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A hybrid of crop wheat, an annual, and intermediate wheatgrass, a perennial. The first parent plant feeds much of 
humanity. The second preserves soil. The Land Institute is working toward a crop that does both. Stories about the 
effort begin on page 4. Scott Bontz photo.
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The Land Institute’s breeding of annual crop wheat with perennial wheatgrass species makes for variety, and for 
the beginnings of a revolution in how to grow humanity’s most important food. Scott Bontz photo.
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When with bread the soil also rises
To save cropland, make a perennial of the world’s most widely planted crop

scott bontz

Three species amassed the 

genetic instructions collected 

in this one seed. The combi-

nation came not in a labora-

tory, but by chance mergers 

in ancient fields. This was somewhere just 

east of the Mediterranean Sea. There the 

hybrid plant might have stayed but for three 

things. One, the mergers gave it a protein 

that was elastic and springy. Two, the big, 

complex genome helped it adapt to differ-

ent lands and climes. Three, humans loved 

it. They loved it for what they could make 

with that unique protein. They also loved 

how the plant grew and yielded grain, and 

how that grain nourished them. They made 

it sacred, even devoted to it a cult. They 

wanted it to follow when they spread over 

the world. With that versatile genome, it 

could. It adapted and stuck with them, 

yielding bread from sea level to 10,000 feet, 

from Scandinavia to the equator: the flexible 

bearer of the protein that bubbles, wheat. 

This seed also carries a com-

plex genome, and with it an 

ability that wheat lacks. The 

ability is important, because 

for all that wheat has gained 

us it is also a loser. So are all the other major 

grain crops, which together give human-

ity two-thirds of its calories, and of which 

wheat is supreme, commanding one-sixth 

of arable land. These crops lose water, lose 

soil nutrients, and lose soil itself, usually 

in a fraction of time it took to build. They 

are annuals. Most of Earth’s natural vegeta-

tive cover is made of perennials. The seed 

pictured here is from a perennial called 

intermediate wheatgrass. An annual cannot 

match wheatgrass for the ingredients of soil 

health even when alive. Each year the annual 

must start from scratch. Come fall or sooner, 

it dies. From harvest to replanting, it is 

gone. Perennials, in addition to living for 

years, underground at least are alive all year. 

Earlier than annual crops, their leaves shield 

the soil. Their roots bind it. So they keep 

earth from loss to flood or wind. They also 

leave undisturbed and let work the worms, 

legged crawlers, and microscopic life that 

keep soil porous and friable for gentle per-

meation by air and water. All these things 

keep plants better fed. 

This seed is from something 

new in the making, perennial 

wheat. One of its parents is 

annual crop wheat, the other 

is intermediate wheatgrass. 

This begins another genetic merger. Its com-

bined strengths will give the staff of life a 

radical length. Its roots will be longer and 

thicker than today’s wheat, with more take 

from the soil for green and grain, and at 

the same time more give to the soil of rich, 

black carbon. The plant also will live far 

longer. Each extra year of that life will save 
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the farmer from toil, and save the soil from 

tillage. Then the field economy that feeds us 

will work more like land’s mostly perennial 

natural economy. Humans might finally eat 

their cake and keep what makes it.

The pictures are to scale. The seed 

from perennial wheat is as yet 10 per-

cent smaller than that of crop wheat. Its 

seed yield – the amount of grain per land 

area – is at 70 percent. Wheat also started 

small. Over centuries farmers made it big-

ger by saving and planting standout seeds. 

Through one year a perennial can collect 

sunlight longer than an annual, and outgrow 

it. Even while investing underground for 

winter, it might be bred to beat the annual 

at making grain. If it yields less, the peren-

nial’s much lower demands for field work 

still might be a net gain for the farmer. 

Success of perennial wheat depends on more 

than yielding like a crop. It also must behave 

like one. A field of plants must flower and 

set seed in synchrony. Before harvest they 

must not go wild and drop their seed. After 

harvest, the seed must grind well and make 

good dough. Through all of the genetic sift-

ing to get these traits, the plant must keep 

the genetic code that says: Buckle neither to 

Kansas winter nor to Kansas summer, but 

live instead like the prairie grass. Live so a 

Cut the tops from each green floret of the wheat head, and with them goes the male stamen. Now pollen can be ap-
plied from a different, perennial plant, and combine traits from two species. Scott Seirer photo.
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toddler able to enjoy bread from you now 

can still enjoy bread from you when she is a 

young woman. And live so she can cherish 

what that ability means for the land.

The challenge of keeping perenniality 

in a wheat-wheatgrass hybrid is immense, 

but so are the prospects, and now at hand 

are the means. Humans have imagined pe-

rennial wheat for a century. The Soviets 

tried for decades without finding plants 

that both continue to produce well and to 

live for years. But they achieved tantalizing 

stock. These promising roughs inform the 

work of The Land Institute’s wheat breeder, 

Shuwen Wang. The Russians and others in 

the previous century worked hit-and-miss. 

Like them, Wang continues after a needle in 

a thousand sheaves. With great advances in 

genetics and computing since the Russians 

went broke, however, his focus is much 

sharper and more refined than theirs and 

of the farmers before them, his method for 

progress far quicker and nearer the mark. 

The Russians were not first to attempt 

a perennial grain from the grass tribe 

Triticeae, which includes wheat, rye, and 

barley. In the 1880’s Gustav Bestehorn tried 

to cross annual barley with a perennial 

called bulbous barley. Peggy Wagoner tells 

of this in “Perennial Grain Development: 

Past Efforts and Potential for the Future,” 

published by the journal Plant Sciences. 

Another source is Jonathan Harwood in the 

journal Life Sciences. Bestehorn also tried to 

cross wheat with a weedy perennial called 

couch grass. Although among German estate 

owners who improved the yields of annual 

grains by as much as 40 percent, Bestehorn 

did not succeed with perennial grain. 

This was before the event Harwood 

examines, rediscovery in 1900 of Gregor 

Mendel’s pioneering of genetics. By mid-

20th century scientists had tried to perenni-

alize sorghum and corn. Wagoner said that 

by far the most work and money went to 

wheat. North American efforts involved the 

University of California, Davis. But the inter-

est was not so much in grains as in large-

seeded perennial pasture and hay crops, 

because plants from large seeds can grow 

faster and block weeds. For thinking big 

about perennial grains, the Russians led. 

First success came in 1930 when 

Nikolai Tsitsin bred wheat to various peren-

nial species called wheatgrass, and found 

hybrids that set a little seed. This inspired 

teams of breeders, botanists, and agrono-

mists at institutions throughout the Soviet 

Union until the 1970’s. “None of the sub-

sequent breeding programs could compare 

to it in scale,” Wang said. “Its influence is 

comprehensive to both breeding practices 

and studies. Part of its work has not been 

well recognized due to limited access to 

Russian publications. A few of its breeding 

lines are still among the best with respect to 

overall performance.”

Tsitsin, whose name adorns the 

Russian Academy of Sciences botanical gar-

den, admitted need for much more work to 

achieve perennial wheat. But Wagoner said, 

“He felt that development of a truly peren-

nial wheat was just around the corner.”

Tsitsin edited “Wide Hybridization in 

Plants,” a collection of reports from Soviet 

scientists including those involved in the 

campaign to make perennial grains. In the 

introductory essay he said, “All present day 

domestic animals and cultivated plants owe 

their existence to man. Admittedly he did 

not create them de novo, but the fact that 

they bear little resemblance to their remote 

wild ancestors cannot be disputed. This fact 

testifies to the enormous significance of hu-

man endeavor. By pursuing definite practical 

aims, man has changed animals and plants, 

continued on page 11
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Wheat’s descent, whence its rise

M
aking crop wheat perennial 

by union with other, wild 

species demands years of 

work. But pasta and bread 

wheat sprang naturally from such chromo-

somal mergers. These genetic combinations 

are more complex, but also more flexible. 

Four million years ago, a plant of the 

scientific name Triticum boeoticum, was, as 

we are, writ by the code of just one paired 

set of chromosomes. Then this grass and a 

species in the genus Aegilops mated to make 

Triticum dicoccoides. The new plant did not 

mix the parental chromosome sets and keep 

the same number, it stacked them, doubled. 

There was genetic duplication, but now the 

genome from one ancestor could provide 

what the other lacked to make a better trait, 

or could override a genetic flaw. 

Between 8,000 and 11,000 years ago, 

humans saving seed from favorite plants 

turned T. dicoccoides into something differ-

ent enough to classify as a new species, T. 
turgidum. The domesticate branched into 

subspecies including the durum wheat now 

used for pasta. About the same time, early 

farmers tamed a close relative of T. boeoticum 
to make einkorn, German for “one grain.” 

Land Institute scientist Stan Cox spells out 

this wheat genealogy in the February-March 

2014 issue of Mother Earth News.

Where, when, and by what and whom 

the evolution of wheat has played out was 

not clear until 20th century archaeology and 

recent genetic analysis. Now scientists see 

that from 6,000 and 8,000 years ago, the wild 

plant Aegilops tauschii, goatgrass, pollinated 

another subspecies of T. turgidum, emmer. 

This tripled the original chromosome count 

to make a wheat called spelt. From spelt, 

farmers developed common wheat, or bread 

wheat, T. aestivum. The new genetic combina-

tion made for dough gluten not only elastic 

and stretchy, like durum’s, but also resilient 

and springy. Thus came the unequaled rise 

of leavened bread. In “Six Thousand Years of 

Bread,” E. H. Jacob calls this one of human-

kind’s first great chemical triumphs. He also 

says, “The Albanian proverb, ‘Bread is older 

than man,’ springs from a poetic but mis-

guided sense of history.” But the hybridiza-

tion that made for the bounce in bread came 

naturally. Even today, wild and domestic 

wheat spontaneously hybridize.

So wheat can be seen not as one plant, 

but several. In the first chapter of a com-

pendium called “The World Wheat Book: 

A History of Wheat Breeding,” Moshe 

Feldman presents a table showing Triticum 

with six species. Two have the original 

chromosome count of 14, two species have 

28 chromosomes, and two have 42 chromo-

somes. Within the genus Feldman lists 18 

subspecies. Further complication comes 

from distinction within the common-wheat 

subspecies used for most Western bread-

stuffs. It is classified as spring or winter 

wheat, soft or hard, and red or white. 

Kansas farmers grow overwintering hard 

wheat, most of it red. Other kinds of wheat 

fit better in climates wetter or colder.

That common wheat may have de-

scended from a few happenstance hybrids 

made for what biologists call the founder 

effect. Though with very different parents, 

the new plant population was a highly select 
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few, lacking genetic diversity. This made it 

vulnerable. Breeders have made up for this 

by working in traits such as disease resis-

tance from other species, even from outside 

the Triticum genus. Developers of perennial 

wheat – still by traditional breeding, not en-

gineered gene insertions – must repeatedly 

tap other species.

But like durum and bread wheat, 

perennial wheat will have more than one 

genome, and in such numbers may lie 

strength. From another chapter of “World 

Wheat,” researchers Alain P. Bonjean and 

Pierre Lacaze say that though 85 percent of 

common wheat’s genome is repetitive, it 

is six times as large as the maize genome, 

40 times that of rice, and about 100 times 

bigger than Arabidopsis, the lab rat of plant 

science. Feldman says this “superstructure” 

combination of genetic materials enables 

new gene combinations of evolutionary ad-

vantage. It shows in the variety and adapt-

ability of wheat, a plant grown from near the 

arctic to the equator. “The great diversity 

we see today in wheat is the result of mil-

lions of years of evolution capped by 100 

centuries of breeding by humans,” Cox says 

in Mother Earth News. Getting the right 

wheat for your purpose takes “wading into a 

deep gene pool.” 

An immature seed from a wheat cross. The seed, resulting from wheatgrass pollen  
applied to annual crop wheat, likely would not survive on its own. If an embryo is 
found, it will be nurtured in a test tube. Scott Seirer photo.
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A hybrid perennial wheat seedling is removed from a test tube, where it had been grown from an embryo. 
Later generations of the hybrid will be more fertile, and breed without help. Scott Seirer photo.
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striving after the properties he wanted, and 

fixing them from generation to generation.” 

This might sound like the “industrial 

heroism” that Land Institute President Wes 

Jackson considers dangerously narrow-

minded. In it is nothing about understand-

ing and following nature as a model for 

a whole farming ecosystem, The Land 

Institute’s goal. Institute scientists might 

change plants even more than the Soviets 

were able. But they differ in perspective. 

Their work is not just about bending things 

to human will. Scientists today can better 

see into what makes a plant work. They can 

find traits that competition in the wild has 

suppressed, and coax them into play for hu-

man benefit. They also can better see how 

this fits in and depends on a complex natu-

ral economy.

Tsitsin championed new “form creation” 

by wide crosses, combining genomes 

of species as distant as claiming different 

genera. Horses and donkeys are not this far 

apart, but animals lack the breeding leeway 

of plants, and the mating of these two spe-

cies from Equus makes what is clearly a new 

form, the mule. In this case and others, such 

as what happened long ago with wheat, the 

new form can be better in some ways than 

either parent. The mule beats the donkey 

for speed and agility, and beats the horse 

for surefootedness, patience, hardiness, and 

lifespan. It is considered more intelligent 

than both parents. Bread wheat has that 

unique gluten and a more versatile genome 

than the plants it came from. 

Parent plants too diverse cannot make 

offspring. But the nearer they are, the less 

chance they will show hybrid vigor. Wang 

has no choice there: in the wheat genus 

Triticum are no perennials. But he joined 

The Land Institute partly because even 

before learning of perennial grains, he was 

intrigued by the possibilities from wide 

crosses. (For more about Wang’s life, see 

page 22.)

Tsitsin reported that the first such 

unions in the USSR were of fruit crops, 

including combinations of almond and 

peach, and of pear and apple. The Soviets 

also attempted by crossing to make woody 

plants herbaceous, like grasses. With wheat, 

Tsitsin said, a cross of the annual and 

wheatgrass yielded five times as much seed 

as the wild parent, and even slightly more 

than wheat. But in such wide crosses the 

new collection of DNA might be unstable. 

Future generations lose chromosomes. Also, 

because the parents’ chromosomes are not 

really “made for one another,” as they are 

within a species, usually the offspring are 

sterile, like mules. 

Such is the fate of most natural crosses. 

The new form appears for one generation, 

then disappears. It may breed back to one 

of the parent species, and keep a different 

form. But backcrosses also likely are sterile. 

Survival of the new form is rare. To pro-

pel plant evolution, however, this suffices. 

Nature enjoys population numbers beyond 

that of all institutions combined, and time 

that scientists cannot imagine waiting. But 

the researchers exercise far greater, goal-

driven control, and they can do things such 

as rescue fragile embryos from the plant, 

grow them in a sugary medium, and reach 

fruition with what nature would leave to 

loss. (See photo at left.)

The Russians were at this technical lev-

el by the middle of the 20th century. Tsitsin 

claimed crosses of wheat and wheatgrass 

that were “exceptionally tolerant and vigor-

ous,” capable of living for 20 years. They did 

not produce seed. Backcrossing to annual 

wheat solved that problem, and brought 

continued from page 7

continued on page 14
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The plant makes the culture

I
n books such as “Wheat Belly,” and in 

marketing response, with foods that 

never contained gluten now labeled 

as “gluten-free,” the staff of life gets 

the shaft. Wheat, rye, and barley are blamed 

for problems well beyond celiac disease, in 

which gluten protein triggers abnormal im-

mune response in about 1 percent of people. 

Land Institute scientist and writer Stan Cox 

says solid studies do not support such broad 

attack. We should not live by bread alone, 

but much can be said for wheat, and has, 

both in food science and literature.

 Very unlike maize, much of which goes 

to livestock, about 90 percent of wheat feeds 

humans directly. Of the world’s total dry ed-

ible matter from plants, wheat supplies one-

fifth. Its share of the world’s arable land is 

one-sixth. More wheat is grown than maize 

or rice. The importance is magnified if the 

measure is not by grain alone, but by tissue-

building protein, Emilio H. Satorre and 

Gustavo A. Slafer say in an international sci-

entific compendium called “Wheat: Ecology 

and Physiology of Yield Determination.” 

Maize and rice are higher in carbohydrate.

Also in “Wheat,” Peter J. Stone and 

Roxana Savin call it the “supreme” crop. The 

honor is earned with proteins that behave 

uniquely. When bread wheat flour is mixed 

with water, the proteins bind to make a 

coherent mass of gluten. There are different 

kinds of gluten. This one is plastic, strong, 

and elastic. It can accommodate carbon di-

oxide from yeast, to stretch but not burst. 

Without this we would not have leavened 

bread. The gluten in durum wheat springs 

back less, but still rolls out well to make 

noodles and flatbreads. In some countries it, 

too, is leavened. 

Gluten’s cohesion also makes it fairly 

simple to divide from other parts of the 

grain, and make secondary products for 

industry and food additives. Wheat is used 

not just in bread, pasta, crackers, cookies, 

pretzels, cakes, breakfast cereals, and pud-

dings, but also in beer, vitamins, paper and 

textile binder and filler, cardboard, cous-

cous, bran, biodegradable films, confection-

ery, and wheat germ. Rice and maize do not 

match this versatility.

Wheat grows from arid plains of Africa 

to humid valleys of Vietnam. But its popu-

larity is not just because of its adaptability. 

Stone and Savin say, “Indeed, it is probably 

more logical to argue that wheat has become 

adapted to such a wide range of environ-

ments because humans have found it so 

useful that they attempt to cultivate it under 

even the most unlikely conditions.” 

Ancient Egyptians based their admin-

istrative system on wheat bread, H. E. Jacob 

says in “Six Thousand Years of Bread.” He 

calls their ovens virtual mints. “For hun-

dreds of years wages were paid in breads, 

the average peasant receiving three breads 

and two jugs of beer a day.” Jews made 

bread the starting point of their religious 

and social laws. “The Greeks created pro-

found and solemn legends for their Bread 

Church of Eleusis,” Jacob says. He goes on 

to claim that the Romans made bread politi-

cal: ruled by it, conquered by it, lost by it. 

He quotes ecologist Paul Sears, who visited 

the early Land Institute: “It is a much more 

serious task to write history in terms of 
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bread than of battles.” And Henri Fabre: 

“History celebrates the battlefields whereon 

we meet our death, but scorns to speak 

of the plowed fields whereby we thrive; it 

knows the names of kings’ bastards but can-

not tell us the origin of wheat. That is the 

way of human folly.”

In “The World Wheat Book,” Moshe 

Feldman says that Jewish scholars of the 

second and third centuries AD assumed 

wheat to be the tree of knowledge, and in-

terpreted the Genesis story as expression of 

man’s wish to fulfill his creation in the image 

of God by mastering his food production. 

Exodus 29:2 says that for unleavened breads, 

“of wheaten flour though shalt make them.” 

Canadian Stephen Leacock provides a revi-

sionist history: “The Lord said, ‘Let there be 

wheat,’ and Saskatchewan was born.” And 

for a more general view of wheat’s impor-

tance, and one suggesting the importance of 

making it a perennial, former Soviet leader 

Mikhail Gorbachev: “I grew up in a family 

of peasants, and it was there that I saw the 

way that, for example, our wheat fields suf-

fered as a result of dust storms, water ero-

sion, and wind erosion; I saw the effect of 

that on life – on human life.”

Wheat, the most widely grown crop, receives testimony to its importance from the painting in an Egyptian tomb.
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genetic stability. Some first-year yields were 

comparable with annual wheat. Then yield 

dramatically fell. Reseeding was needed 

every two to three years. The Russians came 

closer to their goal with rye, but even under 

favorable conditions the hybrids produced 

only two crops of grain before death. 

With high hopes unmet after decades, 

Russian interest in perennial grains finally 

waned. Then hybrids served only as bridges 

for moving disease resistance from hearty 

perennials into domesticated annuals. This 

tapping of perennials for traits determined 

by the smallest bits of genetic code contin-

ues around the world. It is key to keeping 

the most important food crop from devasta-

tion by diseases with names like leaf rust, 

karnal bunt, loose smut, and strawbreaker. 

Perenniality, though, might depend 

not on one gene, but dozens. Finding these 

is hard enough. Then the researcher must 

try to move them to the crop plant and se-

cure them there, while shedding the many 

more genes that would make the plant 

wild. The Russians and everyone else at the 

time lacked the technique to see their way 

through all this. 

“The only certainty is that the proce-

dures to achieve the hoped for result will 

be long and tedious,” US Department of 

Agriculture scientist Douglas R. Dewey 

could still write of the prospect in 1984, and 

still be cited by Wagoner in 1990. But by 

then Wagoner could also say that the genetic 

problems were better understood. 

continued from page 11

Cindy Thompson harvests perennial wheat in The Land Institute greenhouse. The number on the tape identifies the 
plant in a pedigree of thousands, over many generations. Scott Bontz photo.
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No wheat species is perennial. Nor is any 

near relative. But an ancestor of the 

Triticeae tribe might have been perennial, and 

the annual habit something that developed 

later. Wang said genes favorable to peren-

niality probably run higher in wild wheats 

than in modern varieties. Washington 

State University researchers found that just 

one chromosome from a perennial parent 

crossed with annual wheat gave the hybrid 

weakly perennial regrowth. 

They also noted that some genera have 

both annuals and perennials – they are close 

relatives. One example is corn, Zea mays, and 

its wild kin, Zea diploperennis. Evolution from 

one growth habit to another might follow 

changing conditions. Some species, such 

as Oryza rufipogon, a wild rice, can be an-

nual in one place, perennial in another. The 

Washington State scientists said a shift to 

perenniality might be made without dramat-

ic genetic innovation. But their encourage-

ment by one chromosome still leaves sorting 

through its genes. 

Perennial species crossed with wheat 

by researchers worldwide now number in 

the dozens. The perennials are not only from 

the wheatgrass genus, Thinopyrum, but also 

from genera with the prophetic-sounding 

names Elymus and Leymus. Breeders of the an-

nual crop play the perennial field for traits 

to be easily had, in the simplest genetic 

packages, such as resistance to rusts and tol-

erance of salty groundwater. 

From the newest of these perennial 

candidates Wang has seen no progress to-

ward perennial wheat. His breeding stable 

of perennials is all Thinopyrum. With the 

wheatgrasses it is relatively easy to make at 

least partially fertile hybrids. 

The species called tall wheatgrass 

was where the Washington State research-

ers found that one chromosome for weak 

perenniality. Other researchers have found 

in the chromosome a key gene for the trait. 

Perenniality depends on more than a single 

gene. But this one has the strongest effect. 

Wang is working to find its molecular se-

quence, and how exactly it works. Then he 

can better understand and control results.

But Wang’s favorite perennial is not 

tall wheatgrass. Russian scientists had al-

ready established as prime breeding stock 

a relative called intermediate wheatgrass. 

This has the same number of subgenomes 

as bread wheat, three, and the same num-

ber of chromosomes, 42. Wang likes it for 

the subgenomes, for how well it crosses 

with wheat, and for diversity and traits that 

lend themselves to agronomy. The Rodale 

Research Center in Pennsylvania, Wagoner’s 

employer when she wrote about perennial 

grain history and prospects two and half 

decades ago, found Thinopyrum intermedium 

the best candidate for direct domestication 

– meaning no hybridizing with other species 

– and got The Land Institute started with 

early improved plants. Institute scientist Lee 

DeHaan’s decade of gains with seed yield 

and other traits in that endeavor also benefit 

Wang’s work. 

When DeHaan began his work at The 

Land Institute, he was in charge of both 

wheatgrass and wheat. In 2010 he handed off 

wheat to Wang. DeHaan had improved hy-

brids through selection of the best perform-

ers in field and greenhouse. Wang added 

laboratory tools called chromosome painting 

and molecular markers. With these he could 

see past how a plant looked one year, which 

is partly a result of variables such as weath-

er, and more clearly understand the part 

played by the plant’s genes. He also sped 

improvements, no longer needing to grow 

each plant to maturity before determining 

whether it had the right stuff.

Wang picked a dozen genetically stable 

lines from two kinds of crosses. One was 
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John Mai labels bags for hundreds of hybrids being cut in the field. Getting the right plants for perennial wheat is 
partly a numbers game, just as from much horse breeding comes only one derby winner. Scott Bontz photo. 
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bread wheat by intermediate wheatgrass. 

The other was durum wheat by Th. juncei-
forme, popularly known by names includ-

ing Russian wheatgrass. Like the wheat 

involved, both perennials had more than 

one subgenome. But in the crosses they 

passed along only one, while all of the an-

nual material stuck. So the ratio of wheat 

to wheatgrass in the hybrids favored wheat, 

at about 3:1 or 2:1. The new plants had good 

traits: bigger seed, relatively short stature – 

not wasting energy to compete for sunlight 

– and early maturity – to avoid damaging 

heat. But they did not yet match the plants 

from other institutions for perenniality. 

Wang found that the hybrids with stronger 

perenniality had fewer chromosomes from 

wheat, and more from wheatgrass. Attaining 

perennial wheat appeared to lie not only in 

finding the right perennial parent. It might 

actually depend more on that parent’s rela-

tive share of the hybrid’s chromosomes, 

or, more exactly, on its share of genes for 

growth habit. 

Wang began making crosses with 

wheat that had evolved earlier than 42-chro-

mosome bread wheat, including durum, 

with 28 chromosomes, and einkorn, with 14. 

He also introduced bread wheat cultivars 

made to withstand heat or drought. The big-

gest challenge to perennial hybrid survival 

in Kansas is summer’s high temperatures. 

For the other side of the combinations Wang 

employed DeHaan’s intermediate wheatgrass 

plants that flowered relatively early. Beating 

the stress of heat allows them to make big-

ger seed. 

The results included surprises. For 

one, crosses made with the smallest wheat 

genomes, like einkorn, and so with great-

est share from the perennial parent, were 

not more perennial than those using durum. 

Also, wheat parents bred to take heat or 

drought made little difference. Hybrids us-

ing wheatgrass that flowered earlier actu-

ally did worse. Wang now concluded that 

making his plants perennial was about more 

than the perennial and its share of the hy-

brid genome. 

Each year Wang has made hundreds of 

crosses, using nine annual species and 

seven from Thinopyrum.  He screens them for 

perenniality and the traits needed to make 

a crop plant. He also has experimented 

with field technique for his unconventional 

plants, which might benefit from unconven-

tional farming method. He tried irrigation, 

mulching, and different plant spacings and 

cutting heights. Wang found that the best 

hybrids came from the wheat on the middle 

path of genome size, durum. These new 

lines were more promising than others in 

grain yield, in total growth, and in peren-

niality. Early plants had little problem living 

for more than a year. But, as with bread-

wheat hybrids, though to varying degree, 

the second life cycle brought trouble.

As the seed of annual wheat ripens, 

the plant dries and fades to straw, never to 

build anew. Wang found that after harvest 

most of his perennial wheat quickly made 

more greenery. But unlike wheatgrass, 

which keeps its regrowth to leaves, stems, 

and roots, investing for winter survival 

and flowering again only next spring, the 

hybrids tillered – sent up new stalks – too 

soon to reproduce. In hybrids made with 

wheat bred for Kansas, juicy seed heads ap-

peared among dry ones even before harvest. 

This is not only ill preparation for winter, 

and would make for a waste of food and a 

mess in the combine, it is also fatal exercise 

during Kansas summer. Hybrids made from 

wheat bred for farther north took longer for 

the new tillers to flower and reproduce. But 

by fall they did, only to freeze.

continued on page 20
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The state and flux of wheat

K
ansas is called the wheat state. 

In most years production tops 

the 42 states growing the crop, 

the National Association of 

Wheat Growers says. But Kansas is not a 

good place to grow wheat. Yields in wetter, 

cooler places such as eastern Washington 

state and Europe are much better. Mercury 

at 100 degrees as early as April, after winter 

lows that can fall below zero, does not make 

Kansas the best place for any crop. It is just 

better for wheat than for others. How it 

came to lead helps illustrate the market and 

the making of our foods.

After English settlers landed at 

Jamestown in 1607, they had prepared 

ground for wheat within two weeks, ac-

cording to “Wheat – Field to Market: The 

Story of the Golden Crop,” published by 

Kansas Wheat Commission. New Jersey, 

Pennsylvania, and Maryland gained early 

reputation as “bread colonies.” The crop’s 

production center moved west with the 

frontier, enjoying cheaper land, good keep-

ing quality of its seed, and lower labor 

demands than with other grains. The upper 

Ohio River Valley led in the early 19th cen-

tury, Illinois by 1850. Then came Minnesota, 

a leap to California, back to North Dakota, 

and, in the early 20th century, Kansas. Other 

places found other crops more profitable. 

Early Kansas growers tried spring 

wheat, which is planted in spring and cut 

in mid-summer. By the early 1870’s winter 

wheat, which is planted in fall and cut in 

June, had proved best for the tough climate. 

History credits wheat’s success in Kansas to 

Mennonite settlers who brought to Marion 

County, just south of The Land Institute, a 

strain of seed called Turkey Red, but also 

known as Russian, Bulgarian, Crimean, and 

Hungarian. Turkey is actually a broad term, 

including several strains. It is not all that the 

Mennonites imported. Other strains were fa-

vored until winter-hardy Turkey emerged as 

yield leader in tough conditions of 1894-98. 

It also withstood drought. 

With concern about falling seed qual-

ity, farmers began importing new seed, 

including 15,000 bushels of Crimean wheat 

in 1901. New varieties were developed. So 

many new varieties, that the first decade 

and a half of the century became known as 

the wheat “propaganda era.” Many claims 

were unreliable. The Turkey strains still held 

80 percent of Kansas wheat acres in 1919, 

but yield was only fair, and losses to disease 

and pests mounted. In 1910-30, new varieties 

were found from natural crosses found in 

field. By 1932, success came from crosses that 

had become intentional and controlled.

Earl G. Clark, a farmer in Sedgwick, 

about 60 miles south of The Land Institute, 

was still more artist than scientist, the 

wheat commission history said, but he 

possessed acute abilities to spot desirable 

qualities for wheat selection. From 1917 to 

1955 he developed and released 11 varieties, 

with names like Clarkan, Kanhull, Chiefkan, 

and Redchief. His technique included late 

sowing, little weeding, and harvest well 

after ripening, so he could find the most 

dependable plants. The Kansas Agricultural 

Experiment Station adopted his practices. 

Clark seed made attractive crops, with dark 

green leaves and large, plump kernels. They 
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also yielded better than Turkey. They were 

not so attractive to processors and some 

consumers. The gluten was just as nutri-

tional, but not as strong under battering 

by dough machines. The color was grayer. 

Clark types had about one-third of Kansas 

wheat acres until 1944, when many new va-

rieties appeared. By 1956 their share was 1 

percent. 

State experiment station selection 

and breeding was more scientific. First 

came two-way crosses like Tenmarq, which 

combined the overwintering quality of 

Turkey with the early maturing of a strain 

called Marquis. Later varieties combined 

the strengths of multiple ancestors. Many 

took Indian names, and each was devel-

oped for local climes, such as Comanche for 

southwest Kansas, and Pawnee for near the 

Nebraska line. Grain was weightier and had 

better gluten, which made for higher milling 

yield and better dough. 

So the breeding work continues, for 

higher yields, better breadstuffs, the endless 

challenge of resistance to evolving diseases, 

and now also for a tough climate getting 

tougher. A plant with deeper, thicker winter 

roots and quicker growth come spring may 

keep wheat the best crop to grow in Kansas, 

and better to grow anywhere.

Christian Hansen cuts a hybrid wheat plant by hand. Harvest by combine would mix this plant’s seed with that of 
neighbors, and sacrifice measurement to find a prime candidate. Scott Bontz photo.
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In a hybrid made by German emigrant 

Jurgen Schaeffer lay something differ-

ent. MT-2, named after his adopted home, 

Montana, has been available as genetic stock 

to breeders since 1986. This is not a com-

mercially viable grain. It makes small seed, 

and with age it makes less. But it flowers 

just once each year, and so lives on to flower 

again the next. Like Wang’s most promis-

ing plants, MT-2 came from crossing durum 

and intermediate wheatgrass. It has both of 

durum’s subgenomes, and an equal number 

from wheatgrass. This balance does not 

fully account for its success. Schaeffer found 

MT-2 after most its siblings were killed by 

several extremely cold winters in Montana. 

“Some unknown events must have occurred 

in the wheat genome,” Wang said. So to 

make the best perennial wheat, something 

might need changing in the annual. 

There is the best, and there is the quick-

est. For perennial wheat the quick route 

is needed to check soil erosion as soon as 

possible, especially for places like China’s 

Loess Plateau, which in addition to high ero-

sion has high population. Even wheat that 

lives and produces for only two years should 

be better than wheat that lives only one. For 

the quickest route Wang looks to durum. “In 

order to improve persistency of perennial 

wheat, the percentage of wheatgrass chro-

mosomes needs to be increased,” he said. 

But now Wang is not just trying to 

bring fewer wheat chromosomes to the 

cross. He is trying to reduce the number 

further during the cross. Those hybrids with 

subgenome ratios of 3:1 and 2:1 and 2:2 keep 

everything from the wheat parent, but lose 

material from wheatgrass. There are bio-

logical limits to genome size, and in these 

pileups of different species, something must 

go. Here the decision appears to be made by 

the mother plant. The crosses use wheat as 

mother because the work of cutting the male 

sex organs from a grass flower, so pollen can 

be brought to it from another, is meticulous. 

A crop plant has bigger seed, so it has a big-

ger flower, and that helps those with the job 

of emasculating them by the hundreds with 

tiny scissors. (See photo on page 6.)

How might “preferential elimination” 

of DNA and chromosomes fall to the mother 

plant? Look to the earliest cell divisions 

of a zygote made by the cross. With divi-

sion comes disintegration of the envelope 

separating chromosomes from the cell’s 

surrounding cytoplasm. In the cytoplasm is 

more DNA genetic code, but unlike DNA in 

the chromosomes, which come from both 

mother and father organisms, these strings 

of code are all from the mother. Wang said, 

“I speculate wheat cytoplasm favors the re-

tention of wheat chromosomes” – over those 

of wheatgrass.

So to put the perennial’s cytoplasm to 

work, Wang must make it the mother plant. 

That demands a more delicate and more 

difficult operation. One hundred of these 

crosses made just two hybrids. He bred one 

back to annual wheat, and from this came 

just three seeds. Plants from these all died 

early. Next year he used a chemical to dou-

ble chromosomes for a more stable genome. 

He obtained three more seeds, but this time 

they lacked embryos. “From the failures 

we can see that cytoplasm really matters,” 

Wang said. He presses on with more crosses 

and treatments to find viable progeny.

Wang and colleagues in China, 

Canada, and other countries, want 

wheat that is strongly perennial, genetically 

stable, and dependably competitive at mak-

ing grain for many years. For this kind of 

hybrid they might need from the perennial 

parent no more than its perenniality. The 

continued from page 17
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other desirable crop traits, such as flower-

ing synchrony, grain size, and not dropping 

seed, are already well bred into the annual 

parent. It might take longer to find some 

way to make the annual parent itself behave 

more like a perennial, but it might take lon-

ger yet to reclaim for a plant refined over 

millennia all that was lost or compromised 

by overwhelming it with genes from a rela-

tive that is distant and wild. 

Besides, there is the problem of Wang’s 

good perennials behaving badly, looking for 

too much sex. The solution to this might 

depend on a genetic change to the annual 

wheat parent. Somehow MT-2 ended up 

with different genetic directions than Land 

Institute crosses of the same species. Those 

Montana genes say, pace yourself. Their ex-

istence promises a way, through breeding, to 

tame and extend the lives of Wang’s produc-

tive but short-lived plants.

That way now is sifting more than a 

million durum/wheatgrass hybrids. Wang 

wants to catch those rare combinations 

where plants hang on to chromosomes, grow 

like MT-2, and make larger seed.  He is also 

trying a new technology called genome edit-

ing. This is not transgenics, the insertion 

of genes from distant species, such bacteria 

DNA in corn to kill pests. It is regulation of 

an existing gene. This comes back to how 

something in the annual might tip the scale 

in favor of perenniality. 

Kansas wheat is planted in fall. Over 

winter, temperature low enough for long 

enough trips a gene for flowering. Two other 

genes in play here take their cue from day 

length changing by season. Together the 

three make a feedback loop so that come 

spring sunlight, the plant flowers and sets 

seed. Then the annual dies. Now it is sum-

mer. Wang’s perennial hybrids live on. 

Change in day length might shift the growth 

gearing from reproductive to vegetative, so 

the plants behave like wheatgrass or MT-2. 

Instead, their genes seem to have taken from 

that first winter trigger an irreversible set. 

They cannot stop flowering. 

Wang wants to dial down one flower-

ing time gene and rebalance how the trio of 

genes plays. Another native Chinese working 

with wheat, Liuling Yan at Oklahoma State 

University, studies flowering time genes 

in cereal crops. Wang is enlisting him and 

other specialists, in China and Germany. 

From the collaboration he seeks three things: 

To explain at the molecular level what un-

derlies the regrowth differences. To prove 

that lowering the influence of the wheat 

flowering time genes will bring stronger 

perenniality. Finally, with a special enzyme, 

to edit the right flowering time gene, and in 

the right way, without affecting the genes 

the make for traits desired in a crop, such as 

high yield and easy threshing. 

When this happens, Wang and the 

other researchers might have made in the 

smallest molecular step the biggest leap to 

a productive and perennial wheat plant for 

humankind.
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Where a researcher is coming from

W
hen Shuwen Wang was 

born, his family worked 

on a collective farm, 

mostly with buffaloes and 

their own muscle. This was 1967 in Jiangsu, 

a province on the Chinese coast at the same 

latitude as Southern California. Harvest was 

by the sickle. Families dehulled and ate rice 

they grew. They cooked with the straw. A 

fraction of their wheat went to millers in 

trade for flour and noodles. In all they sold 

about a third of the farm product, and used 

the rest. Wang’s father earned additional 

income as the farm’s accountant.

Wang was the third of four children. 

He hoed weeds, picked cotton, and fed 

animals, mostly pigs, chickens, and ducks, 

though occasionally geese, goats, and rab-

bits. The feed was chaff, meal leftovers, and 

roadside weeds. The boy collected chicken 

manure to use as fertilizer. He cared for 

grains laid to dry. Each year the farm fit 

in the harvest of two grain crops, usually 

wheat and rice. Others were cotton, soy-

bean, and canola. 

 While Wang grew up, farms intro-

duced new, high-yielding cultivars, and 

the product proportion reversed: one-third 

stayed on the farm, two-thirds was sold. 

With surplus money the farmers bought ma-

chinery. Beginning in the late 1970’s, Wang 

saw small tractors and diesel engines start 

to move in. 

“Since I was part of the labor-intensive 

farming activities, I thought it would be 

great if I could learn something in college 

that could directly help farmers out of the 

heavy labors,” he said. Wang was the only 

child in the family to qualify for higher edu-

cation. Near the end of high school he chose 

as his career path the science of agriculture.

At The Land Institute, Wang quickly 

shuttles from his hundreds of plants in the 

greenhouse, to the laboratory where he and 

technicians explore the hybrids’ genetic 

code, to his office, which, compared with 

the book-packed and homey environs of his 

colleagues, is Spartan: one bookcase, a desk, 

a computer, and walls posted with data. 

Other plant breeders frequently stand 

in another’s doorway and trade thoughts. 

Not Wang. If not at his computer or in the 

field – both places where all of the scientists 

spend much of their time – he will be found 

in the greenhouse, in the lab, or in one of 

his rooms devoted to microscopy. He does 

talk with colleagues, and offer advice about 

genetics technique, at which he is adept. 

But he seldom strikes up conversation. After 

lunch he likes stepping with the other sci-

entists to the basement for a short game of 

doubles table tennis. He might invite the 

game simply with eye contact and a raised 

paddle.

When Wang finished his agronomy 

degree in China, he pursued plant breed-

ing. This would be less about helping farm-

ers directly, with method, but there was 

a breeding position open, and he took it 

without regret. So began his wheat work, in 

China. Then he traveled to Oklahoma State 

University for a doctorate. Post-doctorate 

work at South Dakota State included a ge-

netic map for breeders to find their way 

through wheat, and development of genetic 

markers to speed and refine the crop’s 
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breeding. He also addressed soybean. But 

with wheat he stays, because, as Wang said, 

he likes to stick to a path until nothing more 

can be found.

 Long before he heard that The Land 

Institute sought a wheat breeder, Wang had 

taken for granted what critics said about 

the idea of perennial grains. “But when I 

prepared for the interview, I did some in-

depth literature reading and came to agree 

on many arguments underlying the necessity 

of perennial wheat or other crops in connec-

tion with many environmental degradation 

events I have seen in China.”

“In my boyhood, people swam in riv-

ers and drank river water directly without 

boiling,” Wang said. “Few people do these 

nowadays.” The Land Institute aims for pe-

rennial crops to cut all three problems.

This was not the only appeal for Wang 

to develop perennial wheat. He was already 

interested in wide hybridization to improve 

annual crops, bringing from one species to 

another such traits as disease resistance. 

“Many mystery genetic events could take 

place in wide hybridization,” he said.

Wang’s 81-year-old father died last 

fall. By then most of the heavy work on the 

farm was done by machines. His mother, her 

whole life a grower of food, keeps a strip of 

the farm as her garden. She and his younger 

brother’s family farm their share of the dis-

assembled collective, about an acre. Their 

most common crops remain rice and wheat. 

These are the two biggest human foods, and 

both are being developed as perennials.

Technician John Mai, left, a Kansas native, and researcher Shuwen Wang, from China, grew up on very different 
farms. They are working to make something very different of grain agriculture. Scott Seirer photo.
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Land Institute shorts

Funding for perennial grains

enjoys a boost large and long 

The Land Institute entered a $22.5 mil-

lion, 15-year joint project with the Denver-

based Malone Family Land Preservation 

Foundation to expand perennial grain 

research. The arrangement is of unprece-

dented size and long-term dependability for 

development of perennial grains grown in 

ecological mixes. Tim Crews directs the new 

Perennial Agriculture Project. He is also The 

Land Institute’s research director.

The Land Institute budget this year is 

$3.1 million. The Malone foundation will add 

to the perennial grains endeavor $1.5 mil-

lion each year for a decade and a half. The 

arrangement gives confidence and stability 

for work whose success might take decades. 

The project leverages the expertise of The 

Land Institute research staff, and will bring 

to the job more equipment, more scientists, 

and the involvement of more institutions.

The Malone foundation also paid $1.7 

million for 230 acres and a home recently 

donated to The Land Institute by Jim and 

Cindy Haines of nearby Lawrence, a grow-

ing city and home of the University of 

Kansas. The Gorrill farm includes cropland, 

native woods, a large barn, a granary that 

has been turned into a meeting place, and a 

1872 limestone house listed on the Register 

of Historic Kansas Places. The property 

was purchased for use by the Perennial 

Agriculture Project. The foundation intends 

to protect the Gorrill farm from develop-

ment. The Land Institute has the option 

to buy back the property. The institute is 

developing a consortium with researchers at 

the university and Kansas State University.

The foundation was created by John 

Malone to conserve and preserve rural land. 

Malone, chairman of Liberty Media, is the 

largest private landowner in the United 

States, with an estimated 2.1 million acres. 

Land Institute sorghum passes

first, droughty season in Africa

Seed production by The Land Institute’s 

perennial sorghum suffered from drought 

and disease, but plants rooted and leafed 

out encouragingly in their first African trials. 

Institute scientist Pheonah Nabukalu said 

perennial sorghum showed high survival 

and growth potential for the tropics. She 

returned early this year to her native Uganda 

and observed plantings made in two loca-

tions last fall. 

Ninety percent of the seed sown in 

Uganda germinated. In their first year a 

third of the plants grew healthy rhizomes, 

the underground stems of perennials. The 

vegetation above ground looked vigorous, 

Nabukalu said, despite drought and no ir-

rigation. “Plants relied on the limited soil 

moisture reserves for the entire growing sea-

son,” she said in a report. This could partly 

explain the low yields observed. However, 

sorghum is versatile, and the well-developed 

rhizomes enabled the crop to mature.

Diseases new to the Kansas-bred plants 

struck their seed heads. Other differences in 

the tropics include length of night and day, 

which affects the flowering of many plants. 

Land Institute and African researchers will 
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look for the plants that do best in Uganda, 

and then breed them with sorghum varieties 

resistant to local pests and diseases. 

This blending might begin after two 

seasons of evaluation. Uganda enjoys two 

growing seasons. More hybrid seed will be 

sown in April.

Sorghum originated in Africa, but the 

crop plant used to make the institute’s hy-

brids has been bred for the temperate US 

Plains. The hybrids’ other parent plant is 

perennial Sorghum halepense, which came from 

the Mediterranean region but now grows as 

a weed on every continent but Antarctica. 

Scientist DeHaan will develop

Kernza market in Minnesota

With University of Minnesota funding, 

Land Institute researcher Lee DeHaan will 

work to bring the Kernza grain from farms 

to markets in that state. Central to the work 

will be small-scale processing of the grain. 

This is the second time that DeHaan has 

won from the school an “endowed chair 

in agricultural systems.” He is to serve for 

a year and a half, occasionally traveling to 

Minnesota, but still working full time on 

Kernza at The Land Institute. He will collab-

orate with Richard Warner of Green Lands 

Blue Waters, which aims to conserve farm-

land by keeping ground covered with crops. 

The university will reimburse the institute 

for DeHaan’s time. 

Articles elsewhere about The

Land Institute, and by its staff

For Volume 101 of the American Journal of 

Botany, Land Institute plant researchers 

David Van Tassel and Lee DeHaan wrote a 

14-page scientific exploration of useful in-

sights that evolutionary biology has for de-

velopment of perennial grains. 

Farm Journal wrote about DeHaan’s 

work to develop Kerza grain.

The Land Institute’s scientists pub-

lished a short essay called “New Roots for 

Ecological Intensification” in the November 

issue of Crops, Soils, Agronomy News, and 

the November/December issue of Resource 

Magazine, a publication of the American 

Society of Agricultural and Biological 

Engineers. The title is the same as that 

of the international conference hosted in 

October by The Land Institute. It argues for 

perennial grains grown in species mixture as 

the answer to call for farming to cut waste 

and damage. 

The Public Broadcasting System pro-

gram Nova published in its online edition 

a feature about work by The Land Institute 

and other researchers to develop perennial 

grains. The writer was Brooke Borel, the 

title “The Quest for Everlasting Agriculture.” 

Borel worked from long interviews with 

Land Institute scientists Tim Crews and Lee 

DeHaan.

Face-to-face presentations 

by Land Institute researchers

Staff members gave presentations in Ohio 

and New York. Scheduled appearances are 

April 29 in Kansas City, Missiouri, and June 

4-7 in Claremont, California. For more infor-

mation, call 785-823-5376 or see the web site, 

landinstitute.org. 
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Thanks to our contributors
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Leroy & Marla Beikman · Mayrene Bentley · Kirk & Debra Benton · Nicholas & Lori Berezovsky · Edward Berg · Garner Berg & Nancy 
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Byrnes · Jaehyun Byun & Margaret Sawyer · C. M. Hendrycks Apiaries · Edward Callaghan · Andrew Cameron · Matthias & Barbara 
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& Bonnie Carlson · Robert & Linda Carlson · Jim Carlstedt · John & Diana Carroll · James & Marianne Cassidy · Lucia Cate · Lorna 

& D. Caulkins · Cedar Valley Honey Farms · Benjamin Champion · Margaret Gay Chanler · Anthony & Daphne Chapin · Elizabeth & 

Nathaniel Chapin · Barry Chapman & Jessie Norris · Jingyang Chen · Jonathan & Jeanmarie Chenette · Jeffrey & Robin Cherwinka

Jacques Chirazi · Yvon & Malinda Chouinard · Michael & Jean Churchman · Barbara Chutroo & Tom Rivers · Theresa Cichocki

Milton Claassen · Andrew Clark & Barbara Andersen · Elizabeth Clark · Thomas & Bonnie Clarke · William Clarke · David Cloutier

Ashley & Timothy Colglazier · Bruce Colman · Shirley Comes-Jeffrey · George Comstock & Anne Hillman · Kerri Conan · Yvonne 

Condell · Wallace & Nancy Condon · Cath Conlon & Mark Jennings · Brian & Ann Conner · Bruce & Marti Connors · Francis Conroy 

& Linda Hayes · Russ & Nancy Conser · Paul & Lois Conway · Maren Cooke & Neil Donahue · Pete Coors · Doris Coppock · David 

Course · Nancy Craig · Kenneth Cramer · Timothy & Sarah Crews · William & Ann Crews · David & Kim Criswell · John & Vera 

Cromwell · Seth Dabney & Deborah Chessin · Kenneth & Barbara Dahlberg · Derek Dahlen · Orren Dale & Rita Kunkel · Tom Daly & 

Jude Blitz · Craig Danielson · Sylvia Davatz · Ellen Davis · Marion Davis · William & Kristine Davis · Mark & Georgia De Araujo · Sandy 

& Darrell Dedrick · Alice Jo & Stanley DeFries · Sabino & Janice DeGisi · Roger & Dorothy DeHaan · Shawn Dehner & Jamie Purnell-

Dehner · Lawrence Dell · Guy Denny · Erik Denzer & Hannah Field · Nancy Deren · Al DeSena · Mari Detrixhe · James & Cynthia 

DeValerio · Calvin & Ruth DeWitt · Consuelo Diaz · Lori & Tim Diebel · W. J. & Linda Diehnelt · Dennis Dimick & Kim Kostyal

Steven Dinneen & Jennifer Ball · Sandra DiSante & Mark Stoppel · Noel & Diane Ditmars · Amy Divine · John & Deborah Divine · Jan 

& Deborah Dizard · R. Edward & Carol Dodge · Otto & Barbara Doering · Fred & Arlene Dolgon · Brian Donahue & Faith Rand

Double J Farms Inc. · Douglas Co. Community Foundation · Gordon & Jane Douglass · Franklin & Kate Draper · Harold & Jill Draper

Alan Drengson & Victoria Stevens · Nathanael & Marnie Dresser · Ellen Drews · Marjorie Duck · James & Mary Dudley · Dudley Farms 

LLC · R. Michael Duffy & Jacqueline Guidry · Myrl Duncan · Donald Dunhaupt & Patti Hackney · Katharine Dunlevy & George Seeds
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Prairie Festival recordings
September 27-28, 2014, The Land Institute

number  title speaker

_________ The Perennial Imagination Bill Vitek

_________ Land as Kin: Renewing Our Imagination Ellen Davis

_________ Land Ethic from a Reasoned and Impassioned Perspective Ted Burk

_________ We Are All Apocalyptic Now Robert Jensen

_________ Caste and Capitalism, plus artist’s talk Priti Cox, Mary Kay

_________ Land Institute progress Institute scientists

_________ Conservation and National Parks Kristine Topkins

_________ Radical Agrarian Revolt on the Edge of Imperial Russia    Kenneth Levy-Church

_________ The Need for a Eutopian Novel Wes Jackson

Total individual CDs  _______ × $15 =  __________

Sets (one of each)  ________  × $120 =  __________

Total   __________

We accept checks and money orders for US 

funds, and Mastercard, Visa and Discover. 

Card purchases can be by mail, fax or  

phone. Place orders to The Land Institute, 

2440 E. Water Well Road, Salina, KS 67401. 

Phone 785-823-5376. Fax 785-823-8728.

Name  ____________________________________________

Address  _________________________________________

City  ______________________________________________

State  __________ ZIP code  _______________________

Phone  ____________________________________________

E-mail address  _________________________________

____________________________________________________

 Mastercard  Visa  Discover 

Card number  ___________________________________

Expiration date  _________________________________

Three-digit secutiry code  _____________________

Signature  ________________________________________



28  land report

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  _____________________________________________________________________________________________________________________

Clip or copy this coupon and return it with payment to 

The Land Institute, 2440 E. Water Well Road, Salina, KS 67401  lr 111
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James Ryan Dunn · Naomi & Dirk Durant · Ken Ebert · Rodney Edington · Terry & Susan Egnor · Chris & Carol Eisenbeis · Julie 

Elfving · William & Helen Elkins · Myron & Deborah Elliott · Eldon & Susan Elmore · Ken & Pat Embers · Mary Emeny · The Charles 

Engelhard Foundation · Douglas & Catherine Engstrom · Kristi Ennis · Philip Enquist & Joanna Karatzas · James Erickson · Jack & 

Jeannie Erisman · Nathan Esau · The Esperance Family Foundation Inc. · Arlen & Lana Etling · Claryce Evans · Elizabeth & Carl Evans 

Richard Evans · Sam & Terry Evans · John & Katherine Ewel · Margaret & Sidney Ewing · David & Patricia Fancher · The Fanwood 

Foundation/West · Jean Fargo & Henry Erikson · Eric Farnsworth · Pauline & Norman Fellows · Rebecca Ferrell & Michael Golec

Rebecca Ferrera · David Fey · John Fichtner · Fidelity Charitable Gift Fund · Jay Fier · Andy & Betsy Finfrock · Mariam Fleming · Don 

& Mary Anne Flournoy · Theodore & Marlene Forke · Sam Forrest · Victoria Fox · Barbara Francisco · Franklin Conklin Foundation

John & Julie Franson · Barbara Frase · John Freeman · Leif & Rebecca Freeman · Theodore Freeman · Steven Freilich & Daphne 

Greenberg · John & Olga French · C. Dean & Elsie Freudenberger · Rita & Merlin Friesen · Richard & Judith Fuller · Fulton-Kunst 

Fund of RSF Social Finance · Jeffrey Funk · Richard Fyffe & Ida Casey · Marjorie Galen · John & Elizabeth Gallman · Craig & Judi 

Gannon · Delight Gartlein · Lydia Garvey · Janice Gaston · Jared & Cindi Gellert · Joseph & Janette Gelroth · Kendall & Karen Gerdes

The Gessert Family Charitable Fund · Jane Gibson & James Carpenter · Mark Giese · Tom & Sheryl Giessel · Gladys Gifford & Alvin 

Schuster · Susan Gillies · Eric & Emma Gimon · Nathan Gingerich · John & Kathryn Glovack · William & Barbara Goebel · Samuel 

Goldman · Mary & Timothy Goldsmith · Jennifer, Gary, Caleb & Gabe Goldstein · Barbara & Gregory Goode · George & Suzanne 

Gordon · Nils Gore & Shannon Criss · David Gorsline · Howdy Goudey · Grain Place Foods, Inc. · Elizabeth Granberg · Bruce & 

Mary Catherine Grant · John Gray & Mary Jo Wade · Marion & Esther Gray · Anna Graybeal & John Walewski · Greater Kansas City 

Community Foundation · Greater Salina Community Foundation · Daniel & Norma Green · William Green · Elizabeth & Wade Greene 

Barbara Greenewalt · Bentley Gregg · William & Mary Gresham · Shirley Griffin · David Grimes · Thomas Grissom · Jonathan & Lois 

Grothe · Alan & Catherine Guebert · Phyllis Gunn · Ashok Gupta & Jan Schoonover · Susan Haas · Delmont Hadley · Anne Haffner

Philip & Patricia Hahn · James Hall · Paula & Van Hall · Halliburton Giving Choices · Thomas & Katherine Halton · Reed Hamilton

James & Sally Hammerman · Christine Hammond · Melinda Hancock · Joyce Hanes · Patricia Hansen · Eric Hart · Gary & Lynne 

Hartshorn · Karen Harvey · David Haskell & Sarah Vance · Bert & Dawn Haverkate-Ens · Barbi Hayes · Lois Hayes · Palmer & Lydia 

Haynes · Epstein Hazel · Heartland Ag Group Ltd · Daniel & Margaret Hebert · Jesse Heckman · Andrew & Denise Hedberg · Bernt & 

Suzie Helgaas · Bjorn & Leanne Helgaas · Paul Heltne · James Hemby · Rollie Henkes · James Henson · Dale & Ursula Hess · Donald & 

Louise Heyneman · Susan Scott Heyneman Foundation · Ann Heywood · Amy Hiatt · Eleanor & Kenneth Hiebert · Bette Hileman

Deborah Hill · John Hill · Robert & Laura Hill · Stephen & Marcia Hill · Tresa Hill & Don Mayberger · Hill Family Foundation · Joe & 

Virginia Hillers · Sarah Hinners & Christopher Pasko · Hirschi Donor Advised Fund, Wichita Falls Area Community Foundation

David Hodges · Joseph & Pamela Hodges · David Hoff · Joyce Hofman · Katherine Hoggard · Gill & Augusta Holland · Augusta Brown 

Holland Philanthropic Foundation · Hunter Hollins · Glen & Leslie Holt · John & Deanna Homer · David & Tina Honey · John & Gloria 

Hood · Wayne & Mildred Horlacher · James Hormel · Shae Hoschek · Hospira · Gregory Hostetler · Keim & Sylvia Houser · Bruce & 

Debra Howard · Mark & Linda Howard · Gary & Michele Howland · James & Catherine Hoy · Jerold & Bonnie Hubbard · Liz Huffman 

Karna Humphrey · Jon & Audrey Hunstock · Lee Hunter · The Hunter-White Foundation · Julie Hurlbut · Logan Hurst & Nancy 

Reynolds · James & Sara Hutchison · Gilford & Nelda Ikenberry · C. J. Iremonger & C. C. Van Schaik · Joseph Jackson · Wes & Joan 

Jackson · M. Allen Jacobson & Lila Daut · Jean-Luc Jannink · Vern & Delores Jantzen · Dorcie Jasperse · Richard Jeannotte & Myriam 

Vinotto · Charles & Melanie Jenney · William & Alicia Jennings · Christopher & Rita Jensen · Lawrence & Mildred Jensen · Harry 

& Ann Jett · Harry & Ann Jett Donor Advised Fund · Jewish Communal Fund · David & Kristialyn Johnson · Duane Johnson · Eric 

Johnson & Michele Roesch-Johnson · Guy Johnson · Larry & Pamela Johnson · Michael & Gwyn Johnson · Max & Helen Johnston

Gary & Marilyn Jones · Ileana & Kimball Jones · Jimmy Jones · James & Aidan Jordan · Lucy Jordan · Walter & Mary Ann Jost · Todd 

Juengling · David Kalant · Patrick Kangas · Michael & Shawna Lea Karl · Timothy & Virginia Kasser · Jude Kastens · Kathleen & John 

Kauffman · Maynard Kaufman & Barbara Geisler · Tim & Sharon Keane · G. Andrew & Nan Kegley · John & Barbara Kellogg · Robert 

& Judith Kelly · Sally & Bob Kendall · E. Dale Kennedy & Douglas White · James & Virginia Kenney · Lincoln Kern · Stephan & 

Dawn Kettler · James Key · Bradley & Amanda Kik · Helene King · M. Kirkham · Glennace Kirn · Frederick Kirschenmann & Carolyn 

Raffensperger · Ingrid Kirst · Kenneth & Marlena Kirton · Keith & Amanda Kisselle · Leslie Kitchens · John Kleinwachter · Jay Klemme 

& Anne Wilson · Mark Klett · Bruce & Kay Kline · Paul Klonsky · Ulrich Koester & Beth Kautz · Keith & Elizabeth Kohnen · Sharon 

Konen · Walter & Barbara Koop · Theodore Kooser & Kathleen Rutledge · Kathleen Koplik · Edward Kopta · Gayle Kosh & Howard 

Kosh-Redekopp · Mary Kowalski · Mark & Jean Kozubowski · Mildred Krebs · Stephen Krebs & Christine Povinelli · Keith Krieger

U. Beate & Douglas Krinke · Wesley & Elaine Kroeker · David & Roberta Kromm · Adam & Aubrey Krug · Stanley & Lois Kruschwitz

Ann Kuether · Alan Kuhn · Gregg & Gretchen Kumlien · Catherine Kunkel · Katharine Kunst & Katherine Fulton · Don & Imogene 

Kurre · David & Carol Kyner · H. Lawrence Lack & Lee Ann Ward · Charlotte Lackey & Donald Barnett · Lakeside Corporation · Sylvia 

Lambert · Richard & Dorothy Lamm · Paul & Pamela Lander · Daniel & Judi Lane · Loren & Elizabeth Larson · Mark Larson · Thomas 

Larson & Diane Lux · The Lasater Ranch · John & Martha Laubach · Mary Laucks & Brian Swanson · Laughing Stock Farm · Linda 

Lawrence · Marietta & Alden Leatherman · Ronald & Jean Lee · Eleanor Leeper · Russell & Paula Leffel · Benedict & Ann LeFort

Ralph Lentz · Patrick Leonard · Laura Lesniewski · David & Patrice Lewerenz · Charles & Jennifer Lewinsohn · Dennis Lewis · Frances 
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Schneider Liau · Louise & William Lidicker · Janice Lilly & Cary Buzzelli · Nancy Lindbloom · Edwin & Susanne Lindgren · Joseph 

& Beatrix Lindquist · Mark Lindquist & Kristine Schlangen-Lindquist · Paul & Carol Lingenfelter · Nancy Link · Wendy Littlefield & 

Donald Feinberg · Carolyn Litwin · Jennifer Loehlin · Robert & Rachel Loersch · Robert & Janet London · Jonne Long · Paul & Jeanine 

Lovell · Andy Loving & Susan Taylor · Amory & Judith Lovins · Kevin Lowe · Alice Loyd · Sandra Lubarsky & Marcus Ford · T. Cartter 

Lupton · Lutin Curlee Family Partnership Ltd. · George & Shelden Luz · Peter M. & Barbara A. Macdonald Charitable Foundation

Michelle Mack & Edward Ted Schuur · Steven Mackie · Jane MacNeil · Kathleen Maddux · Neal Malicky · Grant Mallett & Nancy 

Tilson-Mallett · Rosette & Michael Malone · Charles Manlove · Kay Mannion · Clay Marcusen · Philip Margolis · Joanne Marsh

Marcia & John Bradley Marston · Danile & John Martens · David Martin · Francis & Christine Martin · Helen Martin · John & Ann 

Martin · Fredric & Donna Martz · Nancy Ambers & George Massar · Ernest & Kathy Massoth · Master Gardeners of Greater Kansas 

City · Thomas & Nina Mastick · William Matousek · William J. Matousek Fund · David Matthew · John & Susan Maus · Jean Maust

Matthew & Kathryn Mayers · Alison Mazer & Eric Splaver · Karin McAdams · Gary McBee · William & Julia McBride · McBride 

Family & Aspen Business Center Foundation & Laurie McBride · Mary McCall · Clinton & Cyndia McClanahan · John McClelland

Fred McColly · Mary McCormick · Karen McCoy · Harry & Charlotte McDonald · Mary & Gary McDowell · James McFadden

Chris & Valerie McKay · David McKee · Deborah McKinley & Robert Nelson · Susan McRory & John Middleton · James & Diana 

McWilliams · Medical Development Management · R. Michael & Debra Medley · Jeffrey & Yvonne Meessmann · Carole & Gary Mehl

Tom & Anne Melia · Margaret Mellon · Kirsten Menking · Manfred & Susan Menking · Merck Partnership for Giving · Thomas & Mary 

Mertz · Karl Meyer · Joseph Meyerowitz · Scott Michie · Howard Mielke · Kathy & Preston Miles · Nancy & Frank Miles · Bart Miller 

& Lisa Seaman · Eleanor Miller · Jonathan Miller & Rebecca Nelson · Mark & Julie Miller · Mark L. & Julie Sager Miller Fund

Rebekah Miner · Susan Miner · William Miner · Robin Mittenthal · Suzanne Mittenthal · Bonny Moellenbrock & Michael Lowry

Dennis & Beverly Mohler · Robert & Susan Mohler · Judith Mohling · Barry Moir & Laila Goodman · Jeffrey Moline & Kristin Groth

Michael Moon · Jeanne Moore · Donald & Ann Morehead · James Morgan & Teresa Maurer · Jerome Morgan · Robert & Sharon 

Morgan · Harold & Lucille Morowitz · Ann Morris · Phil Morris · Philip & Lona Morse · Michael Mott · Margaret Moulton · Donna 

& Richard Mowry · Henry W. & Helen Moyer · Samuel Moyer · Diane & Robert Muelleman · Thomas & Anne Mundahl · Deborah 

Murray & Jerome Dees · Scott Murray · Cornelia & Robert Mutel · Thomas Neet · Andrew Neill · Frank Neitzert · Ann Nelson

Harland & Corinne Nelson · John Nelson & Miko Omura · Julie Nettleton · Christopher Neubert · Mark & Bonnie Neubrand · Paul 

Neukirch · Joseph Neumann · William & Char Neumann · Mike Nichols · J. P. Nicolai-Dekoning · Sara Nienow & Nathan Snodgrass 

Trix Niernberger & Bill Preston · Dale & Sonya Nimrod · Jorge & Patricia Nobo · Douglas Nopar & JoAnn Thomas · Jayne & David 

Norlin · Bill & Cori North · North Slope Enterprises · Richard & Elizabeth Norton · NoVo Foundation · Zachary Nowak · Conn Nugent 

Janet & John Nybakke · Thomas & Nancy O’Brien · Michael & Colleen O’Connell · Jane & Charles Olsen · Marian O’Reilly & Stephen 

Lockwood · The Osborne & Scekic Family Foundation · Dennis A. O’Toole Family Foundation · Richard & Christine Ouren · Lee 

Overton · W. Dean Owens · Jerry & Carole Packard · Marian Page · George & Judy Paley · Stanley & Jeanne Pangrac · Mary Parker

Harold & Dorothy Parman · Gregory Parsons & Dorothy Johnson · Lowell Paul · Steven & Carolyn Paulding · Louise & Belden Paulson 

John & Wilma Payne · Melissa Payne & Christian Fellner · Janis Peak · Richard Peckham & Maureen Nowlan · Alicia Peden · Gordon 

Pedersen · PEMA Foundation · C. Diane Percival · Jerry & Terese Perkins · Michael Perry & Carolyn Butcher · Mary Ruth Petefish 

Charitable Lead Trust · Joan Peterkin · Paul & Karla Peters · John & Merle Peterson · Peter & Rita Peterson · Joseph Pew · Walter 

& Karen Phillips · Loretta Pickerell · Chris & Meghan Picone · Diana & G. Joseph Pierron · Jonathan Pilch & Amy Kaplan · Allen & 

Charlotte Pinkall · Robert & Karen Pinkall · Pinnacle Gardens Foundation · John & Tari Piskac · The Pleiades Foundation · Elizabeth 

Pohlmann & Harald Moore · Frank Pommersheim & Anne Dunham · Joan Poor & Robert Swanson · Frank & Deborah Popper · Greta 

Poser · Paul Post & Kay Kelly · George & Alice Potts · Donna & Darwin Poulos · Kathleen Powell & Stephen Griswold · Ramon & Eva 

Powers · Prairie Moon Nursery Inc · Premena · Marvin & Allison Pritts · Jerry Quance & Marcia Hall · Christian Quartetti & Yih Ling 

Liu · J. Patrick & Judith Quinlan · Kevin Radzyminski · Rainbow Bridge Fund · Raney Properties L.P. · William Rau & Susan Roche 

Thomas Rauch & Joyce Borgerding · L. David & Ann Redmon · Cynthia & Charles Regier · Douglas & Judi Reid · Susan Reimer

Darrell & Sara Reinke · Richard & Joyce Reinke · Rembe Enterprises · Edward Remson · Jamie & Catherine Renshaw · J. B. Reynolds 

Foundation · Martha Rhea · David Rich · Kenneth Rich · Jeannine Richards · David & Jane Richardson · Margaret & John Richey · Ann 

& James Ricketts · Richard Ridgway · Curtis Ridling · Wilma & Richard Righter · Michael & Kathleen Riordan · Gordon & Barbara 

Risk · Griffith & Mary Roberts · Betty Jane & Warren Robinson · Barbara Robison · Susan Roche · Douglas Romig & Lori Graham

James Rose · Philip & Joanne Roudebush · Wolfgang Rougle · Aimee Rowe · RSF Social Finance · Amy & Mark Ruck · Edmund Russell 

Patricia Ryan · Mary Lou Sabin & Andrew Scheiber · Salina Urology Associates Staff · Eric & Sara Sandberg · Mark Sanderson · Wayne 

& Lou Ann Sangster · James & Helen Sauer · Jeff & Celia Schahczenski · James & Louise Schatz · George & Sherry Schloemer · Joel 

Schmidt & Amanda Raetzman · Carol Schmitt & W. Propst · Steffen & Rachel Schneider · Steven & Janie Schomberg · Claire Schosser 

Duane Schrag & Robin Black · Kash & Anna Schriefer · Elizabeth Schultz · Peter & Helen Schulze · John & Ann Schuster · Schwab 

Fund for Charitable Giving · A. J. & Jane Schwartz · Elizabeth Seaton & Andrew Badeker · Lynette Seigley · Scott Seirer · Charles & 

Phyllis Sesher · Ellie Shacter · Douglas & Pauline Sharp · Stuart & Diane Sharp · Frank Shaw & Alison Mary Kay · Michael & Janet 

Shay · Kathleen Shea & Michael Farris · Gerald Shechter & Jennifer Logan · John & Burnette Sheffield · Lynn Sheldon & Daniel 
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Hudnut · William & Cynthia Sheldon · Jim & Sara Shelton · John Shepherd · Bob & Doris Sherrick · Shirley Shimada · Claudia & 

Michael Shimkus · Robert & Bonita Siemens · Susan Sievers · John & Mary Simmering · John Simpson & Sondra Goodman · William 

& Janice Simpson · E. Crichton Singleton · Frank Singleton · Donald & Elvera Skokan · Benjamin & Susan Slote · Stuart & Taryn Slote 

Stephen E. Smaha & Jessica Winslow Fund · William & Carol Smallwood · Dennis & Peggy Smart · Boyd & Heather Smith 

Caroline & F. Douglas Smith · James & Katherine Smith · Lea Smith · Mark & Sara Smith · Ronald & Kahrmelle Smith · Lowell 

Smithson & Phyllis Westover · Richard & Mary Smythe · Larry Soll & Nancy Maron · Sidney Sondergard · Southwest Georgia 

Technical College · David Sparby · Courtney & James Spearman · Cindy Squire & Neal Meyer · Thomas & JoAnn Staker · Gordon 

& Frances Stallings · Sylvia & Donald Stanat · Helen Stechschulte · David & Claudia Steckel · Robert & Lyda Steiert · Rick Stein & 

Mary Howe · Dean Stevens & Jennifer Johnston · Amanda Stewart & William Smith · Eric Stiegman · Mark & Mary Ellen Stinski 

Foundation · Paul Stolen & Deborah Amazi · Jonas & Judith Stoltzfus · Bianca Storlazzi · Marlys Strand · Naomi Strand & Virgil 

Augustine · Gail Stratton · Russell Stucky · Brad Stuewe & Paula Fried · Virginia Stuhr · Persis Suddeth · Brian & Jonita Suderman 

Robert & Mary Super · Joshua & Kimberly Svaty · Gerald & Sandra Swafford · Dan & Kathleen Switzer · Toby Symington · Lisa & 

Richard Symons · Antoinette Tadolini & Charles Clack · Stewart Taffe · James & Betty Taylor · Jonathan & Wendy Teller-Elsberg

Alan & Bonnie Templeton · Termini Associates · Ruth Terrill · Bruce & Sharon Texley · Gene & Patricia Thomas · Richard Thomas

David & Meg Thompson · Margo Thompson · Robert Thompson · Tom & Mary Thompson · John & Linda Thornton · Bob & Cheryl 

Thummel · Ruth Anna Thurston · Frank & Judy Toman · Paula Tompkins · David Toner · Patricia Traxler & Patrick Wallerius

Martha-Ellen Tye Foundation · University of Kansas/Watson Library · Eleanor Unruh · Erik Unruh & Maria Zielinski · Jan & 

Margaret van Asselt · Marjorie & Lynn Van Buren · Marcia & David Van Landingham · David & Kristin Van Tassel · Gregory 

Vanderbilt · Bettina & Livingston Vandewater · Vanguard Charitable Endowment · Dan Vega · Donald & Joan Veldkamp · Marcia 

Veldman & Steve Cotter · Margaret Vernon · The Vervane Foundation · Valerie & Roger Vetter · Gary & Donna Via · Connie von 

Borstel · Thomas von Geldern & Cynthia Skrukrud · Ronald & Nancy Vos · Verlon & Elaine Vrana · Linda Wade · Rebecca Wagner & 

Daniel Forsythe · David & Jane Waldie · G. Trenholm & Susan Walker · Patricia & Samuel Walker · Tom Wallace · Robert Wallis 

Robert Walter · Thomas Warner · David & Teri Warners · Brian Wass · Mark Weaver · Richard Weaver · Carl & Virginia Webb 

Leonard & Margaret Weber · Robert & Judith Weeden · Paul Weidhaas & Madonna Stallmann · Steven & Rochele Weilert

Georgette Weir & Jean Fouere · Clifford & Margaret Welsch · Ruth Welti · Paula Westmoreland · Todd & Sara Wetzel · Frank & 

Helen Wewers Family Fund · Valerie Wheeler & Peter Esainko · Gary & Alberta Whitenack · Sandra & David Whitmore · Wichita 

Falls Area Community Foundation · Brandon & Caitlin Wickes · Linda Wiens · Amy Wildermuth & Guenevere Foster · Carolyn 

Wilhelm · Brook & Emily Wilke · Roslyn Willett · Roger Williams · Phillip Wilmore · David & Barbara Wilson · Dorothy Wilson 

John & Anne Wilson · Tom & Jan Wilson · Norman Wirzba · Jean Withrow & James Haggerty · Bruce & Kristina Wittchen

Kathleen Wold · Charlotte & Robert Wolfe · Anthony Wolk & Lindy Delf · Mark & Pamela Woodard · Kevin & Diana Woods

George & Katharine Woodwell · Wooster Book Company · Donald & Beverley Worster · Angus Wright · David & Rita Wristen

Nancy Wygant · Donna Wygle · Debra Young · John & Jane Young · David & Linda Zahrt · Kirsten Zerger & Sanford Nathan · Randall 

Ziglar · Ann Zimmerman & Dexter Eggers · Zimmerman Family Foundation Inc. · David Zimmermann & Emily Marriott · David & 

Ann Zimrin · Anne Zinsser · Uko & Jane Zylstra 

IN HONOR

Kirk & Peg Barrett, from Bradley & Mary Barrett · Haley Cohen, from Elizabeth Cohen · Larry & Zella Cox, from William & Laura 

Allene Grossman · Mike Freed, from Jonathan Freed · Carolyn George, from William & Laura Allene Grossman · Sarah Hirsh, from 

Raymond Weil · Stephanie Hutchinson, from Ken Warren & Nina Ainslie · Stephanie Hutchinson, from David & Rita Wristen · Wes 

Jackson, from Oliver & Eunice Stromberg · Martin & Taylor Kimm, from Michael Lubbers · John Langknecht, from Jim Lang · Robert 

& Erin Lockridge, from Thomas & Karen Wuest · Kevin Markey, from Karen Markey · Ann Pate, from David Shier · Harris Rayl, from 

Ken Warren & Nina Ainslie · David Sawyer, from Suzie & Paul Koontz · Josh Svaty, from Kansas Natural Resource Council · The Kory 

Swanson Family, from Thomas Beck & Kimeri Swanson-Beck · Paul Switzer, from Dan & Kathleen Switzer · Matthew Van Dyke, from 

Nancy Freeze · Ken Warren, from David & Rita Wristen · David Wristen, from Craig & Elizabeth Wakeman · Brian Yeoman, from 

Karl Pepple 

MEMORIALS

Robert Anderson Sr., from Judith Ludwig · Thomas Beltemacchi, from Steven & Dawn Schuette · Frank & Christina Bouska, from 

Carla Lee · Frank & Edith Clow, from Michael Clow · Strachan Donnelley, from John Hoskyns-Abrahall & Winnifred Scherrer

Margaret Fox, from J. Marc & Jeanne Cottrell · Todd Francis, from Charles & Barbara Francis · Maynard Heckel, from David Heckel

Susan Horwitz, from Amy Horwitz & Norm Shea · Aldo Leopold, from Jeffrey Weih · Mitch Mathis, from Charlene Mathis · Raymond 

McLain, from Bruce & Marti Connors · Wayne Niehage, from Virginia Niehage · Dan Shattuck, from Kathryn Shattuck · Betty 

Sheafor, from Douglas Sheafor · Dr. Ben & Mary Smith, from Marcia & Michael Mayo · Lawrence & Donna Tagtow, from Kelly & 

Angela Tagtow · Sylvia Van Tassel, from David & Kristin Van Tassel
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If the date on your label is before 7-1-14, this 

is your last issue. Please renew your support.

2440 E. Water Well Road

Salina, KS 67401

Jamie Bugel, left, and Christian Hansen funnel hand-cut perennial wheat into a bag for later measurement. Wheat is the biggest source 
of plant protein for humans, and covers one-sixth of arable land. Making it a perennial could vastly reduce soil erosion. Stories about 
work toward this goal begin on page 4. Scott Bontz photo.


