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from the

Director’s Desk . . .

Notice anything different about our cover? That’s right! The old and honorable
name by which we have been known for over 70 years is gone. On January 1 we
became the seventh Research [nstitute of the University of Alaska. Why the
change? Had our mission suddenly become mare grandiose? Or were our hat bands
perhaps getting a little too tight for cur heads? What was the matter with the good
old designation, ‘Agricultural Experiment Station’ that
institutions the world aver for more than a century?

The truth s, despite a well known horticultural observation to the contrary, that
there really is something in a name., To
quote an even older observation, "By
their names shall ye know them,' We
have not changed but our constituency
has, and unless we can make ourselves
better known to our new public, we can
hardly expect its whole-hearted support,

We have always felt, and stjll do, that
we work for all Alaskans - at least for
all of them who eat or who believe that
therr environment can be made still
more pleasant by the cultivation of
living things. While our eftorts have
gone unnoticed by some, up to fairly
recently this really has not made too
much difference. Alaska may have been
short on full-time farmers, but it had a
high proportion of homesteaders and
farmers-at-heart and maost of these knew
what an Experiment Station was. Even
though the term no longer adequatelv!
described the full scope of our activities, they knew what to expect of us. But now,
farm oriented people are far outnumbered by city people. Many of these have little
conception of the sophisticated nature of madern farming and few seem to realize
that agriculture, ““the sciences and art of cultivating the soil - - -,"" is alsa concerned
with lawns, vegetables, flowers, shrubbery, and the revegetation of scarred earth.
tven the better informed tend to believe that an Experiment Station is merely a
place where experiments are parformed with various kinds of seeds and ferlilizers,
It is time for us 1o try to paint a new picture for them, not only of ourselves, but of
agricul ture as a whole.

Probably few of our readers understand that even the smallest commercial farm,
a one-family aperation, invelves an investment of well aver $100,000 - indeed, thal
some of our Alaskan farmers are already managing half-million dollar businesses,
That's a bit more than “'Old McDonald” had at stake and the "Farmers Almanac™ is
no longer adequate as a handbook., As a matter of fact, it never was. Top notch
farmers have never been content to use last year's varieties, fertilizers, machinery,
livestock and methaods to meet this year's needs. They have always sought and used
the very latest information obtainable - even when they had to generate their own,
Many, like Thomas Jefferson, have done waork of professional quality. But today,
investments are so big, competition is so flerce, and there is so much to be
investigated in so many scientific specialities, that no farmer can hope to do all his
own research, That is what we are here for.

It is our mission 1o provide a constant stream of new knowledge and new
materials to help keep our farmers a step ahead of the competition and to improve
the quality of life for our gardeners, homeowners - in fact, for all our citizens. This
is a big order and the Institute of Agricultural Sciences is still a very small
organization, in need of the help and understanding of all Alaskans and hopefully
of outside agencies and research foundations as weall. Now that we have taken off
our boots and come into the parlor with the rest of the folks, we hope that we will
ie in a better position to make our story heard.

has served similar

Director Horace F. Drury
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ABOUT THE COVER. ..

Pictured on the cover of this issue of
Agroborealis is an experimental revegetation
project along the Glenn Highway at Mile 167.
From left are Gerald W. Zamber of the
Bureau of Land Management, R.B.
Schwendinger and J.C. Stover of Alyeska
Pipeline Service Company. In foreground is a
plot of creeping foxtail and at left a plot of
Kentucky bluegrass.
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Ecology, Environment and Agriculture

Wm. W. MITCHELL
Associate Professor, Agronomy

A mounting
environmental matters has engaged
Alaska in a national discussion, This
attention has centered mainly on the
susceptibility of Alaska’s environment
1o damage and on the preservasion of
Alaska's  wilderness, Activities rnow
underway necessarily are leading to
decisions on land uses and designations.
For this purpose, knowledge derived
from research and experience in land
husbandry is invaluable for (i)
maintaining a proper ecological
relationship with the land, (ii) adapting
land to multiple use functions, and (iii)
directing Alaska's food-producing role
for a growing population.

concern over

Much of the corcern over the impact
of development has heen on the ability
to heal and stabilize disturbed ground.
This has prompted various investigations
in revegetation, for which agricultural
experience and research have provided
an important base. Trial efforts at
revegetation in the Copper River \/allgy
portion of the proposed oil pipeline
route  have produced encouraging,
first-year results. Adequate stands were
obtained this past summer of a number
of grasses and cereals that showed
healthy responses to fertilizer
treatments. This research is continuing
in order to obtain further information
on winterhardiness and longevity and to
establish maore extensive tests,
particularly in areas where agriculture
hasn't been attempted,

Requests from throughout Alaska for
information and materials to grow for
beautification and stabilization are
increasing. Many come from areas of
severe climate where there is na prior,
recorded experience to use as a guide.
Research in assessing the agronomic
character of native and introduced
plants at the Institute of Agricultural

Titis interesting to note, in commenting
on the role of plants in environmental
applications, that turfs can aid in reducing air
pollution in cities. Furthermore, buffer zones
of trees and shrubs can reduce noise levels.

4

has established & base
tackling these tougher problems.?

Sciences

Concern over the environment is
having a salutary effect on how we treat
aur habitat, However, discussions over
the susceptible nature of Alaska’s
environment may have brought into
guestion the potential of the land for
productive settlement. Some discussions
may even have conveyed the notion that
all of Alaska is a tundra much too
fragile for occupancy. This, of course, is
not true; much of Alaska is in the boreal
forest, a region that is utilized for
agricultural and other purposes in
similar latitudes around the world,

Alaska’s productive potential, in fact,
has been demonstrated to be
considerable in those areas now being
farmed. The fabled and factual big
cabbages of Alaska are not the only
evidence of this potential, Forage
production, though not equalling that
of the better fields in the Corn Belt and
the South, equals and exceeds that of
many other farming areas of the U,S.
Yields of 4 10 B tons of dry matter per
acre are attainable in the Matanuska and
Tanana Valleys, Other areas of Alaska
have the potential, Under
reasonable management 2 to 3 tons of
dry for'age are readily obtainable, and
this exceeds the national average.

Probably of more concern to a
number of persons s natural
productivity of the land and its capacity
to regenerate a cover after removal of
the native growth. When the removal is
accomplished in keeping with good
principles of land husbandry, the
productive patential of the land may be
only slightly impaired, and regeneration
of a natural cover can be relatively
rapid., Native hay fields have been
produced by careful, timely removal of
the forest cover. With the elimination of
the dominant  woody
herbaceous species can develop and
increase rapidly, Repeated burns that
destroy a forest cover in southcentral
Alaska can produce a lush herbaceous
cover, which, on sufficiently deep soils,
may vield 2 to 2.5 tons of dry matter
per acre. Production on native,
undisturbed grasslands that occur above

sarme

the

competitors,

for

Research
native and introduced plants at the

in gathering and assessing

Institute of Agricultural Sciences is
providing a base for solving some of our
environmental problems.

timberline also may be high, equalling 2
tons or more,

1 some situations, fires may result in
a diversity that affords a more desirable
use than the original For
instance, some of the exlensive

cover.
maost
blueberry patches occur on burned-over
waodlands, as do the best
moose pastures. Mechanical clearings
also afford similar opportunities. Wild
raspberry picking is best along berms

some  of

formed in clearings and on artificial
cuts. Browse plants for moose multiply
along the edges of clearings and in
abandoned fallow ground. The
dissection of wpods, crealing openings
borders, variety of

habitats that sustain a greater diversity

and provides a
of growth, thus supporting a greater
variety of life and satisfying more
interests. In the Interior, areas with
permafrost often can be
useful through clearing and cultivation.
With deeper thawing of the permafrost,
the and
productive,

made maore

soils become warmer mare

Managed ecosystems nol anly may

Agroborealis
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Natural grasslands occurring above timberline may yield ove

the Kenai Peninsula east of Anchor Point.
serve more usetul tunctions, they also
may be aesthetically more pleasing. For
instance, a Cook Inlet tidal flat area that
has provided enjoyment for thousands
with its floral display, subsequent to the
1964

increasingly

has become
with willows, A
diligent effart at control of 1his natural,
shrubby
portion of the are

earthguake,
infested
coltld

MCUrsion preserve a

a for its annual show
of shooting stars, iris, and Kamchatka
lilies.

An

realized  in

appreciation of nature may be
ways., A

campelling desire o live with nature

many more
itself in  an
the
or rancher 1o live on

oftemtimes manitests

agricultural  venture, Generally
desire of a farmer
the land goes beyond a mere desire to
profit from the land ({staying power
sometimes outruns profitability), Here,
in the give and take of dealing with
nature, man gains an insight into the
limits and responses (ecological forces)
that shape our environment. Wtilization
of aur land need not be at the expense

ol the land, Good land husbandry aims
al an economic relationship with the

land wherein profitable vyields are

sustained owver the fong term, which

means. thal the land is maintained in a
productive state without depletion, The
ch in land husbandry,
which actually is applied ecology, is to

nhject of re

determine the means for achieving this
balance, Through increased research and

April/1971
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experience in land husbandry we will
obtain needed information on how to
manage our narthern ecosystems.

It is well that there are efforts to
preserve.areas of Alaska 10 be viewed in
unmodified, pristine
condition, But sufficient tracts of land
should be
for
Alaska has a capacity for supplying its
food requirements
that

their largely

can and employed or

designated productive purposes.
far
the

awn that is

beyond being utilized at
present.

We are a big importer of foodstuffs

N,

r 2 tons of dry forage per acre. This grassland is part of a ranch on

from other parts of the nation — this n
face of growing demands and shrinking
agricultural the
of the
Experimant

lands in the rest of
nation. James Haorsfall, Direclor
Connecticut  Agricultural
Station, tells us that we have about 50
to 70 million acres of reserve
agricultural land in the United States,
much of it of the poorer type, However,
at the current rate of occupancy of land
by various developments - about 1
million acres per year, of which two
thirds may be considered farmiland -

—Please Turn to Page 25

.

An experimental revegatation plot on a black spruce muskeg site near Glennallen.
Good growth was obtained with a number of grasses.



Fermented,
High-Moisture

Barley

A. L. BRUNDAGE
Professor, Animal Husbandry
and
L.D. ALLEN
Assistant Agricultural Engineer

Barley production and harvest are
subject to the exigencies of weather, as
are other agricultural endeavors in
Alaska, Cool, damp weather and
moisture levels often higher than 20% in
the grain at harvest preclude storage in
canventional structures without
supplemental drying.

The obvious approach is to dry the
grain to 13-14% moisture prior to
storage. Drying implies alternatives
which may not be acceptable to the
producer, hewever, One is 1o dehydrate
by artificial means, but this requires
ernergy which is expensive and adds to
the cast of production. Another is to
bind the grain and store in the shock 10
permit field drying prior to threshing.
Somehow the vista of shocked grain
standing neatly in the field, row on row,
loses its appeal to the grower in the
accomplishment. A third alternative is
to delay harvest until the standing grain
has ripened and dried mare completely,
This becomes a calculated risk each year
in the gamble of weighting field
maturity against possible losses due to
lodging and shattering during late
summer and fall winds and rain, plus the
final indignity of having the crop buried
under improvidently early snowfalls,

|s it possible to store barley in
unconventional structures without
supplemental drying? Research results
from the ''South 48" with
high-moisture corn suggested this as a
very real possibility. We initiated
research studies in Alaska in 1962 to
evaluate the storage of barley as
fermented, high-moisture grain. Qur
research has focused on two main points
of interest — problems of storage and
problems of utilization in livestock

6
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ratians, especially those of lactating
dairy cows,

We found that preservation was
excellent in prefabricated storage units
of 500-bushel capacity, as long as the
contents remained sealed from the air.
After exposure to the air, however, the
fermented grain deteriorated rapidly.
This mixed success suggested the use of
plastic bags, holding about a ton of
grain and supported within 4x4x4-foat
pallet boxes. Preservation was also
excellent in these unitsand the contents
could be wsed within a few weeks,
before appreciable spoilage could take
place. The optimum size of these simple
storage units was dictated by the rate of
use once the contents were exposed to
the air. Technological developments to
exclude air during both storage and use
of the grain would permit larger storage
units independent of rate of use,

Success with fermented,
high-moisture barley is dependent, not
only on storage, but also on satisfactory
utilization, Our utilization research was
directed primarily toward incorporation
of barley into rations for lactating dairy
cows. In the initial feeding trials, barley
was fed as a component of the roughage
portion of the ration by adding it to
standard rations of silage, fed free
choice, and blended concentrates fed
according to milk production. Although
the addition of barley depressed silage
intake, it increased total dry matter
intake. Use of whale, unprocessed
barley depressed milk production while
either grinding or rolling the grain
enhanced production in comparison
with the standard. Barley could replace
some of the roughage in the ration, but
it should be processed prior to feeding.

The importance of processing was
demonstrated also in digestion trials,
The apparent dry matter digestibility of

Harvesting Barley in the Matanuska Valley

]
:
i

-

whaole barley was 75%, higher than ane
would expect from the appearance of
grain in the feces. High-moisture bariey
is soft and the nutritive
content can be extracted from the grain
during passage through the gut.
Grinding or rolling prior to feeding
increased digestibility to 85-90%,

Barley is a concentrated energy
source, hawever. |n more recent studies
we compared the feeding of silage and
static levels of barley, balanced with
protein supplements, to standard rations
of silage, fed free choice, and blended
concentrates fed according lo
production ragquirements. In these trials,
barley was fed at either 72,6 or 15
pounds per day (dry basis)
throughout a 105-day Irial,
regardless of production levels.

Combired data from three years of
raesearch showed little difference
between the standard and 15
pounds of barley; however, significantly
less milk was produced when 7.5
pounds of barley was fed, The data
must be evaluated on the basis of the
progressively increasing  potential  for
milk production expressed by the cows
used in the trials during this time. In the
first two years, milk production ranged
from 36 to 39 pounds per day and was
higher on the barley regimen. In the
third year, however, milk production
ranged from 42 to 47 pounds per day
and was highesl on the standard ration.

Results from our research show that
barley can be successfully stored as
high-moisture, fermented grain in sealed
storage of simple design. Barley was
used successfully as a component of
either the roughage or concentrate
portion of the diet, Increased potential
for milk production of individual
animals will require continued
reassessment of feeding programs to
aftain that potential,

much ot

malter
feeding

ration

Agroborealis April/1971



Apples in Alaska

CURTIS H. DEARBORN
Research Horticulturist

Apples are nol nalive to Alaska even

though there are areas alony the coast
wilh milder weather conditions than

those where apples are grown in other
reqions of the world, Oregon crabapple
(Malus fusca) of southeastern Alaska is
the only member of the Malus genus
indigenous to Alaska.

Early settlers in Alaska were eager to
have new environment
Sitka
Station in
1902 and 1903 to grow and propagate

apples in their

and efforts were made at the

Agricultural  Experiment

apple varieties of that era. By 1908
aboul 30 varielies, constituting 2716
apple  wrees, hwad been distributed to
settlers 1o learn i they would be
productive i their new locatians.

Crabapples were also studied and found
o b hardy and productive. Inadequate
made it difficult  to

material beyond

comimunities accessible by water. As a

transporiation
spread the
result of this earlty work, a few fruits of
Mclntosh
Jonathan, Northern Spy and other more
the
Panhandie Region of Alaska, notably at
Haines. Heavy
huamidity of  this

Yellow Iransparent,

i

recont  variglies  are  grown in

rainfall and high

coastal region favor
fungi thal attack apple leaves and trunks
so that fruit produetion

williaut jis problems.

there is not

In the Auke Bay area, an old orchard
of Yellow Trang

G to 10 nches in diameter was observed

arent trees with trunks
i the early “B0O'S™ heavily laden with
moss growth typical of that found on

torest lrees ol thal region.

Al Hope, on the south shore of
Turnagain Arm where the climate (s
termpered considerably by the water and
winds ot Coak Inlet, apples have been

fruiting for aver 30 years. Anoka and

Haralson were recognizable but these

were  destroyed by  high  tide-water
following the 1964 earthquake.

Selllers on the Kenai Peninsula at
Seward, Sterling, Kenai, Ninilchik
Homer have altempled to grow apples.
Trees of Wealthy Yallaw

Transparent Iruited ance in the Sterling

and
and

area and were subsequently destroyed

Figure 1
Chinese Golden Early

by moose browsing. Apple trees set in
have grown
None have matured a crop of

the other communities
poorly.
fruit and most trees have succumbed to
growing conditions

destruction by

unfavorable
including moose

browsing, or mice and
rabbits.

In the vicinity of 3rd Avenue and
Drive in Anchorage, an

crabapple trees have been

girdling by

Christensen
apple and 2
growing and fruiting for over 30 years,
The fruit spurs and the bark of the
apple closely resemble that of Yellow
Transparent, however, the fruits are not
typical of this variety as it grows in
other apple producing regions, The tree
could be a seedling of Yellow
Transparent developed during the early

work at Sitka,

Further up
Matanuska R

Cook Inlet, at the
sarch Center, testing of

apple trees has been in progress since
the early “20's." Apple trees have heen
set in Alaska,
including the College Research Center;

other locations of
however, survival of the plantings and
production of mature fruit have been
rare. An
Matanuska Resg
"30's" was doomed to failure at setting
because the rootl systems had become

extensive planting at the

sarch Center in the early

very dry during the long period in
transit from nurseries in the lower
latitudes.

In 1949, 39 named and rnumbered

varieties of apples were set at the
Matanuska Research Center in 5-tree

plots to determine their response to this
environmenlt, Tops of about 25 percent
were still  alive showing
growth charactaristics in Jung of 1952,
Not one group showed vigorous growth

and weak

among the groups of & trees set of each

variety, It was not apparent why the
apples had died or declined in vigor, so
influence
The first
good
drainage. Trees were set over an area of

cultural practices that might
tree  survival testad,
method provide

werp
was 1o soil
well-drained soil, where drainage was
assured by excavating to a depth of
2-1/2 feet, filling with a foot of small

stones, coovering with top soil, and
setting the tress conventionally in these

prepared hales,

The second method was 10 gvaluate

tree response 1o exposure in the open

versus against a solid
boards nailed 10 & height of 6 feet an
wood fence posts, Four posts were set
of a 12" x 12’ soil plot
oriented so that the gast and west board
walls ran parallel t©o magnetic north,

at the corners

Apple trees were set inside the square
against each wall and outside the square
against giving all
directions of exposures to
protections
third
steep soil bank and mound sail over the
excavaled leaving trunks
protruding and in a horizontal position.
Envelopes of 1/4 inch
cloth used

each wall possible
and
The

trees inta a

from, the elements.

method was to set

ared, their

mesh hardware

were to protect the 1ops

7



from rodents. The varieties Red Duchess
and Yellow Transparent were used for
these 3 studies.

These newly set trees grew normally
in 1952, their first season. Buds broke
irregularly in the spring of 1953 and all
trees of both varieties were dead by
mid-August. The answer to
over-wintering apple trees had not been
found through employing these
pratective practices, Twelve other new
varieties were also set in 1952 in the
conventional manner. Their growth was
very disappointing in 1953 and all were
dead at the close of the 1954 growing
Segs50n.,

With the passing of time, it has been
observed that rootstocks of some trees,
whose tops had winterkilled in earlier
years, had regenerated a new top. When
this material was traced to its origin, it
was learned that the rootstocks in use
by the propagators were from hardy
stocks such as Columbia crabapple, or
ornamental types, M. baccata and M.
Sieboldii.

In 1960, the major emphasis was
changed from testing the survival of
nursery “whips’”’ of commercial apple
varieties to grafting scionwood onto
sprouts of surviving rootstocks.
Although it was recognized that USDA
plant exploration excursions to other
countries had brought new apples to the
Plant Introduction Station at Glen Dale,
Maryland, use of this new wood In
Alaska was limited by a lack of treesin
which grafts could be set. Each year the
list of available accessions from Glen
Dale was scanned for possible new
varieties that might be expected to
survive in the Cook Inlet environment,
Since 1960, wood of 8 apples from Glen
Dale has been grafted to available

rootstocks., A few grew normally and
developed a shoot 6 to 24 inches long.

Only a few scions have remained on
the rootstocks long enough o produce
fruit. Some winterkilled in the winter
following setting, several succumbed
during the second winter, and some
were broken at the graft union by wind
or carelessness in culture.

Three varieties with quite acceptable
fruits are among the survivors that
fruited for the first time in 1970.
Chinese Golden Early (Figure 1), a
yvellow apple type, was grafted 25 May
1967 to M. baceata and it made a shoot
24 inches long during that growing
season. In 1970 the tree was 7 feet tall
and produced a profusion of large white
flowers and 37 good fruits.

Yephorys Chernogous scionwood
was grafted 3 June 1966 to M. baccata.
It made excellent growth and form each
year, Over B0 fruits set in 1970 from a
profusion of light pink flowers. The
fruits developed a dull red cheek and
were of fair size as shown in Figure 2.
The flavor and aroma resembled those
of Gravenstein,

Laxton's Early Crimson was grafted
3 June 1966 to M. Sieboldii. Its first
pink flowers were sparse and only 4
fruits developed. Three of these were
damaged by magpies as the fruits began
to color. The fruits were somewhat
elongated, medium in size, and splashed
with crimson on the side exposed to the
sun. The flesh was white, crisp, juicy
and had a pleasant flavor.

Each of these apples, new to Alaska,
adds a new dimension o apple
production in the Cook Inlet region
where recognized varieties of apples are
scarce, Several seasons of culture and
fruiting will be required to learn if these
varielies can survive in this climate
following a season of frujting. It is
believed that they possess the necessary

resistance to cold to survive, as the

Figure 2
Yephorys Chernogous

budwood came from the cold regions of
fruit production in the USSR.
Fungicidal and insecticidal treatments
have not been needed regularly thus far
in the culture of apples. Occasionally,
aphids on terminal shoots were
nurmerous enough to warrant using a
rmalathion spray several
season,

times in a

One of the limitations to expanding
these or any other apples or crabapples
in Alaska has been the scarcity of stocks
on which new varieties can be budded
or grafted. Oregon crabapple of
southeastern Alaska was used at Sitka in
early propagation work but was not a
very satisfactory rootstock because of
its prostrate habit of growth and small
stem. When this crabapple 1s grown as
far north as the Matanuska Valley its
stemns are even smaller and i1 assumes a
thick shrub form. Mountain-Ash has
been used as a rootstock for apple and
this plant is native to the Cook Inlet
region. Even so, the Mountain-Ash is a
slow-growing, small-stemmed tree with a
rather weak root system. Bearing apple
trees in Alaska need a rootstock with
sufficient stem to support a rapidly
growing trunk above the graft urnless
provided with support. Mountain-Ash is
believed 1o lack an adequately vigarous
root system to nourish a good crop of
fruit. Native plant materials suitable for
apple rootstocks apparently are lacking
in this region.

If the trees at Matanuska continue to
grow as they have in the last 4 vears,
budwood soon will be available for
mare extensive trials. Persons with
hardy rootstock material soon may have
the opportunity ta graft or bud some ot
these new varieties into their trees,
Another alternative 1s to contract with a
nurseryman to bud a few Columbia or
ornamental apple rootstocks with one
of these new varieties,

There are many varieties of
apples in other regions and at Glen Dale,
Maryland that have not been tried in
Alaska. It seems likely that even betler
apple varieties are available for Alaska.
The small investment made so far has
demonstrated clearly thalt good eating

still

apples can be grown in some favorable
locations in Alaska. Additional financial
suppoart  will be necessary it the
remaining untested apple stocks in other
regions are (o be evaluated
systematically in Alaska,

Agroborealis April/1971



Figure 1. Plants of Astragalus adsurgens tananaicus are seen here as pioneering vegetation on abandoned, gravelly streambed in

the Alaska Mountain Range.

Native Alaskan Legumes Studied

L.J. KLEBESADEL
Research Agronomist

On a worldwide basis,
families of plants -
— sErve as

majar
grasses and legumes
the principal
and forage for
livestock. Mareover, grasses and legumes
are also important for erosion control,
and for many
uses. Considerable progress
made in  surveying and
Alaska's native grasses for warious
avenues of utilizatiom; this  report
discusses some studies and advances in

two

sources of

pasture harvested

as ornamentdls, other
has been

evaluating

————— -
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aur knowledge of Alaska's native
legumes,
Worldwide, the legume family of

plants includes well over 12,000 species.
This large botanical group includes both
woody plants (some are very large trees
in the tropics) and herbaceous types
(non-woody types such as the clovers).
The one characteristic common to all
leguminous species is the fruiting
structure, called a pod or legume, in
which the seeds are barne, Within the
legume family are some of the world’s
most important crop plants - alfalfa,

soybeans, lespedeza, peas, beans,

- aiGeeseRamEET

Figure 2.
Broadcast-seeded
field plot of
Hedysarum
Alpinum ssp.
americanum that
survived  winter
100%. Adjacent
B P I ots t h at

. clover, strawberry
B clover, birdsfoot
trefoil, and
crownvetch.

trefoils, peanuts,
clovers

lupines, vetches, and
,— to name a few,

Agricultural Value

L.egumes are important 1o agriculture
largely because of two wvaluable
characteristics: (1) their high feeding
value, due primarily t relatively high
levels of protein, vitamins, and mineral
elements, especially and
calcium, and (2) their contribution of
nitrogen to associated non-leguminous
plants and to the soil, through the
symbiotic assimilation and fixation of
nitrogen by specialized bacteria
contained in small outgrawths on the
legume plant’s roots.

The wunigue mechanism by which
leguminous plants and these bacteria,
operating together to their
benefit, can take wup atmospheric
nitrogen and “fix” It into forms
available to plants has been understood
for little more than 80 years. However,
the fact that legumes contributed
“something of value” to other plants
has been known for near 2000 years.
Pliny the Elder (23-79 A.D.) wrote ....
“Meadow land will grow old in time,

phosphorus

mutual

and it requires to be renovated every
now and then, by sowing upon it a crop
of beans....”

Alaskan Legumes
In addition to use as forages, legumes
have been widely used in agriculture as

“plow-down® or “green-manure’’ crops.

9



As such, they are valued both for the
nitrogen as well as the organic matier
incorpoerated into the soil,

Lequmes are most abundant in the
equatarial zone; toward the poles their
numbers decrease. Although near 2,000
species are considered native to the
conterminous 48 states, only 40 to B0
are native in Alaska. These are found in

6 genera, namely, Astragalus
{mitkvetches), Oxytropis (oxytropes),
Lupinus (lupines), Vieia (vetches),

Lathyrus (vetchling or wild peas), and
Hedysarum potato or
hedysarum),

(eskimo

All af the native Alaskan legurnes are
herbaceous perennials. They range in
size from very small, tufted plants less
that ane inch tall (Oxytropis nigrescens,
(). huddlesonii) 10 robust species 2 to 3
feet in height (Astragalus americanus,
Lupinus nootkatensis). Geographically,
the native legumes occur over the entire
state, from the southeast panhandie to
the farthest Aleutians (2400 miles
east-west) and from southern Alaska to
near Paint Barrow (near 1400 miles
Leguminous species are
present in most plant communities from
coastal beaches to rocky, windswept
mountain-tops.

north-south).

Role in Nature

Many of the native legumes play a
pioneering role in nature; that is, they
are “colonizers,” the first plants to
invade and grow in barren areas created
by glacial retreat, altered stream
courses, frost action, etc. (Figure 1).

Legume characteristics that make

possible this pioneering role are several,

10

Nitrogen fixation permits legumes to
grow in relatively infertile soil materials.
After legumes have grown for several
years in sterile gravels, nutrient levels
accumulate to where other plants can
invade and thrive.

For legumes to function as pioneer
species, ability to grow in infertile soils
is not enough; they also must have the
opportunity to invade such areas.
Winged seed pods on the hedysarums,
and the light, papery nature of ripe seed
pads dropped
blackish

from species such as
oxytrope and reflex-podded
oxytrope, provide an effective
conveyance means for seed transport by
the wind.

Hard seed coats permit some seeds to
be transported to new sites while they
pass through animal and bird digestive
tracts withoutl damage; moreover, our
studies have shown that passage through
the digestive tract renders hard seeds
mare germinable. A further advantage
to seeds transported and deposited in
this manner is the benefit derived from
nutrients in the feces,

Three species af native lupines have
considerable ranges within  Alaska.
Although lupine pods remain attached
to the stem, they possess a novel fealure
for seed dispersal. Upon ripening, the
pods snap open with such force that
seeds can be propelled several feet, Over
many this can be an

years, process

effective cantributor 1o plant migration,

Collections
To evaluate native legumes for
potential cultivated wuses, seeds and
vegetative transplants have been

Figure 4,
Six-year-old plant
of s tragalus
amerieanus in
experimental
nursery. Numbers
on stake indicate
height in feet.
Note how plant
has spread
laterally by
growth of
rhizomes
(underground
stems).

Figure 3. Formerly denuded roadisde
area that has become revegetated
through natural invasion of Hedysarum

alpinum ssp. americanim.

collected througholt Alaska and grown

in experimental nurseries for
observation. Research grant funds from
The Rockefeller

possible extensive collection

Foundation made

trips and
field evaluations that would not have
been feasible within the limitations of
regular budgetary support. Conducted
over about a 10+year period, these plant
explorations via road light

aircraft, and river boats were under the

vehicles,

overall coardination «of  Research
Agronomist R, L. Taylor.

In addition to providing plants for
study purposes, these collection Irips
have fo our

knowledge of native legqumes in Alaska.

made other cantributions
The known natural ranges aocupied by
the
expanded cansiderably by our finding

several  of species  have  been
plants growing in areas where they were
previously not known to be; maereover,
we have found legumes previously not

known 10 acour in Alaska,

Seeds and Seedlings
Many legurnes, including both “wild®
cultivated species,

and possess  a

characieristic “hard sesds.”’

This

seed

KNnown as

term refers 1o an unusually hard
imperviocus (o that
prevents germination, For commercially
used crop

property,

coat, water,

Qx

species  posse this

Ig
“scarified”

seeds are
mechanically to scratch the seed coat,

thereby permitting uptake of water
upon planting.

The “hard very
common it native Alaskan legumes. In

of the milkvetches and oxyiropes,

wed'’ property s

some {
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virtually 100 percent of the seeds are of
this nature, None will germinate until
scarified, or until such factors as
weathering gradually break down the
hard seed coats in the soil. We have
found that mechanical treatment with
abrasive or brief immersian in
concentrated sulfuric acid are effectual
scarification aids, Acid scarification,
although more time-consuming than
mechanical treatment, provides effective
surface sterilization of seeds eliminating
seed-borne pathogens that are
undesirable in germination tests and
sometimes lethal to young seedlings.

In the course of many different
plantings over several years, poor
seedling vigor and slow establishment
has been a uniform disadvantage In
virtually all native legumes evaluated,
This shortcoming can be offset
somewhat by planting as early in the
growing season as possible,

Winter Hardiness

Owing to eons of residence in the
Alaskan environment, native Alaskan
plants are naturally better adapted to
subarctic climatic patterns than crop
plants brought here from areas with
different climates. One of the most
striking characteristics in which native
legumes have excelled in field tests is
their extreme winter hardiness (Fig. 2).
This should be qualified, however, to
relate that native legumes accustomed
to  natural persistence in  exposad
habitats winters better in
wind-swept field nursaries than species
normally resident in woodland and
similarly prolected sites
insulating snow cover remains in place
all winter. Te illustrate, in one Tield test

Survive

where

where winter stress was quite severe,
Lupinus polyphyllus (which occupies
relatively protected habitats in nature)
winterkilled 100 while other
native legumes that persist well in mare
exposed survived as follows:
Astragalus harringtonii 97 percent, A.
williamsii 70 Oxylropis
Joliolosa 83 Hedysarum
mackenzii 64 percent, and H. alpinum
americanum

percent
sites

percert,

percent,

100 percent, In the same
test, 4 varieties of alfalta averaged 5
percent survival, 2 sweetclovers averaged
9 percent, and 4 red clovers winterkilled
completely.

Seed Production
To be used commercially, legumes
must produce harvestable seed crops in

April /1971 Agroborealis

quantities sufficient to provide
prafitable returns to growers, Virtually
no data have been abtained on seed
vields that might be expected from the
various native legumes, Most species,
however, produce seed in fair
abundance and this requirement should
present few problems except with the
lupines. The lupines are poorly suited
for mechanized seed harvest because of
uneven ripening times for the total crop
of seed pods, the lower ones on the
flowering stalk ripen, split open, and
release seeds, while those at the top are
yet green and succulent,

Conservation Uses

The successful pioneering role of
several native Alaskan legumes, (Figures
1,3}, and the broad range of habitats to
which wvarious species are suited,
suggests that some may be useful for
revegetation purposes. Where
construction activities disturb or denude
soil materials, reestablishment of an
adapted, perennial plant cover usually is
necessary. A good vegelalive cover
prevents wind and water erosion,
improves appearances, protects slreams
and lakes from sedimenis, etc. The
showy flowers of many of the native
lequmes should be considered an asset
for beautification.

Forage Potential
Absence of dependably winterhardy,

o -\ L - . oL

Figure 5. Plants of Oxytropis deflexu showing short stature and near-basal origin of

productive cultivated legumes in Alaska
directs attention toward the native
legumes as potentially useful species.
Chemical analyses of herbage, and wild
animal utilization, indicate that they
should provide satisfactory forage.
Moreover, some species are impressive as
to stature and leafiness (Figure 4).

Results of many experimental trials
to date, however, provide little
optimism for considering native Alaskan
legumes as high-yielding forage crops.
Despite their vastly superior winter
hardiness over introduced forage
legumes, the native species possess other
agronomic deficiencies that limit their
potential as cropland forages.

In addition to poor seedling vigor,
most of the native legumes evaluated
regrow poorly after cutting. Many
require two to three years after planting
to achieve full stature — even then, most
do not grow tall enough to meet the
requirements of a useful crop (Figure
5). Some flower extremely early, and
some go dormant quite early in the
growing season, both characteristics
limit their utility as forages.

Studies are continuing, however, 1o
determing more precisely which of the
native legumes are best suited for
commercial utilization, and to define
specific opportunities and limitatians
for their use.

i n-f - o

all leaves characteristic of the oxytropes. Tallest flowering scapes here are about 12

inches in height.
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Two Sources of Nitrogen for Bromegrass

WINSTON M. LAUGHLIN
Research Soil Scientist

PAUL F. MARTIN
Research Soil Scientist
and

GLENN R. SMITH
Laboratory Technician
Smooth bromegrass is the principal
and most dependable perennial forage
crop grown in Alaska, It requires high
nitrogen (N) rates for the most
profitable production, Naturally the
most efficient source of nitrogen is
desired, This study was conducted 1o
evaluate response to the proposed use of
liquid fertilizers as topdressing for grass.
Two nitrogen sources (aqua ammonia
and ammonium nitrate} were applied at

Low

C.E. LOGSDON
Professor, Plant Pathology

Most people associate fungus growth
with warm-humid conditions. Bread left
out in a warm room will develop
beautiful green or black mold growth if
not allowed to dry. Clothes in a warm,
damp closet will mildew. Yeast with
which we make bread or beer or wine is
a fungus which makes very rapid growth
in warm, moist conditions. Much of our
association with the fungi has been
under conditions of warmth and high
humidity,

It may come as some surprise then to
realize that many fungi will flodrish
under very cool conditions; and in fact,
there are species that grow very well at
or near freezing,

There are many fungi that will attack

bromegrass (averages of 8 measurements)
Nitrogen Lb K,0

source 1A Istcut
Agua

ammaonia 0 27.9
Ammonium

nitrate 0] 23.2
Aqua

ammonia 200 26.9
Ammonium

nitrate 200 18.7

% dry matter

Table 1. Effect of N source and K on dry matter and crude protein content of

% crude protein

2nd cut 1st cut 2nd cut
283 121 9.0
28.9 20.8 17.0
295 8.9 8.6
30.2 18.7 9.3

the rate of 200 Ib N per acre with and
without potassium sulfate as a spring
topdressing to an established stand of

Temperature

plants and cause disease during the
growing season, There are others, some
very low-temperature-ioving fungi, that
do not attack growing plants during the
summer, but will attack and even kill
perennial plants during the winter under
the snow. These are referred to as a
group by the name "snowmolds,” but
there are actually a number of different
species of snowmold fungi. Snowrnold
fungi are by no means restricted to
Alaska and other high-latitude
countries, In North America, some
species occur as far south as areas where
prolonged snow cover extends in the
states, In Europe this is as far south as
middle Germany.

The most southerly occurring
snowmold species seems to be one
called Fusarium nivale. This is not

Sclerotinia
barealis
In Culture

Canadian bromegrass. Potassium sulfate
supplied 200 pounds K,O per acre. In
addition, each treatment received a

Fungi

known to be present i Alaska.
Overlapping the range of Fusariem
nivale, and apparently extending farther
north, are at least two species of a
fungus called Typhula. This fungus
would be expected to be found in
Alaska, but it has not yet been
identified here. Typhula is a snowmold
problem northern Japan and
Scandinavia, as well as in Canada and
saome of the northern states, A third
snowmold that appears to be adapted
even farther north s Selerotinia
borealis. This fungus is well known and
widely distributed in Alaska, It also
occurs in Canada and Scandinavia and is
an occasional problem in the winter
wheat areas of Washington state,

Other low-temperature furgl known
to be of commercial concern are those
causing breakdown and rot of stored
vegetables and fruits. The most
important storage fungi noted so far in
Alaska are species of Botrytis and
Selerotinia. These are especially
important storage pathogens on lettuce
and carrots,

The Institute of Agricultural Sciences
has begun a new project this year to
determine the nature and importance of
low-temperature plant diseases in
Alaska. The fungi causing these diseases
will be isolated, identified, and studied
to develop control measures aspecially
suited to Alaska.

in
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uniform application of 100 pounds
P,Og per acre to make certain that
growth was not limited by inadequate
phosphorus, Fertilizers were applied
April 25, 1968. Treatments were
replicated 8 times on a Knik silt loam at
the Matanuska Research Center.

Agua ammonia is a 20% ta 38%
nitrogen solution prepared by dissolving
anhydrous ammonia in water. Because
of its volatile nature, agua ammaonia is
usually incorporated into the soil to
minimize loss into the atmosphere. The
higher the temperature, the greater the
loss of ammonia by volatilization. In
this investigation, a 38% nitrogen
solution of agua ammania was diluted
by half with water and applied with a
sprinkling can held one foot or less from
the soil surface., Temperature at the
time of application was 47° F.

Bromegrass on the individual
fertilizer plots was harvested twice in
1968 (June 18 and Auqust 8). Green
weights were recorded and a sample
from each plot taken for determination
ot moisture and nitrogen. Soil from
each plot was sampled after the second

culling.
Ammonium nitrate  was much
superior ta agua ammonia in both

cuttings when potassium sulfate was
applied and in the second cutting
without potassium sulfate (Figure 1).

FIG. |. EFFECT OF N SOURCE AND K ON BROME YIELD.

and K, 0 August 8.

Table 2. Effect of N source and K on the pH, total N and available NO4-N, P,Og

Nitrogen Lb K,0 pH % total Pounds per acre available

source IA (water) N in soll NO4-N P05 K,0
Aqua

ammonia 0 6.38 0,18 1.7 73 a7
Ammonium

nitrate 0 6.04 0.18 234 64 70
Adqua

ammonia 200 6.20 0.7 1.0 71 254
Ammaonium

nitrate 200 6.03 0.19 23 ©B4 170
Potassium sulfate doubled brome yields constant with the various fertilizer

when ammonium nitrate  was used.
When aqua ammonia was the N source,
potassium sulfate application had no
effect on the yield. First cutting yields
did not differ between the two nitrogen
sources when no potassium was used.

Table 1 shows dry matter and crude
protein contents in bromegrass herbage.
In the first cutting, brome that received
ammonium nitrate was more succulent
(lower dry matter content) than that
recelving aqua ammonia. Potassium
application further reduced the percent
dry matter In the first cutting where
ammonium nitrate was the N source,
These reductions indicate better and
more luxurious growth. Second-cutting
dry matter content was relatively
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' CUT 2 AQUA NHy4
#CUT | NHNOg

= CUT 2 NH,NO,

NO KZO

treatments, although percent dry matter
in brome topdressed with aqua
ammonia and without potassium was

significantly greater than the other
treatments.
Crude protein content ot forage

decreased from the first tao the second
cutting indicating less nitrogen available
for plant use. Bromegrass topdressed
with ammonium nitrate contained a
higher level of crude protein in the first
cutting than where aqua ammonia was
the N source, Second cutting brome
protein content was increased only by
ammonium nitrate  applied without
potassium fertilizer,

Nitrogen uptake by the grass crop

— Please Turn to Page 24

FIG. 2. EFFECT OF N SOURCE AND K ON N UPTAKE.

3 CUT | AQUA NH,

OF BARS ARE
% RECOVERY
OF APPLIED
NITROGEN

200 L? ”Kao
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Time of Planting

Critical for

Alaska Grass

Seed Growers

L.J. KLEBESADEL
Research Agronomist

53

.+« The farmer . . . must not only
think about planting, but he must do
it. - Cato, 95-16, B.C,

When it comes to planting grasses for
seed production in Alaska, the above
advice to Romans from Marcus Cato the
Younger remains applicable 2000 years
later, Here, on the opposite side of the
world, recent field tests have
demonstrated that to delay planting
while he "thinks about” it, can lead to a
grass seed grower’s economic disaster;
time-of-planting a grass in one growing
season in  Alaska can  wvery well
determine whether the seed crop the

following wear will be abundant or
non-existent.
In eariier vyears of agricultural

development in Alaska, seed dealers
imported seed of forage grasses chiefly
from Canada or "“The Old Country”
(the conterminous 48 states). At that
time, those were the best grasses
available. However, times have changed,
Frequent bouts of serious winter injury
fand sometimes complete winterkill) of
imported agrasses spurred  Alaskan
agronomisis to find or develop more
hardy, better adapted grasses.

Bromegrass and timothy are the
dominant forage grasses used on
Alaskan farms. Within both of these
grass species, however, individual
varieties developed in various areas of
the world differ greatly in performance
here. Engmo timothy imported from
narthernmost Norway, was found to
surpass other timothies in Alaska in
winterhardiness and in other desirable
characteristics. And within this
Iristitute’s plant  breeding program,
directed at different times by Research
Agronomist, R. L. Taylor, and former
Alaskan agronomists H. J. Hodgson and
A. C. Wilton, the new, very winterhardy
Polar wvariety of bromegrass was
developed.

Polar and Engmo have so far not

14
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Figure 1. Photo June 1 of timothy rows planted on various dates during the

previous year. Following a winter of moderate stress, Climax (foreground) sustained
severe injury and produced no seed, Clair (middle) winterkilled completely, and
Engmo (rear) survived well with virtually all pianting dates.

been adopted tor use elsewhers in North
America. Accordingly, Alaskans must
contract with seed growers elsewhere, or
initiate production within this state, for
needed seed supplies of these grass
varieties, Regardless of where the
certified class of seed is produced, the
earlier generations (breeder and
foundation classes) must be produced
locally. Therefore, a new agricultural
pursuit for Alaska - grass seed
production -- must be undertaken to
supply current and future needs of these
and other new grass varieties as they
became available,

Just as one robin doesn't make a
summer, a few isolated grass seed heads
don’t make a worthwhile seed crop, We
had numerous clues, from a wide variety
of experimental plantings, that heading
of grasses in Alaska was influenced by
many factors, most of which could be
manipulated artifically. For one thing,
we thaugh! we saw evidence indicating
that the time of planting within the
growing season affected considerably
the amount of heading the following
year (perennial grasses don't produce a
seed crop here in the year that they are
planted).

On the basis of this strong suspicion
cancerning grass behavior, a detailed
experiment was designed to ferret out
the truth of the matter.

We chose for the invastigation both
of our major forage grasses, bromegrass
and timothy, To add breadth to the
study (and to explore further our

limited c¢clues that

southern-adapted grasses headed poorly

maore

hera) we included four different
bromegrasses and three timothy
varieties, The four bromes were: (1)

native Alaskan, (2} the new Alaskan
vanety, Polar, (3) Manchar, a variety
from the Pacific Northwest, and (4)
Achenbach, a variety of still more
southern adaptation in the Great Plains,
The timothies were: (1) Engmo from
narthern Norway, (2) Climax  from
Canada, and (3) Clair from Kentucky.
Each grass was planted at 10-day
intervals fram May 20 to
mid-September in two different years.
The different grasses and the various
planting dates were evaluated in both
tests the year after planting in terms of
(1) winter survival, (2) heading, and (3)
seed production,

Our suspicions were confirmed, The
two adapted bromes, Polar and native,
wintered well and produced highest seed
yields with earliest planting; yields from
rows planted June 20 were only about
1/2 those from the May 20 rows, and
rows planted later than July 20 did not
produce