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From The
Director’s Desk

Agriculture in Alaska as well 25 across
the nation has moved into a new era of
public awaraness. During the past year,
the Alaska Leaislature passed Senate
Concurrent Reasolution No. 77 to establish
it camiprehiensive and meaningful
agricultural  polioy  that encourages and
promotes  the wise use of agricultural
respurces within the state. As a result, an
Agricultural - Poliny  Task Force was
appainted 1o study legislative options
for implementing this policy. Morsover,
the Gavernor of Alaska announced that a
major goal of state government is 1o
lop indusiriass based on renswable
resources including fisheries. farestry, agricultura, and gutdoor recreation.

Specific objectivas almer at accomplishing this goal include

E

* Broadening the economic base of Alaska through expanded
development of land for the production of agricultural and forest
products

* Stabilizing real food costs by increasing food groduction in Alaska

o reduce the almost complere dependence of Alaskan consumers
on foad Imported fram Quitside:

Providing alternative job opportunities for Alaskans through the
expanded production of food and fiber as well as the necessary
supporting services for agriculturs, forestry and outdoaor recreation,

and the guality of food avallable in Alaskan communities.

e Assisting in meating the natic

nal goal of Increased food production

ta meat world food needs and to aid in maintaining a positive paosition

tar the United States in tha balance of world trade

To provide the technology necessary for these ohjectives, the Alaska
Agricultural Experiment Station must increase research on improvad crop varietiss,
innovative cultural practices, and improved forest and range productivity. |t st
sxpand research in animal nutrition for improved milk and red meat production.
Wa must meet the research needs of an expanding greenhouse and landscaping
industiry. We need to develap the enormous potential of Alaska's surplus industrial
hegt from power plants and pipeling pumping stations for use In agricultural
praduction and processing. We must develep ecanomic research necessary for the
profitable management of Alaska’s agricultural, rangs, forest, and recreational lands

We need the results of this work for home gardeners, subsistenice farmers,
part-time farmers, large-scale commercial farmers, land managars and consumers.
Moreover, we must teach people to be good farmers, good forest managars, and good
recreational land managers.

Toward this end we have organized an undergraduate program in Natural
Resources Managament at the University of Alaska to provide broad training in the
various renawable resource fields of agricultura. conservation, forestry, land-use
planning, outdoor recreation, and watershed management. This academic program,
as well as the research programs of the Agriculiual Experiment Station, the Forest
Soils Laboratory, and the Institute of Water Resources, is included in the School
of Agriculture gnd Land Resources Management at the University of Alaska at
Fairbank 5.

The role of the Agricultural Experiment Station in developiog agriculture,
forestry, and autdoor recrestion in Alaska will depend to a grest extent on the
support of the Governor, Legistature, Board of Regants, University administration,
anicd the people of the state. With continuing support from these individuals and
organizations, we look forward to an improved capability to serve the citizens of
Alaska. O
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Farmers
ed in what

inchers, and agrnbusing

Tirms are as interest-
appaning In outdoor recreation as are those in

recreation enterprises, land managing agencies, and the general
public. This is understandable since outdoor recreation s in

nd offers a potential
opportumity for econamic development as well. Therefora, the
Alaska Agricultural Experiment Station does research in out-
door racreation along with its studies in agricultural produc-
tien and marketing.

Previaus recraglion resss

pampetition for rural land and re

Lree

ch at the Experiment Station
arned with statewlde planning, and with priviste
campground operaticns, In 1973, a "Catalogue of Assistanie
for Outdaor Racreation Projects™ was produced for the Alaska
Divisian of Parks (1), This decument indexes federal, state,

'

and private programs which support the nosts of planning and

has been con

develapment of outdoor recreation lands and facilities. A
procedure for ranking proposed projects is outlined In “A
Mathad for Establishing Cutde

in Alaska”™ (2), The Division of Parks 1s considaring atioption

of the procedure for selecting outdoor recreation projects 1o

ar Recr=ation Project Priorities

3

be federally funded, "'Outdoor Recreation Besponsibilities in
Alaska,” also prepared for the Division ol Parks, is an slement
in the State’s comprehensive outdoor recreation plan (3], The
duby, 1873, issue of Agroborealis contains a study by Loan and
Thomas an prices in private campgrounds (4},

*Assistant Professor, Qutdoor Recreation, University of Alaska Agri-
cultural Expariment Station, Fairbanks, Alaska.
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OUTDOOR
RECREATION
RESEARCH IN

ALASKA

Leonard K. Johnson®

A major research etfort conducted by Station personnel
within the past year studied outdoor redres
national forests. Funded by a grant from the F

forest and Range Exp

ion in Alaska’s

o KA ieannnet
J R INQITTIWeEST

arirnent Station of

the U.S. Forest
Sarvice, with additional support provided by the Agricultural
Experiment Station, this project
1. Describe the recres
tinnal forests,
. |dentify and des
e forest ysers,
2 Assass facihities and services, taking into gonsicera
Litony  evaluastin

UsSrs,

ven objectives.
tion resources of Alaska’s na

cribe recrealon patterms ot select-

15 and prefarences exprossed by
4, ledentify and summarize preferences indicated by
visitors to the national forests,
b. Develop a systematic method by which differences
in the uss c iti

ke -'l"l.-ll'n,', ed and « x| Hained,

various recraatlon apportunities may

wtdoor

. Qutline a method for evaluating propose
recragtion eve |-‘| nerts
Z Examine the economic stfect of recreational use
ot the national forests,
Forest Service Inventories of existing resources and
facilities In the Tongass and Chupach National Forests and
an=site Inspection are providing much of the data to describe

the forests’ recreat
8t

n resources and opportunities. Secondary
sources such as the Bureau of Census reports on population
will contribute to the sconamic anahysis, Visitor surveys are

producing information on wse patierns and preferences for
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facilities and services, Parsonal interviews ware conducted last
summer at salected camparounds and visitor canters. Questian-
naires were distributed as part ot the naturalist program
conduated by the Forest Service on the Alaska State Ferry
Systerm. A year-long mall survey ol residents of Seward,
Cordova, Kelchiikan, and Hoonah is nearing complation; 4nd a
year-lang survay Of peraons using remote cabins has fust begun,

Mare than 4,000 individuals are expected to respond to
thiese surveys, Approximately 2,000 guestionnairés have been
returned alresdy, and sre now being coded for computer
processing, Praliminany resubts will be published later this year.

The Farast Service has created a special unit of its own,
The Alaska Planning Team, which s conduating a major study
of the proposert Wranazll Mowntains National Forest. The
Univarsity of Alaska is assisting this team with the investigs-
tion, and researchers at the Agricultural Experiment Station
are responsible for the outdoor recreation section of the
project,

The Burdau of Land Management (BLM) has funded a
study of recreation in the Denall Highway area and the impact,
of affroad vehicles on wagatation and soils there. The ohiec-
tives of this project inchude:

I\ Datermine  the types, amount and lgeation of

recroational activities in the Denall Highway ares.

2. Deveiop basic information on vahicle users relating
o patems of use, preferences and motivations,
and social and ecanomic characteristics.

3. ldentity and describe major soil types and plant
species in areas of vahicle usa,

4. Datermune relationships snd effects of different
gmounts of vehicle use on soils and vegetation,

b. Revepetate an arga such as the Denall Camp-
graund, which has been made barren 85 a rasult of
excessive traftic.

The BLA has received a pmliminary repart on the sail
and vepetation portion of the study. It was noted that where
urave| or rocks lie on o just beneath the soil, the area was less
suscnptlble 10 erosion caused by off-road vehicles, although
Lthe vegetation on such scils was mare subject to injury or
destrugtion, Taller shirubs were found 10 be mare susceptible
ta vehicle damage tharn the low growing plants, with sedpss
apparently the mas! registant 10 sustained traffic.

The BLM s considering a continuation of the recraation
portion of the study in order (o obtain mare information
abont aff+4nad vehicle users and cenflicts betwean off-road
vehicle use and other recreation activitiss, The investigation
woalld keap track of recreation use far comparison with past
patterns in order wo identify any sianificant chanoes that might
e occurring, as well as to consider the effeat of recreation
activity on natursl and cultural resources Iy the area,

Agricultural Expariment Station lunds support "Deter-
minarits of Choige in Quidoor Recreation,” g western remonal
proct related to the work for the BLM In the Denali Highway
area, Resgarchers. are studying the reasons why people make
the choices they do with regsrd ta their outdoor recreation
activities, Using dats chtained fram the BLM projects, they are

€  January/1977  Agroborealis

examining the relationships betwean off-road vehicle use and
factors such as location sitarngtives, costs, and oerain individ-
ual characteristics relating o lile-style and ecanomic level, The
results will aid land manspers i the difficull process of
aliocating funds and land to verious usss, one ol which s
outrloar recreatian.

A new prject will examine changes in rocreationgl
aotivitles made by tourists because of changes in etonomic
ainditions. For example, increasing ensrgy costs may cause a
iourist to szlect a different meadns of travel, Such chanpes
might result in sorme commurities enfoyving an mcreasect sharg
of visitor dollars while clhers experience a simaller portion.
The effects of these changes on Incal econonmes is important
o govern nental decisions alout ruval develapment.

Other racreation research investigates practical problems
invalving people, resources, and management decisions. 1t isa
lofical part of the Alaska Agricultural Experiment Station,
whitre studies of soil, plant, and animal relatinnships. and
processes yield vatusble information about the areas and
resources which provide the setting 1or autdoor regreation
attivities, Revegetation rosearch along the trans-Alaska gipe-
line corridor, far example, may show public tand managers
how 1o restore or rahabilitate areas damaoged by recreation
aclivity,

Sall analysis lespeclally with regard 1o physical charace
taristics) is important In racreation site selection dnd tacilities
devalopmernt. Hoeticultural scientists working on ornarneritals
produce information, technigues, and plant materials vsed in
fandscapns managament., Tha recreation benefits of harseback
riding are wenhanced by the efforts of anirnal scientists
Econemic analysis of production and marketing of agricu(tural
cormmodities can be used to examine the rural davelopment
potential of tourist enierprises.

Looking to the future, Agricultural Experiment Station
parsonnel will continua (o consult with federal agendies regard-
ing recreation research nesds In Alaska, State auencies such a5
the Divisions of Parks, Tourism, and Ecgnomic Enterprise,
Native corporations; local governmeants; private firms; and the
genaral public will have an jnereasing aerest in autdogr
recreation research, The Station will centinue to prowide
information and advice to governmant agencics, private firms,
and individual citizens regarding outdoor recreatiogn and land
use, as well as economic trends, area planning, and rasaurce
allacations ant their eltects in Alagka. O
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Alaska’s unigueness has always besn
a sonrce of pride for s citizens.
Geagraphically situated far fram “The
Lower 48" wilh a subarctic climate
and  regionally  diverse  landscape,
Alaska's citivens have found extensive
tade with other regions to be @
nacessary characteristic of Alsskan
living, Trade, in both durable and
nondurable  gonds, has  became
important because Alaska’s developing
agriculture and industry does not yat
have the rapability to provide for sll
cansumers and, for some products,
is nat ever expected to do so,

The nesd for inbound trade has
historically created @ high degree of
interdependence between Alaska and
Washington. Washington has been 8
major  markstling and transportation
certer for Alaskan trade because of its
pecoraphical  proximity and  physical
distribution facilities. Yet, the strenath
or degres of Alaska’s dependency on
Washington has anly bean subjectively
estimated  and  never  quantitativaly
analyzed, At present, the transportation
and physical distribution  system s
tacing new short-run stresses hecause
of the ongoing extractive resource
beom and its accampanying demands
for consumer and industrial goods.
In the long run, as Alaska's resource
development matiures,  increases  in
Alaskan export trade right affect the
trade channels between the states as
el

The lack of specific infarmation
about  trade prolile, direction, and
potential increases resulted in 8 mutual
reglonal study between the Agricultural
Experiment Station at the Univarsity of
Alaska and the Deparimant of
Agricultural  Economics at Wahington
State University. This an-going study
has generated results broad in emphasis
but specific in  information,  These
results, reviewed harg, indicate the
impacts of, and opportunities for,
mare efficent end ncreased import
and  export trade between the two
E{Ates,

*Associate Professor, Washington State Uni-
varsity and Visiting Associate Professor of
Economics, University of Alaska Agricultural
Expariment Station, Fairbanks, Alaska; and
Associate Professor of Economics, University
of Alaska Agricultural Experiment Statian,
Fairbanks, Alaska, respectively,

Trade Interdependencies:

The Case of Alaska and

W ashington

Kenneth L. Casavant

Wayne C. Thomas*

Alaskan Economy - Boom or Bust

In order to examine the potertial
interstate mavament of goods betwasn
thie states, an acourate projection of
the growth potential and composition
was nesded. An initial study examining
the “Bocom or Bust” characieristics
of the Alaskan ecopomy  was
undertaken {1). Alaska’s resource base
and past developmental surges wers
analyzed, allowing a  qualitative
projection of the potential level of the

ecanomy  and  the accaompanying
pressure on the physical disiribution
and trade sactors

The review of the twao previaus boam
pericds in Alaska history (gold rush and
military}  revedled  specific  problems
that caused the “hust” component
o guckly follow  the  boom.
Inadeguacies in  government policiss,
transporiation  favilities, angd human
and physical capital investments were all
sontributing factors.
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It was found that data on industry
structure did not allow a comprehensive
charting of the <tate’s economic
progress.  Research was nesded  on
industrial linkage snd multipliers in the
scanamy 1o determing developmernital
and trade policies (o avold & “bust”
lallewing the presant oil boom, These
atudies on  the nternal structure of
Alaska did agpear to be the logical
step in gquantifying  tha  physical
ditribution dependency, present and
patential, berwenn the states,

An Applied Input - Output Study

An input-output madel of Alaska
was develaped 1o exarine the econamic
ipaEct of incregsed (rade belwesn Alas-
ka and Washington {21, The model
allowed identification of economic
multipligrs in Alaska, and probable
grawth sectors affected by the ol
[y,

The income  and  @mploymar
multipliers for the Alaskan economy
are indicated in Table 1, It ¢an ba segn
that  for every ingreases dollar of
ihcame n agriculturs, $1.80 ot incame
it oenerated  throughouwt  the  tolal
seonoimy.  For  every additional  jobs

created in construction, over three jobs
are wreated in the total econamy.
Agriculture, with its capital-intensive
technology, does not have a very strong
eftect an labor in the economy (3).

The largest effects of the oll-induced
growth, other than the obvicus oil ar
Gas sector, are projectsd to e in the
saivice, FIRE (finance, Insurance, and
real wstate], agqricultura, énd Lrade sec
tors of the Alaskan economy, By 1980,
the demand Tar ggrioulture and resuitant
Qutpyt s expadled to be 274% owver
1972 production, while the Irade sactor
Is also projected 1o expErencs the same
percentage incraas. Although the apri-
culture seclor's output hgs been statile
over the past ten years, It policies werg
Instituted W open up potentizl new
lands, Alaskan agriculture could be ex-
pectad to provide an oulput nearly
three times its present leval, given its
present share of aconamic activity.

The state of Washington is, as expact-
ed, experiencing strong unpact on its
gconomy as a resdlt of Alaskan trade,
The input-output model of Alaska was
combined  with existing input-output
tablas tor Washington (4). This ingdicat-
ed that in 1080, Washingtan seators of
agriculture, manufacturing, transpor-
tatipn, finange, trace and houssholds

Table 1. Multiplier analysis of the Alaska economy by impact

ranking, 1972

Gross tnonme Multphar

State 2498
Mitting 293
Fish Processing 287
Oil & Gas 270
Construct jon 2.34
Fulp 2,30
Lurmber 1.87
Cammunication/Utdities 1,87
Transportation 1.84
Agriculture 1.80
Fislt 1.74
Manufacturing 1.72
FIRED 1.70
Trade 1.6
Service 1.63
Forest 1.61

aFir\tnce. Insurance, Real Estate.

Empioyment Multiplier

Fish Processing 6.03
Construstion 383
State 3.17
Manufacturing 2.82
Fulp 192
Lumler 1.437
Trangpariation 1.25
Mirii g 1.25
Qil & Gus 1.19
Commurucation/Utilites 1,19
Trads 1.0
FIRE? 1.07
S=1vice 1.04
Fish 1.03
Ferest 1.02
Agriculture 1.01

Source: Logsdon, Charles L,, A Structural Analysis of the Alagka-
Washington Trade: An Input-Output Study, Unpublished Master ot
Arts thesis, Department of Agricultural Ecanamics, Washington Stote

University, Pullman, Washington, 1975
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will experience the greatest impact from
atl amd gas development in Aleska,
Seattie (Algska’s transpartation, finan
cial and 1eadde center), and the saricul-
tural areas of Washington will benafit
mrst frorm Alaskan ol devalopment,
The wtal etfoct in Washinuton will be a4
0.3% m 10,6% incresse in Washington's
1otal output, not Including other taclars
mfluenumng chanpga in the Washington
BCONAITY,

Trade Profile: Water-Borne Commerce

The interdepandancies berweon the
Alaska and Washington erariormes vary
according (o the amoutits and types of
products mowving between the two states
and how thaso progucts ard moved. In
the past, quantitatiwe estimates of
\‘Jal‘.‘f'bl'ﬁl e cammearee WEr'D never
detimite in amourt or where the
shipments ook place A maiar
ceinponent  af  this project was 1o
irveEntory ardd suminer g owater-borne
lracte Detwekn the stales

An earlier study  indicatsd  that
Washinaton proviges 80% of Alaska's
water-horna lrode (1), However, initial
findings suggest lowsr dependency than
axpectad (8] Howevar, whan patrofaum
products  and  woad  praducts  were
extluded, Wathington did bhandle
between 90% and 95% of Incoming
water carge tn Alaska, depending on
the commadity being considered. This
trade  is  imporwnt  te Washington
becduse the Alaskan market comprised
23% 1w 36% of towl Washington
roastwise shipments, 1968 to 1872 (5).

Anchorage s the major Alaskan
receiving part for Washingtan
shipimants, with Katchiken serving as
the {rade center far the Southeast.
Ancharage handled from 27% 10 7%
ot total inbound movaments, 1966 to
1973, Ketchikan averaged agbout 8%
el total inbound shipments durlng those
yHArS ‘

About 60% of Alaska outbound
mavements anginate from the sauthem
part of the Alaska Peninsula, Anchorage
gceounts far about 16% of outbound
shipments. As the lwmber and fishing
industres stagnated in Southeast Alaska
in recent years, exports from thess
areas decreased in relalive importance
(a)

Gengral information on commodities
moved botween Alaska and Washington,
for 1966 to 1973 by tonnage and by
port, have beert analyzed and will be
published (B). More specific information
o individwal ports. commadities or
vears is available from the authors



Barriers To Trade
Econormic activity In Alaska has
reached successively new heights as the
deveiopment of the BOO:-mile ail pipe-
lime from the Mortn Slope 1o Valdes
becomes a reality Alaska has chanped
friom a relatively iEolated sounomy 1o

changes, These rapid changes have put
trermendous  strain on the  physical
distribution systam serving Aiaska and
Washimoton trade. A survey af trans
poriation  agencies.  retailers,  whaole-
walers, bankers, povermmmsnt officials and
community leacers was unaertaken to
identify probler areas aftecting trade
flo Survays and intaryis
conducted In fall, 1974 and again in fall,
1975, both in Seattle and various Alas-
kan communities.

The problems affecling trade
bBetwean the twe states variegl in injen-
sity by renlan within Alaska and ac-
curted i the transportation; storages-
warshousing, insentary  contral  and
finance and labor sectors of the trade
industry 16).

PMuch of the existing capacity i the
transpertatlion systam serving Alaska has
bean absorbed by pipeline-ralated mowa-
ment, thus disrupting  the normaEl
pomimerce and trade. in 1974, some of
the alraady short barge capscity was
diverted 1o the North Slope, thereby
lengthening the  lead dme belwesn
ordaring of goods and expectad arrival
trom geversl weaks to, In sonie Gages, as
much &s six manths for marcharts in
Imterior Alssks [n Southeast Alaska,
sarvec primarily by Foss Alaska Lines,
Marthland  Marine  Corporation and
Bayer Towing Company, the pipeling
disruptions ware less noticmanle.

Yat, in all areas of the state the
gonds  were  able 1w mave forth,
although  the incorweniences  caused
were: substantial. There was increased
use of the Southeast Corridor, Alaska
Marine Highway and Alaska Highway.
Tha toef using truck and fermy-trusk
combingtion was higher f©ut as |ead
times increased and routes jammed on,
these altermafive routes becarna mare
arfractive.

The need for increased shipping
capacity was pronounced fn 1974 |t
by 1975, additional capacity was avall-
able. The ncrease in Sea Land ship
riutnbars; the advent af Tatz, & new roll
an-rll off trailershig (the 5.9, Great

NS N

Land}, mew bange servics from Partland,
trrorm Prnce Rupsrt and 8 proposed
service from New Westminater, British
Caluntbia have all ingoraasad the capacity
and flexibllity of the transportation
syslem servicing Alaske-Washinglon
tradé, Changes In ICC directivas bave
mmade the Port of Seattle more effidient
in roarshalling the goods to ba moved
(B).

Warshouse capacity was axtremely
shiort in 1974 and was still scarca during
the 1875 shipping ssason. Cantainers,
anee delivared in Alaska, have Historir-
ally served as storege space, for the firms
found that containers were amptiad
very siowly by many of their customers.
Witk sn increase in demurrage aod 4
straong publicity campalgn by the con-
tainer compamies, accompanied by oa
oom in warehousing in Fairbenks and
Anchoraga, this storage proolem  hes
snmewnat dirminishad.

Gthaer aress of inatficiency in the
trade sector were in inventary control
by the firms, labior scarcity or poor
guality labor dus to pipeline employ-
merit and shortage of credit as the
gtpte  became more capital deficient.
Historic reliancs an Seattle finance (8
in the pracess of chargs becauss ol rew
progressive  banking  estabilizhments in
Adaska. WNew firms do  hawe gredit
diffizuliies until a ‘cradit rating has been
astallishied

Future Directions for Trade

The problems occurring e the
phyaical distribution system are raal,
bt Lhey are being accormmodated. The
net effact is substannally  ingreased
coaks of marketing antl distribution (€]
The "boom town philosapby’ of pre-
sent tlay Alaska may find thesse casts
prasently acceptable,  but for  future
vears will fimd efficiency and balance
necessary characteristics of the market-
ing system serving AlpckaAVashington
Lrade.

Additianally, as Alaska devalaps it
renewable  resources o
economic fluctuarans causad by non-
renewable resourca developrment, the
physical  distributian  systam il
become a two-way street. Exparts of
agricultural, forest and industrial gonds
require outbound  movwement, while
iourism and Trported  goods  eenquirg
inbgund rovaments. The Future iy
well hibld a balance for Alaska and

MR 2eE

Washington trade, a balance basad an
gfficiencias of production and  trans-
portaton. Attainmeant o f gty
afficiencias will continue 10 be & maol
thrust of our continuing  researuh
oetivity. O

Acknowledgments

Presented  at the American  Agri
gultral Epanomics Association Annual
Mloetings, Pennayivania Stale University,
Liniverelly Park, Pennsylvaria, August
[ =18, 1976, An eatller papsr wWos pire-
sen el at the Pacific Novthwest Region-
al Evonomic Conferonce, Wictoria,
British Colurribia, May 7, 1876,

Tha study reparted hevain was Tund-
ed undar NC122 "An Boonomis Arraly-
of Presant and Potential Trads He
n Alaske and Washingtaon,” & Co-
operative StateRepianal Froject
berweer  the  Unpversity of  Alasks,
Fairbanks, Alaska, and Washinnion
State Umiyersity, Pullman, Washington.

Wi

o

REFERENCES

1. Logsdon, Charles L, Kenpeth L. Cassvant,
and Wayne C. Thomas, Boom or Bust
Economy — Past History for Alaska?,
{&bstract), &merncan Joornal of Agrical-
turnl Ectinomicy;, Vaol. BE, Mo. B, poge
1205, December, 1974,

2. Logsdon, Charles L., and Kenneth L. Cass-
vant, Alaska-Washingron Trede: An Ap-
plisd Input-Output Study, sccepied for
publication as an Agncultural Ressarch
Center Bulletin, Depsrtment af Agricul-
trual Economics, Washington State Unj
versity, Pulliman, Washwngion, Decembar,
1978

3. Lomdon, Charles L, enneth L. Cassvant,
and  Wayne €. Thomas, Input-Output
Tahiles for Alaska; A First Laak, in review,
Agricultural Experiment Stetion, Univer-
sity of Alaska, Fairbamks, Alaska.

4, Graduate School of Business Administra-
tion, Input-Output Tobles for the Washing-

ton Economy, 1867, University of Wash-
ington, December, 1870,

. Weananen, Martin, Wayne Thomas,
Charles Logsdon, and K., L. Casavant,
Alaska-Washington Trade Profile, Part 1
Water Borme Commerce, in reviews, Agri-
cultural Experiment Station, University of
Alasks, Fairbanks, Alaska, 1975,

6. Thamas W,, M, Waananen, C. Marsh, and
K. Casavant, Alaska-Washington Trade:
Problems and Potentials, in review, Agri-
cultural Experiment Statlon, Unsaraity of
Alaska, Fairkanks, Alaska, 1975,

53]

Agroharealis January/1977 9



Figure 1, Soil collection sites for
growth chamber evalustion,

. Anchor Point (Cohoe surles)
Anlak*

Caswell (Kashwitng sorias)
Central®

5. Chalkyitsik®

. Chuathbaluk*®

Circle Hot Springs®

. Delta-Clearwater®

. Delta Junction {Nenana serigs)
Falrbanks [ Fairbanks saries)
. Fairbanks {Salchaker series)
. Fairbanks {Tanana series)

. Fort Yukon®

Haines®

. Haines™

. Homer {Beluge serjos)
Hamer (Kachemak seriest
Hauston {Homestesd sar hes)
. Juneau®

. Jungau*

. Kashwitna {Nancy saries)

. Kashwitna (Susitna series)
Manilay Hot Springs®

Minto {Minto series)

. Maprowne (Tustumena series)
. Mimilchik (Island series)

. Palmer (Knik series)

. Ruby*

Soldotna (Soldotna series)

. Trapper's Creek (Rabideus seriest
. Tyanek [Mutnale secies)

_/ *Soill serigs not namedd.

Evaluating Alaskan Soils

T. E. Loynachan®

World poputation continues ta grow, and imare of the
prime agricultural land is taken out of production to support
urkzan expansion and development. Areas previously congider-
ed marninal for asgricdltural preduction are therefore being
reayvaluated,

The arctic and subarctic regions of the world contam
vast undeveloped acreages of land which may require future
davelopment 1o prevent world starvation. Alaska contains an
estimated 8,852,000 aaes of land which have few limitations
for crop production (1), Additicnally, anather 4,669,000 dores
hava cropiand potentizl, needing anly minar corréctions such
as irmigation. With the future development of these areas, and
the contmued development of existing agricuitural centers,
methods of acourately predicting and avaluating the nutrition-
al status of these s0ils becomes essantial.

Evaluating Soil by Measuring Plant Growth
The wltimate method for determining a soil’s nutrient-
supplying powar 13 by growing plants in the soil and measuring
the guantity of nutrients removed by the agrowing plants.
Howeayer, when infarmation is desirsd from many widaly

" Assistant Professor of Agronomy, University of Alaska Agricultural
Experiment Station, Paimer, Alaska.
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separated sites, the logistics of raising plents on these sites
makes this method difficult. A separate alternatos (s to bring
the desired soils tiz a central lotion for evaluation.

During the summer of 19?‘" soils were collected from
31 Alaskan sites (Figure 1). Dr. Frank Wooding, Mr. Steve
Sparrow, and Cooparative F.:-:tﬁns.irm parsonnal helped obtain
thess samples, Two additional collections were made in the
stimmer of 1976,

Samples ware takan from virgin land when possible, The
surface arganic duff (unconsolidated and decormnposing surface
litter ) was removed, and the top layer of mineral @il included.
Removal of the duff simulates the surface scraping necessary

n glearing new land

After arriving at Palmer the soil samples were soroened
and stored at 2° C, Studies are presently underway (Figure 2)
to evsluate each soil undar controiled environmental con-
ditions to determine the response to a) lime additions, b)
mitrogen, phosphorus, and potassivm  treatments, asnd o)
secondary and micrenutrents such as subfur, magnesiym,
molybdenurn, copper, 2ing, iron, boren, and manoanese, Two
hundred and twenty-five cublc cantimeters of each soil, along
with the faertillzer or lime, are added to esch ugldro.' styro-
foam cup. Five Wesl barley seedlings are than transplanted
into each cup




Figure 2. Growth chamber used to evaluate soil by measuring plant growth.

Growth Chamber Simulates Alaskan Conditions

A growth chamber s a self-contgined unit which con
trols the soll-plant anviranment. The cald-dominated, |ong
days of Alaskan summers are simulated with day and night
temperatures of 60° and 48° F, respactively, with 16 -hours.of
fight. T|'|l‘jf,, rrespective aof the olimate conditions at the site of
milection, all soils can be uniformby evaluated under identical
environmental conditions, With the eliminatian of climatic and
spasonal effects, sole cansideration can be given ta physical
anc charmical propertieg of the sail, Sullability for favarable
plant growth al @ given localion from which a soll was
collected can not be directly detarmimed from this study since
the various climatic tactors were not evalualed. Phanology
[2) and remate-gite studies (3] being conducted by Exparimeant
Statian persennsl at various locations throughout the state will
provida valuable information on local climatic conditions

[

whigh can supplement information gamed from the: growth
chambper 1asis.

1.Or

0.5

PLANT RESPONSE PROBABILITY

LOW MEDIUM

HIGH

|
|
i
i
|
i
|
i
i

S

0.0

AVAILABLE SOIL NUTRIENTS
Figure 3. Ideal correlation between level of nutrients indicated
by a chemical soil test and plant response if nutrients were
added to the soil.

A second objec
chemical soil tests
Alaska, The analy J
chermical extraction of the nutrients. Sail testing obtaing an
inckcation of the sofl’s fertility status. For a valid test, Uhis
farthlity status must be ralated 1o the capacity of the sail to
releass its nutrients to plants throughowt the grawing seasan,

Historicdlly, oumerous

tive ol Lhig study is 1o eveluate existing

= proceduras suitable for

il samples mandates

extracting (roceduras Nave been
devaloped and wide variations of lechriguas avg used tiday in
soll-testing labovatories throvghout the Urnited Stales. A
physzical and chemical praparties of soil vary Trow region 1o
region, so da the most sultable extracting technigues. Whan
different chemicals ar lemicals are used,
differemt quantities of nutrients are sxtracted. The moat
dasirable proosdures  should

cancentrations Of

indicate 1he probability ol a

favorahble plant respornse |7 a specific nutrient (5 added to the

soil IFigure 31, Usually, the lower the level of nutrientt as
shown by a sail test, the graater the chances a favarable plant
response will oceur (F the nuirient s added to the soll,

dlthough this response is not necessarily guarantead.

Comparing Soil Evaluation Methods

In this study, sail will be axtracted with varipus cherni-
cials for nitrogen, phosphorus, potassium, and several of the
secandary  and micranutrients.  Addivonally, three  lime-
recuirement tests will be evaluated

The growth responss of plants in (he growth chember

favorable plant respanss can thus be stati
This extractant should be b

laboratory. O

any for soil festing in the Palrer
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MEAT PRICE TRENDS IN
FAIRBANKS AND SEATTLE,

Fanbanks and Seattle meat prices
during 1972 were cormpgared in the July
1873 issue of Agroborealis |1). Pessarch
was continued thraugh 1275 o ascer-

*Research assistant and Economist,
respectivaly, University of Alaska Agricultural
Experiment Station, Fairbanks, Alaska.

1073-1075

Virginia H. Burke and
Monica E. Thomas*

tain patierns in meat price Huctuations
trom 19731975, This information on
meal price patterns is particularly rele-
viint al Lhe present time., Beant high
ratas of inflation have slowed (he ex-
panding purchasing power of con-
sumers, nationglly and in Alaska.
Fairbanks shoppers have been particu-

LT

nn

larly affectad; these consumers already
faced wery high costs fer all consumer
jtems.

Eight retail meat cuts were selacted
for price analysis: cemer-cut perk iain
chops, wround beal, bonein  chuck
steak, boneless top round steak, T-bove
steak, whole fryers, Hormesl bacen, and
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Hygrada Bail Park wieners. Prices wers
recarded for three retail chain stores
both in Falrbanks and Saattle. Mest of
the meat wld by thesa stores came fram
whaolesglers opersting in northwest
Washington, Wholesale prices for Fair-
banks ard Seattle were  therefore
dssured to have common determingnts,
F.0B. price differentials warg influ-
.enced, of course, by relative transpior-
tation casts.

Average Yearly Meat Prices

Prices tor all sslected retall meat culs
axcapl ground heet increased In both
Fairbanks and Seattle gwer the
19731975 thne period (Talile 1).
Ground beaf prices werd highest in 1974
in both cities. All gight meal cuts were
nigher in price: in Fairbanks than in
Saattie.

The Fairbanks-Sesttle absolite cost
per b, differentials were highar in 1875
than in 1973 for all selected meat clls
(Table 2}, The ahsolute cost per b,
differentials were svetl higher in 1974
telative to 1973 tor wigngrs and ground

beaf. The percentage cost per ih. differ-
antials for the eight meat cuts showed
an arratic pattern. An inereased diffor-
ential for absolite costs did nol neces-
sarily  coincide with  an  ingreased
difterential  for relative costs,  Thas
oceurred because In some cises Ssattle
had & higher percentage Incraase in cost
per b, mest prices, particularly over the
19741975 time period. Generally, Fair-
barks meal prices increased morg than
Seattle, bath in absoluta and relative
terms,  during the 107321974 time
period (Table 1},

Semsonal price fluctuations of the
elghl meat cuts were generally more
prancunced In Fairbanks than in Seat-
tie. The peak-minimum absolute price
differentials, withh three exceptians,
wara higher in Fairbanks than in Seat-
tle over the 19731975 time period
{Tables 3 and 4), These exceplions
wera pork loin chops in 1973, wieners
it 1974, and ground beef In 1975,

The percentegs peak-minimum meat
price ditferentials were erratic (Tables
3 and 4). In appreximately twe-thirds

1
‘ LLLLL L]
3504 .LMSUWWI NOMTHLY

NI
' |

400

of the cases pvar the time pariod, the
peroantsge differance  between peak
and minimum  prices was dreater n
Farnanks than in Seattle, Howsnsr, in
faur caws In 1975 the parcentage dif-
ferenire was arealer for Seatlle prices
than lor Faibanks pelces. In 1873, 1his
diffarence was greater in Fairbanks for
all Bt one meat cut, pork lein chops,
It is apparent ihat over the tima
period, partioutarly in 1975 Fairbanks
meat prices showed growing price sta-
Gility refative to Seattle with respect to
peErcatage  peak-minimum  medt price
differennials,

Average Monthly Meat Prices

The average manthly price for each
selectad rmeat cut, 1973 through 1975,
are illustrated on page 17. Docasionally,
the highest weekly orice did not fall
with the same Lime period as the highest
monthly average price for & particuls
cut of meat.® However, the weakly and
monthly meat price fluctuations werg
genetally conglstant.

In all months, Fairbanks meat prices
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I hane steak

Tep round steak,
baneless

Pork 1ain chops,
cafler cut

Harmel bacon

Fryorade Ball Park

WItnars

Chuck steak,
honesin

Oround beel

Whole Fryers

$£2.48

g2.11

$1.88

$1.57

£1.31

$1.27
$1.05
50.07

Table 1

Average® 1973, 1974, and 1975 Meat Prices by Cut In

$1.62

S1.E0
$1.22
$0.89

Fairbanks and Seattis

Fairbanics Seattle
I:\' :‘u‘J %
Incredse \rireqase Inoraasa
1974/ 1975/ 1574/¢
1973 1975 1974 1973 1974 14973
113 A3 116 $1.03 s2.M 104
114 $2.73 ThE $1.75 51.92 110
101 $2.40 127 $1.60 31.63 103
108 2.3 137 S1.94C 1.4 98
116 $1.67 102 1.2 $1.31 108
118 $1.71 P14 4095 $1.03 18
116 $1.05 BiE $0.78 50.83 108
102 50,07 109 $0.62 $0.63 102

The average wag abtained by summing the prices avallable for sach month and then dividing by the total number of prices.

bF- ices for April were unsvailabla,

€ tanuary-March prices ware unavallable,

T-bone staak

Tap round stgak,

onelsss

Pork lein chaps,
cénter cut s

Hormel bacon

Hyarads Bail Park
Wieners

Chugk steak,
bonsin

Ground beof

Whole Fryers

AEsirbanks prices for April yera unavailable.

bs«mm price minus Fairbenks price.

C8eatiin = 100,

Table 2

Differences between Fairbanks and Seattle

Average 1973, 1974, and 1975 Meat Prices by Cut

Difference
in Cost/Lb b

=
@
&

&
P
-~

il
p]
o

dSmum prives for January-March were unavailable.
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1973

1975

§2.47

$2.13

£2.00

1974% 1876

Fairbanks Fairbanks

as %ot Citterance as % of Diffarance

Seattle® in Cost/Lb.P Seattle® in Cast/Li.B
128 $.79 T3 .64
120 £.49 126 $.60
118 $.26 116 540
100 $.28 120 £.38
108 $.21 118 $£.20
134 $.47 146 $.47
135 $.39 147 .28
140 £.26 141 $.26

%
[ nerasse
18706/
1974

123

Fairbanks
iis ’7“,- Cif

Saztile”



Table 3
Differences between Peak and Minimum
1973, 1974, and 1976 Meat Prices by Cut in Fairbanks

1973 19742 19756
Diffarance Peak as % Difference Peak as % Difference Peak as %
in al in of in of
Cost/Lb.P Minimum?® Coxt/Lb.P Minlmum®© Cost/Lb.B Minimum®

T-bone steak $.44 120 $.37 132 $1.14 142
Top raund steak,

boneless $.45 124 %38 118 §0.78 134
Fork loin chops,

center cut $.36 120 £.39 124 0,78 140
Harmel bacon £.54 159 $.52 130 80,82 148
Hygrade Ball Park

wigners £.48 142 810 107 50,24 114
Chuck steak,

bonen $.43 138 $.30 122 50.77 159
Ground beef $.50 162 &3 128 5014 110
Whate Fryers .45 176 BSei] 140 £0.36 150
Borices for April were unavailable
bPaak price minus minimum price.
EMinimum = 100,

Table 4

Differences between Peak and Minimum
1973, 1974, and 1975 Meat Prices by Cut in Seattle

1073 1974 1976
Differance Peak as % Differenca Peak as % Difference Peak as %
i of in o i of
Cost/Lb.? Minimum? Cost/Lb.? Minimum® Cost/Lb.? Minirnum®
T-bone steak $.23 113 $.32 117 £1.00 163
Top round steak,
boneless $:23 114 5.27 15 30.63 136
Pork loin chaops,
canter cut $.43 129 534 124 $0.51 130
Horme! bacon c c £.45 140 30,79 149
Hygrade Ball Park
wienars £.40 140 £.14 1 5017 113
Chuck steak,
banein $.18 120 $.20 122 $0.54 154
Ground beef $.21 130 $.30 143 &0.16 123
Whaole Fryurs .54 167 5,07 112 $0.04 106

*Paak price minus minimum price.
bMir\irl'mrr\ =100.

C January-Mareh prices were unavailabls.
Agroborealis January /1977 15



were ghove Seattle meal prices, and
the alsolute price per b, diltérentials
were  generally  stable over the time
pericd. The mosthiy price flucluation
pattarns were [I,Jifl'- sunilar In h?.‘li,
gities; peak and minimum Prces s k-
by ocourred in the same manthe in
bwoth Fairbanks and Seattle.

Prices of five rmwat cuts showed
steady  inoroases in both  citbies, bul
month-to-menth fluctuations were véry
proneunced. The five cuts were T-bona
steak, top round stesk, pork loin
chops, Harmel bacon, and chuck steak,
Prices rermained ot record Wighs during
the last menthsz of 1975, although

*
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down  caomewhat from the summer
;\f;-{-:,.

The other three meat cuts had less
extreme month-to-month pricg Huoty-
ations. Whole fryers exnibited greater
pricd flustuations in Fairbanks than in
Seattle. The patterns were erratic for
around beef and wigners. The
gradual upward prics trend far wieners
and whnle fryars; around besf prices
were actually lower in S2attle in 1975
than in 1973 and 1974,

A word Of caution is necessary con-
carninyg this research, Only ight meat
cuts were included in the analysis.
Therefore, price patterns forf  these

was @

selectad imeat cuts may not fully mes-
syre trends for ail meats, particularly

lamb and pork, These dat
blv quite indicstive of

e proba-

price

trends, 0

EManthly price averages were computed as
the mean of weekly maat prices. Data were
collected weekly in Fairbanks and In Seattle

1.
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Timothy Yield and

Composition as Influenced

by Lime and Nitrogen

Applications to Kachemak

Soil Series

Winston M. Laughlin, Paul F, Martin, and Glann R. Smith*

Ranchers need considerable sup-
plermmental forage for winter feading
of beal cattle in the Caribhou Hills ar=a
east of Arnchor Foint and north of
Hormer,  Alatka. Yields ¢of mative
bluginint  [Calamagrostis canacdensis)
without fertllization are drastically re-
duced by onnual harv 2
grass plantings raraly survive for mora
than one year.

A former garden was the site selacted
for this Byear study ta evaluate the
eftects of ftive lime rates and 1wo
nitrogen (N} rams  an  timothy
praduction. This area of Kachemak §ift
loam is located on & south-facing slope
The entire area was rototililed saveral
times in 1966 to bresk up organic
debris tefors planting Engmo timothy
(Phlewm pratense L.).

A rendomized block design was
initiatad on June 26, 1966 with five
lirma applications (D, 0.8, 1, 2, 3 wons
par acre) and twa annual N applications
(120 and 240 pounds per acra) with
five rephications. Litne appllcations wers
mixed with the rototiller imto the wp
el Inches of soil. The entire area was
topdrassed  unifarmly  wath 102010
commercial  fertilizer at the rate of
600 Ib/A and Lhe timothy was seeded
immadiately at about 2.5 Ib/A with a
Cyclone troadcast seeder by making
sevaral  trips  pstpendicular to  each
ather far uniform seed distribution.

(Z]. Damestic

*Research soil scientist, research soil scientist
(retired), and flaboratory technician, Agri-
cultural Research Service, U.S. Departmant
of Agriculture, Palmer, Alaska, respectively.

After seading, the seadbed was packed
by driving a tractar pver it

All plots recaived 200 Ib/A of
phosphorus P} as PoOs and potassium
(K) as K20 on June 13, 1967, June 11,
1968, May 29, 1968 June B, 1970
Jung 23, 18971, and June 6, 1972,
Half of the N was applied with these
P b ['rli‘ -,‘I‘]:-r |'|-_1f‘r

was  Suj =;wii-_~_‘| ir'w'!|-'._i¢'.:gt;:f’r after the

and K treatmer

first harvest each year. ANl fertilicar
treatments weare hand breadcast on 1he
soil surface. Soil samples ware collgcied

TONS PER ACHE OVEM-DEY FOSAGE

each spring from each plot before
fertilization and after the Saptember
harvest. Samples in 1871 and 1972
warp taken ar two-inch incraments to
a six-inch depth, Al were analyzed
tming a modifled Margan's procedure
with sodium gedtate biulfered at pH 4.8
{4).

Farage fram all plots was harvested
twice per growing season, exzept In
1567 vertently grazed
the serond cutting. Al grass was cut
with @ small sickle-enupped power
mower leaving a  16dnch smibble
The first curting was made just befare
the emergence of seed heads and the
second in September (Juby 8, 19G7; July
8 and Seplember 24, 1968, July 9 and
September 9, 1969, July B dnd Septem-
ber 29, 1970, July 2V and Seplemibia
2y b July 12 and Seotember 26,
1972). The harvested area consisted
of a 2 5-foot swath cut from 1hecanter

of 26-foat plots. Green and dry welghts

when cattle inac

were  recorded ingd  representotive
samples from each plat wera ground to
pass a 40-mesh stginless stesl screen.
Mitreten  was  determinet L
modifiranon of the Kjeldahi-N method

RiNg a

by collecting the distitlste in boric
aid (1), We estimated the percentage of
dgach plot invaded by native blugjgint
o Wavy 28, 1069, June 8, 1974,

June 23, 1971 and Jure 6, 1972

Sail reaction and available NO3-N,

P205 and K20
When data for all six ye ware
canesidered,  each fire incremant

u WA
T CEEA

Figure 1. Effect of lime and nitrogen rates on timothy forage yields on Kachemak
silt loam, 1967 to 1972. *See footnote 1, table 1.
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Table 1. Effect of lime and nitrogen
of values for six years, 1967 to 1972).

pH (water)
Treatmant Juna
Lime (T/A)
] 44141
Ya 4 58¢
1 4.65¢
2 4,846
8 H.02a
Nitrogen
{Lbfa)
120 4.72a
240 4.68a
cv2 4.2%

Pounds per acre availabls

NGa-N P20g
Sept June Sepn June
Effect of lime (means of 60 messurements)

4 2%e 3244 41.3a 11%a
4 464 33.2a 44 Ga 1204
457c 31.6a 38.9a 123a
4 806 33.0a 40.6a 121a
5.01a 31.7a 38.9a 118a
Etfect of nitrogen {means of 150 measurements)
4.70a 32.1a 38.2a 121a
4 Bib 32 6a 43.5a 1193
4.3% 22.3% 22 4% 18,5%

KaD
Sept June Sept
126a 275a 2065
1313 266a 280a
1285 263a 272a
128a 2628 263a
123a 2612 275a
127a 2834 281a
127a 2644 275a
18,2% 14.2% 14.9%

TLetters following tabular comparisons refer to Duncan's Multiple Rangs Test. Maans within each column followed by the same letter
are not significantly different at the 5% level of probability.

2Coefficient of variation (C.V.) indicatss the dispersion of the Individual values sround the mean, The larger the value, the greater
tha variation within the experiment.

CUMULATIVE TONS PER ACRE

15

a

. 120 LB N/A 15T CUT
© 240 LB NIA 15T CUT
A120 LB NIA ZNO CUT

240 LB N/A ZND CUT

Il I e

T T Al a5 40

T 1215-

PERCENT NITROGEN IN FOLIAGE

Figure 2. Relationship between N concentration and oven-dry forage yield of timothy
on Kachemak silt loam, 1967 to 1972.
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increased the soil reaction (Table 1):
however, the pH ingrease below 2 T/A
was not large enouagh to be significant
The sail reaction for June brid Septem-
ber 1971 and 1972 was incressed signifi-
cantly by each ingregsing amount of
lime added (Table 2). Available NO3-M,
P20g and K20 were not influenced by
lime application,

Over the six-year period the higher
N applization sianificantly decreased the
soil reaction in September (Table 1)
and In both June and September for
1971 and 1972 (Table 2}. The NO3-N
in the soil in September 1971 and 1972
was increased by the higher N rate
Availahle P20p was not influenced
sianificantly by the amount of N
applied over either the 6- or Z-year
perlads.

Both the soil reaction and NO3-N
intreased  with each Z-inch increase
in sampling depth  (Table 2. This
increase in NO3-N in soil samplas taken
at 2-to 4-and 410 Ginch depths js
similar ta that reéported under grass hy
Puscaru, at al. {6) in Rumania. Also,
available P205 in the top two inches
was less than that at the two deeper
sampling depihs,

Bluejoint invasion

Through 1967 and 1968, the 1966
Ergmo. timothy seeding was uniform
and dense. Grass on plots that recaived
Q or 0.5 T/A grew very slowly and was
chlaraticl  throughout 1967. Native
biluejoint veluntesred an  these 1wl
treatments in 1968 and competed
vigorously with the timathy through
1872 (Table 3). Timothy also arew
TExhibiting & yellowish color.
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Figure 3. Effect of lime and nitrogen on N uptake by !irﬁuthv on Kachamak silt loam,

1967 to 1972,

vigorgugly an plots that received 1 T
lime, but by 1972 there was a higher
percentage of blugjcing than timothy.
On plets that recewved 2 and 3 T/A
lime, a poo timathy
maintzinsd and suocessfully withstood
Bluejaint invasion evern though rodents
cancentrated their feeding on timathy

COTMS.

stangd  was

Despite the two annual  harvests,
the Irvading native blugjoint responded
well to the higher N rate and increased
in vigor. Predaminantly blugjoint plots
produced  visfds @and  forage N

o
[FElE i 180 L
2 1 VA LIME

concarirations as high as thoss with
timothy alpne. Thus, when adaguately
fertilized, hlupjeint grown an soils
modified by mixing the orpanic debris

with minsral sall, can be harvested
twice yearly with contlnuing  high

yields. Some previous obsarvations and
sturdies suggested that bluejoint stands
in  the native slate  were rapidly
decreased in vigor by successive annual
mowings or by continucus grazing {2).
Yield

Wihan dats for all six years were

combingd, each lime application rate

increment over 1 T/A increased the
aven-dry timathy forage vields (Figure
T Whet gl lime application rates werg
combined, the Righer amount of N slso
produced significantly more forsge than
cid  the 1967 through
1970, more than 1 T/A lime caused
viglds to increase but with no sianificant
differences betwaen the 2 and 3 T/A
lme ppolicatinns. The data of Raith
and Bobertson (7) showed ingreassd
arass growth over g S-year period in
SBeotland on an sod organic soil with
250 and BOO IbfA lime but with no
further increases from the 0.5 1o 2 T/A
lime applications, Hawever, in our
study there ware no significant yieid
differencas batwean O snd 0.5 T/A
limie in 1867, nor batween 2 and 3 T/A
iy 1968 to 1970. The increased growth
of Bluejeint on plats that receiver] less
than 2 T/A line causerd o significant
yletd differences In 1971 and 1872,
Mean wyearly forage yields (T/A)
aver all tha Ume and N rates ranked as
follows: 1970 {5.3)>1968 (3.8)>1069
(3.0)> 10972 (2.4)>1971 12.0)> 1967
(1.4}, with each vear's yields differing

sigruficantly from the ather.2

lower. From

Nitrogen percentage, uptake, and
recovery

Figure 2 shpws the means af the
percentages of ™ in timothy foliage
for each cuttlhm of each treatment
plotted  against the oven-dry yvields.

2. The symbel>indicates “greater than,"

Table 2. Effect of lime and nitrogen (N) rates on soil reaction and available NO3-N, P20s5, and K20 at three sampling depths on
Kachemak silt loam (means of values for 1871 and 1972).

pH
water 0OWCaCY 31 MNO3-N
Treatrngnl  Juns Sapt Jure Sept Jung St Jurie
Lima (T/4&) Eltect of lime {means of 90 measurgmernts)
0 4 320 4. 24¢ 372 2.88a 41,8a 53.0b 204a
a 4.4 4260 2.86d 4 .(0¢k A4 Ga 5B.0s 2084
1 4 5680 4 Afc 3 95¢ 4 (09 42.8a 51.5¢ 214;
2 4 70b A.68b 4.08k 4320 45 Ba BE.4al 1 1s
3 4.81a 4,874 4214 4.493 44.0a 495 203a
Nitrogen
(LB/AY Effact of hitrogen (rmeans of 228 measuraments)
120 4. B2a 4 644 4.00a 4273 42 T4 48.00 2093
240 4.523 4 406 342b 4.10b 44.8a 61.0a 207a
Sampling )
depth tin.) Effect of sampling depth {mesns of 150 measurements)
02 4 4460 4,42¢ 3.82¢ 3.98¢c 30.3¢ 38.0c 1750
24 4 57b D5k 399k 4.21b 47 .8hb 59.2b 221a
4.6 4.66a 4.60a 4.08a 4 2853 53.2a 65343 232a
oM 4.4% 4.2% 4.6% 4 6% 19.8% 21.2% 17.0%

Pounds per acre avallalle

K 2\’:1
Sap June sept
200a I7a 2714
2113 27a 274
Z07a 2714 276a
207 271a 276Ga
193a 2663 27a
204a 271a 2744
203s 270a Hda
1710 2663 269a
2154 270a 275a
2253 2753 277a
18.8% 7.6% 4,0%

1r'-'1ar;~.,r feel this procedure masks variability in soil salt content and minimizes errors resulting from the liguid junction potantial.

The soil pH scale is shifted downward
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Table 3. Effect of lime and nitrogen {N) rates on the invasion of Engmo timothy by

native bluejoint on Kachemak silt loam, 1969 to 1972,

Treatinent

% native biusjoint

1969 1670 1971 1972
Lime [T/4&) Effect of lime (means of 10 measurements)
a] 65a Bda 90a 90a
% 1280 32b G0alby 80b
| 15k 1de A0k 60
2 I 4z ae O
3 ah Oc Oc Od
Nitrogen [LB/A} Effect of nitrogen {means of 25 measyramanis)
120 16a 20a 405 4Ba
240 20a 2y J8a Aba
L B7% 113% 1077% 80rRs
Increasing  lime ratas  resulted in Since this experiment suggests that
ingreased yields with  decreased N native bBlugjeint responds very well to
concentration  in the forage  This fertilizetion and to two harvests a year,
contrasts  with increases  of N annthier study was established at the
condentration of oats  with  lming Jack  Epperson  ranch. |6 this
[too small {0 be statistically significant) experiment, we will comperz hoth

reported by Qoata and Caldwell (B)
wherg both yiald and N percentage of
oat farage ware increased by the highar
Hrre ratz,

Like vield, combining all & years'
date showed the higher N rare signifi-
cantly morsased and sach linie incre-
ment over 1 T/A tendad 10 increase the
N uptake (Floure 3, Also, no sioniflcant
differcnogs in M uptake resulted from
nereasing the lime rote from 2 to 3

£A. When each yaar's dats were conaid-
aradl individually, the twa highest e
rates (2 and 3 T/A) ingreased N uptake
anly 1in 1967 and 1363, with differences
fram 1969 to 1872 net large anaugh to
e statistically siunificant.

Dioubling the N ayplication rate tram
120 o 240 Ib/A increased the N untake
yvear fram 1968 through 1871,
with anly the 1967 and 1972 uptake
differances betwesn the two N rates
baing too small to he sigmiticant

With 120 h/A, 121 percent of all
the N applled during the six-year
pernod was recovered by the plorms as
compared with 80 percent N recovery
with the 240 Ib/A rate (Figure 4). The
two higher lime retes also increased
the percent recowvery of applied N at
hath N rates. This highar recovery of
applied N probably  indicatas  that
tertilization increased the sail binlegical
activity releasing N on the decomposi-
tors of the qrgaric materal. This recov-
asry of applied N compared lavorably
with tha 83 o 121 perasnt M recavery
by Engmo timothy an Mutnala st loam
recefving T80 Ih/a N (3).

20
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timothy and native bluejaint at four
different N and two different P and
K rates. O
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Tem perature Pattern

Implicated in 1976-76 Winterkill of Plants

L.J

Lika squirrels that stare dway nuts in autumn, and bears
that accumulate fat betore libernating, perenmial plants, 100,
must make preparations for winter, In ordar to survive wirnter's
ireezing tlemperatures, plamts must first undergo  cerlain
physiolegical changas during autumn that prepare them to
sutviva tha cald, dormant saason,

. Klebesadel™

Thuse physiological changes, that prepare Lhe plant's
overwintering Lissues Lo tolerate sub-fraesdng ermperatures, are
caused Lo ocour by gredual changes in the plant enviranmeant
during autumn. The dominant anviranmantal facters that

*Reosearch Agronombst, Agricultural Research Service, U.S. Depart-

cause the dewvelopment of eold hardiness in plamts are (a)
gradually shoartgning durstion of daylight (photopariod), and
b)) progressively colder temperatures,

Flart wintarkill is of considerable econamie significance

ment of Agriculture, Palmer, Alaska, in Alaska, Tor many classes ot plants important to marn can be
°F
ABNORMALLY WARM
PERIOD IN 1975
404
30
.. _lO-YEAR
2™ MEANS
20+
|04
01 THREE-DAY MEANS
OF DAILY MINIMUM
-0+ TEMPERATURE (°F) L %
ABNORMALLY COLD
PERIOD IN 1975
-20 i ' + + i
15 30 15 3| 15
SEP QCT NOV

Figure 1. Comparison of autum

n temperatures during 1975 in contrast

to previous 10-year means, at the Matanuska Research Farm. Data are

minimum daily air temperatures
day-to-day fluctuations,

calculated as 3-day means to moderate
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Figure 3. Photo 26 July 1976 of a
roadside stand of biennial sweet-
clover in the Matanuska WValley.
Tall, dead stalks (A) are plants that
produced seed in 1975 and died at
completion of life cycle. Short,
living plants (B) are seedlings that
started growth in spring of 1978.
Completely missing here, as noted
in other roadside stands throughout
the Valley, are the plants that ware
seediings in 1975 and would have
grown to be tall, flowering plants
producing seed in 1976; those did
not survive the winter of 1975-76.

affecteg, These include field crops such as bromerass and
timpthy; lawn grasses, small troits insluding raspbarties, sirave-
biarries, and currants, woody ornamental bushes and 1rees, and
herbaceous ornamental perennmials such as lilies, peonies, and
dalphinium.

When winterkill of plants occurs, it can be due to one, or
to a combination of factors. These include attual celd stress,
dessication, weakening by diseasas, suffocation under ice,
physigal injury, soll heaving, and warm pericds during winter
(3. However, the principal and most widespread causes of
winterkill in Alaska are beliaved 1o bie (&) falure of planis to
wundernn adequate physioloasal preparalion for winter, and/or
) excessive oold stress,

Failure gt alants 10 develop an arlequate leval of cold
mardiness in Alaska oerurs most frequeritly in latroduced
plarts fram mere southern sources that. when arpwn here, are
net attuned to the unusual subprctic pattern of lamparature
and photoperiod chanpes during Alaska’s autumn {2). Another
fagior that could preclude development of adequete levels of
ool ardiness in piants would be the coourrance of abnormal-
Iy waron terperatures during sutumn, The gradually short-
aninag daily photaparinds {ar langthening nyctoperiods) during

22 January/1977  Agroborealis

Figure 2. Photo taken 20 May 1976
of broadcast perennial grass plots
at the Matanuska Research Farm.
All dead plots shown were 17
different varieties of timothy from
North America and northern Europe;
all  winterkilled 100%. Uninjured
plots are Polar bromegrass and
Garrison creeping foxtail. The
randomly occurring individual living
plants are Kentucky bluegrass. All
plots were planted June 17, 1974,

aulurms, that assist In the process of hardiness developmanit
{2), do not vary from year tO ysar and would not cause
year-to-year ditferanves,

The autumn of 1975 presented cadtaln unusual lempera
ture deviations from the normal pattern characteristic. for
southcentral  Alasks, Wimimum  sir  empargiurss  during
September, 1975, and up o abaut October 10, were vary
similar tg mean temperatures recorded tor the sama paricd
during the previaus 10 years, however, 3 considerable depar-
ture trom the 10-year mean paltern was noted during thes next
1w weeks of October (Figure 1), From abaut Octaber 10-25,
during the critical pericd when plants are n the process of
devaloping <ald hardiness, l@mperatures during 1975 were
gignificantly higher than normal, The unusually warm emoara-
tures during most of Qoteber of 1875 would tend to hingér
cold-hardinass davelopment.

Mnreover, just prigr o tha varm lemperaturas durning
Qctaber, 1975, gver an nch more ot ranfall than normal
(3.30™ vs. 2.28"') was received at thg Matanyska Besearch
Farm during the month ot September (1), Curing the davelop-
ment o! cold hardiness, plants cease growth and, artendant
with physiclogical charges, achieve a lowered total waler



cantent n overwintering tissues. The combination of warm
temperatures and abundant soil moisture In Qctober would
tend to prolong growth and slow the development of cold
hardiness and dormancy in plants, leaving them lil-preparad for
WINter.

A field experiment was baing conducted st the Mata-
nuska Research Farm during 1974 and 1975 involving several
latitudinal ecotypes of timothy and bromegrass. Plants wers
dug from the fizld in late October to measure the axtent of
hardiness developmeant in overwintering tissues. In the mea-
stremeant technigue employed, plant tissues were subjected to
different levels ai artificial freeze stress, and then testad for
tssue Injury by the elsctro-conductivity method. When the
laboratory tests showed very minimsl evidence of hardiness
development In the grasses, the experiment was abandcned in
the belie! that faulty technigue was somehow invaolved. In
retrospect, however, it is now balieved that the evidence of
little hardiness development detected, in contrast to vastly
higher levels found in the same grasses in late October, 1974,
may heve been due to a considerable axtent to warm air
temperatures that impeded cold hardiness developrmant during
Cciober, 1975,

Undoubtedly of more devastating effect on plants, how-
eyl , but probably of even greater harm because of the varm
period immediataly before it, was the precipitous plunge of
termperatures immediately following October 25 (Flgure 1),
Caily minimum air temperatures ‘at the Matanuskas Ressarch
Farm on MNowvember 1, 2, 3, and 4 were 0° -12° -11°, and
- F., whila normal minimum temperatures for those days ars
between 15% and 20° F. AL the Alaska Plant Materials Center,
about six miles ESE of the Matenusks Research Farm and at a
somewhat lower elsvation, minimum temperatures for the first
four days of November werg -14°, <15% -16°, and -13°F,

These unusually low temperatlures tor eafly wintar
would have been much less sionificant t0 overwintering plamts
it an insulating snow layer had been present; however, in 1975
na snow cover was present during October and November fo
protect plants from the low air temperatures.

An unusual differantial winter survival ot differemt
clastes ot plants, ralated to the position of overwintering
tissues (at the sall surface or beneath it), was notad in spring
of 1976, Plants such as timothy and strawberries, which have
overwintering tissues at or above the soil surface and thus

relatively exposed to alr temperatures, sustained severe winter
injury or kill throughout sauthcentral Alaska (Figure 2).
Biennial swestclover, a plant with overwintering crowns near
the soil surface, also sustained severa winterkill (Figura 3.
Similarly, many introduced spacies and varieties of bushes and
tress that are marginally hardy In Alaska were also badly
wintersinjured or Killed. Many introducsd grasses wsed for
revegetation purposes sustaminad injury or winterkill as did a
ronsiderable quantity oi herbacaous, perennial ornamentals
such as peonies and lilies, |t is believed that mast of this winte
darmage to plants, apparent i spring of 1276, occurred during
the unusually early and rapid anset of abnormally law tempar-
gtures during November, 18745, The 197576 winter, aftar
mid-MNavember, showed no unusual deviations of any great
significance from other more typical winters,

in contrast to timothy and strawberries, plants such as
bromegrass, Kentucky bluegrass, and cresping foxtall, which
have predaminantly underground averwintering tissues, did
not show any winter injury from temperature stress (Figure 2.
This indizated that the sall [tealf served to insulate and protect
those types ol plants W & greater extsnt from the short
interval of otherwise leths! cold stress in early November.,
Other studias (4], have shown that underground plant tissues
can be protectad by tha insulating effects of the surrcunding
sotl and effectivety tuffersd ageinst the effe of rapird
fluctugtions in air temperatures,

These chservations Tllustrate the dependence ol owver-
wintaring plants upon  accustomed autumn  tamperaturs
patterns for best hardiness development and wirter survival,
and add to our understanding of the complex prablem of plant
wirtter hardingss and survival in Alaska. O

REFERENCES

1. Anonymous. 1976, Climatological Datp, Aleska. National Ocean-
ic and Atmaospheric Administration. Enviranmaental Data Service,
U. 5. Dept. of Commearce. Val, 61 (9, 10, 11].

2 Kigbesadel, L. J4. 1873, Photoperiod/nyctoperiod pattern in
autumn critical to grasses In Alaska. Agroborealis. 5(11:14-15,

29.

3. Klebasadel, L.J. 1974. Winter stresses affecting overwintering
crops in the Matanuska Valley. Agraborealis 6(1):17-20,

4. Weimer, J. L. 1929, Some factors invaived in the wintarkilling of

alfaifa. Journal of Agricultural Research. 38:263.283,

With this issue. Mayoc Murray becomes the new managing editor
of Agroharealis. From her office at the Fairbanks campus, Mrs. Murray
publications published by the staff members at the
Agricultural Experiment Station. Her appointment with the station is
on a half-time basis, as she also performs similar duties at the institute of
aurces, another divisian of the Scheo! of Agricilture and Land
Resaurces Management,

Mrs. Murray is & twenty-year resident of Fairbanks, having arrived
at the University of Alaska as a freshman in 1957 from Boston. She
worked on the editorial staff ar the Fairbanks Daily News-Miner for several
years antl has bean with the University of Alaska as an editor and technical
publications specialist for the mast five years.

The Murray family includes Frida, 18, Eva, 17; Eric, 15; and Mary,
12. They reside in their log home just north af Fairbanks an Gitmore Trail.
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CONSUMER REACTION TO CEA VEGETABLES

William G. Workman, Carol E, Lewis and Charles F. Marsh*

The techrical and economile feasitility of producing
salad vegetablas under controlled envirgnmental conditions has
pean studied durmg the past thres yvears by the Ungversity of
Alaska i cooperation with the General Elactric Company, the
Kenal Native Association, Ine, gnd the U.S. Department of
Agriculture. The facility for the praject is located on the
formar Wildwood Air Force Base al Kenai, Alaska. Experirman-
tal contrgllsd-envirgnmernt facitities ang a plot preduction
plant were designind to examing glant responses 10 changss n
the environment and © determine the maost econarmical
condilons for producsng vepstables (2).

Consumer Acceptance Study

An initial st8n in dssesaing the econamic potential of Lhe
conbrelled enviranment  aariculture (CEA} systam  was 1o
examine the salpd vepetable markels of Anchorage and the
Fenal Perinsula (1,31, As a cunfinuation ot the mar ket survey
wark, wegetables produced at the Wilkdwood tgoility worg
evaluated lay cansumers during the Soring &1 19786, 10 compate
the quality nf tha CEA vegetables to 1hat of salad vegetables
availabila 1in Ineal Alagka supermarkeats. Twenty-=5ix hauseholds
in Anchorase and 20 in Xenai participated in the aight-wesk
program, Arrangements for the acceptance testing were made
through the Copperative Exiension Service offices in FHomer
and Anchorane.

Fach week during Whe studly, one-hialf of the participat-
ing families received a basket W CEA vegetables containing
ane bunch of lgal letwuee, four tomawwes, one Europesn
cucumber, and ane bunch of radishes, These veyotsblas were
distribuled one day after harvest. The other houssholds were
presented with somilar vegetable haskats purchasad from supser-
markats in the Anchorggs area. A randomizguon preo
was usell each wesk 10 determing which families would re
CEA wegutahles and households were not informed of the
souress of Lhe produre. Ouestionnaires were campleied by the
lamilles as they pssessed the Tlaver, texture, and general
appearanve o ench wvegslabile type. A five-point rating scale
was emplayed in these tests with 8" indicatimg excellent
qliglity and 1" reprigsanting poor quality.

*Aszistant Professor of Economics and Assstant Professor of Resource
Management, University of Alaska Agricultural Experiment Station,
Fairbanks, Alaska; and Research Economist, Agricultural Research
Service, U.5. Department of Agriculture, Palmer, Alaska, respectively.
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CEA Vegetables Rated Higher

The CEA veaetablies were typically assignad nigher values
than the produe purchgsed in local supermarkels ono all
charatteristigs tested although In 1most comparisans there were
only slight differences in ratings. The anly exception to this
pattern was in Lhe evaluation of the general appeurarce of
radishies by Lhe Anchorage consumers. CEA tomatoss ratid
consigdzrably highar then those purchaged |ecally inall teste in
bioth Anchorage and Karai, The frashiness of 1he Aleska-grown
vepetaliles no doubit cantributid to their everall Higher ratings

Figures 1-8 summgrize the results of 1he elghtwesk
gvaluation propram. The neights of be bats on the charts
mdlcate the average valuts recoreded Tor the various characteris:
nes tasted, Figuras 7 and 8 cambine the infarmation from
Figuras 1-6 o provide the overgll mean ratings asgignaed 10 the
vagatzbles.

Inspectinm of the cherts shows that Anchorage can-
surmers rated, both CEA ang imnptrted vegestables highet than
Kemal consumars dicd, There was nathing in the study desion
which can explain thig result, Gne might speculate, hiowever,
Lhat thie rurateurban differences hetween the two test argas
contributed to this outsome,

The study démonstrates a favorgble resction ) CEA
proguce, All indications are that locully produced CEA salad
vegetaliles can compatg with vegatables shippsd Ioto 1he stats,
provicled  fhey pre priced zampetiuvely, | a eontrolled-
anyironment apricullure system ¢an be operatisd with geonom-
ic efficiency, fresh, attrartive salad vegstabies could ba bval
able to Alaskans on a vear-round basis. Hasulis of research
concerning the costs of operating a CEA gystemn will be
availahble from the Wildwnod plant in the near future, O
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Quality of Bluejoint Hay
‘is Influenced by
Time of Harvest

Jay D, McKendrick, A. L. Brundage and V. L. Burton*

Blusjnint grass is the most abundant, tallgrowing, rative:
grass in Alasks (Piper, 1905 and Mitchell, 1974), Varioys
apinions have been expressed on the merits of bluejoint
(Calamagrostis canadensis) for forage.

In the early 1800s, Piper (1805) described it as being
“the usual hay grass of Alaska.” Ross {1907} indicated the
native grasses (probably including bluejoint) cured well even in
darmp waather, due to their fine-stemmed growth form, Later,
Albarts (1933} mported blusjoint was o “fair hay for horses,
and could be fed 1o cattle; hut that was not recommended.’
[rwin (1945) suggested that the native grasses m Alaska, if eut
at tha proper time rasulted in “palatable, leafy and rutritisys®
silage or hay. Corns and Schraa (1962} concluded that under
certaln management conditions “fairly pood" quality forage
could be expected fram Lhis specles,

Kiabesadel and Laughlin (1964) summarized the avail-
able mformation on Lluejoint, stating it was of “reasonsbly
good forane quality” during early stages of developmant,
[itehell (1974) referrad 1o Gluejoint as a “valuable forage.”

Mone of the reparts on blugjoint directly compared it to
aither standard roughades or to standard animal responses.
Instead, the descriptive terminology could be wvarisbly irter-
preted, depending on one's frame of reference for “good,”
“fair," and "'poor.”

White (1928) was the first 1o publish data on fat, crude
pratain, crude fiber, ash and water content, showing seasonal
changes in bluejaint forage on a weekly basiz. However, hath
palatability and digestion data were absent. Thirty-four years
later, Carns and Schraa (1962} cbserved that feeding trisls
would be instructive regarding use ot bluejuint kay,

The need for specific avaluations of blusjoint’s forape
nuality has been recognized, Such an evaluation would be
most helpful 1o stockmen to obtain maximum yislds of
satisfactory qualily native hay. To those who aither buy or sali
native hay, guidelines for determining a fair market price
would also ke useful,

Evaluation of Bluejoint Hay

We decided to svaluate bluejoint hay quality in terms of
ruminant digestibility ona seasonal basis, Sinca animal feeding

*Assistarnt Professor of Agronomy, Professor of Animal Science and
Laboratory Technician, respectively, University of Alaska Agricultural
Experiment Station, Palmer, Alaska,
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trials are expensive, time consuning, -and require largs
guantities of feed, we used a5 an alternative the i vitro dry
matter disappearance {IVOMD) technique as described by
Tillay and Terry (1963}, and as later modified by Kansas
researchers (Meyer, 1971},

In 1872 an unmanaged, unfartilized stand of bluejaim
that invaded a power line right-of-way south of Palmer,
Alaska, was chosen for testing over a three-yesr period. It
representad a typical southeentral Alaskan "go-back™ situation
which ocours when the soruce-birch forest is removed and
bligjoint temporarily dominates prior to the returm of the
trees, There was no grazing by large herbivores in the study
area duting the growing ssasons, afthough mooss browsed the
willows Indate winter,

Whole shoots of blugjoint were collected on a weekly
hasis (with a few exceptions) during the growing season,
Sampling commenced July 11th, 1972 and during the third
ywek of May in 1973 and 1974 Each collection was
oven-dried for a day at 60° C (144" F), ground in a Wiley mill
an stored In gir-tight glass jars for laboratory snabysis,

IMDMD percentages were used 1o compare blugjoint
forage and four other roughages (Brundags, 1972) with respect
to the ration requirermients of beef watile (National Academy
of Sciences, 1970), A formula cited by Brundage (1975) was
used 1o convert IVOMD percentagesimto metabolizable energy
nits.

Figura 1 summarizes the results of this study, and
indicates the seasonal brevity of bluejpint’s prime guality
period in 1arms of metabalizable energy and beef animal-ration
reqlirarments,

Late-Harvested Bluejoint Almost Worthless

Qbtaining adegusts-quality hay trom a single cutting of
bluejoint required harvesting prior to flowering (anthesis),
acoording to our data. Stockmen feeding growing stesrs,
heifers and pregnant tows should plan on harvesting blusjoin
at the "boot’’ stage, just prior to haad emergence,

Samples collected during the seed-shattering stage, had a
feed value eguivalent to Darley straw, whickh was (oo low for
wintering dry, pregnant cows. After leaf death commenced,
guality was similar to that of soybean straw and well below
the minimum for maintaining mature, dry cows, Since the
latter ane class of animal has the lowest ratian requirement



reported among beef cattle (Mational Academy of Sciences,
1970}, ‘blugjoint hay harvested late in the ssason would be
almost woarthless as a beaf cattle feed. Thal could explain why
some people have classifind blugjpint as a poor livestock fead,

Bluajnint accuimulated dry miatter very rapidly during
iriting, late Jung, with nearly 50% of the annual production
accurring during that two-week paricd, According to the 1974
growth data lor bluejoint {Figure 1), peak dry-mnatter yield
comncided with the flovwering stage. Grasses with such a rapid
arowth habit are extremely difficull 1o manage for aither
gracing oF haying eparations compared to grasses which grow
rnpra slowly and for longer periods af the waar.

Figure 2 showes the appesrance of bluejaint at B-growth
stapes. |t was obwvipus little farage could be harvestad at the
34 leaf stage when quality was maxirium and eguivalent to
altaifa pallets (last weok in May)., Howsver, on Jung 20th,
when bilugjoint was in the “boot,” forags qualily was similar
lo that of Wgh-quality bromegrass and adeguate for growing
stears, heifers gond cows with calves, Klabesadsl and Laughlin
(1064) reported harvesting about 0.5 Ton (T) dry matter per
acra In the Matanuska Valley on June 18th

Phenclogical observations taken during our study sug-
geated that lateral buds on bBluajnint rhizomes had developed
sutticiently by June 18th in the Mulanuska Valley to permit
plant regrowth and recovery following clipping, That date
carrasponded 1o the baat stage of plant develapment.

Beoauss of seasonal differences througnout the habitat
range of bluejoint, orowth stsae rather than calendar dates
should be the guiding tactor Indeciding when o harvast native
hay. With sufficient experience for a given locslity, operators
could probaily predict proper harvest dates.

Boot Stage Harvest Recommended

It (5 very likely that the differences in opinion concern-
ing blueioint’s forage value have resulted largely from varia-
tivns In harvest times relative to the plant's developmental
stanes. Generally, harvesting has been ragommended during the
hoot, or early-heading, stage [(Alberts, 1933, lrwin, 1945)

which would produca hay suitsble for certain classes of beef
amimaly However, Rosg (1907) reported harvesting 1wo T/acre
of native hay on July 30th and 31st, 1906, Judging thoze
vields and the tate July harvest date, harvasting was too late
for blugjaint to make sultable hay for beef cattly. Piper (1905)
reported that crude protein for bluejaint harvesied when
Flowering was 4.58%, a lovel approsching that far Lar ey s1raw.
Crude protein was oply abaut 4% in our samiplgs gt the
tlowering stags,

Because unfertilized blugjuint is intolerant to heavy
grazing and repested harvests, harvesting schedules should be
a single cul par seagon (Klebesadsl, 1965), unfertilized stands
should he cut only once on aliernate years in order to
riEintain the grass stand {(Kiebesadsl and Laughlin, 1964).

Thus, assuming & single harvest per season, & winter
feading pering af soven months, and a 0.5 T yield per acre, o
livestock operator relyving on unfertilized native hilugjolot
stands for winler feed would rneed 1o harvest approxinately
4.5 to 5.5 gores of prime quality blugjoint for eackeanimal unit
belng overvantered, Considering the brief (2-3 week) period
when blugjoint's forsae qualily is adeguate for beel animals, il
would be extremety eifficult for a single operatar of even &
madium-sized cattle ranch 1o harvest snough Blugjoimt hay
during a two-wesk period to winter fus herd. In terms of 1040
amimal units, it would mean hareesting in excess of 25 to 37
acres daily during that prime parfod. Thus, several forms of
forage managgment are asseritial for successful livestock Gpers-
tion in southcentral Alasks

Cthers at this station are centinuing irnportant studies
on the effecis of varipus lertlizers on bluegjoint's yield and
quality a1 tume of harvest. However, aiditional managzmemnt
technigues must be developed to convert blugjoint stands into
dependable sources of winter fead for commercial beef cattle
operations. Extending the prime forage-quality pericd for
blugjaint through chemical curing is one pramising approach
{Kay and Torrell, 197{; Sneva, Raleigh and Turner, 1973),
Such a technigue would allaw livestack to oraze and gain far
longer periods an blugjoint ranoes and reduce the winter

Figure 1. A three-year average of
weekly /7 witro bluejoint dry-matter
disappearance  percentages, and
] cumulative dry-matter per shoot
during spring and early summer of
1974. Corresponding metabolizable

energy values in terms of beef
cattle  ration-requiraments  are
shown on the right. Occurrence of

various developmental stages for
. "i bluejoint are Indicated along the
2 . lowar edge.
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Figure 2. Five photos showing the
seasonal changes for @ bluegjoint
stand near Palmear, Alaska. By
May 29th herbage growth was well
underway, but shoots were still too
short for hay harvesting. On June
20th, the stand was in the boot
stage and if properly harvested
then would yield a good quality
grass hay. By July 10th, heads had
emerged and hay quality was still
satisfactory for wintering dry,
pregnant beef cows. Leaf death was
progressing by September 2, and
forage guality was about equal to
that of soybean straw, and too low
for maintaining any age class of
beef cattle. All leaves were dead by
October 3rd, and forage quality was
well below the required level for
beef animals.

feeding period, In addition, nuality bluejoint hay could be
harvestad over a longer period during the growing season than
is now passible for unmanaged bluejoint stands.

Knowing the relative tead value of blueioint hay in terms
of livestack ration requirements, as reported here, aids in
evaluating management altarnatives. These data also point out
the lmportance of forage quality-testing as @ basis for dater-
mining Talr hay prices in Alaska, and the need for hay-buyers
to be wary of poor quality forage, 0
1. We wish to recognize Mary Fondahn's contributian of collecting the
1974 samples.

REFERENCES

Alberts, H. W, 18933, Farage crops in the Matanuska region, Alaska.
Alaska Agric. Exp, Sta. Bull. No. 11. 14 p.

Brundage, A. L. 1972. Repeatability of a two-stage in witro system of
digestibllity measurement. J. Br. Grassl. Soc, 27:111-114,
Brundage, A, L, 1874. The modern dairy cow — an enigma in our time.

Agroborealis 7{1):16-18.

Corns, Wm, G, and R.J, Schraa. 1962. Sessonal productivity and
chemicsl composition of marsh reed grass (Calamagrostis cana-
densis] (Michx,) Beauv. harvested periodically from fertilized and
unfertilized native sod, Can. J. Pl Sci. 42:651-659.

Irwin, Don L. 1945, Forty-seven yeors of expecimental work with
grasses and legumes in Alaska, Alaska Agr, Exp.. Sta, Bull. No. 12,
48 p.

Kay, Burgess and Donald T. Torrell, 1970. Curing standing range forage
with herbicides. J. Range Manage. 23(1): 34-41

Klebesadel, L.J. 1965. Fesponte of notive bluejoint grass
[Calamagrostis canadensiz] in subarctic Alaska to harvest sched-
ules and fertilizers. Proc. 1X Intern. Grassl. Congr, 2:1309-1314,

Kiebesadel, L.J. and W. M. Laughlin. 1964, Utilization of native
blueioint grass in Alaske. Alaskas Agr. Exp. Sta. Forage Res,
Report No. 2. 21 p.

Meyer, R. M, 1971. Personal communication

Mitchell, Wm. W. 1974. Native bluejoint: a valuable forage and
germplasm resource. Agroborealis 6(11:21-22,

National Academy of Sciences, 1970. Nutrlent requirements of beef
cattle. National Academy ol Sciences. Washington, D.C. 66 p.

Piper, C. V. 1905. Grasz lands of the south Alsska coast. U.S. Dept
Agr, Bur, PL Ind. BulL82. 35 p.

Ross, P. H. 1807. Haymsking at Kenai Experiment Station. Alaska Agr
Exp. Sta. Bull, 3. 13 p.

Sneve, Forrest A, R, J, Raleigh and H, A, Turner. 1973. Paraquat-cured
herbage for late season grazing. J. An. Sci. 36(111072-113.

Tilley, J. M. A. and A. A, Terry, 1963, A two-stage technigque for the in
vitro digestion of forage crops. J. Br. Grassl, Soc. 18:104-111,

White, W. T. 1928, Report of the Alaska Agricultural Experiment
Swtion, 1927. U.5. Dept. Agr. Washington, D.C. p. 1516.

s ' L’f”'!ufl‘ﬂh.i

January/1977 29



High-Level Panel Reviews

Alaska’s Agricultural Research Needs

C. E. Logsdon®

Three members nf the Review Team are shown ah-uve with Alaskan scientists. Leh to rlght A L Brundage, L. Kiobasadel AF!S
Administrator T. W. Edminster, R, L. Taylor, P. J. Fitzgerald, C. H, Schmidt, Alaska AES Director J. V. Drew, C. E. Logsdon, and

C. H. Dearborn.

At the request of Alaska's Governer Hammond, Asst
tant U5, Ssoretary of Agricnlture Robert Long sent a team ot
soientists, tederal angeney administraiors, and private industry
representatives 10 Alaska in August of 1976 to review Alaska’s
fand ant resouree sitiatipn relating to agricultural research and
development. This review tearn, which was headed by Dr.
Clare Harris, Deputy Adminigtrator, Cooperstive Stale
Resegreh Sarviga (CSAS), USDA, consisted of

Mr. T.W. Edminster, Administrator, Agricuitural Re-
search Servica (ARS), Washington, DUC.

Dr. Paul Fitzgerald, Associate Daputy Administravar,
Narth Cantrai Region of AFS, Peona, Htinois.

Dr. Claude Schmidt, Dakotas-Alaska Area Directar,
ARS, Farga, Morth Dakata

Robert Barnes, Flart and Entomelaninal Scignces,
National Program Stafi, ARS, Washington, 0L.C,

Dr. E.J. Warwick, Livestock and Veterinary Stiences,
Mational Pragram Staft, ARS, Washington, D.C.

Dr. Harold Barrows, Depuly Ass't, Administrator, Sail,
Water, and Ait Sciences, MNational Program Staff, ARS,
unr.hm-,;tcnn, D:iC.

Dr. John D. Sullivan, Deputy Administrator, CSRS,
Washington, DLC.

Dr. Robert Tarrant, Director, Pacific Northwest Forest
Ress=arch Station, Portland, Oregon.

Mr. Weymath Long, State Conservationist, Sell Conser-
vation Sarvice, Anchoraga,

Dr. Melvin Cotner, Director, Matural Reasource Eco-
namios Division, Ecanpmics Research Service, Washingtan,

Dr. Richard Thompsan, Director, Denver Service Center,
Burzau of Land Management,

*Associate Director, University of Alaska Agricultural Experiment
Station, Palmer, Alaska,
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Dr. Bernard Sanders, Exscutive Director, Economics and
Marketing Ressarch Dwision, Farmland Industries, lne., Kan-
535 City, Mo,

Dr. Casey Westell, Director,
neco, Larp,, Houstan, Texas.

Incdustrial Ecotogy, Ten

Governoe Hammond's latter to Assistant Secratary Long

riads 10 part.

"This review tamesat d very o
Alaska., Our leglslbture recerdly passad a resolution to
estalalish an agricultural dewlopment policy for Alaska,
a resolution indicating the desire of Alaskans to partics-
pate in the naticnal policy of increasing food prodic-
tion, Mersover, a number oF feddral agencles ineluding
Sail Conservalion Jice, Forest Service, Economic
iesearch Service, Bureau of lLand Manespement, and
Mational Park Service ara deeply involved in the manage-
ment ot agriculturally-related rescurces in Alaska. In
addition, state agenvies such s The various divisians of
our Department of Natural Resources mcluding Langs,
Farestry Séction, and Agricultuee, as well as the Depart-
mierit af Commerce and Economic Development and my
own office of Policy and Planning, are engsged In
extensive operations requiring agricultural research,

It woulkd be most useful o me It the review
ptannad tor this summer could be extanded 0 include
this array of research nesds.”

aitions momart| for

With this charge to 1the commities, it was neosssary for
therm o accomplish In a very sl
[al review pregent research in pragrigs

wrt dime the followino
- : g

at the Alaska
Agdricultural Experiment Station’s fagilities in Fair-
Banks, Palmer, and Harher,

(b} nain an undersianding of existing Alaskan
agriculture,



(¢} comprahend the axtent and geographic dispersion
of potential aoricultural and forest lancs,

d)  withess emerging agricultural developroent in the
Delta Junction area;

(e) become aware of the agricultural developrment
plans of the Nenans region

(f) see firsthand the passibilities inherent in con-
trefledenvironment agriculture & Kenai, and

{g) be briefad on several Alaskan lands questions,
including the d-2 issue, and the ralations of the
Native Claims to tuture agricultural possibilities,

The group made an evertlight of the Susitna Vallay, pan
af the Kuskokwimn Malley, the upper Yukon Valley, and the
Tanana Valley, They drave the highway from Anchorage to
Fairbanks and from Kenal to Homer and back to Ancharage
via Seward. They toured the Delta Junction area and Kodiak
Island, talking to farmers wherever they went, They visited
with State and Faderal agency people, Native corporation
representatives, and members of industry.,

Fram this overview, which was both general and de-
tailed, the committee will make specific recommendations
cancerning Alaska’s agriculiural research heeds,

Only thres times in Alaska's history have such intensive
survieys of agriculture been made by the LLS. Department of
Agriculture. The first, In 1898, was done to determineg if there
wias sufficient sgricultyral potential o provide foed for miners
and others who were flocking to Alaska In search of gold. This
review resultad In the establishmen! of a series of Agricultural
Expariment Statians fram Sitka in the Southeastern Panhandla

to Rampart on the Yukon, and at several other |ocations
betwaen,

The second intensive survey was made just 30 years ago,
following World War (1, 1o determine if sufficient agricultural
potential existed in Alaska to serve 8s a support base for a
significant military presence in Alaska, World War 11 had
focused attention on the strategic location of Alaska astride
the north Pacific and on patential polar routes betwesn the
LLS. and Asia and between Asia and Europe, Alaska was no
longer seen as an isolatad arga at the end of the world, but was
beginning to be conceived of as being somewhers near the
connecting toutes between scattersd points around the globe,
This review resulted in the establishment of a naw joint
agriculturat research effort between the University of Adaska
and the U,5. Department of Aariculture, and the estabilishmeant
of new Experiment Station facilities at Palmer with greatly
increased sophistication in sciantific research capabifity,

The review in 1976 was based on the fact that Alaska is
no longer considerad an isalated area on the glaba, and not
point an transportation routes hetween more settled areas of
the world; but rather, it is an integral part of glebal ssttlement.
In additicn, the 20,000,000 acrss of identithed tilable lands i
Alaska can make.a significont contribution (o total world food
needs.

The report from this review laam has not been finalized.
The results will not e the report, but the sffacts of actions
laken as a result of that report. Perbaps 20 years from niow,
Agroborealis will carry an articla t2lling of the major affects of
the Rewview Team that came to Alaska whan agricultural
development was Just getting underway in 19768,0
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