


From The
Director's Desk

Alaskan agriculture is facing a grave crisis. There is a strong possibifity that its
devalopment may be cut short before It has a fair chance to get started.,

On the bright side, the future of agriculture in Alaska has never seemed more
promising, Overnight the nation's surpluses have disappeared and food prices have
been gaining on production costs so rapidly that certain farm enterprises, which
until very recently wauld have lost money here, have suddenly become profitable.
Moreover, a careful reexamination of Alaska’s land resources has disclosed the
startling fact that Alaska ranks among the major farming states in agricultural
potential. A new soll survey has revealed five times as much tillable land as we
thought we had, In fact, it appears that Alaska's potential agricultural land exceeds
that of the state of lowa, and the latest yield data reveal that, for adapted crops,
the productive capacity of our land, per acre, compares favarably with that of any
other state, At today’s prices, Alaska could produce over $1.5 billion warth of grain
A year, every year — long after the last drop of oil is gone, If converted into beef,
Alaska's grain and grasses could produce ovar one-tenth of all the meat now being
consumad by the entire United States.

The bad news is that almost all of Alaska's potential agricultural land has just
been taken out of circulation, perhaps permanantly, After 350 years of conquering
the wilderness, subduing wildlife, taming rivers, tearing up the land and paving it
over, many Americans have finally come to realize that at this rate, their natural
environment will have been completely destroyed within a very few more years. In
response to popular feeling and in compliance with a congressional directive, the
Secretary of the Interior has nominated over 80 million acres of Alaskan land for
possible inclusion within the national system of parks, lforests, wildlife refuges,
wilderness areas, and wild rivers. In addition, he has also withdrawn from entry all
remaining unappropriated public iands in Alaska, Unfortunately, almost all suitable
land and certainly our best agricultural land is included in these massive withdraw
als.

Few Alaskans would quarrel with the aims of the conservation movement, or
aven with the idea of preserving large areas of the state in their native wild
condition, After all, most af usare hore precisely because we have elected to spend
our everyday lives, and not just our vacations, in an unspolled natural environment.
And of course farmers, more than any other group of similar size, have deliberately
chosen 1o live in harmony with naturs,

The final decision will be up to the people, and we hope that they can be
brought to understand soon encugh that the supply of agricultural land is not
unlimited and that, since they are going to have to share their food with a crowded
warld, it is high time to start conserving this most precious af all natural resources.,
Suraly, from Alaska’s 375,296,000 acres, it should be possible to select BO million
for preservation without seriously encroaching on the mere 4% that have agri-
cultural value!

What does appall agriculturally minded Alaskans, howaver, is that the readily
avallable resuits of almost 80 years of government and university research and close
w 180 years of practical larming experience in Alaska have been virtually ignored
in the impact statements prepared by the Interior Department. In fact, one gathers
from these statements that, due to the poor soils and harsh chimate of Alagka, the
agricultural potential of all of these lands is low or nonexistent, This is merely
telling the public what it thinks it already knows. 1t certainly does not represent the
considered judgment of objective scientists,
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Figure 1. Middle Kuskokwim River area,

Figure 2. Viewing the test plots of barley in the foreground and oats in the back-
ground were George Willis (left), extension agent Dave Hassinger (center), and
extension trainee Fred Vaska (right),
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Grains In

Seward’s lcebox

FRANK J, WOODING
Assistant Professor, Agronomy

DAVID H, HASSINGER
Cooperative Extension
Service Agent, Aniak

GEORGE WILLIS
Cooperator, Red Davil

Grow grain slong the Kuskokwim?
George Willis thought it could be done.
He tried it and was sucoessfull

To those who are nol completely
familiar with the climate and soiis of
western Alaska, these statements might
appear 1o be lacking in credibility. For
years, many have considered the
Kuskokwim River area too cold to sup-
port agricultural crops. It is still some-
times referred 1o as “Seward's |cebox,”
the old expression frequently applied to
Alaska during the years after Secretary
of State Seward negotiated the 18867
purchase of the territory from Hussia,

The George Willis family lives in
western Alaska near the small village of
Red Devil, Thelr home is located along
the Kuskokwim about eight miles down-
river from Sleetmute and 110 miles
upriver from Aniak (Figure 1), During
the summer of 1972, Willis contacted
Cooperative Extension Service agent
Dave Hassinger of Aniak about the
possibility of growing grain crops ory his
place for use as food and feed, He had
cleared saveral acres of birch-spruce
forest land, part of which was planted
to a home garden, Willls was interested
in what types of grains might be grown
under the soll and climatic conditions
prevailing at Red Devil and expressed a
witlingness to cooperate in conducting
test-plot work. His inquiry was forward-
ed to the Institute of Agricultural
Sciencas, Fairbanks,

Due to logistics and the remoteness
of the area, virtually no research infor-
mation pertaining t© crop production
was avaijlable. However, long-term
weather records from Aniak provided
some indication of the type of growing
season that might be expected at Red
Devil.

A cooperative study was arranged
betwean Willis, the Extension Service
and the Institute. It was decided to
conduct a “Preliminary Adaptation
Test"” for srnall grains, The test consist-



ed of single-row plantings of 50 varieties
of barley, oats, wheat, rye and triticale,
Both winter and spring varieties of each
@ain  type were selacted; maturity
ranged from early to late.

Tha purpose of this study was o
determine the grain types and the
varieties within grain types which will
grow to maturity, and 1o obtain an
estimate of the productivity at this loca-
tion. These data provide a rough idea of
what there is to work with and a stari-
ing point for more refined research,

Lime, fertillzer, pre-measured
packets of seed, and Instructions for
establishing the test plots and recording
the data were assembled in Fairbanks,
The materials were mailed to Dave Has-
singer in Aniak who in turn transported
them upriver by boat to the Willis place,
The winter grains were planted on
August B, 1872 and the spring grains on
May 28, 1973, George Willis kept
records of winter survival, flowering
dates, maturity dates, growth, and lodu-
ing, Hassinger made periodic inspections
af the grains and maintained coritact
with Fairbanks by letter and phone.

In early August of 1973, the senior
author observed and evaluated the lest
plots, At that time, all of the grains
were fully headed and some of the
early-maturing barley and oat varieties
were beginning to Till out (Figure 2, All
the arains had produced good growth
and tillering. The maost impressive
growth was obtained from rye which
towered head-high {Figure 3).

In the fall, grain heads were clipped
from each plot, packaged, and shippad
to Fairbanks for threshing and yield
estimation. Resulis ol the study are
presented in Table 1. Each variety was
given an adapiation rating ranging in
value from 1 1o 5 with 1" representing
the best adapted and ''5" the poorest.
Evaluatlon was based primarily on yield
and the ability of the variety to mature,
with maturitv carrving the most weight.
To receive a value of 1", the variety
had to ripen fully and produca a
respactable yvield, Varieties that ripened
fully but were low-vialding, or varisties
that produced respectable yields but did
not ripen fully (straw remained partly
green) were classified as 2" or 3",
Varieties rated "4 generally had both
yvield and maturity deficiencies.
Varieties that did not produce mature
seed were designated as *'B".

Oats performed best, producing
vields ranging from 71 to 108 bushels
per acre. Most of the oat and approxi-
mately half the barley varieties ripened
fully. All winter wheats and the one
winter rye Included in the test produced

mature seed, bul the straw remained
partly green at the termination of the
growing season. Low yields obtained on
some of the varieties reflectad poor
winter survival, Spring wheat, spring
rve, and triticale did not produce

mature seed, These grains were not ata
sufficlently-advanced stage of develop-
ment to withstand the damaging effects
of a frost on August 14,

Growing seasons rmay differ substan-
tially from year to year and a single

TABLE 1
Results of a small grain preliminary adaptation test
conducted on the George Willis Place, Red Devil, Alaska, 1972-1973.

Growth Grain yield Adaptation
Grain Type Variety habit bu/A rating
Oats Pendek Spring 108 1
Oats Nip Soring 108 1
Qats Toral Spring 104 1
Oats Golden Rain Spring 2] 2
Dats Harmon Spring a0 3
Dats Random Spring 84 4
Qats Hodney Spring 82 3
Oats Cavuse Spring i) 1
Oats Ceal Spring 1 1
Barley Dicktoo Winter 3 1
Bariey WES44 Wintar 17 A
Barlay Kearney Winter B 4
Barley Lidal Spring 32 1
Barley Fdda Spring 23 7
Barley Ol Spring 16 2
Barley Gateway 63 Spring 16 2
Barley Galt Spring 14 4
Barley Weal Spring 12 4
Barley Cree Spring 10 4
Barley Jubiles Spring = 4
Wheat Cheyenna Winter a0 2
Wheat Trapper Winter 24 Z
Wheat Lancer Winter 19 3
Wheat Froid Winter 8 3
Wheat Trader Winter 16 3
Wheat NBB6403 Winter 13 3
Wheat Shoshoni Winter 12 3
Wheat Winalta Winter 11 4
Wheat Omaha Winter 7 4
Wheat Scout 66 Winter 3 5
Wheat Warrior Winter 2 B
Wheat Sawmont Winter 2 b
Wheat Gasser Spring % b
Wheat Thatcher Spring ¥ 5
Wheat Park Spring - 3]
Wheat Canthatch Spring » B
Wheat Saunders Spring » b
Wheat Manitou Spring & B
Wheat Pitic Spring * 5
Whesat Garnet Spring " B
Fye Saskatoon Winter 17 3
Hye Frolific Spring * 5
Rye Karshulder Spring " b
Rye Petkuser Spring ® 5
Triticale BTAT3N Winter » b
Triticale GTAB1B Spring * 5]
Triticale 6TA419 Spring o 5
Triticale B6TAZ08 Spring * S
Triticale HN4TO0 Spring N 5
Triticale Rosner Spring . 5
*Mature seed was not produced
Agroborealis May/1974 5



Figure 3. Rye towered head-high.

year's data may be misleading. A test of
this nature is more meaningful when
conducted over a period of 3-5 years.

However, in view of the earlier-than-
normal frost, which shortened the grow-
ing season, those varieties receiving an
adaptation rating of 1" would likely
perform well over a period of years.

The test plots on the Willis placa may
be a first for grains in the middle
Kuskokwim area, but other forms of
agriculture have exlsted for many years,
Potatoes, carrots, cabbage, peas, and
other vegetables thrive in home gardens
al village sites such as Little Russian
Mission {Flgure 4), Crocked Creek, and
MNapamute, Barries also grow in the wild
and in home gardens. Several green-
houses in  Aniak successfully grow
tomatoes, cucumbers, and other warm
S2AS0N Crops.

Portions of the Kuskokwim, llke
many other remote areas of Alaska, have
considerable potential for agriculture,
but the scope of this potential Is virtual-
ly unknown, Soils and climatic condi-
tions are suitable for production of
small grains, forages, berries, and many
types of vegetables. There is much to be
learned, and studies such as thosa con-

Figure 4. Garden site along the Kuskok-
wim River near Little Russian Mission,

ducted at Red Devil rapresent a step in
the right direction. O

An Examination Of The Salad Vegetable Market
Of Anchorage And The Kenai Peninsula, Alaska

The tormer Wildwood Air Force Base
at Kenal, Alaska, now the property of
the Kenai Native Association, is the site
of a ressarch project in controlled envi-
ronment agriculture (CEA), The Univer-
sity of Alaska, the U, S. Department of
Agriculture, General Electric Corpora-
tion, and the Kenai Native Associalion
are cooperating to investigate the eco-

nomic feasibility of producing salad

vegetables under controlled environ-
mental conditions. Plant responses 1o
varying levels and combinations of
environmental factors will be examined
In experimental modules and pilot-plant
operations, Both physical response and
cost data will be generated 1o determine
conditions for economic optima,

For successful commercial adapts-
fion, this method of vegetable produc-
tion must be competitive with current
sources (suppliers) of salad vegetables 10
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WILLIAM G, WORKMAN
Assistant Professor, Economics

and

CHARLES F, MARSH
Research Economist

the local market. Therefore, the initial
effort of the economic research was to
determine some of the characteristics of
the current salad vegetable market in
the agreater Anchorgge and  Kenai
Peninsula argas. Specifically, the objec-
tives of this market study were (a) w
determine the principal types and
variaties of salad vegetables now market-
ed there and (b} to determine the quan-
tity and value of salad vegetables balng
sold, The results of this inquiry are
reported here,

Procedure

Maost salad vegetables marketed (n
Alaska are grown In the following areas:
The Imperial and Salinas Valleys of
California, the Yuma Valley of Arizona,
Florida, Mexico, and, of course, the
Matanuska Valley of Alaska, Plant
scientists fram California and Arizona

were questioned about the types and/or
varieties of vegetables shipped to Alaska
from these areas, In addition, Anchor-
age retailers and wholasalars provided
information about the types and
varieties ol salad vegetables handled by
thair firms,

Price and quantity dats relating to
sated wvegetables were obtained from
major wholesale-praduce firms in
Anchorage. These wholesalers supply a
major part of the salad vegetable market
af the Kenal Peninsula, the commissary
at one af the military bases in the area,
and a significant portion af the Anchor-
age civilian markat.! Data were also
collected fram two major fresh vegela
ble retailers in the area who are supplied

1. Parsonal interview with Mr, John Falcons,
AlagkaWholesale, Inc., Anchorage.



TABLE 1. SALAD VEGETABLE TYPES AND VARIETIES,

Head Lettuce Leaf |ettuce Tamatoes Fadishes Cucumbers Grean Onions
Calmar Romaine Early Pak 7 Cherry Belle Saticoy White Swaet
lcabery Red leaf* Floradel Scarlet Globe Triumph Spanish

Climax Bib* Tropic Diakon Lang Grean Beltsville
Vangquard Waltaer Marketeer Grean-Bunching
Great Lakes 659 Ace

Mesa G589 Cherry

Golden Stawe D Tomatoes*®

Empira

* Varigtal names not provided

Source: Dr, W. Sims, University of California, Dr. A, E. Thompson, University of Arizona, and various Ancharage vegetable wholesalers and retailers.

by wholesalers located in the Jower 48
states. In addition, military bases in the
area  furnished data relating to  the
procurament of salad vemstables.® All
data collected were for 1972,

Results and Discussion

Table 1 lists the principal types and
variaties of salad vegetables delivered 1o
Alaska, Plant scientists and wholesalers
interviewed cautioned thal types rather
than specific varieties should recsive
greatest considaration in salecting plants
to bie produced and sold locally. This is
because vegelables ara normally market-
ed by type such as “red leaf lettuce™
and because warieties tend to lose their
identities in the marketplacs atter the
vegetablos are shipped from their place
ot origin.

Although price and quantity data
ware for 1972, prices to wholesalers and
sales of these vagetables spparently wers
generdlly at about the same level in
1973.% Thus, the 1972 data should ap-
proximate the dimensions of the current
markst. Table 2 shows the average
monthly prices paid by whaolesalers for
the different vegetsbles® Since only
one year's data were available, no at
tampt was made to lsolate seasonal pat-
terns of price movement, As expectad,
however, the data show significant shifts

2. Mr. Lloyd Lindsay of Alaska Figh and
Farm, Ancharage, indicated in a personal
Interview that by collecting data from the
military bases, the Anchorage producs
wholesalers, and the two large produce
retallers, approximately 90 percant of the
salsd vegetable market in the area would
be sccounted for,

3. This view was expressed by Dr, William
Sims, Extenslon Vegatable Speclalfst, Uni-
versity of Cazlifornia, Davis and by Dr.
A, E, Thompson, Head, Department of
Horticulture ond Lundscape Architecture,
College of Agriculture, University of
Arizona, Tucson,

4. Intervigw with John Faicone,

in the pricas of some venetables during
certain times of the year.

Tables 3 and 4 show, respectively,
the guantities and values of salad vege-
tables entering the Anchorage area and
lenaj Peninsula markets in 1972, These
daia include purchases by military
installations for troop issue and for
commissaries. Again, no attempt was
made to measure seasonal patterns.
Table 3 indicates, however, some
decline in guantities of selected vege-
6. Included in the determination of these

prices arg figures given by the Anchorage

produce retailers who are supplied by pro-
duce wholesale firms located in the |lower

48 states, The military installations did

not provide information on prices. All

price figures obtained were FOB Anchor-
age.

tables during August and the early part
of September when local gardens were
In production, The major forces causing
seasonal movermants in the quantities in
Table 3, however, might be factors af-
facting supply rather than demand for
these vegetables. Availability of this pro-
duce probably is a strong determinant
of the quantity which reaches the
Adaska market

The Information In Tables 3 and 4
indicates that head lettuce and tomatoes
are the two most important salad vege-
tables in the market and head lettuce
dominates the lettuce market, In terms
af quantity and value, head lettuce ac-
counts for about 95 percent of the
lettuce in the market.

The total market (guantity-wise) that
local gréwers would actually face could
be somewhat smaller than that suggest-

Table 2. Prices ot Salad Vegetables Paid by Wholesalers, 1972. (Price Par Pound)

Maonth Head Leaf Green

Lettuos Lettuce®  Tomatoss  Badishes Cucumbers  Onions

January $.16 $.20 $.47 521 $.21 $.28
February 15 24 A4 24 Rt .30
March X7 23 A1 .24 .28 .30
April A7 .24 34 24 21 ad
May 22 .23 35 28 2 A1
June 23 25 235 24 .19 30
Juby .18 21 A7 22 14 27
August 6 .20 Az =23 A1 28
Septembear 6 20 .32 23 A0 28
Ociober 13 21 = 54 28 A1 .28
Novamber .14 22 36 25 .12 28
Decamber 16 .24 42 23 PR . .28

Weinlted

Average S e 39 24 A6 29

a The price of leaf lettuce presentad here is a wetighted average of the prices paid for

Ramaine, red keal, and bib lettuce.

Agroborealis May /1974 7




Table 3. Quantities of Salad Vegetables by Weight: Pounds per Week.

Heacl Leaf
Month Lettuce Lettuce® Tomatoes Radishes Cucumbers Green Onions

January 102,866 3,575 40,536 3967 10,000 5,692
Fabruary 123,863 3,054 43 85509 4 365 8,713 6,245
March 08,693 3,720 43,800 4,180 7.284 5,780
April 122,902 5,207 58,740 4 802 9477 6,347
May 87,842 6,227 68,682 5,536 12,761 6,746
June 101,847 6,361 58,433 5,688 13,068 7,144
July 85,265 3956 57,041 6,762 15,830 7,730
August 90,736 3,282 43,358 6,377 15,657 6,946
September 72,408 3,265 46,442 6,248 15,000 7,172
Dciober 87474 2,882 49 482 4434 13,784 5,689
November 83,009 3,349 43,679 4 455 12,965 5,653
December 89,243 3,003 44 568 4,325 10,966 5,843
Weighted

Average 95,208 3825 49919 5179 12,138 6416
Annual Total 4 955,490 198,892 2,595 800 268,303 631,200 333,654

a This column includes Romaina, Red leaf, and bib |2ttuce,

Table 4. Wholesale Value of Sales of Salad Vegetables : Average Weekly Data, 1972,

Head Leaf

Month Lettuce Lattuce® Tomatoes Radishes Cucumbears Grean Dnjons
January § 165627 $ 697 $ 18849 $ 835 $ 2060 $ 1,588
February 18,882 724 19,210 1,061 2535 1.898
March 13,107 844 18,046 1,003 2,068 1,734
April 21,030 1,255 19,854 1. 522 2,000 1,929
May 19,032 1.223 23833 1,366 273 2,340
June 23,877 1,327 20,218 1,614 2,494 2,185
July 15,594 B39 26,980 1479 2,248 2,120
August 14,116 640 18,297 1,448 1,665 1,966
September 11.215 H56 16,047 1418 1,470 2,030
October 11,274 602 15833 1,117 1,544 1,553
Movembar 11,853 T00 16,724 1,110 1,666 1,677
Decamber 14,378 T2 18,719 1,008 1,667 1,630
Weighted
Average 16,223 852 19,238 1,218 1,991 1,830
Annual Total $843 6746 $44 280 £1,000 356 $63.333 $103,622 $97,770
a See Table 3.

ed by the data in Tables 3 and 4; this is
because loss due to waste and shrinkage
would likely be less with locally grown
produce, Anchorage wholesalers indicat-
ed that these waste and shrinkage
factors vary with the kind of vegetables,
season, weather, and area grown.®
Further refinement of the data (not
shown) indicated that the percantage
distribution of the 1otal market among
6. Interviews with John Falcone and Mr.
Jerald Mount, Pacific Fruit and Produce
Co., Anchorage,
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three components {greater Anchorage

supply larger segments of the local

civilian, military bases, and Kenai Penin-
sula) varied somewhat for the different
vegetables. Generally, however, the
Kenai Peninsula accounted for b percent
of the market, military installations, 15
percent and the Anchorage civilian
papulation B0 parcent of the salad vege-
tables entering the market, This break-
down may be of particular interegst 1o
the Wildweood operation and other
greenhouse producers as they seak 1o

market with salad vegatables,

The results of this Initial market
survey will pravide scientists with infor-
mation regarding which vegetable types
to consider or to emphasize in the
study. 11 should be recognized, however,
that recommendations for commercial
praduction cannat be made on the basis
af results reported here. Rather, thase
recommendations must await the out-
come of the research at Wildwaod, O



northward, However, it has been found
as far north as 70° npear the arctic
coastline. Two other species of holy-
grass are known in Alaska, these are
alpine holygrass (H, alpina), and arctic
holygrass (H, pauciflora.)

weet HO' rass Sweet holygrass is one of the mult-
’ tude of native Alaskan species that has

been collected in the wild and grown in
research nurseries at the Institute of
Agricultural Sciences In the Matanuska

-
Valley, Over a decade ol such plant
axploration and evaluation was made

possible in Alaska by grant funds suppli-
ed by The Rockeieller Foundation.
Sweet holygrass was identitied early as a

grass which spreads by underground
u e y stems {rhizomes) with amazing rapidity.

No central tuft or clump developed as is
commaon in most other grasses,

No weaalth of foliage is produced and
so this grass offers little In the way of
forage production, Moreover, it does
not develop sufficiently dense growth to

L.J. KLEBESADEL be valued as a turf,

Research Agronomist There is, howewver, a third major
avenue for utilization of grasses in Alas-
ka — soil stabilization. Rapidly ncreas-
ing construction activities often leave

Grasses represent a large family of

plants worldwide and they are used in Figure 1. Two photos of the same single
many ways. According 1o Agnes Chase, 3‘| plnn't of sweet holygrass transplanted as
ane af the world’s foramast authorities - a 1-inch plug from N{?rthwav. Alaska in
Of grassas: | | June 1968, At the time of the upper

photo, approximately one year later (1
July 1969), the plant had spread to
cover about 10 square feet. When the
lower photo was taken the following
year (1 September 1970), the piant had
spread to bind the soil in an area cover-
ing more than 50 square feet. Numbers
on the stake indicate height in feet.
Note the scarcity of seed heads,

“Of all plants, the grasses are the
most important to man. All our
breadstuffs — com, wheat, oats,
rye, barley — and rice and sugar-
cane, are grasses. Bamboos are
grasses, and so are the Kentucky
bluegrass and creeping bent of our
lawns, the timothy and redtop of
our meadows."”

One of Alaska's native grasses is
known by many common namas and
has been put to uncommon uses: Sweet
holygrass, wvanilla grass, sweelgrass,
Seneca grass, foin d'odeur — ail are
common names for the same species
{Hierochloe odorata), \ts scientific name
was taken from the Greek hieros =
sacred, and chioe = grass.

in olden times, this swest-scented
nrass was 'strewn before churchdoors
on saints’ days in the north of Europe,
Halfway around the world, Indians in
North America have used the long leaves
10 weave fragrant baskets,

Holyorass has an extensive natural
range, being commaon above 40% narth
|stitude in Asia, Europe, and Norih
Amarica, Irr Alaska, this species is com-
mon over most af the southern part of
the state, becoming mare rare (o the

o
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exposed soil materials that require re-
vegetation to prevent wind andfor water
erosion as well as for asthetic considera-
tions, Sweet holygrass possesses the
valuable inherent ability to spread rapid-
Iy, prowiding serial cover far the soil and
binding the soil through underground
development, A square foot of under
ground rhizome and roat growth was
dug from the plant in Figure 1. When
washed free of soil, it was found that
the tight mat of rhizomes and roots was
so extremaly dense that light could
scarcely pass throuah it.

Anather plus for this grass, when
used for soil stabilization, is the limited
height of top growth; it therefore would
require minimum maintenance, Taller-
growing grasses usually require mowing
to maintain them in good appearance.

The most common method for artifi-
cially propagating ograsses is through
seedd production and subsequent plant-
ing. Sweet holygrass is poorly suited for
this roie, however, as it is a poor ssed
producer. In peneral, it produces
relatively few seed heads (Fig. 1), and
those contain few seeds,

IT holygrass is to be utilized for soil
stabilization, a satisfactory means must
be available for propagating it, The most
obvious would appear to be vegetative
sprigging. This means s commonly usad
in some southern states to propagate
barmudagrass,

As currently  used elsswhere, this
technigue  involves harvest of living
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rhizomes or stolons
creeping stems), cutting these into short

fabove-ground
sagments, and replanting those pro-
pagules,

Vegetative propagation has certain
advantages, as well as disadvantages,
over use of sed. On the plus side,
vedetative propagation circurmmvents the
hazard of seed shattering. Grasses differ
greatly in their susceptibility to this
lass, but windy conditions near the time
of seed maturity can drastically reduce
the harvested seed vield of certain
grasses, as dislodoed ripe or nearly ripe
sed falls to the ground, Another
advantage ol vegetative propagation is
the lonper season for harvest, Seed must
be harvested on a very timely basis near
maturity; vegetative prapagules may be
dug over a longer portion of the growing
season, Still another advantage of vege-
tative propagation is the greater ease of
establishment, Grass sprigs produce
mora vigorous new growth than seeds,
and may be disked desper into the soil
than seed, insuring better moisture con-
ditions for early growth,

Vegetative propagation alsg has some
disadvantages. It involves handling a
much bulkisr product that is more
susceptible than seed to damage from
harmiul drying during handling, Veageta-
tive sprigs cannot be stored for long
periads, as seed can, Transporting vege-
tative propagules to remote dreas, and
planting in rocky terrain would be more
difficuit than with ssed. Moreover,

Figure 2. Portion of sweet
holygrass plant photograph-
ed 13 May. A=old growth
from previous year. B=pan-
icles {seed heads) emerging
coincident with early grow-
th of leaves; C=rhizame
(underground stem.}

specialized equipment, not commanly
in usd, is reguired for waegetative
propegation,

Phenologically, sweet holygrass is
among the earliest of Alaskan grasses,
Secd heads appear early in May, almost
as soon as the grass begins spring arowth
(Fig. 2). Anthesis (pollen dispersal)
occurs near May 20, and seed is ripe in
late July to early August. Seed heads
that will emerge the following growing
season are formed in autumn and re-
main tiny and hidden during winter in
the new growing shoots, which elongate
the following spring. Formation of sead
heads before winter's arrival permits
earlier emergence of seed heads the fol-
lowing spring and better utilization of
the relatively short growing season of
high latitudes, This is a characteristic of
this species and most othar high latitude
grasses, a behavior pattarn virtually un-
known in temperate |atitudas where the
minute beginnings of grass seed heads
usually do not appear at the growing
points until after wintar hag passad,

Sweetl holygrass s ong of many
native Alaskan arasses that are being
svaluated for various uses in angoing
programs to Tind solutions to problerns
recquiring plant resources. Further trisls
will disclosse  whather the obvious,
inherent values of sweet hobygrass for
soil stabilization can be utilized effec
fively. If not, well , , . we can always
weave baskets with [t, or scattar some in
front ef our church doors, O



Alfalfa Pellets Increase

Dry Matter And Protein
Of Oat-Pea Silage

Frozen silage has always been & hard
problem when feeding the dairy herd at
the Institute's Matanuska Farm during
tha winter. Sub-freezing temperatures
combined with limited sunshing cause
the silage 1o freeze, hoth inward trom
the walls of our tower silos, aswell as at
the #xposed upper surfaces. The higher
the maoisture content of the silage, the
more difficult it is to remove frozen
material from the silo, either by hand or
by mechanical unloaders. It helps to
wilt fresh herbape 1o 60 per cent
moisture of less prior to ensiling. Mois-
ture levels often are in excess of 70 per
eent in the standing crop, however, and
cool, damp weather during harvest
makes further drying difficult,

If mojsture content cannot be
reduced sufficiently by wilting, silage
dry matter can be increased by adding
dry rmaterial at the time of ensiling.
Alaskan dairy farmers often import
some ol the roughage requirements of
thelr herds. Imported roughages high in
nutritive value relative te unit weight
and volume, such as alfalfa pellets, can
be used 1o increase both silsge dry
matter and protein content.

An experiment was initiated at the
Matanuska Farm in 1972 to study the
use of alfalfa pellets In oat-pea silage.
Twerrty metric tons of oat-pea herbage
wera ensiled in one silo at 71.6 per cent
moisture, for comparison  with 24
metric tans of similar berbage mixed
with 5,3 metric tons of alfalta pellets at
9.3 per cent moisture and placed in a
second sllo. The moisture content of the
oat-pea-alfalfa mixture was estimated at
60.0 per cent,

The silos were opened on 10 January
1973, and the silages fed to six factating
dairy cows during the enpsuing 3%
manths in a switchback feeding trial (1),
Thres feeding periods of thirty-tive days
egch were used, with the initial five days
during each period reserved for animal

A. L. BRUNDAGE
Professor of Animal Science

adjustment to the rations. Al animals
were welghed on three consecutive days
at tha start and completion of a period.
Milk. production was recorded twice
daily and sampled each wesk for milk
fat determination.

The wwo experimental silages were
the only roughages fed, They wers
welghed and fed individually to each
animal twice daily. Maximum intake

Table 1. Formulation of coneantrate used.

was assured by adjusting allowances 10
provide a small residual sach day. This
was weighed and discarded each after-
noon, providing a continuous record of
silage intake during the course of the
study.

Formulation of the conoentrate por-
tion of the rations fed ls shown in Table
1. The quantity of concentrate fed was
adjustad weekly acoording to Marrison's
recommendations far cows on the usual
allowance of good roughage (3), Grain
feeding was based on the theoretical
lactation curve computed for each cow

Ingrediant Kilogroms prior to the start of the experiment, to
Barley 1000 prevent ration effects during one period
Oats 500 from influencing feeding levels during
Alfalfa meal 200 subsequent period{s) (2).
Molasses 100 The sllages and concentrate were
Soybean il meal 100 sampled weekly. A portion of each
Meat & bonerreal 100 sample was used o determine maoisture
Salt 20 content and silage acldity (pH). The
Trace minerals 4 concentrate samples were composited
Vitarmin A Into one sample for chemical analysis;
(True, dry)  SOC0 |.U.7kg mixed feed the silage samples were analyzed individ-
Vitamin Da ually to provide an indication of the
{dry) 8800 |,U./kg mixed feed variability of each silage as it was fad
from the silo, Analyses included nitro-
Table 2. Chemical Composition of Feeds Used.
Acid
Crude Cell wall  detergent
Feed pH  Hy0  protein  constituents fiber Lignin
Per cenit
Asput into the silo
Oat-pea herbage 1.6 0.2 53.4 35.4 6.0
Alfalta pellets 9.3 17.09 60.6 386 7.6
Oat-pea-alfalfa pellets 60,0 12.8 52.2 36.7 6.5
Mg fed
Oat-pea silage 42 T71.2** @&+ 3.5 38.7 7]
Oat-pea-alialfa pellet
silage 48  B02** 131%* 548 36.9 8.0
Concantrate 11.6 14,7 732 1.0 33

**Differences are significant at the 1% level of probability,
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Table 3, Feed Intake and Animal Production

Feed intake/day Animal production/day
Concentrates Silages
Haticn as  dry as dry 4% Liveweioht
fed matter fed** matter® milk Liveweight**  changs
Kilograms —
Dit-peq silage 40 35 409 102 135 582 +0,3
Oat-paa-alfalfa pellet
silage 41 36 276 127 139 567 +0.3
*Differences are significant at the 5% leve| of probability.
**Differences are significant at the 19 level of probability.
Table 4. Nutrient Requirement and Intake
Digestible Protein
Ration enarqy Total Digestible
Megacalaries Grarms
Qat-pea silage:
Requirement 3B.1 1772 1028
Intake 381 1382 245
Oat-pea-alfalfa pellet sllage:
Requiremeant 38.3 1790 1041
Intake 449 2193 1255

gen for crude protein, cell wall constitu-
ents, acid detergent fiber, and lignin, in
addition ta pH and moisture,

The chemical composition of the
feeds used are shown in Table 2. The
oat-pea herbage and oat-pea-alfalfa mix-
ture were very similar in structural com-
ponents sich as cell walls, acid detar-
gent fiber, and lignin at the time of
ensiling, The addition of alfalfa pellets
increased the protein content from 9.2
per cent for oatsspeas to 12.8 per cent
for oats-peas-altalta,

Similar relationships were observed
when the silages were fed, sugoesting
that most of the nutrients ensiled were
recovered from the silos. Apalytical
values of the individual silage samples
wera more varied for the oats-peas-
alfalfa than for the oats-peas. This is
attributed to poor mixing of the oats-
peas with the alfalfa pellets which were
added to tha fresh herbage at the silo
filler. Differences in density of the pel-
lets and fresh harbage resulted In separa-
tion of these twe companents in the air
stream as they were biown into the silo,
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Feed intake and animal production
data are listed in Table 3. Tha cows ate
significantly maore of the higher mois-
ture oat-pez silape than the oat-pea-
alfalfa silage. However, they consumed
more ol the latter on a dry-matter basis.
Daily milk production and livewsight
uains were slightly bigher for the cows
consuming oat-pea-alfalfa silage. Naither
ration appesred 1o adversely affect the
percentage of milk fat in the milk,

Digestible energy and protein re-
quirements of "the cows receiving the
two rations were estimated from the
Mational Academy of Sciences Mutrient
Reauiremments of Dairy Cattle (4),and are
shown in Table 4. Estimated intake is
also shown in this table and was calcu-
lated by assuming that digestible energy
was 2,6 and 3.3 megacalories per kilo-
gram of dry matter and that protein
digestibility was 50 and 80 per cant far
both silages and the concentrate respac-
tively. Intake of digestible energy was
adequate on both rations, but inlake of
total and digestible protein was below
requirements on the oat-pea silage.

Results from this limited experiment
support the feasibility of increasing the
dry matter of oat-pea silage by the
addition of alfalia pellets at the time of
ensiling, Although both silages did
freeze, oat-pea-alfalfa silage, with lower
maoisture contant, was maore easily re-
maved from the sllo, The protein cons
1ent of ihe ensiled matarial wes in-
creased by the addition of alfalfa pel-
lets, This additional protein was recover-
ed In the silage and helped meet the
protein requirements of dairy cows sup-
plementad  with blended concentrata
containing 15 pér cent protein. O
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Prospecting for

Green Gold

JAY D. McKENDRICK
Assistant Professor, Agronomy

Alaska’s natural resources have con-
tributed slpnificantly and will apparant-
ly continug to supply much to the
wealth and material needs of the United
States, This is obvious from Alaska’s
historicai and potential production of
minerals, coal, naturgl gas and petro-
lewsm.

Not all Alaskan prospectors have
sought nan-renewable resources, how-
aver. The “goid rush' of the 1800 in
other westarn states attracted not only
miiners, but also agrarian pioneers who
developed an industry that eventually
surpassed the mining interests in
gconomic importance, Modern counter-
parts of those pionsers recognize food
production potentials in Alaska which
might be likened to 'green gold.”

Turning Grass Into Steak

Sugcesstully turning Alaska’s "‘green
pold"” into steaks and hamburgers will
likely cost more, and reguire more plan-
ning and management than went into
developing the open ranges of the Great
Plaing, Even though some of the native
grasslands in Alaska annually produce 1
2 tons of forage per acre (dry-matter
basis), most of those grasslands are sum-
mer rangas only, and livestock need
yvear-round feeding supplies. Thus, for
each acre of rangeland used for
domestic livestock grazing, saveral acres
of cropland must also be available for
soring and fall pasture and for winter
feed supplies.

In southcentral Alaska, most natural
grasslands endowed with stands of blue
|oint (Calamagrostis canadensis) remain
unharvested each year because native
hesbivorous animals are adapted to feed
Ing on other plant species, rangs bayond
the geographical limits of the bluejoint
stands, or ame too few to signiticantly

harvest the forage. It Is noteworthy to
consider the ecological implications of
grasslands existing naturally which
apparently recaive so little impact from
grazing herbivores, the lack of grazing
pressuré on blugoint stands has not
encouraged natural salection for
ecatypes tlerant to animal grazing.
Previous work (1, 4) and observations
by Alaskan ranchers verify that blue-
joint stands have low iolerances to
grazing pressures,

Research Priorities

What range-ressarch priorities should
be set to assist persons who either are
developing or contemplate develaping
livestock operations in Alaska? Since
1946, several experts, including 0.5,
Aamodt, D.A. Savage, Charles D. Story,
C. Wayne Cook, and Howard B, Passey,
have been called upon to advise on that
question.

Aamadt and Savage were members of
a task force which investigated agri-
cultural problems in Alaska in 1946,
Thelr recommendations were directed
toward daveloping winter feed supplies
{1). C. Wayne Cogk, a reanowned rangs
expert at” Colorado State University,
indicatad that in order ta develop plans
for using the ranges of Alaska, those

FIGURE 1. A view of some
e bluejoint ranges along the
% Talkeetna Mountsin slopes
" north of Paimer in the
Matanuska Valley.

ranges must first be mapped and
inventoned (2). Howard Passey of the
Soil Conservation Service, independant-
Iy echoed that staterment. More recently
a noted plant ecologist wrote concern-
ing the use of native vegetation:
"“Wherever a sizeable area of natural
vegeiation is to be managed intensivaly,
maps of that area are necessary, Only by
means of a map can one readily com-
prebend what kinds of landscape units
are present, antl how miuch of each
there is, and their pattern of distribu-
tion, all of which are essential {or plan
ning and managament,"” (3.

Range management is a form of
applied plant ecology wherein animal
grazing is variously manipulated in order
to obtain maximum livestock produc-
tion while maintaining the vigor at the
basic resource — the ranga forage plants.,
Range managers must therefom be
with a wide range of acadamic
disciplines in order 1o most effectively
understand the ranpe ecosystem, Like-
wise their Informationsl needs from
resagrch programs range widely from
the general scope of the range inventory
to the spacific growth requirements of
kay ranne plants,

tarmilia

Initiating range research programs for
Alaska should include a balancing of
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general and specific scale projects to
best serve the range livestock industry,
Two rasearch projects, one general in
scope and one specific, are suggested as
having high priarlties among those need-

s

Vegatation Maps Have Priority

Vegetation maps have priority for
portraying information usable for
either locating range sites or developing
range-management plans, Thus, & first
pricrity for domestic llvestock range-
resaarch should be to map the vegeta-
tion resources, beginning in the arsas
surrounding existing croplands — the
azsential bases for range livestock opera-
tions (Fig. 1}, Alaskan ranges need to be
mapped at the 1:63,360 {1 inch = 1
mile} scale in order to determine their
distribution patterns with respect to
land  ownarships (ie., steta, federal,
gte.). Onece the extent and locations of
the ranges ara known, investors can plan
ranme oparations, detarming accessibility
and assess marketing problams, estimeats
the acres of winter fead and pasture
needed, and use thess In calculsting the
seonomic feasibility of such operations,

The second major objective should
be to study how best to manage the key
range grasses, {e.g., bluejeint, fescue,
hairgrass, bluegrass) for sustained yields,
We already know that hluejpint grows
so rapidly during the brief Alaskan sum-
mer that patchy grazing patierns
develop unless heavily grazed early in
the season. Standing dead material and
litter accumulations further accentuats
this problem. Furthermore, heavy
arazing seriously weakens the grass
stand.

In maost native grasslands, fire is a
naturai factor which eliminates not only
the accumulation of dead materials, hut
also  controls the encroachment of
woody plants, What eftects do fire and/
or  other litter-ramoving and  other
management treatrments have on blus-
joint stands? Research should provide
neaded answers,

Te manage and wse any plant,
whether a grass or vegetable crop, we
must @lsa kmow the plants' growth re-
quirements, Acguiring such knowledoe
involves adtecology and plant physiol-
cpy studies. For example, durlng the
growing season, bluajoint not only pro-
duces herbage above-ground; jt also
produces buds, and stores carbohydrates
helow-ground, Removing herbage when
it is cruclally needed by the plant for
prodiuction  of  photosynthate  (usad
far bud development [Fig., 2] and
carbohydrate reserves) could sericusly

2

14 Agroborealis

May/1974

reduce forage vields during subsequent
arowing ssasons,

The mingral nutrition of Alaskan
range grasses must also be considered.
The scils of Alaska are inherantly
infertile by most agricultural standards
gven thouah such sotls may support lush
stands of native grasses, How can the
native grasses grow so well under such
conditions? There are a few possible
explanations, but little supporting
avidenca currently available. One specu-
lation is that thess grasses have relative-
ly low mineral nutrient requirements,
Evidence favoring that theory is the
very low content of calcium  and
phosphorus reported for bluejoint (1),
Anather pessibility is that minerals am
recycled within the plant, that Is, much
af the mabile nutrients used |In produc-
Ing growth one year is stared In rhizome

FIGURE 2. Close-up of blugjoint’s basal
buds which develop during August,
over-winter as seen here and then grow
into aerial shoots the following summer.

and bud tissues and reused during the
following orowing season. The rapid
dacling in nitrogen caritent af blugjoint
as tha shoots mature indicates the likeli-

hood of such a process. Regardless of
which factor or combination of factors
is responsible, the impact of removing
large amounts of forage from the edo-

gystem by either grezing or mowing
would  significantly  imbalance  the
natural nutrient oycle,

Project Plans

A detalled study of the carbohydrate
pnd mineral cycling of bluejoint is cur
rently undarway at Palmer, Forage and

each

rhizaome samplas wer

woek for over a i:

samples are baing analyzed in the labo
ratary. Findings in this study should
indicate when during the growing seasoen
the plant is most vulnerable 10 n

T
and grazing pressures and when 1o har-
vest for maximum amounts af high-
quality hay. We should also have some
clue as to quantities of soil nutrients

nesded and recyoled each year by this

Summary

By properly applying remote sensing
from  satellites we will be able o
produce range invertory maps for areas
surrounding and including prime agri-
cultural s i Alaska, This is @ most
important objective because these maps
will provida not only an estimate of the
range resources but alse where the best
ocated with respect 19
specific township and sections. Proper
tilization of that range resource will
then be based on management that is
found to be compatible with the needs
of the range arasses. Thus, In searching
for and utilizing Alaska’s “'green gold,”
as with the ssarches for “yellow™ and
“black” gold, the efforts begin with a
map, [l

rangss are
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Phosphorus Fixation Problems

In Some Alaskan Soils

GEORGE A. MITCHELL
Laboratory Technician

Farmers, extension workers and agri-
cultural researchers famillar with Alss-
kan soils are aware of the importance of
phosphate fertilizer in obtaining in-
creased crop vields. This importance is
matched by its complexity In the soil
system. Phosphorus {P) in sail is hald,
for the most part, in insaluble chemical
compounds which render it unavailable
to the plant. The portion that s avail-
able or potentially available is present in
a variety of forms and avallability is
dependent to some degree on  soll
acidity or alkalinity (pH), texture, and
organic matter content of the soil, The
pH controls primarily the inorganic
torms, with iron and aluminum phos-
phates predominating in acid soils and
calcium phosphate in sails at hiagher pH
values. Phospharus sorption® and fixa-
tion by soils is highly Influenced by
@xture {particle size) and organic mat-
tar content, particularly In acid soils.

Despite the large number of studies
involving phosphate fixation problems,
the exact mechanisms that determine
the availability of phosphorus to the
plant are not fully understood. It can be
said, however, that a given soil’s capa-
city to fix phosphorus will strongly
influence the availability of applied fer-
tilizer P tw the plant. This fixation
problem was emphasized in soil analysis
data obtained from a recent fertilizer
study conducted on the lower Kenai
Peninsula near Homer,

Fartilization Study

The plats in question were establish-
ed on a stend of native Alaskan blue-
joint grass (Calamagrostis canadensis] in
1970 by Dr, William Mitchell and fertii-
ized annually with various rates of N, P,
and K {0, 50, 100, and 160 Ib P per
acre), Available soil P was estimated by
extracting the samples with Bray P-1
extracting solution (0.03 N NHgF in
0.025 N HC1) and determining the P
concentration by the molybdate blue
method of Bray and Kurtz (1). Phos-
phorus levels obtained in these plots
ranged from 7 to 158 Ib P per acre but

1. The term 'sorption’ refers to phosphorus
taken up and held by edsorption, sbsorp-
tion or both,

demonstrated little correlation with P
fertilizer applications or blueoint
yields,

Extracting Solutions Tested

It was at first thought that the appa-
rently erratic soll test results puossibly
were dug to poor extraction of available
P by the Bray P-1 solution. Qther ex-
tracting solutions wers tested using two
soils, one testing high in P and another
esting low. Each soil was extracted
with Bray P-1, Bray P-2 (0.03 N NH4F
in 0.1 & HC1), Morgan’s solutions (10%
sodium acetate in 3% acetic acid at pH
4.8), Olsen's solution (0.5 N NaHCTO4)
and distilled water. The results indicated
that the problem was not in the extract-
ing solution gince all solutions tested
gave results consistent with the Bray P-1
values,

Soils Tested

It was then conectured that the dif-
ficulty might be associated with the
phosphate fixation capacities of the
soils involved. To test this, four soils
were selected for fixation studies, three
from the bluejoint plots and one from
within a thicker of alder (Alnus erispa).
All four soils are classified as Kachemak
silt lpams.

A one-gram sample ot each soll was
weighed into each of four flasks and to
the flasks was added in solution the

equivalent of 0, 250, 500 and 1000 Ib
of P per acre. The flasks ware shaken for
& minutes, and filtered, The difference
in concentration of P in the ariginal
solutions and in the filtrae is equal
the amount sorbed by the soll, The soils
were allowed to dry overnight and then
extracted with Bray P-1 solution. The
amount remaining in tha soil after ex-
traction is taken as the approximate P
fixation by the soll

Figure 1 shows the sorption and fixa
tion patterns of soils from the bluegjoint
plots at different applied P levels, The
top curve for each soil represerits P
sorption, the lower curve represents the
smount of P fixed and the portions with
hatching and cross-hatching is Bray-
extractable P, Soil 3 demonstrated a
very high sorption and fixation capa-
city, For instance, when P was appled
at 500 |b per acra, 425 b per acre was
sorbed and ol this about 350 |b per acre
was fixed, Soil 2 behaved much the
same as soil 3 at lower rates of applied
P, but at hugher rates demonstrated less
fixation and appeared to be approaching
a maximum near 400 Ib per acre of
fixaed P, Sail 1 showsd considerably less
sorption capacity than the other two,
reaching & maximum at about 260 Ib
per acre sorbed P, and demonstrated
practically no fixation, The negative
sorption  values simply  indicate the
soluble and extractable P present in the
sall before sdditional P was applied.

The sarption pattern for soill 4
(Figure 2} which was taken from an
alder thicket was very similar 1o that of
soil 1 in that it demanstrated low
sorption and no fixation,

Two Different Soils

From this fixation data and the soil
properties summarized (n Table 1, It

TABLE 1. SOILCHEMICAL AND PHYSICAL PROPERTIES
Organic
Apparent? matter® Availabled
_ density content P

Soil No. pH? gm/cc 4% Ib/A
1. (Blugjoint) 4.0 0.52 445 158
2. {Blugjoint} 47 0.67 222 18
3. (Blusjoint) b2 Q.68 19.1 18
4, {Alder) 4.0 0.30 52.3 36
a 1-1 soil to water ratio.
b Average of 10 determinatians on air-dried soil,
¢ By combustion at 550°C for four Hours.
d Bray P-1 extractable.
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FIGURE 1.

Phosphorus sorption and
fixation patterns for soils
_ 590 sampled  from  blugjoint
plots.

5 o el

becomes increasingly obvious that essen-
tially two differant soils are involved.
One soil {2 and 3) has a pH near B, a
high apparent density, a comparatively
low organic matter content, and a high
sorption and  fixation capacity. The
sacond sail {1 and 4} has a pH value one
urtt lowar, a lower dansity, a very high
organic matter contant, and a low sorp-
tion and fixation capacity for phos
phaorus, The similarities betwsen soils 1
and 4 offer strong evidence that soil 1
was probably formed under alder. Con-
sidering the magnitude of differences in
P fixation capacity tound in thess soils;
together with the very significant acre-
age of soils on which alder has grown in
this region; the result is possibly a P
fertility problem. Problems associated
with establishing craps in the highly
organic and acidic soils formed under
alder have been reported previously (3).

The exact nature of these ditficulties
has not been fully determined, but
phasphate fixation or lack of fixation
could be a contributing factor, In the
casa of the alder soil studied here, the
phosphorus thar was sorbed was held
very weakly as evidenced by the low
fixation, This could resultin an initially
high aveilability of P for plant uptake
but a8 low capacity for replenishing the
soil solution,

In a study of acid sollz in Morth
Carolina containing both low and high
organic matter, Daughtreystal, (2} found
great variations in the amount and rate
of release of fixed phosphate, Soils that
demonstrated a pattarn of increasing P
release with sucoessive leaching wers
maore highly fertife with respect to P
than were soils that released a large
amount initially and decreasing amounts
with successive leaching.
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In soils 2 and 3, the high fixation of
P was most likely the result of the
formation of sparingly soluble com-
pounds with iron, aluminum and manga-
nesz. This fixed P, however, is not cam-
pletely lost to the plant, As plant roats
remove P ofrom the soll solution, the
resultant change in eguilibriom allows
some portion of the fixed P 1o enter
solution. Whether the amount and rate
of this dissolution & sutficient to pro-
vide adequate P nutrition for a given
plant spacies is largely dependent on soil
properties and the form mn which the P
was ariginally fixed, Since plants require
& relathvely low concentration of P in
selution at any one time, high-fixation
soils may actually be higher in P fertility
than low fixation soils, even though a
routine soil test may indicate atharwise,

Iin the blugjoint plets, 10 out of 24
fertilized plots tested as low or lower in
available P as the unfertilized plots. In
contrast, the plant tissue from the fertil-

500 2P Sorbed
-+ P Fixed

ized plots was found to have P concen-
trations from 2 ta 3 times higher than in
the untertilized plots, These observa-
tions sugaest: (@) the blueint plants
absorbed much of their needed phos-
phorus supply earlier In the growing
szason whan soll P levels were higher
than reflectad by the soil tasts.or (b} the
plants have the rapacity to absorb some
portion of the supposadly fixad P.

Additional Studies Needed

RAesults of this study do not provide
any lirm answers on how to properly
manage the phosphate fertility of these
solls, but they do indicate where addi-
tional stuciies are needed. Perhaps the
most impottant guestion to be answered
is to what extent fixed P is available for
plant use, For instance, what level of P
application 15 neaded to satisfy the fixs
tion capacity and also provide the plant
with adequate nutrition? Routine soil
tests currently being used for phas-
phorus are important for monitoring
available P lavels in soil, but do not
answer some of the basic guestions
regarding its chamical nature in the soli
system, O

REFERENCES

1, Bray, R. M. and L, 7T, Kurtz. 1045,
Determination of wtel, organic, and avail-
able forms of phosphorus in scile Soll
Selence. 59:39-45,

2. Daughtrey, Z.W., J. W, Gilliam and E. J,
Kamprath, 1973, Phosphorud supply
charactevistics of acid organic soils as
measured by desorption and mineraliza-
tion. Soil Science, 115:18-24,

3, Mitchell, Wm. W. 1968, On the ecalogy of
Sitka alder in the subsipine zone of south-
ceniral Alaska, p. 45-56. IN Biclogy of
alder, Proceedings of a Symposium. North:
west Scientific Association Fortieth An-
nual Meeting. Forest Service, U.S.
Departmant of Agriculure, Portland,
Oregon,

SOIL 4

500

1000

P Applied “’/A

FIGURE 2.

Phosphorus sorption and fixation patterns for soil sampled from alder thicket.



Winter Stresses Affecting

Overwintering Crops In

The Matanuska Valley

L. J. KLEBESADEL
Research Agronomist

“...Then the winter fell with a
sudden swoop and the heavy
clouds sagged low.

And earth and sky were
blotted out in a whirl of driving
snow.""

... Robert Service

Northern winters do  begin  with
relative abrupiness. Moreover, they are
anything but mild, especially o over-
wintering field crops that must endure
for near seven months the rigorous
stresses  imposed by each subarctic
winter,

Some crops don't survive. Others
may be so sevarely winter-injured that
gither they die after putting forth
meager spring growth, or their yield is
disappointingly low,

Winterkill of perennial forage crops
occurs often enough to be a continuing
problem in Alaska, Why? Whether or
not overwintering crop plants survive an
Alatkan winter depends principally on
two major factors—(a) the severity of
winter stress to which the plants are
exposed, and (b) the extent to which
the plant has undergone inner physiolo-
gical and biochemical changes that cause

Figure 1. Effectiveness of barley stubble
in holding snow layer in place against
strong winter winds. Note virtually bare
soil to left versus several inches of snow
in stubble to right. Height stake is three
feet tall,

it to be “"prepared’” for winter's stresses,
T accomplish adequate physiological
preparation for winter, plants must be
exposed to the appropriate combination
ot environmental conditions during late
summer and autumn {4).,

Beyond these two major factors a
number of other considerations also can
influence winter survival. These Include
diseases or poor managerment practices
that weaken plants, position of over-
wintering plant tissues relative to tha
soil surface, and damage during winter
from small rodents or traffic, to name a
few, These factors may assume domi-
nant roles in certain situations but cur-
rently are of less general significance in
southcentral Alaska than the two miajor
factors listed first above,

The inner, physiological preparation
that protects plants from winter stress
will be discussed in a future article, This
report is concerned with characteriza-
tion of the external winter environment
that affects overwintering crop plants in
Alaska, especially in the Matanuska
Valley In the southcentral area of the
State,

Knowledge of Stresses
is Needed

In our agronomic research programs,
we seek to rediuce or eliminata hazards,
such as winterkill, associated with crop
production, In order to escape winter
damage to crops, we seek to improve
their ganetic hardiness {5,6), as well as
to devise management practices that will
not to weaken them to the point where
they are susceptible to winter stress. To
properly achieve thess goals, we should
have an awaraness of the nature of
wintar's stresses,

A complex interaction of varying
etfects pravails during our Alaskan win-
tars, Changing temperatures, presence or
absence of snow, ice, and wind, amount
at seil moisture — these are some of the
major imterwoven  parameters  which
create winter stress on plants, Winterkill
may result from a single strass factor, or

it may be the result of several; the
Injury or lethal effect may accur at one
time, or it may be due to a repetition of
the same or different stresses having a
aumulative harmful effect,

Snow

Although snow is a somewhat chill
ing and conspicuous indicatar of wintar,
the direct effect of a layer of snow on
farm fields Is beneficial to overwintering
crops, The principal values of snow are
the Insulation it providaes from cold {or
warm) air temperatures, the prevention
ol moisture loss from plants and soil
during winter, and the molsture released
as it melts In spring, None ol these
benefits are realized 10 maximum poten-
tial in much of the Matanuska Valley
because winter winds remove much of
the snow from fields, moreover, the
meltwater from snow remaining  in
spring often evaporates or is lost o
runcff before the soil thaws to admit its
entry. One indirect, harmful effect
resulting from snow cover is the devel-

Figure 2. An ice pond formed in a field
due to melt of winter snow, collection
of water in low areas, and refreezing.

apment of snowmold baneath the smow,
These pathogens frequently causs injury
or death to some oOverwintering crops
and lawn grassss In the Tanana Valley
where snow remams in place until melt-
ing in spring; its ocourrence is less.com-
mon in the Matanuska Valley.

The actual effectiveness of snow as
an insulator against low termperatures is
somewhat surprising (3). An ewht-inch
blanket of snow can keep temperatures
at the soll surface near 30°F when air
temperatures are as low as minus 24°F
above the snow.

An effective managemeant technique
for halding snow in place in fields ex-
posad to winter winds is 1o leava a tall
stubble when crops are harvested (Fig.
1. A 10- 1o 12inch barley companion
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Figure 3. Perennial grass field in spring showing winterkilled grass in low areas where

ice had ponded during winter.

crop stubble will effectively hold & G- 1o
10-inch protective layer of snow despite
the strongest winter winds; the snow
retained can make the differenca be-
twean successful establishrment of a new
forage seeding or winterkill of the other-
wise exposed ssed|ings, Leaving a 4- 10
G-inch forage stubble during subsequent
harvest years also s effective In halding
SNOW.,

Winter survival of forage crops in
Matanuska Valley farm Tields differs
guite strikingly from that in nearby
roadside habitats. For example, thres
legumes, ladino and white clover
(Trifotium hybridum and T, repens] and
birdvetch (Vicia cracea) occur abun-
dantly and thrive along Valley road-
sides, There snow cover and matied
vegetation provide adeguate insulation
from low air tempearatures during win-
ter. When sesd of these species is har-
vested and planted to establish stands of
these legumes in adjacent fields where
snow cover does not remain in place, all
three species usually succumb to winter
kill.

lca generally is harmful to over-
wintering crops. Usually it occurs as
ponds in low areas (Fig. 2} but oceasion-
ally, a5 a result of & “freezing rain” or
refreezing of thawing snow, ice can
form as a sheet covering virtually all of a
farm field.

lce results In winterkill  usually
through smothering. The imperviouws ice
layer is a barrier 10 gaseous diffusion,
resilting in  toxic accumulation of
respiratory  compounds  within  plants
bheneath the ice (7). It fallows that the
longer ice cowverage of plants persists,
the greater the harmful effects are likely
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ta be, Flgure 3 shows a field in spring,
vith dead prass where s ponds were
present in low areas during winter,

One protection against the smather-
ing effect of ice is the presence of
stubble from a grain companion crop or
from a stand of grass or legume; such
stubble must be tall encugh to protrude
above the ioe sheet. These hollow plant
parts may provide effective ports
through an ice sheat for gaseous diffu-
sion vital to the underlying plants.
Moreover, emergent stubble results in
earlier thawing of ice immediately sur-
rounding the stubble {Fig. 4).

A layer of ice does not provide a
beneficial Insulating effect as does a
layer of snow. lee has a much higher
thermal conductivity than snow; there-
fore plants beneath are much less pro-
tected from low air temperatures by Ice
than by a snow layer,

The formation of ice crystals in the
soil near the surface as a result of
repeated thawing and freezing can result
in the “heaving”" or lifting of tap-rooted
lequmes, Seedlings are more susceptible
to this type of damage than are older
plants, When elevated above the soil
surface, the exposed plant growns are
much more susceptible to freezing and

dessication injury, Such heaving of

plants Is more pravalent in clays and
silts than in sandy soils,

Winds

Two major, relatively mono-direc-
tional winds ocour sporadically during
winters in the Matanuska Valley, Both
windis are generoted by strong pressure
gradients aligned with river valleys, The
genesis, characteristics, froguencies, and
durations of sach are described else-
whare {21, The most prevalent is the

“Matanuska’™ wind, so-named because
of its approach through the gorge of the
Matenuska River, a water and air drain-
age channel from Interior Alaska be-
tween the Talkestna and Chugach
Mountain Ranoes,

These cold winds blow sporadically
from the northeast, often with consider-
able velocity, Their significance t© over-
wintaring field crops lies rmainly in two
phenomena — (a) removal of protective
snow cover, and (b a dehydrating effect
dalaterious to exposed plant tissues,
Moreover, sublimation of los and snow
affects the hydrologic balance negative-
Iy In an area already marginal in
meisture supply (1) and, with the wind,
contributes 10 winter erosion of wind-
dried surface soll.

The othar prevalent winter wind
blows Tfrom the southeast and ralses air
termperatures io batween 40° and BO°F,
This wind originates on the warmer Gulf
sicde of the coastal mountains and enters
the Valley down the Enik River Vallay,
These “"Knik" winds also are sporadic,
ocourring ane to several times during
some wintars (e.g., 1969-1970) and not
at all during others (e.g., 1972-1973).
Moreover, their duration varies from a
few hours to several days.

Of significance to overwintering
plants |2 the duration of the winds and
the snow cover present during thelr
pecurrence., When plants have enterad a
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Figure 4, Sheet of ica in field showing
thaw holes surrounding stubble that was
emargent through the ice sheat.

state of dormancy or rest for the winter
period, they fare best if temperatures
rermain sublethally low and relatively
constant during the winter peried (7).
If smow cover s present, a short-
duration Knlk wind mergly “settles” the
snow. Harmiful effacts derive from
longer-duration winds that thaw snows
to refreeze in place as ioe sheaets or a5 ice
ponds In low areas. If no snow was
presant at the start of a warm wind, or
if all snow maelted, the surface layer of
soil may thaw, This has a damaging
etfect on ovenwintering crop plants,
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Figura 5. Annusl temperatura pattern derived from forty years of data recorded at
the Matanuska Research Farm. Dots showing maxima and minima represent highest
and lowest temperatures recorded for each day over the forty-year period. Daily
mean, mean maximum, and mean minimum are presented also.

Both winds then can reduce the
genarally desirable snow cover on fields,
the Matanuska winds driving the snow
away, or the Knik winds melting the
snow in place, From the standpoint of
fleld crops, one compensation derived
from snow removal by winds during
winter Is an effective lengthening of the
following growing sesson, The bared
soils in the Matanuska Valley absorb
heat sooner in spring promoting earlier
growth of crops than in the nearby
Susitna Valley where the usually deep
snows must melt in place. However,
these bared soils freeze more deeply and
require more heal to thaw then do those
soils in the Susitna Valley whare little
frost penetration occurs through the
heavy snow cover,

The degree of exposura in the fielkd
to prevailing winter winds can have a
marked effect on survival of crops. This
may vary with location in the Valley, it
may even differ considerably within a
very localized ared, For example, in an
earlier study {5) the same alfalfa row test
was planted at two locations in the same
field at the Matanuska Research Farm,
One planting was 1o leeward of a wood-
ed tract that pratected rows from strong
winter winds that otherwise would have
removed snow cover; the other pianting
was unprotected from winter winds,
The 36 alfalia varieties averaged only
3% wintarkill in the protected site, but
Q0% died in the unpratected planting,

Temperature

Some insmhts into winter tempers-
ture conditions int the Matanuska Valley
can be derived from the graph, based on
forty vyears of data, in Figure 5. it
should be noted that this illustration
was prepared from data recorded at the
Matanuska Ressarch Farm and repre-
sants conditions at one sit2  only,
Throughout the Matanuska Valley,
winter temperatures at any given time
may differ considerably among different
rocording stations, the lower topo-
graphic sites usupally recording the low-
est temperatures when weather is calm,
However, the general temperature pat-
tern in Figure B, is characteristic of
maost of the Valley,

Relatively warm (40% 1o 50°F)
temperatures can occur during any of
the winter months (Figure 5). These
temperatures result when climatological
conditions bring warm Knik winds into
the Vallay from the southeast (2),

Matanuska Valley soils usually freeze
during October; during that month the
mean temperature descends from about
40% 10 30°F. The lawest termperatures
recorded at the Matanuska Research
Farm have occurred during the latter
hall of January or In early Febiruary,
about one month after the winter
solstice (December 21). The lowest
recorded over the 40-year span are at or
near minus 40°F,

A curious undulating pattern is
discernible during winter in the mean
temperature tracks (mean, mean
minima, mean maxima) in Figure 5 A
relatively smooth trend of lowering
temperatures prevails throughout late
summer and autumn until about mid-
November. Thereafter, until latg
February or early March, a sequence of
temperature rises and falls is evident.
For this cyclic series 1o be identifiable
in & track of 40+year means Irdicates
that the phenomenon is more regular
than random in oecurrence. The specific
cause of this pattern |8 not clearly
understood,

Conclusions

What specific stresses cduse winter-
killing of crops? At this point we do not
know precisely. More investigation will
be required to detarmine the answer
with certainty, Certain tentative conclu-
sions can be drawn, howavar,

Some insights can be gained by com-
paring recards of stress factors from
winters that caused widespread winter-
kill with those from winters that caused
little damage to crops. Two of the most
damaging wintars in the past fwo
decades were those of 1986-57 and
1961-62. Dally maximum and minimum
temperatures for both are plotted in
Figure 6, For comparlson, a winter aof
less than aversge stress, as measured by
crop survival, was that of 1960-61 (Fig.
7). More precise information on the
specific temperatures acting directly on
overwintering plants would be available
fram temperatures recorded at the soll
surface rather than these recorded 4.5
feet above the ground (3); however, those
are not available from the wvarious
agronamy field studies from which win-
ter survival data were 1aken,

Certain Information is apparent from
the temperature records, Considerable
oscillation of temperatures is noted dur-
ing the months of November through
Mareh In all three winters. Lowest
termperatures were recorded in 1961-62.
The mildest winter, 1960-61, showed
little occurrence of temperatures balow
minus 10°F, and thase for very brief
duration,

In general, it can be seen that the
most damaging winters show more ex-
treme oscillation of temperatures with
detinite occurrence of relatively rapld
“plunges’” from mild air termperatures to
lethally low levels. Not only do the
minima reach quite low levels but the
maxima also remained vary low for four
to six days in December of both years.

A precipitous drop in air temperature
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from above freezing 1o very low kevels
wolld be most damaging to averwinter-
ing crops if it ccourred whean no protec-
tive layer of snow was prasant. This
situation could prevail (a) if no snow
had vet fallen (in ane winter, no appre-
ciable spow fell until the last days of
December, (b) i1 Matanuska winds had
blown the snow from fields, or (c) if a
profanged duration of warm Knik wind
had melted the snow,

Additional studies are needed to
document more thoroughly the inter-
action of winwr's stress factors, espe-
clfally at the microclimatic |evel.
Messurements immediataly adjacant to
plant tissues will charactérize winter
stresses actually experienced by over-
wintaring crops. Through a better
understanding of the specific causes of
winterkill, we will be better able to cope
with this hazard to crop production, O
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Native Bluejoint: A Valuable Forage

And Germplasm Resource

WM., W. MITCHELL
Professor of Agronomy

In some agricultural areas of Alaska,
grass-covarad sod does not thaw until
mid-May to early June. Such soils
awaken and produce new growth whan
the sun approachas its zenith, providing
from 16 to over 20 hours of phot
synthetic activity, A grass, to be useful
as a forage species, must exploit these
long days within a short period of time
Furthermore, in some areas grasses must
tolerate strongly acidic soils that remain
cool through much of the growing sea-
son, This Is particularly irue whaere a
constant grass cover bullds up a thick
insulating layar of litter and mulch. Few
grasses are adapted to grow well under
such conditions, Native blugjoint reed
ass appears 1o be admirably suited 1

LCh a8 regime,

Bluejoint reedgrass (Calamagrostis
canadensis) occurs through much of tha
boreal and north temperate regions of
the continent, but Is at its luxuriant best
in Alaska. Often ane of the dominants,
and sometimes the predominant growth
in herbacoous plant communitias, blue-
joint is probably the maost abundant
grass in Alaska, |1 is particularly impor-
tant in the wq»“‘::_vr: conomy of south-
central and southwestern Alaska where

}=

dense stanos occur on lowland to up-
land sites, The grass provides grazing
and harvestable forage for stock growers
in these regions. Bluejoint also invades
and stabilizes disturbed areas. It is some-
times referred to as redtop in local
terminology but should not be confused
with a bentgrass (genus Agrostis) that
more properly bears that common
name,

A two-faceted research program is
underway at the Institute of Agricultur-
al Sciences to determine how best to
utilize bluejoint. First, management
procedures are baing investigated by
various workers, Second, a better under-
standing of the nature of the specles is
being sought in order 1o select superior
perfarming types. Bluejoint is a com-
plex species consisting of a number of
races in Alaska (), and differences in
habits and productivity of the various
races ara being studied.

Blusjoint Responds to Fertilizer

The dense stands of bluejoint found
in Spouthoentral Alaska occur on cleared
areas in the forested region and In @

Bluejoint grows rapidly
under the long daylight
regime of early to mid-
summer. By mid-July it
may achieve heights of 5
to 5.5 ft. Here blusjoint
has reinvaded an area pre-
viously used for experi-
mental work on the Jack
Epperson ranch north of
Homer on the Kenai Penin-
sula.

Agroborealis

subalpine belt above timberling (4). Soils
undar moderataly to
stronoly acidic, often ranging from pH
35 5.5. Bluejoint attains heights of
3.5 fL. to over B ft. within a six-week
growing period (Fig. 1). Yields of 1.6
tons 1o 2.5 tons per acre (dry matter)
have been estimated in native, undis-
turbed stands of bluejoint (6,7).

In previous research conducted in the
Matanuska Valley (1,2.3), yields of one
10 two tons per acre have been sustained
on harvested plots under various far-
tilizer treatmants, Fertllizer applications
ranged from about 400 to 700 Ib per
acre, using mixes supplying all three
major nutrients (nitrogen, phosphorus,
and potassium), Over 500 Ib of fertilizer
were required to produce over 1,5 tons
of forage per acre. With fertilization,
crude protein contents of forage har-
vested in early July varied from about
12% to 20%. Yields and protein content
much less without fertilization,
Similar research was begun in 1968
on the lower Kenai Peninsula where ax-
tensive bluejoint stands have attracted a
small beef ranching industry, Fertilizer
was applied in a numbar of differant
combinations and at different levels
undar both one-harvest and two-harvest
systems, Fesults have been somewhat
frustrating in that no optimum com-
bination or rate of fertilization has been
determined, However, a complete fer-
as 10-20-20, applied at 250
to 300 Ib per acre has been adequate to
produce yields of 1 — 1.5 tons of dry
matter per acre in a one-harvest syster
Applications up to about 500 |b per
acre failed to raise yields to any appre
ciable extent during the initial years of
the trials. In 1973, however, 500 Ib per
acre brought production to nearly 2
tons per acre (Fig. 2). Without fertiliza
tion, yields generally have ranged from
B — 756 tons per acre over the course of
the study, Protein contents increased
from 9-12% In the initial year of the
project to 15-20% in the subseguent
\VEars,

Yields of 1 to 2 tons are thus obtain-
able in the ;&mnu\kd Valley and lower
Kenai Peninsula with relatively low to
moderate applications of fertilizer. An-
nual fertilizer applications increase
vields and the quality of the forage,
having an apparent cumulative effect.
Work is continuing to find fertilizer
combinations and sequences that may
raise vields more economically.

bluejoint are

Wereg

tilizer, such

Superior Breeding Stock Sought

The second area of research also
holds promise for increasing productian,
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The highly variable population Ocour-
ring throughoul the state represents a

germplasm (genstic} resource from
which superior breeding types may be
salected,

Collections of blugjoint have bsen
made in a number of different locations
throughout the state. Cytological work
with thess collections has destermined
that the species consists of three differ-
ant chromosome races,

Species of animals tend to hold wrrue
o one chromosome number, Man has
46 chromosomes in the nugleus of his
cells, The horse has 66, Any major
divergence from thess numbers pro-
duces an imbalance in thae genetic mate-
rial and causes abnormal|ties.

Plant species are not so strict in
adhering to a particular chromaosome
number, Some species consist of differ
ant chromoesome races that are multiples
ol a particular base number, In Alaska,
bluejoint consists of races with 28, 42,
and 56 chromosomes {5}, There js same
pattern in how these races are distribut-
od in the state, Pilants with 28 chromo-
somes make up the dense stands of
blugjoint in the southeentral and south-
western regions of Alaska (Fig. 3). In
the southcentral region, those with 42
and 66 chromosomes have bean found
only at the higher altitudes, whereas in
the interior regions, 42.chromosome
plants are frequently found along with
28-chromosome plants. Plants with 586
chromosomes are rare in the Interior.
On the North American continent, the
28-chromoseme race has been found
only in Alaska. The 42- and 56-chromo-
some races occur in Canada and In parts
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Exparimental blugjoint plots
fertilized annually for the
last four years produced a
high guality forage at about
2tons of dry matter per acre
The foreground portion,
which has remained unfertil-
ized, yielded at less than half
that rate. The plots are be-
ing sampled here to obtain
material for yield estimates
and for analysis of forage
quality.

af the conterminous Unitéd States,
These differences in chromosome
numbers result in some trait ditferences,
Furthermore, populations vary In
adaptive characteristics from region to
region, and individuals within a local
population are not identical, Thus, the
total Alaska bluejoint population repre-
sents a complex, highly variable gene
poal from which to make selections,
Comparisons in productivity are now
being made among collections from a
large number of locations, This is ac-
complished in spaced-plant nurseries
and row plantings, Breeding blocks of
the best performers will be established
to promote the production of superior
progeny. An understanding of chromo-
somal composition is important in

4

-

Blugjoint consists of three different ‘?
chromosome races in Alaska, The
map depicts their distribution ac-

cording to counts obtained on col- ,;*\5

lections made throughout much of
the state. The southcentral to south-
western portion is dominated by the \?
28-chromosome race, the other two
racas having been found only at the
higher altitudes in this region (as
indicated). Inland in the Copper
River Valley and northward along
the Yukon River system the 42.
chromosome race is important along
with the 28-chromosome race. The
56-chromosome race is rare in this
portion of Alaska.

establishing breeding blocks, becauss
crossing is much more possible amaong
members of & given raca than between
rmembers of different races, These
results will indicate which populations
and localities might be most sultable for
future collections, Sead for further field
trials will be obtained from plantings of
the mare promising materials in seed-
increass plots,

This two-pronged research attack—
studying management procedures on
existing stands and developing improved
genatic stocks—should provide increased
production where bluajoint is used as a
forage crop. Bluejoint also may be usad
1o rehabilitate disturbed ground whers
native species are desirad as a cover.O
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BEEKEEPING IN ALASKA

RICHARD H. WASHBURMN
Research Entomologist

Interast in beekeeping in Alaska in-
creases each year, Any decrease in the
current level of beakeeping activity that
might occur would more likely result
from a scarcity of bees than from a lack
of interest on the part of Alaskans,

One reason for this enthusiasm is
that the market outlook for locally pro-
duced honey is much greater than pre-
sent production. No Alaskan honey is
found among the many brands on the
shelves of the supermarkets. They carry
mostly honey produced and packaged in
the western United States. The anly
known retailer of locally produced
haney in the state purchases honey each
year and packages it in small jars in gifi
packages mainly for use in Christmas
gift packages, Beekeeping would there-
fore seem to offer a good opportunity
ior supplemental income, but so far no
one in Alaska has been able to rely on
beekesping as the sole source of income,

Most of the present beekeeping in
Alaska is centered in the Tanana Valley
nesr Fairbanks, partly because favorable
temperature, daylength, and precipits-
tion exist there, However, much credit
should also be given to Roland Kaven,
recently retired district agent of the
Cooperative Extension Service, who had
prior experience in one of the beckeap-
ing areas of Michigan, He was abie to
point out the advantages of beskeaping
to many of the local residents, and the
interest he engendered still persists.
Indeed, the Tanana Valley is the only
area of the stae in which beekeeping
supplies are available locally.

Although most of the estimated 600
packages of bees shipped Into Alaska
each spring go to the Tanana Valley,
some beekeepers are found in other
parts of the state, including such diverse
areas as Haines in Southeast Alaska,
Kodiak Island, the Kenal Peninsula
(especially near Homer}, Anchorags,
and the Matanuska Valley, There is also
rapidly expanding Interest In the Copper

River Valley where the second largest
operation in Alaska (about 40 colonies)
will ba located in 1974, an expansion
from 26 colonies in 1973, The largest
operation at Fairbanks has about 90
colonies.

Usually small {1 to 3 package} ship-
ments of bees are sent to Alaska by air
parcel post; larger shipments arrive by
air freight. However, in recent years,

Apiary of John Bohm, Homer, Alaska,
This colony produced 332 pounds of
honey in 1962, which is the present
Alaskan record.

auite reliasble sarvice has been obtained
by using parcel post 1o Seattle and then
by air freight to either Anchorage or
Fairbanks, Since small air freight ship-
ments to cutlying areas are often assess-
ed several minimum-rate charges, air
parcel post is reasonable in comparison,

Package bees are shipped in early
May, usually three pounds of workers
and a queen plus a can of syrup
sustain the bees enroute. Shipmenis
should always be made at the first of
the week 1o avoid weekend delays
enroute, since any period spent In a hot
storage area may result in high mortal-

ity. In Alaska, natural forage ordinarily is
not availeble until early May. Then it
is available in early blooming plants
suitable for brood rearing, such as wil-
lows and dandelions. If the beekeepar
already has frames that are partially
filled with polien and honey, it is not
necessary to supplement with pollen
substitutes and sugar syrup until an
adequate supply of natural forage !s
available, Howevar, an adequate supply
of medium-depth supars with frames
should be available because crowding is
one cause of swarming,

[talian boes are the race most wsed in
Alaska; they are more docile and less
prong to sting than some types of bees,
They are apt to swarm, however, deplet-
ing colony strength, unless the swarms
ara captured and reunited, Hives should
be examined at least once & week. If
inadequate brood is present, a new
queen may be needed. Queen cells
should be destroyed as located.

Honey production, the primary aim of
most Alaskan beekeepers, has ranged
from almost nothing to as much as 332
pounds from a two queen, 14-super
colony at Homer. The usual Alaskan
beekeeper is |ikaly to obtain from 20 1o
50 pounds, but a few will obtain 100
paunds in a tavorable year,

Although fireweed thrives in much of
Alaska, 1t is rarely a good source of
nectar for domestic bees. Native bees
such as bumblebeaes and vespoid wasps
do frequent firewead evary year, but
only in an occasional season will con-
ditions occur that are necessary for fire-
weed to produce nectar suitable for
honey baes,

Various species of clover are a main
saurce of Alaskan honey as in other
states. Other good sources are roses,
raspberry, asters and nuwmerous wild-
flowers, Chickweed is often utilized by
honay bees after a saries of frosts when
nthar nectars are no longer available,
Dandelions are a favorite pollen source
wherever found In Alsska, Temperature
is quite critical in production of nectar,
In the Copper Rivar Valley In 1973,
hives located in the middle of several
acres of alsike clover in full bloom were
rarely able to obtain nectar because it
was too cold for proper secretion except
on a few occasions.

Although most Alaskan beekespers
are mainly interested in the production
of honey, honey bees are a valuable
supplement 1o native bees In pollinating
cultivated crops. Plant materials that
benefit from honey bee pollination in-
clude squash, cucumber, raspberries,
strawbarries, crabapples, and apples,
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Production of legume seed is benefited
by honey bees although with alfalfa the
bees do not like being hit in the face
when the keel of the fiower is tripped,
therefore, the bees may leam to pet
nectar without tripping. Nevertheless,
in the agronomy agreenhouse at the
Palmer Research Center, utilization of
captive honey bees has promated suffi-
cient alfalla seed production to make
their use worthwhile in spite of this
problem,

Many of the species of solitary boes
that are native to Alaska are present for
only a limited perind. However, bumble-
bees are active throughout the flowering
perind of most plants and they wark
langer hours, For example, thay may
work raspberries until 11 p.m., while
honey bees retlre to the hive around 8
p.m,

Chemical analysis of Alaskan honey
has shown It to be somewhat different
in content than honey produced in the
more southarly states. Detalls ore given
elsewhere {1). The major differences are
that Alaskan honey is less acldic and is
lower in sucrose but higher in maltose
and the more complex sugars.

Ir areas of the state witere bears aro a
problam, a fance should be placed sither
around or completaly over the hives,
Once bears realize that honay |5 avail-
able, they will return to finish off the
hivas and will compleiely destroy the
frames and sometimas the supers, Any
bees that survive will be so demoralized
8% 1o be useless,

Because of the long winters, with
relatively few thaws, honey bees are
wsually disposed of whan the cells are
capped in the fall, 1t is possible to wrap
the hives and to feed the bees through
the winter but this will usually require
more sugar and supplements than it s
worth, and the colony may be dead or
s0 weak as to be useless by spring. Also,
there are never thaws of sufficiently
high temperatures so the bees can fly In
early spring as in other parts of the
United States.

When the bees are to be destroyed
(with ecalcium oyanide), regulations
require that the honey be removed first
if it is to be used for human consump-
tion, The easiest way to remove the bees

is with a bes-escape, or with a stream of -

air from a blower or tank-type vacuum
cleaner,

After the frames are uncapped the
honey is reamoved by using an extractor,
If an extractor is not available, the
foundation containing the honey is cut
out and eaten as cut-comb honey, or
small quantities can be carefully warm-
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ed in the top of a double-boller until the
way melis and floats on top, However,
the warming must be done very careful-
ly because the honey carmelizes readily,
producing an undesirable flavor. Also,
comb honey can be squeezed through a
cloth sack, but that Is rather messy, and
the method seldom extracts all the
honey.

Extracted haney sometimes solidiflies
because it is stored at too low a temper-

atute, or, occasionally, because the
nectar sources were such that they pro-
duce a honey that crystallizes readily,
Horey that solidifies is easily liquified
by caretully warming In a container in a
pan of water, O
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Barley Response To

Phosphorus And Lime

WINSTON M. LAUGHLIN
Research Soil Scientist

Barley produced very poor growth
on Tustumena silt loam on the farm of
Nirs. Walter Bremond near Soldotna on
the Kenai Peninsula. Barley plants wera
stunted, rarely tillered, lower leaves
were dying to yellow, heads were small
and grain vields vary low,

In July 1968 we ware invited to
investigate the problem to determine [f
the poor growih werp related to in-
adequate nutritlon, Much of the organic
matter from the surface six inches of
soil had been pushed into berm piles
during clearing, Studies in 1968, 1969,
and 1970 were uniformly discouraging
because of grazing by cattle and horses
and damage from a weed contral spray.

In 1971-72, another field experimant
was sstablished invalving seven
phosphorus rates (0, 40, 80, 120, 160,
200, and 240 |b Po0g per acre), with
and without lime, 1o determine if yields
could be increased, Lime was applied al
the rate of five tons per acre to the
sppropriate plots in September 1971
and worked into the soll with a roto-
tiller, From the time of application to
the end of the 1972 growing season,
lime reduced the soil acidity from pH
53 to pH 6.2 {1:2 watar). On Junez b,

1972 the phosphorus was epplied to the
soil surface along with 80 b of both N
and K20 per sere, the area was rototill-
ed, and five rows each of Edda and Weal
barley were planted across each plot,

The Edda barley was cul and placed
in cloth sacks September 19 and Weal
barley was harvested similarly the fol-
lowing day, After being transported to
Palmer and dried indoars, grain from
each plot was threshed, cleanad, and
welghed.

Figure 1 shows ganaral appearance of
the barley and response to both lime
and high phosphorus treatments,
Figures 2 and 3 presant yields graphical-
by for Weal and Edda varigties, respec-
tively. The length of the line section
laballed 5% L.S.D. (least significant dif-
ference) represents the distance on the
araph's vertical exis for a statistically
significant difference at the 5% level of
probability,

Each phosphorus increment up to
120 to 160 |b Pa0g par acre tended to
increase the grain yield of both varieties,
The rate of this increase tended to be
greatest between 120 to 200 Ib PoOg
per acra, Averaged over all treatments,
Weal barley outyielded Edda by nsarly
30%. Fartilizing with at least 120 1b per



acre promoted tillering and produced
dark green plants with wide |oaves.
Liming further enhanced the vigorous
appearanca.

The lime application &t five tons per
acre jncreased yields of both barley
varieties, The increase resulting from
lime was more pronounced with Edda
than with Weal, With both varieties, the
increase In grain yields from liming
tended 1o be greatest at phosphorus
fertilization rates betwesn 40 and 120
b per acre.

The Tustumena series consists of
well-drained  soils developed In a
moderately desp deposit of wind-laid
silty material underfain by water-work-
ed s@nd. These soils occupy broad
terraces along the Kenai and Kasilof
Rivers and are clossly related to the
Soldotna series. Both of these solls
cover extensive areas on the Kenai
Peninsula. These results will apply to
maost of thess sails, especislly where
much of the surface ocrganic mat was
removed in clearing.

These soils will require at least 120
to 160 pounds of Palls per ecre for
successful barley production.  Yields
could be increased further by liming the
soil, However, for this to be practical
the lime would have ta be obtainable at
a reasonable cost, O
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A Super Bird's Eye View Of Alaska

JAY D. McKENDRICK
Assistant Professor, Agronomy

Hidden among Alaska's vast land re-
sources are many areas suitable for vari-
ous agriculture uses including cropland,
livestock grazing, and timber produc
tion. These latent agricultural areas are
relathaly few in number when come
pared 1o Alaska's 376 million total
acres. They are thersfore pracious lands
not anly 1o the state but also to the
nation and 1o & world with growing
food and forest product shortages. His-
torically, land use decisions unfavorable
o agriculture have rarely bean reversed,
and uses incompatible with agricufture
often destroy the natural production
potentials of the land.

Land-use problems are increasing not
only throughout the conterminous
United States, but also in Alaska, Sub-
divisions and urbanization probjects are
diminishing prime agricultural lands,
recreational uses are given priority over
livestock grazing and timber manage-
ment programs, and agricultural uses ot
lards unsulted for farming have proven
to be costly mistakes. 1t is possibla 1o
obsarve in other states those nineteenth-
anury  mistakes, and we must avold
cornmitting such arrors in the develap-
ment of Alaska,

A parable was oiven nearly 20 cen-
turies apo:

“For which of you, intend-
ing to build a tower, sitteth not
down first, and counteth the cost,
whether he have sufficient to
finish t? Lest haply, after he hath
laid the foundation, and is pot
able to finish it, all that behold it
begin to mock him, saying this
man began to build and was not
able to finish." (Luke 14:28-30).

We might apply that lesson today to
the present land situation in Alaska:
‘For which of you charging your govern-
ments, their agencies and commissions
to guard your land resourees, woubd ask
them not to sitteth down lirst and
counteth the cost ol thelr decisions,
whether the same be too great for the
people to bear? Lest haply, after the
irrevocable decisions are made, all that
learn of them begin to mourn, saying,
our prime forests and farmlands have
been given to those who valued them
nat, now housss and highways sitteth
an our prime lands and our monies are
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PETER C. SCORUP
Agronomy Technician

wasted on efforts 1o drain swamps and
feriilize poor scils for the growing of
grain and trees. Woe, the cost is too
great, for owr wives and children do
hunger and shiver; and the wilderness
comforts tham not, As a prosperous and
seura peopke we are suraly finlshed .’

Counting the costs welohing alterna-
tives) of land use and management deci-
sions presupposes  the availability of
adeqguate resource inventories. For
example, consider the Matanuska-
Susitna Borough, 23,000 square miles,
an ares slightly smaller than the state of
West Virginia {24,181 square miles).
Thare are many potential uses for land
within the boundaries of that borough.
Major land ownership within the
barowah cuwrently is divided as follows:
private 2%; borough 3%; state 27% and
federal 68% (4). An orderly deveiop-
ment plan would necessarily be built
around a map of fand use potentials,
and major ownership boundaries, and
would include provisions tor all feasible
uses from farming to “esthetics.”

Adequate inventories should answer
mich pertinent questions as: where are
the most productive hardwood and soft-
wood  forests, potential and existing
croplands, domestic lvestock and wild-
life ranges? Where are the scenic
beauties and best outdoor recreation
sites? Who owns such lands? Where are
the lands with the least potential far
cultural development? Are there suffi-
cient acres for developing certain enter-
prises such as truck farming, lumbering,
and range livestock operations? Al-
though this listing was nol intended 1
te a comprehensive array, the answers
1o aven thess questions would greatly
assist  planners, resource managers,
potential entreprensurs and  financing
arganizations,

Accumulating detailed larg resource
infarmatian for large areas with conven-
tional mathods is a huge and expensive
task, often exceeding $1000 per stuare
mile (sq mi) and requiring years o
complete. For large undeveloped areas,
such as Alaska, the most effective ef-
forts would be first to determine
generaities of the total area and then
focus intensive efforts on areas which
were distovered to contain high priority
resources such as commercial forests,
potential agricultural lsnds, elc.,

depending upan specific managament
needs and objectives,

The potentials of remote sansing
fram satellites appear o have promise
for determining ganerallties for vast land
areas {1). As participants in the Univer-
aity of Alaska's interdisciplinary Earth
Resources Technology Satellite (ERTS-
1} program (2}, members of the Institute
of Agricultural Sciences” staff have been
investigating the use of satellite sensing
to help identify land having potential
for agricultural uses, The National Agro-
nautics and Space Administration
(NASA) provided funding and data for
the study.

The project's objectives include use
of ERTS data for mapping Alaskan
vegetation types, Plant ecologists have
learned that natural vegetation can be
used 10 interpret existing enviranmental
factars, Thus, maps showing the distri-
bution of natural vegetation types and
s0ils would graphically portray the land
resources and hence constitute the basis
for a land resource inventory,

Satellite Findings

Findings from the ERTS1 project
indicate thai Alaskan vegetation types
can be mapped through satellite sensing,
not enly for targe reglons at a reason-

abla cost, but also at various scales, We

have been able to map vegetation at
118,800 (1 inch = 0,208 miles),
1:63,380 (1 inch = 1 mile) and
1:250,000 (1 inch = 4 miles) scales with
75% to-80% classification accuracy.

Figure 1 shows an example of auto-
mated classification of ERTS-1 multi-
spectral scanner (MSS) data for an area
near Fairbanks. On the ariginal map
(scale 1:18,800) each letter or character
represenls a single resolution element
{picel) in the dipital data and is equiva-
lent to about 0.9 acres on the around,
Thus, acreage for various vegetation
bypes can be estimated simply by multi-
plying picel totals by €.09. A picel, or
picture sll, can be thought of as a
transmitted bit of information recorded
by the satgllite's multispectral scanner,
The data are sctuslly measurements of
radiation intensities in portions of the
visible and invisible regions of the
electromagnatic spectrum which were
reflected over 500 miles from objects on
earth 1o the sensors on board the satel-
lite,

Motice how closely the classified
ERTS data compare with the timber
type map which was constructed in
1967 by the Forestry Section of the
State Division of Lands for the 23 sg mi
Bonanza Cresk Experimental Forest



FIGURE 1. A comparison of computer classified vegetation mapping (right) with conventional timbar-type mapping (left). The area
is a portion of the Bonanza Creek Experimantal Forest, Southwest of Fairbanks, The ERTS data map (ERTS:1, scene 1033-21011,
25 August 1972} was originally plotted {1974) at the 1:18,800 scale. Printer-plot symbaols (each pical is represented by a printed
letter or symbol) and their corresponding vegetation types are as follows: / = white spruce; $ = cottonwood; * = birch and/or aspen;
-~ = mixed forest including scrubby spruce mixed with birch and shrubs; 1 = tall shrub, primarily willow; 0 = clear water and

sometimes dense white spruca; M

= muskeg, treeless bogs and low shrub; + = silty water; blanks are unclassified picels, The

conventionally prepared map (left) was drawn (1967) from 1:15,840 scele air photos (1962) by Mr. Enzo E, Bacia of the Forestry
Saction, State Division of Lands, The “CW" and “WS" symbols represent cottonwood and white spruce timber types, respectively,

on the Division of Lands’ map.

(Fig 1). The Division's map was pre-
pared by an expert photo-interprater
{(Enzo E, Becial who used 1:15 840
scale air photos and on-site observations
1o prepare his map.

Application of Satellite Technology

To further appreciate the capabilities
of ERTS technology and how [t applies
to Alaska, one must realize that the
satellite equipment senses data for vast
regions al an extremely rapid rate. For
example, a single ERTS1 trame of
imagery (Fig. 2) contains data for about
13,225 sq mi, or an area equivalent to
about 26,000 times the size of Sam
Charley Island in the Tanana River (Fig.
1), Data for an entire EATS scene
(13,266 sq mil are collected during
approximately 28 seconds, The satellite
acquires data tor a 115mile wide strip
across Alaska in about 3 minutes.
Furthermore, the satellite’s orbit is such
that once every 18 days it passes over
the same location on the ground, thus
giving temporal (time-lapse) coverage.

Fortunataly, computer-compatible
tapes {CCT) are availabile in addition 1o
the imagery forms of data, For vegata-
tion mapping, both dats forms are use-
ful; hawever, the greater amount of
information is in the CCT which contain

30,326,400 measurements per multi-
spectral scanner (M3S) scane,

Various vepetation types reflect
differing intensities of radiation at given
wave lengths (colors to the human eye
or bands o the MSS); thus, a “finger-
print'” or “signature™ for individual
vegetation types can be derived by come
piling the reflectad intensity levels for
several wave lengths or MSS hands, With
such information, computers can then
be programmed to read the CCT data
and recognize and classify particular
vegetation types.

In the |AS program, we used a
Bausch and Lomb Zoom Transfer
Scope® 1o optically superimpose air

photos (ground truth) Information anta
computer printouts of CCT data, Such
printouts are actually the radiation
intensities measured in each band sansed
by the satellite’s sensors, The rediation
intensities [“signatures”) are then
entified for known vegetstion types
and other features {Table 1), Signatures
from those small test sets (ground truth
areas) are then used as training criteria
for computer analysis of data for other
areas in the EARTS scene.

1. This instrument was purchased jointly by
the Institute of Agricuftural Sciences and the
Joint FederalbState Land Use Planning Com-
mission for Alaska,

Simply stated, we tell the computer
how small areas (25-50 acres) of grass-
land, cottonwood, commercial spruce,
muskeg, lakes, silty water, and other
fearsras appear in the ERTS-1 CCT
data. And then we ask the computer to
examine each bit (picel) of CCT data
and find all thoss picels which represent
grassland, commercial spruocs, ete. Once
the computer has "Tfound” the picels of
interest, the information can then be
portrayed on symbolcoded maps, as
color-coded images on a TV screen or
printed as color-coded maps with a
calor dightal printer, The latter maps are
probebly the most useful becauss they
can be easily duplicated tor distribution
to peaple who need such infarmation,

Relatively Low Cost

The Univarsity's IBM 360/40 com-
puter can classify the ERTS-1 data fora
A57 sq mi area (Fig. 3} in about 30 to
80 minutes, or at 4 rate of 50X o
10,000 acres per minute, With computer
casts at $100 per hour, that amounts 1o
an automated processing cost of 017
cents 1o 027 cents per acre, or between
10.8 cents and 17.3 cents per 9. mi,
Other direct costs such as computer
programming, map drafting, ground
truth acquisition, etc,, must be added to
the aboye charges. Total cost estimates
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FIGURE 2. Satellite image of area in southcentral Alaska showing upper Cook Inlet (lower left), Susitna Valley (upper left),
Prince William Sound (lower right), Talkeetna Mountains (top), Chugach Mountains (center), and Kenai Mountains (bottom).
West end of Matanuska Valley enclosed by black lines shows area included in the map and false-color print on facing page. (This
image is from Band 7 of the Earth Resourses Technology Satellite-1 [ERTS-1] MSS scene 1390-20450 (17 August 1973]).

FIGURE 3. (On facing page) An exampie of color digital printing of ERTS CCT data. There are 457 sq mi (1/29th of an ERTS
scene) included in this area of the Matanuska Vailey., Boundaries of the color print correspond with those of the map projection
on the facing page and the locality outlined by black lines in the image above. Geometrically, the ERTS image is "compressed’
vertically; therefore, its shape does not match the map’s. Since this print was prepared, we have acquired a computer program
which corrects the vertical and horizontal aspeet ratios, thus removing such geometric distortions. Colors and shades in the ERTS
print correspond closely with colors and shades usually observed in color infrared air photos of the Matanuska Valley. Cyan = bare
ground and rocks, silty water and urban development; black = clear water and deep shadows; various shades of red = graen
deciduous vegetation; pink = alpine shrub and certain agricultural fields; blue-green = spruce; and yellow = sparse vegetation. Notice
the blue-green areas along the highway and railroad south of Matanuska. On August 17, 1973, when the satellite acquired this
imagery, those areas were temporarily inundated by water overflowing from the Matanuska River. The digital color printing was
provided by the Dicomed Corporation of Minneapolis, Minnesota,
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for mapping general vegetation types
from ERTS-1 data including those addi-
tlonal charges could amount 1o less than
$2.25 per sq mi (B) depending upon the
terrain and location of the units being
mapped. Considering the $1000+ per sq
mi cost for conventionally acquired res
source inventories and the remarkable
capabilities of EATS-1, the cost banafits
for regional surveys certainly favor the
satllite sensing systerm.

Broad Applications

Since agriculture includes mare than
tilled cropland, other possible uses of
vegetation maps drawn from ERTS data
were explored. Management of grazing
lands, national forests, wildllfe habitats
and recreation areas is associgted with
natural vegetation types, There is a
prassing need for detailed vegetation
maps by agencies such as the Buresu of
Land Management, Basically, people of
that and other agencies need to know
the location and extent of thelr land
resources, If they are to manage those
resources, Since access o millions of
acres in Alaska Is limited, managers and
planners must often rely on document-
ed information rather than first-hand
ohsarvations Tor resource data. Current-
ly such documentation is either non.
existent or in the form aof 1:2 500,000
(1 inch = 40 mi} scale maps.

Fire Control

One importamt facet of  wildland
management in Alaska is that of fim
control, Suppression costs for larpe tires
in Alaska commonly amount 1o
$100,000 per day (3). The fugl condi-
tions (vegetation types) at the fire sito
must he evaluated in order 1o act effec-
tively, |t is common in Alaska to have
saveral wildfires burning simultaneously.
With limited suppression  resources,
agency  people must allocate  their
efforts wisaly., With accurate informa-
tion on which 1o basz their decisions,
they could choose 1o delay suppression
effarts of fires in certain low priority
vegetation areas, while giving their full
attertion to fires in high priority areas.
They could also more accurately pradict
fire behavior from such mformation, a
necassary step in fire control.

Future Capabilities

MNASA's operational plans for ERTS
include  Increasing sensor capabilithes.
Also planned is more complete and fre-
quent coverage af the earth through not
only “stationary' satellites, whaose
arbital period equals the earth’s rotation
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TABLE 1.

Signatures (intensity ranges®) for six features in ERTS-1 scene

1390-20450 (17 Auvgust 1973) derived from the digital data in NASA's computer-

compatible tapes.

MULTISPECTRAL SCANNER BANDS

4 5] 6 7

FEATURES 560 67 7-8 B1.1
Clear water [Wasilla L.) 17-19 9-10 B-10 1-3
Silty water {Knik R.) 25-.29 1923 1617 57
Scrubby spruce 1819 1112 17-18 84
Birch 19-22 11-14 337 16-20
Alder 21-25 16-189 A41-63 21-36
Aspan 19-24 1316 3641 21-25

4 In order to identify individual features with automated date processing, the featurs’s intensity
ranges must be unique from those of other festures in at least one MSS band.
b Wave-length (micrometers) ranges for bands. Visible portions of the electromagnatic spectrum

range from about .4 10 .7 micrometers.

rate, but also several platiorms orbiting
simultansously, We anticipate that
eventually receiving ground stations, In-
cluding the Alaska station, will be up-
graded to provide real-time data on a
regional basis as opposed 1o the present
arrangement  with  this exparimental
satellite. At present, all United States
data is processed at CGoddard Space
Flight Center in Maryland and then
malied to the various Lsers,

Other technology advances in data-
procassing eguipment are and will con-
tinue occurring, Several private come-
panies have recently developed equip-
mant to process ERTS-T CCT data, Un-
doubtedly, such equipment will be
integrated Into many remote-sensing
service facilities in the near future, and
the operation of such equipment will be
simplified so that the users wil! be able
to process data rapidly and accurately
within hours or even minutes from the
time the satellite collects the informa-
tion,

Flgure 3 shows an example of what
ane recently developed piece of equip-
ment is capable of producing. The print
was prepared from the "raw™ data in
bands 4, & and 7 by the Dicomed
Corporation of Minnespolis, Minnesota,
Colors in the digital, false-color print
correspond closely 10 those sppearing
an color infrared air photos of the same
locality, The various shades of red corre-
spond to  differing types of green
decidupus vegetation; pink corresponds
1p grasslands and alpine tundra; blue-
grean represents coniferous forest and
muskeg, sky-biue shades correspond
with sitty watar, gravel, bare rock, bare

snil, pavement, etq, Clear lakes appear
black, and sparss vegetation shows as
light yellow, This digital printer can also
print color-coded coples of computer-
classified data, thus greatly reducing the
hand-drawing requirements for pro-
ducing calor-coded vegatation maps.

With such remarkable capabilities
developing in the area of satellite
sensing, ERTS is indeed providing us
with a super bird'saye view of Alasks,
And Alaskans will find It worthwhile
keeping an eyve on ERTS.O
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Yukon Chief sweet corn, developed at Fairbanks, Alaska, is early enough to produce
ears every year when grown through polyethylene. In Alaska’s warmest summer areas
it also offers potential for growth without polyethylene.

A short-sesson sweet com variety,
bred and developed in Alaska, s avai
able for Alaskan growers this spring.
*Yukon Chief* Is the name of this apen-
pollinated variety which resulted from a
yss {2472 x :
Flint) made in 1958 st the University
Hesearch Farm near Fairbanks
by Dr. Arvo Kallio. Yukon C}
ability 1o germin garly and establish
good stands in the cold seils of northern

salaction from a o

Adan -
. Alaska

ef has the

reqions, These charact
plants to take achantages
warm June and July days ocourring in

cs allow the
o

the long,

northern latitudes.

Plants of Yukon Chief vary from
four to five feet In helght and have
folisge of medium oresn color, Ear
placement s |ow on the stalks in com-
parison to most hybrid swest n. Be
ad the
sar size is variatile, ranging from siz to
eight inches lona, and averaging one and
ane-halt inches in diameater. The ears are
slightly 1apered and maoderately well
filled to the tip with 12 rows of kemels,

cause the vanety is open-polling
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Yukon Chief has been grown in com-
parison with the variaty ‘Polar Vee' at
Fairbanks, Alaska Duluth, Minnesota;
andl St Paul, Mipnesota. At St Paul,
Yukon Chief has about the same earli-
ness as Polar Vee, |t was three days
earlier at Duluth, and about 10 to 14
days earlier at College when both were
grown without the use of clear paly-
ethylene soll coverings, When these
varieties are grown through clear poly-
ethylene, Yukaon Chief will reach
maturity at Collage about one week
ahead of Polar Vee, It s therefare slight-
ly better adapted to northemn
environments, has about the same
ytility, and Is considered to have slightly
better quality and appearances,

Some lodging and smut have been
observed at St. Paul, but not at Duluth
or Fairbanks, Yukon Chiaf has wery
good resistance 1o diseasés that can

reduce germination and stand in cold
soils. Mo diseass or insect problems have
been observed on  Yukon Chief in
Alaska,

This variety will produce usable ears
in most years when grown in the Fair-
banks area without polyethylens cover-
ings. However, best and sarliest yields
#e obtained when grown through clear
polyethylene, In this growing system
the soils are prepared, fertilizer applied
and the crop seeded in rows approxi-
mately five feet apart. Seeds are sown
twn per hill, spaced one foot apart in
the row. Clear polyethylene of one and
one-hall mil thickness and four foort
width is placed ovar the seeded row.

Alter the seedling corn plants emerge
and attain a height of approximately 6

through the plastic which |s left in place
throughout the growing season. The
sweal corn is allowed to grow in this
manner the remainder of the ssasson,
Yields of approximately two and one-
halt ears per linear foot of row have
besn produced under this system.

Taste-pang| tests were conducted at
the Unijvarsity af Minnesota on cut-
frozen and on-thecob frozen Yukon
Chiel along with nine other popular
sweet corn varieties, The general rating,
color, flavor, shape and texture of
Yukon Chiel wers all judged to be
similar to most of the other varieties
testad.

Yukon Chief will find acceptance in
the tar north for local market and home
garden wse. It also shows promise as a

inches, a glit is made In the plastic just
over the plants and the leaves are pulled

breading line for development of im-
proved early varieties, O

Hertha 8. Guthrie

Delbert D. Hemphill, Jr.

Two researchers join IAS staff to develop

Controlled Environment Agriculture in Alaska

Dr, Hertha 5. Guthrie and Dr. Delbert D. Hemphill, Jr., have joined
the |AS staff as Assistant Prafessor of Horticulture and Assistant Professor
of Biochemistry, respectively, They are stationad at Wildwood near Kenai
and will be the Institute's resident scientists for a Controlled Environmant
Agriculture (CEA) research and development project, working with Dr,
D. H. Dinkel of the Fairbanks Ressarch Center. The Kenai MNatives,
General Electric Company, and the University of Alaska are cooperating
on the CEA project that is designed to study vear-round salad vegetable
production,

Dr, Guthrie is mainly responsible for horticultural research on the
project. She was born in Frankfurt, Germany and came to the United
States in 1964, She raceived the German eguivalent to a 8.5, in agriculture
from Friedrich Aeroboe Shule (graduating summa cum laude), and the
equivalent of an M5, in agriculture from Justus v, Liebig University
lgraduating magna cum laude), She also did doctoral work in animal
breeding before coming to the United States and entering graduate work in
horticulture, Dr, Guthrie came to Alaska from Pannsylvania State Unlver-
sity where she received her Ph.O, In horticulture with a major in plant
nutrition. Hertha is a member of Gamma Sigma Delta (the honor society
of agriculture), Sigma Deita Epsilon (the honor society for women in
science) and the American Sociaty of Horticultural Science.

Dr. Guthrie is married to Sidney C. Guthrie and is an enthusiastic and
experienced hobby orchid grower,

Dr, Hemphill’s assignment is concerned mainly with plant tissue
analysas 10 detect nutrient imbalance and analyses of the vepgetables for
potential human nutrition. He received his B.S. in chemistry (with honors)
from the Univarsity of Notre Dame in 1966, and his Ph.D, in biochemistry
from Michigan State University in 1971, Del comes to Alaska from |thaca,
New York where he was a research associate in ornamental horticulture at
Cornell University. He is a member of Sigma Xi and Pi Alpha Xi honor
societies and the American Society of Plant Physiology, American Society
of Horticultural Science and American Chemical Society,

Dr, Hemphill was born in Panama City, Florida in 1944 and was
accompanied to Alaska by his wife Rosa {(Andy) whao is also a biochemist.
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Agronomists supply their own

Arctic Alaska has long fascinated ex-
plorers, naturalists, and researchers. But
until the discovery of the Prudhoe Bay
oil field, no serious effort had been
made to seed and grow plants in the
American Arctic, This was probably
due, in part, to 8 forbidding set of
circLumstances,

The true Arctic lies north of the
limits of tree growth [(north of the
Brooks Range divide in Alaska), Its
climate permits only short
growth and causes the development of
permanently frozen ground. In some
areas permalrost extends o
sand fee! deep. The frozen ground often
is interlaced with deep, solid jce wedges.
With the advent of oil activities, the
need for revegetating disturbed sites
under such conditions presented a real
¢hallenge,

Agronomists from the Institute of
Agricultural Sciences are meeting that
challenge with compr 3 and excit
ing rasearch programs, The Institute be-
*Decaased

tundra

ver a thou-

“horse power’

Agronomists On The Banks Of The Sagavanirktok

WM, W. MITCHELL
J.D. McKENDRICK
F.J. WOODING
M.A. BARZEE *
Professor and Assistant Professors,

came involved in 1969 with a small

planting at an oll company drill site
(2.4). In 1971 a project was initiated on
the Gas Arctic System test pipe neat
Prudhoe Bay, enabling work to be con
ducted on a berm over a 4-ft diameter
pipe. In 1972, a three-year ressarch
program was initiated, supparted by &
group of oil and gas companies. With
this additional support, long-term test-
materials
technigues, and processes was made pos-
sible.

ing of a larpe number of

Thousands of Miles Yearly

Arctic research projects present logis-
tic problems not encountered by most
agronamists, Unlike their counterparts
gt other state experimental stations,
who drive to their Tield plots. Alaskan
agronomists routinely travel thousands
of miles by jetliners each year between
their Palmer and Fairbanks ressarch cen-
tars and the Prudhoe Bay field stations,
Working in Palmer and traveling to the

3 Good growth was achieved
e on test pipe berm by ex-
perimental and turf grass
types developed at the In-
stitute of  Agricultural
Sciences.

Agroborealis

" to drill in seed for & fertilizer trial in arctic Alaska.

Prudhoe Bay il tield s comparable to

waorking in Washington, D.C, and travel-

ing 1o Milwaukee, Wisconsin

A typical field expedition begins
with several days of planning, inventory-
ing, and packing in order to send sup
plies and equipment by air freight
before the field crew leaves, Finally, the

Life history studies of the native vegeta-
tion supply information on adaptive
traits.

sgronormy secretary secures reservations
and airline tickets, thus signalling the
deadline for all pretravel activities.
Usually the crew is divided into two
groups. The advance group verifies the
3 arrival of all previously shipped

plies and telephones the second
youp for any needed items that were
overlooked

The day of travel from Palmer begins
al about B a.m, with a BO-mile drive 10
Anchorape International Airport  to
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Hundreds of plots have been established to conduct various piant variety, seeding,

and management trials.

catch the 7 a.m, "red-eye special,” The
Wein Alr Alaska route includes stops in
Falrbanks and Barrow before arriving at
the Deadhorse airstrip about naon, The
Boeino 737 usually carries a large num-
ber of oil fleld workers, some residents
of Barrow, and a few tourists who want
to view the Arctic first hand. The cargo
compariment .contains one or two
freight “igloos,”” large, containerized
packages cunved to fit inside the fuss-
lage. The final destination is the gravel
airstrip near the Sagavanirktok {Sag’ a
van irk™ tok} river at Deadhorse, Alaska.

Here, all efforts become concentrat:
gd on using the avallgble time and re-
sources to complete research tasks, Con-
tinuous daylight In summer encourages
an extension of normal working hours
to accomplish more. The research orew
travals 1o the experimental areas in rent-
ed pickup trucks on gravel roads con-
gtructed across the tundra by the ofl
companies, These roads penerally con-
sist of gravel five to six feet desp,
sufficient to prevent excessive thawing
of the frozen ground underneath.

Programs and Goals

Some of the field research programs
Include scresning grasses for those
adaptad to the Arctic, testing fertilizer
needs of the soil, monitoring natural
perturbations  In  native plant com-
munities, collecting native grasses far
future tests, and evaluating experi-
mental plots. Ressarch is directed at (a)
satistying immediate needs for stabiliz-
ing disturbances and (b) providing long
term solutions that will become self-
sustaining. Because of a lack of any
pravious informatian, a wide spactrum
of plant materials must be tested for
possibie use in the Arctic

Several years of observation are need-
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ed to verify which are best sulted for
the region. Many plants that have ap-
peared prarmising in thelr seadling year
have subsaquently failed. These include
a number of commercial varlgtias that
hava performed satisfactorily In the
forested regions of Alaska. However,
other commercially availshle straing of
perennial grasses have successfully estab-
lished and endured over a three-year
period. Furthermore, a number of an-
nuals have developed good stands, As
would be expected, the most successul
perennials have bren grasses of northern
orfgin, principally experimental mate-
rialz and varieties developed by univer-
sity and fedaral governmant researchers
at the Institute. The information thus
gained is already being applied in cur-
rent efforts at rehabilitation.

Investigations must continue, how-
ever, to determine the durability of
these grasses in the short growing season
north of the Brooks Range. Growth
commenazs in the Prudhoe Bay region
in aarly to mid June. It generally ceases
by the end of August, Maximum sum-
mer iemperatures ocour most frequently
betwaen 40° and 50°F., but often sre
lower. Freezing temperatures may occur
at any time during the brief growing
pericd, However, continuous daylight
through the mid-summer period serves
to modify some of the low temperature
effects.

Long term objectives of the study
include finding materials that will main-
tain themselves once they have been
established, Plants native to Alaska that
healed nature’s scars before man ever
arrived on the scene are being studied,
Considerable native material was avail-
able for testing because of research
initiated In 1956 with Rockefeller
Foundation suppart (1,7). That support

o
ak,

continued until 1866, Collections are
made every vear In various regions of
Alaska by staff members of the
Institute, During a recent ecological sur-
vey along the proposed Trans-Alaska
pipeline route many plants were obtain-
ed for evaluation at the Institute (3).
Fevegetation work in other arsas has
indicated the possible range of
adaptabillty of various materials (5,6).

Thesa efforts are now producing
results in the trials underway in the
Prudhoe Bay oll field. However, there
are no commercial sesd supplies of most
of these matarials. Thus, sead of success-
ful selectlons must be increased for
release to growers to produce commer-
cial quantities for revegetation projects.

Caribou and Gease Grazing
Other experiments in progress at
Prudhoe also have provided information
of considerable value, Definitive data on

Agronomists lay first “tundra railroad”
on North Slope 10 transport a rototiller
across hummocky terrain,

fartilizar treatments have been among
the early rewards of the program. How-
ever, there has been considerable com-
petition in reaping the benefits of these
experiments, Grazing by carlbou and
geesa 18 a problem normally not encoun-
tered by agronomists elsawhere. During
late summer and early autumn the re-
vegetation plots are particularly palata-
ble to geese and caribou, probably be-
cause the native vegetation senesoas
mare rapidly than that in the plots. In
1972 the caribou ruined 2/3 of the
fertilizer trials during the night before
yield measurements were taken. In
1973, trials were conducted in fenced
plots, but caribou eventually jumped
the fences and grazed in the plots. For-
tunately the 1973 data were collected
before the plots ware grazed,



Other information applicable to the
tundra vegetation project was obtained
from & two-yaar Tundra Biome study at
Prudhoe Bay which involved transplant-
ing clones of grasses from several locs-
tions in Alaska and Colorado Into an
experimental garden, A briaf, but quite
jnteresting Tundra Biome project was
also conducted at Barrow in 1973
wherein the effects of fertilizars an
carbohydrate and nitrogen reserves In

native grasses were tested,

These projects, which may seem to
some as being rather removed from
agriculture, ara actually closely tied to
fartilizer use, and grass seed and forage
production,
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On December 24, 1973, just ane brief but eventful vear after joining
the Institute staff, Milton Barzee died of an apparent heart attack.

Milton was engaged in plant physiology and environmental research
activities of considerable significance 1o Alaska, Various petroleum com-
panies operating in Alaska were funding his research projects which dealt
specifically with revegetation problems being encountered by those com-
panies. Furthermore, his training in the herbicide field qualified him 1o
fulfill a critical need for wead control research and associated subjects.
Miltor also had a deep interest In various facets of seed praduction, a
budding agricultural industry in Alaska,

Milton first arrived in Alaska on an interview trip August 23, 1972,
On August 25, 1972 he was whisked to the North Slope where extensive
research In revegetation is underway. An early taste of winter conditions in
the Arctic did not deter him from seeking the University of Alaska
position, He cbviously welcomed the ressarch challenges he found in
Alaska,

After moving to Palmer in January 1973, Milton bacame vary mich
involved in revegetation research, He initiated a comprehensive research
project on seed germination both on the Marth Slape and at Palmer, Seeds
were treated with hormones and other test salutions and then planted in
field plots at Prudhoe Bay. He also initiated trials studying temperature
effects on germination. Before moving to Alaska, Milton supervised the
construction of the I[pstitute of Agricultural Sciences’ thermogradient

plate, a complex piece of equipment tor establishing and controlling a
temperature gradient across a metal surface. With this equipment he tested
the germination of about 20,000 seeds slong a temperature range from

IN MEMOR 1AM

near freezing 1o 80° F.

the only person in

Milton A. Barzee (1942-1973)

friendly mannar.

Milton was involved in research being conducted both at Palmer and
Prudhoe Bay on rehabilitation of ail spill damage. Much of this was
concerned with the effects of burning as a means of cleaning up oil spilis.

Passible environmental effects of various materials propased as hydro-
static test fluids for the trans-Alaska pipeline also came under Milton's
purview. His findings have led to the continuance of this important work,

Just prior to his death he completed an extensive review of re
on the effects of certain air pollutants on northern latitude plants.
review probably constitutes the most exhaustive compilation of past and
current research of this nature in existence.

Milton's graduate training, both
doctorate, was as a crop physiologist with emphasis In weed contral work,
He obtained his bachelor’'s degree at Utah State University and his master’s
at Ohio State University. He had just completed his final requirements for
the Ph.D. degree from Qregon State University in November, Milton was
Alaska filling a professional position In the very
important field of weed control work, He had initiated research on the use
of harbicides and their residual affects. He was particularly interested in a
new, experimental herbicide that appesrs to have considerable potential
for cropland and roadside application, His death has created a critcal need
in Alaska for a professional person in this discipline.

Milton has been deeply missec
was estegmed by afl of his assoo

the Alyeska Pipeline Service Co.,
Atlantic Richfield Co., Battelle Memori-
al Institute (prime contractor for Gas
Arctic Systems), Canadian Arctic Gas
Study Limited, Exxon Company, Shell
Qil Co., and Union QI Company. The
Tundra Biome study receives funds
fram the MNational Science Foundation

and wvarious oil company and state
souroas, [
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