


from the 

Director's Desk • • • 
Notice anything drfferent about our cove(;l Tl1at's right! The old and honontJie 

name by whrch we hav been known for over 70 years ts gone. On January 1 e 
became the seventh Research Institute o1 he Un iversity ot Alash.a. Why lh 
change? HEld our misston suddenly becorrll: more grandiose? Or were our hat bands 
perhaps getting a little too tight for our l1eads? What was the matter w i th lhe good 
old designatton, "Agricultural Experimenl Station " that h~s served similar 
Institutions lhe world over for more thar 1 century? 

The lnJth 1s, despite a well k11own hortrcul tural observation to the rontrary , that 
there really is something in a arne. To 
quote an even older observation, "By 
ther r names shall ye know tl1en1." We 
have not changed but our constituency 
has, and unless we can make ourselves 
better kn wn to our new public, we can 

hardly expec t its whole-hear ted support. 
We have lways felt , and still cia , that 

we work for all Aldskans ·- ot least for 

al l ot them wt1o eat or wl;o b!i! lteve that 
the1r en ironmert can b made still 
more pleasan _ by r.he cui uvation of 
It ing th ings. While our eftorts have 
gone unnoticed by some, up to fatrl 
recently this r~>ally has not made too 
much di fference. Alaska may have been 
short on full-time farmers, but it had a 
llrgh proportion of homesteaders and 
farmers-at-heart and most o f these knew 
what an Expenment Station was. Even 
tltouglr the term no longer adequately I Director Horace F. Drury 

described the full scopt: of our activities, they knew what to expAct o f us. Bul now, 
farm onented people are far 011tnumb red by city people. Many of these have lit I' 
conception of ihe sophtsticated natLJre of modern farming and few seem to realize 
that agriculture, "lhe sctences and art of ~.-ult ivating the soil -· ·," IS also concerned 
wrth lnwns, egetables, flowers, shrubbery , and the revegetation :Jf ~carred earth. 
t:ven the better tn formed tend to bel i ve that an Experiment Station is merely cl 

plac where experiments are performed with vanous kinds of seeds and fertil iLers. 
It 1S time for us to try to paint a new p icture for them, not only of ourselves, bu t of 
agricu l ture sa whole. 

Probably few of our readers u der'itand that even the smallest ornmercial far rn. 
a one-family operatton , involves an investrnf'n l of well over $ 100 ,000 ·indeed, Thai 
some of our Alaskan farmers are already managing half-million dollar businesses. 
That's a bit morP than "Old McDonald" had at stake and the "Farmers Almanac" is 
no longer adequate as a handbook. As a matter of lacl , 11 newr was. Tup notcr 
farmers have never been content t se last year's vanet ies, tertil i.ters, maclnnery , 
livestock and methods to meet this year's needs. They have alway<; souyltt illld used 
the very latest tnformation obtarnable - even when they had to generate the1r own. 
Many , like Thomas Jefferson , 'lave done work of professional quality . But tod y, 
investments are so b1g, competitiOn is so fierce, and there is so much to be 
investigated in so many scientifir: spec ialrl ies, that no farmf'r can hope to do all hrs 
own research. That is what we are here for . 

It is our mtssion to pro' ide a constant stream of new knowledge and new 
mater ials to l1elp keep our farmers a step ahead of th competi tron and to irnprove 
th. quality of li fe for ur gardeners, homeowners · in fact , for all our cltiLens. Tl1rs 
1s a big order and lhe Institute of Agncultural Sciences is sttll a very small 
organiLarto , m need of tile help nnd understanding of all A laskans ancl hopP1ully 
or outside agencres and researcl1 foundations as well . Now that we have taken off 
our boots anr.J come 111to the parlor wilh il e rest of the folks, we h pe U1at we 111 
be m a better posi 1 ion to make our story 1eard. 
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ABOUT THE COVER .. . 

Pictured on the cover of thos issue of 
Agrobore.alis is an experimental revegetat ion 
project along the Glenn Highway at Mile 167, 
From left are Gerald W. Zamber of the 
Bureau of Land Management, R.B. 
Schwendinger and J .C. Stover of Afyeska 
Pipeline Service Company. In foreground is a 
plot of creeping foxtai l and at left a plot of 
Kentucky bluegrass. 
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Ecology, Environment and Agriculture 
Wm. W. MITCH ELL 

Associate Professor, Agronomy 

A mount i ng conce r n o ver 
environmental ma tters has engaged 
Alaska in a national d iscussion. This 
attention has cen tered mainly on the 
susceptibility ri Alaska's environment 
to damage and n the preservatwn of 
Alaska's wilderness. Activi ties now 
underway necessarily are leading to 
decis1ons 011 lcJnd uses and designations. 
For thIS purpose, knowledge derived 
from rese rch and experience in land 
husbandry is invniUable for (i) 
maintaining a p r oper ecolog1cal 
relationsh ip w til the land, ( l i) adapting 
land 10 mul tiple use functions, and (Iii) 
directing Alaska's food-producing ro le 
for a growing popu lation. 

Much o l the concern over the 1mpa t 

of development has been on the abil it 
to heal and stab II ize disturbed ground. 
Tl1is has prompted various invest igations 
il1 revegetation , for which agricultural 
experien~..e and research have provided 
an Importan t base. Trial efforts al 
revegetation m the Copper River Vall~y 
portion of the proposed o il pipel1ne 
route have produced encouraging, 
first-year resu l ts. Adequate slands were 
obtained this past summer of a number 
ot grasses find cereals that showed 
healthy re ponses to fertilizer 
t reatments. This research is continumg 
m order to bta1n further information 
on winterhardiness and longevity and to 

stab I ish more ex ten si ve tests . 
particularly 1n areas where agriculture 
hasn't been attempted. 

Requests from hroughout Alaska for 
information and m terials to grow for 
beau ti f icalion and stabilization are 
mcreasing. Many come from areas of 
se ere climate where there 1s no prior. 
recorde expPrience to use as a 94ide. 
Researcl1 in assessing lhe agronom1c 
Chi.'i racter of native and introduced 
plants at the Institute of Agricultural 

11t is interesting to note, in commenting 
on the role of plants in environmental 
applications, that turfs can aid in reducing air 
pollution in cities. Furthermore, buffer zones 
of trees and shrubs can reduce noiso levels. 
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Sciences has Pstablished a base for 

tackli11g these tougher problems. 1 

Concern over the environment is 
havmg a salutary effect on how we treat 
our habitat. However, discussions over 
the susceptible nature of Alaska's 
environment may !lave brought into 
question the potential of the land for 
productive se t tlemen r. Some discussion 
may even have conveyed the no lion that 
all of Alaska is a tundra much too 
fragile fo r occupancy This, of course, is 
no t true; much of Alaska is in the boreal 
i orest . a region that is u til 1zed for 
agricultural and other purpose in 
similar latitudes around the world . 

A las a's productive potential , 111 fact, 
has lJeen demonstrated to be 
considerable in those areas now being 
farmed. The fabli:!d and factual b i 
cabbages of Alaska are no1 the only 
'<Vidence of th1s potenl ial. Forage 
production . though not equalling tha t 
of the better fields in the Corn Bel t and 
the Sourh, equals and exceeds that of 
many o tiler farm m g areas ot the U.S. 
Yields of 4 to 5 tons ol dry matter per 
acre are attainable in the Matanuska and 
Tanana Valleys. Other areas of Alaska 
have the same potential. Under 
reasonable management 2 to 3 tons ot 
dry forage are r .adi ly obtainable. and 
til is exceeds the 11a 1 ional average. 

Probably of more concern to 
number of persons is tile natural 
productivity o f the land and its capacity 
to regenerate a rover alter removal of 
the native growtll . When thP. removal is 
accomplished in keep ing with good 
principles of land husbandry . the 
productive potential of the land may b.,; 
only sligh tly impaired, and reuenerati n 
of a natural cover can be relatively 
rapid. Jative hay fields have been 
produced by carefu l, timely removal ol 
the forest LOVer. With the elimination of 
th e dor11inant woody compe111ors, 
herbaceous spec1es can develop ancJ 
incmase rapidly . Repeated burns that 
destroy a torest cover in southce11tral 
Alaska can produce lush herbacemJ5 
cover. which . on sufficiently deep soils. 
may y ield 2 to 2.r; tons of dry matter 
per acre . Production 01 1 native, 

undisturb .d grasslands tllat occur above 

Research in gathering and assessing 
native and introduced plants at the 
Institute of Agricultural Sciences is 
providing a base for solving some of our 
environmental problems. 

timberline also may be lligl1, equal ling 2 
tons or mnn . 

In somr: sihlatiorJs, ilres n1ay n sui I in 
a d1versi 1y that al fords a 11101•' desirable 
use thar tiH 1 >r iQirlcJI • over. For 
instan~,e, son1e of 1lw rnos1 ex tensive 
bltuoberry patches occur on burned-over 
woodlands, as do :>ornt: o1 the best 
rno0St paslures. Mechamcal clei'!rings 
also aft or d snni la1 oppnrtun11 ies. Wild 
ras" berry p1c rnq is bt>sl c~l •Jr g l!Prrns 
formed 111 clci'!nngs and 011 ar 1 i fiCial 
cuts. Browse plan 1 for moo&' mu ltiply 
along lhe edges o f t..:learing and 111 
abandoned fi111ow g1nund. lhe 
disSflction ol wonds. crea11ng op n1ngs 
and bordars prov 1 de~ a variety o f 
habitats tllar sus1a1n a qreater diversity 
of growtl , thus supporting CJ ym.oter 
vanety of lrfe and sati~fying rnore 
i11teres s. In lhe lntenor, <1reas wit~ . 

pPrrna I rost often can LJe mnde more 
uselul through cle;.Jring md c; ltivati(m. 
With deeper thawing uf I liP P~-'rmafr ::JSt, 

the soil s be• ume war1ner and more 
reductive. 

Managed er usyste1ns no1 only may 
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Natural grasslands occurring above timterline may yield over 2 tons of dry forage per acre. This grassland is part of a ranch on 

the Kenai Peninsu la east of Anchor· Point. 

.rve rnorr; userul turn l ions, they also 
1rrny l.Jc acsl11etic C:!lly more plta~lllg . For 
tll::>liH1CP, <J (nok Inle t trdi!l tlat area tlrat 

Ira·; r rovrded t)lliOYrnen t for thousands 
wi llr i Is f lllr rJI disrlay, subse•.went to the 
IC!Gtl 1 artlltllilb'. lr ac; blC;ome 

llll!UilSingly infested wiil t willows. A 
drlrrJP.III effort <tl LOntrol of litis natural. 

slrr rhuy 111r.rrrsron could preserv~:: 

prrrlron of 1111 ilrea ior rt•; onnual shr)W 

oi slrootinq stors. iris, <cHrrl l<arml•arl-. 
lr lrt:s. 

An aporec•atron of nnture may be 
r~> Jl t;ed rn many way-. A more 

o'Ompt:ll ing dcsrre Lo l rvc wrth narure 

ofler rlii!lP.S rn.m ifests i tsPif rn an 
gr rc ultur al ;1--'nlurr>. GAne-rally the 

des11 • ol a Lirrner , w r rr rclwr l l' I ive on 

lire l.1nrJ U< es b'!YUIICI a n>•re desire to 
pr<lf tl f ror 1 tilt> I i!lcl (slr~ying power 

snrnetrml'!> outrru1s prolllcrbrlr ry). ere. 
ir1 rile rpvt; and rak' ol dealrng with 
n<lture, man f")tltns an insiJht into the 
lt rTttls and responses (ecologtcal forces) 
th<Jt shape our environn11:.nt. Util rzatron 

1! our lnlld need not be al tile expense 
ol ltt:J i(ltHI. Good l;md l1usbandry cJirns 
al m econ•Hni.; n :la!tonshir w rth the 
I<Jrlt.l wllert.Jin prot:tJble yields are 

susli.lllled tlver l·H·! lur1y ll'rnt. which 

ITII' ci IS tlli:ll tlw land is nr.=t rntained ir a 

rodu trve st21te without der lr.tion. The 

olltect of re93arch tfl land husbandry. 
wh ich actually is drPit d ecology, is to 
determine tlw means for achievrn~l thts 
balanc .. Thrmryh tncreased research and 

April/1971 Lprulwreulis 

experrence in land lrusb<llldry we w i ll 
obtarn needed information on how lo 

manage our nurthern .cosystems. 
It ts well lllat there are efforts to 

preserve areas of Alaska to be v iewed tn 

111eir largely unnrodrfied , prist rn 

ccmdition. But s ffic ient trac ts of land 
can ncl should be employed or 
designated ior productive purposes. 

Alaska has a r:apnctty for supplymg !ls 
own food requiremems that is far 
bcy(>nd that ber11g utili;ed at the 
present. 

We are a big importer of foodstuffs 

fro111 other parts ot the natron- thrs rn 
face of growing demands and shrrn krng 

agriculturill ands in lhe rest of tile 
nat ron. James H.x~all, Director of the 
Connerticut Agricul tural Experrrnent 

Station ells us 1 al we have about 50 
to 7 0 rn iII ion acres of reserve 
dyricultural land in the Un1ted States. 

much of It or the roarer type. However . 
at the current rate of occ pancy ol land 
hy varrous developments ·- abou 1 
million acres per year. ot whrch two 
thrrds may be considered farrnland -

Ple.tuP Tnrn to Pqge 25 

An experimental revegatation plot on a k sp ruce 
Good growth was o btained with a number of grasses. 
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Fermented, 

High-Moisture 

Barley 

A. L. BRUNDAGE 
Professor. Animal Husbandry 

and 
L. D. ALLEN 

Ass1stant Agricultural Engineer 

Bar ley product ion and harvest are 

subject to the exigencres of weather, as 
are o ther agricultural endeavors in 

Alaska. Cool , darnp weather rtnd 
moisture levels often iliqher thon 20% in 

th grain at harvest preclude . torage in 
c onvenl ro na l structu r es wrt llout 

pplemental dr ing. 
The obv ious approach is u dry the 

Qrain to 13-14o/c rnoistu r~ prmr to 
storage. Dry ing irnplies allernatives 
whict1 may not be ar.ceptabl. to the 

producer , howPver. One rs to dehydrate 
by arti fic ial means, but this requrres 

·~nergy wh icll i ~xpensrve and adds to 
1 1 11~ cost of productron. Another is to 

bind tire gram and store in the shark to 

permit fi&ld drymg prror :o threshing. 

Somehow the vista of shoc.ked grain 
standrncr neatly rn th field , row o 1 row, 
lr,ses tIS appeal t o th•? grower in 1111:? 

ac.corrpl ish rnen . A th 1 rd alternative rs 

to delay harvlst unt il ille stand •ng grarn 
has ri pened Rnd dried more romple tely. 
Th1 becomes a calcula ted ri k each year 

in tile gamble o f wergh tmo f ield 

maturity aga inst possible losses due to 

lodging and shatterrng during late 

o;ummer and fall w rnds and rain , plu-; lh t~ 

f rnal indrgnr ty of having the crop buried 
under improviden tly early snowfalls. 

Is i t ossible to store barley in 

unconven t iona! st ructures withou t 

supplemental drying? Research resu l t 
from t ht: " South 48" with 
h1gh-moisture corn suggested thrs as a 
very real possibi l ity. We rn it iCJted 
research stud ies in Alaskd in 1962 to 

evaluate tl1e storage o f barley as 
fermen ted, h igh rno istur,:; grain . Our 
research has fccused on two main points 
or in teres I - problems of storage and 
problems t1f u tlli,a ron 1n l ivestock 

6 

Harvesting Barley in the Matanuska Valley 

rat ions, espec ially those '}f lactating 
darry cows. 

We found tha t preservation was 

excellert 1n profabricatod storage uni ts 

of 500-busllel rapaci ty, a long as the 

con ten t rernairwd sealed f rom the a1r. 

A f ter exposur . to the d ir, ilowever , th 

f ermented nrarn detenorated raoiclly . 
Th is m ixed suct..r suggested the use uf 
plastic bags. holdmg nboLrt il ton of 

gra in and supported w rthrn 4x4x4-foo r 

Pilllet buxes. Preservation was alsu 

xcellent in these uni ts and the contents 
rould be used wi th in ;:r few weeks, 

before appreciabiL spoilage ;ould take 

place. T he ontirnu m size of the& SIIT1PI'"' 

storage units was d ir. tatl>d by the rate ot 

use once the ontents were exposed tn 

the a1r . Technologrcal developmen ts to 

exrlude air during both storage and use 
of the gra in would r0rmil larger Sluraye 
unit independent of rate of use. 

S u L: cess w i I h f t> r 111" nt e d , 
high-moisture bdrley rs depend nt . no t 

only on storage, but also on satrsfa tory 
uti lization. Our trtrli zal ion research was 
directed pnrnanly toward incorporat ion 
o f bilr ley rn to rations tor lactating dairy 
ows. In the 1r11 tidl feed ing trials, barley 

was fed as a cornponen t of the roughage: 

rort ion of the ration by adding it to 

standard rations r silage, fed free 
d10 ice, and hlended corrrentrates fed 

according to 1 ilk j:Jroductron. A l though 
the add it ion r barley depressed si lage 

intake , it increased total dry rnau er 

in take. Use of whole, unprocessed 
barley depressed milk product ron wft i le 

ei ther gr ind1r1g or roll ing the gra1n 

enhanced r roduc l ion in comparison 
w ith the standard. Barley cou ld eplacc 

ome of the roughage in the ration . but 
it should be procPssed prior to feed ing. 

The importance of processinq was 
demonstrated also in diqesrion tri Is. 

Th _ app rent dry matter drgestibil i ty o f 

whole barley was 75%, higlwr t h:~n one 
would expP.c t It t·n· tire nppeClran•,e of 
gra1r in tfh! leces. Higll·rnc ISLurt' barley 
is snit anrl nrrcl1 'i the nutr i tive 
conten t ~~an ffi; 8 x 1r tcted in1111 the qrain 

durrng fln'>SiJ(Je lhrouql, the qu i. 
Gr indnlH or roll inq nrror to lf'••dulcJ 
in ·r ;:rsed d igestrbrl ity to 8!:>-HO'}:,, 

Bar ley <J concer1 Lra ft•d nergy 
sot II r , lrowevor·. I rr 1110re recent tucl ies 

we 1111pared lilt' feedrnn ol silaqe and 
slat ir. levels 1t hilrley , balanced w ith 

prr '"''n s lflplern,~nl., to standard rat iun. 
of silage, fe I Ire' dtoice, ~111d blenclPd 
con• (·ntral -; f•·d uccording to 

pr 1du -11011 nqurrcmr=-n ts. In t11csc tr irl l ~. 

ba1IPY was ir~cl c~t erthe1 7.b ''' 15 
pr,. r nd~ rer day (dry maltrr h.J~is) 

tlirO'J<JhOrJI a 1 J5-dnv fe.,d ir tJ trial, 

eue:ndless ot production l~ve l s. 

Combmerl du ta from ll rr ~ Y~-"dfS l,f 
research ~howed l i lt it difi 'rPn<.e 
between tilt: st;:rndilrd r<I!IUII ;111d 15 
pounds ot b<•r lw; however , sil]nitr <Hlf ly 
less nr lk Wi:l . prodU• ed wlwn 7.5 
pol Ill(! f) r hariPy Wa<; ferl. Th ) da ta 

must be •waluated on tim bas1s <•t the 
progressiVf•ly i "ren:>1rlg put;•n t ial tor 

mil l<. produc.tlon ~. xpres:s,.d by tile c'Jws 

uc.ed 11 lluc: trials clurrng til is time . In the 
first tw yenrs, rnilk produc tton ranged 

from 35 t) 39 pounds per dJy anti was 

higher on the barley regi1r11 n. In lire 

third year, llOWevN, rn ilk 1 roduc.tion 
ranged from 4 L to 4 7 pounds per day 

and was h ighrst un tile standard r "I ion. 
Results fron l•ur researcl show that 

barley ca• 1 lJt.: ~·rccessfully ~romd as 
ll igh-n roisll re, f ·r r1e1rted yrdllr 1n sealed 

sluraqe of sr•npL desiqn. Barley was 
used successfully · s a romponen t o I 
Pith 'r tllto rJuqr arr ur concentrilte 
porti•Jn of 1 11~ dret. lrH reased po tential 
for mr lk pmduct ion of ind rvirl ral 
ar . i nrnls wr.l r ro: q uire conli!nJed 
reassessment of feeding proqrarn 10 

artilul ,tt.at poli:mtial. 

, tp o borealts April/1971 



Apples • ID Alaska 
CURTIS H. DEARBORN 

Research Horticu ltu nst 

/\rpl !S <:Jt,. '1IJ 1 na live t Alaskil cv••n 

thou• Jfl lhur e 'Jfi. QfP3S aillll!J tl· C O<lSI 

with m ddur we,lltlvr condittons tl an 

!IHlSl whcm tlPf!ie::. are qrowr1 m •Jiher 

f~-'qiruts ol the world . Orequn crilb ppll 

( ltulln .fuw·u) o l southeastern Alaska is 
lht 1 r tly n'"mber nf tiw l lnlus genus 

ittdiyt'lllJUS I!! A i;'JSki'L 

Edrly <;t•fl lt•rs in Alaskii were eaqer to 

I 1r1v • apples itt the ir new environmen t 

:JrHf dfnr ts wen~ 111adt:: at the 11ka 

Aqr '' ullt J Jl Exr• !I itnen t ta 1 ion tn 

I VU2 ;md Hl03 tu grow artd propagate 

"'Pfllt. v<JrictiC'i ol [IJ<JI era. By 1906 
thfllll 30 v.Jriettes, consl tluttng 2716 

dpplr I r~ ~s. I tad bePn dis tn bu t·2d to 

Sf' lilt 1 '• lo It nrn II they would be 

fllrldtH liv•: 11 Ill ir llPW lncrltions. 

CraiJdi'Jlies wr·r•, r1ls: J studted anc.J found 

1<> l1• harrtv o:JmJ prorlttr:livc. lnadpquatE' 
ffi:lll'ipor ldiiOil ll"i!dl-' if difficult to 
·;pri'ild t it• lltatl'ridl btyond 

<f.HI111111nilws drcl'<>SJilio) by water. As a 

"",til l ,-11 illl >•'lrly work, t ft•wfnlil:so f 

Yellow Jr.li1S ilft!lll, Mcl11i JSh, 
Jonathan . Nwl/wrp Spy <Ifill rt11·1er r1ore 
r •cent vJr io I Ill'> arc qruwn 111 the 

r'lltllilllclil RP!JIOII of Ala~ka , 1101ilbly al 

H;Jirles . Heavy rainfall and lllfJh 

It llllldity o f tlt is coastal reqior favor 

f IIHii t l t,ll r1ll.1< k ,Jppl •~ leaves and trunks 

• lh.11 f11ti1 p t •>du• .tioll there is no t 

WilltOI I t ih Jlt•JitiPfiiS. 

Itt If H .l\11 kn Bo~v ilrt'<1 , an oirl tl rchard 

o f Y·JIIow Tldl1SI ''"~Ill ln·c~s with 1runks 

tj tu 10 uwl~ts it; dto~tnPic•r wasub rve 

111 llw \'ally "50\" ltt·dvily I<Jd·'n wilh 

rnu·~<; qrowtil lypio.dl ol tlt;~i fou11d 011 

! lf('!-.l trtP.SUI lflJt r 'l]IOII. 

t\1 Hl)pt', o r1 llw south sltore ol 
TIIIII<Hidil l t\tlll wlwrc llC clirm.1w tS 

lctrtjl<'ll'd "llll'iid•'filbly by lhe Wt~ter Jnd 
Winds <If C JC)~ lniPI, apph!S ha e been 

lrutllltli I Y 1wer 30 ~rears. /\nok 1 and 
Hura lsurt wtre r·•tO\Jilllahh; but tlteso: 

were dest toyed hy llttJh tid<!·w·ltc>r 

I•JIIowinfl Lhe 196,1 Prtrlllquake. 

Se tlkrs 0 11 thfl l~.:'ll H Pt 11111SUid ill 

SPwrH l, Stt•r lill!l, Kendi , N1niltl1i~ awl 

H<ll)lt' l l11vl .1 t tcmpl d l'• ~trow appiPs. 

Trt'e· l) f WL'al tr1 ·1r1d Y •!low 

Tr<1nsp,1n nt ln11tcd OIJCC 111 tl11 · Stuiltl!J 

CJrt'd 1111J w+~ro- subseqLH:ntly iJ,•;;rro ·~d 

Figure 1 
Chinese Golden Early 

by rn1 10Sf' browsing. Apple trees set in 

tile: other cornlllunities t1ave grown 

poorly . Nune hav.; mature a c.rop of 

frui t ;md most trees have succumbed to 
unfuvorablc qrow111q C•111di! ic,ns 

in• l udi n q 

[JrllWSing, 

rabbi ls, 

destructloll 

ur gir dlmg by 

by tnOO"e 

rnice and 

In lite viunily of 3rd Avenu.o anJ 
C11TtS1l'llsen Drive in Anchorag~, an 

.Jppl•· and 2 crabapple trees have bee11 

qr •JWtng anti frui 1 ing tor over 30 years. 

nw fruit ~purs ;:md tile bark ot the 

ttppl r losely resemb le that r)f Yel low 

Transparent; however, t11fl f i UilS are not 

t\ picdl of til 1 • variety ;:~s it grows in 

ulller CJpple producrng reg trJns. The tree 

1 c u I d he a ed lin'J of Yellow 

l r ,m<;pal <~ r 11 developed dur tn!J the early 

work at Si 1 a. 

Fu r ther up Cook l fllet. 1t the 

Ma anuska ReSAar h Center, testing of 

appl~ !rePs has beer in progress since 

rll•J early "20's." Apple trees have been 
set 111 Jther location<> of A laska, 

lncludtng th College Research Center; 

however, survival f lite plan ttngs a d 

produt-tton of mature fruit ltave been 
rare. An extens1ve fJiarntnq at ttl;;! 

Matanuska Research Center 11 r 1e e<trly 

"30's" was doomed lJ failure at setting 

because the root systems had become 

very dry duri1•9 the lonq enod in 

transit from nurseries in the lower 

latitudes. 

In 1949. 39 named and rtumbemd 
varieties of a pies were set al the 
Malanuska Research Cenler tn 5-tree 

plots t determ1ne their resronSt 1 this 

envirnnmen l . Tops ot abou 1 25 perce111 

were Sltll live and showmq weak 

growth c:haraLieristics inJun of 1952. 

Not one gro Jl' showed vigorou; growth 

among the groups of 5 trees set of each 

vartety. It was not arparenl whv the 

apples had died or declin•"<'l in vigor, so 

cultlll al prdc.llces I hat rniql1 1 ·nrluew:c 

tree survtval werr tested. T ltP. ftrst 

method was tu provide yood so il 

drainage. Trees were ~~ over an areil of 

wel l rlramed so11 . where drainage was 
assured by excavatmg to <J deptl1 of 

2-1/2. 1P.€l, filling with a foot Qf small 

stones, covering wi th top soil , and 

setting the trePs co1 ventionally tn these 

prepared holes. 

Tlte second method was v P.vi'llua1P. 

tree r "Sponse to exposure 111 the open 

vers11s against d solid renee of 1 Kll 

boards natled It a lu igllt ol 6 teet on 

wo[/d fe1Ke posts. h tlr posts were set 

at the r:orners of a 12' x 12' sotl plot 

on en ted so 1 hat 1 he east and west bo rd 
walls ,-an parallel to rnagneric. north , 

Apple 1ree wert~ set ins1dt: l11e square 

agarnst ead1 wall and outside llw square 

agamsl each wall giving dll posstble 

di r eclrons of e;~:.posures to, <llld 

protecltons lrom. rhe; ·~lernPnts. Tile 

third method was to set trees int..J a 

steep soi l bank and mound ~otl over t11e 

exc_ava red area, leaving the1r trunks 

pre lruding iHld in a honzontal posrt1on . 

Env~"lopes of 1/4 mch mesh 11ardware 

r.loth wer uSt~d to protect the tops 
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f rom rodents. The varieties Red Duchess 

and Yellow Transparen t were Jsed tor 

these 3 stud ies. 

Th .se newly set trees grew 1ormally 
m 1952. L11 eir f irs t season. Buds l1roke 
irregularly in the spring of 1953 and all 

1rees o f both varieties were dead by 
rn i d-A u gu t. T he answer to 
over-winter ing apple trees had no t been 
found th rough emp loying these 

wo tect1ve practice . Twelve other new 
varieties were also set in 1952 m the 
conven tional manner. Their gro th was 
very disapp · inting in 1953 an all were 
dead at the cluse of the 1954 growing 
season. 

Wi th the passing of time, it has been 
observed tha t roo tstock of some trees, 
whose tops had w interkr lled in earl ier 
years, had regenerated a new top. When 
th is ma terial was traced to its origin, if 
wa learned that the roo tstocks in use 
by the propagators were from hardy 

stocks such as Columbia crabap~ le, or 
ornamen tal types, 11<1. baf'cntn and ~1. 
. ) ieboldit. 

In 1960, the maJOr emphas1s was 
changed frorn res ting the survival o f 
n 1rsery "whips" of commercial apple 
var ieties to grafting scionwood onto 
sprQuts of surv iving rootstocks. 
A l thouul1 it was recognited tha t USDA 
plant exploration excursion to Jther 
co 1ntries had brought new apples to tile 
Plant In troduct ion Station at Glen Dale. 
Maryland, use o f this new wood 1n 
Alaska was limi led by a li:lck of trees in 

which graf ts could beset. Each year the 
lis1 o f available accessions t ram Glen 
Dale was scanned for possible new 
vane ties that r!lJflh t be ex)Jec!ed u 
survive 11 the Cook Inlet environnent. 
Sinre 1960, wood of Sapples from Glen 

Dale has been grafted to available 
rootstocks. A few grew normally ilnd 

developed a shoot 6 to 24 inches lonr. 

Only a few scions have remained on 
the rootstocks long enouyiJ Ia produce 

t r it. Some win lerl\ illed m the winter 
following setting, seve! at succumbed 
du r ing the second winter, nd some 
were broken at the graft un1on by wind 

or carelessness m cuI tu re. 

T hr e varieties w i th qu ite acceptable 
f ru its are among tl1e survivors tha t 
fru 1 ted for the first time in 1970. 
Chtnese Golden Early (Figure 1 ), a 
yellow apple type, was nrafted 25 May 

1967 to M . ba('t'flta and it made a shoot 
24 inches 1om] during that growing 

season. In 1970 the tree was 7 teet ldll 
and produced a profusion of large while 
f lowers Jnd 37 yood fru i ts. 

Yephorys Chernogous scionwood 
was grafted 3 June 1966 to H. baccata. 

It made excellent growt11 and form each 
year. 0 1er 50 fruits set in 1970 from a 
profusion o f ligh t p ink flow rs. The 
f ru its developed a dull red cheek and 
were o f fair si1e as show11 in Figure 2. 
The flavor and aroma resembled those 
oi ravenstem . 

Lax ton 's E:ar ly Crimson was graf tec..l 
3 June 1966 to ll. Sieboldii. I ts first 
pink f lowers were sparse and only 4 
fru its developed. Three of these were 
damaged by magp ies as the fruits began 
to color. The frui ts were somewhat 
elongated , med ium in size, and sp lashed 
with crimson on thP. side exposed to the 
un. The flesh was white, crisp , juicy 

and had a pleasant flavot . 
Eacl1 of these apples, new to Alaska, 

adds a new dimension to applr 
produc-t ion in the Cook In let region 
whP.re recogni;ed varieties of apples an~ 
scarce. Several seasons o l ntlture and 
fruit ing wrll be requ1red t learn if these 

v11rie 1 ies can urvive in I his limatc 
tolluwtnq a seas01 of fruiting. I r i~ 

bel1eved that tl1ey possess llw necessary 
resJstance to .old tr survive, as tht · 

Figure 2 
Yephorys Chernogous 

budwood came from the cold reqions o f 
fr ,Jit prrdntion 1n the USSR. 
Funqicidal and msectic idal treatrnen ts 
have not been needed regu l lrly tllus far 

in the cu i rure o f Clpples. Occasionally , 

aphids on terrninal shoots were 
numerous ·~nough to warnnt using a 
rnalathion spray several times in a 
Sl"ason. 

On of the l irnilations ltJ exp;'lnding 
these or any other apples or c rabapples 

in Alaska t1as been 111. scarcitY ol stuck:> 
on wni\.11 nr.w varieties car · be budd d 
o r grill ted. Oregon cr<Jbapple or 
sou theaster11 Alaska was used at Sitka in 

early propagatio11 work but was not a 
very c;atis fac:tory IOOtstol.;k because ol 
its pr"lstrate hf!bll of qruwt11 <md small 
stenl. When tills rrabat •pie IS gruwn s 
far 10r tl1 as th Matanuska Vall ·y its 
sterns arc r>ven smaller and i 1 aSSillllP.S a 
1hicv sh11Jb form. Mountr~in Asl1 has 
been 11sed as a rootsloL> lOr appl c~nd 

this rta11 t is native to II . •~ Cuo~ I nl 't 
r~Jiurl. Even so . tile MOlnllaiti·As!J IS a 
tow-growmy, small-sttr11rned tree w1 til a 

rather weak root system. Be<l t tnrJ c~pple 
trees 111 Ala. kd need a rootstn(.k wtth 
sutt1cren t swm lo support ;:J rc~rrdly 

orowing trunk above rlw graft unless 
provld?d with support. Mounhltr ·Asn i 
bel1ev d to lad ilrl odequat ·lv vioorous 
ror t systelll IL• r1uunsh J flOOd crop of 
fruit. Native pldr•t mJtenals srJtt.-JIJh, for 
apple roots O(.k apparent ly are lad tll!J 

in tl11s re!lion. 
lltlie treesatMi.lt"'rlusl\ot• 111linu>eto 

gtow as !l1ey I ave in tilt Ids 4 vears, 

b HJwood snor will b•! avarlablt for 
more ex lt.nsiw t r 1als. Pusuns WI til 
l1ardy rootstJ•'k JncJtr;nal soon may llilve 
the oo~'Of tuni ly ttJ ~~a! t or h· rd some ul 
these 11ew vartet 1•!S rntn their trees. 
Anoll11~r alternc ltVtlt:; to .ontr rd itl1 
nur'>tory .nan to IJLH.J .l few Cotumlli<l r 
ornamental apple rootstocks witll one 
of t le$ nPW varier it•s. 

Tl1er ilfe s1rll many vario>tie· of 
apples i1 nthP.r reqrons and at Glen Dole. 

tvlar viand I hal have not beer JrrerJ in 
Alil~ka. I t seems likely t~·Jt ev"!n bettt::r 
pple v:1r1Ptres are availabl•: f · r Alr.sku. 

Tilt! snail inves tmP.rlt made St) filr has 

dernonstrated • harly Uwt ~ood eating 
apples c<tn be yruwn m some favorable 
locations in Alaska. Addit1011al finanrial 
supp Jrt will l.Je necessary il tl1r 
remaininq 1mtested apples or:ks n otl1er 
reyiuns are to t e eviluated 
systt)matically in Alaska. 
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Figure 1. Plants of ·~ .~tru~rrltt.~ adsurf!,PII.~ tnrw twu•us are seen here as pioneering vegetation on abandoned, gravelly streambed in 
the Alaska Mountain Range. 

Native Alaskan Legumes Studied 
L. J. KLEBESADEL 
Research Agronomist 

On a worldwide basi~ . two major 
lamil ie •Jf pi nts grasses and legumes 
- ~;rve as tl•e principal sources of 
pasture and harvP.sted ~or age I or 
lrvestoc:f.:. MorPover, yrasses and legumes 
dre also important for erosion ~.:ontro l , 

dS ornarT!entols, and for many other 
uses. Cono.;idt!rable progress lla~ been 
made m surveying and evaluating 
Alaska's native grasses for vl'!rrous 
avenues of utrlrlation; thts report 
drscusses sonre studres and advances in 

April/1971 Atvohorealis 

our knowledge ot Alaska's native trefoils, peanuts, lupines, vetches, and 
legumes. clo ers,- to name a few. 

Worldwide, tl1e legume ami / o1 
plants includes well over 12,000 species. 
Th i large botanical group includes both 
woody plants (some are very large trees 
in the tronics) and l1erbaceous types 
(non-woody types such as the c. lovers). 
Tile one characteristic common to all 
leguminous species is rhe truit111g 
slructure, called a pod or legume, in 
which the seods are borne. Wrthin tl1e 
I gL•me tr~mi ly are some of the wor ld's 
rnost i mpor tan t crop plants -- all al r a, 
sl)y beil n s, lespedeLa. pRas. beans, 

Figur e 2 . 
Broadcast-seeded 
field plot of 
Hedysar um 
llpinu m ssp. 

ameril'a/lum that 
survived winter 

1 OO"k. Adjacent 
plots tha t 
winterk i lle d 
completel y 
include sainfoin, 
red clover, alsike 
clover, strawberry 
clover, birdsfoot 
trefoil , and 
crownvetch. 

Agricultural Value 

Legumes are important to agriculture 
l ar gely because of two valuable 
charilcteristics· ( 1) tt1eir high feeding 
valw;, due prrmar ily to rRiatively t1 igh 
levels of protein, vitam ins, and mineral 
elements, especially phospllOrliS and 
calcium. and (2) therr contribution of 
nitroqen to associated non-leoum •nous 
plan ts and to ttl. soil . through the 
symbiotic ass1mllallon and t ixatron of 
nitrogen by spec ialrzed bacteria 
conta ined in small outgrowths on the 
legume p lant' 100t. 

T!le unique mechamsm by which 
leguminous plants and these bacteria, 
opera11119 toget11er to their mutual 
benefit, can take up atmospheric 
nitrogen and "fix" it IIl LO torrns 
available 10 plants has been understood 
for little more than 80 years. However, 
the facl that legumes ontrit)uted 
"something of value" to other plants 
has been known for near 2000 years. 
Pliny the Elder (23-79 A.D.) wrote .... 
'"Meadow land will fVOu; old in ttme, 
and II requ ire.Y to be renovated Peery 
II OW IJIICI theu, h.r .~owin" upon it a crop 
of bPan.~ . . • • " 

Alaskan Legumes 

In addtt ion to u~ as forages, legumes 
have been wrdely used 1n agnculture as 
" plow·down" nr "green manure" crops. 
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As such, they ;;re valued both for the 

nitrogen as well as lhe organic m t ter 
incorporated into the so il. 

Le~tu mP.s are most abundant in the 
equa to r ifll ?one; toward the poles their 

numbers decrease. A lthough near 2,000 
spec1es are considered nat1ve to the 

conwrminous 48 states, onlv 40 t 50 

are native 1n Alaska. These are found in 

6 g e 11 e r · , name I y, /I.~ I raga/us 
(rnillwetches), Oxytropi$ (oxytropes), 
Lupinus ( luoines), ~ icia (vetches). 
Lathyrus (vetd11ing r wild peas) , and 

Hedvsarum (es k imo potat or 

heclysaru m). 

All o f the native A laskan legumes a e 

herbaceous perenn1als. They range 1n 

sile frotn very small, tufted plants less 

1hat one inch tall (Oxytropis nigrP.•een.~, 
0. huddl1·.~onii) to robust species 2 to 3 
feet 111 hetght (Astrll!ftJius amerirn11us, 
Lnpinus noot katPmis). Geographical ly , 

the nat1ve legumes occur over the entire 

slate, from ll1e ~out11east panhandle lo 

the rarthest Aleutians (2400 mile'> 
east-west) and from southern AI ask to 

near Point Barrow (near 1400 miles 

north-south). LeqtJminous species are 

present in most plant cornmun itirs from 
coastal bea(·hes to rocky, windswept 

moun tain-t-Jps. 

Role in Nature 
Many of the nativ8 legumes p lay a 

1 ioneerinq role in nature; that is, they 

are " co lonizers," the f irst plants to 

invade and grow in barren areas created 

b y glacial retreat. alt t;;red stream 
courses, fros t action, etc.. (Figure 1 ). 

Legume cl arac.teristir · that make 

possib le th is p ioneering ro le are se eral. 
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Ni troge 1 ftxation perm i ts legumes to 

grow m relatively infertile soil ma terials. 

After legumes have grown for several 
years in l>terile gravels, nutrient IPvels 

accumulate to where other plants can 

invade and thnve. 
For legumes to function as pioneer 

species, ab il ity to grow in mferttle so1ls 

is not enough, they also must have t11 e 

opporlunity tu invade such areas. 

Winged seed pods on the hedysar ums, 
;11 1d the light, 11apery nature ol r ipe seed 
pods rlroppcd from species such as 
blackish oxytrope nnd reflex-podded 
o xytro pe , provide an effeclive 
convey an e means for seed transport by 

the wind. 

Hard seed roa ts perrn tt some seeds to 

be tr nsported to new sites whtln tlwy 

pass througl 1 antmal and bird dtgestive 

tracts w i tho· tl damage, rnorPovE.:r·, ollf 

studies ltilVP. shown that rassage tltrouuh 

the digestive tract renders hard seeds 

more gerrninable. A further advdntaqe 

to seeds transoortf!d and depost ted in 

tl11s manner is the benPfi I dt)r jved frorn 

nutrients in the 1eces. 
Three SpP.c.ies or native llJDines have 

considerable ranges w ithin Alaskd, 

AI thougt lupine pods rerna1n a llact1ed 
to the stem, they possess a novel iPature 

for seed rl isp£:rsal. Upon ripen inCJ, " ' '"' 
rods snap upen with such Ioree thiJt 
seeds car 1 be r>ropelled several feet. Owr 

many years, 111is [)rocess can be a11 

e1fective ~ontribulor to plant rnigrr~uon. 

Collections 
To evaluat na tive legumes fnr 

potential culTivated uses, seP.ds i:llld 

veqela t ivc transplants have been 

Figure 4. 
Six-year-old plant 
of I. · t rapultP 

(J lflf'rit•(tn/IS in 
experimental 
nursery. Numbers 
on stake indicate 
height in feet. 
Note how plant 
ha s spread 
laterally by 
growth of 
rhizome s 
(underground 
stems). 

Figure 3. Formerly denuded roadisde 
area that has become revegetated 
through natural invasion of JJ,·drsaru m 
alpinu m ssp rwwrit'l/1111 m. 

collerted 1111 1 ugh aut Aid sku and grown 

i n c >qw r i 1 'en 1 a I m 1 r se r i c s f or 
obSPrvnltvn. RP.s! .tr It qrant fllll(fs frurn 

T hr R wkefo•llpr found<Jtinp lllade 

pos5ib le ex IUJSIVC COli PCI iu11 II it ' and 

field evdiUa tions tl.a t wo1uld ' ' 1 l~.we 

bee11 feasible Wit ll irl tl t' ill l itnii<JI\S o)t 

re!Jul;.;r budqe t·trv sur•port. Cr•111Jucted 
, wer ubou t , 1 Q..y, ·ar p• •riod , the:;e plan l 

explora tions via r• lcllf velw.les, l tgh t 

a1rcn1f 1, mel riv•'r buals were 11nde. 1118 

overdt! , r .xdiltiltl n rd RcsP<:m:l t 

Agro1n1111ist R. L. Taylor. 

In adci1tion to provirlit•q Jli cllllS tor 

s111dy purpoSAs, tilP<:f' • nile 11011 lrtps 

llav•.: 1 1ade ull ~~ c:unlrihtlltui!S to our 
knowl ~;dqc 01 II·JIIV ' leqlllllf-!S 111 Alaska. 

Th• k11own n:Jtunl rangPs ' " r..llpwd by 
stw·rul o l !I t · spe •es I <.ove been 
expa11ded constde•rabfy hy our f mcltnq 

i-) lants qr···owlnfi ill ar.;;;s wit •rt: they wen~ 

prAVIOUSI II• •I kn1lWI1 In i)p; moreover , 

we tnve fo1111d leyw IP..'• f.Jfl'VIOU<;Iy nc• t 
knc.wn to r• Jr 11 1 Aldska. 

Seeds and Seedlings 
M,ltly lequrnes, mr lurflllltiJuth "wt ld " 

a!lcl c 1llttvulcd spm ;,,s, pos;es~ a 

chara t•·nst 1c .nown a·; " ltard $i:!Prls." 

TilL' ttrm retP.r" fo Jn U IHJ~IIdily hard 
seed coat. i1nperv1lUS tro WdlPr , 1haf 

preven ts gcrnwt J 1 ion. Fnr t.OI• 1r11er- tally 

u St~ cf c r op SP• L ius t .oSS<~SSIIllJ this 
properly, ..,e..,cJs ar " r_;Jrt1ted" 

mt:rh,mically to ~u<dch rhr seed ,.Oill, 

thP.rPlly f rPrtroi I nnq "1 f'Wk8 ;f Wtltt'f 

upo1 plan tinn. 
T he "ltdl d seed"' pr•Jr·~~ly is very 

comrnun 111 ltaltve Alask.JII legumP.s. In 
SOmA )j th1 rnilkve tches elf d li.<ylropes, 
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vir1uatly 100 percen t of the seeds are of 

this nature. None will germmate until 

scarified, or un til such factors as 

weathering gradually break down thP 
hard seed coat:; in the soil. We have 

found that mechanical t reatment with 

abras ive or br1ef immersion in 

concen trated sulfur1c acid are effectual 

scarificat ion aids. Acid scnrification , 
although more t ime-consuming than 

lii€Chanical treatmen t , p rovides effective 

sur f<Jce sterilization of seeds el irninat1ng 

seed -borne pathogens tha t are 

undesiral le in germination tests and 

sornettmes letl1al to young seedlings. 

In the course of many d ifferent 
plantin~s over several years, poor 
seed ltng vigor and slow estaiJi isllment 
has been a u iform disadvan tage In 
virtually all native legumes evaluated. 

quantiT ies su ff icien t to provide 

profitable returns to growers. Vir tually 

no da ta have been obtained on seed 

ields tha t rn igh t. be expected f rom the 

various native legumes. Most species. 

IJowevnr, produce s ed in fa1r 

abundance ami th is reqUirement shou ld 
presen t few problems except w1th the 

lupines. The lupines are poorly u ited 
for mechant7e seed harvest because o f 

uneven ripening t imes for the total crop 

of seed pods; the I Jwer ones on the 
f lowering stalk ripen, split open , and 

release seeds, while those at the top are 

yet green and succulent. 

Conservation Uses 
The successful pioneer111g role o r 

everal native Alaskan legu rnes, (Figures 

1 ,3) , and the broad range of habitats to 
h ich 

productive c.ul Liv ted legumes 111 Alaska 

d irects <J tten t io'l toward the narivu 

legumes as potent ially usetu l species 

Chemi':al analyses of herbage, and wild 

an1mal u1il ization, indicate that they 

should provide satisfactory forage. 

Moreover, sorn species are impressive as 
t o stature and leafiness (Figure 4}. 

Results of many expenmental tria ls 
to date, however, provld. little 

opt imism for consider ing nauve Alaskan 
legumes as h igh-yielding torage crorJs. 

Despite hetr vastly superior w inter 
hardiness over inlroduced forage 

legumes, the native species possess o ther 
agronomi·~ <..lefic iencies that l1mi thei r 

f)oten 1 ial as crop land forages. 

Thi s shortcommg can be offset 
var ious species ore suited . 

t11at some may be usefu l for somewhat by plant ing as early 111 the suggest 
r ev egetat i on p u rposes. Where 

In addi ti m to poor seedling v igor, 

most of the native legumes evaluated 
regrow pr.>orly afler cut Ling. Many 

require two o three yea1s After plan1ing 
to ad1iev ful l stature- even hen, rnost 

d not nrow tAll nough to rneet lhe 
req u1rernents of d useful crop (Figure 

5). Some f lower extremely ear ly, and 
some go dormant qutte early in the 

gro ing season. both characteristics 
limit their uttlity as rorages. 

growing season as poss1ble. 

Winter Hardiness 
Owing to POll ' ai residence in t11e 

Alaskan environment. na ive Alaskan 

plants are naturally better adap ted to 

subarc tic c lima ti o: ["la rtems tha 

plants brought liere from areas 
d 1t lerent eli rna tes. One of the 

crop 

with 
rrlOS I 

striking charoctt::riSI I s in whi( ll nariv 

legumes have excelled i11 field tests is 
[heir extrerne w inter 11arrlines:; (Fig. 2). 
Thts should be qualif ied, however, to 

re lAte thdt nJt ive legumes a ·custorned 

lo natur.11 PL!r<>tstence in exposed 
ltabilats swvive winte1s better in 

wmd-swepl. fteld nurset iPs than species 

rHJrrnally reside11t in woodland <Jnd 

s1m ilar l y PIOI cted sites wller£ 

111sula tlflll snuw ewer remains i11 1 'lace 
all winter. To illtJSU<~IP, il' me field test 

' there Wimer stre~ was quite severe, 

Lupinus pohphvll1ts (wl 1ch occupicls 
relativ1~ly pro tected habitats in nature) 

Wlnter loiiPd 100 prorcert whi lr olher 
nat ive legumes tha t pers1SI well 111 more 
c. pose site~ survived as follows· 

. blr(ll(alrt.l 1111rrin~tonit 97 percent, ,I, 

II' i /1111 111.~ i i l 0 percent, U xyt rnpis 
}'11/ i 11 /tn 11 8 3 pen :Pn t. I h·tlysuru m 
mad.-,•rr:;it G4 pPI Pllt, c1 1cl ll. alfJinum 
lllllf'ril'lllllllll 100 t•Otcent. 11 1 tile 'XIITlC 

tesr . 4 dr 1t ties I ;·!It ali a aver<JgPd 5 
percent survivdl , 2 sweetcl wers<WeragP.d 

9 werc.Pnt, and 4 red clo t•rs wint0rkilled 
c )nJpietuly. 

Seed Production 
To l>e uo.;ed c•Jtll rnercially, leg11mes 

m Jst p1 oduce harvestablt> seed crops in 

April/1971 •lgroborealis 

construct ion ac tivi t iP.S disturb or denude 
soil materials, reestabl ishment of an 

adapted, perennial p la11t cover usual ly is 
necessary. A good vege 1 a 1 i ve cover 

prevent w ind and water erosion, 
~rnprove:; appearances, protec ts strP.ams 

and lakes from sediments, etc. The 
showy flowers of many of t11e native 

legumes should be consJ<..lered an asset 
tor beautif ication. 

Forage Potential 
1\bsenre ot dependably win terhardy . 

StudiPs are con t inuing, however, to 

determine more precisely which of the 

na tiv"! legumes are best suited for 
cornmer( tal u ili7ation, and to define 

specific opportunities and iirnitations 

for thetr use. 

Figure 5. Plants of OxytrOJiis defle.rfl showing short stature and near-basal origin of 
all leaves characteristic of the oxytropes. Tallest flowering scapes here are about 12 
inches in height. 
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Two Sources of Nitrogen for Bromegrass 
WINSTON M. LAUGHLIN 

Research Soil Scientist 

PAUL F. MART IN 
Research Soil Scientist 

and 

GLENN R. SMITH 
Laboratory Technician 

Smooth bromegrass rs the principal 
and most dependable perennial forage 

rop grown rn Alaska It requires higt1 
m trogen ( N) rates tor the most 
prof i table production. Naturally the 

most eTfic ren t source of nitrogen is 
desired. This study was conducted to 
evaluate response to the propo9":ld use of 
l rqu td fertilizers as topdressing for grass. 

Two nitroge11 sources (aqua ammon ia 
and ammonium ni trate) were applred t 

Table I. Effect of N source and K on dry mat ter and crude pr<'tein , on tent of 
bromegrass {averages of 8 measurements) 

Ni troge11 Lb K2 0 %dry miltter dfo crude protein 
source /A 1st <..Ut 

Aqua 
ammon ia 0 27.9 

Ammonium 
nrtrate 0 23.2 

Aqua 
ammon ia 200 26.9 

Ammonium 
nitrate 200 18.7 

the rate of 200 lb N per acr1· witiT and 
wrthout potassiurr sulfate as a spriny 
topdressing to an establtshed stand of 

2nd :ut lst cut 2nd CUL 

33.1 12.1 9.0 

28.9 20.8 17.0 

29.5 8.9 8.6 

30. 18.7 9.3 

Canadian bromegrass. Potassru 1 SLrlfate 
suppl ied 200 pour ds K2 0 per acre. lr 
additron, each trea1ment recarved a 

Low Temperature Fungi 
C.E. LOGSDON 

Professor, Plant Pathology 

Most people associate fungus growth 
wr th warm-humid conditions. Bread left 
ou t in a warm room will develop 
beau tiful green r black mold growt11 if 
not al lowed to dry. Clothes in a warm. 
damp .._loset will rn tldew. Yeast with 
which Wf' make bread or beer or wine is 
a fungus w~1 ich makes very rapid growth 
in warm, moist conditions. Mu h of our 
ilssocfation with the 1 ungi has been 
under condt tions of warmth and 11igh 
t1urnidi ty. 

I t may come as some surprise then to 
real1zc that many fungi will flou riSh 
under very cool conditions; and in fact, 
there are spec1es that grow very wel l at 
or near f reez mg. 

There are many fungi tllal wi ll attack 

plants and cause d tsease durillg the 
9rowing season. There are others, somE 
very low-temperaturP.·Ioving fungr, that 
do not attack growing plants during the 
summer, but will anack and ever krll 
perenn ial plants durrng the winter under 
lhe snow. These are referred to as a 
group by the name "snowrnolds," u t 
there are actually a number of different 
spec1es of snowmold tungi. Snowrnold 
fungi are by no means restricted to 
Alaska an d olher high-lati tude 
coun tr ies. In Nor1h America, some 
species occur as far south as areas where 
prolonged snow cover ex tends in the 
states. In Europe !h is 1S as far sou th as 
middle Germany. 

T he most southerly occurring 
snowmold species seems to be onc 
ailed Fusariu m n ivale. This is not 

Sclero tin ia 
bo realis 

In Cu lture 

knuwn to be presen l rn Alas~ a 
Overlappmg the range of Fusarium 
nil'al1•, and rparently Pxtendmg farther 
1101111 , are cJt least two sp~cies of a 
fungus called 1\phu/n. Tl is rmgus 
would be expected t,, Lle hund in 
Alaska. )Ul ll l1as not yet been 
iden t 1 fled here. Ty ph ulu is a . now rr10 I d 
proGiem h nortl~ern .ldnan and 
Scanuinavia, as well as rn C.anadd anrl 
S•Jme Jf ihP. nor IIH::rn states. A tilrrd 
snl wmolu that appear< to be adapted 
eve ., fanl1er north rs . "clerotittia 
bnn•ali.~. This fungus is well known 1nd 
widely d1strrbuted in Ala ka. It <~lso 

occurs m Canada and Sr-and1rHvia and is 

an occasional problem in t ~1e winter 
wheat areas ol Wast inglon stale. 

Other low-temperature fungi known 
to be of t:ommArc ial concern are those 
causin~ breakdown and rot of stored 
vegetilbles and fruits. The most 
imp or I ant storage fun~ I noted so tar 111 

AI ask a are spec res oi Botrytis and 
.Sdt•rotinia. These are espe1 ially 
important storaqe pathogens on lcnuce 
and carrots. 

ThP lnstrlu te of Agricultural Sciences 
has begun a new project 1t1is year to 
determine the nature nnd importance of 
low temperature plant diseases in 
Alaska. The fungi causing tlwse diseases 
will be isolated, identified, and studied 
to develop cJnlro l measures aspectally 
sui led t1• Alaska. 

·lgro borealts April/ . 971 



uniform appl icalion o f 100 pounds 
P 20 5 per acre to make certain that 
growth was not llrrited by inadequate 
phosphorus. Fertilizers were applied 
April 25, 1968. Trea tments were 
repl icated 8 times on a Knik si l t loam at 
the Matanuska Research Center. 

Aqua ammonia is a 20"A> to 3SO/o 
n1trogen solution prepared by dissolving 
anhydrous ammonia in water. Because 
of its volatile nature , aqua ammonia is 
U<;ually inr:orporated in to the soil to 
minimize loss into the atmosphere. The 
higher tile temperature. the greater the 
ltl$ of ammon1a by volatil 11ation. In 
th1s investigation, a 38% nitrogen 
solu t1on ot aqua ammonia was diluted 
by half witil wa ter and appl ied with a 
spr inkling can held one fooL or less from 
tile so il surface. Temperature at the 
time of applica tion was 47° F. 

Bromegr Clss 11n the individual 
ff'rtill;er plots was harvested twice in 
1968 (J1111e 18 and August 8). Green 
we1qh ts were recorded and a sarnrle 
from each plo t tJken for determina tion 
of moisture and n i tro~jen . Soil from 
each plo t was sarnpled after the second 
cutting. 

Ammonium n i trate was much 
superior tu aqua ammonia in both 
cuttings whPn po1assiun 1 StJifate was 
applied and in rhc second r;utting 
without potas..<:ium su l fate (Figure ll. 

Table 2. Effect of N source and K on the pH , total Nand available N03 -N, P20 
and K2 0 August 8. 

5 

Nttrogen Lb K20 pH 

source /A (water) 

Aqua 
ammon 1a 0 6.38 

Ammonium 
nit ra e 0 6.04 

Aqua 
ammonia 200 6.20 

A mmonium 
nitrate 200 6.03 

Potassium sulfate doubled brorne y ields 
wilen ammonium nitrate was used. 
When aqua ammonia was the N source, 
potassium sul fate appl icat ion 11 d no 
effect on thP. yield. First cutting yields 
d1d not differ between the two nitrogen 
sources when no potasstum was used. 

Table 1 shows dry matter and crude 
prote in con rents in bromegrass herbaqe. 
In the first c.utltng, rome that recetved 
ammonium nitrate was more ucculen t 
(lower dry mat ter ontent) U1an that 
recetv1ng aqua ammonia. Potassium 
appl icatton further reduced the percent 
dry matter in the fi rst cu tting where 
ammontum nitrat" was the N source. 
These reductions indicate better nd 
more luxur ious growth. Second-cutting 
dry matter content was relatively 

%total Pounds per acre available 
N in SOli N03 N P205 K20 

0.18 1.7 73 iJ7 

0.18 2'3.4 64 70 

0. 17 1.0 7 1 254 

0.1 9 2.3 64 170 

constant wi th the various fertilizer 
t reatments, although percent dry rnatter 
in brome topdressed w ith aqua 
ammonia and without potaSSium wa· 
signif icantly greater than the other 
trea trnen ts. 

Crudt:: pro rein con tent ot torage 
decreased from 1i1e first· to these ond 
cutting indicating les nitrogen available 
for p la1 t use. Brornegrass tordressed 
with arnmomum nitrate conta ined "' 
higher level o f crude protP.Ifl in the first 
cutt1ng than where aqua ammunid was 
the- N source. Second c.utting brome 
protein conten t was increased only by 
ammonium ni trate applied wnhout 
po tasstu 1n fert il iLer. 

Nitrogen uptake by the grass crop 

- PleasP Tur11 to Pa{!e 2.J 

FIG. I. EFFECT OF N SOURCE AND K ON BROME YIELD. FIG. 2. EFFECT OF N SOURCE AND K ON N UPTAKE. 
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Time of Planting 

Critical for 

Alaska Grass 

Seed Growers 
L. J . KLEBESADEL 
Research Agronomist 

-H 1'hv (nrnu'r 4 • • tnust not on/\· 
think alloul pltmling. bu t lr t• must do 
it.". C.'a to, 95- t6. n.c 

WhHn It " rW'S to plantrr g grasses for 
seed prqd H tior in Alask . tilt: above 
advice to Romans from Marcus Cato the 
Younger rcmams appltcable 2000 years 
lc1ter. Here. on the o posito side o f t11e 
worlrl , r ecent field rests h ve 
dernonstrnted hat to delay plan ttng 
wt1ile he "th inks about" it. can lead 10 a 
gra seed grower's economic disaster; 
tr ne-of-plan ing a grass in one growrng 
season in Alaska can very well 
det rmrne wl1e ther the seed crop the 
tol lowin year will be abundan1 o r 
non-exrsten t. 

In r·arlrer years ot agncul tural 
developr'len1 in Alaska . seed dealers 
imported sef'd Jf forage grasses ch ietly 
from Canaua or "The Old Country " 
(the con terrnmous 48 states). At that 
time, those were the best grasses 
avarlable. However, ti mes hav. changed. 
FreqrJen1 bouts of serious win ter intury 
(and >Omf'trrnes complete winterkrll ) of 
importe d grasses spurred Alaskan 
agronomists to find or develop more 
hardy , better adapted grasses. 

Bromegrass and t imothy are the 
dum in ant forage grasses used on 
Alaskan farms. With in bot of these 
grass species, however , I!Kiivrdual 
varieties developed in variou areas o f 
lh world drffer great! in performance 
11He. [ngrnn trmothy imported lrom 
northernrrrost Norway , was tound to 

surpass o !her timothies in Alaska 1n 
wir terhard1ness and in <lther dP.si rable 
cllaracter rstics. And witl1ir1 tllis 
Institute's plant breeding program, 
drrected at dlfferen t rmes by Resear ·h 
Agronomist , R. L. Taylor, crnd former 
Alaskan agronomists H. J . Hodgson and 
. A.. C. Wilt n , the new. very wir terhardy 
Pn I ar v anety of brornegrass was 
devP.Ioped 

Polar Pmd Engm have so iar not 
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Figure 1. Photo June 1 of timothy rows planted on various dates during the 
previous year. Following a winter of moderate stress, Climax (foreground) sustained 
severe injury and produced no seed, Clair (middle) winterkilled completely, and 
Engmo (rear) survived well with virtually all planting dates. 

heen acJopteci tor use Plsewhe.re in North 
America. Arcorrlingly, Alaskans must 
contract w ith seed growers elsewht=re, t •r 
initiate productron within th is state, tor 
needed seed upplies of these grass 
varieties. Regardless of where the 
cert1f ied cia of seed is produced . ttw 
earlier generations (breeder and 
foundation classes) must be produced 
locally. Therefore. a new ilgricultural 
r.>ursu it for Alcska grass seed 
producl i<1n -- must be mdertak rr to 
supply current ilnd fu lure needs of these 
and other new grass variAlies as tlley 
become avai lable. 

Just as one robin doesn't make n 
summer, a few isolated grass s cd I eads 
don' r make a worthwhile seed crop. We 
h-d numl'rous clues, from a wide variety 
of ex perrmental p lantrngs, thJt headiny 
of nrasses in Alaska was intluenced by 
many factors. most of which cou ld be 
man ipulated ar trf ically . For one thing, 
we though I we saw evider1ce indicating 
tha t the time r plantil1g with in 111e 
grow1ng season affected onsidPrably 
tlw amount of head ing the fo iiQWing 
year (pP.rP.nnial grasses don't produce a 

seed crop here in the year that thev are 
planted). 

On he basis ot this strong susp icion 
concern ing grass beh av ior, a letailed 
exper iment was designe J 10 ferret out 
tl1e tru t ~ of the matter . 

We r hose fur the rnvestigation bo l11 
of cur major forage grasses, bromegrass 
and t imothy. To add breadth to the 
stLrdy (and to explore furt11er our 

I i Ill r l e rl 1 I u 0 s I 11 a t rn 1 r _, 
soutlrem-adapted yras~s IJedcletl puorly 
her<>) wt~. included tnur ddferenl 
br<>tn.-·gr n~ses and 111ree timu t rv 
varre1r1s. liP f) r IJI Oil!CS wert.(!) 
nauve Alnskan. (2) til"' new A1ask<1n 
varrely, Pol;rr, (3 ) I'VIcrnchar a vam.ty 
frofl'l the Pacrtic Nor tl1wes1, <1r1d (4) 
AchArrbacli, a variety of t rll more 

soullr~orn adartalrun 111 the Great Plains. 
The limothiP.s were. ( 1) Engrn fron1 
northern Norway , (2) Clirnax from 

anada , and (3) Clvir from Kerrtut:ky, 
!::acl1 grAss wa:- planted rt !Orlav 
in lf' r vals lrnm M.:1y 20 to 
rnid-S~otemb<Jr ir1 two dilferlmt years. 
The drtleren t ~rasses and tlw vdrious 
r;larwng dates were evalu.rli-'cl in lroth 
tests the year after plantrn~J in tt:r(ll~ ol 
(I) winter survrval, (2) IH·adir rg, and ( J) 

seed production. 
Our su•,pic ions were confirmed. fhe 

two Jdap ted bromes. Pnlar and na 1 iv•', 
wintered well and produu·d t.itJiwst .-eed 
y 1elds with ear I rest pl:m t ir.g, v 1t- lcls r rom 
rows planted .June 20 wero only ai)Qut 
1/2 lr ose lmrn the Mcly 20 rows, and 
rows r !anted l<1rer than July 2U d1rl not 
produce heads ttrL fr.llnwir•y ye<:1r. 
AI tt1uuQil Manct1ar survrved t11f. wir ters 
well, seed y ield~ r1f tl11s more 
sou thl:!rn-adar ted varre ty were .•nly 
abc r 1/3 lhuse ut Polar. Achenbach 
brome sustained severe Nin ter inJury 
and produced lill ie seed regorrlles of 

planting dat~s. 
Different pluntin~ dates prior to 

P/easP 1'urn tn Papl 26 
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Freeze-Branding Cattle 
DON C TOMLIN 

Assis-tant Professor, Animal Science 

T"1P. lir~l r ~qU1 1 ement for any beeT 
ca tlle llllprovemell t r rogram i<; a means 

Ill marlcing the ind iv idual animals so 
that they ca 1 br easily and quickly 
idf~flttfied un he range r 111 the corr'l l 
Freu;r'-b rar,duJy, r·Pialively 'ew 
techn 1qtre, appears tn lie iln e f .eclive 
WdV tu irJJJfl li fy atilt;?. 

Freeze-bra11drnlJ was in1rod1Jc.ed i11 
196r; by Dr. Kelll FilrrPII, <r U.S. 
Dr.partment o• Aqr IC.Uittrre Sf IP!1list 

stnti1jncd Lit Pulln1aJl , Wash!IH]ton. 11 has 

I Jr . V on L To mlin JOIII I! rl Jlt P. 

l n ir"'r,,itv o /' 1/uska as 'l ssislllnt 
l'm(r•swr of .lnmwl Sl' iPncP rmtlr llrl' 

I II s I i I " I " I) j 
I p; r 1 1· 11 l I 11 r a I 

.''II 11' 11 1'1' . tlu rwg 
\ '111 Pmlu•r la st _YPar. 
Tlt i.~ nppoinlml'll l 
,. l i m 11 .t I' d 

rr•r·rtLilmelll )or t h i.~ 

fHI.,I /111/L !llfJLf'il 11'11.\ 

I fl I I I II I ,. rl I " ' I 

.~ II Ill Ill (' r I II 

t'olljutwlio n with lir e 111' 11 ' storl ill rf•rl 

"'''Ill rr•. l'afl•lr approvr•d hy tfw Hoartl of 

/( pgpuf., a/Ill /he lr'gislnlrm:. lJr. Tomltn 

brinp;s It'll 1 '''zrs uf r f'.leardt in anrmal 

.·t·iP ttt·t~ /11 tlr i., prngrnm, indtulin!f three 

)'Nirs 111 llrt• Pr inr·P {;p!Jr{!r' Krpt•rim~ nla l 

/'arm irr Urili.~h f.'olumbia 1111tl thn•r! 
.1·r•urs 11 / lft t ' { l.S. ,'-,'hN'fJ J·:xpPrim Pn/ 

'ita lio11 in IJ11bois. lrla lw . his plm•r! of 
Pmplo~·m r• nt prwr / 11 r·omwx /o 1/a.~ka. 

//, h old.~ n P/r. /)_ rlrpt•t• and 11 1/.St·. 

tlet:ree fro m lllf• Unie('r,•ily of 1•'/o rula 
untl 1111' B. .'i. . dPgree from Cali/urnw 
Stutr• Po!l·tt•t·hnw C"lll'{!t' . . 

nr. Tomlm j vins /Jr. /Jmndafi!e trr th e 
lninwl . 'r ·wttt't' dt•ptzr/I/IP/11 of r/w 

I rr..·t i I rll t' 1111 t1 II ' i II /rat • ,, . major 

n·~Jmrr.•ihilitr jr1r tlu• in itiatwn rmd 
tlt•t•t•ltJfl/111'11 1 of r1 rr•.wnrt· lr prow am in 
lu•t•j: .<u•int•, rmtl .~ /r PPJI. lltlwu[!b l11• u•i/1 

bf' .~/aliOIIt• rl a/ fht• Cvllefo!P l<i>.vParr•/1 
( .f'II(Pr oj th e lrrstllu /P, 11 ;,, t'Xpl!t' /Pd 
that It•• will {JI'(' IJ /1/e u (amilwr (icrurr 
I 

. h 

l l rouKirout lh P slate rdt l'rt' l'l'r tlll llllfll 

uu iustnPs arr det·elopitl fE. 
t>r. To111lin was lll't' omptl llif• d 1 

. lluska by h is u•~(e. Yr•ottl/11, 111111 their 
tlt~u!l,h lt•r. llarie. 
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sw.c been tntcl at ot11er agncultural 
•-xper1m n t stauons, and by r<mchers, 
Wi th vary iny results. The branding irun, 

instead of being heated , 1s supercooled 
i 1 liquid nitrogP.n or a rn rxture of dry 
rt.., rlild alr.nhol. When properly app lied 

the brand dest ruys the P1gmen1 cells in 
tl e lla1r follicle a11d sk1n Wl tl lOUt 
darnaglll!J thr! , 1--111. so thcil subseq11en t 
harr grows ou t whrte. If th1o t:old iron is 
applred toll lonq, rr also destroys the 
hair fo l lrcle:· Slllll lar to hot-iron 

branding. Obviously one requuement 
l'>r the !reeze-brand i that ir bt:' applied 
un an arert where tire hair rmcl skin are 
colnred, sn !hat ll lf' white of the brand 
wil l stand JUt m contrast. 

.l 11 n and 8111 Burton . wi1Cl 1un ca t tle 
at Narrow Cape on Kodiak Island 
wan ted 10 identity tlletr cows fo; 
arti f ic ial insernrnation and productron 
record ing. They d rscussed the possrb ility 
'lf fr ew-brandtng w ith Dr A. L. 
Brundage during his f ield tnp to Kodiak 
lslrtnd last pr ing. Dr. Brundage, a darry 
scient ist uy trainrng and tile on ly anunal 
scie11 t ist wr lr the I nstitute o~ 

Agriculturol SciP.rces at tha t trme, 
agreed se t up a freeze brandrng 
experiment with llle Burtons during thl 

fall roundup. By that time, Dr. D. c 
Tomlin l 1ad joined the Institute as ti1P 
![lear-an imal specialist rtnd tool< part in 
the freeLe-brandinu. 

The brand1ng was done at tlw 
Burtons' ranch in early December. A set 
of heAvy copper brands four inl hes 

high, in numbers from 0 to were used. 
LiqurcJ nitrogen and dry rce rn me hyl 

alrohnl were r.:ornpared as coolants. The 
caule were Hereford or An(lus, from 
yearlin to ter1 years in age. It has been 
reported tha t the brands " take" better 
on younu cattle. Two different types of 
harr d ippers werf- used; one cutt ing 
!.loser tr· the skin !han the o ther. 
Brandrn~ time~ varred from 1 0 to 30 
seconds v1t11 l iqu rd nrtrngen and 30 to 
60 seconds Wi th dry rce-alcohol. 

Resul ts wr ll 110t be available unl il the 
cattle start grow1119 new l1air in th . 

spring. Al l of the brands wrll be 9raded 
tllf~n for effect . However , observations 

mnde cluring tl1e brilnd inLJ can be 
rPport•'lU. Ftrsl, liqu id nitrogen was 
easier 10 use, bu t il bn iled awdy too 

Dr. Tomlin getting irons out of liquid 
nitrogen to brand. 
quid ly in the ice·chcst wtr~r the 1rons 
'.' e r L r.Joled . A speciul, 
he vi ly insulat~:d, covered chest tt1at 
we uld hold each iron <;eparately shou ld 
be budt <Jf sheel metAl fnr th iS 
freeze-branding. The handlt~5 rm the 

irons shou ld be changed frorr steel rnds 
to wood, wrtr a max1mum I ngth of ten 
inches and lastened morr ser:urel·.; to 

t1 n; iror.s. Brands placed on the rlllnp 
vvere lw '"as1es t to spot from11orsebac. 
ur in th•' c.;o1 rals. 

I t was interest ing to no te the 
animal.' rea t ions to brandinq. Til ere 
was a lag time o f about 5 seconds before 

responding, and the physica l objections 
to the cold rnetal usually la'itP-cJ only 
anothr~r frve to ten seconds. Appar,ntly 
the co ld had an anesthelic effPc t. When 
the brandrnq rron was lifted, we could 
feel the frozen depresston m th skin. 

I t is qu ite lrkely thai some anirnals 
were under-branded and some were 
over-branded. When l'le brands are 
gradf'd i n the sprrna. the best 
comt inauun of treatmerts wtll be 
deterrnl ned for rou tme use. From Th IS, 

the B Jrtons, and other ranchers as well , 
wrll be able to rJse lhe technique to 

improve beef produc.tion in their herds. 

Dr. Tomlin branding, Jim Burton 
timing. 
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Energy Measurements 

In a Sub-Polar Environment 
C. I. BRANTON 

Research Agricultural Engineer 

Whatever theories one may have 

concerning tile origin or creat ion of U1e 

.ar t11 and the solar system i r must be 
admit ted tha l there are some complex 
inter - re lating n ! ural phenomena 

prov1dmg environmental .ondiuons 

which are su i table at tim.:s for luxunant 

p lan t growth in l11e Subarc t ic. Without 

the annual tilting of the axis of lhc 

earth in relat1011 to tho sun. 11 is 

doubtful whether areas as far frorn th•: 

equator dS 60° nor th latitude would 
suppo1 t a11y kind of p lant li fe. Tilt ing of 
the ear1h prov1des for tile receipt of 
vttal energy in the summer t ime for 
dramatic changes in seasons, for rapid 
change in day length , and fur the 

increased probabfi i t of occas1onal low 
tt mperatures when compared lo areas 
nearer the equator. 

A lonrt 1ih the til t of the ear !11 is the 
"greenhouse effect," another ingenious 

rhenomenon. Energy from rhe sun 
renchos the earth in the form o f 

elec tromagnet ic radiation 111 certa1n 

fdnges n f wave lengths that ren•• tra te 

moisture vapor and carbon dtox ido? w it h 
rrlat ively lil t if' los;;. l11•J maJor part of 

t " energy rew1ved from the sun IS 

reradiated by th•" earth at much longer 

wrwe lengths much of 1l being olbsorbed 
by water vapor and carbon d ioxide in 

-

J:' 
the atmosphere, raiSing 1ts temperafL~~~·- Al.,.ka " -S•N 

In Alaska, !l1is "grePnhouse effec t" Is P.lm< Ala•!. ",.,., 

especially app ltcable dllrinq summer Fi !PJre 1. Maximum and minimum 
because of long days w1th a rela t ively angles at which mid-day sunsh ine 

intercepts a plane parallel to the earth's s rn II . n i gilt - t i 111 e tern p er a t u r e 

depression, perr•lltt fllg he level of wate1 

vapor in the a tmosphere to remarn I 1yh. 

Moist u re IS of ten removed by 

-ondensation during niqh ts, leaVIIHJ only 

the amount that can br: I eld by air 11 

rile ITlllllmurn night temperilture. Dtmn!J 
tile summer, w lwn energy received I rom 

the sun is at I ts h ighest level, !he 

mo isture vapor in the air is also at the 
max i mu rn for 111e year , tr app inq lonq 
wave heat energy in tiH-: atrnosphom 
wh ich would be lost 1f mOisture vapor 
were not presen t. 

When wtn ter comes with its lo er 
tempr,rarures, lonu mghts. and sl101 t 
days, mois ture vapor in the air is greatly 

reduced. Th is situc.ltlon tends to " open a 
winrtow" to the cold o f outer space. 

Without th' buHerir g effer.t o f the 

moisture varor m the ai1, the heat loss 
1 rorn thf' earth to outer . pace r,an be 
extreme! r p irJ. Space rernams a 
cons ant ··colci ~,mk " to whtdl hear is 

radia ted from tile earth's surface and 

I ror 1 plants anrJ animal· on it. 
M"!asurements of the rate of energy 

loss f ro111 thL: earth made ~t Pil imer . 

Alash.a, shnw I<Jrge dally ar iatiw1s in 
both mcuming so lar radrat ion and net 

surface at Palmer. 

radta 1011 losses. The qreatest daily net 

etWr'JY I oss recorded i 1 December of 

1970, was l '14 Lant1ley~. This is 
q11ivalen1 to the P.nr!rgy 1eQU1red to 

f n'<oLe 3.911 pOtlnrls of water per sq11are 
foot of qrouncl a1ea, l t1e rlVPra<;~ daily 
energy loss f lr tile rnontl1 was ti2 
L;mgleys, abr•ul rJI I• 1l11rd of the 
fllaXilllUill. 

En ·r~JY i•; recPivr.:d lron1 the sun at cl 
re i 111vely (unstant rate and IIH, 

ctith~rence in diStance bctweP! LJtttRrPilt 

earrh pusi 11or1:; 10 rhe sun has .)\I IY a 

srnall eftec;r_ Grea t ditternrJr.P.S du JCcur 
ir1 tile amount retamed r.Jl tlw Hal til 's 
surfa~,;es, ltowe .r, IJe rtuse c.f 
rli t fenmces in ili1\-JlJJ,If rt"irl l innshq:;s 
between i t md ill•' direction ol 

incommg sunl igh t A; the ant~lc at wit!( h 

SUII"!l inr~ strike<; de•:rertse:>, ns i11 l11e 
polnr reginns. tile distance thor the short 
INC!Vf t>nFrgy rnust trAvel tltr<Htqh t.he 
iltmospht re is ir wr osed. 

At l-'a l11ier on Decernb~lr 21 , thr· anylc 
ol tl !P sun '.., r;lys Wi tll .j line hor iL'Ontil l 
to 111e S111hn 11 noc.n 1s about4°-10'. 
On une :!1 at f!Oflll thts an'}le ,:; nearly 

51°- 4b'. FlfJUrc por trays these 

Figure 2. Sixty-three percent of incoming solar radiation was 
reflected with this snow cover. 

Figure 3. Eighteen percent of incoming solar radiation was 
reflected from the turf. 
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situat ions where minirn•rm and 
rroaxirnum insolation is available. 

The amount of energy retained on 
tile surfa,;e is rnfluenced not only by the 
anql'"' at which the sun's mys strike but 
by t11c tvpe of· surface .. A term called 
"nlbedo" has been applied to describe 
the rat io between 111e short wave energy 
retle1..1ed skyward c1nd that retained. 

A serres of albedo measurements 
were made at P··lmer in tl1r; winter of 

l'l6ti. Ar 8:30A.M. on Arnil 12. with 
,lvar skms and fresh snow, it was tound 
tha t 75 oercent of the incoming global 
hemispher ical shurt wave energy was 
ref lected sl. ward. Fig•Jre 2 , t1ows 111 

sitUilt ion a 11:4!1 A.M. whP.n 63 

perrtonl uf the solar insolct tion was 
refte' rerL By s1x 'clo· k , surfc-Jce 
conditions ltad hanged suftiuently so 
that 55 perr:ent was being reflected. By 
noon, April 14 , (Figure a) all the snow 
hdd melted exposmg a short grass turf , 
and only 18 percent of tl1e incomin~ 
energy was being reflected. 

lr1 rnid-wi1 t~;Jr, when the 111 1 of' tlw 
,arth's ax i r.a1 1<;es nortl1ern areas to 
m0ve into an unfavorablt: posit ion, the 
an1mml of energy strildr g a horizontal 
surface 1s small. 111 December of 19/ , 
at Palmer, an dverage of 14 Langleys 
Wt:.rt received per day , whereas in June, 
1970, when the axts 1S tilted toward the 
sun, an average of 348 Langleys were 
received. ThnL atmosnheric condi tions 

April/1971 'lgroborealis 

Figure 5. Cycle 
Hornal adjusts 
the hei!tlt of the 
shade ring to 
shield t h e 
pyranometer 
from direct 
sunshine. 

radtcally atfec.t the amounts of energy 
in sunsh tne is demonstrated by the fact 
tllul, although the averaQtJ for June was 
348 Langleys, the maximum received on 

a single day was 644, nearly double the 
month I average. 

Two ol the maJor energy fluxes have 
been moni ored continuously at Palmer 
since 1960. Global hPmrspherical 
rad iation, wl1ich is the short wave 
incorniny flux from the sur 1, is recorded 
on an fppley pyranometer. Tl lis 
rnstrurnent records the energy received 
on a hurimntal surface. Tt1e othur 
energy flux measured is the net energy 
balance, wh tch is ob ta11•ed with a 
"Funk" ventrlated type net radiometer. 
I rs sensor responds to botll short and 

Figure 4 . A 
"Shade Ring" to 
prevent direct 
sunshine from 
affecting the 
output of a 
pyranometer. 

long wave radiation in the bands wl1ich 
are primarily responsi le for l1eat 
transter to a11d from the earth An 
additronal Instrumentation system 
recently placed 1n )pera t ion, permits 
tile PdrtttionJnq ol the qlobal shor t wave 
radiauon into that wh1ch IS rece1ved as a 
direct beam and that which is recetved 
as scattered radiation. (F igure 4 shows a 
pyranomt't-.1 w1 tl1 J shading devtce.) 
The scat ten~d radial ton IS likely to be 
relatively t1igher in polar regions, as the 
thid ness of the atmospheric envelope 
through whrch tile rays must pass is 
greater. 

The hading dev1ce was built by M1 
Clyde Hornal at the Palmer Research 
Cen t Pr r rom plilllS provided by Professor 
H. B. Scl1ultz of the Agricultural 
Engineering Depanment of the 
Universi ty of California . (Figure 5) It 
providr~s shade for the bulb I rom direct 
rays of the sun, but leaves an 
unobscured ~-'xpost tre to tlte diffused 
short wave radiat ion. 

The amount and quality of solar 
radiation received is o ften ri tical to 

plant growth 111 polar latitudes. ll is 
irnrJOrtant to scientists concerned with 
the productive capacity of any 

nviron1nent lo know the range of 
energy fluxes received. Because of the 
tow sun a11gles anu great temperature 
ranges experienr.ed ill this latitude, 
greater varia~)ility from day to day can 
b anti •• tpated than at most location 
where th 'se data have been recorded I t 
is planned to .;ontinue the ob~rval ions 

now made at Palmer, and to improve 
the 1nstrumentalion as fund and 
staffing permit. 
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Frozen French Fries for Alaska 
By CHARLES E. LOGSDON 

Professor. Plant Pathology 
and 

C. IVAN BRANTON 
Research Agricultural Engineer 

Alaska potatoes are excelle 1 t for 

frozen french fr ies. frozen whole small 

now underway at the Institute of 

Agr i•-ul tural Sc rences' Palm r Research 

Center. It is believed that these studms 

will open th door to new outlets hr 
present productron and wil l give a boost 

to the vvhole industry. 

An estima ted ti.5 to 7 million •Jounds 
pot toes and hash browns. accord ing to of frozen potato products are imported 

prelim inary studies of potato r' rocessing into the state each yer~r TI1is mar et 

Oat Varieties for Forage 
R.L. TAYLOR 

Research Agronomist 

Oats are utiliLed 111 Alaska as an 

annu~l forage crop as wel l as for grain 

pr<Jdurtj.-,rl . For forage, o Ls rnay b, 

setJded alone or as a comronent o f 

mrx tures. In some cases. o<Hs o riginally 

intended tm gra in rnay be harvested for 

forag . However, varieties are not 

equally suited t,Jr both forage and grarn 

rroduction. Oat seed irnpon~d for 

forage use may b~ of d var retv too late 

in matur it y frr dependable yrain 

production in Alaska. Unfortunately . 

many varretres wh ich arc readit' 

avaitat.ll:' for importation may not be 
:;u ited fr,r either- for aqc 0r yra111 1 th is 

envrronrnt•nt. 

Th is repon concerns t e resrrlts of 

on·~ season ot testing .:C'mrnonly 

availabiP und potentral oat vari •riPs for 

TfJrage purposes. Three imported 
arretres. V ctory, Parle and Cay11se , 

were obtn in eel . rom locCll c:orrr rnercrat 

sources. Golcler Rain and N IP an! 

recorn111er <dP.d 

Alaska. The 

as ,Jrim varretres rn 

twC1 number·ed stra ins 

f .l LOI ) I 1.1 J. l It 
•.n-.naa -'~ 

+• U .. at M M : II 
..w-~~.--... 

M ~ • ~ • - • ti U ~· M II U 
1"'...-l'al*.~ 

Figure 1. Average performance of seven 
oat varieties harvested for forage as each 
variety reached the early dou!tl and late 
dou!tl stages of development. 
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i n luded, 6111 55 19-9 5-15 and 

5511-51-7-185. are under considerntion 

as new qrain varieties. 

The oa s were sown in drilled rows, 6 
in hes anart, on May ·14, 1970, at 100 

pounds seed per acre. The freld area 

util iz d was watered with a rre rlow 

irr igati 1n of appr0xrrnately 4 rnches rn 

ear ly May, and mo isture was not d 

l irnitiny factor rn crop qrowth d 1rmg 

the seasun. Fertililer was applied, o rr 

th;J basrs of sorl test resul ts, at a rate o f 

12-115-24 (N P2 0 5 -K2 0) pounds pr·r 

arre, at tl e tirne ot seeding. Weeds wer~ 

controlled wit11 l1erbicrdP. treatmenr, 

supplemen ted by ilarrd weedin~. 

Difforent p lots ul 'ac.r variety were 

harvested at severrr l spec lfied stages of 

d eveloprne.nl. Var ietal performance 

rerr>r ted here i::. til•· averane rrf two 
harvest .• at rh·~ early do 1glr and late 

dough srages. ost of the oat forage 

acreage in Alaska Is harvested at a 
compc~r Jllle stage o f development. 

Dry milt f~r yir~ ld, clar ly dry matter 
ac~...urnrilation and p lant horght of lire 

mt varretres art presented in Figure 1 

There rs a consrderabte range in dr' 

matter y re lds, an indicatron tililt o:;nmfc' 

vaneties oerformed bel ter than uthers. 

Consrdemtron of daily dry 1 1a tter 
Jccurnulation may modi fy somewhat 

the p i<.tur e giver IJy dry rna tlPr y ietd 

rcsu l ts. T!ric; averay;: dry matter 

ar curnu la tll)n fr 1m plan uno tu harvest 

t~kr~s into ac;coun t. tlu: var rable harvest 

d, te, when varietres L)t diHerent 

matur i ties Wl:re l•arvested at spccitied 

yr.Jwth stages. Vrctory . Golden Rain 

and N rp <wcumulated dry matter at 

nearly tlw same rate, with dr f ferenr.es in 

dry rn l tor y ield reliltecl to lire va11able 
harVes t date. This ayr'3es with tl1e results 

of other toraue tria ls in which these 
- Pit>asP 1'11rn to Paw• 27 

presently is losed to local growers due 

to lack of processino f ac.rl rnes. In 

additron. the fresh potato nrarket is 

reduo~d in d rrect proportion to the 

amount of the market satisfred by 
in ported products. National trends 

show that processed potatoc~s have 
in,~rJased steadrly in voiurr1P over the 

past 15 years as the 1 resh rnark~t 

voturnc ha~ de .reased. Tl1e volume of 

rocessed potalm:s marketed wrll 

exceed 50% of th~ total market in 

l fl70-7 1 ac ordiny ro natrona! 

astir lates. 
Sewml varreues presently grown in 

Alaskd ar suitall le for lrench try ing. 

These mcludP Bake King, Alaska Ru5SP.t, 

Kenrl<"bec , and the sewlliny J. KC 0 . 

Otho;r varreties rll b inctut.l1•d in iulrrre 

wsts. GrC><'n Moun tr~rn does not make a 
conrrncrcrally a.:r.Pptable frerH ir try. 

U S.D.A. qrades PSI<Jl1lisliP.d f 1r 
f ro7Pn trench frieS •~OilSider LOil)f anrJ 

texture a>; most important Secondi1rlly, 

they consrder urri ormi tv of Sll•: and 

cut, ar d irP.edunl from rJPlPct. Flavur is 

of I · tt I , r:unsideratrm, w1111 the 

excep 1 io11 that ttrev ·hould nnt hi:Jve an 

nbwctionabll:' fl avor. 

Alaska lrencli friPS L'nn eiJsi iY meet 

U.S.D.A. stc)lldards and have r1 very 

pleasinq tt;JVor i ll <Jddlli•'n. 

Tl1~ color uf lrcnch fries is 

dderrnrned by the amourrt of reuuc:ing 

ug.:1rs rn the :;urface layPrs of the potato 

p re• es. AI liouqh r t is desirCtble to srart 

wrth d potato vr~riety higi i 1 o;;rarril anrl 

low rn reducurg SU\Jars, lile LJrnount <Jf 

sugar in t P S11rface layer can be 

controlled by water hlan1 hiiHJ prior to 

o rl l1 t c~rrddng. Watu blan< ln!lq <J iso 

improves iile texture 11f lhtt frrri~hed 

protluct. The trrne ·1nd t~'moora tur e oi 

llw w,.ter bldnl'l1 will control the; c; lor 

nf lh l tnat product. 

Another po a to product ft•r whrch 

we lrav<J a small amount of data is 

t roLer wltule potaroes. Allhough the 
mar ~• t for tt.e~ i.· I mited, rt would 

pr·wrde :111 •Jutl.-~t for powtoes now 

ofter dis~.:arded or fed trJ l ivP.stuck. 

Small, wt10le Bake Krng potatoes Wt;rc 

Wd ter·hlanched dnd pad-..agP.d wrtl 11lher 

fru;en vegetables i1 o~ "stew pack." 

When subsequent y preparf"cl 1 or th8 
/)lert.~P Turn 111 PaJ!,f· 26 
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Alas an Vea 
for the Alaskan Consumer 

A. L. BRUNDAGE 
Professor, Animal Husbandry 

C. F. MARSH 
Research Economist 

and 
L. E. CAVASOS 

Formerly Farm Manager, College 

The human stomach is f initt:r in srze, 

even that of the teenager , and tile 

u l tima te cho ice of what to put into it , 
and why , IS an interesting facet ot 
studies in consumer psyc11ology. I t is 
also the focus of con 1 inued attack by 

Madison Avenue in their attempt to 
create a demand for one more food r 
non-food. AI though the vrrtues of veal 

are seldom in• luded m the hyperbole of 
advenisrng rhetoric , tiler - are people in 
A laska who want veal and who buy it 
when it is avai lable in the local 
supermarket. Many consumers prefer 

fresh to frozen vt:al. FrP.sh veal '" a 
penshable product, I owever, CJnd is 
usually shipped l Alaska via air freight 
irom lh- ' Lower 48" at r1 cost oi up to 
17 cen Is per pound. 

Marie Antoinette had Hte ansvver lor 
Alaskans who want fresl1 veal and 
cannot ftnd i t i the meat counter " Let 
tl1ern ea t cake.' ' Determi11ing not to lose 
our head in thrs approa~..h. we initiated 
research to explore t11e paten tiat 

demand for fresh veal in Fdirbanks, 
Alaska ..Jnd the posstbtlttY o f meettng 
tl1at demand by productron wi thin the 
State. Fat rban ks was selected for th is 
study to garn 1n forma t ton on veal 

consumption ratterns spf:<cittc tor hat 
area. The Anrhorage market lor veal 

had been valuated previuusly. t 
The proj ct wa · startP.d ir 967 o 

explr)t e tht ee basic object•ves - (a) the 
compara ive performance of vHal ..:alves 
Jn whole milk and n11lk replacer riltions, 

(b) the t-v a luato<)rl '. : onsu mer 

accF-ptan .e of veal trom these ratrons 
dtld cstunatton ot once levels which 
would permit rhe rap id movement of 
veil! tllrouyh u e marke tol8ce and stilt 
provide ;; protrl incentive for the 

produter .• nd ( l projrc tion of 
c msu rner de rna 10 lor fresh veal. 

1Brundage, A.L., J.G. Schubin nd W.J. 
Sweetman. 1962. Veal - A market for Alaska's 
surplus calves. University of Alaska 
Agricultural Experiment Station Information 
Circula r. 
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Results obtained and economic 
rea li ties of ration costs wou ld temper 
the op timtsm of the consumer who 
wants f resh veal and the producer who 
would provide it. Nineteen holstein bull 
ca lves were raised on whole rn1lk or one 
of two milk replacer d iets. Calf 

pertormance as simi lar on "" three 
ra lions ( Frg. 1) and nimals were ready 

tor slaughter at abou t sewm weeks o f 
age. Nine and a half pounds of whole 
mi lk were required for each pound of 
veal produced, not too promisin · for 

the dairymdn who can market Il lS milk 

at 10.5 cents per pound. Only 1.3 
pounds o f dry mi lk replacer were 

required per pound of veal, however; 
encouraging i f the basic teed pri e f 28 

cen ts per pound could be reduced 

furt11er by volume purchase 

As i11 the previous study .1 trese data 
do not lend suppor to the idea of 
veal tng a few bull ,;atves on the average 
dairy farm or the vealing of calves fm 
home use. Failure to achieve economies 
in the purchase o f feed and other 
sup pi ies for a small number of ant mats 

would rnake the venture margrnal at 
best. 

The data do support the possrbil1ty 
of a single large operatron , or at the 

most two moderate st zed enterprtse . 
u ili.: ing th surplus calves trom the 
dairy industry . And these an imals are 

surp lus; tile dairy rnan has neither the 

incentive nor !he trme to raise ltis bull 
·atves or hetfer calves wlltch he does not 
plan to keep for h rd rep lacement . 

The potentidl tor success in a veal 

enterpris .annot e evaluated tram 

production da a alrJne. economy and 
ef f icieno y i 1 pfiHJu ti··m is a dream from 
which onE ts rudtly dwa~er"'tl if a 
product finds lit tiP. fav1 •r in tl-]e 

ntarketplace. Veal carcasses produced 
d trtny [he proJec t were retatll!d through 

one of the large ~uperrr1m l<ets in 
Fatrbanks. Four carcasses, two from 
wt10le mrtk and two from milk replacer 

dil"tS, ere used 11 consumer 1cceptance 

.:wd evalu<J t ion teste: 
Tril i n Eo d in erv iewers ask ed 

p rd asers Lheir np111 io11 abuu t: the 
appeanme of the veal and reasons tor 
~ ur hase. Seve11ty-t IUr famllie granted 
permission for a second interview a l 

home to follow preparation and serving 
the veal. 

Of the 130 fami lies who purchased 

veal durmg the in itial intervi w period 

at Ihe meat counter , 37Yo had extensive 
and 54% had li rnited prior experience 
with veal, Only 8.5Yo repor ed no 

previous 8xperience with veal. 
Retdil ·uts were prrced from $0.69 

to $1.09 for the low priced cuts to 

$2.29 for cutlets. Most of those buying 
veal sard they dtd not mrnd paying a 
hrgh price f r good , tresh veal . They 
didn't seem too concerned about pr tce 

if veal was avat lable. O thers. who were 

no L accustorm~d to eating eal, 

cornrnented lu interviewers !hat the 
prices were too l11gh. 

Seventy-five percent of 1l1e 130 
cunsumers -]Uestitmed indicated that 

they would pay 5 ·ents a pound more 
for th1s quality veal and 50% were 
willing to gc 10 cents morE:. 

Over 60% of the tamilies intervrewed 
a[ hOtnt' purchased the veal because 
they l "ked veal and the wal looked 
goud. Only 7% dtd so because of a 
desire for something different_ Ninety 
percent of the respondent · purchased 
the veal tor a routine meal and nearly all 
were pleased wi lh the appearance o1 the 

product. Data trom tile .::onsumer 
prAferP.nce stud did not indicate a 
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Figure 1. Growth rate (adtusted to equal 
birth weight) of calves fed rations of 
whole milk or one of two milk 

replacers. 
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Views in 
In Range 

Evaluating Alaskan Efforts 
Live-stock Production for the Future 

By C. WAYNE COOK 
Chairman, Department of Range Science 

Colorado State University 
Fort Collins 

I t seems log1cal to assume tha l 
Alaska's population will more than 
double within the nex1 15 to 20 years. 
Much of he increase may be only 
summer home residences. The western 
mountainous states below are rapidly 
becoming crowded, and better than 
average salaried r i ty dwellers will be 
looking to Alaska for relaxation and 
relre from crowding. Sut-ial behavior 
demands this release at any cost in 
present day thrnking. 

Since much of the western range 
lands rn the United States below are, at 
present, being devoted to otiwr uses 
such as wilderness, rC'creation, suburban 
blJildmg, and summer or seasonal horne 
sites tor urban dweller-, i I is mevitable 
that tl1e western states will soon become 
importers o1 meat rather than exporters. 
For this reason it would seem that 
Alaska should plan to supply more of rts 
domestic meat needs. Australra is now 
expor11ng 80 percenj of its total beef 
supply to the United States, a11d 
ArgP-ntina rations meal in their country 
to meet the1r commitments to Europe 
and Asia. Brazil has a rather la1 ge range 
resource po ten t1al but it 1S even furtller 
behind than Alaska. L1ke Alaska, it 
must develop the land, transportation, 
and packing and rnarke ting faci It I ies. 

Dr. C. Wayne Cook, 011 intemational 
expert in range liveHock produdwrt, 

spent three WPeks during the summer of 
1970 asses.~ir1g 11la~ka 's beef-raising 
effort.~ and problems. Dr. Cook is 
f'lwirrtUJII of the Department 1Jf Range 
Scienre at Colorado State Univer.sity. 
He has been a con.~ullant 011 live.dork 
matters in Australia, Brazil, Argentina, 
and Mexit:o. While /t en~ in II Iaska he 
exprPSSPd n dPep iniPrest m it.Y 
problem.~, pote n tial and future. 
Following are in froductory renu.zrks in 
his report. 

A t p r esent, livestock meal 
production In Alaska does not make a 
substantral contributron to the state's 
economy but r t does have - ra tiler 
sign ificant potential to do so rn the 
future if properly developed. Horne 
grown meat is a means of processing an 
otherw1se wasted forage resource. Th 1s 
creates a new dollar in th~ State and 
also an enterprise that causes in trastare 
turnover of Parned monies. 

Oevelopmert of the A laskan 
I ivestock Industry in proper perspective 
appears to be ir dtre need of I inancial 
aid and technical assistance. Finanr 1al 
aid 1s m~cessary lu carry out resear .h 
and supply solut1ons to the many 
prol.Jiern · confronti119 an undevelopecl 
industry . It needs technical assistance 111 
develoring a plan. The plan sl1fJuld bE 

prer~eded by an 1nvE:ntorv of the 
complet <rgrwul tural resources and 
their importance to future growrh and 
development of Alaska. 

S1nce most of the range lands and 
potential pasture lands are owned by 
the State of Alaska and th Bureau of 
Land Managemen t, it would seem 
advrsable for the State Departmen1 of 
Natural Resources and the BLM to 
cooperatively undertake the task of 
inver1torying the area of range land and 
the potential pasture lands rhat might 
be converted from native vegeta tron 
cover in llle State of Alask<~. No one can 
accurately evaluate the mal)nitude or 
the irnportanc of a fully developed 
beef program m the State until tli has 
lleen dt:itermrned. 

Resurgence Noted in Alaskan Cutworms 
A H. WASHBURN 

Research Entomologist 

1970 markerl tl1e resurgenc r f the 
LUtworm as an important pest a· 
agr1cullural rops in Alaska. Cutworms 
are the larval 'itages of a group of stou l 
bodied moths of the farn1ly Phaiaenidae. 
Their populatton flucttwtes grP.atiy from 
year to year in con trast Lo the more 
constant nresence ot root maggots. 

A cutworm outbreak in 1943, 
probably the most serious that has 
occurred in the state, gave imretu to 
the beginning of agricullural 
en~omo l ogy in Alaska. Cutworm 
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populatiuns i 1 Alaska are suppressed 
uue to :JrPa natural pressure from a 
r.omplex of paras lie wasps and flies, R~ 
well as Jiseases incited bv viruses am.l 
bacteria. In addition there are a nurnrer 
r)t predatory ar~imals and lwds. Sea gull;; 
ar - one of the common indicators of 
cutworms in near-coastal areas; large 
numbers ot gu lls appear in fields newly 
planted to cereals or ar .nual hay cmps 
when cutworms are abundant. 

One o I t!11. reason for the 
f luctuations in cutworm populatron IS 

host sp!:1cificity of the wasp parasites. 
Under avnrable concli ions. the 

pnras1tes build llp in numbers so that 
the .. utworms are practkally elimmated; 
witli dec:rea~ m ava1lable orey, the 
wasp jje of1 and toke longer to build 
Uf'l again than do the cutworms. 

There c1re approximately 9!J specres 
of thtJ cutworm famrly ~ nown to occur 
ir the state, but fortuilately there 
appear to be only four species of 
economic 1m ortance. These are the 
red ba r.ked r ulwnrm, the s olted 
cutworm, the w marked £.urworm, and 
the black army cutworm. 

Th ' red-backed cutworm io:; by far 
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So Many Questions - So Few Answers 
WAYNE E. BURTON 

Associate Professor of Economics 

DONALD H. DINKEL 
Associate Professor of Plant Physiology 

FRANK J. WOODING 
Assistant Professor of Agronomy 

Agriculture tn A laska has a 
substantial development potential which 
has bee11 or1ly partially explored and, 
"some l:ombina tron of commercial 
<:~gricul ture and subsistence agriculture 
tt1at is capable of evolving tnto 
commerctal agriculture would seern 10 

be mdicated."l istor ically , most of the 

the agricultural research 1n Alaska has 
been or ten ted to assist homestead 
development nd smal l commercial 
tarms. However, in December, 1969, a 
Memo1andurn of Unders and ing 
between a commerc ial venture, OHM , 
Inc., and tt1e University of Alaska, 
provtded the unique opportumty to 
study the feastbilt ty or large-scale 
commercial agricu lture •n the Tanana 
Valley. 

The Universit y o~ Alaska 's 
resp onsiiJil i ty 111 lilt project was 
d.leqated lo the 111 stitute of 
Agr it ultural Science ' College Reseilrr.h 
Cen ret. After init ial appra1sal of H1e 
project, IT ber:amc~ appanmt that our 
prrmary goal should be to determme 
critt-:al information dnd technology 
required for an evolvrng large-scale 
tarrning tndustry tn a new lands, 
settlf.'mmt-development area, and to 
pruvir!e consultant expertise and 
research inforrnilt tOII in the 

developmental process. 

The University-Institute's Input 

During early month of UniverstiY 
particrpa tton tn the project . activt ty 
may be charactenzed as interested 
cun osity and timtted "consultant 

experti ." 
f <J,.i l i tate 

Initial emphasis was to 
fer tilLer grants to I he 

crJoperative project . Resource and 
management studies were initiated by 
Dr . W2.yne E. Buri<Jn, Project 
Coor dtnator, to generate anrl record 
scier ifiL and economtr data tram 

1"Pianning Guidelines for the State of 
Alaska," prepared for the Office of the 
Governor, State of Alaska, Stanford Research 
Institute, Project 8183, December 1969, 
Chapter IV, "Agricutrure." 
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sut.cesstve development phases of the farming endeavor. Their expressed goal 
Del ta -Ciearwater farm unit. Some was to make the uni t "the most modern 
climatologtcal instrumentation was farm in the United States." Land 
installed. Regular liaison and planning c learing was accelerated by hiring a 
dialogue were carried out betWeen the second dozer. Additional land was 
Project Coordinator for the Uruversi ty acquired by term lease and purchase. A 
and the President of OHM, Inc. ( ... and "package" of farm machinery was 

talkecl of many Lhings). purchased from Deere and Company. 
By midyear , focus and tempo of the The Memorandum of Under tand ing 

Institute program had begun to change w as consummated to initiate the 
and gain momentum. Program eeds coope r a I ive research-development 
mushroomed due to the rate the Project, and dialogue was carried on 
case-study farm was growing. Rese rch w ith lnstrtu te personnel regarding 
inform ti~.>n uniq11e to the barley varieties, minimum tillage 
Delta-Clearwater area was conspicuous farming systems, ferti lizer use and rates 
by 1 ts a bse nee. Drought-induced of appltcattort, foundation sto -k for a 
problems accentuated agronomic and 
soil tertiltty questions. Dr. Frank J. 
Wooding joined the lnsutute research 
staff at allege in July and was 
immediately mvolved in the ereal 
gra ins-soil fP.r t ili ty program. The 
advancing scope of questions caught up 
WIth Dr . onald H. Dinkel In 
mid-October, 
pa la e-growth 

when tht:: 
fac tory" 

"pork 
concept 

emeryed . Economic studies wer 
e ·panded to include marketing of pork 
and horticultural products. A Pandora's 
bux of question had been opened. The 
full impact o l the needs for information 
and technology by a tast-growing , 
large-scale farming industry in a new 
lands, settlement development ilrea had 
exploded upon us. Year 's e d may be 
summar ized L>y, "So many questions -
so few answers." 

The Case-Study Farm 

and was ar.quired early in 1969 by 
OHM, Inc . , dnd a typ t cal 
homestead- type operation was started 
wrth the pur hase of a used dozer to 
clear land on weekends and available 
days away front a job in town. Sprin(l 
bar ley (Edda) was roughed-in just 
before treeze-up to evalua te dormancy 
planting, a cultural practtce tested Rt the 
Fatrbanks Experiment Station 
(1914-1915), and now used in some 
areas of Canadd. Trit icale was also 
dormancy planted. An xtensive searc:l1 
for information and technology 
applicable to interior A laska was earned 
out by OHM, Inc. personnel. 

During the winter of I 969-1970, 
development of L11e OHM unit was 

swine enterprise, confinement housmg, 
sw ine production systems, pork 
markeling potentials, and variou 
finn-development stra1egems. 

Minimum tillage with a large tandem 
disk and roller-pac~er, was used on 
newly cleared land. Some 90 acres of 
fal l plowed land was planted to compare 
till~qe ystems. Prevtously farmed land 
provided another compartson. Three 
vcmeties of bar ley were planted: Edda 
and two Canadian varieties, Gal t and 
Conquest. Fertiltzer was applted at the 
rate oi 320 ounds of 8-32-16 per acre, 
based on soil anHiysis. Some fields were 
also top-dressed with urea later rn lhe 
season. 

A 6-inch domestic water well, two 

1 0-inch 1rngation wells and equipment 
adequate for 640 acres, a 40 x 80 fi 
shop and storage bulld•ng, tour 
10,000-bushel grain btns. a "Bacon Bin" 
hog house, and the earth and concrete 
work lor a slauqtlterhouse certamly 
demonstrated dynamtcs ot he un1t. The 
air l tfting to Delta Junction of a 
foundation llerd of certitied specific 
palhogen-frer (SPF) swine empllastzed 
that ma1or inputs can be l1rough t into 
the development process in a matter ot 
day . Future plans tnclude 6 000 cres 
of naps, 200,000-bushel grain storage, 
a11 annual prodtJclion ol 14,000 
marketable hogs, 10 "pork 
palace-growth factories," a feed mtll; 

and a slaugtlter rlar l. 

OBSERVATIONS, RESEARCH NEEDS 

Land Clearing 
1 ni tial clearing was a traditional 

reoriented to large-scale commercial dozer operation dunng the w111ter. 
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pushmg matP.rials intn berm rows for 
burning Clearing wac; carried out on 
partia ll y LlearPd regrowth land, 

burned-over regr lWtll land, and primary 
forest cover. lr formatton on other 
clear ing procedures was reviewed, i.e. , 

cleariny firebreaks and contro lled 
burnirtg of standing t imber, chain ing 

down t<Hidtng timber 1ollowed by 
controlled burning, treating witt 
To r don to kil l vegetation with 
subsequP.nt controlled burrwtg, and use 

I medlantcal sltredders. A preliminary 
appraisal o f various clear mg systems d td 
not indtcale advan I ages to changing 
frorn do1er clearmg. How ver. more 
researdt is m:eded on problem 01 land 

c learing 10 determme comparat iv . c;osts 

and funct ional efficiency of alternative 
lllP.thods, and to evaluat. rPiativ•~ 

environ men tal disruption. 

Tillage Practices 

Twu til age prat:tices were used 
dut ing the 1970 cropping season, 
traditional r)lowing and the n inimurrt 
tillage system described previously. OnP 
fi(.ld had been lall plowed with a 
moldboard plow after 1 tearing, turnin~ 

all vegetntive ma terial under 5 to 7 
inches. , orne "dus1ing" c;curred d11rtn~ 

the win tn and early sprrng, and the soil 

was very dry at plantinq time. Moistur ' 
from l tght shuwers dtd little to i!llt'ViaiP 
the dryness in rhe top 5 inches of soil. 

Bar ley ~edlings emerged slowly and 
lHievenly. The stand waq stunted and 
trregular until after late summer showers 

<1rld top dmssing with urea. Grain 
mutur i ty was late and yields were low. 

Mtnimum ttl lage left vegPtativc 
material near lh. sur face anrl provtded a 
suitab le SPed bed. Small brush was rut 
with a brusl1-r.u tter. SontP. fields fat med 
urder his system appt:!ared to y teld 
more than twice that of the plowed 
f reid, suggestmg that moisture was 
utili1ed tnure .ffectively _ 

D if ferenC•)S m production were 
sui f ici en 1 to i ndicat(; need for 

manaq.'f'lcnt and PCunornic r'"St.ar It 
r.ornpansons of a numiJer of liltage 
practices and syst8rns. Emphasis ·hould 
be given to those systems which 
mmirnizP erosion ilnd increase humus 

r:ontP.tlt o f th ts v rv ;mmatur sod. 

Dormancy Planting 

Dorntancy pldr ttng mvolves sowing 
in late tall or early wrn wr when low soil 
tumperatur;~s n htbit germination. I t is 

cut lura! ractice that involves Lcth 
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advantages and d isadvantages that must 
be weighe against each other throuQh 
crit ical evaluations. 

About 50 acres of Edda barley and 2 
small lest plots of tritrcate were 

im luded 111 a test by the farm operators. 
Emergence o f barley was 11neven, 
perhaps due to the dry, tJpen wir ter and 
1 nadeq ua tc so i I p repara 1 ion. Huweve r , 

estimil ted yields were approxtmately 
20% greater than spr ing-planted Eddi:l. 
Barley-stripe darnage occurred and was 
cornparabl€. in tall and spring-plunted 
Edda. Altrough rhe inttial anempl at 
dormancy plantll g net w i th or.ly 
partial su .... cess, the results were 
su f li ' i ntly promismg to warrant 
further investigation. About 350 ilC:res 
f Gat 1 barley were planted in law 

St<pterniJer , 1970, l te t so i l 
temperatures rr.ached approxirniltely 3i' 
F. 

Dorn ancy·pi<H1t ing stud tes wer 
intt tated at C0lluge in tat~ September. 
1970. Four vari.,ties of barley (Eddi:l , 
Ol!i, Galt , and Conquest ) were ~own at 
Uw rate t)f 3 btrsi1P.Is per acr _at a deptll 

of 1 inch. The . sam varreties wtll be 
planted next sprtnu, so Lompansons can 
be 'Tlade. 

Research is needed to determine 
crt tical tt>rnperatures for germinal io11, 
11me of seedtnq 111 rPiation to soil 

temperat.Jre, depth o ~eeding, and 
seedtng rate;s. Stnc • w1~atlter varies 

consrderably lrotn year to ye<~r . several 
year. da I f rtJI~I i:ll least I W<J local ions 
w ill be n >cPssary before r onrlusior scan 

be made. 

Fertilizer Response 

By ~arly J Jly, barley 1 t SC1nte trelds 
displayed a sewn' nitrogen dctic:iency. 
Soil ana lysi5 1lso suggested phosphorus 
d,;ttcien•·y. Urea ferttliter obtained fron 
the Collier Carbon and Chemical 
Corporatton wa applted in lilte July ::J<; a 
top dressinf) at the rate of 100 pound 
pPr acre (45 lb N per a·~re).Ureil was 
wi tht1eld from areas in one r teld of 
Conquest for compariSOJ1. Applic:atiun 
of uma increase PStimated production 
by approx imately 500;(, anrl crude 
protein content: 0f grair fr'Jrn 13.S% to 
15.4%. 

Fer ltlrlY problems assortaWd with 

newly c: leared latld can be tmrnense, and 
t~10se en1 . untered at OHM were no 
e xc ep 1 ior . An intensrvc research 
program is eerJed on plant nutrit ion in 

newly cleared Tanana Villley sor ts. O f 

if'lmediatc concern is macronurne111 
requirement; for Vdrious crops. In 
addition, a rareful vtgilancP sltoulrJ b 

rnaint1i11 d for trre anpearance ol 
mtcrJt urriertt ddir te tctes. This sr ould 
in tude both laboratory analyse- ilnd 
f ield { xp1 rirnents. 

Sprmg Cereals 

!11 I 970, three b rowed barley 
varreties were grown at OHM: 180 acres 
ot Erlda ( JrtCIJJding tilt fall -planted 

aw,aqe). 5b0 a~.m ' 1 Galt, ;md 250 
iJC,res of Con 1ue L 

Edda barlf~V. -;rif(irtcdly an 

rntroduc tion from Swed~-;n, has been 
recrJntrn•'ndP<I for A Ius a stnCL' 1951 . 
Eck!J P•'r forrw:d pnxly "Jt 0111\11, due 
lr~rg1ly lr Si.'VP.rt• rnf 'StJtion !J bar ley 
str ipP (/ h•lm mtlrosporwm f..'T'Um ill''ll m), 

a fungttS dtseas-J usually nmtroll•erJ by 
sc,~cl treatment wi til mP. t ut ial 
(.Ompuunds. Unless ott;er cr ntrol<; can 

be found , th ·USDA bar. 011 ;;gri1 ulturat 
uSk: of mercurv rnav pl<1 .e littlitation on 
uso:· ol fdda i!l AI ,Js~a. 

G rlt 11<~:' ._onsistPntly perloruted well 
in te· ts r111 dryfdtld in WP.slt~rn Canat..!a . 
In fir 1 ycctr IJS<' at lite Delta .learwater 
farm, G.-Jil <lU t-v idded alld r•xhtbt led 
grerrter drorJqhl r·~srstanu:: tl1an r·tther 
EcJrJet Llr Cor•l'Jt'Sl. Its ilbiltt\ tu 
witli t 11ld <irr rqht <lpparenlly corn••' 
from •'Xl1'1151V root developrnPnl tlurirt~J 

early sta~ ot qrow!lt . G<JII is a 

stilf-st.rawed Vc'Htety, p tSSPssiti!J 
r ststance to IJOtl1 ludtJing and :t1ar terillg 
and showtng min Jr sus ·pptiiJiltty to 

luosc smut. 
Colli tiH'SI, r.nolllt'r Cartadic~n vartt ty . 

is taiiP.r qr lWHl£1 1t1an Galt r if Eddn, but 

h<~s qnnd ~trciW strPnl]tl . L<~sl year, 
Conqu•f<i yit•ldt:d less tlian Gall, but 
greatn itl<tn E:dda. Borh Galt and E Ida 
c PP•'alt 'd to be r.:tJrlter mdturinq than 
Conqut;:;t. 

T 1 favorabli' re:spot~se by tlw two 
Canodian varit tirJs used by OHM 
suyge~t' 11 at even bettct <rrteti<'c 11f 

bariPy rniqht lJu avnitablt lor int•'rior 
Alasl\u lrnrn Canada dnd otlt~'r sour• es. 
Bet tcr ldaptecJ spr iii!J VJttelir·s or mlt~ 
and wt1eat "l l!i!'1 rnay lJc available. 
emphaStling tilt! ne,ld fl.r ar t:xtensive 
prowam of v<Jriety s, r~er tng in ~vera! 

areas of tht' Tanartn Valley. For 1971 , 

v 1 i tv tr tdls we r Ianni cJ lor both 
Coi!Pg<: and tiL OtJI !a-Clearwater area. 
I n addrtior I• vurieliPS currently 
rPcomrn ndtJd, seed 0f new varretic: is 
bernf) t,tained trorn Alberta, M:mitoba, 
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Wyoming, Montana, and Suuth Da ota. 

Triticale 

Two var ieties of triticale obtained 
frorn the Jenk ins Foundation tor 
Research in Sal inas, Cali forn1a, were 
tested on the Delta-Clearwater farm in 

1970. 
On~ . Fas Gro No. 204, proved to be 

far superior. Fas Gro No. 204exhibited 
gcnetrc uniforrnrly, large heads, and a 
high degree ot tiller ing. This variety rs 
now availab le lrom the International 
Commodities Corporation , Amarillo, 
Texas. The other variety, a Hunganan 

development, had genetic variabrl ity , 
sh11veled grain , and part ial stenl ity. 
Both var·ie t ies appeared to be subjec t to 
day length sensi Livity and were stow 
matur ing. However, mature seeds Jere 
harvested in lat September. Problems 
may have 1.Jee11 cornJ.)ounded by drought 
and nu tri uonal inadequacies vi den l 
throughout the ftrst half of th growrng 
season. 

Tr iticales esult I rom a cross between 
two distinct spec res, wheat and rye. 

Nobel pri ze winner Dr. Norman Bor laug 
has termed trit icale as " the first 
man-made spec ies tilal shows promise of 
becom i ng a ma jor cere I crop. " 
Triticales h;we been grown under many 
diverse cond itions. Major research 
programs with tr iticale are now being 
conducted in Canada, Mexico , Spain , 
Sweden , California, and othor locations. 
Many variet1es exh ib it super ior QIJal i tle 
as a teed gra in. They have been reported 
to conta in h igher levels ol protein and 
certain essentia l amino actds than other 
cereals. 11 1 feerli ng tr ials w i th ca ttle (lnd 
swi11e, tr i t ica le hns often been P.qua l to 
or better than barley, wheat. and 

sorghum. 
Tl1e init ial resu l ts with Hiticale 

grown CJt OHM were sufficiently 
promising to justify continued r search. 
ror 1971, thrs will involve variety 
screening of seed obtc:uned from Canada 

and Call l ornia. 

Winter Cereals 

A new program was init iated last 
summer w scree11 varieties of winter 
cereals 111 the T nar1a Valley. Seed was 
selected from winter-hardy and drougl1t 
resistant varieties , most of which are 
grown in the Northern Grea t Plain and 
Rocky Mountain states. Nine winter 
whea l vane ties and one wi n ter barley 
variety wer planted in mid August at 
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Delta-Clearwater and at College. Seed 
for six of the wrnler wheat varieties 
(T rapper, Trader, Warrior , Lancer, 
SeouL 66, and Omaha) were ob tained 
frorn the Un iversrty ol Nebraska . 
Roscoe Taylor, Research Ag1onomist at 
the Pa l mer Research Center , 
con td bu ted seed of three wm t~r wheat 
varieties (Froid , Kharkof , and 
Blackhawk) and one winter barley 
(Composrle Cross). Seed of additional 
winter vane ties of wheat and bar ley are 
being ob tained from Mon tanfl State 
Un iversity and the University of 
Wyoming. 

Past performance of w inter c:ereals in 
the T anana Va l ley has been 
characterized by poor winter su .viva I. 
Some years, most of the var ieties tested 
winter-ki ll ed. Th is may have been 
r:a used by lack of hardiness or 
suscept ibi lr ty to snuwmold . Progress is 
beinq made rn breed rng programs. Each 
year new varieties are 
m re wrnter-hardy 
predecessors. 

The Swine Enterprise 

re leased , some 
than t lle i r 

BreecJi11y stock for the swine pro ject 
wa!l purchased irr I ow a af ter <J concerted 
$arch by the farm operators. Specific 
nathogen-free animals were se lected to 
minimize possib le disease problems. 
Several different age were pu rchased to 
in itiate a year round farrowing program 
haL would m ximize use of the housing 
fac ility an d provi de year-round 
distribut ion of pork into the market. 

ows were crossbred Yorkshi re x 
Hampshire x Spotted Poland Cl1ina. 
Boars werr-> purebred Yorkslri re, Duroc, 
and Ches ter White. Rotational 

crossbreed ing w 1l l be practiced and 
performance testing w i II be in itiated by 
the farm operators. 

Feed ing programs are in tended to 
maximi ze use of farm-produced barl ey. 
Ini t ially, whole barley ar 1d protein 
su p p lement were fed. Grinding 
equ ipmen t has now been insta l led and is 
in use. Pigs are fed ' tarter unti l five 
weeks oltl, then gradually cl anged 10 a 
barley-based ration. 1 ore refined 
nutririonc l programs wil l be developed 
as the swine enterprise p rogr . sses. 

T he in it ial swine h ouse is 
two-f loored , circu lar-shaped, 48 fi . in 
diameter, and insu lated with 3 incl1es of 
ure thane foam. Temperatures in the 
fac il ity have var ied tess than 5 degrees 
above and be low the 65~ F standard. 

Constant air cirLulatior is maintaine 
by a modi t ied lreat in g-cir·culattng fan 
system. Waste d ispoS<II is vi a l'Overed 
log-cri b-type cesspoo l. 

Rev ir<w ot informal ion on waste 
d isposal ~ystems suqgests the Llse of 
aerated lagoons, b1ological reduction 
systems that could provide prote in feed 
supplemerll and a C02 ·02 exchange 
system that could be incorporated ir to 
the tota l operation. 

Tile _nn _ep t of a "pork 

pa lace--liorticultural growth factory " 

emerged from valuation of al ternat1ve 
uses of second-story space 111 large 
quonsel-type burld inas being considered 
for swine ftn1shrng operations. The first 
buildmSJ of tt11s k1nd IS to be erected by 
midyear 1971. It is anticirated that 
l1ogs wtll be feet on the lower floor and 
horticultural crop produced on the 
upper floor. This concept stirnulated Jn 
in t ens ive search for researr:h 
informat ion and advanced tec11no togy 
t o init iate a "lir~t of It:> kind" growth 
factory. 

The Horticulture Growth Factory 

Produt tion ol rrops in a completely 
controllecl Pnvlronmen1 has been 1he 
quest of growers and hobby ists for 
years. Recent research applications rn 
l ighting , use of carbon d iox 1de 
enrichment, hydroponic culture , and 
improved vane t ies adapted to control led 
environments suggest the feasibrlity of a 
" growth far tory." Alaska, where tile 
cli mate restr icts grow1h of crops to a 
short season, could benefit from th i. 
kind o f food product ion. 

The I nsti tu te 's horticulture research 
at Delta-Clearwater has been lirnited to 
a cooperCJtrve venture on rl1e site of the 
OH M development , where d sma ll 
"growth factory" prototype ha:; been 
erected adjact>nt LO the "Bacon Bin." 
Several ,;ommercra l and experimental 
lighting systen1s for plant growth are 
being eva luated. The pro torype has 
atmospheric interchange wrth tt1e swine 
fac il i y, so that results can be obtarned 
on the possib ility of ut il izing excess 
carbor . dioxide from t1 e swrn facility 
to enrich tt1e atmosphere in the 
prototype. Oxygen-irnprovtxl air is 
recycled back to the swine. 

Re lated research obJeCtives of the 
l nstitule ar to test developin g 
knowledqe and advanced technology in 
a totall y 1ntegrc11ed auto natec.! system 
of produc tion. A search for the most 
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recent Information on automated 

pro d11 c ti o n, hydroponic systems, 

I i ghting techn iq ues , and C0 2 

enrichmen t procedures l1as been 

conduc ted. 

To accomplish tl1 ere objectives, 

present greenhouse studies a t Col lege 

are being expanded lo be more 
appl icallle for ·ommerc1al qrowers 

interested 1n total or supplemental 

light 1ng 1r1 [lrcenhouses or "growth 

factories," and to those interested in 

au tomated growing svstems. Variety 

tes ts of lettuce, tomatoes, cucumbers, 

radishes, turnips, gn~en onions, ar1d 

strawberries will be made to find th 

kinds best adapted to "growth factory" 

produclion. Present greenhouse varieties 

o f some c.rops, such as tomatoes and 

cucumbers, may not be: desirable 

because of c e rtain grow t h 

characiE'r istics. Tomato plants with a 
large number of frui ts 111 the f irst two 

t russes •:auld bt.: l1mi ted in he iglll to 2 to 

2}S fee l and would be clorer to the light 

sourcP dur ing their growtl1. 

Several cornrw:rc 1al l 1gh.ti ng 
companies ar develupmg more etfic ient 

liyht sources spec1fically for p lant 

growth. Better methods of reflect ing 

light to tf1e plant are avai lable lnd11Stry 

reports sugge~t that Plllsing or 

in termittent light IS more effir·ient than 

steady l1ght for certa in plan Is. Such new 

Sources of Nitrogen for Bromegrass 
(Contuwed from Page 18) 

from the so il was increased by 

potassium w l filt• application on ly when 
ammon ium nitrate was 11sed (Figur,.. 2 ). 

A rn m o 11 i u m n i t r a [I res u I tecl in 
c·msistently greater nitrogen tJp take 

than ilqua ammonia. 

L ss !han half o f theN added in the 

spr lng was recovered hy the plan 1 when 

aqua ammonia was used. But w i th 

ammon1 u m nitrilte, oracucally al l 
applied N was recovered. N i 1 rogen 

recovery of 135% w itl1 potassium 

su lfate fertiliza tion indicates removal f 
N alread present in the .:;oil. 

Applicatron o f potassium sulfate to 

the soi l in 11 e spr ing produced an 

increase 1n he avai lable po tassium in 
the soi l after ~rapp ing on Aug11st 8 

Veal for Alaskans 
(Cfmtintu•dfrom Pa{!e 19) 

diffen:mtial in preference between the 

m11 k and replacer fed veal. 

Th~re is a smal l but growing market 

for veal in the Fa1rban s area. Per c:ap1ta 
consumption o l veal was 0.7 pounds 
there coMpared w 1t11 4 pounds for ttw 

ent ire nited Slates. Low consurnption 

aiJpearecJ to be rela ted t a 11 Inadequate 

supply ,)f good quality , tresh veal . Both 

retailers and consumer expressed a 

desire f Jr more. Assummq a morP. 

adequ;3te supp ly of v al, per capita 

o::onsumpt1on could be expe<' ted to 

approach rhe U.S. average. 
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(Table 2). The relative decrease 1n 

ava1lable potassium, when K was used 
with amrnon iurn nit1 ate as o mpared 1n 

aqua ammonia, 1" rile resu l t of inrreaStd 
qrass qrowth ilnd removal of potassium 

The oil reaction (pH) of plob receivin9 

aqua ammonia rema111ed rela tively 

consta n through th~:- season as 

comparccl w thP decr8ase Jn pH 

exhib ited by tl1ose nlots that 1eceived 

am1110nium mlratro. 

Available N03 -N in the soi l after tht: 

two grass harvests was xtremely low 
excep t w ith those plots rh<H received 

ammonium nitra te wilfwut potassium. 

Growth on these plots was limited bv 

low potass1urn level and . hence , th 

plants wer unabl to u ri l1ze all tl1e N 

avai l ab l t.!. N<nther the availabie 

phospt1orus nor the total ni lrogen 

content ot the soii ul'ter l1arvest was 

related to fertilizer treatment. 

Under the cond1t ions ot this 

experiment, the bromegrass yields and 

the residual ava ilable N03-N in 1l1e so1l, 

ind ica te ammorHllm nitrate IS vastly 

superior to aqua arn 10nia for sprinu 

topdressin~ of l.Jromegrass. TIHe poor 

resu l ts w i ill aqua ammon ic1 ind1cate 
co11siderablc I JS.<; .JI applied N. Even at 

I he low temperatme 1 47"F. much ol 

the n itroye1 appl1ed to the oi l surface 

must havF.! been lost to the atmosrhere 

(volatilized as ammonia) before the 
ammnnlurn ion 1 c.uld be <Jdsorbed to 

the so il col lo ids. 

ideas ancJ develorments 111 be tested at 

the College research facilil1es, and the 

best l igh11ng systPrns Will be ident1 fied 

tor particul fl r ·-raps. 

Economic development in Alaska 

would be Pnhanced by use ot j(,ral ly 

produr·ed growing media for a 

llydrc•ponic system, so st Jtlies at College 

will be intens1fiP.d 10 further evaluate 

the usefulness l 1 local urnvels, sands, 

and peats. When fu lly developed , tho 

"growth fa Iones" shuuld bru •o 

year-r >uncJ fresh veue tables and f ru it to 

IIH; inhabitams of ti1P r ortll a11d an 

increased dependabi lity of production 

in rnor so llhern cl 1mes as well . It 
sh•Juld enhar11 ... the quill1ty ol l iving in 

lhP 1101 tl1 by Jlsn rnakmg po t rdants and 

I lowers avadahlt• on a year-rtHind basis. 

Marketing 

Devetopmenl of the OHM t arm is not 

yPt dl the srag~! wherl' marketing is ilfl 

urgen problen Barley product ion i 

Pllfnarily Intended lor use as fe(}d for 
Hw sw1ne Pnterpr ise. Due to an 

lrllegrated producllon system for par 

throuqh th . laugiller plla'ie marf €:ting 

will be at the drs lributor level fur fresh , 

and possibly •.ured, p rk. Preliminary 

i ntrastate markel pro]edions and 
limitl!d exp lorat ion o1 possible cx po1 t 

mark<> s for pork havP been completed. 

Ma1"' ~pPr·ifk stud ieS ot market 

i nfr-!strur tures, and intrastate and 

export markLTS will soon be iPitiatec.J . 

Horticu l tura l and florir.ulturill 
markets are of less i nn•ediacv . 

However, 1narke1 inlrastrurlure studies 
are 1r1 pr tJccss, which will provide not 

only mar~.et rararneter esl i rnates fo r 
such .rops, IJul will alsu provide 

i nlur1nati<m regaruiny rr .. sent 
production dat · and seasonal 

distribution natte1 ns al rlu r~:Hail level. 
Time . •nPs data .;ollec tlo 1s IJ;we bee1 1 

in itialed for yreenhnuse ··rops. 

SUMMARY 
Tt P University of Ala~ka-OHM, Inc. 

conpcri'll lv project hciS JHOvlded a 

.ilse-study oppnr IUmty to observe and 

:,ludy 1he pr 1Ces:. of l.;~rqe-scnle farm 

develnrment, wh1le Jdentdv1ng l1rn1ting 

problems 1n vanous cntPrpr ises a~ they 

develop, so timely expel tise and 

resear~..h ,u1Jpor t ould be staged. The 

pro1ecl also has provided th~· stimulus to 

CXIJiore mew and different onc:Ppts lhat 

may enhance prodw.t i011 opportun ities 
fo r presen l and pu ter11 ial Alaska 

f rmers. 

Ap-ohoreal1s April/1971 



Dr. Yvonne Aitken views a plant of slender wheatgrass prior to dissecting tillers for 
microscopic examination of progress of growing points. 

A Distinguished and Charming 
Visiting Scientist 

During the growing season of I 970, a 
botanica l screntist from "Down Under" 
studied crop plant behavior under the 
long, subarctic photoperiods of Alaska. 
Dr. Yvonne Aitken of the School of 
Agrirultur , Un iversity of Melbourne, 
resided at the University of Alaska at 
College from June unt rl October. Here, 
in coopera tion with Institute at 
Agricultural Sciences personnel, both at 
College and at Palmer, she conlinued 
studies tha have taken her to many 
parts of the giCJbe. 

In eacl1 plac~ visr ted, she has grown 
certarn carefully selected varieties of 
cereals , forage grasses, and lcgu mes. 
Growing the same varieties at the many 
differc.:nt locations permits Dr. Aitken 
to assess the in11uence of environmental 
factors on p l ant growth and 
developmen t. l hese results enable her 
to make comparisons among the many 
different environments visited, as well as 
comparing eacl1 w i th her Australian 
homeland. 

Each of the several study locations 
has been arefu!ly selected for its 
unique characteristics that affect plant 
growth. Alaska wa chosen for 1ts 
north-latitude position where one 
specra l env rronmema l characteristic 
preva ils tha l was ne essary for her 
studies l ong mid-summer 
photoper iods th at affect many 
dewlopmental responses in plan ts. Dr. 
Aitken brought to the Inst i tute skills 
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and knowledge that complemented and 
broadened resident scientists' programs. 

Beyond her professional interests. 
Dr. Aitken acknowledges a strong bond 
t the beau ties of nature everywhere 
bu t especially those which reach 
majestic expression in A laska. During 
her stay here, sl e twice visited Camp 
Denair, a natu re-lovers' re trea t on the 
border of Mount McK inley Nat ional 
Park. There and elsewhere in the state 
, he p h otographed, sketched , and 
pain ted Alaska's iJiants and vistas. A 
very competent water-color artist. Dr. 
Aitken has recorded through this 
rnedrum a treasured col lection of scenes 
f rom her wor ld t ravels. 

She interrupted her Alaskan stay rn 
m1d-su mrner to journey to the " Lower 
48" and on to Iceland, Norway , and 
other European po1nts; in Finland she 

isi ted a research stat ion above the 
Arctic Circle where studies related to 
the International Bio logical Program 
were of specral interest. 

Dr. A itken has been an active 
contribu tor to Australian scientific 
journals; she has published numerous 
professional papers from her studies 
dealing pr incipally with flower initiation 
in various crop plants. 

From A laska she traveled to Mexico 
where she currently 1s growing another 
crop ot test plants fo r assessment of 
their responses in the h igh alt i tude. low 
lati tude environment at Chapingo in the 
Valley of Mexico. 

Ecology, 
Enviornment, 

Agriculture 
(Continued from Page .5) 

our agricultural reserve will be gone in 
on ly 50 years, more or less.2 

Furthermore, tile curve denoting a 
dramatrc rise in yields over the past 30 
years is showing signs of flattenrng. This 
is particularly true when relating the 
overall appl rcation of fertilizers to 
y relds. In the pin ion of Horsfall, it 
indrcates that "unless we l1ave some 
quantum jump in our technology to 
increase food production , t11e 
r1a1ionwide increase in the use of 
fertilizer wi ll produce an ever lessening 
effect on crop production with the 
passing years." 

On the other hand, we at 
Agr icultUr"' l Sciences feel that, with 
sufficient research effort , yields could 
be sJgnJficantly increased in Alaska. The 
amount of research that hns been 
applied t the problems of yield in 
Alaska is woefully smal l when compared 
with that conduc ted in other regrons. A 
great deal needs to be done in the areas 
o f finding, se lec ing, and breeding better 
adapted plants and 1n determining 
proper management proct::dure for 
particular kinds of plants under given 
sets of conditions. This applres to all 
aspects of awicultural research, and this 
kind ol research can ensure !.hat 
agricul ture and other act1vilies are 
con due ted in keepmg w ith good 
pr i nciples of environmental 
manage men 1. 

With the r mprovemen t of the 
agr icul tural picture in Alaska, an 
economic base will be provided for 

opening up areas that are now 
inaccessrble xcept to a few. Sucll areas 
can be enjoyed by the sightseer, 
sportsman, photographer, walker or 
jogger, snowrnobi ler, and other 

utdoorsmen. Thus, agriculture and the 
knowledge gained therefrom through 
practice and research can contrrbute a 
useful pleasant, and enriching drversrty 
to the landscape of Alaska. 

2The Green Revolution: Agriculture in the 
Face of the Population Explosion by James 
Horsfall , In THE ENVIRONMENTAL 
CRISIS, Yale University Press. 
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Resurgence Noted in Alaskan Cutworms rcontinurdfrom Page 20) 

the most important and has been tt e 
ma1n destrur ive specms m all of the 

A laska outbreaks thus far. It 1s also 

one of the most serious cutworm sper;ies 

in the [.lraine regions of Canada. 
Represenwtives of the group are widely 
distributed. Some have been found as 

far north as the tundra area cHOtmd Pt. 

Barrow. Most spec1es feed on native 

vegetat ion and ar ~ seldom nn11ced 
except hy those pecifi,~ally loohing for 
them. 

All of the dConomJcally important 
species verw1nter as larvae. It ts often 

possible to careful ly warm those found 
in rrozen soil or ice and haVI~ them 
revive, crawl around, and even resumr. 
feeding if su1tahle food 1s ava ilAble. 

Black light traps ol lect large 

numbers of adult cutworm moths in 

Arr il to mid-May_ and a am from late 
July to f reezeup. Unfortunately , these 

raps do no1 attract the species of most 
economic Importance 1n A laska. In the 
per iod of maximum day light, ligh t traps 

arf! ineffective and tha t is when the 

adults of the red-back d cutworrn and 
other economic species are llyiny. The 

species collected in greatest 11umbers 

over the years ts ~\_ylena tlw rncin Pu1. · 

Crarn. wh ich has no common name. 
Cutworms arP d ifficult to rear for 

experimental studies. They are 
cannibalis t ic <tnd JTtust be raised 1n 
ind ividual containrrs. The mos 
Sdlislactory merhod has been t 1 pi<Jce 

Frozen French Fries for Alaska 
(Cont irtuPd f rom P11ge 18) 

table, the color, flavor, and texture were 
excellent. 

Other marketable frozen potato 

products for wh ich Alaskan potatoes 
st-wuld be well sui ted are hash browns, 
pqtato patt ies, and conr~eivably , mashed 
potatoes. 

Processin'.] of frozen potato products 
would provide en try ·for A laskan 

yr owers in to iJ market no t preSP.ntly 
available to them .. It wou ld prov1dP the 

Alaskan r.onsumer w i th ex cel lent local 
produc ts and extend Ll e marl<eting 

season to a rull 12 man ths. It would 
provide a use for good pot-atoes not 

Time of Planting 
Is Critical 

(Continued from Page 1 /.) 
early July had little effect on Engmo 
timothy heading t.he follow1ng year; 
seecJ yields from the fi rst five planting 
dates ( Ma througt1 July 8) were about 
equal. With later p lanting (mid- July 
through mid-September) Engrno seed 
y ie l ds l he followinq year were 
progressive l y lower. The more 
sou'Uwrn-adapted l imothies, Climax and 
Clair . w inrer killed almost completely 
and produced no seed (see o l1o to). 

These resut LS are of vita l concern to 
Alaskans planniny to grow seed of tl ese 
grasses. T ime-of p lanting r an tnfluence 
drama ttcally the econOI"ltC success of 
seed-gt owinq here . Research is 
continuing on several other management 
procedures importar11 to qrass seed 
growers. 
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presently uti l ized, and wou ld allow the 

marke ting o l an even better quality 

fresh potato. 

Processing will undoubtedly r.hange 

Lhe who le Alaskan potato industry if 
the sanw trend · occur here as in other 

a1 eas when processing has gained 

importance. 
The most important change w il l be in 

the marketinq structure. Processors 

market not only processed, bu t fresh 

pota toes as well. Processors oftFHl 

contract for a total crop, establ ishing a 
price based on the percentage of U.S. 
# 1 potatoe delivered in a (:liven lot. The 

grower will no longer wash . grade, and 

bag his potatoes; th is wtll be done by 

the processor who wi ll take tl1e very 

best for th freslt markeL 

We must be careful not to think ut 
the processor as a user uf waste 
potatoes. In somA respects tlw processor 
may havP stric ter requirements than the 

fresh market Defects tn po la toes cause 
the processor the same kmd of loss thaT 

the l1ousewife susta1ns w~1en she buys 
tltem. ·1 he tter quality the processor 

can get, the higher t1is proportion of 

saleabtt:: product, and tile mor12 llP ca• 1 

altord tc.. pav tile grower Al~•l tlwrc iHP. 

certain qual ities needt:d i1 1 p•lli110t~<; tu 

make specif i1; products. It may be son1" 

time, lor instance, befOJE' Alaskar1 

yrowers C<ll l ~WJduce a consistently 

SlJu:r-ssfut ciJIP~'ing 1 otatu or nn 

(Con t i11ued on J>af!e 27) 

tht'm in ind1v1dual , sterii11Cd p1t I boxes 
l..OrttainlniJ a small amoun1 of drv sifted 

soil. We ff,ed them at about 48 hour 
intervals on lambsquaner leaves. They 

usually consume a ·i11gle leaf in that 
t1me sran when small b Jt as they 

mature more ioliage i'i requ ired After 

pupation Tt is necessary to wait about 

three or four weeks for •he emerge::nce 
o f tlw adull motl1 or its parasite. 

Of abuut 300 field collected 
l:Utworrns reared in 1970 on ly 20 
parasitic wasps emerged . Abou t an equal 

nurnber dted from aisease mdicat ing a 

fairl y healthy population :md a good 

posstbJIItV of f urther trouble with 
cutworms in 1971 . 

Tl1e feedmg habits of cutwoJ ms are 

qu1te character ist ic. Small sucw lent 

plants are of ten wt >)tl at gr :JUnd level . 

Larger, rnr>re mature plan1s r"'lay t1ave 

only m1dfb and main ~tern remain ing 

after heavy feeding; with lighter feeding 

only a few hules may be ~aten 1n the 

leaves. MtgratHJn of feed1n cutworm is 

u~uall y from tile edge of a plowed fiP. Id 
toward the cen te1 In sor'1e fie lds a 

notable preference tor certa1 1 speci·~s of 

plants is often apparent In ltt•lds uf oat'> 

and peas, thu peas arc f IF'n at tacked 
before 11 1e oats. In fields where 

larnbsquarters are pre~nt, this Wf!ed is 

usually preferentially eat.:n frorn the 
nurmal mtx 1 ure of weedy spec ies. 

Culworrrs are morP. diffictJit to 

contrf I i r the soil is drv ,md a dust 
mulrh is present. se of msectJf ides is 
rnore effet l•ve when combined with 

irrigation SQ that the treated area can be 

kept 111oist. 
The P.ven tual phastnq uut through 

regulatoty resTric.;tiOJl of the rnore 

pers1s tent ch lormated llyrlro1.arbon 
inSJ ct1cides will rna e it more difficult 
to ,~ontrol cutworms. ! n orrJer to r 

dJaLJJlOn to be effective i ntt 1Sl be 

worked into 1 soi l. This can be done 

prinr to plant ing witl1out mu I' 

dif . icul ty bu is more of" problem alter 
the plant'> are up. Carbrtryl (Sevin) 

nPPiied to toliaye ·-:Jf I JrJer plants IS 

satisfa1 tory but beluw-grouml feeders 
are no t controlled safsfaclorilv. 
Tri1ltlorfon (Dylox) appears promising, 
as it is etfectivl' in other areas. However, 
as wi ll o thf'r non·pers1ste11t materials 
this produc l IS more expensive and wi ll 
requ1re rnore app lit:<Jtinns ror 
sa t isfactory CL)Jllrol . 
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Oat Varieties for Forage ((.nnt irllwtl frr>m Puf!t' 18} 

tl11ee varieti•:!. ~·roduced nr,arly equal 

J rv rnatter yields whenliorvl-;steu on tf 

:,<un an illsteacl of t.y ~tage of growth . 
Plant tPilJI t appeol'- :>On ewhat r ·lated 

to dry •notl"r Yl8ld, With Nip , the illOSl 
no 1hlt: P~:r :t>Pii<)l , belnl] dilllnSt as ti:il l 

as tl • h1~1her yieldHHt va r•tcties. Park , a 

lnt~o va11ety , produc<d a rea:;onabe d1y 

ma ter y ieltl . 11 nuug'l rei a r 1vely short 111 

hP1qf t dnd low 1n daily dry 111atter 

accumulation . Ona se l e<:tion , 

551 1 51·7-1R5. performed m lativ"!IY 

Frozen French Frie for Alaska 

poorly as a I ora \'I( producer, although 
ranking abovP Cwu-;p in al .-JSPects 

llh(lSUIEd. Tl" ot 1 r ~ I r•tior .• 

{31 11·5b-~9-95 Fi, ap1 Pnrs 1 ~nssess an 
lllll iSIIallv iavoralJh level of dry rr c1l ·r 

a cu11 ui<~I•Oil .ir\CI i: cH1 •xn lien I. furnne 
producl"r . 

The<;e r suits rflus1rme til differencl:! 
in perfcrmancP of oar vilri ti<:"s ~~r 

h r<Jge I" Jdl l tinfl: 1nwever. severdl 

years rnlor matir 11 . ;;~s well a for, q ' 

qua I it y data. ar.:: 1f essary to <~sses. tl o 

rJt;StrJllllllY ol CJ v u It ty_ Produc trl•n 11f 

::.eed ot Jdapwd torage vanotr1~ - 111 

Alaska would lessen deoendcnr.e on 

impvrt seed, s<rnH of Wille! . , s 

ff.'onLinued Jrom Pr,.<'eedmf! l 'agP) 

' ' I 1ll•: I ,,. d"'l yrlritt '<1. Pntillt •s 

J'.l l P '' llv tr' wr 111 AI, sku 111 bl:' fiS<•d 
f rr f1' • -!II lr • 'I' h fr lc!) dlld' rta11 1 Other 

ill' "' 1 '' drJCis, bur ..:vc•l wre. tile 
b'tT r !11• r w 11Jtettdl . tt1c better i.e 

l11 "11 produ·:l <~nd tl1t: bt:lt>>r the 

,l r.rp ability itr II·' lll.-ll kel. 

lh8 other t1a1 d . JllCtnt rates tile peel ing 

waste trot n t JllS of po til oes, ilr i 1 1ost 
ltkP-IY will I ave t.J f ind private rneans of 

dispnS<tl. Until new me hJds of waste 

dispo!ii!l ar" d<osigned spe 1fi,.ally f,ll 
Alaska , it will It: necessary to utiiiLtl 

ecnnology frorn other J r e<IS. 

There is nother ch<~nqe li a 

IJ(n ·essiny will bnny. Und•'r 1 he pre-sent 

systern, washing, gra<lin~L and iJackaging 

contrlbule<; ve1y l1 tre to J)rJIIution lf 

he nnvlronr'11 I l l. Tht-! IOUsewtfe s the 

onP wile accurnulates thr· wAste lrotrl 

p ·lmq. H1·r activirie~ are rcal!cred so 

he waste she accu ·1ulates in no tatu 

Alaskan potatoes can be processed 

intrJ useable frozen prod uc ts tu gi e t11e 

lonl produor arJdition, I JUtlets tor his 

crop. A rnr<rket f r fi5 to 7 million 

pounds )f fro, en potato products 
al1eady ex ists in the Railbelt Jrea bill 

this m,u ket pres .r tly IS sqv<'d by 

i 11ported I•) a r 1es. Have w be •n 

t'VItlt-•JlCt2d lJy !lit' reriOIITl 11-:e rJ f 

Cayusi", ;s 11 JU _stiotr.:Jbl.- V<~lue, 

Ho'lv":!v r. care must be exen.ised in 

' llii'll11J loc.1lly prorJu~eJ ~ed for 

flraDe. S lec11on 5511-51·7-185doe nrJI 

oop.~.:tr to be <I ~TISfdctory loraqP 

prrrdi JcPr , ,ithOUIJ1 it rnay b~::rrleasedas 

a []filtn vJnety. We will continue ro 

cvaluat. local and imported varicues, as 

well s llt'~ <.e lt c 1 iuns, t rrovide t l( 

besl toraye )dl r•osstllie 10 Alilsk1r1 

rqr i' lilturt. 

qv•·rlookrn•J a ff'at po enr1al tor 

preparation i scarc!:IY notir.oable. It her 

gar baqe 1s removed lN d n1unicipal 
aqency. than pub! ic tax mc1ney l<Jk<~s 

car" ot waste d 1spnsal. A pr Llt..€'!>Sor, on 

Pxpanstun ot our <JC]r1cul tural economy) 

A stu dy ot the economic fe<:~sibil i lY 

should gi e us the answer to th1s 
irnportarrt q 1estion. 
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