


FROM TH E Dl RECTOR'S 0 ESK 

Ale:s ka \ agriC'U itu re is cha ngin!] , and 
with change c o me challenges and op portu­
nities for agricul t u ral res.earch . Ac tions by 
. /\Iaska's State Gove rmn en r, SI<Jte L~gisla­
IU n., a111i in rl iv itlual Alil skan farm ers and 
ranchers have estahl isl1ed new direc t ions 
tor <Jgl' icultu ral developme nt withi n t h E! 
stat(}. Some key e•Jents which occ ure-d 
\.lurin!l 1978 influe nced Lhese directio ns ·. 

• Thf! Gov<~rnor ol Al~s.k a and t hP. Alaska State Leq islatum creat ed the Al as ka 
R~newJbl e Reso u rces Co rpo ration to assist in th e develo pment o f re newable 
r P. SOU rGI:~ S, i11c ludTng a.gri CIJ itU I e. 

• Th1. Camm~arc i .l Flsh ing an ('J Agric u lture Ba nk WilS es.tab lished ~Y thP. Al aska 
State legislature to p rovide fi nanci ng fo r Alask a's a{lr icui Lu ral and fi~hlng bu s.­
ne~.es. 

• Tl1e stat e of Alaska so ld 60,000 ac res of land in 1nteno1 Alaska near Del ta Junc­
tion 111 rracts ot ?,000 to 3,600 <Jcros fo r agricu ltu ,·a l purposr.s. Con t racts havf? 
be-en awarded to rl euf the hmt1 for cro pping wi th an Initial goal of r ommcrci tJI 
product ion 11f s m<~ ll grains and o; lseed c rops on the new land by 1980. 
Ag m: ul tural ngh ts ro a n add1tion.1l 5,000 a cres of state land nea r Delta Juncti on 
ware so~d in tracts o f 20 to 325 ac.res for dl ve rsifi ed farrnfng. 

Eailv in 1979 , conslmc tion of <~n e l ~vator complex for drying anti s to ring grai n 
wi ll beg in near the new far m s as pa r t o f a ~vstem to su pply barley and rapeseed 
lo cally iind to m<J rkets in Pacitic·n m count ries. 

• To re st a marketmg sy stem w1th J apa n , contrac ts have b~en signed by Alaska n 
farm~rs Lo prod u ~..o'l! bailey and rap eseed o n existrog fa rm s d u ring t:ne su mme r of 
1979. 

• Nffilr Hamer on rhe Kena i Pe llinsula, 2,600 acres o I ~tate lanJ w P.rP. so ld in 
tracts of 40 t Q 420 acres-also for ag ricultu ra l pu rposos . P roductio n trom these 
tracts wi ll add to that f rom ex is t ing farms an d the 71,000 acres of r<Jngcl and 
leased to ranche rs fo r grazing hve~tock o n the l(e nal Pe ninwlil. 

• Herder;. belonging t o the Northwest Alask a ;md t he Berl ng St ra its Nati11e 
As.s ocfat iam CliP. e xparrtli ng their re indeer h erds fo r the Comme rcial p roduct io n 
of m eat anti antlers. The Tanana Ch ie fs Conferer'tce is encouraging vegetab le 
l) ro<luction fo1 local use in ru ra l v illages of interior A laska. 

• In the Fa irbanks .area. systom~ ilre be ing considered f o1 util izi n fl su rplus indus· 
t rial heat To warm ~o• ls and gree nhouses for the com m ercial p rod ucti o n of 
horncu llllr al ~:raps . 

E<!cl: 0 1 th P.so •Jmerprises re11Pcts a n jpcrcas111g oJWare n El'Ss o f th ~;~ ec o nom ic a!'ld 
soc 1aJ benefits of awiculture B:S a re newab le resource. Ext e ns ive public part ic ipa t io n 
in lhe Al ask <J Public Forum during the p ast two years showed substantial pu bl ic 
intl!rllit in t hi! d tl'Vi!lo pmen t of nm~~wable resources in Alask a. Resul ts re ported in the 
1978 Public Forum Newsletter w ere sv ccincr. " IF the re was ever a c ll'la r manda te 
rom Pulllic Forum pa1t icipants, it is t hat t he state sign ificantly support tho d evelop-

ment of Alaska's re" ewa l1le 1 esou rc~. " 
Th is issue o1 Agrotmrcalis d escr ibes so me current resea rch at the 1\gricul tural 

Experiment Statlon th at is des ign f3d to p rovid e a sc ie nt ific and t echnologica l basis fa r 
agricu ltural development in A laska. Agricultu ra l research is Etssent1al if agricu lt ural 
dev~:lopm;)n t Is to p rodu cP food as we ll as p rovide the econ omi c a nd social benefi ts 
lJ<;iOC iated wuh agric u ltural enterprise s in an economica lly and enviro nm ental ly 
sound ma nne r. 

James V. Drew, Direct or 
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The Homer Beef Production Project 
A Cooperative Effort in Appl ied Research 

Jay D. McKendrick* 
Wm. W. Mitche ll ** 

Fredric M. Husby*,... 

Alaska's relattvely smal l but growing popul ntion imports 
over 90% ot t he red meat consumod in t he sta te. Yet Alaska's 
iall-gr<~ss-forb ra nge resources are vast and underut ihzed by 
e1t hF!r wildliie or domestic grazers. Th is incongruity has led to 
tho.! belief that expanding Alaska's agr icultural beef industry 
woult.l benefi < the state and its consumers by ut il iz' ng local 
renewa ble resources and by reducing d ependence o n distant 
food production. The Homer Beef Production Proiect is a 

Associate Pro fesso• of Ag•onomy, Agricultural Experiment St~ ­

H(In , Pa lmer. 
• Professor o f Agronomy , Agricultural Experiment Station, Palmer. 

"" • A$sist ant Professo• of Animal Science, Ag•icultural Exper iment 
S tation, Fairbanks . 
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cooperative effor t between ~emchers, research P.rs. and .>tate 
government wh ich i; aimed at increasing and J) roperly ut1l1z· 
iflg loca l range resources. Applied research is being d irected 
a t specific beef production problems on the lower Kena i 
Peninsu la. 

Range Resources Equate with Beef PrTces 

Lush su mmer growth on nnt ive rangelands of t he Kenai 
Peninsula and at other locations where the tall gras:s·forb plant 
communities occur has for years attract&d stockmen's mter· 
ests in Alaska. To ranchers, range forage production means 
low-cost feed , a component essen t ial fo r economically viable 
livestock ope ratio ns. To a nntion of consumf!rS, la rgE' rilng . 
land resources mean low-cost beef relative to nations Without 
such resources (Table- 1 ). Pioneertng Alaskan ranchers readily 



learned, however, that a long with the advantages of the high­
produci ng summer range wer1~ the disadvantages of u long 
wmter feeding season. Winter feeding of cattle usually means 
high-cost feed, a component that reduces ranching profits. 

Operators attempting to make a living an any livestock 
produc tion operatiolt need to know the various management 
opt1ons available to their enterprises. Th ey must also know 
the quantitative effects of such options in terms of input costs 
and production gains. Without such data, each rancher must 
test l1i~ system by tria1 and error, until a profitable combina­
tion i~ found. Such ll llractice would be t ime consumi ng, ineffi­
caent, and probably an impossibility for most ranchers. Conse­
quenfly , tn tne U.S., State Univers it y gricullura l Experiment 
Statio 15 haYe lleen traditional ly charged with researching and 
reponing such in formation . The resul ts have been large ly 
responsibl e for the average U.S. consumer huving to allocate 
le ss than 17% of his disposable income for food, a h istorically 
and internationally commendable ach evement (1 ). 

Ranchers and Researchers Meet 

Ranchers on the lower Kenai met with members of the 
Agricul tural Expenment Station in October of 1976 to formu­
late plans fa( a research project. The mfo rrnation needs voiced 
by ranchers centered on forage and ammal feed ing problem~. 

A mult idiscipl ina ry p rojec t includi ng agronomy, range, and 
anama! sciences began in July of 1977 to addrr.ss some ot those 
qut~ons. 

Agronomic studies focused on cropland forage produc-
tion (the winter feed source); both soi l fertility and grass varie­
ty t ri Is am integ ral parts of that research. Management of 
na1i\te hay meadow is under study with the possible benefits of 
eS1alll ishing other forages. Also hays from several farms were 
sampled to identify the most cri tical quality components 
affectl ng ut ility of those winter feeds. Chemically curing the 
standiMg hay crop was attempted to see if t not procedure 

Table 1: Listing of prices for a selected beef cut among 
several national capltals 

Tokyob 
Copenhagenb 
Bonnb 
Stockholmb 
Bruss~:Jsb 
The Hagueb 
Romeb 
London b 
Pa 1sb 
Ottawa 
Washi~gton 
Canbarra 
Pretoria 
Mexico City 
Brasllli! 
Buenos Aires 

U.S. $ /kg Boneless Sirloin Steaka 

35.09 
14.08 
12.43 
12.32 
11.22 
10.77 
8.65 
8.53 
8.11 
5.43 
4.81 
4.58 
3.70 
2.60 
2.02 
1.17 

a 3 May 1978 p rices according to USDA. Economics. 
Statistics and Cooperative Service, July 1978 issue of 
Agricultural Situation, 2.02 kg "' 1 lb . 

b Capitals in countries without extensive rangeland resources. 

could be used to delay plant sene~cence, thereby ex tendang thf­
normally briet ha rvest if~ason . fha ;agronomy and animal 
science deparJ rne lltS <II he PallniH Res~arch Cl:lnlt:r coo rK!rate 
in p roviding laboratory faciliue~ to analy ze fom~ quahty and 
so1l fert ili ty . 

Range research lncluued plunt lnventoues and produc 
tion measurements of natwe rnnge durmg the summer oi 1978. 
Utilization lev!!ls ror two stocking rates •M!re determined on 
grilzed sites. Effects of grazing pressures on th(! ranQc plant 
communi t ies must be known if the resourc!! is to be ma,n­
ta· ned . Usuall y several seasons of grazing are needed to acqu1re 
such data, howeve r. Samplmg .ncludPd pcnodu: range forage 
collections to determine sl!ason<JI changes in orage fjuallty and 
anim<~ l diet selections. 

Quality of standm!] dead forage avoilable fo1 eildy spring 
grazing pr ior to emerg~:nce of now plant growth was o pdrt icu­
lar in erest to some stockme .. w w often face {{:;,cl shortages 111 

early spring. T'1e growth and dev~lopment of native bluejoint 
(Calamagrostis canadensis) plantS was examined to better 
understand the strong and weak r>oints of the sr.)(]cies in terms 
of hay and range uttlization and management. 

Animal research focused on :;easonal responses ot weanrr 
calves to varying levels of Winter feeding ano summrr graz1ng 
intP-ns itites. Th ~ object was to sPcurc~ animal fo d!Je constm••J­
tion and gain da ta useful in allocati g winter feed ng and 
summer graz ing resot~rce~ . Stockmen should be able to usc 
that Information in calculatmg the least-cost and m1x imu m 
prof if options for thetr own Opt'!rarions. 

The two-yea1 projec· lerm' nates in June of 1979 and is a 
cooperative venture that includes the locJI ranchers, the Uni ­
versity of Alaska, AgriwltL ral Exp!1riment St Ilion and the 
State of Alask a's Dapartment uf Natural Resources, Div ision 
of Agricul ture. Local stockmen pro11 ide weane r calve s for the 
fe ed ing and grazing trial s. Thl.l Division of Ayriculturr adminis­
ters operational funds, and the Agricultural ExJ.Jeriment 
Station designs and conducu the research, 

Research Findings Conveyed Directly 

Provisior1s in the projccl allow tor ~emiannual n eeti ngs 
whereby data and results a re given tlrrectly to rh e ranchers. 
The University o f Alas~ a Cooperative Extens ion Service coer· 
dinates the meetings a d r ottfied the partac•pants and others 
interested in he projr:ct. Thl~ meeti gs hiJVP. allowt:d local 
stockmen the opportu··uty to ask spectfic quest ons of the 
researchers and extenston spec al·sts in addi on to provid ing 
input for project ref;nement. That approdCh reduces tl1e usual 
delay between discovery and reporting of agricultural research 
findings. Tha t should nlso reduce delays between discovering 
and implementmg new technology on Alaskan farms and 
ranches. 

This issu of Agroborealis contains a report o f some 
findings du ring the first 15 months of t he Homrr Beef-Produc· 
rion Project. Other data and reports wi ll btl lo rthcoming as 
experiments are comr>lt:ted Tl1e potential ror Alaska to 
become more self·suff1c1en In rc-d·rn~a t productiou is very 
real. Realizing that potemial gmatly depends upon gaining the 
knowledge of how to uti lize profitably range ano forage 
resources. Special efforts such as the Homer Beet-Production 
Project will help achieve those goals.o 

~ EF!:RENCES 

1. Ferris, John. 1978. Who get s what 'rom Ill!! t:an sumDr 's food 
dollar? Michigan Farm Econo!T'ics. Mich . Stljte Universt1V. Coop . 
Service, No. 425. 
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Hay Quality Survey for the 
Homer Beef Production Project-1977 

To go I om 0111:> pomt to 1hc ncx , a 
travol r rrust c omtamly m cunta n n 
s11ns. rlf uosi uon Jnd diroctian. So rt •S 
with research w tthollt k llOWA ilg where 
we are, we cannot proceed to o ur de!.tl­
nation in an o rrlerly fashion. An impor· 
ta l part of th(. Homer Beef Production 
Ref.c, •ch Project .. t the Alaska Agric 1-
turJ Expenmen t St'ai !OII { 16) was 
CISSI!SSing the need fror I'Jlprovmg nutri­
•ional quality dS well as y ields of 
AI .. kJn h1ys. Thl;! :wality of h<tys p u­
du._ ,<J by Alt. o<.;m farme rs is la rgely n­
know . Occasion.: ly a farOl· fl Ouuced 
hay i~ tested for protPin, but oth r 
nuurents dt" almo!>t never measurt.d. 
Wtrhout such information, stockmen 
ca11not know whrch nutritional compo­
nents nc<'d SUflf' ementing in orde to 
provide a balanred rr1t10n. 

Method of improving forag~ anu 
h<Jy r o rlt tct•on h ·we Jeen researched 
fot ~~veral decndes an Alaska b y &cd!'rnl 
and st1tP ag ricuhur I plant sc ientists 
(8, 11 12. 14 13, 19). rorage quality 
ruscarch h "'S been om• of lesser agro no­
mic Pffort, relat ve to llroductton stu 
dies. lnadequatL laboratory space, 
equiPment, md numbers of rcch n icia"s 
tor ro tine test ing o forage Quahty 
\Wrc pr marily rrsponsiblt! for that 
srtlr.ttCJn. 

Tradtt ona ly, ex )enmental hay 
cto s m Alask!l a 'd ~>lsewhere h<JVI' no t 
neE n s multam omly testr.d for both 
mtr <lfal <tnd o rgan1c constiru<>nls. Plant 
scientiSt~. whose efforts wer.: <ium:d at 

• Assocrate Prof.,;sor of Agronomy, Agrieul­
tur•l rx,.rhnent Statio n, Palmar 
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forage-plan t grOW1 h , "lave usually exa­
mmr.d rnajor mt reral f ractions. N, P, K, 
Ca, a11 <1 Mg, w1~h reSfJCct to tN ·ilizer 
and c rop variery e XPt! t imen ts. Ammal 
sc entists, concerned w ith anim al 
gtuwth experiments, havE! u~ually exa­
mined d lgest ibilittes, hher, ligrun, carbo­
hydra te. and p 1 otem fractions {2 , 3, 41. 
Cost liness of comprehe11si~ c analyses for 
both mineral and organic fractions has 
d ictated the d ichotomy of past exper 
ments m ore th .. n has drvergencc of 
in•t'rCs1s between the two scientific d is­
crpl nes. Both research groups recog­
niLO J the importnnc~.> of mmeral and 
organrc const ttullnts to hay qualrty and 
tt\t> currrnt ten ncy rn AlilSka is to­
wnrd more u 1if•ed and cooperaUvl;! 
mult idiscrplinary app roach. 

Qua lity m ay diffe r substdntiallv be­
tween hays grown in experi rrHmtal plots 
anu thoso of fo rm fi Id s. Test-plot crops 
have usually been cured in dryers and 
those hays rnay have submm·iallv 
highl! r qudli ty th:m hays on local farms 
that have been subj~cted to weather 
dam 1gC; du ri ng htJ id curi ng. Funhcr­
mo re, thl re are ru ther widu variations 1M 
protein levels among Alaska' s natn:e 
grasses. Irwin (8) cites to t,ll crude p ro 
tcin valur s of 4 58% for A laskan b lu e­
joint (Calamagrostis canadensis) hays. 
Sirn Jar p rotern lev Is, 4.6%, were noted 
for that grass 111 3 more recent Alaskan 
swdy (15). To ta l crude protein levels o f 
2. 5% are common in bluejo m t plants 
afte r autumn f ro~ts. Such leve ls are t on 
low to lfleet ar11mal nutrient require­
ments. Contrnstinqly, in a seasonal 
study of t wo Alaskan tu ndra grasst!S 

(Arctaqrostis latifolia and Dupont1a 
fisheri) the minrmal ll!vel of total c rud£: 
protein ·~~ shoots was about 7.591, ( 17). a 
l(,vf'l su1table for the diets o several live­
stock clas$P\. Protein lrvnls in naturally 
cured grosses may nor he the most limit 
ln!J 41lality factors 10 term~ ot animal 
dtetary needs in other AI. skan hays &nd 
for .J9eS. 

Expen fannc.rs can, WI , rn broad 
limits. judge the, qLtillity of hay by rt~ 

outward 'lppP.arance, and they can s "li­
larly assess the effectiveness ot such 
feeds on an· 1al )erforMance. But whPn 
de ·cr" c•es occur, it is diHicult to ider'l­
t• y tht ~f>ec1f1c cause by vrsual nspec· 
tton. P1 otcrn, m incr1ls, I 9~' tib\lit es, 
and other nutrition. I corr oonents of 
havs ate not eY1denC!!d by outward 
appeara 1ces; tho•e COtfl ponents can be 
measured or ly hy laboratory analyse!~. 

I 
0: 

·""'""--·~I "--............... ""u ..... 
c- •. · 

I ~ 

• 
& • 

~ ! 

Ftgu rP 1: Means and their 95% confi­
dence intervals for crude protein, lignen, 
sahca, and metabolizable energy IM.E.I 
rn four specres. of Alaskan hay crops. All 
alfalfa data but ono sample came from 
crops produced outside AtaskiJ and were 
1ncluded in the survey for comparis.on 
purposes. 



Therefore, rn 1977, several lots of local· 
ly grown hays, mostly from the lower 
Ken,. Peninsula, were tested for qual itY. 
The porposo of t he ~urvey was twofoiJ. 
1) to ale rt Alaskan stockmen to nu tri­
tion problems in their own hays, and 
2! to give Alaskv's agricultu ral research­
ers (:luidance in assigning future research 
pr.OII tirs. The su rvey is sti ll in progres~ 
and being expanded beyond the Kenai 
Peninsula during 1978-79. Protein and 
digeHIIJ hty components for the first 
year of this survey ;w• discussed below. 
qesults of mrneral analyses wil l be pre­
SC''ltrd !11 a subsequent repor t 

Table 1 Forages and oth er feeds tested. 

Alfalfa 
Bromegrass 
Blue1oint 
Timothy 
Hairgrass hay 
Meaclow foxt ail hay 
Oat silage 
Oar/flax silage 
Ouackgrass 
Wheat straw 
Blue)oint (over wint.l 
Fern 
Pell~te<l horsefeed 
Sliellerl corn 
Se.sweed 
Sodqe hay 
Russian th ist le 
Cl1catgrass 

Toni Samples 

METHODS 
Sample Collectio11 and Classification 

7 
6 

21 
26 

3 
3 
1 
1 
1 
2 
2 
5 
3 
2 
7 
1 
1 
1 

93 

Samples were collectet.l from local 
ranchers primanlv lr0m the lower Kenai 
Peninsula. Ninety- hree samples were 
gathered (Table 11 of which 64 were 
Alaskan-grown hays. The other 29 sam· 
pies included alfalfa, shelled corn, and a 
-few miscellaneous forages produced out· 
side Alaska, so anch ~Jrs fam liar witf1 
en mal performanc;es on such feeds, 
r.ou d rate t heir Al llskan-grown crops. 
Alfalfa (Medicago sativa). bluejomt , 
umothy (Phleum pratense) , and broml:l· 
grass IBromus inem1is) data were stat is· 
ticaily cornparerl as individual hay 
lypes (Figu re 1 ). ll>e other forage'S 
occtJned too sparirgly lO be statistica ll y 
evaluated as separate classes in this 
survey. 

laboratory Analyse~ 
Analyses were ·Jcrformed by pl;mr 

and animal science t llchnlcians at tl't e 
Palmer RP.search Cen ter's laboratory. 

Table 2. Minimum dietary requirement5 (60 C dry mattl!r basis) calculated for fnur 
beef and two sheep INeight classes. (21, 22 ). 

Animal Management 
Class Objective 

Steer (400 lb) marrnenance 
Steer (440 lb) 1.1 lb./day gain 
Hei fer (715 lb) last 1/3 preg. 
Cow (990 lb) msd 1 /3 preg. 
EwP. sheep maintenance 
Lamb (88 1b) fi nish ing 

Crude protein wa~ calculated froru per­
cent nrtrogen da• . (6.25 x% N ~ crudP. 
prote in). The feeds were tested for 
apparent digest ibil i ties by the two-stage 
in vitro dry matter d!SCIPPP.arance 
(IVDMD) techn i('JUC. Lignin was me<J­
su rcd by weight following oxidation 
wi th potassium permanganate. Insoluble 
si Ilea was weighed on ash residues fol · 
lowtng hydrobromic acid washing. All 
valurs were calc.ulatcd on the 60°C 
oven-dry bas is. Sixty-degree d ry matter 
averages about 97% of 100°C dry 
matter. 

RESULTS AND DISCUSSI ON 

The means and their 95% confi­
dence i11tervals for several quality com­
ponents for al falfa, bluejoint, brome­
grass, and timothy, the majo r species 
represented, are described and drscusseti 
below re lative to standard animal re-
4Lmernents (Table 2 ). In Figure 1, 
means withm qu ali ty cornponenrs 
whose 95% confidence interval s do not 

CrL.de Meotabolitable 
Protcr 1 IVDMD Energy 

(%1 (%1 !Meal/kg) 

8. 1 60.3 1.91 
9.5 60.6 2.01 
8.4 54.8 1.82 
5.6 54.8 1_82 
8_5 56.9 1.89 

10.5 72.4 2_39 

overlar> are considort.d statistically dif­
tercnt from each ot11e• 

Total Crude Protein 

Figwe 1 shows the relative cru<h~­
protein va • .II'S for the four main tora9f! 
spccres. As expeC'tt!d, the 1o1al crude­
protPin level~ for natrv~ IJI~ •lJOrnt lluv 
wer" signifrcantl\1 better than rhose for 
t•mnrhv havs. a domestic gra~s unr J 

duclld to Alaska. 
Ot thL anrmal classes listed :n Table 

2, hP.St timothy hays avt:rd!]lld below 
mrnimum IHOte.n requ r"'menls lc.r 
fini~hing lambs_ NP.ar v 40':-'. of th t imo-
thy lnts ware defictent in protein for 
both classes of sheep. Hair grass, oat 
sri aqe, oat 1111 d flax sir a9", sedge hay, 
stcrn·cured cheatgrass, and wheat ~traw 
samiJies \'Vel e all ~olow dietary re(4ll!r !­

mcnt levels for all 1nimals considernd 
ITablc 31. 

Total crudP-proteln lell•tls in 97% uf 
th<! A1;Jsk,m hilys ;, th s slJr..ev were 
adequate tor m~ntarrrr11y tlr) cow~ 

Table 3. Total crude protein, in vitro dry matter drsappearancn IIVDMD), and calcu­
lated metabolizable energy (M.E.) values for three Alaskan and two non-Aia~kan 
forage plants wh1ch have matured and/or died natu rally and other miscellaneous feeds. 

Cr. Prot. IVDMD M E. 
Feed Ong•n ~%1 (%l (Mcal/1<~1 

Pelleted horsefeed Anchorage 18 7 50.0 1.75 
Hai rgrass hay Kodiak 6 4 41 .0 1.45 
Wheat straw Id aho 5.3 49.0 1.75 
Sedge hay Homer 5 8 51.2 1.80 
Shelled corn Idaho 9.4 B9.9 3. 12 
Meadow foxtail h ay Homer 14 7 61.2 2. 14 
Oat silage Hornet 8.1 48.7 1 71 
Oat-flax silage Horner 6.9 42.8 1 5 1 
Ouackgrass Palmer a.s 53 1 1.86 
Bluejoi nt Homer 5.4 29.2 1_04 

Seaweed Homer 14 9 49_7 L74 
s~awccd Kodiak 9.6 43_4 1.53 
Fern, overwint. green Homer 14 l 51-9 1 82 
Fem, overwint. dead Homer 10.3 22.7 OJl2 
Fern, ~ i tluleheads Homer 29.9 57 8 2.02 
Cheatgrass idaho 5_8 52.6 1.84 
Russian •histle ldaf1 o , 1. 7 6L9 2 16 
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Sh11.ep belonginn to Pe te Roberts (above), operato r of the 
Twtt1er Creek Ranch near Homer, Alaska, graze '00 bluejoint 
reedgrass ran ges d unng the su mmer. 

TI1e Agricul tural Exper iment Station's Hereford bull o n 
summer range nea r Homer, Alaslca. 

(Tall ie 4 ). Fo1 cow-call o perat ions, local 
hdys In 1977 wert: for th r. mo st part 
adeq ua te. For flmsh mg lamus and 
calli 11, oc ly 62'! nncl 4 7% of th e hay:;, 
tesp-et:t ivHiy, m~"t t hr> crude pra tt m 
reQUHem!!nts. Since h ays are not usua ll y 
mlled upoc1 for t inlshmg an irn<~ l s, ll mlta­
tiOr1S in th a t sensn should be of mmo r 
consequence t o thtl Alaskan red-meat 
indust ry as a whole. Of co u rse, indivi­
d ual ranchers must always ~nsure that 
th~ pro t11m requ1 remen ts fo r t h eir spr.ci­
fic operatio ns a re met. 

Since to tal c rude-protein levels in 
grasses usually dr.dine as the plant 
maturl!s, prop erly t im ing h ay cu t •i r g 
should rr.d lJ Ce m oo p rotein deficiency 
pm bh)ms in Alaskan hays (8, 15). Rapid 
gtowth of grasses and brief harvest sea­
sons o ften handicap Alaskan haymal<ing 
( 101 Weat ne r, un favorable fo r hay 
c111 rng, is also an obs tacle to properly 
lirn111g hay harvesting in southcen tral 
Ala; ku. Access to accu ra te short- and 
long n nge weathe r fo recasts and rhe 
capabil ity fo r qu ickly harvesting hays 
dur rng favorabl ~ weather co nd itions am 
vi tatry important ln obtaining goo d hay 
in this reHio n. Management t echn iques 
th at cou ld speed the curing process are 
needed. Methods o f curing grass plants 
on the stam before pon ein declines 
occu1 wou ld a lso en large ha rvest-t ime 
OP110fS. 

Digestible Crud e Protein 

Digest ible crud e p rot e in is t he 
tract ion of total c rude protem Im por­
tan t t o an imals. Unfortun ate ly, Lh is 
su rvey d "d not inc lude d igestible c rude 
p ro tein. The seasonal changes in d igesti­
ble c ru de prot e in for native b lueioint 
were calculated from data o f a p rior 
study at the Palmer Research Center 
(F igure 2). Both to ta l and digestible 
c rude-p rotein levels declrn ed as bluo 
joint plants aged . On an unfe rtll ized 
stand soon after plant s headed, b lue­
joint's total c rude-prote in level was 
about 8.5%, and nearly 80% o f t hut p ro­
te in was digest ible in the labo ratory b y 
the two-~tage in vitro t ech n ique. Afte r 
th e st and ng hluejo int plant cu red and 
lost 1ts green co lor, the t otal c rude pro­
te in dec lined to abou t 2.5%. In t he 
stem-cured stat e, about 98% of the pro­
t e in was indigestlble . Thus, the standing 
dead bluejo il' t p lant h as one-thi rd or 
less the total p rotein of th e I ivQ shoot at 
the heading stage and has p rac tical ly no 
d igestible protein, Th ese da ta rein fo rce 
the importance of harvesting blucjoint 
hay nt the prope r time. 

Unpub lished d ata from experiments 
a t Homer and Palme r ind icated t hat che-
mically cur ing nat•ve b luejoint delayed 
thP. no rmal loss In c rude p ro tilin as the 
crop mat<.~red. Those pa n icu la r t reat· 

Table 4. Pe r cent of Alaskan hays with adequate 
ene rgy (M.E.) for five select ed classes of ruminants. 

crude protein and metabolizable 

An tm al M<magement Crud e 
Clnss O l.J jectwe Protein M.E. 

Dry preg. cow maintenunce 97 45 
Ewe sheep mainten;;~nce 76 32 
Steer (400 I h.) m a intenance 68 16 
Steer (440 lb. ) 1.1 lb/d ay gain 53 14 
Lamb (88 lb, ) finishing 38 0 
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m~nts cau~ed rather shilrp declines rn 
metaboll7aule enNgy, however. That 
undeshable t-ffcc t on metabo lizab le 
energy must l.Jt:: overcomf' befo re the 
chem rcal ctJring practice carl be lmple­
monted. The prospects for biochem ical· 
ly manif)U.ating plant aging to co ntro l 
q uali ty losses in forages are p lausible 
:mrl should ba investigated. 

Metabolizable En ergy 

Currently, many people a re be­
com ing acutely co nscious o f the unpor­
tance o f energy flow a nd the e ff iciency 
of ene rgy flows in natural and m anaged 
ecosystems. Th e signi ficance of such 
factors 1r cold-dominated regro ns, such 

l 
~ 6r \'\ 

p,.,,. 
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Figwe 2 ~ Total an d d tgestJble crude 
pro tein cunes. Averagas of the total af!ld 
digest ib le crude protein in bluejoint 
forage du ring a 1 2·month :period, 
beginnmg in July. Notice that total 
c rude protein and diges1ible c rude 
prot ein approach 2.5% and 0 %, respect· 
ively aft&r bluejoint shoots mature and 
dle in Se-pt mber. Th ose standing dead 
plants remained poor rources of pro tein 
and were low m both metabolizabla 
energy t 1.0 Mclil/kg} and minerals ; thus, 
bluejoint-dominat.ed fanges are e)ttreme· 
ty poor foroge sources for early spring 
grazing prior to new shoot's emergence 
in June. 



as Al01 ~k<1 , arc apparen t. W.nter, wh"n 
liltl r! ur no , olar aOP.rgy is bo l n ~ fi xed 1n 
Forage plants bV photosy 11 the~is, is rela­
tlll~<ly long at this lati1:udo. ConseQuent­
ly, .Jr,uing Hni nals rn ust <.J epend upon 
ene llV sou rces storefl in pla11 ts dLJfUI!'l 
the b ·ef but productive, summer sea­
son Without adequate energy, animals 
car111 ~t grow, repror!uc~ and I act tc 
according to <heir gene trc potenl!als. 

In tt-is study. over hall o f 1 he 
Ala~ an-grown hays (55%) were defi­
cient rn metabol zable energy (M. E I for 
cattle and sheep, according to recoo­
ni;r.d st;;ndard~ (1 able 4). M. E. data 
wer• calculatecl from IVDM D values (41. 
Alfalfa, the legume. ranked lr iyher in 
M. E. han in t he th ree grasses (Figure 
1 I, Among the t llu!e major g-rass hay~. 
blue)omt and tjmothy averag€ti lrm in 
M E. !han bramegrass. Bromegrass wa~ 
ttenetally adequa te in M. E., but Ill li P· 

arrt nd tamothy were erther marqmal 
ot rf"' cinnt, de-o nding upon the qual• tV 
of rt rtliv idu I samules and the VlliiOtJS 

.m•rn .. l rcqu; remllna. One lo t of Wue­
joir t hay appeared superiot rr terms ot 
color, t ime of harvest, curing, and s.or­
agc and contained 14% c rude proteir'. 
Nevertheless. the hay was low in M E. 
~ 1 55 Mcal /kgl. These labo rarory data 
explarn why th e s tockm~l1 fee di ng that 
hJy was unable to maintam his ~hecp 
wi1 hou• supplem[tnral feed.:; . 

Assumin~J samples in this survey 
were representative oi the local hays 
tmm the '<ena· Pe.,insufa region, it 
appear s tl1at a relatively low pe rcenta~. 
14"1, had adequ ate M.E. levels for 5tCNs 
to gam 1. 1 b rer ctay. None me1 m" re­
qu rements for fin-~hing lambs. AnJ 
only 4 5% were s...a t able to main tain dry 
co•vs, which hav~> the lowe~t energy re­
qu r.mc ..,ts of beef cau le. Compared ~o 
poss-hle m neral and vitamin defi cien­
cies, energy shortages m teeds arc sub­
st<lnlt Jlly r1ore expensive and laborious 
to correct. Therefore, researchers and 
farmers in Alaska who are conce rned 
with hay qu ality should give top priori­
ty to findi ng methods ror c:om~ctln g 
M.E. deficiencies. 

Readers mu~t be cau tw ned ~Ainsl 
ary rnclinarions to .nte rprel these find 
lng.~ as a basi~ for discou rgaing exp .. 1-
sion of Alask<J's livestock industry . 
M1 tabol izable energy I imitations dre 
commo dur"ng ceatail"l periods in other 
ranneland areas, e.g. Scotla 'lri (23 ) and 
Idaho (20) Sucn challenges are be1 r g 
m"' t t rougll research and hu man ingen­
u ty The same can happen in Alaska. 
Cansee1uenu y, pions for continu ing the 
HamtH Beef Prod~rctran Project inc lude 
enPrqy studies In forages and the acq ri­
sitior of a calorimeter for testing caloric 

va lues nt plan t t issues bdore and afte r 
IVOMD d igesti on in o rd,~r 10 1Jefim 
relat ive M. E. l ~vt!l~ rnore closel y. 

Monensi1~ sorlium, a eattlc-tec:d 
additive recernly approved fo r 1:10 Li feed 
lot nnd nasture c~sage, is cle"m ed by Its 
manufac turers tc increase th 1~ anN!JY 
efficiency in the rumen. The costs are 
qt..ite m ·rr mal and 1he substance shot ld 
be tes1ed 1n Alaska, partic - larly o 1 

na 1ve bltu!joinl hays. BecuasL ts effects 
pa l"'"' ar rly sh1ft rumen fN nlPntatio 
from prod uc ing J.Jtyric and acP.tic ac• ·Js 
to proprionic acid , monensin Sod m i~ 

not I i ke.y to Improve digest1b lity of 
fo rages. IT would, Instead, dec rease ener 
gy losses in the rortion normally IJeing 
diqestecl. 

Lignin 
Lign 111 is a nondifjestible fract ion in 

for11ges und, o livestock, represents Jn 
ulltlesiaable component. Heavily ligni­
fied {woody ) t issues are difficult tor ani­
mnls to digest hence, lign n low1m 
me abolizahle erh rgy ot feeds. Figure 1 
shows lignin values dete,mined in thrs 
survey far the four majo..- hays. Alfa l a 
was quitP. variable and not statistically 
drstinct from t.e other thre!: hays. 
Brome was the least li(ln.fied of thE 
thu: r. grasses. 1· is ~v rdent that ligni '1 

and M. E. leve ls among the th ree grasses 
wer+! negativ~ly related. 

Since ligmn accu mtJiates as plan1 
t issues age, ha rvest ing grasses at earl y 
91 owth stages resu ts •n hays wah mo r~ 

M E. th an if harvesting we1 e delayed. 
Also , leaves l~>. nt.J to hav. lcs!> hgnln than 
sterns; there fore leafy hays have more 
M. E. than stemmy hays. Chopping and 
grinding coarse llays ne ither reduces 1"9-
nin content nor increasbs \11. E. Evnn 
though such processing may imr rove 
the acceptabl ity of the feed to an mals, 
it probably •~ lmd fectrvc ir rmprovrng 
che feed's r'IUtritional qualitY. 

Silica 
Figu re 1 sl10ws the ri!lative con tent 

of msoluLJ ie sihca fo r the four mam hay 
crops rn th is su NP.y. It appears that si ll 
ce content is negatively rela ted to me ta 
bollzahl enorgy In this survey. Insol u­
ble si lica is bel ieved to nega tiVC!Iy affec1 
digestibi!i ties of fo rages (24) . Soluble 
si lica was reported to tie up trace metals 
such as zinc anrJ copper du ra ng labora­
tory IVDMD rrials (18]. Both solubre 
and insoluble s I c:a arP. probably lltld ••­
sirable hay componems. 

Silicon is th!! second most c:ommnn 
el"ment in the earth's c ust , exr.eedr.cl 
only by oxygen. Sil icon comprise about 
25.7% of the earth's crust (1 ). Small 
amoun ts of si lica. a compound of silicon 

am1 axytf€M, are appare rH iy IU'P.«h'd !ty 
anunals lu r J)r a per !'.kP.I!!tlll growt11 (5). 
So' r!~ pia 1ts also rnmnrt ~• I lea for ncn­
mal ~rowU1 16). Soluble sil ca. n~ari.Jc(i 

l1y plants trom th ~ soi; at lh~ uxpensl' o I 
lltolog.cai rnatabol is.m. · ~ re ferrtd 10 liS 

l>iogm rr; silica. Srlaca cnllectinu on plant 
le ~ ..... s os dust (non latoqLnar. silaca I i~ o I 
h1!>Ser irlltHe'jf t<J an1mal >cientis.ts 
IJecause its 'ffect on fora~c dtOfht h hty 
IS prahohly m nc ·. Appar ·n t v. ev •Is of 
,olub .-, bior~e..,ic sr tea cf1 ,.,ge as pl.m t 
ti&sl cs rnatLre (71. Sol lllt . I.Jio'l• 'nic sali­
ca Pt t c pit:-te-s m~ide l hf! J•larll il 1 u;o u 
Ill ~: parti~ol~;s . Such partic.Jes are callncl 
plant opal!> 01 phyfohrh~. How rhyln­
l.lhs reduc~ forane dirJeStibility Is un­
known I 1 is easy to speculate that they 
encrust pi ant cells, isolatinf! por•ions of 
the fora~:~o l1 orn rarrnerr 11 u;roorganisms 
and rflgestive enzymes. Unfortumu 'iy 
for rumlnnnt!i, s ilica coruants of plants 
ara usu.-lly righesl 1n h~av•·~ a111l lowllst 
in roots (7) . 

Altllrnatrves to Hav 
Btcaus-e hay 15 a matol exp.:nse to 

111£11 l"lperations, ra~cl t!r> 11 Alask~ unJ 
f' s ' vvn L '-' tJre always looking for ,v-uys 
,Q mrnrmize hay requlrP.ntt?.nl~ Grnzr !J 
I llf'St ock late In the autumn and cody in 
wnnq is '"hl most attractrvP. altP.rr1HtiV1!. 
In Alaska. ~tockrl'len hnve not cet.l their 
an·mais sele.t:tively grn1.1ny tern, whrch 
gwws uncler alcler anti senwr.cd rhnt 
was"es ashu e du ri ng storms. Till! rHlltt­

honal v<~'ue o f 1110~1' teeds rs of int~r~st 
to Hockme-n 

Our survev inr.ILJdP.u early spnng 
C"OI Iections of nativ r:.a lJ iuejou1L, claaLI and 
liva.; ftHI1 fr onds .1nd new rern growlh 
(fiddleheadsl from a Horner range site 
and beached seaweed from l<od i<1k 
Island ar-v:i the Horner Spit. Far compar 
isan purposes, ' i!lt! ia11 collections of 
rwo nnual plants fmm ldii 10 ··nngcs 
were rncluued, cheatgrass !Brom11s aoc 
comm J and Russian thistle (SslsofB k.afi 
var. renuifolia l. ThE h:tittH rwo plants 
afl1 oftPn sought hy I ivestock in 111e 
Northcrr' Grt!at Plains <rnd lntermoun­
ta n Stales after fro$r and following 
ram~ du r ng late ·all. 

Tallie 3 contains the d<~ta from 
these spring anti fall 'amples. 1:31 uejoin t 
;~s a standing dead forage plant in r>1dy 
spring had ilfliP nuwuonal va~ue tor 
enher I ivestock o r wrhJI f~>. n,, beach"d 
seawerc1s ~med to bo good protein 
sources, bu _ low in met. boh7.abiP. r ncr· 
gy. Frrld ehcads we ~ excellen t pro t ~ i t' 

and t! nerm' sourcr.s on a dry mat~er 

basis, but maders ~hauld keep rn mind 
that the Jry matte' level of tidd l ehead~ 

is probably quite low in ea ly spt in g. 
Russian thistle wa~ a good sup pi ier of 
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l>oth energy and prote n m autumn, but 
ch •atgrass was low in prol llin and would 
provide only erHl\JQh metabol zab le 
ennrgv tor ma.ntaining m;;Jture beef 
animals. 

Srnce n at ive blueroint ranges, 111 

their highest ecological sucCIOSSIOn state, 
often contain Few rm age plants o f con­
sequence other than bluejo1nt, they can­
nor meet the nutrit ional requ i rem en ts 
of t ther wlldl il{} or livest ock outsioe 
Uw growing season. Alaskan stockrnan 
whose operatrons are based on bluejoint 
rar ge~ hilVe a few alternat lvr>s tor re­
ducing the onnual costs of hay : (1) dL· 
veloping SJ)rir1g and ·all IJCJStu res o n 
croplands, (2) chanulng the plant 
composition of some of their bluejoint 
ranges to include nutritiona lly better 
~ics for spnng and fall grazing, and 
(3 ) 1f none o f th ~ above are feasible, 
th''V might cooside r silage operatwns to 
~:..omplrmentlhen hay resources. 

CONCLUSIONS 
In 1977, mct<lbolizabl(l ene rgy out-

ranked C:Hote~ n d S the most common 
deficiency p roblem In Alaskan hny~. 
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hzable energy for hay crops shou lci 
bene frt the IO(;alllvestock inoustry. Pro­
gram plans at lhe Alaska Agricultural 
Experi ment Stataon mclude addmg 
capobllnies for calo ric measu rement lo 
thr. Palmer Research Centnr's labora­
tory. Th;n w1ll "JSsist bo th applied and 
basic research programs 111 Alaska. Agro-­
nomic rP.search in stlagl! and hay-making 
technology, forage crop vari ty, and sotl 
fert ility evaluations shoulrJ include rnea· 
sures of metabolizable energy. A better 
unders-tuncl ing ot the relationsh ip be­
tween soils, fora!JO specaes, and p lant 
~itica Is panir.ularly needed for natlve 
bluejoi nt hays. 

Di!}l:!stible crude prote i11 ou ght to 
be evaluated a long with totai crude pro­
tein in ligh t of the unfavorable seosonal 
changes noted with blw!joint. New va· 
rieties of adapted grass~s. particularly 
high-produc ing strains that are being 
tested bv Wrn. IN. Mi tchell, Agricu ltu ral 
Exf)e riment Station, P<tlmer, merit close 
watch ing because they may prove to be 
good sources fo r both pro tein and meta­
bol i,..able energy. 

Chemical CUI ing of stand ing hay 
crops m their p nme statr is an appeal ing 
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Gains of Beef Calves during Winter-Feeding 
and Summer-Grazing Trials on the 

Lower Kenai Peninsula, Alaska 

Approxima tely 230,000 acres of 
pot ntial graz ing lanrt occurs on the 
Kl! .at Peninsula o i Alaska. Howevcr, 
thu present grazinll leases in the area an~ 
only carry ing abou t 700 head of cattle. 
Onr:- of the major p roblems n'!str icting 
the expansion o cattle production is 
ttlv. lack o f a high·t!ua lity wm t er fl!f'd. 
The m ost abundant nat ive grass in the 
area is Calamagrostis canadensis (blue­
IOint ) wt'lich can v eld between one anc4 

tvro tons a' d ry matte r per acre (71. 
However, th is grass as nay is usually of 
low QUality due to rap id matu ration. In 
arldit1o n, arlve rsc weat her cond itions at 
tht. ~1111e hay q ualttv is high make har­
vesl:mq difficult (5). Bluejo:nt has also 
been reported to be intolerant t o heavy 
grazing or repeated harvests w it hout 
fen ilizat ion (4, 6 ). al rllough gra1ing 
t ri<Jis nave not been co.-.duc tf'tf to deter­
mini the effect ol (lrazinn on natrvc 
biUilJOint stand s. 

The objectives of th is study were to 
drtr- rrlnt! tho cost o f feeding ~f 

calvl's va ry ing l flv~ls of average-qual ty 
forag~ dudng th f> win ter and to evaluate 
me effect o . wi nter gains or su bsequent 
garn~ during su mmer graz ing on native 
IJluejoim grasslands. 

EXPERIMENTAL PROCEDURE 
l his study w.;s conducted between 

Decem ber 23, 19 17, and September 15, 
1978. It consisted of a wln ter·feedong 
tr ial to cletf!rmi ne wei4lht ga. ns o f calves 
f~>d va rying l evel~ of a I fo ra~e d iet$ a nd 
t h!!o su b jected to a summer-graz ing t ial 
on nat ive hluejoint grassland s to deter­
mine tne effect of w int er f~>edmg levels 
on subsequent su rnme• gams. 

Winte r-Feedin g Trial : Thirty He e­
ford wean..:r ca ves ( fi fteer steers and 
flttr•en he!iers l weighing a pprox imamly 
412 lb. ear.h were random ly allotted to 
three grou ps of ten calve~ o n t he bas1s 

· Assistant Professor o f Animal Science, Agri­
c ultu ral Experiment Station, Fa irb,mlc.S 

By F M. Husby • 

From J une 16 to S9ptember 16, calves gained 2.2 lbs. por day on rhese blueJo int 
grasslands. 

of live weil}llt , sr. x, and hert l of orrgm. 
Ear.h group was fed n d lfferent amo1mt 
of hay cor a 175·r.lay period. P ·or to 
allotment, al l anirnals we re dehorned , 
wormed, and t reatPd wim a pour-on 
insec t icide. Each cal f was in1ec ted w it r 
1 mill io•• IU o f vit am in A ;md 150,000 
ILJ of vi tam in D2 befon• the st art of the 
tri al, with a sinil<~r mjectior• rr.peatf!d 1n 
Marr.h. Calves were kept in pen~ with 
162 sq. tt. per Mad lndudmg 35 sq. H. 
per head un de r an ooen-sidP.d !;llccl w r d 
2.5 lin~a r ft . o t feed-bu nk space per 
head. Water and a mineral 5upplemcnt 
composed of 70 % stfeaml.ld boncmeul o r 
dicalc ium p hosphate and 30 % t race 
minera l sal t was avarlnble ad libitum; 
and the hay was weighed and group fed 
once d aily. T he rh re !!' fo rage trea tments 
w1ne: main tenance ntermed1a te. and 
f Jll fl:' r.d lev~l s. Th~ rnamt e nar ce-lw e l 
animals reCAiv d only enough hay to 
maintain live we ight ove r the ent ire 

175-clay period while the full-fecc1 
animals v•e re al lowed acce~ to hoy at all 
U'Tles. Lwe weight gams and hay con­
sumption were de~ummed weekly. he 

amoun of n ay for the '"'' rmedtate f:'t:d 

leve-l wa• calcul,.ted and adJll~ted m be 
ted the M xl WIC~ at a l e~r l rnid wly 
h!!Lween thP quan t ille"> ca m umP.d in thr. 

miltJltcnance and in thr; full-feed t reat 
ments. lnlt al and final hody weights 
and ft!E!'d consumption wr rc u~ed to 
calcllla Le I he av ~rage daily ga1 and feed 
performance for the 176-c1Jy tr11 l. 

Local ly p 1oduced timothy I <JY was 
analyzed •or crude p rotein ( 11 and 
m vitro dry maltl r d isappearance 
~ I V DM D I (1 1). T h e hny was ~111 cted on 
he hnsis of a m inlll'l ~111 crude-prot,..in 

conte nt o1 B% to provid~ the level of 
protelr. required to malntain th e body 
lllle i!]hl n r 440·1 b. Cdlf (81. During thl. 
course o f the fecrti ng t r ial, the pro tein 
content of the hay was reana1yzed and 
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Table 1: Per head nut rient 1equ1rements for !] rowing calves and nutrient composit ion 
of timothy hays fed duriny w•nter-flleding period (175 days) 

440 
-140 

Ex nee ted 
D.Jily Gain 

Obi 

0 
1. 1 

Dally F~cu 
Consurnrt10n 

(II>) 

DMa As-Fed 

7. 7 8.6 
12.8 14 2 

Metaool 1zable 
Energy 

IMcal/lbl 

DM As- Fed 

0.91 0.82 
0 .94 0.85 

IVDMDb Crurh! Protem 
(%} (%) 

------
DM As-Fed DM As-Fed 

57.2 51.5 8.6 7.7 
59.2 53.2 9.8 8.8 

It ern Composi tion of T1mothy Hays 

fi st 91 Days 
L'ISI 84 Days 

a Dry matter. 

0.82 
0.92 

0. 70 51.3 46.2 7.2 
0.78 57.8 52.0 8.3 

6.5 
7.5 

b 1n 111tro dry matter d sappea1 ance, convc1 ted to metabolizable energy as measured 
m Mcal/lb by thr fo llow ng forn t Ia 

ME Mcal /lb 34.2 DMD 1%) 45 {2) 
---2200 

fmlmi 10 be below t '1e minimum re· 
quircmr:nt, and anoth~·r lot of timothy 
wn~ , Sl'd to complete thl' triaL fhu 
composition <>f the two lots of hay 1S 
shOI.\'1 ·n T3ble 1. 

SDmmer-Grazing Trial: At the con· 
clu$.011 of the winter-feeding trial on 
Jun•1 6, 19 78. !o111 calves (two steNs 
anti two hc =tors) from eoch ot the three 
forage n~a1rnents wLcr c randomly al lo­
U!tl, 01'1 rlw basis of live weig\'lt and herd 
or orlg n. to two gro?i g iru~ns•ties. This 
PPJC~dure evalua ted tne mtiLie ce of 
winter·te-ediny levels 011 ~ubsequent 

grazmg gains from r alive hluejoml 
grasslands. The two g(azinq lots were 
located on Lookout MoJJntain abo\•c 

Homer and were 21 and 42 acres in si7e. 
Approximate ly SO% of each area was 
r.ovured with spruce stands or patches 
of alder_ The remaining vegetat ion was 
predominately hl11ejoint The two lots 
re~nesented previously ungrazed nat ivl' 
blueJoint and, with twelve head por lot 
the ;]razirrg intensitY was 0.87 and 1. 75 
acres per head for the 21 nml 42 acres, 
re~pectiv ely. 

Live-weight changes were deter· 
mined weekly until the termmation of 
the 91-day trial on Septemher 15, 1978. 
lnitinl and final live weights wE're used 
to calcul 01te animal performance. Si x 
calves were kept on p;1sture at the main 
station. 

RESULTS AND DISCUSSION 

't e nutriflnt reqUJn:monts to main 
ta 11 body weigh or rn produce 1,1 Ill. 
of grun on a 440 lb. c 11 are iiohown in 
Tab.le 1 18), and va ue~ ar' pmsented •or 
both a dry-matt(,r am1 an as-fed bam. 
The compositton of the two lo ts of 
timothy hay fed durlncJ the wlnter­
f1leding trial is also shown in 1 able 1. 
nmorhv ~ ay f£>d durmg the li1st 9 1 
days \"\'aS low in ha th crude protein and 
~>nergy in rela11on to the 1 equlrement to 
maintam hody weight at tho ~stimated 
dally consumpnon of 8.6 pounds. 
T mothy hay from the ~P.cond lot was 
slightly balow Lhc rt>Quired levels of 
P.l'lergy anr1 protein tor body-weight 
mamtenance The hay utihzcd in this 
trial would be considered average-qua­
lity grass hay. 

Calf perfonnanc~ and cost of gam 
during the wmter trial am summarized 
m Table 2. Thr. data havf been listed by 
the periods fn whtch the two lots of 
timothy hay w1.1re fed for the total 
feeding period. The ma1nten.:;nce. in-
tr mediate, and -tull· lef!d ueatments 
gained 20.6, 71 .5. ilrld 129 lb. per head, 
respectively, over the total fecd •ng 
per 10d, wh. le the average daily gains 
were 0 . 12. 0.4 1, and 0. 74 lb. pe1 head 
pr:r day, respectively. It is o f interest to 
not•~ that, when the h1gher-qual ity 
11mothy hav was fefl during the last 84 
{lays, the total gain dnd the rat(! of gain 
was higher for all foragr. levels than 
during the first 91 days. 11'e full 1~w.t1 

calves attained an average d<JIIy ga 11 

slightly greater than l 0 lb. per day 
dunng the second part of the tnal com­
pnrcci to 0.48 lb. pN dav during the 
fmt part of the triaL The quality of 
timothy durfng .he mal was also re-

Table 2. Per head calf !}ain, feed intake, and cost during winter-feeding period at th ree levels of forage (175 days, 10 head each). 

Maintenance ld.ays)a In termediate (days) Full Feed lcbys) 

91 84 Total 91 84 To til l 91 84 Total 

A•J~. . initlal wL (lbl 41 7. 5 423.9 4 15.7 44 1.0 404.8 448.7 
Avr. . final wt. (Ill) 423.9 438. ' 441.0 487. 2 448.7 553.8 
ADG I b) 0.07 0.17 0.12 0.28 0.55 0.41 0.48 , .01 0.74 
Ave. total gain (lb l 6.4 14.2 20.6 25.3 46.2 71.5 43.9 85.1 129.0 
Ave hay consumed (lb/clay) 8.28 7.99 8.14 9.22 10.3 9.72 10.88 13.24 12.02 
Cost hayb ($} 103.33 123 55 152.45 
Ave. cost gain (S) 5.02 1.73 1.18 
Cos mlmn als ($) 3.95 1.42 1.85 

a The total period wns 175 days in durat ion with one quality of t imothy hay fed the first 91 days and a higher-quality hay the last 84. 

b Hay costs wcro calculated at $0.0725 per lb. 
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Table 3: Pe r head calf gaH'IS riunog grazing native bluejo in t grasslands under two 
grazi ng intensities and fo llowing d ifferent win ter-feeding leve ls {91 Days) 

s· r' la r ·n both lots. Ave age daily gains 

ot aH c<J I•JP.S in bo h ll•ts wc1e ~imil< . 

2 20, il ll ll 2 24 lb fl"' doy orr 21 and 42 
ilr.rP.s, 1 "SJIBCtiv~ly . Th• • fo ':, nutlll•' 
blu .. jo n 1 9111sslanrJs coul•l c 11 ry ~pprnx ­
lma elv o r> anunr~l f'lll l ~:. ' tnr H rllr :t! · 

f"'ontl gr;urno season. The gn~dti~SI difly 
qa10s Wilt" 1 r.~oHir:d du rmg t ho second 
to fot11l11 we• \:s of July. lfowt~Vllr, 

s imi lar :J I<~l.ng trails BIL n~:etled to see •f 
the rwtive [Jrassland ra 1 sustain this 
stockhg rclte over a number of years. 

Pen 
Maintenance Inte rmed iate Full Fc:R!i Average 

2 1 ACII~!> 

Ave nitia l wt. 438.8 498.8 523.0 486.8 
AvP.. final wt . 649.8 7 10. 2 702 .5 687.5 
Av~. 1 otal gain 2 1 1.0 2 1 1.5 179.5 200.6 
ADG 2.32 2.32 1.97 2.20 

- ---

42 Acres 

The 1:1\•~:~•aq~ g;~in Pf! t calf du i'1g the 
Sl lnlln( r-grazirg mal w.as Cipprox ima t>1y 
203 lb, w· h c1 1Jaily gain of 2 .22 
pounds. For comparative pu poses. a 
thret:-yeer ~tudy a t c llf ga ins on he 
Kansas Fhnt I tills 01 the ·15 days 

----
A~·e. in it ial wt. 444.0 453.0 557. 2 484 .7 
A11e final WL 6 77.8 653.5 733.8 688.4 
Ave to tal gain 233.8 200.5 176.5 203.6 
ADG 2.57 2.20 1.94 2.24 

Average 2 1 a nd 42 Acres 

1 ~dk g~ os>t nutr ttVe vailJe <!flOrl•' I 
avera!JP gain~ or 1 ~6 lb. j'>el ll·iJd aml 
avnr~ge dailv nains of I 82 ' b. pe ht•rJd 
per day 110) . Ma\111 n ;rnc.~ cal ~ e~ 

r:xr ceded g<~ins :1f f l!-ft!ed calvns llY 

abtl •t 44 lb. wtdcr ,; com;idei-dble wlw1• 
wt:. c mrpu1e l •e oilf~rEnt Initial weights. 
1 he ..tb lity of Brl1mals to Vtir ,Jt a taster 
1 ne after prolon~<l 'eed ~st1 ·.cl ion has 
bc1:n recognized si ~ce 191 5 f'J) and is 

Ave. tot al ~Jain 
ADG 

222.4 
2.44 

tler.tcd in the voluntary in take o f tha 
full hed qroup wi lh animals consuming 
only 10.88 lb. per day dur ing the f1rs• 
part of the tri al versus 13 .24 1b. per d.1y 
aiHI• The qual ity o f the hay im provtH..I . 
Also, the hody wejgh t o f calves red at 
th m ainten anct:i h.:•,el could be main­
til tned wath lowP. I amoum s of th~:; 

high1· f1Ua lrty hay. 
Approximate gains could be pre· 

tlictei I from the hay qual itv compared 
to the nu tr ie nt re r]u iremnnts in Table 1, 
and calf growt h performance was sl ight­
ly bette r than exj.)ected . The better­
than tJXpected growth perfcm•til c-c 
co •1 ld be explamed in p art by the lt!6· 

l iz.:~ti or that nut• cnt re t U1remcnts Pre 
bascrl o n ave ra!)€ values and co11tain a 
~~~ y m arqin. The data tlemonst r .. te 
that sm al l increases in hay quality 
'JalnerJ during the ha rvest s~!ason can 
have bene fic ial results in ca tie perfor­
m 1nce. Wi11te r-fced costs for the fu ll­
feed c a ves were approximatflly !)0"?.. 
g1eater than thc rna in t>JnancEJ 1 •vel 

c alves bll t t hf' cost per poun d o f gain 
w~s considerably less fo r the full fP.ed 
gro p (S1. 18/Ibl than ' o r the rn.r int~ 
ndnce cahrr.s ($5.02/ lb l. Mineral-sup­
P • ment costs wore greater fo 1 the 
mamte nance treatment than fo the 
o Ill! two t reatmen ts, probab ly because 
of inc reased animal appetite. This cost 
could be reduced by limi t ing tt1e 
amo•mt o f minerals give n ro c alves 

206.0 
2.:Z6 

178.0 
1.96 

202.8 
2.22 

receiving marn ten.ance levels of torag.,. 
Worming, vitam n in jections, a nd thF! 
insecticide u ea rment cost $1. 10 1->f'r 
head for all th ree groups. 

Calf gaHlS d u rlr g the summer­
grazinq tr ial are presen tt.d In Table 3. 
To tal ga ins Dnd average daily gains fo r 
the maintf~nancc-- and i11termediato·fCi!d 
calves were gn!~tcr than gains fo r tllf! 

full feed ca lves ilt b oth grazing intensi­
t ies. Ma intenar ce-level calves gain£'d 
sligh tly more P<!r day an the 42-acr l 
pastu re than srmi lar c nlves on tn•J 
2 1 Jere lot, bu the gains o f the inH!i· 
mediate- and lu ll· feed calves we n' 

1lfcr rl to n; compensatory growth ll' 

.CJHfll fht lt.oson for the com..,ensato v 
ga n hils no be~n r,xpln1nr:d, howeve r, 
i. has be~n not!ltl I al r:dUit' arl' .blc tD 
u .t ize eoP ·gv and r o l i . rnon~ cffr 
c lcntl y a fwr food res1nct lo11 . It ~as 

bocn repor r:>d tl at ca t l ~~ mily taave 01 
lower l>asal metabolic ra te dtu i~ g oull 
!01 a slro 11 time fol iowir g feed rest1 i~ 

tic; .J"'d th<1t this fesul•s ir less ~llll lllV 
r x•d r•t: lur llody marntenonc e ;m d more 

'nergy a11a1 aole tor grf)wlh wh n ani 
rnals have tr.:~ access to un imi ,,.u feed 
(31. 

Calf gain jlnl '-051 durinq the 
' omhnwd Will tllr ard ~urn mer tria 5 are 
!ihowr. in T hie 4 . c)i)l/ th~ cm1 of hny 

Table 4: Per head calf gain a nd cost du ri ng thll combined winter·fP.eding penod a nd 
summer trial (266 da ys! 

Matntcnance Intermediate Full Feed 

Cost hay{$) 103.33 123.55 152 .45 
Ave. winter gaur (lbs) 22.6 68.4 136 .6 
Ave. cost winter gain (S/ Ib)a 4.57 1.81 1.1 2 
Ave. summer u:a ·n (l bs) 222 .4 206.0 178.0 
Ave. total ga in ll bs) 245.0 274 .4 3 14.6 
ADG, 266 rlays (lbs) 0.92 1.03 1.18 
Ave. cost to t al naln ($ )b 0.42 0.45 0.48 

con hay ~liiiheadl 
AvL. wi;;r;rgai { bs/he;HII 

a Ave. cost w im :r gain calc;u lated as 

b Ave. cost tot<JI gain calcu lated as cost hay (S/head) 
Ave. total g;. n IILslheatl) 
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was cons'dercd a var1allle since the 
qrcmnu costs woulc' bf' <r f1xe<1 cost 11er 
I Pari. WmtLr .lnO sun J\!!r gains were 
comiJtncd a d charued to me wmter 
f• d ro~ts. n, s resul!ed in 1 rnlative 
ost po>r pol.nd o1 aa1n ov~: the 266-day 

trial r- f .wor ot th~ mairtenance ev• 
comth cd 10 the I II lev~l o f $0.42 
and S0.48, rcspectiiH.Iy. D.mnn t he 
cnt irr 111al, h~ full· feoo group ga~r1ed 
apf'toximat•ly 69 lb. mors han the 
ma' rttl'nancc group. This would result n 
a hc\lVIrr call for market, but the cx rra 
werqll t would hilve brcn achieved by 
ir1curri ' 9 the expcnso ol costly winter 
fi:!Ptl versus the rda ltvely inexpensive 
gra~ •n!l. The o" fdl VE diffe rence betwel! 1 

thP full-feed and mamtr.nnncr. group 

would be less if a more efficient, much 
cheaper, wint~> r f"•!d were util ized, or af 
a considorably higher market price 
could be obtained for the calf. If the 
gra1ing s .. ason could b extended by 
ut I zin grasslands at lower elevation~ 

or by 1 ·rod c1ng grass varret,es that 
ma l ~"' tam nei qu.altty late r rn the fall, 
the advantage fo r wmter maintenance 
levels wo&..ld becomr. morr. pronounced 

Steers harlll!llt~ r average daily gain~ 
during the winter than did he fors at al l 
three forc1gc levels. As the level of hay 
int<Jke increased, the t1eavier animals 
'1atl greater average daily gai ns than 
did the lighter calves in reference to the 
we gins at t he beginning of the trials. 

Although th is study over one year 

Calr weighu were recorded weekly during the summer-grazmg ural. 

Open-sided theds provided shelter for the calves duri ng the wintcr·feedang trial. 
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has tJemons•rau•ci 1 at the maintenance 
of body weight dunng th wrnter 
followed Ly effie ent cum1Jensatory 
gai •s may be the most economic'll 
method of beef production or he 
Lower Kenai Peninsula, the results 
should be confirmed with addrtional 
trials before maJor changes in cartle 
managt!ment arr lt11fllemF "lted. An avror­
aQl: daily gam C'<Crl!cfrng 2.20 lb. on 
n HIV~ blur jo nt grassldnds cam parts 
favo rably to cat h. garn~ artarnad o n 
some o f tnt~ major nras;slands of thP. 
"Lower 48." However. turther grazing 
trials .. e required to determine ·t th~l! 
grasslauds can sustain the mtensive 
graz ng prcssu re and con tmuc to pro­
duce good cattle performanc~.o 
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Bluejoint reedgrass (Calamagrostis 

can<Jdensis) is the most commonly u~ed 
na ive forage grass in Alaska. It rs par­
ticularly importan t in the fo rage pro­
grum of ranchers and hay growers on 
th~; lower Kenal Peninsula, where it 
occurs in dense. e>! tensive stands. 

Pr ior to research efforts on manage­
ment of this grass, there was a grow ing 
op in io n among operators on the Kenai 
Peninsula that bluejoint should be elimi­
nated from t he forage program and re­
placed with some other grass. Tlfs 
resul•.-;d from observatio ns of decl inl , g 
production in harv,:)stcd fields and from 
u ncertainties abo ut lhe forage qual ries 
ot bluejoint. 

Some Canadian workers (1) assi9ned 
a low palatabil ity rating to bluejoint but 
considered it war thy for hay if cut in 
early July. Early studies conducted wi th 
t ile grass in Alaska (2, 11) demonstra ted 
a 3hnrp decrease in crude protein and a:n 
i n<:re::~se of c rude f iber th rough the 
growing season. A more recent study (8) 
documented a serious loss of metaboli ­
zaule e nergy with maturat ion . 

However, management trials with 
hluojo int in the Matanuska Valley 
showed thet. with fertil ization. annual 
harvest s of 1 to 2. 5 tons per acre of me· 
d i m to h igh-prote in hay could be sus­
tatnad (4, f), 7) . .,..hese research efforts 
indicated the grass should be harvested 
in the boot to head-emergence stage t o 
achleve good ytclds with adequate qua­
hty. Waitin!J for the h i~hest y ields at the 
fully h eaded stage resul ted in consider­
able lo ss in quality. A Canadian t rial (3) 
d emonstrated benefits from fertilizat ion 
and indicated that relatively good pro­
duction could be mointained with the 
brs1 balance of y ield and qual ity ob­
ta ned with rwo harvests-the first ln 
late June and the second about two 
months later. 

The t ri als conducted in the Mata­
nuska Valley have been followed by stu­
di!!s o n the lower Kenai Pen insula in 
order to answer better management 
questions pertain'ng t o that area with its 
more acid so il s and cooler growing sea­
sons. These studies have produced addi· 
t1onal information that has encouraged 
operators o contlnue with hluejoint as 
a forage c rop. 

Bluejoint is well adapted to the acid 
sails of the lower Kenai Peninsula, d ocs 
not requ ire liming to maintain a produc­
tive stand, is excertionally winterhardy, 
and rs possibly the fastest-drying fora ge 

• Pro fessor of Agronomy , Agricultural Exper­
•ment Station, Palmer, Alaska. 

Managing Nat·ve Bluejoint 
Reedgrass fo r Forage 

Production 
Wrri. W. Mitchell' 

Figu re , . Bluejomt gra.ssl:and o n 1he lower Kenai Peninsula in early spring prio r t o the 
initiation of growth , illustrating the extremely hummocky nature of undisturbed gran­
land of this rypn. A deep layer of litte r aa:umulates at the 5urface and i~ und erlain 
with n layer of humic material. 

Figure 2: A heavy-duty rotary plow with 1U deep t illing action elimmated rhe hum­
mo cks and incorporated surface l•itte r and humic material whh mrnerol matter in this 
bluejo in t f ield. The ploWing was conducted in late summer 1972. This ptcture wu 
taken in spring 1973. 

of those currently avai lable. This last 
characterist ic is im portant where period s 
of good hayinq weather are generally 
brief. With proper management, blue­
joint can make an Important contribu­
t ion to the forage syst em of a stock­
grower or hay producer on the lower 
Kenai Peninsula and similar areas. Th e 
fo llowing provides some guidel ines for 
management of bluejoint from the 
research being conduc ted on the lower 
Kenai Pen insu la. As is the natu re of 
research, however. it also has raised 
quest ions that will be addressed with 
further studies. 

PREPARING GROUND FOR 
HARVEST 

The extremely humm ocky nature 
o1 blu~jo1nt stands render thP.m u nsurt· 
c~ll l e foJ machine harvest in Lheir na tive 
stat e tF ig1 re 11. Bulldozers, tillers. 
brush hogs, and plows havr. bt'en used to 
elim inate the hum'l'rocks and rfl rluce the 
t h ick layer of' tter and humic m at1·rial 
that occurs at the surface. One of tho 
m ore ~ucccssfu method~ employed a 
heavy duty ttller oowert!d l v a :.!50-np 
motor, terrrted e "tot·.ry plo····" thllt rn­
corpo rated much of the litter anti mulch 
in t he mineral soil whlle eliminating the 
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hummoc ks (Ftgun~ 2) (91. 
But tow does bluejo illt re·~>stabllsh 

aft!lr a thorough t•llrng of thL~ nature? 
Tha natural return ol hiUCJOh 1 was stu­
cliet1 with f.llots !!!Jtubllshr,d on grmwd 
!hot ad been otJry rlowed once in 
late summer, 1972. The riots were 
treated with three ditfgr~nt fertlli7ers 
(83? 16, 10-20-10, and 20-20-15 of 
N·P_ 0 · KlOI at 0 250, :md 500 lbs/ 
ilCrr: irr 1973 anr1 agarn rn the spri '9 of 
each cf thl:' folio~# "9 t l)ree vears. Yield 
measuremerrrs w<·n-· uken wic h a single 
ha vest each Vt>ar, 1974 through 1976. 
&Jbst .. nt•al production had he!l'n 
achb·ed by rhe Sf:!conrJ year after Ulllni), 
and ull production w.1s pro bably 
reached by tt>~ lhirr:l or fourth y~ar 

(Fi!)ures 3 .md 4 ) Bv 1975, the lowest 
lertrll7r•r rata mo re th. n doubled y ield:> 
ow,. rl e un e•tllizcd plots. 

Ar:fdi I ronal rn I ormation was gai•led 
from a part of the helrl adjacent to the 
cxp"r rnemal plo ts. Ai 1.-r ha111nu been 
rot.ttV pfow t'd in 1972, the field was 
rotary plowed again in midsummer 
1973. lr was then ciisked and harrowetJ 
and seeded to annual ry11grilSS 1n t he fal l. 
The annual ryegrass developed J good 
s ar d rho following summer and was 
harwstf'd tar forage ~tall plantings of 
rvegras~ are not always successfl il , how· 
evorl The field was disked lighlly again 
·,, 1975, hr oadcas s<Jedc ci to oats, dlld 

harroVVHd to cover the seed. A llurnper 
forage .. ra p ILSlllt~d. A pla•ttinr; o l oats 
ill 1976, wi thout dt'Sklr \J and har w wlng, 
was unsllccesstul. Bluejomt h ad rc-est;r 
blrsh"d sufficiently m 1976 to rne ri t a 
tnrag,.. h;u vest, and excellent stnnds hav• 
urovirlctl a h <Jy crop ~ach year s ine(; 
then. L 11doc mented amoums of vari· 
OlJS ..:rtilizers Sllppl ying N, P. nnd K 
werr nnplh:~d. probably in excess of 500 
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Figure 3 : Natural regrowt h of bluejoint 
m h ay meadow on lower Kenai Penin 
~ula, Alaska, after tho rough tilling w ith 
a heavy- duty rotary plow rn "1973. Ex· 
penmental p lo ts were fe rt ililed in 1973 
and each year t he reafte r with three- d if­
ferent fe rt ilizers (8-32-16, 10-20·20 . and 
20-20·15) at rates indicat ed . Yields 
shown are ave rages o f t he t hree fertilizer 
t rcatmenu ot each rate. 

lbs. <Jere, e ach year. 
Thus, according to these resul ts, 

bluejoint rs easily re-est"dblrshed w i lhout 
lhe necCS$ity of rr.soeding •n previously 
dev~lopcd stands rhat have be rm d isrup-
ed fo r land-smo o hing purposes. It a lso 

appears that :mnual11 c an be grown ns 
intcrmedi<Jte forage crops wh ile the 
bltJcjoint rs rf'covering, rllereby provid· 
ing the o ppo rtunity to rework tho su r· 
filCil. It is l tnlikely t hat reseeding of 
bluejoif't w rll be employed as a m eans 
of esta i:Ji is! ina stands in the nevr fu tu re 
b&atJsc o l ttw ct iculty of obtaining 
seed. Only smr.ll quam rties are obtamed 
w th consrderable effo•t from na live 
sra•1tls, and very I rtle has been grown 
for commercial rurposcs. Because o f 
low seed o roduction, lhat which h as 

been produc~d is very exJJensivc. How· 
!'llcr, lh eeds of blwno·nt fJre vorv 
so rail requ nng about 3. 7 mill ion to 
equal one 1ounr1 (5), rherefo re, it ran 
heplanted .talinnt rc~le(2m41bs/acrel 
to tnc1litatc 1-le return of !I stand, 

MAINTAINING PRODUCTIVE 
STANDS 

Manag~:men t decisrons on how best 
to maintain a sland ol bluejoint depend 
on objectives lor the fieiJ 11 ttuesl•on 
Amony thost> U1inq~ thoJl must bo cons•-
dere<.l arc: Hxpocted yrl!lds, nu nber of 
llurvests, and possihlt: use lo• graz tng 
.1 ter han•!lsL 

Without tertilizatioo, yiolds o f .5 to 
. 7 ton/acre 'IJijre cbtained with a singte 
harvest on a field lhat had b11en in pro· 
ducrior1 for a n.~rnber of Yt ars (T dble 1). 
Applying 500 lbs/acre of 20-10-10 In· 
creaseo yields more rhan 3 . 5 rimes. 
Withholdin!) fertilizer treatments from 
previou~tv fertilized plots rapidly re­
duced yield$ lFigure 51 indicati tg there 
is little h">ng·term carry-over w1t11 annuol 
harveslrng. 

Economics, of COIH~e. is a prime 
considPr at ion 1n the use of lt>rtilizer, 
and using 500 lbr./acre of fl Mhzer to 
produce abo~.ot two tons. ol nay 'Tiay be 
beyond the medns or object ve of an 
op!!ralor. Three lt11Jels oi •r.tt iftler (0, 
250, and 500 lbs/acr~l weH• used rn rhf' 
trral established on th!! rotary pluwed 
lield, providing some insight nto th" 
P.conornlcs 01 ft.!rt lizer u~e (TErble 2) . 
The 1976 results md cated 250 lbs/acre 
ot 20-20 15 waul J f)romot<~ almost as 
much yrcld as 500 lbs/acr of the three 
feni izers te~ted Th1s led to ~ more 
elabor81!.' study fo, more tJeflnitiiiE: data. 
Partial result~ ol the trrsl cut In 1978 
are pr~ented In Figure 6. Yu~lds in 

Table 1. Effect of fe rtilize r applicataons and r:essation of 
fert il izin g bluejoiot hay meadow (single harvest ) 

on Alaska's Kenai Penm!ul a.a 

Table 2. 1976 Bluejoint hay yields, with three fertilizers 
appl1ed at t wo htvels on field that had been rotary plowed 

in 1912. 

-----·---------------------------------
Year 

1973 
1974 
1975 
1976 

!\lever 
Ferulrzl!d 

(Y•eldT/A) 

.58 

.69 

.53 

.61 

Fertil'ze• Treatments 

500 lb/acre 
20· 10-1 0 

(Yir.ld T/A) 

2.20 
2.56 
1.81 
2.19 

Not Feru lizcd 
in 1975 & 1 976l.J 
_j_Y1eld T/~_) _ 

N.A. 
2.55 
1.00 

.76 

-----------
a Yulds stated on hay basis (12% moistum). 

b Plots in this co umn were fertrl •zed w rth 20·1 0·1 0 at 500 lb/ 
acre n 1973 and 1974, men denied 1ertihzer In 1975 and 
1976. The yield figtJ re fo r 1973 is not availllble. 
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Fertihzer Treatments 

Analysis Yield 
Lb/Acrc N·P!O,·K!O Tons/Acrea 

500 20-20·15 1.89 
500 10·20·20 1 85 
500 8-32-16 1 74 
250 20·20·15 160 
250 10-20-20 1.17 
250 B-32-16 1.10 

0 

a Accordmg to statistical tests, figures contalnlid in the same 
column do not differ SI!J"Ificantfv at the 1"' .. probabi lity 
IPve l. Conversely, dlfferencet. between thos figures con­
tained in different columns are h ghly significant. 

.57 



Differences in g owing-season con­
dit ions mo~ likely accounted fo r large 
d ifferences ·n yields fr OM Y& to year 
~ F1gures 3 and 6 ). A rt excel cnt grow1ng 
season was experienced In 1974 wh de 
!hn tollowlnq yc1r was poor. The heavy 
demands placed upon ; he two sites uY 
.hP. lush g-owth In 1974 111ay hnve 31: 

c.fl nt ated the ~ffects of the poo re r c.on· 
dnions o f 1975. 

TIME OF FERTILIZER 
APPLICATIONS 

Fagure 4: Natural regrowth com menced in 1973 on t he field that had been rota ry 
plowed an 1972. Sufficient grow th developed an 1974 fo r a harvest and the fertalized 
plots appea red ro have achieved almost full production by 1976, when this picture 
Wal Cil.ken. 

Result~ o f t rta ls with fall vcrsu:; 
spnnq ferti ILatio n ha\le been mconr.:hJ · 
sive, tho11gh lhare appe<~rs to be a t rend . 
Two years ' results I ave been obtained ir 
1:\"'0 diHerent experiments. in the first 
v~ar ror ench experiment, fall fer iliza· 
t ion has equalled or better!!d srm ng 
oppl rcntions !Table 31; bur in the 
second year o1 earl lrra• loll triJrltm cnts 
have produced from 1<1 to 18% I1"$S 

f ield in thL' subsequent fi rst. CUL Work 
IS c~ntinurng on thi ~ ~ubjert ro ga1n 
ftrMe llata, hut a saf~ ..1dgment would 

1978 were below those in 1976 for 
co mparable fert ili zer levels (Tables 1 
and 2). probably owing t o a poorer 
grCJwmg season. The higher n it rogen 
applicat ions (90, 120, anci 150 lbs/acre 
of N) produced sign ificant ly higher 
yi.,lds than t he lower applications, but 
the two highest rates were in excess of 
t hat needed to produce the h ighest 
y ields in a one-cut a.y stem. 

T he results o f th is t rial suggest a 
l1mit to inc reas ing responses by blue­
JOin t at a relative ly low level of added 
mtrogen. Ninety pounds o f e lement al N 
prod uced t 1e highP.sl yie ld with th is par· 
ticular ferti lizer t reatment. More wo rk 
reeds to be do ne to su bstant iate th is 
tnform ation, bu t t he evidence suggests 
thal 400 t o 500 lbs/acre of a ferti lizer 
appro x imating the 20-20· 15 analys is 
would be the upper limit to app ly in a 
one-cut system. The evidence of two 
stud ies also suggests that 150 t o 250 
lbs/acre of such a fertili zer will p roduce 
about .8 to 1.5 ton/acre o f hay and that 
another 200 lbs/acre of fert il izer wil l 
add about .3 to .5 ton/acre to the y ie ld. 
Results w; \1 vary accord ing t o growing 
conditions. 

Yields can be increased by fertili­
zing for a second cut. Withou t adequate 
fertilize r, a second cut is impractical for 
bluejoin t, both as to amoun t and qua­
lity. According to resu lts over Lhree 
years, fertili zing a t 500 lbs/acre can 
yield about .3 t o .5 ton/acre in a second 
<:Ul (Figure 7). Refert ilizing with nit ro­
gen afte r the first cut has p roduced 
va ried result s, from having I itt\ e effect, 

as in 1975, to adding up to .9 ton/acre 
t o second-cut y lflld s, as in 1974. Refer t l· 
lization generally had a car ry-over 
effect, thus improving first·cut yields In 
the fo llowi ng y~ar. This effect dim·n 
ished over the (h ree-year period wil'rl 
the use of 20-10-10 in the spring appli­
cation hut pers isted with 10-20-20. The 
resu lts suggest t hat the re latjve ly low 
phosphorus and potassium contents o f 
20-1 0-1 0 could no t meet the demaorls 
o f t he added n1trogen with refertil iza­
t ion. 

Table 3. Yields of hiHertillzed plots 
of bluejoint in two e~e.periments 
exprened as a percent of yinlds 

obtained in spran g-fer tilized plou 
receiving sama t reatment. 

Experiment A 
Exflerirmu rt B 

Fir~ Second Y~>ar 

108% 
100' 0 

86% 
82% 

Figure 5 · A drastic red uctio n in yield was experienced by the plot 1n the middle fore· 
ground becau1e of a cessatio n in fertilization in 1975 and 1976 (when picture wa1 
taken) afte r bei11g· fertilized in 1973 and 1974 with 20-10 ·10 at 500 1m/acre. The plots 
on lut her side were fertilized &ach year. The rigot-hand plot in tha background had a 
similar h isto ry. 
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Figure 6 : Responses of bluejoint in hay yields to increments 
of 20-20· 15 fertilizer, ~pring applied in 1978. Po inu encom­
passed by each of the ve rt ical lines are not significan. ly differ­
ent at 5% level o f probabilit y. 
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Figure 7: Two cut hay yieldt of blueJOint from 1973 through 
1976 w1thou t (1X) and with (2.X) r fe rtilization. 

be to expect less yield and decicle whe 
thN rhe convenience o f fa ll fertiluation 
is wor•t-whale. Fall Rpplicarions m ay be 
I hr. answer for fie lds tha t a unduly 
wet for lo ng periods in Parly surnm"r . 

QUALITY OF FORAGE 
A stock o pera tor i'> faced with <1 

"lumber of quesl.ions, How much fo ra!J~ 

c:an hr. harvest? :1nd , How good IS it? are 
rwo c1 it ical on~s . And the latte r ofl!.>n 
depends on how wel l he can mana9e l1 i~ 

har~c~1 . t hat is, whe ther hay inq co ndi· 
tion& are in his fayor o r against h im. 

&!cause samples from resea rch 
pl ot~ genera lly ilre n o t subject to 
l11achmg and weathering in tha f i~?lds (a~ 

h ay may bel, thrN analyses glvtts us a 
measure of the potentia l quality o f the 
crop Blue]otn t f rom rirst ·CUl harvc~ts 
g~ne r a l ~y has been good to adequatE' 111 

mos t cat ego ries an alyzed for quahty 
(Table 4). Nh roge-n contents have been 
more lhan adeQu a(e wnh c rude p rotein 
values (based on % N x 6 .25) ran ging, as 
a r'Jie., ' rom abo ut 12 to 18% Fert ilizer 
t reatments with h igher N le ve ls raise tht 
nitrogen content of fo rage. Un fert ilized 
bluc,olnt , though lower in yie ld , gonor· 
ally has compared in quality With m ate· 
rial 1t!rtlllze.d at the lower leve ls . 

A notable deHt:lency of all blue· 
joint samples !ested Is th at o f calc ium 
connmt , part icu latly in relntion to the 
phosphorus contont. T h!! Nation al 
Research Council (101 spr.c ifi r.s a cnl­
ciur level equal to t il e phosphorus re· 
qu 11 m>'nt as a m1ll i1 nu m . BlueJo int 
Ca·P ratio s 1rom the acid so ils of th r 
laW!! Kenai Penin~u l a a re generally less 
lhan 5:1 ). The Mg conten t also may be 
low or borderl ine. Supplementation of 
Ca and possibly Mg are necessary fo r a 
pro per d iet fo r s tock feed ing on this 
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kind o f hay or pasture. 
Dry n arter d iges t ibr l1 t y (DM D), 

measured as in vttro d ry m atle r d 1sap· 
Jlearance, and wh ic h is d irect ly related 
to the amo unt o f energy an animal 
denvos from 1ts fo rage, also may b on 
the low s ide. Fe rtilize rs with highe r N 
ratios raise the d 1gest1 b ilny of the 
foragc. The 1n1PO rlance of t h1s qua lity 

may be seen when total hay yield s per 
acre arl' corwerted to d igesti ble yields 
(~ DM O x tons/acre hay) as was dono in 
Table 5 using the IVDMD valuPs trom 
Table 4. Tl1e~ cla a clearly demonstrate 
tne drastic reduct ion in usable energy in 
the regrowth (second cut l o f u nferti· 
l1zed bluejomt on the lower Kenai 
Pemnsula. Refertllizatlon lnc reas.ed the 

T able 4. Percentages of mineral concentrat ron and in vitro dry matter disappe~ram:e 
(I V DMD) in bluejoint fo rage (all f irst-cut matorial except where des.ignatedl for 

s.eve-ra l fert ilize-r t reatme-nts , 

N p K Ca Mg Ca :P IVDMD 
(.9· 1.5)a (.17-. 2 1 ) (.6 -.8) (. 17·.27 ) (.1 6- .20) 1 (54-60 ) 

0 lb/acre Cut No. 1 Cut No .2 

Prev. Fert.c 1.9 .26 .9 .16 .17 .6 50.8 37.9 
Never Fe1t. 2 .3 .25 1.1 . 18 .14 .7 53.1 35. 1 

250 lb[acre 

10·20-20 1.7 .54 2.36 .13 . 12 ,2 50.3 
20-20-15 2.2 .57 2.09 . , 2 .21 .2 52.8 

500 lb/acre 

10-20-20 1.9 .59 2.73 .1 4 . 13 .2 52.6 
20-20-15 3. 1 .65 2.5 1 .06 14 . 1 57.0 
20· 10- 10 

No t Refert. 3 .5 .39 1.4 12 .1 B .3 57.6 42.1 
Refarl.b 3 .4 .39 1 . I .14 I ., .4 57.6 49.3 . I 

a Figures in parentheses ind icate requ ired am oun15 for adequat ll' diots wlth the lower 
e nd of range to maintain dr y pregnant cows and upper ~:~nd to produce L 1 lb/d ay 
gain in 440-lb. st ee r (Natio nal Research Counci l, 1976). A minimum of 1 ha~ been 
estab lished fo r a Ca: P ratio (Ca conten t ' P conte nt). 

b Refe rtilized plots received, 111 arld it1o n to ~pnng application, 200 lb/.ocn: of urea 
(45·0-0) after f1rst harvest in previo us year and m current year. 

c Fert ll iz.ed wnh 20-10-10 at 500 lb/ acre for t·.vo years prior t o year o f cessatiOn o f 
fertiliza t ion. 



Table 5. Total hay yields and d igettiblc d ry·matter yields (ton\/ acre) of bluejoin t 
receiving various fe rt tllzer treatments (spring·applied except where noted}. 

ranked relative to the 1.1 nfert il ized first-cut yield. 

0 Lb/Acre: 

Nrver Fert. 
Pr t>\1. Fert . a 

250 lb/Acr~ : 

l 0-20-20 
20-20-15 

500 Lb/Acrr. : 

'10 20 20 
20-20-15 
20-10-10 

Not Retert. 
RPfert.b 

Hay 
Yi~ld 

.53 
1.00 

1.17 
1.60 

1.85 
1.89 

1.8 1 
2.03 

% 
Rank. 

D1gest . 
Yield 

Cut No. ' 

100 .2B 
189 .51 

221 .59 
302 .85 

349 .97 
357 1.08 

342 1.04 
383 1.17 

9h 
Rank. 

100 
182 

21 1 
304 

346 
386 

371 
4 18 

Hay 
Yield 

. 19 

.1 4 

.43 

.48 

',{, 
Ra k. 

Digest . 
Yield 

Cut No. 2 

36 .07 
26 .05 

61 .18 
91 .24 

% 
Rank. 

25 
18 

64 
86 

a r:~ r t il ized wrth 20 10-10 at 500 lb-/ac re for lwo years prior to year of cessiitro r1 o r 
let tihza~10n. 

b Reiertilizated plot~ rect:>ived , ·n add it ion to spring applica11on. 200 lb/acrr of urea 
(45-0-0) aftar fi1H ha rvest rn previo\J5 years artd in curren t year. 

drnestible yields m o re than it did 1he 
t•JI<ll hay y ields. For instance, refert ili· 
zal ion (vs. no refP.rtilizatjon) inc reased 
the d igestible yield of the second cut 
33%, whereas t.ne hay yie d was only 
12% greater. 

t h e informat ton on QUality, tll P.re· 
fcm:. stcHes lha t tcrt lization wu h the 
ll rgller nitr'ugen levels, besides incrl!asmg 
total ymlds, raises the N content, ·hue 
bv rncreasing the yielrJ of protein fTom 
an acre, and enhnrrces cl ry-matter digest· 
lh•htv. thus inc1easing the digestible 
yield from an acre. 

SUMMARY 
The following data and interpreta­

t ions apply to management of blue joint 
stands to r forage production on ne 
lower Kenai Peninsu la and comparable 
areas (soi ls with pH below 5.5): 

B~uejoi nt stands wh ich can eqllal 2 
to11s/acre y ield inittally, decline to 
abollt .5 ton/acre when harvested once 
annuall y withou t fe rtilization. 

Applying 150 to 250 lbs/acre o f 
20 20-15 or a comparable fert ilizer can 
mo nta in abou t 1 ton/acre yield, at least 
over the in termediate term. Seasor,a l 
grcwing conditions can great ly affect 
y Jelds. 

HightJr in itial applications ot terti· 
tizcr or a second application after tirst-

cutti n!l harvest is probably necessary to 
ju~t · fy ~ubsequent use of t he bluejoint 
fie ld, ei•her for !)razing or a second cut 
Regrowth o f hluejotot after h arvest 
without suffi cient fer tili7at1Cln was low 
in y ielrl ano seriously low in dtgesti· 
bill tv . 

Yield respo scs to fe rtlltz.er inc re­
ments of 20-20 15 mcreased on a linear 
basis to 90 lbs/acre of added N: 225 !bs / 
acre of fe rt il izer arlded about .5 ton/ 
acre y ield to the un fer\il i1ecl produc· 
t ion; anothe r 225 lbs/ac re o f fer til i7er 
adtieci anotl,et .5 t on/acre of torag~. 
Yields fa iled to increase with additions 
hoyond th is level. The higher ferttlizer 
rates may, however, increase rhe 
amounl and qual ity of rewowth. 

Preltmmary. inconclusive data indt· 
cate that fal l C>plications of fert ilize r 
may result in about 15% less yield t an 
spring applications. 

Quality of properly managed blue­
joint hay was adequate to good w1th 
some exceptions . Crudo protein content 
!)enera lly ranged from about 12 to 1 B%. 
Phosphorus ancl potassium were m~re 

than adequate, but calcium was def.­
cient <Jnd shou ld be supplemented. Mag­
nesium was marginal to barely adequate. 
Digest ibility may be marginal, also. 
Higher N applications increased protein 
content and digestibility. 

Work r~ contmuing on somr. of he 
ptn blrrns chscussP.d in thrs Jl<l[lcr, · nrl 
o ne r f f!St:a rd' rn 11 rogrf.'!>S by Dr . 
W nston L .. ugh l n, Ag• icullural Experi· 
ffil'lll Sr'lt on, Pdlmcr, shoulcl provtde 
valuable ,nfo rrnation o n thr , inter act.o11 
of e ements in fertll izer applications and 
orlt. e effect or sources of nitmnen.o 
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Cool Heads and Warm Feet 
D. H. Dinkel ... 

l. M. Ginzton ... 
P. J. Wagner "* 

An environment that promotes hot heads w•th col d fe~t 

is a; undesirabll• Ill rlw plant world as it is in the human. We 
are all llW<Jrc that temperatu rr has important f'tfec ls on planr 
growrh, but even professional grower~ and rPsearchers have 
questions about the opt mum temperarures for root and !ihoot 
growth. Most eHorts to determine the o ptimum temperalur" 
for plant growth have oeen related to a r-lemperaturo lequi re­
monts. But we aro now ~arning that many temperate·cl irnate 
crop plants will function mo re eff1c1ently if their he<Jcls 
{s.hootsl are n a relatively cool, sunny environment as long as 
thrit fee t (roots) am i11 a warm one. 

A l first giDnce, l11is t:ancept seems contrary to what we 
havt been tilught auout plant-growth processes. We hilve br.en 
rought ·hat f'lhotosynthesis, like othr.r hfe processes, proceeds 
faHer <l higher mmreratu res. However. f.hrs is no t always the 
relationship when awb1cnr a1r lemperature is the s.tandarc1 
ut ilized. The actual temperature of leaYes on sunny d ays may 
be 1Huch warmer than the amb i~nt ait tempera1urc, d11e to 
absorptton of solar radio t ion. In fact, on warm sunny days, 
l1!af ~mperatu res may reach levels so high that the r hoto­
synlhesro apparatus shuts down. Sollle desert plants have 
~fiet.tivP coolmg methods which enable them to function even 
at h igh temreratures. Howeve1, most of our crop pl an ts do not 
havo this ability, ;mrl on warm days too much sunlight may 
actually be counter-productive for them. Thus, it aprear~ that 
the tr!ea l situatton for mnx1mum photosynthesis IS a coo! clay 
wtth b nght sunlight both to •Narm UiJ the "factory" and to 
provide it wi h energy lo function. 

Cool temperatu res arc also beneficial du ring cloudy or 
dark ~riods. Low temperai:U rP.5 slow dowr the 'l"'etabolic pro­
r.e~se~ in the iJI<m l :mrf re ard the loss o f carbo\1ydrates by 
t ~spiration. Growe s are only just beginmng to r.xplor(;t the 
possihrl1t1es for improving plant growth and conserving energy 
by dr<lStically lo\'1/ering greenhous!: tl!mperatures at night. Out­
doors, of course, th1s samr. drop in temperature at niyht occurs 
n<Jtu rally. 

From this we r ight conclude that Alnska's cool, sunny, 
long (lays and sllort. cool n ioh~ would provide an •deDI sitLra­
tion tor the growth of plants. This does seem to be t rue for 
many plants and may explain the phenomenal qrowth rate of 
plant& such as our huge 'O-S Cross' Ciihbaoes. Howevr.r, some 
c-rop plants grown in Alaska, rarticularly warm·season ones, 

• Prolussor of Plan t PhV'IIOiogy, AgricultuMtl Experiment Sta tion. 
F•trbanks. 

• • Strnior Research Assistant, Agricultural Experim11nt Stat ion, 
Fa •rbanks. 

u • Agr1c:~lltural Assistant , Agricultural Expenmcnt Station, Fairbanks. 

20 Jaouary/1979 Agrobon·a!is 

got cold feet even though they are growing in an otherwise 
idP.ttl environment Unlike leaves, wnich ca11 absorb solar rDdia 
t;on and be warmer than th ~u rrounding a1r, root temper<•· 
lures remain very close to tha- of the soil in which they ilrt! 
growing. IF the soi l scold, as 1t is hertl in A aska, rhe roots are 
cold and some plants don't I lk~.: cold teet <~nv more than 
people rto. Thus, soil temperature can be an important factor 
tn IHnittng crop growth In the no t tl . 

The agriculturis t In Alaska needs ln design svstl!ms thar 
create warmer s01l wi thout cha:1glny the tempetature of the 
a1r. We have fo und great SOli wMming beneitt from the use of 
clear f)olyethylone mulch, raised beds, we-ed-free cultivalion, 
and other cultu ral practices. rlow!!\ler, the reservoi r of cold 1n 

Figure 1: Preparing plots near the Fort Wainwright power 
plant on Apri l 17. 

Figure 2 : Corn planted on the heated plot at Fort Wainwright, 
showing the use of plastic mulch and warm-water pipes enter­
ing the ground from the manifold. 



F1gure 3: Comparison o f corn growth o n heated and unheated 
plou 1n m 1d-July . Powe r plant appears behind heated plot. 

IT'o<t Alaska soils :> so great that even wi th these met'lods it 1S 

impossible to a nain optimu m soi l temperat ures for somt. 
\' '"rm-season crops. 

The benefits from raising soil temperatures, combined 
with the knowledge that in Alaska large quantities of low 
grade heat are presently being wasted, has prompt ed ou r 
efforts to uti lize this waste heat fo r soil warming. Our research 
has been facilitated by <1 special legislat ive appropriation to the 
Unive rsity of Alaska for thi s purpose. This has enabled us to 
~:~nter into a cooperative ag reement with the U.S. Army Cold 
Regions flesearch and Engineenng Laboratory (C R R E L), 
located at Fo rt Wainwrigh t near Fairbanks. 

The C R R E L group has bC!!f'\ conducti'1g research de-
si!]nt-d to reduce major pol lution problems (mainly ice fog! 
a .. sociated wi th the cooling pond ad jacent to the Army base 's 
electric power generating facility. They are studying the possi­
bility of dissipating the excess heat in ground a reas and we are 
conducting research on t he potentia l of this warm-soi l area for 
the growth of crops. Our research plots adjacent to the cool ing 
pond are heated by wa rm water from the power plant wh ich 
J.lasses th rough buried p ipes before being discha rged into the 
coo ltng pond . 

Since a wast~t·heat utilization system is most efficient 
and economica if used year-round, we a re study ing techniques 
f or using this waste heat in the greenhouse as we ll as outdoors. 
D.1nng fal l, winter. and spring, the heat can be used in the 
ureenhouse to wanl1 bo th soil and ai r, thus extending the 
effective growing season. In the summe r, less heat is needed in 

FigU re 4 ; In teno r of Unive r$ity of Alaska greenhouse on 
March 16, showing tomato plants at left and rosebushes in 
center. Copper pipes carrying hot water en ter sod 411 far end. 
Blue cable m foreground carrte• thermo..:ouples for recording 
soil temperaw re. 

the greenhouse (al•l J Jh soil , 1 mt"g Is Sll ben~ c ial), so 
surplus heat can be useo for ouwoor plo 

As there is no ;Jreer ouse ac I •I ocatetl near the cool­
ing pond a t this time, we Hl u<ng the Uni,e·sity o~ Alaska's 
greonh ouse on the F<~i b. nks c rnpus with simu lated waste 
hea t. Our des gn int dP.s 1 n ixt q volve ar111 •mperatu ro con 
troller SO tha Will •r o f 100 °f Call he circulated through a 
bur ied grid of pmes. Mo s o the I t!d l in lh•! greenhouse was 
prov ided by warm wate r clrc ula 111g ·nrou!]h h e ground. T he 
system was desiqncd to requ ire mi n imal hea1 from o ther 
sources. 

Season exte11sion to irnpro11u tho qut~lity, varlety, and 
y ie ld of crops produced i& he con e 11 o t both greenl, ouse and 
outdoor studies. The h ea t requi ement 1s be in'] estimated so 
that econom ·c evaluati'>ns can be made fa an industry that 
may d evelop h ere. 

In our exper r nt .. l a a .Jt F'l rt W'lir ~ gt 1 we wero 
able to plan t the heat d lots t,vo o t n 1: w~>Pks earl er t.,an 
the unheateci reas . An ear y pi J ,ling of ~reget ables was milde 
Apri l 17 in o rdet to t.xami It LIH po t·m lia. ·or ea ly cropPII''9 
and for dou b e cropl)i g the sa e art'a. We s1artec harvt~s· wg 
our spinach June 9 anc' compl .tf'd h 11es·ing ,t>e transplar:ed 
cool-season crops by J, ly 10 011 July 11 '"'" t il e d and re· 
planted the !}lot wit the cool S"ason crops. Table 1 shows the 
yie lds from the two sur:ct ssiv , crops of ome of the veget ables 
grown on this ground We can conc lude thdl two crops of the 
lo nger-season c rops such a~ cabbaqe, b roccol i, caul' fl ower, and 

Tab le 1: Yields from early and late planting on the same plot 
(ea rl y plantmg Apr.l 17-21, late planting July 11) . 

Ear y Y,rtld I ate Yielrl Total Y1eld 
Varie ty H•t lOO' ow 1b,100' row lb/100' row 

--~--- - -
Green Duke broccoli 130 26" 156 
Tastie cabbage 270 157 42 7 
Mi nilake let t uce (seed!!d) 143 129 272 
Pak Cho i 190 190 
Melody spinach 64 30,3Db 124 

a Only terminals we re h arwsted due to th;every of latera ls. 

b Two successive crops planted June 9 and July 21. 
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Figure 5 : A bouquet of ' Ci:l ra Mia.' 
' Fo reve r Yo urs,' 'Mr. Lincoln,' and 
' Ro yalty' roses grown iA the warm-soil 
area of the University of Alaska's 
greenhouse is shown in the photo on 
t he left. The photo on the right shows 
t he flawless beauty of a bouquet of 
'Oregold.' 'Golden Fantasie; ' New Day' 
(yellow) and 'Royalty,' ' Forever Yours.' 
and 'Cara M1a' (red l roses. 

lettuc" ~.:an be gro 1111n on the sam~ gro md. T"' s suggests th..at, 
with c .. " lui schr.dulmg 01 cro os and plan ting, the marker 
growr r :an huve h•s p roduct on the m'lrkct much lo nger am 
can gr much great er y1clds trom h1s heated Jrl.'as. 

Aro th t r heated ~lot and an unheated plo t were p l;mtcd 
at thr r o rmal plan ting t imes with bot h coo l season and wa1m 
season crops. Table 2 sh ows y it>ld d ifferences for some of the 
crops. I r IS onsy o see that most crops benefited from the 
mcr1sNl so1l temperawr ~s. Due to a malfu nctio n of the ci rcu · 
IJtlng pL1mp the plots we re no t heated fro m May 18 to J L1 no 
19. W1. , r. corw u1cHd tha t the warm-season crops l 1 pa t icular 
wou11 have show11 even greater y ields and imp roved ma tunty 
t"m!!s 1-,1d thG heat been on d uring tha t period. 

The ,ese Cl rch 1 . he green O.JSe using sr ·1 u ated wC~ste 

heat a. .;o snowed ;Jr!!at po tentia l Bare-root rose bushes were 
planted l ... to the warmed greenhouse soil on Fe bruary 1!.. and 
started bloo wing on Apr"l 15. The cu flower~ produceJ by 
thes1 piJnts werP. o f ex t remely righ QUality as ~hown by both 
storag a11d vaso life and by pn im · n<lr y tes m arket ing 
lhrougl a local fl o r>s . Tab le 3 shows the p roduc t1o n o f lligh 
qual ty cutflowers through October 15. afte r wh ch p roduc 
tion anc' quality dropped sharply d ue to low l1gh1 co ndnions. 

Table 2: Comparison o f y ields from heated and unheated 
plots (bot h p lanted May 9-June 61 . 

Heattld plo t Unheatecl plo t 
Variety lb/100 ' row lb/ 1 oo· row 

Earlivee sw. corn (pl. mulch f 170 406 

EarlivetJ sw. corn (no p l. mulch) 22 0 
Grc11n Dllke broccoli !trans.) 178 118 
Snow Crown cauliflower (trans.) 138 92 
M•ml. , lcttuc~: !seeded) 133 155 
Ostil at, lrHluce (seeded) 126 108 
Melody sp inach 163 9 1 
Prov d r bean 224 105 
Gree'1 Arrow pea (3' hlock ) 23 0 110 
Zuct. l&ni Elite 1.400 998 

d Some lost to th1every. 
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Tomatoes and cucuml)8 s w •r • also grown '"th•s green 
house system. TornCllo.,- were transpl l'l ·cd in to t he ground 
beds r P.bruary 24 and •1M·! l fru 1tmq l'!ay 18. Cucumberi 
we re trClnsplam ed Me rch 6 and bega l frwtwg May 1 0. Tht 
cucumber p roduction was delayed wrth mual p oblem s with 
nu trient lmbalar1ce. Cucurber v•elds ware 17.9 lb./plant ovc• 
a 4 -rnontl1 period, so two crops could be grown C<lch s~a~on . 
To mato p roduct ion averaqed 19 lb./plan t. f hese y ie lds coul d 
p ro bob ly ba in!PrOv&d wi th proper cult ivar selection and 
diffc rf'nt cu lt ival ion techn ·qucs. 

Research wi th heated 'iO II 10 t he gre~nhouse d emo n 
strates thal thl:! potential growi g s~oason in Alaska can be 
ex tended with the use ot waste hral. Gret:nhouses here are no 
usually heated 1n the sprr ng and fall dun to the high cost ot 
heat. G1ven an t:eo nom cal supply of heat . Alaska has a'l env • 
ro nme nt for plant growth whrch •s superior in many ~~peer 
to that found in southern ltttitua~s. 

Our research shows great potential for the use of re­
jec ted o r unused hea norn industri I or geothermal sources 
Th .s h~a can b.: used to worm tho sc rl and extt!nd the growing 
season in the greer 01 '>C for product on of high cash value 
crops and also 10 warrn h~ so1l outdoors during the summer 
fo r Par licr plan t ing, faste r gro•OJth onrl tnrreased y ields.o 

Tabl o 3. Lo ng·$tom roses produced per ft2 of greenhouse. 

Var iet y Cu tflowe r /f t 2 

Ore gold 1 1. I 
Royalty 8.7 
Golden Fant asie 10.3 
Forever Yours 8.2 
Cara Mia 7.7 
New Day 13.4 
Yankee Doodle 12.7 
Pirate 's Gold 9.4 
Wh te Sat in 10.2 
Ruby Ruffles 14.1 
So nia 8.8 
Prom ise 10.4 



.. 
During the period of its existence, the Rampart station 

was the northern-most agricultural experiment station in the 
US. and, possibly, the world. It was located at 65° 30' N lat i 
tude, approximately 75 m iles south o t the Arctic Ci rcle 
(F gure 1 ). The station was situated on the south side of the 
Y•Jkon Rwer, across the river from the gold-mining town of 
Ron1nart During the J.Jea k mining y !ars, also the pedk years ot 
the tation , the population of Raml-latt reached 10,000 people. 

Land for thl:! Rampart station was reserved in 1900 and a 
~ma I cleut ing of about a half acre was made. Over the years 
additional land was cleared and buildings erecteci, and by 
1920, approximately 90 acrr.s were under cultivation. In 1906, 
a f 11e-room cottage was construc ted as living quarters for thf' 
station superin tendent, at that t me, Freder ick E. Rader. 
Our ng ·r n next eight years, bu ld ng construction included 
two barns, two implement sheds, a combination workshop and 
gram-storage fac il ity, a root cellar, a propagation house, and 
g e~;;nhouse. No aciditional bui ld nys were added after 191 4. 
0 ri ng the summer of 1925, the station was closed because o• 
the fa ilure o f Congress to make an appropriation sufficient for 
cont~nuing its work (2). 

The site of the station was in an area characterized by 
rolrng land among low hills, slop1ng gradually toward the 
river. The virgin land was timbered wi th black spruce inte•­
spersed with poplar, birch, wil low, and many species of small 
bushes. Georgeson (2) describes the climate at Rampart tl~ 

f<JIIows: 

ThP. region is characterized by an inland, sub-arctic cl i­
mate. The winters arli long and severP., the summers 
short anti warm, and the ramfall light. The frost- freP 
J.Je riod averages 97 days. The total annual precipitation rs 
a lit tle less than 10 inches and the rainfall during the 
growing season averages a little more than 5 inches. 
There is usually a dry spell during May and June which 
some years amounts to <r drought. r e snowfal l is var­
able, usually from 2 to 4 feet, and sor etimes as much a~ 
5 feet. 

• Aboc iate Professor of Agronomy, Agricultural Experiment St<Uton, 
F;lirbanks. 

The Rampart 
Agricultural 

Experiment Station, 
1900-1925 

A Lo ok into the Past 

Frank J. Woodmg• 

Stump puller at work at the Rampart Station. 

GOALS AND OBJECTIV ES OF THE RAMPART STATION 
Fr0m the bcgi n ing. r search at the RarT ,)art sta tion 

emphasi7ed grain g owi. g. Tho following !lxcerpt from the 
1910 annual report 12) clvarly llcfinc• trn importoncc of qrnin 
research : 

The o r•ginal plan for work at thii statiOn ha beer· au· 
hered .a st rrclly, la 'e y , th~ t>'Sting m el hnP.dinq of 
variet ies o r grat , at h~o s,me ttm' ~rJdu.ally extenJ.ng 
the clear<ng and add ng to the eqLiipment unt"l the sta­
tion is .J II y pt "Pared for 11 5 11 " of wori<. The grow ng 
of vP.geiJbles, t t >sting of pot'!tOPs. r.tc .. arc m nor 
experiments. 

Betweon 1910 and 1911, fertilizer experiment· were car­
ried out at t he stmron w1 ich domon:>ttatnr1 that d lack or <otl 
nitroge, was the 1!10) lrmll 119 factor, wtth r g<Jrd to nutril'llt 
requi rernen ts, in c10r proc..;uction. Sr"ce tn smo,l numb~:r.s of 
I ivestock in !he a• Ja couh.l not t'Jrnlsh sutttcwm manu1 ~ for 
ferttl iz ing I at 1e acr~'!ages , unr1 th cost ot ~hfro~r g ommcrctal 
fe•ttl i1-ers was ptoiHIJit ivt, it Na~ dt~lt.lf'd thal IJ sUitable 
legume fo r fixing nltrOi]t!n In M soils, must be mcluded in the 
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Expedme ntal p lo ts at the Rampart Stat ion in 1909. 

crop ro t ion . In the 1911 annual report ~ 2), objectwes for t he 
stalJon one out lined Ul fo llows . 

1. The ·estin!) o l var"et ies o f grain , w ith a view o f 
lindin1.1 so metning w~ll adapted to the country. 

2. The crossb reedtnQ of grai va eties which have desi ­
rable qualt:ies in order t o develop grain variet ies of 
greater value than those now known. 

3. The in trod uction, cultu re. ano p ropagatio n of hardy 
legumes. 

4. The growing of vegetables on a lim ited scule, especial· 
ly potatoes. 

The o bject ives fo r the station as outlined n the 19 15 
ann 11 report (2) dw icled m djor emphasis equally between 
gro n 1nd legu me rest:drch. Apparently, the problem of nitro· 
gen de ciency inc reased wil h t he le r ath of r1me soils were 
onder cultivilt ron. The fo llowing passag~ best describes t he 
purpos• o l the sta t ion at that t ime: 

n e Rampart station is devo ted ch iefly to the testing 
ar rJ breeding of grains and legumes. This work ·s being 
aone so far norn because it is believed that varieties 
o riginated and successfu l y produced in the latitudes o f 
Ram par t w il l succeed in all parts o f the tenito ry so u th 
':l lle arctic circle. 

h is interesttng to note tha t m Lhe 1919 annual report 
(2 ) r w est was made fo r funds to clear add tiona! land. The 
justiticiation was as follows : 

T he larger area is now needed for increase plots for fie ld 
tes ts of hy brid grams that arc prod uced. This is also 
needed to summ~:: r fallow a la rger percentage of cu lti · 
vated ground each yeat and t hus t o aid In m aint ain ing 
fertJIIty. 

In 1919, the Rampa t ~tation h ad gone to a cropping 
syst !!fll based o n surnn ~r fallowing. Th•s type of system was 
des t rncc.' not to become a popular agrono mic practice in the 
United States for another 20 years. 

RESEARCH ACCOMPLISHMENTS AT THE 
RAMPART STA TION 

Legume$ 

Because ot the necessity of fi nd ng a hardy legume for 
Alaska, a brer.di ng program with alfalfa was in tiated at Ram­
part During he early years of the stat ron, a number of differ· 
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ent k ind s of legum es wer• seeded. Some, such a• wh1te clove r 
and sweet clover winter·kl lled t he lirs1 w nter after seedrng. 
Om ers, such as als.ke c lover and rec. clove g adual lo, d"ed out 
a11er 2 o r 3 wi •e s. B1rd ve~ch and Trtfo lium lupinaster hac 
good winter hard .ness but we"· ir #( ior aS nay crops. By pro­
cess of eltmina tron, a tal a was selected fo r crossbreed ing wo rk 
because several types 1ad de nonstr ted w·ntu hard ness and 
desirable characterist cs ·o· US{! as a hay .. r'Jp Med1cvgo fal ­
cata, a yellow-flowered alral ra nad surv1ved ~'ven I e harshest 
w inters withou noticeaLJie wrnt .r ~ I HJwever M. fa/c;Jta d1d 
not produce h igh yield; o f h.:ly ~.ut trr"lgs of 1 6 ton~ l)t!r acre 
are reported. 0 '1 the ot ht. r hand, 'Gnmm', a flUiple-flowered 
variety of alfalfa (Medicago sativa) p oducect ht!]h y relds o f hay 
but lacked winter hd rd rness. Hybrid izatron WLH k mvolved 
crossb reed ing M. falcata a"ld 'Grimm '. Although a nrrmber o f 
hybrids were produced, none proved to be hard ier tha n thA 
parent, Grimm. The yellow-·11owered type IM. falcatai wa!> the 
o n ly al tal fa that proved absolutely t"lardy (2, 4 ). 

Groins 

The success o f the yram r"search p rogra!'1 al ne Ram­
part stat ion can be described best I 'I quo tatro 1S from armual 
repo rts prepared by C. C. Georgeson Spec al Agent in Charge 
of Alaska Agricu ltu ral Experiment Stations. 

1906: Grain has matured every year since work was 
begun in 1900. 

1908: Grain crops at R.m par Wllre all that could be 
wished. Out of 67 Yilrt e tles o f grain grown in 
1908 only 2 failed to matu re. This station. which 
is less th an a degree trom the Arcuc Circle, has 
been the most successful gram·grow•ng station 
Grain growtng is the rnost import ant wo rk at th is 
stat ion. 

1909: h is a grea sa trsfact ron to aga1n report the wo rk 
at the Ran par ~ Statio n an u nqu? r ed Sllccess 
Fifty five var eties o f c~neals matured at tn is sta­
t ron the past summer 

1913 : The success o f Rampart Statio n ha~ been almos• 
pheno menal. Thor& t a~ neve r been a fa I ure o f 
mo re tha n a few late·maturrng crops at th1s sta­
t ion, an J ev n last year, wi h the sever-e freeze. 
al l important crops natu red. 

During the early years o f tho Slltion, gra n r~search was 
confined primarily to the testing of varieties introduced from 
othN areas and t he solect1on of desirable head s in hopes o• 
improving existing varietres. A total of 147 introduced var ie­
t ies of barley, oats, wheat , and ryo we(e evaluated du ing t he 
life of the stat ion. Work with crop rota t ons and so il fertil itY 
w<~s done on a lim ited sc<tle (2, 31. 

Barley grown at Rampart in 1907. 



George Gasse r arrived at the Rampart Station in 1907 
and initiated a grain crossbreedi ng p rogram aimed a t the deve l­
opm£nt o f hybrids (See: George T. Gasser: A Brief Biography, 
thts issue ). At f trst, the hybridi za l! on program deai t entirely 
wnh barlf' y, bu t later It was expanderl to tnc lud e wheat and 
oats. Of the thre~, b arley hybridizatio n w as th e most succcss­
f:JI. Of course, moH! em ph asis was •1evoted 10 barley because 
nf ICS gwater aclaJ)tabil it y to northe~l'l ~ nv ironme nts. Alth ou gh 
many hy brid baJie ys had desira b le eharactot is ,lcs, none of rhr: 
initt :J I crosses were stable enou gh tor re lease as tJe-'N varieties. 
E~ntua l ly . stability was obturned In one hy brid and it w as 
Jel e<~sed u nde r the name of 'Trapmar', which is Ram pa rt 
spelled in reverse (2, 3). T his va riety fn ovecl to be highly 
Sllccessful a ncl was grown in t he Tanana Val ley and other area$ 
of Al aska fo r many years. 

' Finnlsh Black' oats was a particu la rly 1uccessful varietY at 
Rampart. 

Oats was considered the second most tm portant grain 
crop for in te rior Alaska ( 2 ~. Although a number ot varietie£ 
perfo rmed well, repe ated re fe rence is made 111 annual reports 
tQ a b lack-hulled int roduct io n f rom F inland named 'Finnish 
Black'. This vanety proved to be the earliest matur ing oat 
!)rown at al l the stations ( 2, 3 ). Little mantion is m ade In thfl 
litew.ture of the oa t hybrid ization program. ApparentlY. no 
oat hybriu was developed that showed improvement over 
· xisting varie t ies. 

Oat hay at Ra mpart yteld 2~ t ons per ac re. 

Several winte r-wheat vanetrcs were t ested at Rampan. 
' Karkov', of Russian origin , was by 1ar the hardiest variety, but 
ovt!raged only about 25% winter survival over a number of 
yee~rs. Selec teo kernels from the sn all p roportion of surviving 
plants were repeatedly seeded yea r a' ter year in the hope of 

Grain tn shock CJt thll Rampart Station in 1908. 

do\i elop' ng o1 harriy St ram. 1-IClwevttr, no imnrovt'ment was 
obta ined In hard ntm (2, 31. 

Prio r to 191 4, spri"'J whrat was conside ted a margina! 
crop for the Rarnpdrt an'a. It tailed .o reach rt aturrty abo ut 
o ne out of every 1our y'!al s. 1 he ecotnr 16 ' ded vat ieties- a t 
t hat t ime wr.re ' Ro l"'anow' and ' Ladoga', both o f Russian o n­
gin. In 1913, samples of a lll•tnb"r o f spri ng wh eats weTe 
obtained t r'lm thr expctllllenr srat10n at T lun, Province o f 

Irk ut sk. Siberia. Among thern vas the vnriety ' Khogot' , after­
ward s er ro neously but ,.J'"lnnctically, spelled 'Chogo t ', and 
then referred to 1s Stbt rian n. 1 Soberian No. 1 wa~ thP 
earliest varie!y o f ~P ng v\ITleal lPste<.l a1 all lh1 Ala~ka stat ion s 
maw ri ng in as few as 84 days .tt Rampar. (31. Atter four con­
secutive success1u l y(! 1rs of g• owmg Sibori 1n No. 1, George 
Gasse r stat~cJ in 1917: "Wh1 1ts ha•1e pro~u esse<l so thev arr. 
feasible (2). " Yields, on a field scale, o & 20 t o 30 bushe ls pe r 
acre were frr.quent'y reportefl (3 1. 

The spring-wheat hybr id iLa t ion pr09ram at Rampart, 
although it continued for a lmost 10 years, was unable to pro­
duce a variety hav ing cha O<:t eristiC!i Sllporior to Siberian No. 1. 
The inabi li ty to tr<:~nsfe r .~ a rly rnaturily in 1ne cro~ses is cited 
as the principle reeson tor the lack o f success (6 ). In 1921 , 
George GassQr was tronsfermd to thf! F1irl1an ks Station Vllh e ru 
he conti nurxl his work witt. whea l eventuall y !yea rs a1tef 
Gasser ' s retirementl . a hybrid whea t superior to Siberi un No. 
1 was se l ect~d from materia ls o r igina ll y wor ed on by Gasser. 
This wheat was released I 1 1953 and was numed 'Gasser' (5}. 

Sp ri n ~ rye did no t matur~ oa•ly P.nougo to be grown at 
Rampart. Severa l varieti es ol winte r rye were grow n success­
fully to r a number of years and al were hardy when the fie ld 
was covered w ith cl"'l adequately insul ating layer of sn ow. ThE 
Russian variety ' Hogot ' was superior to all others t est ed (2, 3 ). 

January r 979 25 



Grasses 

Perennial grasses were evaluated for wmte t hardiness and 
use as h .1y crops. Smooth bro rnegrass pro11ed ·o he the best 
or ass tjrc,wn at the Rampart Station. It was a ~1ood hay pro· 
tlucer an r surviv1 d t11e winters. MP.adow foxta il was ranked as 
the ~~'co nd-best grass and was recommrndeti as an P-arly hay 
!ltass. Reel to1>. velvet grass, perennial ryeg rass, a nd reed canary 
grass winter-kil led the ilrst winter after seedin!J. l<entucky 
blUt!grass, meadow fP.scue, and timothy gracfL1ally died out 
a rter sP.veral wi nte~~ - T111l meadow oatgrass and orchard grass 
survivetl the w inters bu were p oor hay p rodu cers {2. 4 ~ . 

Potatoes 

Potato msearch ot Ram p;;wr {2) included vanety testi.ng 
nnd developmF!nt of cultural p ractices to improve y ie lds. Varie · 

Early Eureka potat oes at Rampart, 1910. 

tv 1esrin!J was done on a limi ted sca le. usually involving the 
evalua·ion of one o r two new varie ties each year. The years 
1908 c111d 1909 werE' an exception, when a total of 35 var iet ies 
wer11 grown Cultu ral pract ices which Wtlre studied included: 
early sp o u ting before p lanting, growinq potatoes in cribs 
above ground level, and fe rtil izer application {both chemical 
and manure ). Yields were noticeably increased by early sprout· 
ing and fe rtilization but the use of cnbs was '10t beneficial. 

Gold Corn potatoes, sprouted (left) and not iproutcd (right), 
in 1910 at Rampart. 

Yields ranging from 12 to 17 t o ns pe r iiCIC were obtained 
when poratoes were planted o n h ighly manured land. 

Vegetables 

Although vegetab le resea rch was not a rnajo r goal of the 
st at ion, each year a number of types and 11arietres were tested 

Editor's Note: The photographs included in this article are re­
prinred from several annual reports of Alaska Agricultural 
!Experiment Stations published from 1907 through 1910. 
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iro the station SIJperintendent's h ome garden. Their success or 
fat lu re was incl uded an annual reports ~2 ) . The following veget­
ables wnre succes$fully grown year af•er year: 

Peas 
Table beets 
Carrots 
Rut abaga 
Turn ips 
Broccoli 
Rhubarb 

Radishes 
Letruce 
Spinach 
Mustard 
Swiss Olard 
Onion:. from sets 

Green pod beans 
Yellow wax beans 
Kohl-rabt 
Cabbagr 
Kale 
Pa rsley 

Some vegetable-s performed well In years when thC' grow· 
ing season was favorable but did poorly o r fatled other years. 
The following veget ables mtght be c lassifie1:l as marginal: 

Fruits 

Parsn ip 
Tomato 
Onio ns from sets 

Cucumber 
C<Jultflower 
Eggpl,tnt 

Celery 
Brussels sprouts 

Various fruits were terted on alimiwd scale at Rampart. 
including apple, crabapple, red raspberries, red currants, a nd 
strawberries. Apple trees su rvive<! several winters but never 
produced fruit. A Siberian c rab·appl pro<luced two fruit:t one 
yea r. Raspberries and curranrs were moderately successful, 
although yields were g .nerally poor. Strawberries wem by far 
t he mo st successful of th fruit c rops. Hardy strawberries, 
orrginat lng from the Sitka St ation in southeast Alaska (no 
lo nger in operat ionl. produced firmer and swect••r fruits when 
grown at Rampart (2} . 

EPILOGUE 

The Rampart Station Will officially closed 55 years ago. 
Duri ng the span of rrs operation, 1t was one of the most 
successfu l experiment stations in Alaska. SincE! then, ll ighc r­
yie lding, earl ier-maturing varieties of many crops have bean 
developed for Ataskt~. Commercial n itroge n fertili7er (urea ) is 
now p roduced 1n Alaska, and techniques are avai lable ror 
growing warm-seas,on crops (including use of clear polyethy ­
lene mulch}. In thl' case of wintc( wheat, t here are a number 
of varie ties w hich have greatf!r winter hard tness than ' Khar· 
kov', Lhe best variety at that ttme. 

Today, littl e rc ma tns of tho Rampart St t1 o n. Small trees 
are growing where o pen field s anee lay, V lllCh, aiTalfa, and 
strawberry plants now grow wild . During the 1940$ he build­
ings were torn down and the lumber was u~ed for construct io n 
of a school in the town of Rampart. Now, all that remilin a re 
their fou nda t1ons. The population of Rampart has declined 
stead ily until , now, there are only 34 permanent res1denrs.o 
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George T. Gasser 
A Brief Biography 

Sig Resta-d* 

George Gass~! r had been retired for 
f1~~ years when I fi rst me t h1m in 1958. 
At 79, he s1.ill annnded regul a1 ly the 
W!Mtldy meetings of th~-1 Fai rban ks 
Chamber of Commerce and he ld the 
pos ition thElm of Chairman of the Agr i­
cultu ral Committee. His h ealth was 
fallin g so he cou k l not be very active, 
but "Doc," as he w as known to most, 
stayRd o n as ch airman as a tribute to the 
over-50 years in which he participat ecl 
actively in the development of ag ricu l­

ture in Ala~ka. 

George Gasser graduated With a 
Bachelor of Scient;!! Degree from Kansas 
Stat~:~ Agricultu ral College in 1905 with 
a major in Agrono my , and on Augus t 5, 
that year he sta rted his work in Alaska 
as Assistant Superintendent of the Ram­
part Agricultural Experiment Stat ion 
under Super intend ent Frederick E. 
Radll r. This was th e farthest north o t 
se\,rl! ra l stations s.ta rted in Alaska after 
glowing reports of successful gardenli in 
the territo•y reached U.S. Secretary of 
Agricu lture Wilson in 1897. 

These included a headquarters sta­
liOIJ which was started at Sitka in 1898, 
followed by stations at Kenai in 1899, 
Rampa rt in 1900, Copper Center in 
1902, Fat rbanks in 1906, Kodiak in 
1907, a nd Matanu ska in 1917. These 
early statio ns Wl!re carved out of the 
wildm ness with a mi r~imum of fin ances 
and e qu iprncn t as George found out at 
Rtlrnpart. He succeeded Frederick Rader 
as. superintendent in 1908 and under his 
directi on, e ight acres were cleared with 
the aid o f onP. team of horses. This 
doul1 led the station 's cropland, and 
E)(poe riment Station reports prais-ed 
Gas-se r for rhe clean, weed-free, w~ll­

managP.d p l o t~ he kept. 
Durin!J his stay at Rampart, wh ich 

lesLed unti l 1920, George managed to 
kEmp up wi th varie ty testing, perform 
c rossbreeding of small grains and le­
gumes, raise garden seed for distributio n 
l lroughout interior Alaska, work wi th 
small fruits, develop land clearing guide­
l ine~. amass a virtually complete plant 
colle-ction of species indigenous to the 
ama, increase the cropland to 90 acres, 
and m anufact ure h is own power-driven 
tnm!>h ing rn achme. 

• Antstant Director, Agricultural Experiment 
s~ .. t ion. 

The pop ul ,nion center of inte no r 
Alaska and th F. area o t most activ ity 
developed a rou nd Fairbanks in the earl y 
1900s and, In 1915, th e U.S. Congress 
granted four sections of land for a n 
Agrimtltu ral College and School of 
Mines. 

George Gasser was a firm supporter 
of an Agricul tural College for A laska 
and worked towa rd its incept ion with 
Dr . Charles Bu rme ll, who was to become 
t he f irs! presid~rn of t he Univeristy. In 
19 17, t he A laska Territorial legislature 
created the "Alaska College of Agricul· 
ture and School of Mines" and appro­
priated $60,000 for construction. 

In 1920, George Gasser was trans­
ferred as assistant in charge to the Fair­
ba nks Agricultvral Ex perime nt Stati on , 
where more ag ri cultural activ ity existed. 
Fairban ks had tts own flour mill capable 
of milling 25 barrels of flour per d ay 
and over 100 homesteads with agricul ­
tu ral p roblems t hat needed solving. 

T h first gruduatc of thP. new col· 
lege in Hi2 1 w as John SP.xton Schanley 
who had transfer red f rom Cornell in 
1919 when courses f irst started. He 
homesteaded land next to the cam p-u s 
I ike many othEir students, and afte r 
graduation ran a seed bus~ncss for some­
t ime . T his prOpll rty is jus t below the 
university where a bank and the inte r­
section of College Road and Univer>ity 
Avr.nue are now located. Dr. Gasse r 
bought Schanley's homestead and I ived 
there until he died. 

In 1925 and 1926, Doc did more 
graduate work at California and then 
became Professor of Agriculture at the 
College in 1927. He brought t o the Co l­
lege twenty-one years of Alaskan agri­
cultural research exper ience gained at 
the Rampart and Fairbanks Stations as 
well as the wid e contacts he had devel , 
oped in workinq with Alaskans. By th is 
t ime h(< had devr! loped 'Gasse r Wheat', 
a variety superio i Lo any to be found for 
interior Alaska for the next ha lf cen­
tury. HP. was director of the College 
Glee Club, wo rked with rnany com­
munity activities, and ~ou ld always be 
counted on for providing leadership 1n 
setting u p the agricultural exhibit at the 
Tanana Valley Fair. 

Doc found time for some activities 
outside of the experiment station and 
college also. He was in partnership with 

Dr. Gaorge T. Gasser 

a commercial greenhouse in d owntown 
Fairhilnks on t he p roperty where th e 
Fai rban ks Travele r's Inn now stands. 

By 1936, George be1:ame Dean of 
Men on the Fairbank> campus and head 
o f the College Department o t Agricul ­
tma in l937. 111 1946 Doc Gasser was 
appointed the f irs( Com m issionr. r o f 
Agn~~u l ture for th·~ Ternto rv of A laska. 
Undl!r h1s leade rship, the territo ry ~sta· 
b, ished laws and r~gu l ation s For im­
ptovP.d markftt ing ~tanrlards, an imal 
h~alth rei.:JtJiatic ns ar1cl pohcies, aid to 
agricu iLura l fairs , and a Heneral-deve lop­
ment attitude on the part of the terri­
to ri al govemmEtnt. 

He was o ne of the state personnel 
th at accompan ied a Federal agricu ltu ral 
task force That t o~11 P.d Alaska in 194 7 in 
orde r to review the pas~ibility of 
A la5ka's developing a more sel f-ruffi­
cie nr iood ba~e. One outcome- of tll a l 
t ask force was th ~ establ ishmenr of the 
U.S. D.A. Alask a Agricu ltural Ex per i­
m e nt Station. at PalmE-r. 

GemtJ!l Gasser re tinl'c1 1r1 1953 but 
remained in Fai rbanks_ He remained 
enthusiast ic as h is health wou ld allow 
unt il his dea tll in 1960. A crowded 
fu ne ral ser11 ice on a wint~r tlay at about 
30 below in a litt l ~ Fmrbaoks chl.nch 
dt~mr>n strated t ha l the ~:ommun ity had 
not forgotten an Alaska pio neer that 
spen t a lifetim e try ing to im p rove 
A laska's ability to care for hers.elt o 

Edifor's Nor:e: Pha ros D( Df. Ga~r on this 
{lilge <mtJ orr pa!J!! 3 are hom rne Dr. George 
G<JS~<Jr Cullec rion, Archi~es, University of 
Alas(ca, Fairbturb . 
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Iceland 
Productive North land 

Wm W. Mitchell* 

Edltr>r' .. 'IOU!: Th11 author spenr from August 27 to September 2, 1977. in Iceland on <pP.Cial fund.~ 
P~tw•rJr•d by t fu: A_la.~~ .. IP.gi~lature to rile D.viston of Agr"·uJwre w promote exch<Jnge of planr 
nliJit_r,i11• ;md_ •nfOIIYiiii/Un wtth northern COIIntfles. The followm_q a,·count iSIJ<Jsed 0 11 o bservations 

t1d 11rfonnmwn gumed on tl11s trip and on material obt .Jined from t11e releu:nces. 

Figurto 1. Rumnant stands of sm<JII borch trees 
.,IIYil !l'llrsisted on the higher pedestals in t hE 
backgrou11d while, in the surrounding area, 
' evP.ral feet of soil have been ero.ded away 
through o¥or·grazing and w ind action. Na tural 
re11egwtat 1on is in progre». 

Iceland is a volcanic island about 
40,000 sq . miles in size. lying between 
63.5 and 66.5° 1'. lat itude, on a par 
with boreal forested reqions of Alaska 
and C;mada. Oceanic i, fluences and his· 
torical C'vents limit Iceland's na tive plant 
cover, howeve1 , 10 ma itime grasslands, 
sf'rub lands, and small birch stands. 
lcola'"J bears striking sim1lanties to por­
t'ons o f Alaska's Aleut ian Islands and 
contiguous southwest coastal region. 
Summe s me cool with about th ree to 
four growing months. July, the warmest 
month, averages about 52° F. Winters 
are long but not excessively cold ; 
Feb uary, the coldest month, averages 
lUSt br.low freez ing. Annual precipita­
tion varies a great deal, 19 inches. at a 
nortlle•n sta t ion, to 90 inches at a 
southern coastal station. 

lcel11nd was first set tled in 874 A.D. 
300 to 400 years, it achieved a highly 

developed ru ral culture and remained 
essentially a rural society until th is cen­
tury. By 1200 A. D. it supported about 
80,000 persons and for a number of 
centur·es sustained dbout 6,000 to 
7,000 far ms. But h1story speaks of 
'llany periods of fam ne resu lt1ng in a 
reduction in population. Ice landers 
(lppan. ntly experienced a uecl ine in 

• Profe-r of Agrono my, Agriculture! Exper· 
lment Stat ion, Palmer, Alaska. 
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farming abi lity result ing in substantia l 
soi l erosion and 1educed soi l fe rtility. 
FreCJuent winds eroded the highly sus­
ceptible volcanic soi ls. whose vt~getation 

had been overgrazr.d, and completely 
denuded some productive areas. These 
factors coupled with unfavorable c1 ima­
tic conditions and volcanic eruotions 
brought the population to IP.ss than 
40,000 in 1780. T~c decl ane in popula­
tion, however, was reversed in the begin· 
n1ng of the 19th century by a rev ival of 
soi l cultiva 1on practices and a warming 
climat.~. Dr. Sturla Fridriksson, who has 
rescmched Iceland's grasslands, relates 
the island's population trends to its 
fodder-produci ng capacity (see graph). 
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Only 40 to 60% o f the island was 
vegetated originally and erosion is esti­
mated to have reduced that portion to 
less than half of its former area. Thus, 
today most of Iceland is unvegetated, 
consisting 0 r glaciers { 11 %) • barren high· 
lands above 2,300 fl recent laval flows, 
rock deserts, gravel outwashes, and ero­
ded areas. Whereas about 25% o f the 
island was once co11cred with small trees 
and shrubs, todav only 1% is so clothed. 

Figure 2: Hot springs and geothermal sourciiS 
are tapped fo r energy to support a thriving 
greenhouse in Iceland 

F ig\1111 J Geothe•mal sources upply the hot 
watet fot the heating ~stem Df Reykjavik 
stNm emits from the outlet pipe In t he fore 
ground. Reykjtvik, onc:e gumv !to m oil 
bur-ning, tt il c:l11an buulmg c:apthil cttV. 

An actiVP. prooram is und~;~rway to 
rec la1m part of the ~orodeJ land. antl 
plants of Alaskan orig•n are .ontribut ing 
to this ftort. Alaskan pla1ts also are 
used fo r landsca1ling purposes. Icelandic 
organ11at ons involved in the reclama­
tion program include the Agricultural 
Research lnUIIUtfl Sml Conservation 
Service, and For~>st S "Vic!'. Pnvate citi­
ZfHIS also partie •PBlt. 

Despne tne loss of land to erosion 
Iceland IS an exportor of ml'at and dair~ 
products afte prov1dang un ample 
amount or its own use. Hot sp rlnqs and 
subterranean hot water are exploited fo r 
a fl uurishing greenhouse industry. 
Aboo l 3 J acres arr. under glass with 
tomatoes, cucumbers, and lowers rhe 
prlnc.pal products. Somt> other veget­
ables me grown under glass nnd in the 
fielc. Potatoes are the main field-grown 
vegetable, but some must bt! Imported 
to satisfy the country's needs. 

Frgure 4: lctl11nd' t high Iandt, subject to fre­
qulnl Strong winds, have rer,_,lnttd unvege­
tall!id An erea of moon-like landscape, wch as 
th is. wu utthzed for t raining Am~rican astro· 
n•u11 tnvolwlld in th a moon la nding PrOgram. 

The nam "lcel(. d" somewhat 
heres the ue character of this island 
nat on. Glacier · and a northern oceanic 
cl imate am promin£>nt reatures, of 
cour~oe But vo c;mrc processes and fre­
quent w nds are impo ta~t factors 
shapmq much of the Icelandic land­
scape. A• leait 30 volcanoes have 
erupted since the settlement of the 
islcmd. Barren laval beds, some ot them 



moss and I ichr.n covered, present a stark 
txauty of the ir own. Wind-carved 
deSIHts that have driven farmers off 
th~or land encroach on vegetated low-
1 1:l• Despite the abundance of Dl~>a k 

landscapes, lcelard's lush green valleys, 
nossected by c <}at streams and rivers 
V\ th attr<Jctivc falls, and its green slopes, 
int •rr uptcd by rock cliffs, afford lasting 
in pressions. Forage f elds, grazing pad­
docks, and rangelands support popula­
f (11115 of sheep, cattle, and horses. Proba­
bly t"!c most stri king difference betwann 
Iceland and similar areas of Alaska is the 
h1ghly productive use to which lceland ­
t!r~ huve pu t t heir land. Sti ll , some ld rge 
expanses of rangelands are onl y sparsely 
populated. AncJ unvegetated highlands, 
l~;~v, I beds, and glaciers consti tute a wil ­
derno:: ss of their own. 

rogure 5: Neat, product1ve-look1119 far ms dot 
h:., lal1d's lowlands. Nuo ve range (foregrou nd) 
and Improved pagturc and hayland (b;u;k­
ground) su pport th is sheep operation. Note 
the d t&inage d itches a nd concrete constru c­
t ion o f the fa rm buildings. 

Farming Ope rations 

Sheep and dairy operati ons are th e 
:-n Jon farming enterprises. Iceland suo­
port~ more sheep per capita than any 
othe European country. About ' rri 
ron animals are overwintered, hut the 
qp Jc ity of the rangelands to sus tao' 
t is numbP.r is in question. lmprov ng 
lamt growth or llle lowlands, wh•cO, 
hriVt' not provtded the gains expected 
trom their rei a lively lust1 growth, is a 
mdj0r goa l of research. 

lcvlaPrJ .na-nta ins its own breed of 
shr.r. p derived irom animols brought in 
l!•t t he early se ttler s. Sheep numbers in­
c•ea~ed from a general low of about 
200,000 in the late 18th centu ry to 
a1,o Jt 500,000 ir t he late 19th cen tury. 
~ ot1~ rn improvements have enabled tur-

r increases to almost 1 mi ll ion, 
although arou nd 1950 fTluch of the 
Island's sheep population ><as necessari -
1 destroyed because of a lung disease 
1 1 oduced by iwoorted sheep. Now the 
tllflOrtation of animals and meat pro­
ducts is prohibited. The Icelandic breed 
twlongs to the North European short­
tailed race wh ich possesses a double 

Figure 6 : While grazing on the range, shl'•lP 
are seen singly or in small groups, rather than 
large bands. The Icelandic breed is derivl!d 
from early introductions from nonhern 
Europe and has a fine, downy unde rcoat and 
coa rse, longer outercoat. 

fleece- a fine, downy undercoat an(l a 
coarse, longer ou tercoat. Woolen pelts 
arc exported and Icelandic-made wool£'n 
garmcts are in strong dema nd in foreign 
markets. Larn J and mutra n art aho 
export items. 

Icelandic ewes average about 133 
lambs per 100 ewes, and meat produc­
tion per overwintered sheep equals 
about 35.2 lb. The lambs are slauqh­
tcred from mid-September to late Octo­
ber alwr the sh'!cp are gathered for tl,.··t 
winter quarter ng. The sheep are gra7'ld 
on cultiva ted pastures in early sprrng 
prtor to beinn placed on grazing com­
mons, or rangelands. Th e lambs are 
grazed on cu ltiv<t P.d pastures in the tall 
to improve their Qains prror to slaughter. 
Overwintering animals arc brought to 
the fa rm bu il dinus and provided hous ing 
tor the six-mcroth wi nte penod. Floco<s 
on ranches de\•oted exclush1ely to sheep 
ra $ing vary from about 200 to 800 

rmals. Small r numbers an~ found o l 
..., ixed operations. The sheep generr ly 

move about singly or in small grour s, 
rather than arge banns. during le 
grazing season. Having no ser c us 
predators to guard against, the isl;,nd 
sheepm~:n are without a major concr.rn 
that affects mos t operators in North 
America. Icelandic dogs are used to help 
in the gathering. 

Figure 7: Dairying is the largest ec onOmiC 
factor among fafTTling enterprises. As with the 
sheep, the Icelandic breed of dai ry cow is de­
r ived fro m early Introductions, mainly fro m 
Norway. 

Dairyrng r~ lhc larl]est econom c 
.octor tHnC'ng farm n11 enterp rises and 
,lrov des considt>rab e produce •or ex­
port Ca tie numbers rotal about 
,s,OOO, t" bulk ot which ln da iry an·­
rr als. Bt t..f r e~is · 19 ts J nail factor but 
he' are 1 nns o enh anr.t bPt:t o ror rc­
l)n us "" tmror J G, hvruy ca•rf•. 

r!t lk CO\ s 1 ld dl l.lt 8 750 b. of m1 k 
)IH V• .. r. I' s v, Jl ~ P. sh~'e ~. e datr/ 
stock is, n lcPI, ncr brr• c ill !'led fro 11 

t' rl y ill o• lJ Cl ans, mafnly from ~-o r­

lft;oJy. l 1S .. lrnht-f omed, tht ly tl!!~ht d 
<lll im,rf, mlut ivCI{ POOr nr lleP. f prod IC-

liOn Bt&edmn efforts and ·mproved cul­
tural practices hav~ i,creasad mil k pro­
Juct ion tlramatically in n)cent years. 
Most o f the dai ry herds 1re ilrti fici olly 
insemrnoted wir.h somen ror '1 rogeny­
t ~t .. l s1 l •. l wo !.J.JII ccntns and 10 

su bcrr ., s tc,r /I.. I. a•" m ntal 'Cd in the 
coun y. Over 80 locnl bocce' nq assoc CI-

t )n ''il • oeen ac _ i , thl- progr<1 '· 

f 1gur( 8 The Iceland ic pony IS a short. 
st OCil(V 111irNI lh H ser ¥ed hath as a draft 
horse and " cow I)OMV" 111 the peat . It 15 s till 
IJ",ed !or herdi119 and gathering aod i5 h1ghly 
proz~t~l as a oJ1o..- and recreat io n animal. The 
Lutheran c~ urel'> tb~ck9round l 1s a state 
chu rc:.tt 

-ht. lce.andic ponv, of which the 
feel .. dH< are vr:ry r our . also .s mai 
to d as o pure breet• ll is a sho t, 
>torky arimo! , tough arc' hardy, hat 
~> u 'lt: formed yeomur se rv ice over tllH 
yl)a rs. Thr. ano mal is used for ner-Ji g 
u 1d q tht f ng, f orm~ ly as a a(aft hnrse, 
a~ a n •·o1t ilnlmal, and, in t ncrea~ing 

11 JtntlEJ rs, for show .1ml nocreat on. 
Tocl y, brcedt1 1 r!lfo·ls -. e fl' 1inly for 
the last named puopose~- Rioing ponies 
also are <~r export tern. 

0 y , small number o swine are 
rais. d ·, Iceland The 'ack at wain pto 
ducfon militates Jgains og ra sin g_ A 
smal umber OT llt'1deer art• maintil n •d 
·n th• ~astern oar• of th island. 

P C'l I ry r nuo> s at o av~ bee n IO\', 
Lec .. use o the gnrn 'lroduct on 'lro-
1~ 1. But w h a g o•.·.t g u ban rna ke t 

for <!!J9~. ooul try rars r 9 IS on ·he in 
c ~a.e. Rt ea~ch IS undt"rv.•ay to su bsti 
t t grass meal for grat . thus enabling 
increases in the pork ar d poultry indus­
tr ies. 
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Similarittes t o Alaska are reflec ted 
in somP- o f t he auxiliary sources of in 
comr for form ers. Some armers bolst!l'r 
lhe;r ncomes with fishing, seal hun1 ing, 
col lection o f eid er d own , huntinQ and 
gathering of eggs from w ild b1rds, and 
,Jrittwood collecting. Certain farmers 
and pro,Jerty owne rs can real ize income 
from fish ing interests in a manner not 
l1pen to Alaskans. Property owners may 
OY'm thP f ishing righ t> along stream~ u a­
versmg Lherr p roprrlv and lnase these 
r1ght.s to pav ing fishermen. Some go for 
I igh pnccs to anglers fro 1n the U.S. and 
other areas. 

Forayes end Grassland s 

Iceland' s capacity for growrng grass 
and afro1di ng a nutritive teed through 
the growing season are the basis for the 
sheflp and da1 ry industries. Chemical 
ferti lization has made p ossible tno rc in­
tensive use of smal ler tracts of land and 
has rrovided large increases in fo rage 
production. Fe rtilizer IS applied both on 
forage fie ld s and on se lec t grazing areas. 
Abou t 100 lbs. o f ni trogen p lus 50 lbs. 
of phosphate and 20 lbs. o f po tash arc 
apr lied per acre to manv o f lhe f ie lds. 
Some o i the n itrogen fet ti lizer is sup­
plied by a factory producing ammonium 
n itratr near Revkjav·k. 

The p rincipal native grasses found 
on ra ges in Iceland nre red fescue 
(Fcstuca rubra L t ufted h a!nJ rass (Des­
champsia caespitosa ), bluegrass (Poa 
pr.rrem:is and Poa sp I. bentgrasses 
(Agrostis sp. ), an d rcengrasses (Ca/ama­
grostis sp.l, p lus sedges (Carex sp.) in 
the poo1ly drained situations. Nat ive 
grassos usu ally cut for roragc consist of 
md fescue, tu fted hairgrass, and Ken· 
tucky bluegrass. 

Pt:rennials generally ~eeded for har· 
11est or pasture consist of red fescue, 
Kentuck'; bluegrass, and t imothy. A nn· 
ual ryegrass, oats, and kales p rov ide 
most of The annual fo rage crops. Pcren­
nnl fif!lds are generally cut once wrth 
the reg ·owth used for qra1 111g. Intensive­
ly managi:!d fields can p rovide two cu ts. 
Production in the fe rtrlized f ields equals 
1.36 to 2.25 tons/acre. Considerably 
h1ghar yrelds have been obtained in ex· 
perimental plobi. 

In tens ive research is u nderway at 
Ice land's A gr ic ultu ral Research Ins itu te 
to breed o r fi nd new grasses, ce reals 
(oats and barley). and legumes that may 
be used in Iceland. Work also is in pro· 
qress to develop means for prod uc ing 
seed on the island, as m ost seed now is 
lmp o rtf'd from the Scandinavian coun­
tries. A j)otential seed industry in Ice­
land must cope With a relatively short, 
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cool growing season . and wet, windy 
condit ions dur ing •he harvest period. 
Alaska is bette situated regard ing seed 
p roduction, h a11i ng rhe abi lity to satisfy 
its own seed needs ior grams and many 
o l its grasses, although currentl y there 
are too few qual ified grower~ in Alaska 
to sat isfy these neods. 

ll1e storage o f good-quality hay is 
abetted on many of the Ice land farms 
with the use of h ay-drying equipment. 
Afte r a day or two of fie ld curing with 
turn ing, "he drying is completed in t he 
bam wi th an ai r- blowing 5ystorn. Cut 
forage also may be stored as si lage, 
general ly 1n t ower silos. On tnany farms, 
grass ss picked u p 1n the fie ld w ith for· 
age wagons that resemble old fashioned 
hay racks eqUippe-d with a mech anical 
PICkup and un load ing systPm. A mowor 
with a number of nd1vidual cutti ng 
p ieces mou 11ted at t hfl b ase o f revolvi ng 
drums doe5 an etf•cient jo b of cutting 
and swat hin9. 

Pelleted feed i~ produced on the 
island by five large and th ree small 
plants. Grasses urow n for t hese pi an ts 
include bot h annuals anct pe re nnial s, 
principally annual ryegrass, oa ts, an d 
t imothy . One o f t h ese plants operated 
by the Ice land Soil Conservatio n Se rvice 
produces almost 13.5 English tons per 
day. Its ope ration requi res 1.85 gal. of 
crude oil per m inute. About 40,000 
tons o f concentrates are imported tor 
supplemen tal feeding, mainly for dairy 
animals. 

f igure 9: ThotSl~•nn TomaS$011 (left l and 
Andres Arnalds (right) , rllnge specialists with 
the Agricultural Research Inst itute, view some 
research on ~eed p roduct ion with le Diandic 
red fescue and bluegrll$$. Frequent w inds, in 
existence here, compli.cate development of a 
seed production ind ustrY o n Iceland. 

Land Reclamation and Landscaping 

TI;ough Iceland currently is not in a 
land bin d, the nation is confronting the 
inevit abil ity of growth coupled with the 
constant th reat of erosion. Ero sional 
processes are reductng the amou nt o f 
land capable of su pporting I ivestock and 
of p roviding for pa rks and reforesta tion . 
Iceland's population ts expected to grow 
from 200,000 in 1972 to almost double 

Flgur• 10 : The lcelandu; Sofl Conservat ion 
Se.rv1ce has. teelarmed about 3 00 a clll$ of lond 
on lh•• !Jl•c•al outwash valley, wh ich was o nly 
~ffi!(V vegetatl!d [em ter i!nd hrft) prior to 
roehunation. 

that figure by t he end oi the c~?ntury. In 
order tor Iceland to remain sel f·reliant 
for rs liv~stock products. fo rage p ro· 
duction must be increased lw substi tu· 
ting culrivated land tor 5-om~ rangC!Iand. 
Furthe rmore, e ros ional processes mu st 
be checked as much as pos.~ible. 

The Icelandic Soil Conservatio n 
Service is act1vely P.ngaged in land rec la· 
mation tlCtiv it.es and in providmg se r­
vices to formers for upgrading thei r 
operations. Fences are used to protect 
some sensitive areas from ammats. and 
graz...ng practices are moll' closely moni· 
toTed to maintain a tnri fty growth on 
rangelands nnd lmf>rove on plant com­
position Som11 sand dune areas have 
been seeded to a beach grass, Elymus 
arenorius, wh ich 11; closely relamd to 
dunP. wildrye ~ E. tnollis) that occtJrs 
along A laska's coastline. Barren range­
lands have been reseeded, m;unly wl tJ1 
od fescue and Kentucky bluegrass, and 

o thers Improved with fertilization. The 
Soil Conservation Serv1ce e&tabllshe d its 
main headquarters 1n a severely eroded 
area that had been abandoned by far­
mers, with seeding ana ferti lizing it h as 
developed a h1ghly produc tive operat ion 
supporting a large 11umber of livestock, 
rorage fio lds. anu a grass·pelhHing plam . 

In one o f several efiorts. about 300 
acres of a broad, glacial, grave lly river 
bottom has bef"n rec laimed wilh the red 
fescue/bluegrass m ixtu re and an nu al 
applications ot 26 14·0 fert il izer at 356 
lbs/acre. The area provades lale summer 
graL1'19 for sheep th a are brought ln 
from he graz~ng commons earher than 
usual. Some of the qrazing commons 
also an'! fertil zed at the abovr rate. 
These practices havP. enablad t he far· 
mers who participate in the program to 
inc rease their shoop numoors while 
les:;en ing t he p ressure on the range, 
thereby increasing its prOductivity. The 
seed a nd fertilizer h avto been applied 
aerially W1th a DC-3 . Where feasible, the 
Soil Conservation Service provides the 



au ,,1 appl ication service for cooperatm~ 

iat' 'l ers who purchase fert1 1zer for 'lei · 
rangelands. Those 'Jreas s. eded to m­
oortf'd grasses req ire more frequent 
fen !I ization than native grasses, how­
ever, to maintain adequate st ands. The 
Imported grasses often disappear after 
five years. Farmers a lso are adding some 
imoortant acreage to their cul t ivated 
l:md by drainin~ peatlands dominated 
by s•'dges. Drained boglands can become 
p odUc tive forage fields or improved 
pastures because of changes in species 
com posit ion. 

The Icelandic Agricu ltu ral Rese<Hch 
lr stnute is prP.ssing I s research on 
nlftive grasses and o ther introdu ced 
grasses and legumes to improve orl what 
is cu rrently available. Because of com­
ma interests at comparable latitudes, a 

Pallhy exchange of plant ma terials h as 
• .'<en place br- tweon wo rkers of the 

Iceland ic lnstitllle and me Alasl<a Agri 
cult ra t Experime nt Station Prom1!mg 
Ill"> Its by Institute workers w·1t- an 
Alas an entry of Bering hairgrass IDes­
chempsia berin,qensis) has led t. e lt:e­
la.1d1c Soil Conservation Service to 
order a quantity of seed fo r fur ther 
test'ng in large planti ngs. The seed is 
being produced at the Alaska Plant 
Mille rials Center at Palmer in coopera­
tion with t he Experimc 11t Station. lt is 
o\ 1nte rest that this same grass per· 
formP.d well in tri al s conducted by the 
au t-to r on Amclllt lo....t lstano of the Aleu · 
uan Chain anci wc1s Jsed by ERDA in 
thr 1 reveqeta t ion seedings after the 
11 •e-ll ar test series on that island (3}. 
Benefits of the exchange wi th Iceland 
havE not been one way, because grass 
materials received from Iceland are of 
interest to t he Alaskan workers. 
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F"JIH 1 1: Aerially seeded w ith a mixt ure of 
red fescue 1nd Kentucky bluegrass and ferti­
lized, this gravel outwash now supports a lush 
gtnwth and provides late summer grazing for 
sh .. p that are brought in from rang-:lands 
e~trllt:r than usual. 

The Icelandic Forest Serv ice has 
fo~ nd good use for Alaskan Sitka spruce 
and roplar in its e fforts at forest~ tion 

and andscaping S tk n spruce and or te r 
trl'es that are grown in nurseries are 

F igura 12: A" dres Arnalds, wearing one of 
we famed IcelandiC woolen sweaters, msj)Oicts 
one of h is plantin~ of an Alaskan lupine on a 
badly erod ed area. Wildrye, a dune grass. was 
seeded in the background. 

wide ly distributed to Icelandic ci t1zens 
who are intent on establ'shing hodges 
and trees on their premises. Parks in 
Reykja~ik are adorned with heal thy 
stands of Sitko~ spruce ;:~ ncl other trees . 
Ano the A lask - plant used m recl ama­
l on efforts on lcelanc. i:; the lu ire 
Lupinus nootkatensis, a leg, minous 

itrogen fixer, first tnlroducea f rom 
collections made at Co lege Bay, Alas a. 
It is considered to havE: h 1gh potential 
for reclamation work. 

The des ire ancl zest of the Iceland· 
e r-; to establish p leasant surrou nding~ is 
rt~llected in the ef fo rts. of t he c i111ens of 
the smal l island of Hnimaey. In 1973, 
the inh c1h1t anls were ro rcecl to aban don 
the ir island becouse of a 1Jolcan ic er• p­
I on that des troyed ra rt of their vi ll age , 
Ves tmannacy jar, and th matened to 
block the ir ha rbor. The islanders 
returned, however, removed the debris, 
and repaired the ir village, then hand­
shoveled cinders from t 1e slope above 
the village so th<~t •hp qrass could grow 
again As a teenage girl working on the 
project sai'i "We like our h1 Is green" 
(2). The Vestrnan naeyjar villagers 
planted 50 ton ; of grass seed in the vi 
c inity o f their vill age to do ju st thai­
make it green agatn . 

Al aska-Iceland Exchanges 

Iceland, with only about one-fout th 
of its 40,000 square m iles vegetated, 
produces all o t~ meat and dairy pro­
ducts for over 200,000 people and <'X-

ports a surplus. Some of our island and 
coastal regions 1 ;lVe a potentia l tor aqr 
cu ltural use si 11lar to that which Ice­
land has sustal lld. We are attempt• q 
some farming in these arr.as, but on un 
incipient sca le. Iceland has experiencr. d 
centuries of intensive use, and has r'-'a­
lized the consequences of misuse. Ice­
landic landholders, researchers, anci 
administrat ors h ave gained knowledge 
from these exrP icnces that is of consi­
derable value to •J s. They also have plant 

ma teriah. of 1 ttercst to us. G asses from 
lccla d hove sho•.'.11 r. "lre ~" t~ rhardt­

r ess tnan many that ~ave n~:en tested 
f oM thr Scar ~r, 1v1 n cou t!"es. And 
thest> qr S"S ho~ve h at! 11 lo,..,g h is tory of 
grnz 1 g Qres ..... e •h r many of ou 
grasses have not h.1d Th<'lt lirnals also 
are of trtL'fP5t lkcaUSI) of thei r evolve 
ment unci or a 1 o rthern chm11t c reg m e. 

Alte1na 1vely , the largL land mass 
rf A aska (586.400 oL1 arc n iles ) \\lllh 

i s richer 1loro.J 1~-<f) ~>~elll~ , storehoosc 
of potf!tltial pltrl rnutertals tor us.: in 
lccla11d Th•s pot en ual at eady has been 
demonstrated with appl'cat ons in lce­
l.md for Sit ka so1uce a• d some A laskan 
w llows and lupinr., and 1 e perfor­
mance of sorrn A•a~ka 11 grasses now 
D"tnll tC$tld Olltr there . Alast<a's expo t· 
P"lCO~ coping With a more rl verse and 
11o ~e severe rmm'lntn~ also could he 
at v~lue to th[ lcelamJ r :. 

Fur thf'r Iceland is r art of a groL.p 
of no ther'l n;~• i on5 l t ave frequent 
cxch, ngr.~ regd di g p•obl IT'S o f .r e 
North. The excell!nt mulri t·ngu -st•c 
ubility a the lc landers pri!Ciudes on 
1.J •age di fic~l t ·~ . Alaska obvio .. sly 
coul (j benefit rOI'l close r associa tions 
With lc-1 and a ~d its n ll')h i)OrS of the 
No111 .0 
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Editor's Note. Since mid-September, 1977, the Alaska State Division o f Agriculture, under the direction of K. Allan Unn, has been 
conducting cost·and·offoct trials of land-clearing methods/technology as directed by the Commissioner of Natural Resources, Robert 
t...aResche, and Governor Ja y Hammond's Special Assistant for Arrdcultural Developmenr, W. I "Bob" Palmer. 

Delta-Clearwater 
Lands Opened for 

Agricultural Use 
2,000-Acre Clearing-

Trials Project 

Carol E. lewis* 
Glen D Franklin** 

Donald M. Ouarberg • • 

PROJECT INCEPTION 
In 1976, ar1 ad hoc committee on agriculture was fo rmed 

at thl' request of Joy S. Hammond, Governor of Alaska. The 
specific objective of the committee was to investigate the feas­
ibility ot large-scale barlny p roduction m tho Del ta-Clearwater 
orea of interior Alaska The Delta-Cieanvater a rea was selt!cted 
as fhP. srte for the recommended 50,000-acre development­
demonstr ation project because it included a large traer of 
IB1ent agricul rural land owned by Lhe state, <~ road system, 
$Ome private lanrl currently used for agricultural ptoduc lon, 
and a small lx.i t growing agribusiness community (Figure 1 ). 
Additionally, the citizens of Lh& area had included as a pan of 
an area land-use plan a priori[V request to1 planned agricultural 
rl!lvelopment (1 ). 

As is the case for all lands Lrsed fot agricultural produc­
tion, development of pro ject lands would Involve clearing of 
the tree cover crop. The usual method of land clearing In 
Alaska is to fo rm large berm piles, or rows, of trers and moss 
and clean the opened land of debris as much as possible before 
breaking (Figure 2). The bP. rm p ile:S are eliminated by several 
burnmgs 

Because land-clearing methods other than those current· 
ly used in Interior Alaska were suggested and becauso there 
was a lack of knowledge about their appl icabi lity in the largely 
l.Jiack spruce and moss cover on the development area. the ad 
hoc corw nittee suggested that « 2,000-acre tract be set ,;side 
tor clearing tr ials. A proposal was presented to rhe State of 
Alaska, Department of Natural Resourcas, by the USDA Soil 
Conservation Service to design, monltor, and evaluate alterna­
tive land-clearing methods (4). 

The proposal Included: 
• Clearrng which would knock down and windrow or 

pile standing vegototion and moss. 

--------------------------------------~-----

• AAimnt Professor, RIIIOUrce Ml!nagemen t. Agricultura l Experi· 
menl Stat ion, Univenrty of Alaska, Fairbanks. 

• • Aasearch Analyst, Di~lsian of Agncultun~, Alaska Deplart ment of 
N1tu~al Resources, Oe.lta Junc::tion. Alaska. 

•• • OtStrlct Comml~~aioner, Soil C-onser'llation Service, U.S- Department 
ol Aericultu re, Delta Junction, Alaska. 
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Figuro 1: Delta-Clearwater Development Area. 

• Burning the downed vegetation after it had dried suffi­
ciently to permit complete combustion. 
Residue clean-t.Jp after the burn to ready the land for 
initial breaking. 

• Breaking of the land to mil< orqa:nrc matter into the 
upper soil profile. 

LAND-CLEARING TRIALS PROJECT SITE 
Vegetative cover on the test site is native black spruce 

and hardwo ods (aspen, poplar, willow, and birch) in the 
approximate ratio 9 :1 by surface area. The -..verage d iameter of 
blacl< spruce measured 12 Inches above ground surface is 3'4 
inches; hardwoods average 5·,~ Inches. The densrtY o f black 
spruce lar·ger than 1 inch in diamet!!'r exceeos 7,000 stems per 
acre (excluding the even-denser patches of \tuntcd spruce), 
while hardwoods in scattered patches average approxi"'ately 
5, 500 per acre. A surface cover of mos~, sedges, and shrub$, 
overlies the n1i neral s01l by as much as 14 inches (~xtreme for 
Tanana se ries soils}. 

A plan for conducting imtial clearing trials ca11ed for 
chaining the tree cover, using oither V-blades or angled blades 
to wind row the ground covor mattmal, and u~mg piling blade5 
to form loosely packed berm piles m preParation for removal 
by burning. 

SEQUENCE OF OPERATIONS 
To arrive at final ground conditions prior to removal of 

berms and/or knocked-down tree cover by burning or some 
other accepted method, 1wel11e sequences of operation$ were 
performed (2). The operations involved m each of these se­
quences were chaining, shear and roll , standard berm, V-blade, 
raking/piling, and breaking with heavy off-set disk. 



F igure 3 

Figure 5 

Ch aining Method 

Two tractors, operating on trac tio n trai ls, were u sed to 
oJraw lhe chain th rough the P.xisti ng V£;gcta tion (F igu re 3). T his 
proce{lu re orie 'lted the wo ody vcgcnt"on in a u ni form rlrrc­
tion (Figure <1) Ct1a in ing operatior s ende1l to d islodge a sig­
n ti cam number ai th e rool crowns from t he so il, especia lly 
wnrn encounterong limber 6 inchr.s in tli<~ ffi t!le r and l t~rg~r 

(FilJWe 5). T rees tha t w re nat brokP-n loose from the soil 
(Uru <JIIy less th~n 3 Inches In d lam;!ter) wou ld sp11ng back 
ILJ the ur righ t p1>si t10 n be i1 inc1 tho r.l1 a,t1 . Ttl P. ~P. trees th a1 had 
r1ut been li pD~d <JVeo usually sus1ainl'tll atcr>ll f<XJt .ctlld b ranch 
damllfle. 

One> of the ma jor prob lems encountered was the climb 
ing o f t lw chain ~rp th ~ r unks o f thl' tn'!es agai ns l wh :ch it was 
being pu lled. Attachi 19 a we igh t o f st. ffic ie nt si1e to the chai r 
wuu d have reouced t l11s effect. An add 10nal problem was 
~al ch ainong hao min imal impact on rne existi,g moss cover, 

tl ere fore soils w II re ma in relatively wet becuase of slowly 
11 awing r>errra~rost 

Double chaining, or pulling the chain a second time 1"1 
the opposite d irectio n tended to greatly enhance the destruc­
tio of the woody vege ta tion . The attiturle atta in!lrl by th•~ 

\ieg(!tat ion, following tho 'i rst chaining procedure, tended to 
torcc t he chain ._town nf!an~r the ground wh ere it was much 
more effecti ve. ::::>ouule ch a ining created a denser and more 
comp act 1uel load than d id single chaming. However, subsc­
q wmt -r;-~tor operations would be more hazardous due to the 
tangle<:! Uf.e mat. 

Shear-and Ftol l Met l1od 

Shearing and ro l l t n~ t he matN ial into small w inc!ro i/IIS 
•.\ltl.lo the angled blad l.' (figure 6 ) w os q ui te offectivr in a reas or 
heavy moss. Downward pressure ex• rted on t he blade held it 
on top of the mineral soil while peeling off on ly the organic 
mat (Fi gu re 7). The soil was su ffic iently frozen to avoid s ig ni­
ficant amounts o f topsoil in the w indrows. 

Figure 7 

The shear-and·roq technique is iimited in dame t irnbcr 
due to the tangling of 11'9 vegetation. Thl$ Wngl,.d wateoiat 
wi l not ro ll hu t n u oT b• pusho•.d 11 <> rhe wi 1drow Sh ea1ino 
a ls.o te nds 1t1 cut >orn• ot thr;: t rees al he smi·mos. nte r!B'Ce 
l ~avtng th e roots ftrr ly imbedc.Jec.J in tht> soil Chainonq br "or" 
sheanng helps to reduce this hmrtat1on . 

Standa rd Method fB~rml 
Thi s tm:th ocl IS. ~SS<' 11HJII'( de-:.1!jned tv concernra te I hr. 

deur is I ro m a rela t iwly lar[}e .:nea mto a oomr.mct brrm. Clear­
ina was acco m p lishNJ on firmly froz.en sail In oniRt o a\•uiri 
includ ing excess top~uil In lt ~ l>ern1~. Th~ veyetatior was 
she<tred wi th an <:~nql~d b ade und dozed 1to UghtiV paclo.d, 
large- berm rows by lon9 pumo~ w1•t- a t•a1;tor. Most o . th~:: 

moss, org<mic m att 'r, and •now wa:;. removed. Downward force 
was exerted on the Uode on order to enhance its eiiectivf. ness 
in remo v· ng the mass. Apprm(Mately lJ'le same <:~mount o f 
root crow ns remaHH d 111 II e SClil w ith this techn~que as with 
the shear-a nti ro ll techn ique Agarn prior cha nmg will ocduce 
th is problem 

V Blade Met hod 

Debr is from V hl ad~ cleartng is deposited In smal l, loose­
ly packed, ytoltntllfiV!!I wfnurows. The blade ( F igurc 8) was 
designed fo1 maximum c:Uttmq, or shearlnQ, of vegetation 
(F iyu re 9 ). It attarne•J a faster tate of speed than dirJ the cnher 
methods. Because of I e large amount o f horizontDI surf,1ce on 
t he blade itse lf aoiU lhr, tendency of the blade to floa t a1 the 
so il surface, o nly 50-70% of thr. moss layer was removed . The 
design of lht! V-blade could be mod1fied to alle'liate this pro· 
blem somewhat. 

Wh en h eavy wooded rnatl!ual was encounte red, the 
blade tended to l1f. up and nrle over some areas. The V bladt~ 
rearli ly shea ret! ofl lrees up to a Inch es lf1 Uiameter , a lt hough 
most root cro wns from V uladMJ trees remained In the ground. 
Chaining prior t o V bladtnq is advisable. 
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Figure 9 

Raking/Pilin!f 

The rak ng/p,tino b lade (Figure 10) was used to place 
prev·ou.sly sevfHed material into large, loosely packed berm 
piles. Pi11 ng o pera tions IJ~an durin!] breakup aft11r the snow 
·1ad melted, rh us reducmg moisture 1n lhP. berms. The soil was 
snll 1 cuen sufficiently to permn t rac tion but thawed enough 
to a l ow removal of stumps, roots, and mo~ 

Heavy Off$et Disk (Breaking) 

Breaking operntions were initiated In mid-J un-: using a 
13-foot , heavy offset disk with 30-iroch d isk blades puiiP.d 
hehind a Terex 82-30 t racwr. The break ing trial was con­
d uct!!d following op~rations of the angled blade and piling 
blade. The d ask was operated at a depth of approximately 10 
1nch11s and was quate offect ive In lurnmg under moss and dis· 
lougir g roots and stumps from 1he so li. 

Table 1 Svnopsi' of Effectiveness of Several Land-Clearing 
Techniques used during Phase I, State of Alaska Ag ricultural 
Clearmg Trials Project. 2,1 20-Acres-Del til-Clearwater. 
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SYNOPSIS OF CLEARING METHODS AND RESULTS 
Table 1 contains il comparative atfng of the vnnous 

c learing methods used during rhis tria l Juo;act (5}. Eff~ts of 
t hese methods have been evaluated by o bservation only. Par 
t icula r atten t io n was given to the peTccmtage of t illable so il 
iJVallable a1ter each clearing rnethod and the rap idity of d rying 
of th e ciebris, whictl was not bumcd. 

As can be seen from Tahir:- 1, some methods left no area 
in a ti lla ble condition. Thts d oes not imply that these clearing 
tech niques w ill not be acceptable afte r burning. On the o ther 
hand, a high percentage of land I ft in a tillable condition does 
not imply lhat the land can be farmed In an efficient manner. 
As has been pointed out by the Soil ConservatiOn Service, 
Anchorage: 

The proposed burning will be a vital pha5e of lhis p ro­
jec t . The claared areas will lend themselves to selr.cting 
nearly any s.ize and shnpe of unit to be burned . .. The key 
to an effic ient clearing operation in the Delta-Clearwater 
area will be the successful burning oF shea1ed vegeta­
t ion . . The clean-t~p of debris following 1ha broadcast 
burn is very import.ant. ResiduP remammg on the f1elds 
wi ll be d irectly related to the effectiveness of the shearing 
and burn ing o peratiOns . . . The amount and type of land 
breaking w1ll depend on the success of the land-clearfnq 
methods and burn eHic1encies . . The trials will demon­
strate whether breal<ing will nei!d to be completed by 
heavy equ ipment ~ owned by contracto~, or by fanner­
o perators that. [sic 1 develop thl! land [3 ) 

While final evaluation and judgment cannot be made 
unhl the land is in production. this infoTmation is useful in 
estimating the capabtl ines and l'mitations of t he respective 
technique~ used in the mitial phase of land cleartng.o 
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rJel a [)u t ? 
Soil Management on Agricultu ral Land 1n 

Soli ~rosion is a growing problem 
thmughou t the 50 states. According lu 
one ~:~ st i tnate, farmers presently ti ll mo re 
than 250 b illion tons of soil a vea1 on 
<!pprox imately 370 mil lion acres of 
croPland (2, 4). For marl/' !han four 
decades, soil conservat ionists have 
worked toward a \JOal of improved soii 
man<Jgement through voluntary, co­
operative programs with soil conserva­
tson distric ts and tamers . Yet, in 1977, 
4 2 percent of Umted Sta tes' c' or, ;mel 

ho~d no conservation treatment (4 ). The 
subject of soil management IS not 

lnstruc!or of Agronomy, Agricultural 
Experiment Station, Fairbanks. 

• · ssistant Professor o f Resource Manage­
ment , Agricultural Experiment St.atro n , 
Fairbar.ks. 

• • • Plant Matcriahst , Soil Conservation Ser­
\lice, USDA, Anchorage. 
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thoroLIEJhly understood by landowners 
althatl9/1 soil is the common denomi­
naro o t agricultu ral production and is a 
virtu <~lly nonrenewable resource. 

Alaska is 10 exception to other 
agricultural are11s. The interior ot l he 
state, particularly the Dr.lta-Ciearwa tP.r 
ar~ a. can be compared lO thP. norths!r-n 
plains slates. In these st<JtLS, sm.aJ I-gr 11 

c rops dre prod 1red in a ~emsarid cl mate 
in which high-vP.Iocity winds ocwr in 
he spnng, when lhe soi I is most vu I rs-er­

able to erosion, and during the winte r, 
when it can remove the snow ccve (6). 
In the Delta-Ciearw;,ter area, approx i­
nld t 1y 12,000 ac res are now producina 
small yrains, grasses, and rapeseed. By 
198 1, 60,000 iiCres of new land may 
also be~ in pro' ttr.tion. These l<1nds mw 
be subject tf.l si•rular chwat•c conditsons 
which have caused serious soi l eros on 
prol;lems in t he tlorthern plains. 

The soils In the D••lta Clearwater 
area art predom ·nately of rhr \lenana 
anrl Vollt:mor se ies. These so1 s a e 
mostly s•lt loan in t!"Xture, an shallow, 
and are slowly renew, blr> (1ll. They are 
classtfred as b~1119 ~ lw cl to modl'tate 
tu scveru •Ntnd t!rosio'1. S<!Vflrl! soi. li':'sses 
can occur sf !lOad mil rn;.ma[JP-men prac­
tice~ ar~ 110t foll.,wP.d. Figure 1 Illus­
trates a field in th~> Delta atf!J wl1ich wo5 
disk~;d and packed n the spring r>ri ur ·o 
seeding. The soil was let1 with insuffi-
c·em mugh•1ess to llre<Jk th s:carifyinn 
e>ftect ot the wind f igur 2, tsken 
our· ng tr e st-m I' wnd storm, shows a 
nea by rlelci w tn a rIa h11.dy rough sur· 
tnc" and il. good tra.s'l cover with v~ y 
litll1: soil toss duo• tu wind. Trastt cov~r 
is anly one tntthod w111ch can be u~ed 
to car" ol erosior . Cor se-rv<J Inn tillaqe 
resnarch efforts have for several yP-ar~ 

qivfln I ochn!t:al assistance to farmers to 

Figure 1: The field in the background was dhked and packed 
In the spring prio.r to seeding. That in t he foreground had been 
disked leaving sufficient trash cover and surface roughness to 
resist erosion by wind. 

Figu.re 2: e field showr1 had been ctuseled In t he fall leaving 
sufficient trash and largl.! clods on the 1urface to inhibit wind 
erosion. 
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aid 11 etosion conrrol. Various methods 
re avotlabl~ for d Horent fanntny situa· 

tions. 
Thr USDA Scit nee and Etlucc.t•on 

At1rmmst rat'on ;, as for a ''u ' ber at 
yeat& lw.on concluctinq rrse<trCh into the 
cau~e s md contrthttltii!J actob of w ind 
crosio 1 on tmprot~cted sol s. Th .. rela­
tiomt 1 ~ l>et ••eet'"l 1h1 annu .. l so1 l loss by 
WHlti r osion frc m <J grven t ld and five 
major l.1c ors nfluenc1119 r.tnd ero:;ion 
can IJe expressed as lhP. m pir 11 t!f!Ua· 
11011: 

where 

E = f( l, K , C, L, V) 

E Ave a!}{! annual !.Oil loss 
Soil erodibility index 

K Sotl-sudnce fOU(lhness 
C - Chmatt> 
L F; ·ld Width 
V · Vecjelativo COVtH 

This wm<l !'!ros ion t'QI Iallon may be used 
to p ro:dlct annual so I losses wlwn all 
othur factors can h~ dele m ined 

Avl age an 1ual .oo I loss, t . is ex· 
JlrCSSEt in tons pc acre. T e nat ional 
maxim 1m 1cceptable sol' loss os :>et by 
the USDA 5<- tl ConsNva ron Stlrvice is 
!1aserl o., the long,lt m mamtenanco of 
~ fen h soli . The aQr icultural soil~ in the 
Oolta Cit .. waror area, beln9 shJI Iow dnd 
slowly n new.1hle, have :-' low permt ss• ~ 

ble loss. A ter taf11e hm t of two tons 
per acre a l"ual loss hos IJe n s!.l for 
them Although two ons ot soil may 
5et' l 1 to be a great deal to allow, such 
loss would not even b.a vistble as dLJ~t. 

Thr soil crodlbiltty inoex. I. ts 
dtret:t ly ~l il t etl to thl' percen tane ot 
d1v·soil agqtP.yates, or c lods, grcattH 
than 03 inches in c! ametL < l lH! greater 
t ht~ I' rccn· age of larger clod!>. th r IPss 
•odt :.~le 1 ttJe soil E.ach so1l ha!; it~ own 

crodihilltv inMx. Thts tndPx changt:s 
v ith tht kint.l and nurnbe o t 11llage 
opere tiom and ti1P. o• goJntc-matter co n 
t •nt of the soil. Good manogem~;r 1 

wstems uti li l .ng cruo rotottons and 
mtmmun1 tl liJge cun impro•Je the 
erodih I y 'nc4cx. Original so I StHveys i" 
the D l1o1 Clearwater area incl'cated that 
most o1 the sotls ha I a mod• alt.• 1 rodt· 
1. lily intiPx. Datu C()l ec t~>d in 1976 
u<1119 a more pH!Ctse measuremont, 
hCtwever, show that thl:' eroc1 bility may 
be hiqto f hesc studi s atP. bem~ contin­
ued to confirm J'tn new findings. 

So• · urf3a! roughness, K, is d1rect· 
ly rdated to the most :ocent t llage 
Ol)erutton. The he ght and ~naclng ot the 
rtdges ((>t by the tillagE! or seedmg 1m· 
plcmpn are used t o calculate tn is fac­
tor. For max.nnum effcctivl:'ness. the 
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rtdges should be oriented perpendicular 
to the direction of the wmd. Effective 
ness increases with ridge he 1ht tP to 
lour inches. Beyonrl that h~ight, erosior 
incrt!~:~Se~ c ue to wind turl Jl~ t,ce caused 
hy I he ridg•• peaks ~ hemst:~ves. Proper 
tWd!}l! implemems and a m1n1mum use 
of ~moo th iJilCke s can g • atly reduce 
th1s w ntJ-c rosion factor 

Major clrr ... t r condit ons, C, affect­
i q wind l rosion re wrnr. ~p·,ed and soi 
su face Mc.istu rr . f-or ex'lmph~ the ril tP. 
of erosion for a JO·mph wind is more 
than three titnes thnt for a 20 mph 
wmu. Wind tHcJs ion decreas~s. however, 
1:. sotl moisture ncrf'a~es. It is necessary 
o f..n ow the monthly rw<>rage wind 

U1rect o11, ~peed, and total clut ton for 
a m n ·• lt 1 of five years tn Older to cal· 
culate a good representative C factnr for 
an area. The soil·surfacc moistu e por­
tion o1 the C factot 11ar1es d mc tly with 
precipit<Jtion and is greatly afft-cted by 
Umtperatur~. These condlt1ons vary less 
than wi11o th rougt out the- Delta·Ciea• · 
wattJr drea <~nd long tt M data on them 
a .. alrea y availllble. A t>rclimina•-y C 
fdctor fo the arPa "as beot 1 develope(! 
by t e Scit.. CP and Educat•on Admin.s· 
trdt ion and th1s w II be ref ned as more 
winu Clara b •comes availabl(;. 

Thll umheltcmd fi \!lc.J width, L, is 
mea~.ll ed along the din.ction of thf' pre­
vailing erostve wmd Soil 110\J across an 
eroning field increases proportoonately 
wtth tl rstance downwind until, ii the 
ftdt.l 1S Iaroe eno,1gt. a maximu'TI so·l 
flow is re<Jcl-ed. Freid w1dth can be con­
trollo>d by management pract tcr.:. such as 
stnp croppulg, gras:. ban iFJr~. and tree 
shelte t belts or wtndhreaks. Th~ w td th of 
a fie ld protected hv a v1:ndbrrak Is de­
termmed bv both .he he qht .. n< dens•tv 
of the t e s. Modf"rately dense wi d 
breaks will protect a f1eld wtdth eQual 
to 1015 t'""les t e height o f th t; trees in 
the wtndbrNtk Very dense w' ndbreaks 
ct~.Jt" a n n oulencc on the leeward sine 
which reduces L le efftJCtlvenes& of the 
wind-speed ~UPr.nessron. l css dense 
\'. indbmtl s reduce Wlllt spew'CIS the 
ltas t, Lu t oil ow brue-r sno~~~< dts.trtbu 100 

<~eros~ the f1cld as oev do no l)ermit 
t he snow t o collect In c fts where the 
moistl.r re r om the mel tmq snow does 
l 1tt l e good iJ d can even curtatl early 
spri11g work. Other management prac-
ices such ~ st rip croppmg thot alter· 

natr, r l'age and vegNatlve cove in nar­
row ~tr ps pf•rpendlculiJ• to the prevml · 
. n~ erosiv" w nds V'•lll r~duc<l thP L fac­
tor . The oo im m wrd t vf thew st rips 
rs dete• rn im d by the valul s of all the 
other •actors in tht. ewatio" ill"'(! wrll 
vary as they change. 

Erosion control pro~rlded by the 
vegetatiVe coo,. r, V, on a frt'ld i af ected 
l>y the Quant tty, s ~> , and otierH.Jtron ot 
the ve!}etatio Tho morn cover, the bPt· 
tor the prot!!f:tion It provldo,s, Also, thP. 
hnot the c top nmduc onu t e hlglrer thP. 
rcs1d te sto 1ds, lhr! more 11 slvws thl 
wmct Good vegetatillt. covt~r is lt f. most 
eff, ct tVt "lf asure for con troll in<! wind 
erosio n and 1as th1 most intluence in 
th' ero~ on eQtJat ton. LtVtng or dear! 
veo n lv~ rna11er is eH.·c ve. Veg.:ta 
tin lso n rio CiiS total wind ero mn by 
ral)ping su11 panrcle5 blown 111 from 

adjur.on L unproti'CO:o llrl"as. 
n e anoltcariot of the wlncf~ ro~ion 

equation should be a vnluable tool in 
drrecting research c:tons and assist ing 
farmers in the Del ta-Citlarwater area in 
develomng comptet• and ehect;ve man· 
a:.~ement ~v~tems 10 co ~rtatl w' nd ero· 
son. Ttw rtJiat onsh1ps and maqnitudes 
o1 the factors in 1he equatron permit 
con. denbll dt i tulle in dutermining 
w a t comb n<ttion of c rops, r ll a!)C, ft~ld 
wioth, and hetght and dens v o f wm~­
breaks a larrner should u ti ze rn hts par· 
t icular Ol)erauon. Developrn.:on nd 
reltnement of acto s md C spcc i1rcal 
y for the Delta ·Ciearwa.t::r n:a are 

; eedcd hefore t he r"habihty of the 
u-quatlo11 is aSSllred. 

In an eftort to refine th•~sc factors 
.<~net to develop good soil manaqement 
pr&ctices fo~ nterior Alaska. the Agrr­
cul tut ul Exreriment Station, m, Soil 
Const:rvation Servu:e, and lh!! AlaskJ 
Depa1tment o Natural Resources, D•vt 
sian o f Lands arc cooptJrdting In re· 
search elforts to quantify em•ironc tental 
vari.il•les and vvaluate soil man&@ment 
Jr<tt:tice$ tor the DPita·Cieot "ater ;Jrea. 

Stud s al ready tn progress or p <Inned 
fo1 19 79 lncluue : rnonttortnJ the physi­
cal ami ch~:mical proper tes u· sotls and 
wot..r I>~ fore md dunng ct op produc-
tion, record 11!1 \1\fedt.•er d a and ev oJ­

ati~ 1 he• r. l fectivenrs~ o 11atious lll lage 
implements and residul'·n anagement 
practices ·fl controllmg wind erosion. 

Tht> Agr ir:ultural El<!)erlment Sta· 
tton u'l' thr> Sot! Conservatton Serv ce 
are 1J 1SL 1 f coop• dllng in a stuc y to 
det .. -m• tt>e poss1hltl ovemont ot 1er· 
tilw'r& m I pest -ctdP~ througt rhv n •wly 
d oa <>d soils and the effect , 1f an..,, they 
m~v I avr on water quc~llty (8) This 
study will also mo ito t soil motr,ture, 
terr ;>e ature, depth to Of' rmilfrost, and 
wl!atht::r data w1thi till:' -,ewl .., cleared 
art... he e data are relevant to ferttll· 
zer 1nn f.ltJStoc r • transport through soils 
an I w' l be ex n rtll'ly .Jseful in mak·ng 
wcommf'nJat ions conCI!rning sotl man­
agem~>m practtres. 



The Division o f Londs through rl!t! 
G!.'op '1ysic<~l Institute at h • UnivNSITV 
of Alaska, ~: aH banks, is studylnn w1nter 
and stlmm"r sorl rr o istu re losses on I' v 
aro l previously c o peel l and~ ( 1 f. It\ rl l 
be possible to co -lbi tt£1 tlata frol'l ti-t s 
>tutly witl, thosr. c:ollccred by he 
lnst •IU t L ot Water Resou n;es, Un versrtv 
of Alaska, Fnir banks, conce rmn!] rhe 
amount of mois t..are used by a bilrley 
crop -rom seed to harvest (7 ). 

O ther conservation wo rk in the 
area, in itiated by ht Agric11 hurai Ex­
pr>rimr.nt Statio n includes il s tudy f:.,a l 
u Hrng the applicabil ity of Vllrrous tillage 
impl~o•nents such as t hr. plow, chsk, 
l! isel and V-hlac1e cullivatar in contro!­
lmg •·1ind erosion an the 1 t ttects on 
crop response. Some of til es(! rmp . 
ml"nts are also bt ·ng used in a s•rrp­
cropj"l ing study started in 1978 in wh :ch 
alternate barley and fallow strips ·n 3 5-, 
70 , 140-, and 280-foot widths ware 
e~tabl i shed. It is ~lOpefl rt'!ar these strips 
will prov1de use ful infonnarion on 
OP 1n1um strip cropping widths lo r 
maxrmu m wind-e o~ on control in the 
Delta area. Som r'!comrnenrfa ons na~e 
ahJ>.<~d y been made concernrng barlt!y 
f11oouction in the Del t<J-Ciea rwatc r area 
wf ich emphasize leavln!l st~ ncli n g slo b· 
ble dnd cro p residue or> the soil &ur i ilCO 

du inn periods in which the crop itself 
a t·o1tls no protection (b ). Recom 
mended methods include chisel plow1ng, 
s.tubble mu lching, &trip-cropping, and 
othL ,. recogni1.ed pr<Jcticcs in the pre· 
vuntoon of wind erosioJL 

In add•tio rl to these studies, tl' e 
D1~ ·~•on oF Lands and the Geo physical 
Ins- itu le have been monitoring wrnd 
1-'anurns in the Dol ta-Ciearwater a1ea for 
errroximately one yea~ 11 01. These 
data are being ~abu l ated and correlated 
With data col lecteo southeast ol tho 
60,000-acre, new- land development 
from 1949 to 1969 lly the U.S. Air 
Fou;o (3 ). In 1his manner, it is antici­
pa 1cJ that seasonal wind patte ns for 
Lhe entire DP.It J Cle arwater area c<m be 
r ~tcl hlrshcd . 

At 1 resent, no f' efd researc:h Is 
!xorng conclucterl concerninn the scar.iv-
1 g soil surface wlnds which are related 
to erosion losses. Several soi l sam ples 
from the Delta-Clearwater area have 
beer sen1 to the Wind Erosi on Labora 
tory in ManhaltAn, Kansas, to be 11sed 
to (;OIIect prelirnlnary information on 
thtr erodi lll ity (9 ) However, to dclte 
tb.-re is no satisfac tory method of deter­
r n ng so il losses and assacra ting them 
t..lirectly wi t h the area wherein the scari· 
fymy wines are being measured. 

Increasing world food demands wi ll 

P(oper soil management in fields such as that shown iibuv~ w•ll ensure cont inued r ra­
duction from the ferTilll $Oils tn the Delta area. 

r·•quire develtl[Hnent for agricult. IJI 
rroduction of new I ds In Alaska, as 
well JS o ther arf'aS. TI i lncfeasinq food 
c1rmand will req •re thos.e I uads al cady 
in p rod~rc liCJI" to be- cu lt va •1 t rnOr() 
inhmsively. ~esearch cf rort > m Alaska 
must r ot o nly be exne<lited but ex­
pand.;d as well to m~et the 11eeds t o a 
broaclor and contin Hilly advanciny ~o1l 

conserv<ltlorr information base. "'lle 
a'Ja ilabi lltv o f 11:searcn results spec fltal­
ly app l ocabl~ to thr:: Da ltcJ·CI al wawr 

a tta will prevent in t•nim Al.,k <x from 
lt'Cnrnmy " l t~t bowl hke ~ DSL of .he 
1930s In (he Gu1a 1 Pia n:... I nu dor 
AliJska 1'-a~ thl' oatential oJf hl-!<:omiuy ils 
voluablll o r c rop pronuct1on as t re 
norUH!IJ IJI,rins states. fhe ·ntormanon 
presented in 1h's ir.le will 'Tlal<e ogri­
r.ul•ural product on peopl •• as wiJII as 
thos~ hav ng a gl.!reral 1ntere~t rn thr 
rnv,ronmt:nt aY • .:tre of thP. l~:>earcllbeing 
r.oo(i Jet •ct ; the-y may h, 'I! an inJltJ as 

"'"' 0 
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tSummerred' Apple 
A Delightful Addition to 
'Chinese Golden Early' 

and 'Rescue' Eating App(ies for 
Southcentral Alaska 

Curtis H Dearborn • 

'Summerre(l' Is 1hr. h rst apple ot high !!atlnU q uality 
~ver to have developed 1 ipe fru its on the Lri!i! In the Cook In lot 
reg on of Alask a. It<; fl avor is a blend o1 ' Mel ntosh' and 
' D!!Itrious' and it s lrdgrance exceeds tha t o f ' Mcintosh.' The 
t~>x1 .r~ of 'Sutnmerred' rrscm u les tlla t o t 'Gold en Delic iou s,' 
r.xCI!IJl that ' '5um rnerred' Is fi rme r. 'Surnmerred' f u 1ts were on 
drsplny at the Alaska St.ste FaH 111 Palmf}r from AuCJUSt 26 to 
Sep "'rnber 5 , 19 77. Tlwlr br.g'1t· red w lor amJ la rge size 
a ttr act ed the f!tlen t10n o f m any f ilir goe r:; !F igu re 1 ). The pur 
pase ol this rep ort i ~ to acqucnn t prospoctrve Alaskan fruit 
grow£> 1i w1th the merits of 'SummerrecJ a ppl r. and how il may 
supplement ear Iter recom me nded apple vanet ic<; ~ 11 . 

r he '&lmm!lrred' apple o riginated at Summerland, 
Bnnr.h Columb ra, having been selected 11 1 196 1 by K. 0 . 
Lapins hom .seedlings o f open-pollinated 'Su mmerland' S-4·8 . 
'Summ r land' apple resulted from a c ross o f ' Mcin tosh' and 
'Go lden Delicious.' 

Dunng late wrntrr of 19 / 2 1973, scio nwood o f seve ra·l 
appi!!.S was obta netl from rhe USDA Plant lntrocluctio n 
Sta t10n at Gil nn Dale, Mary land, and, m the spnng o f 1973, 
was graftecl u n to a five-y ear-old t runk of MOllus IJaccata , a 
hardy ornamental appiP. fi rst introduced to th 1s reg1o n In early 
1900. It was the only roo ts tock or hand a t the t tme 'Summer· 
re(f scionwoocl was ava ill!ble for gra' ti ng. This scio n produced 
the tmc that li1st fruited m 1977. So fa r, wmte r InJUry hc.s not 
bocn arparent on th is tree of 'Summerred' even rhougl1 it ts 
growmg w rthom w rnter p ro t ec tio n. 

Summ..,rret:l apple has bel'n propagat ed on M 26 Dwarf· 
rng ro-o tstoc k and standard seedlfnQ apple rootstocks by nur 
~P.rylnen In Wash ingto n and was listed for sale in 1978 by_ 

Figure 1. Fruits of Summe rred apple grown for the first time 
in Alaska in 19n. Therr size can be estimated in relation to 
the 9 -inch diameter plate. 

• Re:.eirc:h Horticu lt ur ist . Awicuhu ral Research, Science and Educa· 
tia n Adminisctt ation, USDA. Palrner. 
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A tour -year·old 'Summerred' apple tree npenad 87 ttandard­
sized apple.1 in t he Matanuska Valley in September 19n 
They w ere baautif-ul, large, red, excel lent eating-qual il y apple~ 

C & 0 Nursery, Buckl!!Y Nll rsery, and Van Well Nursery . Oth~r 
supp lie~ may ex ist. There is no assur.mce rhat 'Summerred' 
wrll su rv ive in Alaska on M 26 rootstock. How~11er, these a tt 
common nonhardy rootstocks on which o ther va rieties of 
apples and c rab!Jpples are sold to Al askan growe rs. 

A sho rt note released to the pub I ic · n March of 1 978 
strmula ted the o pe rators o l seve ral plant outlets '"' the Cook 
Inlet regio n to obtain and sell t rees of the 'Summllrred' <~pple 
From these local outlets and the out·ol·state nurseries, cus1o­
men; h ave purc~'ased trees :~od have planted thf'm m a v aHcty 
o1 locations. 'Surnmerred' dpple, lf'-.refore, wi ll be Lest rd m a 
w ide range o · growmg conditrons in Alask<~ . In addrtton, ten 
cooperators a t selected loca tions encompassin!J a widt ran~ o• 
envi ronmental conditron~ from the Copper River Basin to 
Anvtk on the Yukon River were each provided wtrh a tree of 
'Surnrne r red' for evaluatton. 

T im e will ~how whether the M 26 rootstock on which 
'Summerred' was p ropa9dled has ~nough cold resrs.tance to su r 
vl ve in Alaska. It i~ expectet..l that so me nur:>erifls irr Alaska 
soon wi ll offe r th is and o t her cles.irabl~ adapled varieties o f 
apples o n ha rdy ootstocks. 

Related research 1n the Matamrska Val ley was conaucted 
in an effort to impro11e roots tocks. Seeds of M. domestic a, 1 hi! 
native apple of New Enyland, f rom frUits of sele<:Led fo rest 
trees of New Hampshire, wore planted in can jum:uon wnh 
seeds from 'Mchnosh, ' ' York Imperial: 'Rescue,' 'Chtnese 
Golden E;:r r ly,' and ' Quality' crabapple. The 'Quality' c rab· 
applt~ was the o nly material that p roduced a signtficant per· 
centage of wintflrhardy seedlrng~. SBedl ' ngs o f M. domestica 
grew well in 1977 as shown m Figure 2, but their wood was 
not wimcrhardy, as can be seP t1 m F1gure 3. ( I nfor"lat ion 
gathered o n these potent ial rootstock materials \'as obt ained 
separate and d istinct from the nonnal researl"h wogram bU t is 
included hem fo r gu ida nce to ottuHs.) 



F1gure 2. Snedl ing apple trees o f M. dornest ica bmng grown 
tor rootstock material. Some seedl ings grew four feet tall . 

The 'Summ P. rrerl' tha fruited fo r the first t ime in 1977 
has ~et near ly as many frui t again in 1978, which is a very 
desira ble f rui ti ng ch aractenstic. Some fruit trees rio not fruit 
as heavil y in the senso 11 following a IJ rge crop. Some apples do 
11 0 l set fruit with thil ir own pollen. These points have not been 
tested in Alaska for 'Summerred' because nearby 'Chi nese 
Go lden Early' and 'Rescue' varieties were flowering wh en 
'Summ erred' was in bloom. 

' Ch inese Go lden Early' is a vary sweet, pleasantly fla­
vored apple to eat out-of-hand. Its HUlts are intermed iate Tn 
~ize between those of 'Summ errcd' and 'R escue.' It h as been 
thr. earliest good-qu ality apple to mature on the tree. 'Chinese 
Go lden Early' ripens at Pa lmer from August 18 to Augus t 28 
C!epend ing upon the season. Scionwood of thts va riety was 
o bta·ned from the USDA Plant Int roduc tion Station, G lenn 
Dale, Maryland, as PI 292930 and grafted to Malvs baccata in 
1967. 'Chinese Golden Early' f ru ited {i rst in 1970 and in each 
year s ince. The rtpen ing of th is varie ty is always a pleasan• 
begtnning of th e appl e-ri pening season in Alaska. Scionwood 

F igure 3. Dead seedl ing apple t rees of M. domestic<~ in the 
spring of 1978 Scarcely any survsved th e winter which was 
mild compared to m ost wintel"5 at Miltanuskil . 

Figure 4. 'Rescue', -and apple-erabapple cult1var that is winter­
hardy, beanng heavily alternate yean with some production 
in the o ff-season y~ar. Although the fru1U are small , the1r 
eattng quality salufies all ch1ldren and mos1 adults. 

Figure 5. Distribution of 'Summerred' apples, on a fou r-year­
old top. T he graft was made on a wmterhardy rootstock. 

tu ral Exper iment Stat' on, Palmer, Alaska. We have no informa­
tion as to the avai lahility of Thinesr> Goldun E,uly ' from com· 
merc ia! propagato rs 

'R escue' is an apple-craba1 lie VI~. as ~hown in Figu re 
4. Its f rui ts :ue smc. l~r than tllo~t! of 'St ,,., red ' {F gun: 5}. 
' Re>cue ' u sually i ~ ~n a nual beatPr and ha. been beari 19 
>,eav1ly at til . M'ltanu .. k Still o n sino 1955. ~~~ fr 11ts are 
nearly as large as 'Chi c se Go dt:n Fa·ly,' meu ~m to dark .ed, 
sh arp and sp1cy In tl ~vo , and I pen o 1 the t ree abou l S eptem­
ber 1. Scionwood or ' Rescue· is nlso available in season from 
the Experiment St at nn. We ' now of no 'Jthe• sou rce of 
'Rescue.' Neithe r ' R~ scuu' nor 'Chrnese GoldE!n Early' has 
shown evidence of:. nntftcant winter inlurv. All three of lhesl! 
variat ies WP. rt an thr orchard during the -400F tempera ture of 
Jar HJ ary 4, 5, an('l 6, 1975. 

Prospective Alas art frul l grower~ looking for a bHn~ r 
apple shou ld f ind 'SummP.rred' an excellent c"olc~ as 11 adds a 
standaru-size<l . high-quali ty, stor-age type apple to th e vary· 
desirabl e, early and mnJ-season product ion of 'Chir1ese Golden 
Early' and 'Rescue.'a 

REFERENCES 
1. Dearborn , C. H. 197 1 APJJI!:' ill Alol ka ltlt!•l II•~ n f Agricu 111r111 

Sc iences, Univerairy o f Alaska, Fa •ban· s . Ag•obor .. ar ;s 3 (11 7-B. 

NOTE : Ment1on of a tr enwark, proprletMV product, o• ~endor do.es 
not consti tute a ~uarant .., or warranty o l 1he product by tha U.S. 
Department of Agrleul tur a and does nol rm ply 1111 approval to the ex­
clusion of other products or vendors that may also ba s.uitabla. 
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Asian Markets for 
Alaska's Agricultural Products 

Wayne C. Thomas • 

INTRODUCTION 
In late Octob~r. 1977, a group of f1ve peo ph: travelled 

from Anchorage ro f oky o to begin thP Governor of Alaska's 
Aoricuhu ral Trade Mis~ion to the Ori~ t. It was tlloUQrt by 
the a oup at the time to be Alaska's e1Hfilnce into thr. wo ld o' 
in10r •a•ronal clgricu ltl.Jral t rade. Whe ther thi s will be 1eali7ed or 
not, as we found ou t. no t on ly depends on f nding thi:! nlarkets 
bu 1 on 1Jrod ucr:•1g 1he comrnocilties ar prices and qu Jlitios 
camper t ive w1th oth~ 1· exportrng 1eu•ons. 

Tlw group that boarcled lhf' airplane in Anchoragr was 
somewhar r!ivP.rst' . It was led by W. I. Palrnr.r from the Off ice 
of the Governor, <Jnd included Richard Eakins noel Demonic 
Carney rep rescnnnq the Alaska Depar ment ot Commercf and 
Economic Devolopment with special tie~ n p roject and mr~rket 

dev!!lopment, James Hutchmson, a pnvato consultnnt wl1os.& 
cxj.le trse in international grain marl<.et•nc1 )JrOVId!!d tne ncces-
5<HY contacts 10 the overseas m~rkets; ancl, myself, with 
<t sp eta I tv 1n ilgricuhuralmarketing, whose 1 o le it was to serve 
as adviser to the grot•p. 

TOKYO 
The first week oi tho trade mission was spent rn Tokyo 

nnd included disc ussions with government and Industry 
o ficials abou t the importation of barley and rapeseed into 
Jaf.)an. Wt: learned that barley must be purchased th rough a 
Japanese tratling firm by the Foorl Agency, Governmen t of 
Jap.an bl!caus.e some of the commodity is consumed d irectly , 
without "lrocessrng, by the Japanese people. In me-eting with 
Food Agency o fficials, we found them favorably disposed 
towatd importdllon of Alaska barley end sarllples were re­
qlle~tec.L 

Rapeseed, an oilseed crop , Is not controlled by the 
Japanl!s~ government because rhe seed is processed into cook· 
ing orl, industr ial oi ls, and meal for livestock. We d iscussed 
with the J apanese Oilseed Processors Association the possi· 

• Auociate Professor of e~;onomics, Agricultural E.xperimenr Stalion, 
Fairb~nks. 
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bclities ot Importing Alaskn rapeseed ln!o Jar>an aod were 
advrsed that, if 1he crop were of comparable quality ancJ 
price to Canadian rapeserd, 11 could be imported. Sampll'ts 
were requF.sted by the Orls.cad Processors Association 

Mnetings 1n T alt. yo were also held wittc six major Japan­
ese trarling contpanies ~vh ich purct ase barley and rape$Ced 
directly . All nxoressed !merest m Alaska bari"Y and rapuseed. 
We learned that barley shipments :> Japar of 15,000 m~tric 
tons are common The minimum shipmen1 generally i; 5.0 00 
me1 ric tons. For rapeseed, the standard ton nag . i~ gre<Jter 
25,000 rnetric tons. but the minimum shipments are smaller, 
1,000 metric i ons. We were qu~tioned about a deep-water 
port loadmg facility ' n Ala~ka, as o \'Vhf!ther it w<:~s ice fn~e. 
!.'lnd what kind of a rmn~porlatlon system would be used to 
move lhe commodities from pair t of production to the 
tidcwa tPr port. The trading firm kt~f'H returr~l ng to the r1oint 
thal qu al ty and price mus: bo co -,petrtiv .. w•th Cdnada tor 
both borl~ry and raoeseed. The AIDska delegati!"' 's response 
was that the transportalion and elevator system is In the 
planning sta-ge and ·s schedulr.d to be ready when rhe Delta 
agricultural proi~>c t is m productton, and that wl! are aware 
that Alaska's ex iJort crops are tn direct cornpetitio11 with those 
from Canada. One firm surp1 ised our group by suggesting 1t,ar, 
1f sam!! A laskan rarmers were lnterP.sted in producing buck· 
wheat, they would lik1 to discuss marketing o f this crop in 
Japan. We knew littlr about burk\•o!hea• and ajlreed to ask 
agronomy persornol al tno Alaska Agric 1ltur I, Experiment 
Station to grow a small amount during dlt: 1978 crop year for 
taborator y testing in both Japan and Alas b . 

SAPPORO 
Wrt.h ou r d iscussions in Tokyo completed, we ilew no rth 

to Sapp oro, capitol of Hck~ aido. The airport of Sapporo 
is a t Chi tose which has ocen desl~natN.I a sister city to 
Anchorage. We were greetell Pnthusfastically hy the mayor of 
Chitose and found thai we ware official guests uf thP Prefec­
tur<J I Government of Hok1 aid o. The meetmgs became serious 
after the initial fanfare subsided. We met wnh rapresentauves 
of rhe major agncultural ndur;trie:s of Hokkaido who1e clliei 
spokesman was Dr. T. Oohara, Director ot the Dairy Research 



fi rst week o f t he Trade Mi~sion was spent in bust I ing, 
downtown Tokyo above, discussing future trade relationships 
b tween Japan and Alaska. 

At an anticipat ed barley crop yield of one ton per acre, 
Alaskans must put tnto production many acres in order to 
send shipments such as th1s one at lncnon in to Asian ports 

lnsti•ute in Sapporo. Dr. Oohara apprised the Alaska Delega· 
tio• of the importance of da iry-cattle production in Hokkaido. 
Barley and soybean meal are important ingrfldients in the 
r J~•ons of the 624,000 dairy cows in the prefecture, and, If the 
h gl er-p ratein bnrley grown in Alaska we re subs tituted for 
o th E' barleys, a reduction in the soybean-meal requirement 
appr m possible. If so, th is could provide a savings to Hakkai· 
do U.Ji rymen, assuming the barley price were not too high. Dr. 
Ooh ara has since visited Al aska to reaffirm Hokkaido's in te rest 
i11 Alaska barley. Other crops were also discussed, includi ng 
lJruss seed and seed potatoes, both o f which can be produced 
II' A laska and may have the advantage o f certain disease-free 
rro perties. It became apparent from our short Sapporo vis T 

tha t significant marke t ing possibilities exis t between Hokkaid l 
Mel 1\laska. 

SEOUL 
On November 5, t he Alaska de legation flew to Seoul , 

RP.pu blic o f Korea. Mee tings wee held the following week 
w•th government and industry peop le in Seoul and in th1: 
nearby port city of Inchon. We found tha t Korea imports 
s bstantia l amounts o f barley only in those years in which 
local p roduction is inadequate. Barley is used only as a food 
grnl, in KorP.a and is not fed to livestock as Korean farmers 
.Jppcar t o prefe r yellow m ixed feed whose color is provided by 
its major ingrP.dient, U.S. corn. 

TI1e Japanese propensity fo r cleanliness .and order in land· 
sc.aping lends an ai r of beauty e~en to agncultural test plots, 
such as these in Hokka•do. 

I he Crown Colony of Hong Kong :s one of the dest ina t rons m 
Asia for Alaska reindeer mJers harvested annually, primanly 
on the Seward Peninsulo. 

One fe,.d-proces:;lng co w any tn Korea was sufficiently 
mtP.rested in consider. ng thE; usc ol Alaskan b arley 1n com· 
mercia! livestock ratiO'lS to re'luest a samulr: fur ana lysis. 
However, the pos• on o f th1 l<orean IJOV~rnment was tha t 
the o nly use for barley \'. CIS as d food g ain for hu man can· 
sumption and it has developed regulations prevcrting the 
importation of barlt:•y for an im al fend. Th is wo rks to Alaska's 
disadvantage, as our lligh·Pro t• in Alaskon badey is generally 
thought to lle a ttrac t ivfl fo r live~tock rations. O ne possibil itY 
was ment ioned du rin] a iscussior ~In Seoul Since barley is p a rt 
o f the diet p rovided KorPan soldie r'>, the use o f a high-pro· 
te in product migh t •"1C r•~as' thr: nt. tr t ion o f the ar..,y pe rson· 
nel. Substantial mark., d evelnrment t!ffor ts and .ven changes 
in Korean government pol icy 01 e necessa ry to g .. ·n access to 
lhose markets in Kor<>a whtr:h could u s h gher-protein 
Alaskan bari P.y to acht 1toge. T11 leads to tht; conclusion t hat 
Korea could not be an tlc•oated to be a steady marke t fo r 
Alaska barley at l , s imt. Regarding r.spesecd , some local 
product ion occurs and vi rtually none is im ported. 

HONG KONG 
We t rave lled to the Cro~t"'' Colony of Ho ng Kong on 

November 10 to ·nvestigate a un iq ue agn cultu ral p roduct 
which is presently being imported from Alaska. Alaska re in· 
deer antlers are ha vested annu ally (w iThout ki lling the dee r) 
by Esk imos, primarily tram t he Seward Pen~r1su l a, and are sold 
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in Asian market~. Anuers ar~ also imported nto Hon~ Kong 
I rom S b<Jr i&, the Pco1 ll''s Acpubhc of Chma, and New Zea· 
land Thr antler is 1 occsscd and sold 1s an oriental m~:d c inc> 
Li ttiP was known e~bout tn . markcnng p rocess onc,. th' 
<tntl~"rS leavP. Alaska, so the Hong Konq visit was madP. n nn 
attempt lo learn some·hing about foreigtt market\ for Alaska 
reir tlef' antlers. 

A m E ing was mmged to discuss re indeer mar~eting 

w th a Chr ~l>e im o rt expo rt firm. Atter walking th rough a 
my JU of back str~ .h and small al eys which provi(1ed a 
clu~~'>up ob$1'1 Jat ion of how mar y Chrnesr. live and wo rk, we 
finally mrved at <1 ather no nclescript ~.IUddlng wh ich housed 
the impo1 t t!xport fmn Once msidl(' th'!! orfices, security 
appeared somewhat extensave. It was nbvrous we were going 
to 11 .,11e 11 meeting on d commod itY tha t has substantial Villue. 
The rnee~ing tu rned out to be in formative and q ui te fn•nd ly. 
The firm 's llroprietor descrlbr:MJ how antler 1S !}raded, and what 
his customer§ lo ok for in the product. 

Them are several types o f antlers which are markettod as 
o r 'f'ntal 111ed icinns. These include antlers rrom spo tted der.r 
Jnti r rl deer. Re1 ndee pro duce the least desirable type In tt ~ 
tradt;: owevcr, n.,rkets mil ur pear avni lablr for substantial 
qu. lr>JCS. Th0 Russians 1nd th~ Scandtnav ians do not tnarket 
t 1uir rrmde , antle.s so Alaska is the only source. An tl~:;rs are 
processed then market .r1 prim a• ily in Korea, T111wa 1, and the 
People's Reo ubltc of China. There is lim rt~d rnform<.~tion 

iiYailablr as to who is 1 e final consu!"'er. It c~ppears that this 
type of o rient.JI rnedicme is 115r.d by older peorle 1n the 
coun 11es mentioned The txrye1 indicated that there apr-ears 
to be some concern that the youngar port1on of t e n resent 
popul1l10n mily b rnak tradition and not develo!J consumption 
pattHns associa t~:d With rs use, the implica tion being that the 
mark'"t \1111 d .n1in1sl'l sometime in rhe future 

l his can only bt.> vif'wed as specuiJtion because no 
demantl an1lysis of which I am owam has e11e r l.ieen con· 
ductcd 011 this commodity. Th<> r"'leeung ended wi th a reques t 
that a sample o f Alaska reindeer aOIIt•rs be fo rwarded to 
rhe 1 r'll. We :Jgreed to make the Ala~ka RPandeer Herde rs 
Assoc otion aware o r tile meeting a l th~ request 

TAIWAN 

The final leq o the Alask3 Trade "vlissio n to the Orient 
was to Taipei, capato of Taiwan, Republic of Chma. M ·etings 
werr h •ld w rth 1 epresent atives o f government ttnd indus try, 
the mo~t im portant of which was the T<•iwan Barley Industry 
Assoc1auon wh ich W9 fou nd to be interes-tetl in purchasing 
bnriPy from Alaska. Thei r requirement was tha t the cro1) must 
bl o f c.ompiHrtive quolily and price. 

Billley in Taiwan is used both for human food and 
anamal feed. The faiwan Barley Industry Association ex· 
pressed Interest in hulless bm ley ror human USe, ann, fortu­
nately .Jppropn ate varret es are being testl'd by the Alaska 
Agricultural Exrerime~v Statton. We also di scussed heir ne{!ds 
for targt. q uantit es of s andard barley for antmal feed A 
huying agrerMen t with the Un1tecl States t ics the price o f 
batl~y •o tl1e pnce ot United States corn and dppears to 
discrim1 dte againn barley. There may be overr iding p ro vi­
sions, but th1s cannot be determtned w1tt out further study. In 
any case. thf> agreement comes up fo~ revision in 1981 and 
A aska's case can be made during the n(!iJotiating process. 
Repre~Pntdtives of the Taiwan Barley Industry Association 
have vi~lted Alaska srncc m11 meeting ir Ta•pei to reemphas ze 
their interest rn purchasing our barley. T hey also expressed 
interest in purchas ing Alaskan tapeseed This w <fi somewhat 
surpri~ing bet:<tuse we co ncluded while In Taiwan that the re 
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was very limited interest in rnpt!SePci. Regarrlrng the sh pment 
o f bot rapeseed and barley, sue~ of shipment~ aprropriatP. far 
Jal).m also apply to Ta wan. 

CONCLUOil'IIG REMARKS 

1 he Alaska D~legatlon ob~· •rved sutlstuntlcll 1nterest on 
the p:1r t o f prospective buyers as evidenced by requests for 
S<JmPI~ s and VISits to Alaska. J<~pan. parllcu lct IV Hokkardo, and 
Ta wan appear to be Jotential 1 ajor marl<t.:ts fo1 Alask<J n 
bailey. Rapeseed is o w jor 1mpor1 commodity in Japan, and 
Alaskan rapeseed shou'd be able to en ·1r this market. Direct 
m;Jrkottny o f Alaska reindeer ar tll.rs to Hono Kong also 
appaars feasible. There rtn. St!Vero~l tacton; wi1:ch will inlluence 
occurrence of all thesP t'lt·nts. Compeunv1me~~ 1n qualitY anrt 
price to alt er native sollrces 01 supPf\o• is one majo1 cor1d1tio n. A 
second is the allocation of a sllrric ient land base for farms 1n 

o rder ro provide the m1r imum quantity to intf!rest foreign 
buwrs. For example, tn orcler to provido 1,250 tons of rape· 
seed and 5,000 tons of barley for commerc•al shipmert 
to Japan each year would require approximately 10,000 acres 
in productio n. This assu'Tles an a~nJol y'Pid of rapeseed at .5 
ton p&r acre and bariPy at 1 on 11 •r acrr in a crop rotat'o n o f 
rapeseP.d, barley, a nd h l.:>w over a our-year perioo. Tht> Delta 
agricultu ral p rojec t w II ~·ov tle enough land (60,000 acres 
to mePt the commerc al •onnagc req• rements anel more 
However, if in-state needs 1 lcrPa$11, the only \'<ay tn wh·•·.h cro p 
export IP.vels fro m Alaska can !,.. maintam d 1s to pla11 beyond 
the cu rrent Delt ~lrOJeCt. 

Regarding reindeer , since mos1 oft: e deer are herdet.l on 
lcast::d Federal land, eny action by the Fcd"ral oovernmcnt t(l 
limit thl! use of oi rcraft in herding operalio ns, espec i<tiiY in the 
llro poserl d (2) ilteas m thf. Seward Pe11i11sula, will reduce rhe 
obilrty of the Eskimo hcro:iers to harvest re indeer andcrs. Such 
restric tions could h:JVe a signrf can impoc on future expo~ 
markets and income streams o lhmc 11l'rders. 

To surnmat i1e, 1f Ala•k< dgt icul tiJ re is to have subsumt1al 
growth, then markets must be foL•nd dnd md ntainecl ou t­
side the state. F Jrther, Aloskan farmer .. must ne compct• •ve 
and have available the Ia d base rt!quired to provid1 signi­
ficant quantities of agricultu ral prodtJcts. If so. the marktts are 
1n Asia and arc expandmg.o 

Editor 's note : More detailed ar1alyses of information gathered 
rlurmg rhe Tradl' Mission has beerr mcludod in the follow­
ing reparrs: 

Carney, D .• and W. Thomas. 1978. Alaska Grain and Otlseed 
Export Marketing, An Analysis and SugyestP.d Approach., 
State of Alaska, Dcpa1 tmttnt o1 Commerce and Economic 
Develorment, JUnf!au 

Thomas W. 1978 Delta Ag iculturol ProjPct· Observations on 
Mat kets. m arketrng and AgrrcultoriJI Developml!nt in the 
Orient, Australia, and New Zealancl. A9ncu tural Exrenmem 
Station, Unaversity of AlaskJ, F rbanks (Xerox). 

Tho mas. W., C. Lewis, F. Wood1ng, D Carney, A. Epps, and E. 
Kern 1977. Potantral Ba.rley Prod~..ction in the D 1ta-Cieor­
wat~ Area of Alaska- Report to the Governor or Alaska. 
Agric ltural Expcrunent Station, Universrty of Alaska. 

Stem, R., E. Arob io, L Naylor, and W. Thoma~. 1977. Socio­
economic Evaluation of Ae•ntleer rlerrtmg <l d(2) Lands 
in Northwestern Alaska. Repor r o US. Dep<lllment of Interi­
or, Na tional Park Service, pr pared by Universaty of Alaska. 



Woodland Nutrient Cycling 
An Important Consideration in 

Renewable Resource Managen1ent 

The d istribution of soil-vegetation 
rvr~: a long the T ... m a Rivr. and in h: 
Y.Jkon-Tanana upland s of i'lte ior 
Alaska is strongly re la ted to toporrra­
phy. The illl jlortan t component> of 
lopography tncl.1de slope (wtlh rf'!spec t 
tn h o rizontal). dSpect (no~h. sooth, 
!'tr ) ami pos tti.Jn on slope. Forest 
prod •c11v y, as measure<.! hy tree 
!Jil>~'th anri t'1e accumulation of orgaric 
rr 1· ·er (biomass) in trees. shrubs, 
m as >, and dead o rganic matte1 on top of 
thf:' Tl ineral 3011 {fo rest floor), is ul so 
It 1oted to these to pogra·Jhic fea tures 
\'111 11 d rained so rth aspects genPrnlly 
s'1o ., 1he best soil develnpment and 
~uppor t ·he no, p roducl ve to rests. 
W~>l drained sites cl•w · o ver chann,1s 
also su pport p roduc. ve lor • sr~. bu, here 

,. a iiU\•i al sC' " " <He t oo you 1g to 
t.J••1 ay ex tens•ve l cvelt)pment of th e 
sm proftl<' . Colder north, east, and west 

ropects and leve l topography 'TiiJV 

sucmort low-procfuctiv ' t y b lack spruce 
nd pape r birch 'orcs ts. TI1ese sit"s may 

1lso be poorly !rained and nuerla111 by 
J'l. r nafrost (See igure 1). 

• Professor of Fo restry . Forest Soi ls. 
University o f Alaska, Fai rbanks. 

* • Research Assistant , Forest Soi ls, Univer· 
sity of Alaska, Fairbanks. 

• • • Plant Ecologist, Institute of No rthern 
Forest ry. USDA Forest ServiCI!, Fair· 
b anks. 

" • • Program Leader Institute o f Northern 
Forestry , USDA Forest SP.rvice, Fa ir· 
banks. 

Keitl Van Cleve* 
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Th~ rr ore p roduct vc fares c 
syste"lS tend w occur on warmer soils 
w h · r~ h P. less nrorluct· •e ecosystem~ 

tend to occur nn co•tl soi ls. So1l te 1 

pera ture appear!> 10 be r · IH~:rl to m o;s 
prodl•Ct o n. BI:Jck SJIIIICL forests havo a 
I iqll levPI o f moss production compared 
WI h o ther fores t ty p es. 11 thcrmor(!, 
• • d•!pth o f o rg;111 ic m atter in the forest 
floor i~ grt atcst ·n tho se ecosy$t"I'1S 
whict :fsplay the IOV'I ~t tree prod JC' 
fion (F .Ju re 1) During th e: sam~> pe·iod 
o f fo rest dev('Jopmtnt, halsam pop en , 
paper birch, ;,n•J wh1t~ spruce P'IJV 

p roduco four to se11 •n times more tree 
b tomass ahove urou nt! th iln ulock spruce 
(Figu re 2 ). 

Vi th in a qive• f orcst type, b vw 
d OCS the distr ibUtiOn Of biomass und 
chemica l elt: "'1f ts and th e annual cyde 
Jf these com~1onents eli • cr bet\'.'een 
IJ!Oclllctive <lnd nonproduct ive eco­
~-y stems? In 60 y >:'Irs, a pane l b irch 
forest may accu m Jlatc approximat ly 
fou r to tve rm"'S the tree 1iomass (tops 
i:111cl root s) t ha 1 may >1 l> 3ck spruce 
forest in L e same 1m c pcnod (' gures 
3 and 4). O i this total, six t imes more 
b1omass can be found in paper birch 

t'"IJnk wood. In contrast . 22 percent 
more o rganic trlarto r may accumu lat e in 
the mineral so il and fo est floo r in b lc:.ck 
spruce forests compared w tth b reb 
fo rests. Tt-e moss comp onent of hlack 
spruce forests, wh ich acco •nts fo r u ) to 
6 percent of the accwnulared net 
nro• uction, i~ no t an imj.ortant co m ­
ponen t o f th~ m ore r,JrOdLICtllle l1rch 
forests. On 1 u nh -d ea basis, annual 

, JS> pmduction i b 1ck spnrce forests 
n ry lJ, r:qual o <.; weater th r ·•. 
11 od11cti 1n. 

F("ll'o'vl ~ t l trem.ls in orgunic­
mallt'l pr "duct ion, 1110 L of t he maJor 
rtll ortant r llf!nt el•rtwrr •, such as 

"' oqc.1t and ~hosp 10 us, arP conta.ncd 
m tr t: hiomass i oird1 t"lan in blc.ck 
sn ru re. HoWtlvf!r, in llotll fort st ty~ es, 
ttl! bole ~•ood conr. rr, orp-lourth o r 
less ,f the to tal m1l11l content n f t 
tr~e R•1moval from h • forest o f IS 

1ort on of tt'le r [C far rnwood, pul p, 
nr lumber would tesu t In i:l sm<tllcr 
drain on ·nfl tP. t t hty l>f t.,c stte I art 
would who h. cl loggmg Up to 4 2 
l)f!rCI!nt of avadahll phosp " .s 0 1 the 
!>ite rnay be removed 1 whole r~n 

lo!JIJ ng. In land-d,ar1119 ojkrat'ons, 
1ernovsl (l . all plant mat1•riai (includ··,g 
treu roonl down to thr Tlmeral-soll 
su1 dCe r.ould resul! ln ltH! los~ of 20 to 
30 n~rcl!nt ot thP. nhtot;l•n oncl 70 to 90 
1Jerc~ r r ' 11c pho~phoru~ ca utal 

orn black snrucc and bircl1 sites. The 
1 n1 n 1an e of th , ll o;, to the grow1 h ot 

'! n 1Ct l]t:nent Jll o l t l:C$ is d i r l..~J l t 

to oss?.ss ilnd woul I drp l on h ow 
ru.pidly nutricn ts are 11 p ie tshcd fr om 

o rganic debris and mi11~r I sol i. 
Tile r atP ot b•om .. ss or•d nurrient 

c ycl ing is generdltY mo " rapid m 
r roduct1vc birch th& · n blilck ~pruce. 

Fo r example, tho cr tr m PB c•op o· a 
'lire forest is return rl to lhe f~ P5t 

lo,. ei:lch t;;~ll where ne 11111ric nts are 
rel~:dst:d fu r evrntu rl reuse .Jy lhl tree s. 
!1 11 rial amoun ~ t1 1 51 percent o the 
obovag1 fJ mr.J J nn ual production tn a 
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Figure 1: Composite cross-sec1ion showing distribution of forest vegetation ty pes with topography in the Tanana uplands and low· 
lands In the 11iclnlty ot fa irbanks. Tree productivity, depth of forest floor, and soil temperature are presented for selected 11eqetation 
types. 

60-year-old birch forest compared with 
only 32 percent tn a 130-year-old black 
spruce fo rest (Figure 5 and 6 ). While 
bi rch replaces all of ItS leaves each year, 
new-leaf product ion in black spruce 
amounts to only 2 percent of the 
stilndtng crop o f leaves each year. The 
ilctual amount of litterfall is five times 
greater n birch <ind the amount of 
nitrogen retu rned t o the fo rest floor in 
th is material is also five tun es greate r in 
birch than in black spruce. The rate 
at wh1ch the organic rnattr.r decomposes 
on the lloor of a birch fores t has been 
e5tltnated at 6 percent per year com­
pared wtth 2 percent annual decompo­
sition •n black spruce. This amounts to 
an annual release of II g·m·! (110 
kq• ha-1 ) ni trogen in the fo rest fl oor in 
bi rch compared with 0.4 g·m-" (4 
kg·ha· ) in black spruce. The no't annual 
uptake o f nitrogen by birch is about 63 
kg·ha 1 and 17 kg•ha·1 in black spruce. 

On the basis o f the return of 
nitroyen in litterfall and precipitat ion 
and the release of nitrogen from the 
forest floor in the birch forest, potential 
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supply is ahead of demand by t he 
trees by a factor o f about two to one. 
The amou nt o f nitrogen removed in 
btrch trunk wood after 60 years may be 
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Figure 2 : Whole-nee, above·ground 
biomass in selected taiga ecosystems 
near Fairbanks (g·rn·1 ). 

replaced tram t ht> forest floor reserves 
in less than two years. However, th is 
wood rl'moval does represent a net loss 
of nitroqen from the forest . Current 
estimates sno ca te this lo~ could be 
made up In about fourteen years 
through nitrogen fixation by alder, 
a component of many birch fo rests. tn 
the bt11ck spruce, on the other hand, 
resupply of nitr09en ·s approximately 
half the current demand. This deficit 
m ight be replaced f rom nitrogen stored 
Within the tree and reused 1n succeeding 
years. 

If forest land is t o be usen for 
annual agricultural crop p roduct ion, 
nutrient d rain from clt~aring may be 
substantial with respect t o lnitlal crop 
gro~o'lh and may requi re ex Pend i­
ture of consid~rable sums of money in 
order to build up the depleted nutrient 
capital. One clearing practice that would 
take advantage of nutrients stored in the 
foreSt floor, roor systems, tree leaves, 
and branches mvol11es broadcast burning 
(wnhout pil lnql of the organ ic debris 
fo llowing clearing operations. 



Based upon the phosphorus, potas· 
sium calcium, and magnesium content 
o t the forest floor (organ ic debri s depo­

s i t~d on top of the mineral soil), t he 
cash value of these nu tr ients in terms of 
fr. rt ihzer may range from $ 133 to $235 
per acre. T hat is, removal of the forest 
floor duri ng cleari ng operations might 
require t his dollar invest ment in fert· 
ilizr. in order to replace t he lost nutri· 
ent capital and supply the nutnent 
requirements of an annual grain c ro p, 
according to Dr. h ank Wooding of the 
Aorrru ltural Experiment Station. On the 
ot he r h and, burning of this organic 
debn) in place could result in release of 

m ost or th ese nu trumts in the ash for 
subsequent inco rporation into the 
m in• ral soi l and trse by plants. A sub­
st. tia l amount of nitrogen wou ld be 
lost in burn ing ot the organic matte r. 
The portion of t he nitrogen capital 
wh ich would remain in the ash is 
un~nown at th is time. 

l11 formation on distribution and 
cvr.ling of various nutrien ts is cu rre ntly 
available for the major forest types in 
11 e Fai rbanks area. This background 
in ormation can be used to assess the 
impact of various m anagement strategies 
0 11 renewablr.-rcsou rce development. 
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Figure 5 : Cycle of organic matter and nitrogen• in 65-year· 
old paper b irch ecosystem. 

Figure 4 

In 60 years, a paper birch f orest may 
accumulate approl<imatety fouf to f ive 
times more tree biomass than may 
a black spruce forest in the same time 
period. 
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Figu re 6 : Cycle o f organic matter and nitrogen• in 130-year­
old b lack spruce ecosystem. 
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ln Memoriam 
After nr.arly ll11rtv years In Alaska Dt. R icharcl H. 

Washbum, research entomologist, died on January 5 - just two 
months sho rt of his sixtieth birthday . He was affilit1ten wi th 
Agricul tural Research, Science and Edu«:atJon Administration, 
U.S. Department of Agriculture, rna coo parative program with 
the Unive(sity of Alaska's Agricul tural Expe r i m~n t Station at 
Palmer. Dr. Washburn had been under t reatment t or a near r 
-:ondition for some time. He leaves his wife, Mary Jnne; hi•, 
fou r child ren Archard, Jr. , Cathetine Anne, Rebecca Mae, and 
DP.borah Sue; as well as a host of lrierlds and professional 
a~ocia 1es. 

Dr. Washburn ii rH came to Alaska with the U.S. Army 
1 1941. one year after hrs yraduatron from Michigan State 
College where he had majored in chP.mistry. After World War 
II, he ~an graduate studies at Cornel l University and, in 
1948, earnP.d the Ph. D. degree, having majored In economic 
ent omology. After a year's tl!aching ussignment <H lhP. Unwer­
sity o f Georgia, he returned to Alaska to take charge of insect 
and wdcnt control for the U.S. Army. 

In 1950, Dr Washuurn jo ined the Alaska AgriCtJ itural 
ExpLr iment Statton at Palmer, whNe: he remained 11ntil his 
death. During h is years at the statron, he was involved in a 
num~>er of impor1a111 programs. Warble infestatton 1n re indeer 
has long been of ~eriou~ concern to Alaska's Eskimo reindeer 
herders and Dr. Wa~hburn sought ro fi nd a solution to that 
problern, with some suecess. Root moggo1s can always oo 
counted on to invade a•'Y g;;~rden In Alaska, and Or. Washhurn 
directed considerable amounts of re~P.arch at ridd ing Alaskan 
ga dens o f this !Jbrquitous pest. Other work ca nductr. t! tn h1s 
diversified research programs included an effort to control 1he 
dPilOSrtion of blowOy eggs on drying fish, and s tudies Armed a1 

checl.. ing the damage ,nflicted on many plants by the cu 
W()rrn, the idrv i:l o f the moths of the family, Noctuidae. 

Many of his t&:>earch projects demonstrated Dr. Wash· 
born's. enthusiastic inwrost tn p lants, an interest which 

The late Dr. Richard H. Washburn. 

extended mto his family life. He and hi!> wife for several years 
have owned and operated \1 commercial nursery near Palmer. 
Tlw rel iability wh1ch could be expected from ht~ rlants gave 1 

the nm~ery a respected reputat ton. 
Or. W~hburn was a protessronal researcher, and, in th is 

role. ho ~r1hancod greatly thl3 body oi scientific knowledge 
vJh ich has encouraged agncultura l progress in Alaska. Pfofes· 
sionally and perscmallv. he will be missed. o 
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