

of agriculture on the land and on people,  

the soils lost, and the struggles between  

societies.

How people feed themselves shapes 

social arrangements and cultural practices. 

Agriculture shapes our relationship to the 

larger living planet we are embedded within 

and the dynamic soil communities we are 

dependent upon. From an ecospheric per-

spective, agriculture is not just “out there” 

in fields and environments that are separate 

from us, but also “in here” in our bodies, in 

the breaths we take and metabolic processes 

keeping us awake, in the words, stories, 

norms, and values that we use to think, feel, 

and communicate.

This means that changing agriculture is 

powerful. New crops open new possibilities, 

both ecologically and socially. But positive 

change in people’s behavior is not inevitable 

with changing plants. Our behavior, never 

purely individual but always in community, 

is both socially constructed and biologically 

evolved, and always shaped by our access 

to energy. Humans are animals who live in 

relationship with biophysical processes, 

and humans are social creatures who live in 

relationship to each other. Transforming ag-

riculture requires attention to both ecology 

and society.

In Palestine and in our collabora-

tion with the Makaneyyat team, we saw 

and continue to see what remains present: 

biodiversity and beauty on the landscape’s 

hills and valleys, and creativity, curiosity, 

and generosity among the people. For now, 

there are still perennial tree crops, like ol-

ive, and knowledge of wild food plants, and 

spiced legumes sold as street snacks. There 

are still terraces holding on to soil, and in 

some of those hillside terraces in Mashjar 

Juthour arboretum outside of Ramallah, 

there are small research plots with potential 

new crops for Palestine, including perennial 

crops from The Land Institute. Such a per-

sistent and dynamic food culture may help 

the Makaneyyat team and their collaborators 

build new perennial agroecosystems through 

community-based domestication efforts.

Here at The Land Institute, and now 

farther afield with our silphium civic science 
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community and Makaneyyat collaborators, 

we are pursuing persistent plant science. 

This work teaches us that there are truths 

we have to remember, and realities we have 

to accept, and paths we have to give up, 

and feelings of grief, pain, and anger that 

we have to experience instead of deny. And 

still there is the wondrous fact that we are 

alive now and have the opportunity to learn 

something completely new by doing this 

work for which we do not know the out-

come. Maybe it is just the teacher and writer 

in me who is so drawn to imaginative pos-

sibility. I know that nothing is guaranteed, 

but isn’t it astonishing, that we have the 

chance to be courageous?

It may be that only a just, caring, and 

pluralistic society that accepts ecospheric 

limits will sustain itself long enough to 

bring perennial polycultures into produc-

tion. If so, then I am grateful to be part of 

a research community here and elsewhere 

who are learning to live into and embody 

that future society, from the ground up.

Adapted from the 2019 Prairie Festival talk by Aubrey 
Streit Krug, director of The Land Institute’s Ecosphere 
Studies.

Land Institute research residents Eric Cassetta and Alexandra Griffin measure the varying traits of silphium.
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Land Report shorts

Like tofu, but sunnier

Silphium researcher David Van Tassel made 

a vegetable milk and tofu substitute with 

silphium seeds. The flavor of each was mild 

and suggested sunflower seed – silphium is 

in the sunflower family. Some batches car-

ried some bitterness – experiments dealing 

with this continue. The sil-fu-yum, or faux-

fu, was firm and of good texture, Van Tassel 

said. He has been developing the perennial 

silphium as an oilseed crop to take the place 

of annual sunflower. But using the seed 

for drinks and something like tofu could 

add value and bring food more directly to 

people, rather than just feeding livestock. 

Fare might include chai and white sauce. 

“It appeals to me to think about using seed 

this way rather than simply crushing it for 

oil”, Van Tassel said. Most soybeans take the 

latter route, with the leftover solids making 

animal feed. Van Tassel soaked the seeds, 

still in their hulls, overnight. Then it was 

to a blender and straining through a mesh 

bag for nut milk. To make the sil-fu-yum, 

lemon juice coagulated simmering milk, 

with the curds going back to strain, and 

then overnight pressing. Van Tassel followed 

guides for processing sunflower seeds. For 

the milk, see https://bit.ly/2kwpMjJ. For 

the curd, see https://bit.ly/2m1Akrr. A 2004 

study found the dry matter of silphium was 

33.5 percent protein and 22.1 percent oil, 

compared with 13 percent and 24 percent re-

spectively for domestic sunflower. Nutrition 

charts for firm tofu show it has about twice 

as much protein as fat by weight. All three 

seeds are low in carbohydrates.

Logging valuable wheat genes

Wheat researcher Shuwen Wang has 

amassed test results to register seven peren-

nial wheat lines as “genetic stocks”. This 

doesn’t mean they are ready for commercial 

release, but that they have traits helpful to 

other breeders, and for which The Land 

Institute would be credited. And they might 

qualify as commercial varieties after testing 

in places with milder winters than central 

Kansas, where they are only weakly peren-

nial. The valuable genes in these seven lines 

include resistance to a common fungal dis-

ease called stem rust, and blue seed bran, 

Sourdough made with 40 percent white flour,  
60 percent flour from perennial wheat in develop-
ment, a resulte of crossing bread wheat with interme-
diate wheatgrass. Loaf and photo by Lee DeHaan.
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which has been credited as an antioxidant, 

healthful in food. These stocks are from ini-

tially crossing bread wheat with the peren-

nial intermediate wheatgrass. Wang is de-

veloping more strongly perennial wheat by 

crossing wheatgrass with durum, the pasta 

wheat, which has fewer chromosomes. This 

year he had five advanced durum-derivative 

lines of hundreds of thousands of plants that 

looked uniform in the field, a sign of genetic 

stability, and had consistently high seed set, 

seed size, and perenniality. Next year, seed 

from these plants will be sown at different 

sites around the world, to see which envi-

ronment is best for each genotype. 

The downs and ups of rain

A grain plant that falls over is said to have 

lodged. The Old French “loge”, for arbor or 

hut, became a verb meaning to lie down. 

Or to get stuck. If crops fall after flower-

ing, grain yield might be cut by more than 

half, according to cimmyt, Spanish acronym 

for the International Maize and Wheat 

Improvement Center. Sunlight no longer ef-

ficiently reaches leaves. The tangled collapse 

covers seed heads, and the crop becomes 

more susceptible to pests and disease. 

Flattened plants are also hard to harvest. 

Grain crop plants are thin and vertical. 

Lodging is the upset of their fine balance by 

strong winds, heavy rain, and wet soil.  

cimmyt brought the Green Revolution 

in part by breeding cereal crops to grow 

shorter, which allowed more energy to go to 

making seed. They also better resisted lodg-

ing. Conventional wisdom is that taller grain 

plants are more likely to lodge. But that’s 

not what appeared this year in The Land 

Institute’s plots of intermediate wheatgrass. 

In central Kansas, growth of this perennial 

grain is limited by heat and drought. For 

more than a decade of development, plants 

grew relatively short, compared with col-

laborators’ fields in Minnesota. But begin-

ning last fall, Kansas weather has been wet, 

and lead wheatgrass researcher Lee DeHaan 

said the effect in his plots has been pro-

found. Plants reached about 140 centimeters, 

20 centimeters taller than usual. And with 

lots of rain and wind, many lodged. This 

gave DeHaan his first chance to sort through 

the strong effects of weather, and begin con-

necting traits in the plants with why some 

fell and others didn’t. “We found, surpris-

ingly, that shorter plants actually had worse 

lodging than taller plants, on average”, he 

reported. “The data is a bit noisy, but still 

the trend is substantial, and most certainly 

we cannot expect selection for short plants 

to reduce lodging”. He thinks it’s probably 

less about height than about water loosening 

soil around roots and weighing on foliage. 

Most lodging is not buckling at mid-stem, 

but at the root. In fact, DeHaan also found 

no correlation of stem strength and lodging. 

“My thought is that there is something 

more like wimpyness versus robustness”, 

he said. “Wimpy plants tend to be short, 

weak, small seed, lower yield, etc. Big plants 

have the potential at least to be of the ro-

bust type. Wimpy plants have shortness as 

well as weak root attachment at the base of 

the tiller, etc. So short plants tend be sort 

of generally worse”. cimmyt’s success with 

wheat came not just by finding short plants. 

It was by finding specific genes that limit 

height without downsides. “Dwarfing used 

in wheat is driven by a major gene with 

large effect”, DeHaan said. “My short plants 

are probably just plants with lots of deleteri-

ous genes of small effect that in general give 

a short, weak plant”. He’ll investigate side-

effects of selection for resistance to lodging, 

and whether there might be a major gene 

like wheat’s.
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Seeing through numbers

Valerie Linenberger’s job as The Land 

Institute’s new accountant is less about jug-

gling figures than interpreting information. 

She studies how policies translate into fi-

nancial statements. She looks for ingredients 

of financial strength. She keeps an eye out 

for spending that might be inapt and advises 

management about what the numbers mean.

Linenberger grew up in Salina, sec-

ond of three children to factory workers, 

and first in her family to go to college. She 

would have studied English if it could have 

earned her a living, but she didn’t want to 

teach. So, after doing well in high school ac-

counting classes, she majored in economics, 

concentrating on accounting and manage-

ment. Her minor was global studies. This 

was at nearby Bethany College, a small liber-

al arts school, which she chose over Kansas 

State University 

because “I wanted 

to be more than a 

number”. She won 

a scholarship, but 

continued working 

35 to 42 hours each 

week at Burger King, 

where she’d begun 

as a 15-year-old. 

Linenberger 

served the local hos-

pital, profit and non-

profit companies, and an accounting firm, 

where she prepared tax returns and audits, 

and helped create and dissolve businesses. 

She studied by herself for the CPA exam, 

failed, tried again, and then for six months 

drove to a class in Wichita before passing a 

test that took sixteen hours over two days 

and covered governmental and nonprofit ac-

counting, business law, taxation, financial 

statement presentation, and auditing.

In 2016, an uncertain medical prognosis 

and the thought of missing out on her oldest 

daughter’s last semester of high school led 

Linenberger to quit her job at the account-

ing firm, take stock of her life, and decide it 

was time for fun. She’d long been involved 

in fashion, and opened True Betty Boutique 

in downtown Salina. Its name honors an 

aunt whose surname was True, and a grand-

mother named Betty. Linenberger gives The 

Land Institute 32 hours each week, and after 

work here juggles tasks at the boutique. She 

also runs her own accounting and tax prac-

tice. 

Linenberger likes craft classes, help-

ing others who suffer from depression, and 

helping those who are autistic – her second 

child, Morgan, has Asperger’s syndrome. 

Linenberger is married to Jim, whom she 

first dated in high school, and they have 

three children. Dayton, the youngest, is in 

middle school. The oldest, Milah, is a junior 

at Wichita State University, studying to be 

an accountant.

French & Belgian connections

Development of intermediate wheatgrass 

as a perennial grain crop now involves re-

searchers in France and Belgium. isara, a 

French acronym for the Higher Education 

Institution of Agronomy, Food, and 

Environment, in Lyon, is studying how 

wheatgrass roots develop, the crop’s effects 

on soil, the best soil conditions for it, how it 

uses water and nitrogen, the market it faces, 

management of its weeds and diseases, and 

how best to sow it, fertilize it, graze and cut 

it for hay, and harvest and process its grain, 

researcher Olivier Duchene said. 

This is all to fit with isara’s goal of 

farming more ecologically and sustainably. 

Duchene said they don’t foresee wheatgrass 

Linenberger
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as being competitive strictly as a grain 

crop or a hay crop. They want it to serve 

both ends while improving soil and cutting 

dependence on costly additions like fertil-

izer and pesticides. Breeding might come 

by isara’s collaborators. inra, France’s 

National Institute for Agronomic Research, 

is testing wheatgrass and perennial lines 

of wheat and rye. Arvalis, an applied re-

search institute founded by and closely 

allied with farmers, is studying the crop’s 

response to water and nitrogen. A French 

farmers co-op is helping isara with harvest 

and post-harvest work. A Belgian co-op is 

testing market value and post-harvest treat-

ments. Gembloux Agro-Bio Tech, part of the 

University of Liege in Belgium, is running 

field experiments, mostly about grain-forage 

potential, nitrogen use, the effect of animals, 

and sowing methods. 

Redistributing water wealth

Last year, 2018, was dry enough to stress 

even deep-rooted intermediate wheatgrass, 

A trial in France compared effects of perennial intermediate wheatgrass, at right, with those of annual crops like 
the harvested wheat at left. Further wheatgrass development is happening in Belgium. Olivier Duchene photo.
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our perennial grain whose food products go 

by the trademarked name of Kernza®. Alfalfa 

looked better, possibly because its thicker 

and deeper taproot was better at drawing 

from water deep in the soil. We grow the 

plants side by side to see if the legume can 

help sustain wheatgrass by sloughing nitro-

gen from its roots. Wheatgrass researcher 

Lee DeHaan noticed something after al-

falfa was cut in June. The wheatgrass amid 

the alfalfa looked more vigorous than the 

wheatgrass growing alone – even fertilized 

wheatgrass. Perhaps water deep in the soil 

had moved up to the drier topsoil through 

alfalfa roots. Hydraulic redistribution, ecolo-

gists call this action of roots as pipeline. To 

explore this, intern Madeline DuBois, work-

ing with Land Institute ecologist Tim Crews,  

sank soil moisture sensors in solid stands of 

wheatgrass and in wheatgrass-alfalfa mix-

tures, at depths of 0.3, 1, and 3 meters. We 

have no results yet, because this year rain 

kept the soil nearly saturated from top to 

bottom.

On the trail at The Land

Last year, volunteers Bob Ash and Gene 

Sandberg began cutting a path through prai-

rie and woods along the Smoky Hill River. 

They milled local Osage orange wood for 

benches along the trail. This spring high wa-

ter collapsed steep banks of the Smoky Hill, 

taking downstream seven sections of trail, 

along with trees and two of the benches. 

Sandberg and Ash rebuilt, this time a little 

farther from the edge. All along they sought 

to make the trail interesting, touring tall-

grass prairie, stands of bur oak, bottomland, 

and a cottonwood six feet thick at chest 

height. The result is a down-and-up hike 

of 2.8 miles. At The Land Institute’s Prairie 

Festival in late September, the trail officially 

opened for public use. It loops through the 

Marty Bender Nature Area, named for our 

late energy scientist, on more than 200 acres 

a mile north of the institute office. 

Sandberg had already blazed a mile-

long trail at home, on land that his great-

grandfather homesteaded less than a decade 

after Kansas became a state, and where 

Sandberg grew up farming wheat, oats, 

barley, milo, and alfalfa. Retired from more 

than two decades in air traffic control and 

air safety, Sandberg was invited to cut an-

other path at the nature area. He brought in 

Ash, who recently retired from running the 

forestry division of Salina’s Parks and Rec-

reation Department. Both men like working 

outside. They first cut out small trees – no 

big oaks. “We wove in and out”, Sandberg 

said. Then they pushed through a brush 

cutter, then a push mower. They take turns 

mowing the trail every week or two. 

Parking and a walk-in gate for the trail 

are at Holmes Road and Brad Way. Dogs on 

leash are allowed. Bicycles and motor vehi-

cles are not. The nature area will host edu-

cation events by The Land Institute and its 

ecosphere studies program. For more about 

that and the trail, write to Carl Bowden or 

Aubrey Streit Krug at ecosphere@landinsti-

tute.org, or call 785-823-5376. 

Sorghum researcher wraps up

Pheonah Nabukalu came to The Land 

Institute in 2013 as a post-doctoral re-

searcher, fresh from a PhD at Louisiana State 

University. Her job was to study the genetics 

behind how perennial sorghum grows. Many 

regular crops have been genotyped, con-

necting traits like seed production with mo-

lecular markers – particular DNA sequences 

at particular chromosome locations. But 

perennial sorghum comes from crossing 
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A public trail at The Land Institute loops almost 3 miles through prairie to the wooded Smoky Hill River and back. 
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two species, annual grain sorghum and a 

wild perennial, johnsongrass. The sequence 

of the result is a relative unknown. With 

the help of researchers at the University of 

Georgia, Nabukalu associated more than a 

thousand markers with traits that developed 

in the greenhouse and the field. These are 

traits important for improving the crop, 

such as flowering time, plant height, seed 

size, and disease resistance. They all can 

eventually be seen in the field. But that 

might take a year or more, and even then, it 

might not be clear what resulted from genes 

and what from varying fields and weather. 

Nabukalu cut the ambiguity over almost six 

years of study. With the resulting genomic 

map, researchers can read DNA in tissue of a 

mere seedling and predict its potential. Now 

Nabukalu will leave The Land Institute for 

Georgia, where her husband recently found 

work. She will continue to develop research 

papers linking the markers to field traits. 

This may help researchers around the world 

develop perennial sorghum.

So might our recent success in get-

ting sorghum plants that produce peren-

nial, underground stems and also have the 

chromosome count of established annual 

crop sorghum, instead of the usual doubled 

chromosome count of our hybrids. This will 

greatly ease and speed selection and breed-

ing. Nabukalu did the microscope work to 

identify the simpler genomes, which sor-

ghum research leader Stan Cox said is now 

the work’s most important ingredient. Seed 

from these plants has been sent to Kenya, 

Pheonah Nabukalu, at The Land Institute’s Prairie Festival, helped pioneer reading genomes of perennial sorghum, 
and found hybrids with simpler genomes. Both achievements will speed development of the crop. Nabukalu is  
leaving for Georgia, but will prepare papers based on six years of research with us. Scott Seirer photo.
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Uganda, and Mali, where colleagues may 

cross the plants easily with local, tropi-

cal crop varieties. Recipients include the 

International Crops Research Institute for 

the Semi-Arid Tropics, the largest sorghum 

breeder in the world.

New directors

At its September meeting The Land Institute 

Board of Directors elected three new mem-

bers, including the first to act as the rep-

resentative of institute employees: Tiffany 

Durr, for 15 years our greenhouse manager. 

The other new directors are Corey Samuels, 

a former intern who owns a data science 

consulting firm in California, and Deborah 

A. Neher, a University of Vermont soil ecolo-

gist. 

Durr was the first female president 

of the Salina chapter of FFA – once called 

Future Farmers of America. She is dyslexic, 

but a seeker of silver linings, and says she 

uses the different wiring of her brain to find 

solutions – to problems beyond reading 

– that others don’t see. She earned a bach-

elor’s degree in horticulture from Kansas 

State University with the aim of landscap-

ing, but a year later, in 2004, came to work 

here as greenhouse manager, fell in love 

with the mission, and stayed. She keeps two 

greenhouses running 

and supplied with 

things like truck-

loads of potting soil, 

and scouts for and 

manages pests. Her 

husband is a full-

time farmer of hogs, 

cattle, and grain in 

McPherson County, 

south of The Land 

Institute. This year 

they planted 37 acres of one of our perennial 

grain crops, intermediate wheatgrass. Their 

two girls, 8 and 10, are in 4-H and help on 

the farm. 

Neher developed the use of microscop-

ic invertebrates as indicators of soil health. 

Her recent research includes fostering 

microbes in dairy cow bedding to prevent 

udder disease and improve milk, and de-

signing compost to suppress crop diseases. 

She grew up on a farm near Quinter, Kansas, 

and attended her first Prairie Festival in 

the early 1980s, when she was an environ-

mental science major at nearby McPherson 

College. She said Wes Jackson and The Land 

Institute inspired her career goal of using 

nature as a model for agriculture. She earned 

a master’s degree 

in plant biology at 

the University of 

Illinois in Urbana, 

and a doctorate in 

plant pathology at 

the University of 

California in Davis. 

At Vermont she led 

the Department of 

Plant and Soil sci-

ence for 14 years 

until resigning from 

administration in 

2018 to focus on applying her research to 

help farmers and inform policymakers. She 

likes bicycling, baking, photography, gar-

dening, and sewing. 

Samuels, now of Cardiff-by-the-

Sea, near San Diego, grew up in Duluth, 

Minnesota, and Berlin. After earning a 

political science degree at the University 

of Arizona, at an ecology fair she saw a 

brochure about The Land Institute. “It just 

struck something in me”, she said. She 

served as an intern in 1992, then became 

intern coordinator and interim education Durr

Neher



26    land report

director. This included helping coordinate a 

program in 1994 for applying complexity the-

ory to our research. That, with its computer 

modeling, inspired 

her to a doctorate in 

evolutionary biol-

ogy and math-rich 

theoretical ecology, 

at the University 

of Tennessee. She 

was among our first 

graduate school re-

search fellows. Since 

college, she has ap-

plied systems think-

ing to fields beyond 

the life sciences, 

including space exploration and disaster re-

lief. She developed analytics and algorithms 

for software, for five years led the consulting 

division for Wolfram, and last year founded 

her own firm. She helps businesses and 

government organizations use technology 

such as artificial intelligence. Her interests 

include writing and storytelling, and she co-

produced a film called “Becoming Henry”, 

about her grandfather, a Holocaust survivor. 

Size isn’t everything

With each wild species being turned into a 

farm crop, we breed for bigger seed. This is 

partly because a bigger seed will have pro-

portionally less fibrous coating, and more 

food energy in carbohydrates, and maybe in 

protein. Bigger seed can also bring higher 

yield, the amount of grain from each plant 

or acre. This is crucial to make perennials 

commercially competitive with current, an-

nual grain crops. But bigger seed isn’t the 

only challenge for getting bigger yield. Lee 

DeHaan, our lead researcher with interme-

diate wheatgrass, plotted seed yield per 

head against seed size, and found that size 

only explained 13 percent of the variation in 

yield. “It is nice that this correlation is at 

least slightly positive, since it makes prog-

ress for both traits simultaneously a fair bit 

easier and faster”, he reported. A strong cor-

relation would be faster yet. More plotting 

showed that 89 percent of the variation in 

yield per head was explained by the number 

of seeds in the head. This could depend on 

the number of florets, the sites on a head 

that can make seed, or on the fraction of 

those florets that actually do so. DeHaan 

found that the floret count mattered little. 

Two-thirds of the variation in seed yield, the 

biggest influence, was seed fertility. All of 

these relations were shown only for plants 

now in the program. They don’t explain 

breeding progress over the previous decade 

and a half. DeHaan is exploring how popula-

tions have changed to get higher yields. 

Seed from wild and improved intermediate wheat-
grass. Seed size figures in yield, but there can be some-
thing more important: the proportion of florets on the 
head that actually fill with seed.

Samuels
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Thanks to our contributors 

GIFTS

Every gift matters to us, thank you for being part of this journey. As we work toward best practices as a team, we are moving 

toward only publishing your name if you have given us permission to do so. If you see your name listed & wish for it not to be 

published in the future, please contact Amanda at 785-823-5376 or info@landinstitute.org. Thank you again for your generosity.

Mildred & Raymond Abell · Paul Abromeit · Calvin Adams · Dustin Adams · Arllys & Lorado Adelmann · Adoption Law LLC 

Thomas Ahern · Phil Alcocer & Donna Fleming-Alcocer · Eileen Althouse · Amazon Smile · Philip Amerson · Angela Anderson 

Ders Anderson & Kathleen R. Lacey-Anderson · Karen Anderson · Anna Andersson · Adam & Emily Andres · J. G. Arbuckle 

Blythe & Hannah Ardyson · Kenneth & Katie Armitage · Cosette Joyner Armstrong · Alan Arnold · Nathaniel Artist · Thomas 

Atherton · Wayne & Joyce Attwood · Denise Attwood & James R. Conner · Mark & Becky Augustine · Charles & Gloria 

Austerberry · Carl & Priscilla Awsumb · Angela Babbit · DeWayne & Sherry Backhus · Denise Backus & Adah F. Wright 

Catherine E. Badgley & Gerald R. Smith · Daniel Baffa · Linda Bailey · Julene Bair · Hanna Baird · K. C. Baker · Marian Bakken 

William & Caroline Baldwin · William & Terry Baldwin · Lisa Ball · Noelle Barber · Diane Barker · Marilyn Barnes · Dorothy & 

Brian Barnett · Carol Barta · Kelly L. Barth · Pat & Nathaniel Batchelder · Jonathan & Sarah Baum · Reese & Donna Baxter 

Wendy Bayer · Douglas & Maria Bayer · Thomas A. Beck & Kimeri Swanson-Beck · Janice K. Becker & David A. Shaw · Glenn & 

Barbara Beckerdite · Jill Beech · Neal Beets · Leroy & Marla Beikman · Richard Belanger · Bellegarde Bakery · Mary Lou Bender 

The Benevity Community Impact Fund · Martha Benioff · David Bennett · Kirk & Debra Benton · Gary Benz · Edward Berg · Alex 

Berkley & Amy Cole Berkley · Mark & Jane Berkley · Judy Berkshire · Dale L. Berry · Robert Bertsch · Allen Best · Dennis & 

Marilyn Bettenhausen · Betty Ford Alpine Gardens · James D. Bever & Peggy A. Schultz · Chris & Mary Bieker · James & Peg 

Billick · Kathleen Birch · John Bird · George & Marie Anne Bird · Hannah Birge · Thomas & Beatrice Isolde Birt · Sarah Bishop 

Christine Blackmon · Mary Blackmore · William & Dianne Blankenship · John J. Blume & Karen E. Dryden · Charles & Dianne 

Boardman · Egon & Diana Bodtker · Kris Boele · Gary Boldt · Ray Bond · Robert & Sharon Bone · Patricia & Laurence Booth 

Daryl & Norma Jean Bosma · Marie Bourgeois · Richard Boyd · Nancy Boyda · Gretchen Boyum & Pat Crepps · Tom & Carol 

Braford · Colin Bramhall · Charles Bramlage · Edward J. Braun & Jean B. Krusi · Shirley & Margaret Braunlich · Linda Bray 

Sheryl Breen · Jay & Sara Bremyer · Jill Bremyer · Gordon Brennfoerder · J. Ford & Diane Brent · Ryan Brisch · Caroline Brock 

Daniel Brockett · The Bromley Charitable Trust · Martin & Wanda Brotherton · Cheryl Brown · Robert & Janet Brown · D. 

Gordon Brown & Charlene K. Irvin-Brown · Darla Brown · Dhira Brown · Jerome Brown · John Buchanan · Bernard & Cynthia 

Buchholz · Brian Buchner · Betty Buckingham · Buddha Joy Meditation School · Stephen & Joy Bunch · Peter Burbach · Chad & 

Laura Burns · Haley Burrill · Rebecca Burrows · John & Eleanor Butler · Mr. & Mrs. Timothy Cabot · John Caccia · Ray Cage 

Sarah Callan · J. Baird Callicott · Doug & Janine Calsbeek · Matthias & Barbara Campbell · Margaret & Edmund Campion · Louis 

Caplan · Diane Capps · Janeine Cardin & David Ritter · Robert B. Carl · Elizabeth Carlisle · Mark Carlson · Jim Carlstedt · Curtis 

Carroll · Elizabeth Carson · Stefania Cartoni · Ambar Carvallo · Tina Casagrand · Cathy Casper · Allison Cassetta · James & 

Marianne Cassidy · Thomas Casten · W. F. & Ruth Cathcart-Rake · Lorna & D. Caulkins · Cedar Valley Honey Farms · Benjamin 

Champion · James Chaney · Margaret Chanler · Charity Charge Fund · Michael Charles · Anita Chase · Hal & Avril Chase 

Jingyang Chen · The Chicago Community Trust · Ann Childs · Theresa Cichocki · Milton Claassen · Chris & Katherine Claflin 

Elizabeth Clark · Randy & Janice Clark · Clark, Mize & Linville, Chartered · Clifton Foundation Inc. · Frank Coady · Gary Coates 

& Susanne Siepl-Coates · Heather Coates · Alisa Coffin & Oswaldo Rodriguez · Amy & Jeremiaha Cole · David & Frances 

Coleman · David Collins · Nicholas Colloff · Bruce & Margaret Colman · CommunityGiving · Cath Conlon · Mary Conner · Karen 

S. Cook · Michael Coone · Doris E. Coppock · Kelley Coquillette · Eugene & Shirley Cordes · Core Theory Inc. · Evin 

Coughernower · Barbara A. Coughlin & John K. Fallon · Anne Cowan · Jeremy Cowan · Martin Cox · Marc Craddock · Geraldine 

K. Craig & Nelson D. Smith · Kenneth Cramer · Ruby Crews · Tim & Sarah Crews · William & Ann Crews · Philippa Cross · Kirk 

Cusick · Kerry Cutler · Walter & Mary Czech · Larry Daggett · Jennifer Dallman · Tom Daly & Jude Blitz · Kathryn Damiano 

Charles Daniell · Matthew D’Asaro · David K. Smoot Sustainability of Life on Earth Fund · William & Kristine Davis · Rio de la 

Vista · Gabriel de Oliveira · Brian Decker · Andy & Linda Deckert · Darrell R. Dedrick · Alice Jo & Stanley DeFries · Sabino & 

Janice DeGisi · Todd DenBesten · Nancy Deren · Matthew Derr · Mary Deschene · Al DeSena · Mari Detrixhe · Debra DeYoung 

Gregory Diamond · John Diener · Margaret Dietrich · Dennis R. Dimick & Kim Kostyal · Jeffrey Doan · Otto & Barbara Doering 

Fred & Arlene Dolgon · Beth Dooley · Jordan Dornbierer · William Dorsett · Double J Farms Inc. · Jill Downen · Harold & Jill 
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Draper · Merlin & Sandra Dresher · James & Mary Dudley · Michael Duffy & Jacqueline Guidry · Eileen Duggan · Katharine P. 

Dunlevy & George Seeds · Lauren Dunteman · Adele Durfey · Helen Duritsa · Duritsa Sloan Family Fund · Robert DuTeau 

Katelyn Eaman · J. C. Eddy · Jeb & Edith Eddy · Martin & Sue Eddy · Thomas & Ginnie Eddy · Tom Edminster · Bob & Jackie 

Edmiston · Rebecca B. Edwards & Mark G. Seidl · David Ehrenfeld · Paul & Anne Ehrlich · Christian Elliott · Jared Ellis · Jean 

Emmons · Kamyar Enshayan & Laura L. Jackson · Larry & Laurel Erickson · James Erickson · Charles & Cheryl Ernst · Claryce 

Evans · Linda Evans · Sam & Terry Evans · Claude & Sandra Falls · The Fanwood Foundation/West · James Farag · Jean Fargo 

Karine Ferguson · Theodosia Ferguson · Vanessa Ferona · Pete & Kay Bartel Ferrell · Rebecca V. Ferrell & Michael J. Golec 

Rebecca Ferrera · Lisa Ferro · Fidelity Charitable Gift Fund · Jamey Findling · John Findling · Karen Finley & Tad Buford 

FirstGiving · Laura Fischer Walter · James Fish · Lucas Fishback · Margaret & Mitchell FitzGibbon · Vaughn & Julie Flora 

Kendra Flory · Lowell Flory · Susan Flower · Lauren Flowers · Robert Floyd · Enell Foerster · Zandell Folven · Nathanial Foreman  

Holly Fornelli · Seth Forster · Dana Foster · Steven V. Foulke & Carine E. Ullom · Russell Fox · Jose Franco · John & Julie Franson  

John & Mary Frantz · Kelly Frasier · Aaron & Maggie Frazier · George Frazier · James & Lisa French · Ruth French-Hodson 

Charles Frickey · Carl Friesen · Duane & Elizabeth Friesen · Evan Fry · Bruce Fuelling · Mary Fund · Jeffrey Funk · Richard & 

Janet Futrell · Jarrod Fyie · Gary & Carol Gadbury · Robert Gaines · Candace Galen · Omer & Zona Galle · John & Nancy Gallini  

John Gangstad · Craig & Judi Gannon · GAP Inc. Community Relations · Christine Gardener · Joshua Garrett-Davis · Sarah Garst  

Kenneth Garwood · Bill Gaskill · Mark Gee · Jared & Cindi Gellert · General Mills · General Mills Foundation Matching Program  

Michael Gerard & Linda Pluschke · Matt Gettleman · Robert Gibson · Billie Giese · Charles Gieseler · Mary Gilbert · Jean Gilio 

Graison Gill · Gerald & Mineko Gillespie · Timothy Gladbach · Global Impact · John & Kathryn Glovack · Golden Gate 

Foundation · Daniel Golly · Fletcher Gonzalez · Barbara & Gregory Goode · Jeremy Goossen · Nils R. Gore & Shannon R. Criss 

Lisa Gotto · Howdy Goudey · Brad Gould · Matthew Gowans · Wally Graeber · Elizabeth Granberg-Jerome & Leslie Jerome 

Great Lakes Protection Fund · Greater Kansas City Community Foundation · Greater Salina Community Foundation · David 

Greene · Katherine Greene · Helen L. Greer · Sara Gregg · John Griffin · Shirley Griffin · Thomas Griggs · Lisa J. Grossman & Kelly 

L. Barth · David & Michelle Gundy · Ksenya Gurshtein · Lucia Gutierrez · Lama Jigme Gyatso · Susan Haas · Robert H. Hagen & 

Deborah R. Smith · Philip & Patricia Hahn · Steven Haines · Regan Hale · Paula & Van Hall · Anita Hall · Evelyn Haller · Thomas 

& Katherine Halton · Lisa Hamil · Derek Hamm · Isabelle Han · Morgan Haner · Patricia Hansen · David & Janet Hanson · Atiqul 

Haque · Saralyn Hardy · Duane Harms · Cheryl Harper · Misty Harper · Mark Harris · Robert & Dorothy Harris · Zachary Harris 

Ananda Harrison · Eric Hart · Rhett Hartman · Lily Page Hartwell · Karen Harvey · Michael Hastings · Jill Haukos · Howard 

Hawhee · Sarah Dawn Haynes · Anne Hazelton · John Head & Lucia Orth · Heartspring Foundation · David Hecht · David Heckel  

Jerry Heidrick · Marjorie Hekman · Bernt & Suzie Helgaas · Carson Hellwinckel · Josh Hendrix · Rollie Henkes · Caleb Hensley 

Nathan Hensley · James Henson · Jeffery Heppler · Richard Herman · Eric & Mary Herminghausen · Brent Heverly · Bette 

Hileman · Deborah Hill · William Hine · Sarah J. Hinners & Christopher P. Pasko · Shirley & Douglas Hitt · Melissa Hochstetler 

Andrea & Lance Hodges · David Hodges · Philip Hodges · Steve Hoekstra · David Hoff · Jamie Hofling · Joyce Hofman · Matthew 

Hogan · Madeline Holler · James Holtzman · John & Deanna Homer · John & Gloria Hood · James Horlacher · Christopher & 

LuAnne Hormel · Barbara Horter · Shae Hoschek · Keim & Sylvia Houser · Mark & Linda Howard · Charles Howe · Gary & 

Michele Howland · Jerold & Bonnie Hubbard · Liz Huffman · Dr Paul Hull · Dean & Nicki Hulse · Jon & Audrey Hunstock 

Laura Hunt · Lee Hunter · Charles & Lynne Hunter · The Hunter-White Foundation · Todd & Lindsey Hutchison · Siwook 

Hwang · IBM International Foundation · ImpactAssets Inc. · Involved · Fred Iutzi & Melissa Calvillo · Laura & Kamyar Jackson 

Edward & Adelaide Jacobson · Marcel Janda · James & Susan Jantzen · Robert Jantzen · Gus Jaynes · Susan Jennings 

Christopher & Rita Jensen · George & Joan Jerkovich · Jordan Jerkovich · Ann L. Jett · Steve John · Jim Johndrow · Bruce A. 

Johnson & Barbara M. Hagen · Bruce B. Johnson & Barbara Hoppe · Eric R. Johnson & Michele Roesch-Johnson · Michael & 

Cheryl Johnson · Ronald & Kathleen Johnson · Wayne & Mary Johnson · Zachary Johnson · Sara Johnstone · Adrian & Nina 

Jones · Alice Jones · David & Jean Jones · Elaine Jones · Jimmy R. Jones · Christophe Jospe · Todd Juengling · Allison Justus 

Suparna & Sameer Kadam · Kansas Rural Center · Julius & Kay Karash · Rachel Karash · Jude Kastens · Kathleen & John 

Kauffman · Maynard Kaufman & Barbara Geisler · Jim Kaup · Mary Kearns · Keith W. Krieger Charitable Fund · Richard Keller 

John & Barbara Kellogg · Courtland Kelly · Mikaylo Kelly · Peter Kelly · Robert & Judith Kelly · Doug Kenfield · Lincoln Kern 

Harold Kieler · Frederick L. Kirschenmann & Carolyn E. Raffensperger · Jodie Kirschner · Keith & Amanda Kisselle · Leslie 

Kitchens · Don Kluever · Billie Knighton · Ann Knowles · Kristine Knutter · lucas knutter · Wenqian Kong · Walter & Barbara 

Koop · Joshua Koplik · Kathleen Koplik · William Kostlevy & Marilynn J. Patzwald · Cleo D. Kottwitz & Judy Parsons · Mary 

Kowalski · Mark & Jean Kozubowski · Margaret & Tad Kramar · Douglas & Patricia Kramer · Mildred Krebs · Connie Kreider 

David & Heidi Kreider · Keith Krieger · Ronald A. Kroese & Kimberly D. Colburn · Kroger · Paul Krumm & Erin Taylor · Stanley 

& Lois Kruschwitz · Rita Kunkel · Nancy Kuppersmith · Wendell & Judith Kurr · Robert Kurtz · David & Carol Kyner · Kathy 

Landis & Miles Reimer · Timothy Landon · Steve Larson · Ken Lassman · Summer Lawrence · Marietta & Alden Leatherman 

Benedict & Ann LeFort · Eileen & Paul LeFort · LeFort-Martin Fund CCF · Charlotte Leonard · Dan Lesh · David & JoAnn Lesh 

Andrew & Juda Lewis · Frances Schneider Liau · Liberty Prairie Restorations · Janice E. Lilly & Cary A. Buzzelli · Limbo Inc.  
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Colene Lind & Rex E. Fowles · Patty & Nels Lindgren · Mark S. Lindquist & Kristine Schlangen-Lindquist · Rabbi & Mrs. 

Kennard Lipman · Elizabeth Little · Terry Loecke · Jakob & Tamar Loewenberg · Jonne Long · Paul & Jeanine Lovell · Kevin Lowe  

Sandra B. Lubarsky & Marcus P. Ford · Jonathan Lukens · Katherine Lynch-Dombroski · Karen MacDonald · Steven W. Mackie 

Kathleen Maddux · Penny Mahon · Tom & Sherrie Mahoney · John & Janet Mai · Neal Malicky · Gordon & Margaret Mallett 

Grant W. Mallett & Nancy Tilson-Mallett · Rosette & Michael Malone · Richard Malsbary · Stephanie & Robert Manes · J. Bryan 

& Connie Mann · Clay Marcusen · Kevin L. Markey & Candice Miller · Mark L. & Julie Sager Miller Fund · Stephen Marsh 

Marsha & Ric Marshall · Danile & John Martens · Anthony & Patricia Martin · David Martin · Helen Martin · Trent Martin 

Joanne Masher · Dilla Mastrangelo · Royceann & Andy Mather · Graham Mathews · Reece Mathews · Charles Matoesian · Bill & 

Julia McBride · McBride Family & Aspen Business Center Foundation · Brent McClayland · Shelby McClelland · Karen P. McCoy  

Ana McCracken · Roger McDaniel · Sonali & Mathew McDermid · Whitney McDermot · Alan McDermott · Duncan McFarland & 

Ellen Bromley McFarland · Michael McGrath · Paul & Mary McKay · Linda Mckittrick · Neil McLean · Marilyn McNabb · John 

McNulty · Hollis Mehl · Jessica Mehre · Erin Meier · Curt Meine · Gary & Kathy Melander · Thomas & Anne Melia · Jarrett 

Mellenbruch · Josephine A. Merck · Bill Meredith · Shelby Merry · Thomas & Mary Mertz · Douglas & Diane Mesner · Kate 

Meyer · Caterina & Ryan Meyers · Howard Mielke · Stephen Mikesell · Ross & Nancy Miller · Allison Miller · Cheryl Miller  

Diane Miller · John C. Miller & Sandra Bot-Miller · Mark & Julie Miller · Stephen Miller · William & Emily Miner · Rick Mitchell  

Suzanne Mittenthal · Elizabeth Mlotkiewicz · Bonny A. Moellenbrock & Michael I. Lowry · Dennis & Beverly Mohler · Judith 

Mohling · Daniella Molle · Mary Moloney · Maya Morales · Carmen Moreno · Robert & Sharon Morgan · Morgan Stanley Gift 

Fund · Morrill Family Foundation · Tom Morris · David & Susan Morris · Dylan Morris · Lona Morse · Riley Morsman · Margaret 

Moulton · Martha Murchison · Helene Murray · Cornelia & Robert Mutel · Jo Ann Myers · Andrew Myshin · Camila Navarro 

Emilio Navarro · McKenzie Neds · Frank Neitzert · Ann Nelson · John Nelson · Levi Nelson · Christopher Neubert · Max 

Neumeyer · Richard & Shirley Newsome · Kris Nichols · Mike Nichols · Nancy Nicolay · Richard & Patricia Nienow · Sara E. 

Nienow & Nathan Snodgrass · Susan Niese · Chris Niewiarowski · Rae Ann Nixon · Carolyn Nolte · Ann Nore · David & Janice 

Norlin · Bill & Cori North · Daniel Northrup · Jeanne Norton · Richard & Elizabeth Norton · Rita Norton · Zachary Nowak 

Janet & John Nybakke · Danielle O’Brien · Thomas & Nancy O’Brien · Michael & Colleen O’Connell · Julia E. Olmstead & Paul 

Helgeson · Charles & Catherine Olmsted · Jane & Charles Olsen · Nancy Olsen · Lennart Olsson · Oluwakorede Olugbenle 

Marian O’Reilly & Stephen M. Lockwood · Jeffrey & Maria Osborne · Shoshana Osofsky · Karen Ostenso · Arthur & Debra Ozias  

Jerry & Carole Packard · John & Sharon Palmquist · Kim Parfitt · Karl & Elizabeth Parker · Alexander Parks · Dorothy M. Parman  

Linda Parsons & John C. Hauser · Gregory A. Parsons & Dorothy J. Johnson · Sandra Patzman · Steven & Carolyn Paulding 

Anna V. Pauscher · Patricia Peak · Leo Pedretti · Edward & Seliesa Pembleton · Keith & Sharon Penner · Abner & Kathryne D. 

Perney · Robert T. Perry & Kathy Crawford · Christian Petersen · Kenny Phan · Asheen Phansey · Jennifer Phillips · Valentin 

Picasso · Loretta Pickerell · John Picklap · Chris & Meghan Picone · Peter Pierson · Ann Pilcher · Dwight R. Platt · Bruce Plenk 

John Pollack · Frank R. Pommersheim & Anne G. Dunham · Kristin Poore · Greta Poser · Barbara Post · Paul D. Post & Kay Kelly 

Donna & Darwin Poulos · Ramon & Eva Powers · Curtis Price · Kayla Pridmore · Ronald Pryor · Al Pugsley · Gary Purcell · Jerry 

L. Quance & Marcia A. Hall · Paula J. Quell & Larry E. Davis · Joseph & Judith Quinlan · Merrill & Beulah Raber · Marjorie 

Rachlin · Kevin Radzyminski · Patti & Brent Ragsdale · Jo & Richard Randolph · Thomas L. Rauch & Joyce Borgerding · E. J. 

Rausch · Krishna Ravuri · Barry & Beverly Read · Donald Reck · Redheart Redheart · L. David & Ann Redmon · David W. Reed 

Gabriel Reed · Matthew & Tia Regier · Thomas & Virginia Reid · Penelope Reid-Cleary · David & Wendy Reinhardt · Richard & 

Joyce Reinke · Trish Remley · Richard & Erna Rempel · Jamie & Catherine Renshaw · David Rettele · Kristen Reynolds · Martha 

Rhea · Stanley Rice · Kenneth Rich · Jeannine Richards · David & Jane Richardson · Vicki Richardson · Margaret & John Richey 

Amelia Richter · Bryant & Sandra Riley · Peggy Robinson · Ella Rogers-Hungria · LaVetta Rolfs · Hannah Roos · James Rose 

Nomi Rosen · Jean A. Rosenthal & David E. Kingsley · Grace Ross · Kathryn Ross · Shannon Ross · Ross Foundation · Sarah Ross 

Moberg · Vincent Rossignol · E. Scott Royce · RSF Social Finance · Amy & Mark Ruck · Kurt Rudolph & Cecille Rudolph · Paul 

Rudy · Karen E. Ruff Noll & Michael G. Noll · Ron Ruhnke · Brian & Chepina Rumsey · Eric & Christine Rumsey · Cody & 

Kelsey Ryan · Emily Ryan · Patricia Ryan · Kyoko Saegusa · Brennon Sagrera · The Saint Paul Foundation · Christine Salem · T. A. 

Sampson · Corey Samuels · Matthew & Molly Sanderson · Sandhill Farm Foundation · Peter Sandstrom · Eric Sannerud · David 

& Irene Sattinger · Henry & Dianne Schaffer · Jeff & Celia Schahczenski · William Scharf · Meagan Schipanski · Tony Schmidt 

Heidi & Lawrence Schmidt-Laliberte · Kenneth Schmitz · Kris Schneider · Rob & Denise Schneider · Will Schneider · Claire 

Schosser · Stuart & Lisa Schott · James Schroeder · Peggy A. Schultz & James D. Bever · Brigitte Schulz · Peter & Helen Schulze 

John & Ann Schuster · Arah Schuur · Schwab Charitable Fund · Myrna Scott · Elizabeth Seaton & Andrew W. Badeker · Vera 

Seeley · Kaleb Segelquist · Chris Seitz · Sharad Seth · Miner & Valetta Seymour · Stu L. Shafer & Patricia L. Dickinson · Vrinda 

Sharma · Julianna Shaull & Eric W. Howland · Frank Shaw & Alison Mary Kay · William & Cynthia Sheldon · Timothy Sherck 

Ambrele Sherman · Bob & Doris Sherrick · David Shier · Scott Shreve · Robert Siegel · Linsey Sieger · Susan Sievers · Robert 

Sigmon · Elisa Silverstein · John & Mary Simmering · Ann Simpson · Tracy Singleton · Sherry G. Skillwoman · Don & Elvera 

Skokan · Ralph Smallberg · William & Carol Smallwood · Barrie A. Smith & Marcy Smalley · Boyd & Heather Smith · Britt Smith 
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& Susan Harris · David Smith · James & Katherine Smith · Lea Smith · Mark & Sara Smith · Melinda Smith · Olivia Smith 

Ronald & Kahrmelle Smith · Taylor Smith · Kathleen R. Smythe & John Fanselow · Richard & Mary Smythe · Larry Soll & Nancy 

C. Maron · Christina Sollenberger · Mary & Michael Songster · Matthew Spears · Janet Sperry · Gordon & Frances Stallings 

Laura Steele · Sara Steelman · Robert & Lyda Steiert · Peggy Stein · Matthew Steinle · Betty Sterling · Garrett Stern · Amanda C. 

Stewart & William T. Smith · Howard & Margaret Stoner · Kathryn C. Stonesmyth · Bianca Storlazzi · Naomi M. Strand & Virgil 

J. Augustine · Anne Stratton · Gail Stratton · Marjorie Streckfus · Aubrey Streit Krug & Adam Krug · Phalin Strong · Doug & 

Cathy Strubel · Earl Struthers · Liatris Studer · Brad R. Stuewe & Paula A. Fried · Donald & Laura Stull · Bev Sturgis · Mr. & 

Mrs. Dan Stutterheim · Leland & Dilores Suderman · Timothy Sullivan · Kathryn Sutcliffe · Alice Sutton · Eli Svaty · Joshua & 

Kimberly Svaty · Sandra & Gerald Swafford · Joe Swanson · David & Paula Swetland · Mason Talbott · Matthew Tanis · Eric 

Tanner · Henry & Moira Tarmy · James T. & Rosa Lea Taylor · Connie Taylor · Jonathan & Wendy Teller-Elsberg · Termini 

Associates · Laura & Peter Terpenning · Ruth Terrill · Mark Thayer · Rebecca Thering · Margo Thompson · Matt Thompson · Tom 

& Mary Thompson · Bob & Cheryl Thummel · Ruth Anna Thurston · TIAA Charitable · Tides Foundation · Time for Change 

Enterprises LLC · Kelsey Timmerman · Mark & Cynthia Tinsley · Ronald & Lois Todd-Meyer · Margaret Toews · David Toner 

Richard & Marney Toole · Ruth A. Toth · Patrick Toth · Christopher Toy · Patricia A. Traxler & Patrick Wallerius · Lance Trinque  

Isabel Troncoso · Ellen Turner · Connor Umbrell · University of Kansas · University of Minnesota, Morris · Erik Unruh & Maria 

Zielinski · Elizabeth Uppman-Marquez · Monica Usasz · Celeste Utke · James Vail · Laura van der Pol · Richard VanBuskirk 

Vanguard Charitable · Ernesto Velazquez · Margaret Vernon · Robert Vest · Valerie & Roger Vetter · Viticole Wine Club · Robert 

Vitrano · Craig Volland · Elizabeth Vollbrecht · Pennie Von Achen · Debra Voth & Ken Gaeddert · Diane & Robert Waddell 

Linda Wade · Elizabeth Walsh · Laurie Ward · Thomas & Mary Warner · Charles Curtis & Mary Watkins · Earl & Brenda Weak  

Joan Weaver · Kenneth Weaver · Richard Weaver · Bobbie Webster · Sandy & Alan Wedel · Robert & Judith Weeden · Abigail 

Weeks · Daniel & Randi Weeks · Gary & Mary Anne Weiner · Amber Welch · Doug Weller & Nancy Arnoldy · Paula 

Westmoreland · David Weyerts & Judy Love · Kase Wheatley · Gary & Alberta Whitenack · Casey Whittier · Whole Foods 

Market Inc. · Paxton Wiers · Erin & Jonathan Wiersma · David Wiesenberg · Bruce & Theresa Wiggins · Ray Wilber & Cathy 

Dwigans · Linda & Clifford Williams · Cameron Williams · Dorothy Wilson · Daniel Wilson · David & Barbara Wilson · Doug 

Wilson · Joyce Wilson · Anne Winkel · Nelson Winkel · Kenneth Winston · Bruce & Kristina Wittchen · Julie Witz · Kathleen 

Wold · Christopher Wolf · David Wolf · Anthony Wolk & Lindy Delf · Dorothy Wonder · Alison Woodcock · Kevin & Diana 

Woods · Charles & Marilyn Wooster · Rosemary Wormington · Angus Wright · Abigail Wright · Greg Wright · David Wristen 

Bruce & Margaret Wyatt · Donna Wygle · Christina Yates · Debra Young · Arthur & Linda Youngman · Mike Zakoura · Lidia & 

Douglas Zehr · Ann M. Zimmerman & Dexter Eggers · Bryan Zimmerman · Zimmerman Family Foundation Inc. · Pamela Ziser

IN HONOR

Wendell Berry, from Dean & Nicki Hulse · Curt & Carolyn and the Loess Hills of Iowa, from Duritsa Sloan Family Fund of The 

Saint Paul Foundation · Earth Island Institute, from Philip Hodges · James K. Frazier, from Aaron & Maggie Frazier · Justus & 

Kelli Harris, from Mark Harris · Wes Jackson, from Martin & Wanda Brotherton, Roger McDaniel, Allison Miller, Mike Zakoura  

Wes & Joan Jackson, from Alice Jo & Stanley DeFries · Kathleen Koplik, from Joshua Koplik · The Land Institute’s Ecosphere 

Studies Program, from Robert Perry & Kathy Crawford · Joanne Morgan, from Allen Best · Mother Earth, from James Holtzman  

Heather Niese, from Susan Niese · Emily Rude, from Matthew D’Asaro · Jeremiah D. Schuur, from Mr. & Mrs. Timothy Cabot, 

Arah Schuur · Franklin O. Smith, from Emily Ryan · Erik Olin Wright, from Lennart Olsson

MEMORIALS

Marty Bender, from Curtis Carroll · Scott Craddock, from Marc Craddock · Julie Floyd, from Robert Floyd, E. Scott Royce 

David B. Glance, from Edward & Adelaide Jacobson · Avenell Harms, from Duane Harms
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I want to be a perennial friend of the land
Here is my tax-deductible gift to support Land Institute programs

Please print

Name __________________________________________________________________________________________________________________________

Address _______________________________________________________________________________________________________________________

City _____________________________________________________________________ State ________  ZIP code ____________________________

I authorize The Land Institute each month to

■ Transfer from my checking account (enclose a check for the first monthly payment)

■ Charge my credit or debit card

■ $125  ■ $75  ■ $55  ■ $15  ■ $5  ■ Other: $__________________  	 Deduct on  ■ 5th of month  ■ 20th of month

Monthly giving: We will transfer your gift on the date you select, until you decide otherwise. You can change 

or cancel your donation at any time by calling or writing. We will confirm your instructions in writing. 

I authorize a one-time gift of 

■ $5,000  ■ $500  ■ $250  ■ $125  ■ $50  ■ Other: $ __________________  

Payment method: 	 ■ My check, made payable to The Land Institute, is enclosed.

	 ■ Charge my  ■ Visa  ■ Mastercard  ■ Discover

Account number _______________________________________________________________________  Expires ____________  / ______________

Signature ______________________________________________________________________________________________________________________

■ The Land Institute has permission to publish my name as a donor.

Clip or copy this coupon and return it with payment to 

The Land Institute, 2440 E. Water Well Road, Salina, KS 67401 	 lr 125
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Broadcasting perennials

For The Land Institute’s Prairie Festival, 

Shuwen Wang explains wheat breeding. 

More than 900 people registered for the late 

September event. The crowd was broken 

into busload groups for the popular tour 

of research plots. In this magazine find ad-

aptations of three festival talks: institute 

President Fred Iutzi on facing the challenge 

of climate change, Research Director Tim 

Crews on the tremendous energy it takes 

to farm – and how perennial grain mixtures 

would change that – and Ecosphere Studies 

Director Aubrey Streit Krug on how lay 

people across the nation are helping with 

research. On page 18 see news about Wang’s 

progress with wheat.


