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From the D irector's Desk: 
Recently, the Production Credit Associat io ns o f the United States spo nsored 

a nudy by the Battell e Mem orial I m itu te en hied Agriculture 2000: A Look at 
thr. Future. A major part of t his Sl 1dy invo lvtJs predict iom on new developments 
in research and technology t o provide a fu turist ic glimpse of U.S. agriculture. 

For example, new pla nt ·growth reg ulators developed by U.S .D .A. ra.sear c hers 
arP predicted to increase crop yields a t li tt le addit ional cost. Plan t cell and tissue 
culture will speed devel o pment of· lr nproved crop varreties. Sensors on co m bines 
will determine the moisture content and cond it ion of grain and ad ju~t lhe sett ings 
of ~he co mbines for efficient harvestin\1 w ith thi'least d<:mage t o gra in. 

Technioues for embryo·trans fer reproduc t ion wi ll be a pplied to beef cattle o 
produce genet ically superio r beef anim als with uniform sex, w e ight, age, and 
fee<J '1tficiency characteristics. Hog product ion will see increased use of confme· 
mcnt systems w11h controlled environ ment . a nd lea ne r meat will be produced 
w tl, substantia l Improvements in feed eff iciency. 

T '"lese pred ictions are based on resea rch thdt IS currentlv in progress and on 
new tec hnology t ha t w ' ll have app lica iOI" in farming. In addation. they nn lect m ore 
than a centu ry o f agr icultural researr-h a nd deve lopment in the 48 conterminous 
sta es that have given U.S. agriculture .1 competitive ad v .. ntage worldwide. 

Agr icultural researc h and develo pment ir Alaska are scattered a nd less in tense 
than n o thar paru of the U .S. For !lxam ple. new lands n ow being developed fo r 
crop production in Alaska h ave 0 11ly f' ve years o r les) of larm1 ng h istory and re· 
search. NevertheiO:SS, a number o f re~ul ts from ag r iculwra l resea rch In A laskd are 
bemg adopted to 1ncrease production efficiency. 

Superior var ie tiEis of small gra ins ancl forages developed fo• Alaska by the Agri· 
cultura l Exper ment Station are be ing grown on new lands. Fertih1er recom m enda· 
l ions for new !ands are based on cur teiH re seafch In the Del ta arn.J Poin t MacKenzie 
agr1cu ltura l pro jects and on the Kena i Pe ninsu la . El oron deficiencies have been de· 
tec.ted in so ils of inter ior Alaska and coq ected with applications of trace amounts 
ol boro n t o the soil. 

Seed for 'Otal' barley, an ear ly- maturing var iety deve loped at t he Alaska Ag ri· 
cu wra l Experiment Stat1on, is now l1 consed for product ;on n A lberta, Canada, 
as w~>ll as in Alaska. 'Otal' is well ada pted fo r use an t he Peace River Va lley of 
no thE rn Alberta, w here 91 ow ing conrl ions are similar t o inten or Alaska. 

Moreover, research results in no tt e1 n A lberta m ay have aop l1cat ion in Alaska. 
Prel iminary research reported by A lberta's Agncultura l 9 ese:~rch Cou c il shows 
that barley with as much as 45 per cent mo is.ur'J co ntr.nt can b~o stra ight combined 
withou t yield losses. an important . ind ing fo r enviro nmen ts with coo l, moist 
hdrvest seasons. 

O~her resea rch in A lberta is devotQd to screening winter w heat varieties fo r 
re5 i~·ance to snow rn o ld in cool, rna st climates. S t ud ies at ~e Alaska Agr icul · 
tural Experiment Stat ion indicate tha the control of snow m o ld can lead to the 
successful produc tion of winter wheat rn Alaska. 

R!!search in progrt'!ss by Agr iculture C;~oada indicates that b oron sprayed on 
barley foliage is m orl! effecti ve tha11 boro app lied to the soil in incr ~asing the 
seleniu m content of barley grain. Ttm could be an important ~venue 1or research 
in Alaska where boron d eficienci es have been identi f ied in the so il and w here sup· 
Ph'tnen tation of locally produ ced feed grains with se lenium rnay be benef ic ia l for 
livestock health. 

As new Bgricult urai research is d eveloped in the north, scientists w ·ll d iscover 
new w ays of applying t he resu lts to 1mprove the effic ie ncy o f agricultural produc· 
lion . Th ese im provemen ts w1ll occur 1n Alaska as agricultural research ancf !arm ing 
exper l!nce increase in the state. They :Jre I ike ly to he as dramatiC as !ho se pre· 
dieted in Agriculture 2000: A Look at tht! Futvrt!. 

James V. Drew, Dire1.:tor 
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aseplic conditions. This work is the basis o f a potato-seed-production program being developecl cooperatively by 
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clude increasing yields and decreasing storage losses by eliminating disease organismfi from the seed. Disease or­
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AES Notes 

Dr. Gary A. Laursen, mycologist, has joined th e Agn-
cultu ill Experiment Station 5taff at ~ne Un1versi ty o r Alaska· 
Fa bank s as a visit ing ass istant professor of m•crobio ogy aher 
hav1ng spert two years a t ,fle Office of Naval Research (ON R ) 
1'1 Arlington Vi rgima. While at ONR m tile Washington D.C. 
3rea Dr. Laursen uar t icipated ln the lntergo 11 ernr11ental Person· 
nel Act (I PA) program as a program manager with the Division 
at Bic logic:al Sciences wh~re he duveloped Ci Cold Program for 
thll support of ba~ic research that addressed problems relevant 
to US Navy ancl Ma ri ne Corps cold·regiom maneuvers. 

Prior t{J his Wasl1n1gton assignment, Dr. Laursen was the 
asso c.<ne d fr ectnr at the Naval ArCt ic Rosea,ch Laborawry 
INAR U fn Barrow, Ala!ika, from 1976 to 1980 where he was 
responsible for all science CotlductEM J. His tlu ues on Alask a's 
nortt1 slope were performed at a timr. when th e University o f 
AI ~ska was the pmne contract or mspons rblr: for all NAR L oper-
at o n$. He jo ined UA F in 1976 for th is assignment. Or. Laursen 
came ro Alaska from Virgihia Po ly techn ic Institute and S t<lU'l 

un·vers·tv after completi ng h is Ph. D. 1n Botany in 1975 and 
conducting a fo1..0rteen-month postdoc toral fellowship. A full-
t ime research aJ}poirr trnent currently perm its Dr. Lau rsen to 
con<.luct stud ies o n the fungi trorn tundra, uor eal, aiiJine-, and 
subalp ne env1ro nments. 

An MS was e.•rned from the University of Mo ntana Biol ogi-
cal Stil t ion in 1970 Teach ng h igh-scrool biology fro m 1965 to 
1971 put l o us~ mformat•on gleaned during h LS BA stud ies a• 
Wes1ern Wash ngwn University (1960-1965) In Belli ngham, 
W~shlnglon His wife Beth and two daughte rs, Shawna and 
Heather, are happy to re turn to Alaska. 

Dr. Edmond C. Packee has jo ned the Fa1rbanks st [jff of tht; 
Alosl<.a Agdcuh Uial Expen m·en t Statron as assistnnt professor of 
fo rest rn<Jnagernent . Dr. Packee w1ll be working to bu ild a re· 
search program m forest management with emphasis on t imbt:r 
management in in terior Alaska. His specific goal is to develo p 
timber-management pract ices tha t wilt resu lt in the productio n 
of maximum, pract icable per-acre yields of usable wood fibre. 
He is a strong advoca[e of mul tiple U$f!. 

Dr. Packee was previously semo r si lvrculturist wi th the 
Woodlands Ser-vice~ Division of MacMil lan Bloadel L.mited 111 
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coastal Bntish Columbo~ He worked the i!nTir'l B.C. coast nd 
was located on VancouvPr lslar-d ·or t fteen years. Dt Pack.ee 
received a B.Sc.F . from e U iversity of Mon~ana n 1962, a 
M.F. from the Yale Sc oaf of Ft)rf!stry in 1963 and a Ph.D. 
from the Univers•tY of Mi1 ewt<l n 1976. He and h is w1f'!, 
Jud .. make the1r home west of Fa1rbar:ks with 1heir fo ur c rl -
drer1 and thei r Irish setter. 

John Brooks Ill jmn'ld the exp ru irnem s[a tron a~ an agr i· 
cultural ass11>tant in Jun~. 1982. John rt:cerved a B.S. m Anrmal 
Scumc!!from Nor th Dllkot a S die University in 1979, grad ua l ng 
with honors, and recaived tt M.S . 1n Range Scie!'lcc tram Utah 
State Un iversity In 1981. John hili considorablf! experience in 
range-animal nutrit ion and has publlshsd ra~u lts oi h i~ studies in 
the Journal of A nimal Sc1•mco Jrmmol of Wildlife Man<Jgemenr, 
and Journal of Zoo Animal Mf!d1cine. lr sdoition . Jol1r1 hr ings 
to the Agricultural Experiment Station much practical 
exper enco obtained as manager ot a large drversrtred farm/r ar·ch 
in northern Mirll\eSOtd. 

John is stationed rn KotzP.hue, where his respo:1s bilitl!s are 
to conduct range scie ce f eltl .tudies a11d to assrst a , in- al 
sci l!nce and animal health researct-.,rs who are conducting rem-
deer research in western Alaska. John has .m!'atea a much· 
needed study to deterr11 e tl1e maJor factor s wh ch cuntr• bute 
to snow cond trons encounter'ld by rP ndeer In we~tern Alaska. 
He has also set p a icrocomPLHer ~ystem for ~he range-science 
project which greatly facilita tes data a'"lalysis. filing, and com· 
mun icat ions. 

John and l1is wife. Wendy, enjoy the ourdoor ac t1v1ties 
ava ilable around Kotzebue. They have acquired $1Weral d ogs and 
a coup le of sleds and are addicted ro doQ musllmg. Jolln also 
recen tl y earned his pnvate pilot's license. 

Mary Lou Herlugson was pron1oted to resea ch associate 111 
An1mal Sc ience at the Palme Research Center in April. Mary 
Lou earned her B.S. degree in bioiO!JV, with rnino rs in rna he-
matics and chemist ry, from New Mex ico lnstitutt of M"ning and 
Technology, Socorro, with high honors She has completed a 

Conrmued on page 53 



Ul'/illttrs.ity research plots ac Poiru M01cKenzie. 

Soil Ferti I ity Considerations for Barley 
And 

O at Forage Production at Point MacKenzie 
By 

Gary J . Michar.l~on*, Joseph R Otrnr±r ... , and Chit:m·Lu Pmg .. " 

The Poin t M.,cKenzic Pro,cct .ncluJcs 13,940 acre~ divided 
imo twenty-nine trac ts. The lr acts range trom 29 7 to 641 ncres 
irt si:ze w ith both restr icled (for darry only) and umeslric ted 
tracts. Soils of the project area are predominate ly of the 
Kashwitna and Homestead ~erias . T l1ese series are over lapping in 
characteristics, with sil' loam su rface layers of 1 0·20 inches ovor 
a sand and gravel mixture. 

A relatl'Jcly w de range o f so il pH has been o bserved withfr 
rhe proj c1 hou ndar res . The pH O • rh ,. surface 6 inches of 
m nE'ral so if rangt!s from 5.0 ro 6.4 anti a hu . f c1 ed (SMP) pl-1 
from 5 5 to 6. 1. T11ese pH ~alut!s span tne rar ge in which so li 
aciu •V may be lirn iti g to the growth of pH-sensitive crops and 
to phosphorus availabrlity. 

Soil-fertility research in the Point MacKenz ie area thus far 
has been d irecteJ a t forage crops wh ich rnay br. used in the 
developing da iry opera tions. Two crops grown in Ala$k a, onts 

•Research Associate, Agricultur<JI Experiment Station , Palmer. 
~ •ll,gronomv Tech mcian, Agr icultural Expllr imenl S ta lfo n, Palmer. 

,. •Asststant Professor, Agronomy, Agroeu lwral ElCperiment Station, 
PAlmer. 

ond badey, differ 111 ltum tolerance to sol i dCrdll v and may be 
gi'Own lor !Jrein or roniQil. FRrtrli1y mals have been underway 
since 198 1 o n the Utli\lers i1y or Alaska's tract at Point MHc-
l<~nzie . Oats and barley ha>·e been grown for lwo tiold s.uasom 
to determine their resJJonse:s to hme o.~nd l1:'r[llr7ar on these 
nnwly clea red sor ls. Othl!r trials have beer· conducltJ(I WI h 
forage grass!ls by Willlm1 Mm:hcll and wrtt veuetable <md rape 
cro ps by Don Car li n!) dnd Wir s1on Laughlin. 

Soil Acidity· Measurement and Liming 
The otai acidrty ot the sorl is made up of l>orh at:trYe arld 

mservl' ac idr ty. Ac tive addlty i~ measured by SC'rl ,oi..J ion rJH 
(eq c~a l par ts so it i!nd w11t"r land nchcates the soil ~ohltion hydm· 
gnn ion concentr<Jtl c:m to which 1he Pl<lnl fOOl I ~ expo&e<l . 
Reservt! c itll ty is th ~: amount of hydrogen 1ons h!!lt.l bv the 
mine ral soi l and or gil ,jr: parTicles. Thos.e rnsen•e lon:. have tMe 
potential t o go mto the 'oi! !>Olution and atfl"ct the sod solu tion 
pH. Total acidrty (act111e and reser.·e} ca • be measurAd by a 
buffer pH of the so I. 
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DATE 6/10 717 814 8127 
F1gun1 1. Th>: sP.Jsonal variorio•l in pH an 1 limed and untuned Point 
M•teKP.nzie soil (Home~n:.•d slit IOOJm} o r rhe vear following t ime 
appltc.nion. 

Crops differ 1n their to lerance to soil pH. When considering 
a suitable crop for a soi', the soi l solution pH (01 soil pH) should 
be considered. A buffer pH is necessary to mea~rc the total soil 
acldiry to be neutral ized when i1rntng to rai~.:- the so rt p H. Tho 
huf1~r pl l has been calibra ted for Alask1M so Is (Loynachiln 
1979) and can provide a good estimd P of the amount of lime 
necessdr y to chanut: the so I ['t-1 . 

F'gu1 e 1 iiiL~t ra es the j.JH of a m01 e <Jcitllc Po nt Mac-
Ke zie- soil with the seasonal and li'Tiing effects o n pJ.t. This 
~omestead s·lt loam h ad an init:al !0·6 ·n depth) pH o f 5.3 after 

land clearing. The addition of 2 ton/A of agricul:urallimestone 
raised the pH to 5.8 by thr end ot the first tielcl senson A 
slight tnidseason depression 1n pt-1 is evident in both limed and 
un med soil$ . 

r ae yie lds of weal barley, a pH-sensitive crop, were afiected 
by the difference ·n pH of 5.3 ver sus 5.8, but yields o toral oms 
wert:: Un<!ffected by the same pH clifferences (Fig. 2). Barley 
dry-matter yields were ncreased by D'.'er 1000 lbslA at t~l l n tro· 
gBn ates when 2 1ons/A was add ed to change the soH pH from 
5.3 to 5.8. Experimental p'o~s on Pomt MacKeruiP. soils with a 
pH of less tha 1 5.5 have ~hown thar a depression In yield of 
barley should _.,e expected and be weighed against the use of 
lime. or consideratio11 should be given to the growing oi an 
acicJ tolerant crop such as oats. 

As ment ioned earlier, the pH of Point MacKenzie soils 
va ries, and many areas have soils with a pH greater 1 har 5.5. In 
·hose areas, soils are suitable for tho growtn ot oats ar !)a ley 
wirhout pH limitations on barley y elrl . Because of the known 
pt-1 var iabil ty and the poSSible pH limita t ions to yreld wh ich 
hilvt: I een expcricnr::ed at Polrt MdcKem·e. ·t is very •tllportant 
rhal · 1e soil pH be known and considered in making t:rop and 
fertilrter dec isions. 
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F igtrte 2. Barlev and 06 dr',l·macrer praductmn a• ;; funcrton of N 
appt.'catioo 011 a flmeri errrl tmllmed Po•rtt M.,cKen7:1~ , nlf IHornesti>.id 
stir loam. w 1th adequaiBI' and '( fertt/uatu:m). 

General Fertilizer N, P, and K Responses 

Newly clear ed so ils c f lnterror .A.Iaska h vc bPen pr,)ven 11X· 
tremely defic•e n in llo . N :1nd P fo1 cror production ! Micha~-<1-

son et a!. 19821. Poto-ss um has been generally odequatc for 
owe IP,vc ls of productron but limi ing at higher production 

levtJis. The newly cleared Point MacKenzie soil~ are also ex· 
tremely ctef c ient in N anti P ~· th on1y slight responses to K 
addttions (figs. 3 and t. ). Provule.cJ ~utfrCIE!Ill P and K were 
available, additio ns of up to 90 lbs/ A produ~.:cd ,larivnly 
large in(;reases In dry-matter production o• both bar ley and oats. 
With rflli?S h rgh Hr than 90 ib/A N, yi d~ continued to increase 
but response 10 applred N wa~ red• Cf> 1 fo r both crops Oats and 
bmley grov. n an urhmet soi l witlt :r pl-1 greatllr than 5.5 
responded to P applicatiOm of up to 60 IIJ P~ 0

5 
/ A (fig. 5). The 

more aced soi ls rnduce avar ab I ty of applied P_ 0. and makli il 
necessary to apply up to 90 lbs/A P 2 05 

. Thus, pt-1 should ai50 
be considered when det;lding wha· rate o P 0~ to be appl ed. 
Soils wnh pH ll'!ss than about 5.~ \"Ill re<;pond toP 2 05 apphca· 
!Ions of up to 90 lhs/A, wher~s solb wtth pH IYI!ilter than 5.5 
mav only respond toP. 05 >~pohcath:ms ot up to 60 lbs/A. 

Barley and oats re~ponoec. only slightly to J>O~s~um oddi 
t .om H gs. 3 anJ 41. Tht largest resoom>l' to pota5sium was se•., 
when N was applied at rates ot 90 bs. A and over. and wher' 
phosphorus was not lim rlng. ·1 hir. indicates =hat po.tasstum addi· 
t1ons should be made when fllrtilizinu for higher yields. It 
shoulci also be expected that, without :;;ome added potassium, 
soils will be dep lete<.J of his nutrtent within a few years, 8'5· 

pee 3lly at higher qop yield :ttvt.:ls. Bar loy <ir y maner pro-
duction {fig. 3) increased only slightly with aadit,.,n of 24 bs. 
K, 0/ A. Oat dry-m<!t er production increasf:'cf only slightly :.J 

rho 60 lhs K7 0/ A rate-. of furnllzauon Hig. 4 I. 
Th e use of llmmonlltm "'' ate had only a 1~>rv $mall ad 

\filntagl' ov~r urea In dr';·mattcr product;on {fig. 6). The fi r-st 
year after cleanng. a -nmoni rn nitratP. trttatments outyicldod 
urea trea.ments by less than 1/4 1 on 1A ilt the 60 and 90 !bs/ A N 
1 ates and by 1/2 ton:A a the rate of 120 lbs/A N. There was 
li tie <hffenmce tn N u t lizat1on rr uptak!? for ~lthf'r N sou ce 
excepl at the ra te or 90 Ills N/A where there was shg 1 ly mor!! 
N uptake wrth urea than with ammon1um nitrale. In the second 
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ye r 1f oa t production, lower ure;:~ trernmr.nts of 30 a •d 60 lb~ 

NtA 5howP.cl i s gl"'· y higher dry-matter productio• and N 
up at.o e, l.Jut tht!rl:' was little d ifier.,nce .n r.rop response betwMn 
urocJ and ammonium nitrate when 90 to 120 lbs N;'A was 
ilJJplll!d . 

For the 2 yea~ 1981 and 1982, there was no clear ad-
vantage to the use o f one N source over the other. Bo• 1 N 
so rces (urea und ammonium nitrate) .. rt general ly considered 
equal irr abi lity o supply the olant with N when appheo pro 
pcrly . Urea. when appl ied to annucrl crops such as barley and 
oats, should bo nco r porated soon after it is t oa<1r;ilst . When 
aprrv ng urea to perennral forage gra!>s star ds. 1 e f re id con· 
dnions ~hould be mo q Pnough tc clrssolv£> pnlls sue a:. ius-t 
beforP. or ju)l clfler a rain or h11avy dew. 
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Ftgure 6. The dry·marrtir production ;md N vpr11At: or harlm1 .. rui nllts 
M. miiU,.liCCd h'l N Jdditi!IJI~ .end N roun:e at Poonr Mac/(gnzt~ (Hom 
<tead silt lodm, w1th dd«fuattl P illld K actdllions}. 

Summary 

fhc f rst 2 years of soil terti ty research on Point Mac· 
Kenzie so tls have sl own lhet oat and bar ley laruge c o ps can 
y cld well wilh proper far t riiUJtion. Several soli-fertility Jacwrs 
sl1ould be conr.•dered wt11:;n plarrn ng '' harley or ca• crop r'r 
Point MacKenz o so•ls. Fnt rh~re ~~ a ~,gnittca L vo.~riabtllty in 
so I JJM w thin Thr rroject ar~ B<tr ley yit!lds fl''lY !Je lrm ted in 
so1ls wrth pl-l less tll!rt ~ 5 In th~ll mar~: acrd l:l feo~. an actd· 
lo eranr oat crop is an allernativt: to lrrnmq. Thts means tl1at 
knowinu lhe 5.J I pH ;1 ttar c.:leart .,g is esj)eCially •rl'po.rant at 
Pomt MacKen2. e. 

A ~ecoml consideration Is t!dflqUate fer.llizot.orl with all 
thJee major nurrienK n trogen, phosphorus, d 1tl pota~siwn. 
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On .: 10il with an inirtal pH of 5.45, liming allowed root prolifNation in 
rhe rop 6 inches { l!tf r) whueas unlimed lrotJ tments showed deeper root 
explorat ion (right ! . T he foraye yield of tin: 90 lbs/A P10 5 - 2 ton /A 
llmf' trea tment (left) was 0. 75 ton /A _qreatl!r thiln the u nlimed treatmen t 
(right). 

Applicu t ion of o nly one of th e three nutr ients, N, P, or K, w ill 
no~ be adequate to increase forage product101'. Bot h :Jarley and 
oats respond to N fertil izat io 1 of vP til a t least 120-135 Ills/ A 
in .he rirst years of cropping. In soils with p H greater tha n 5 .5 
batt> barley J nd oats show y ie ld response to p hosphorus app' ica· 
tions o f u p ro 60 lbs P2 Os / A. In very ac id soils of p H less than 
5.5, barley respo nds to P applicatiom of up to 90 lbs P 7 Os ! A 
both w it h and wi thout 1i mr. appl ica tions. 

Higltest v ields wcra o /)(IJio«J wrrh app11cntions of a cnmplflU! fcrrlluur 
(rightN·P2 00 ·K 2 0J. 

PotaSSium ~hould be applied to ma111taln soil level\ as crops 
remove native sod K. PotaSSium o3ppltca lJns of up {0 24 lbs 
K 2 0/A fo r ba rlPy 11 d 01 up to 60 lbs K:!OJA 'cr oats h~tve 

incr~ased d ry-matter yu~lds o ly sl ghtly at the higher .evcls of 
crop productio n. However, on odequatP. supply of po[assium 
may help prevent lodgi q and dP.crease the vulneral.Jillty to 
disease (T isda le and Nelson 1981 ). 

Little difference was observed in y ie ld and N uptake b(> 
tween 1he two N sources, u rea and awmonium nitrate , when 
broadcast and incorporu tfl(l into the soil immediately. o 
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What Happens to Fertilizer Nitrogen? 

By 

Stephrn D. Sparrow", Charles W. Knight ., •. and Larry D. Hinunanu• 

Nitrogen ( Nl ·s one of the most defic ient p lant nutrients in 
Ala~ka's soi ls; hence, it is wide ly used as a lertil izer in A~askan 
agrfcul tu re, often in combination wi th other elements. Ni trogen 
in .soli has been studied ex tensively •n other reg1ons, but ll tth~ 

s nown aoou t what happens to fertilizer N after it has been 
add d to sUbarctic agricuh ural soi ls. 

Fertiltzer N in the soi l can undergo a number of changes, or 
transformations. Some of tll~e trans 'ormations are beneficial to 
agna.lture; others are detrimental. The rate at which nitrogen 
transformations occur in soil is dependent upon such soi l facto r:> 
as tem perature, moisture, pH, and aeration, among others. Til e 
same nitrogen t ransformations which occur in agricu ltural soils 
in other regions also occur in subarct ic soi ls; however , their rate> 
and magnitude rnay diff ~r hecause of low so il temperatu res and 
short growing seasons. 

Many torms of N are u~ed as fertilizer. One, ga 1nl ng wide 
accernance beca 1JSe it is general ly cheaper t han o ther N source..s , 
Is urea . Urea N is not d irec tly available to plants, but under 
warm, moist conditions urea is rapidly hydrolyzed (brokon 

• A$$istant Professor, Agronomy, Agrocultural Experiment Station, 
F lrban ks. 

• Inst ructor, Agro nomy, Agricultural Experiment Station, Fairbanks . 
• • Research Technician , Agronomy, Agricultural E xperirnent Stat io n, 
Fairb•nks. 

Conrrol plors recPlved no nitrogen fertilizer and cons11quently pmdur;ed 
IIP.ry little gmwth :u:d !ow yields. 

down) · n the so il lo lor r arnmon1um. AwfT!onium N IS usable 
by p!<lnts. Other fo rms of N that are widely u~>ed as ferti lizer 
and which are 1nec11y .wail bl' 10 pl .. :"ltS arfl various formula-
tions of ammon•um anJ nrtrate. 

Some t rm lrS in Alaska '"' v•ell as esear tiler~ ~l tl1~ Unaver 
sity of Alaska have ub~P.rverl 1h 1 1.. rop r~ponse to ure<t applica-
tion somet imes uppears .o IJe !e~s 1han .hat from other N ferti -
1 izers such as ammon urn nitrate. Since .;o s I~ Alaska are cold, 
one might ex peel that , he f,lte of urea hydrolysli is too slow to 
permit the N ·n urea .o oecomc ava·lable eatly "nough in the 
sP.ason for the crop to make max imum use o f i• However, nre-
limi n<Jry work at the Palmer and l=air banks research cen1ers has 
incfiCilted thll t most or II ol th!l urea applred rn ;prlng is hydro· 
lyzed within 2 week s. 

Applicat io r1 of euller ureo.~ or ammon rum fP.rtlll zer·s can, 
under certa in con<J1l10J'IS, result i11 loss of N through ammonia 
vo lcr t ilizat ion. So t1le oi th e dmmonium H I soil is corwertlld to 
ammo nia, a gas. Unde1 co nd ttlo rlS of high SOl i tempet(lture, high 
so il 11H, and rap id drymg, ILJrgc losses of N can occur through 
a1r.rnonia volatili za tion. This ~~ ·~p~ia l l y true for fe rtil izers 
which are bro<tdcast " ct lah on the soil surface Alaskan s.oils 
are genera lly ql.lltfl coo1 l!ld ar a otten acrdrc, thus o ne would 
not expect mut h l o~s o 1\1 hrouqh Jmrn1n1J 11olatillzation. 

Most soils contain oac.ten, Cnq~t.l nitrtfier~. By a process 
calleu nit rification, these orgar15ms convert N from ti-le amr~o­

nium form to n•trlte nd t"P" to nnratt>. N tnfrcatron CBJ1 be 

B11rlev m<JTured garlv and productld good Ylf'!lth wllnrt' Jt hl!lfi been pro­
perly ferti lized ar?d the ft!t 1/luetltOJd been worked into the ~oil. 
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comldered a mix t>d blessing by the farme r. Nitrate N is gener 
ally con~id&red to be 1110re readily avrulable m crop plarlt5 
tha 11 is ammoniurn N, lm t nitnne c<l'f1 al~o be liJ~t eas1l y from 
the so• I. Nurale move-s &asllv wi th wate1 In the ~o il, thcr.:fora . 
as water movP.s !.l~wnwarr! through the soil, it ca1ries nilrate 
whn i!. (leachlng) . If lh~ mtratc is leached billow tJ,g. root zone. 
it Is. for all practical muposes lost. If r1i trate is leached through 
the sod , !t can ger mto yrounrJ ancl ~urface watr;~s. where at 
high concentratratio n ~ it can be a s~?rious pollutant . In most 
aguculti iFJI areas of Alaska , ram fal l is. low , thus one might not 
expnct much loac11ing. On the othF.T hand, many or our soils 
are um.lerlai n at a s11allow depth by coarse material such ar, sand 
and gravel . Since wmor can move through these mate1 ials easily, 
nitrate teach ing may occur atrar heavy or prolonged rai ni. 

Certsin bactena in the soil can, unde• condit1o ns ol lunited 
oxygen £Upply, conjJil:rt nitrate m gaseous forms cf nitrogen 
sur.;h as n[tro us oJCiue and diniuogan ldenitrificat ion). Th ese 
ga~es arr. lo~t from the soli, hence d!mrtrifit<:~tion results in iJ 
loss of fer·tih-:ar nitrogen. AI though uemtriticauon probably 
occurs to a small extent in <Ill sods., tl is usually most sigoi fi · 
can under vr. ry wot, poorly drained conditiom. 

Mlcr'oorylln ism~ in the soli can utill za both nitra te and 
ammonium N. The nitrogen is incorpor.ated into their ti~:;ues 
and becomes a part of the so il organic matter. This proces~ i$ 
c.alled immob ili zat ion. Immobil ized mtrogen j~ F\O t availahle to 
plan't!i, hence irnmobi11zatmn can be viewed as a tempo rll ry loss 
of tonillzor N. On the other hand , immoblhzed N is not lost 
tl1rougll leachin_g or den•trification, rhus it can be v1ewed as a 
stOiolge form of N m the soli. Wh P.I1 organic matter de<w mpmes, 
10me nitrogen is r!!leaserl io forms avall.3ble to pliln ts. Th1s 
process. is cul led mineta lil atlon. lrnmo bll ilallon and m i ner;~ l i· 

zanon occur simultaneously In the soil. Which one predorn i 11ates 
i~ depend r. nt on soil conditions.. 

Another way in which nitrogen is lost from the so•l i~ 
through c rop utilitalmn and subsequent r\HIIU II<!I of th r. crop 
from the field ilt harlfe!>t . It i~ . of co iH1e, d esrrn bll! to thD farmer 
that a~ much fertl lltet N as possible be Ul ili7ed by 1t1 e crop. A 
ga<1l of both farmers and re~earChilTS is to determine riltes, 
matP.rials. and application methods in ordf!r to mnxiro i.ze cro p 

utiHzatJOn of the applie.d ferti l rzer N, and to reduce N l os~s 
through nonprodu~tive milan, . 

We l1ave received iJ g1a11t 110m the AliJska Councll an 
Scienc~ J m::t Technology '" arder tu conduct a 3-year $tut.ly tn 
dntonnine what happtm!> ro ff:•rtllizet nluogen after his applie<J 
to an agricu ltural soil n Alaska. The specific. goals of this study 
are: 

• Measure r.ro1:> UIJlake am1 determine efficiency of 
fert1li ze r N ~e by crop pliints; 

• Determine ' he rate of urea hydrolvs.ls In a fielrl wil; 
• Determine nitrate 1eac:hing losses.; 
• Es.timate gasecrm loss ot N from soi l (1.e. ammon ia 

volatlllzation and denltri·Fication I; 
• De:termme net s~:asonal Immobi lization o r minerali 

la tion of N In a fio lrJ sail . 

V'/e chose lo do th~ ~rudy il rh,. Umveroity ot Alaska 
Research Farm near Deltil Junc1lon because Lis in an area in 
which a larg e <lmount of .'lnd I~ undergorng agricultufill d r. -
l!l;!lopment. Twa kinds of fe<lili1er N, urea and calclUm nitrale , 
are bemg us.ed m the s-tudy with barl!!y as the tns.t crop . A 
nonradioactive trac-er of nltroge 11 (15 N 1 ~ used to mon11or lne 
1r.a11sfonn a1ions rna1 the IP.rtllizer N urHjergoes. Nnrate IP.acning 
1s moni Lored by cotlecling deep soil samples <Jnd hy collec11r1g 
water (using special device5 called suction-cup lys1mete,rs} as it 
moves tl nough the 5011. The5e surl end wi'ILer samples are then 
armlyle<l for nitrate ami r1•trite. Pant samples are collected 
refjularlv to mOIIItor cl OP uptake of nitrogen. Analys1s of the 
plan t $<lmfJies f[lr 1.!'N also allow~ u~ to determinn what portion 
of the plant nitrogen tame from the fsrTllizRr 5ourca, and wha! 
portion cam~ from mineralized or !Janie matter within 
the so li . 

Thi~ !;tudy should gi\le us a better understanding of wh ich 
tra nsiormations of N m~ important a11d 1 he rate at whicl1 Ulev 
occur in agricultural soil s in Alaska. Add nional laboratory 
studie~ will tell us how ~uch tactor~ as soil t0mpttrature and 
mo•sture affecl some of these tramtonnations. Th1s lnfonnation 
w1ll then b-e used to determine way s w mlt11mli.e Uf1WB111t:d 
los~es of N frcm the ~oil and to maximize crop utilization o r 
applied fert lli7er N. o 

0 rhtJ lurUiile' fi(JS biien broadcast on rap o' ll11!1 sail and nut 'ncorpo flltud, ruerr though prop er IIOJ>lir:tilfon t4UP.J lravlf 11een vsed, ~rle'ltlliJUHity mliV 
b-1!1 caP~idUritbJy aelliyeC due to insu f ficient earfv ram toll. Rain is needsd ro latK/1 rhil nutrllm ts lnro (ho raotmg zonE whert: rhow a.re access/bl,; for utte 
bv rha pi<Jnrs. 

10 January/1 984 i\groiJmeal i~ 



- ----.. -....,. --
' 

·T . I - ' I-I I ~ 
l ' ' 

Duirv center, Matanuska RRsearch Farm . Struwmix bullrling on lefr, multipurpose housing in center. tr~Nnra/1 '"''""'!/ lor (/jlfV herd on ,,g/n T h,rry­
by-sixry- foor 1ilo and thro11 rwelvc·by-t /1irry-foot resean.h silos 1n l ht re<1r. 

Using Alaska Feeds 
In Dairy Nutrition Research 

A.L. BrunUo!:Jt: 

Dairy cows in Alaska were once of Siber ian or igin, l>rought 
ht.!t~ o provide fresh mi lk for RJssian settlerr. IGassnr 1946) . 
L ttlc evidence remains of t hese caale, and , tod y, Hols teins at,. 
t h1 r ajor breed in Alaska da iry f<H ms. IT is ,robable hat, wh lc 
tuduy's dc11ry co,,. was born in Alaska ht:t Slfl" is or was n J 
d1s u blll stu L She traces her 1'1Ccstry to t e lower orty 
ctqht state'i .:mJ often hd> sis • .,rs ir da iry nr. us scattert>J 
a oss Americ ... Al thoug not unir ,ely Alaskan and hav ng 
rr- c' i common with contempor- riP.S across the U.S., she 
oftt , is ,,lily unique and Alaskan us well. This con1radiction 
is rC~C' ved oy recogniz ing that although part of the U.S., Alaska 
is ,, land of contrasts by comparison a c:. niquely defines 
~he 1festyl£:1 o f her dairy animals. 

Pro fessor, Animal Science, Ayricultura l Experiment Station, Pa lmer. 
• RMea rch Associate, An imal Science, Agricultural Ex periment Station, 

P lmer. 

By 

nd M. L. H.Jrlugson"~ 

Pasture and Summer Feed 
While many cows I Vll thu opporlll• i y ro graze o n green 

pastures and bask j, thl sun, tile Alask,J du ' ly cow <;pends more 
of h0r t ime in,ide the barn rhan ll.t!>ide oraving the r mer t s. 
The l>i c twesqu.:-, p<Jstorifl scene 1S no unkown 10 Aldska, < ~d 
cows are tu rne I out • J 1r~zc (BrundiiUt> 1953 . B- . because 
Alaska pasw res c<t 1 ~ n ce a abunc..mc. oft ·ed rlt·r rap id y 
re.'"'l-1 s matunly anrl c ses 1t~ • utnt ve \ alue i hP. chal e 1ge 
is o ev<Jiop J<..>turf!~, '1 ,em!; Ill IS' n .• that prrm1. ra io 1ng 
ovt:r e summer to r· ure c.unll ou, ~uppltes of htg:"'-qutJ lty 
feed - n<>vcr roo IUI'l nd llC\ !t too 1uch (B U'"'ldage 1960, 
1961; Bru'ld..;ge am, Swe. man 1956, 1958, 1960 1964; 
BrL. noage, Swe~:.tm;m, Jnd Bul, 1 956· Brundag1, Sweetman, 
Hodgson, and Bula 19'56) 

Even using tempL a ry elt:<:tr ic 't"m;es to providil new 
1->astu es each Jay does rot sati~fy these 1equirementr. com~ 

plctelv. Intensive pa~tll e mar,agoment does dL.Cornplish de· 
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s rnblc goals and 'l.Js a place> In •ummer feedmg progro1ms f or 
d.<my mimals. but h~< pas•or I scene otte11 has been r p ~ccd on 
Ala~ka dairy farms by thal of cows ,.amJing In LhP. Ja n or in 
1he fE"ed lot wa ting impatirmtly tor s ilaqf: or tho day 's h::rvcst of 
green [~d . 

Bromegrass is grown for pasture m Alaska, lm t it~ rap id 
growth in early summer Jnd slow recove ry a fter midsummer 
harvest makes it mon' sui lilblr for lloy and silaqo (Brundage a nd 
:iweetm.<Jn 1954) . Most rl<~i,y cows tOkE' alfalfa and olfal fagras~ 

pamne. hay, and sr lage fur gran ted -that Is what cows eat m 
addition w corn sH<tge. Alasket does not grow corn fo r siliJge, uut 
does have an alfalfa of Sibenan ongin that is adapt~d l o surv1vo;~l 

dur r~g A.iabk a wrnter~. It is, howf'ver , rela1 val~F unproducrivr::-
when _;ampa.red with oromegrass am.l compe.es poorly rn mixe,J 
plantl,..,gs. Common, umelccu d alfa lfa from Cali fo rma and the 
South• vest ~ave been grown as summer Jnnuals with orch&!rd 
grass ;n soutncentral Alaska. Orchard grass does not head apr re-
c :1bly durmg rhe o ng summf:'r <.lays o f Alilska. The mixture 1as 
produced very il tgh q .Ja lity forage anJ may yet find a place on 
Alask ... tarms (Brundage a nd Branton 1967; Brundage et al. 
1963). 

Small Grains for Silage 

In addition to gra$1>, smal l !Jrarns 'lisa 1fP used a~ roughage 
componenu of ra Ions fo r Alaska dairy cows. usually by cnsil ino 
the wno lc plant (B rundage 1973, 19741. Oat.s once were co n 
sidererJ the be$f ~ma ll grain for sllogc bccau s~ !he scabrous awn> 
of uarllly have ~er y real po ltHlllnl to ca use acti nn rnycosis (lump 
jawl and other traumatic dise<Jses of thl! mou ltl ~ Mt.l h roat o f 
cattle. R. l. Taylo r, howr.vor, has developed var;etles wltl~o u l 
awns, and IXJr ley MW i$ iln excel hml small grain for si lage 
fTuylor 1972}. 

Coop E.> tivc research \'-'ith A L. Ta...,lor and L J. Klebesddel 
(Br umlage and "lebesadl'l t968, I !l70· B ndilgc na Sweetman 
196 7, Brundage, Taylor and Burton 1979) on oa.s, a ley. an(! 
peas for d airy fe<)dS n.ts Jll 0\l ldP.d ron~iderablf~ 'lformation to 
Al~~kan tanners . Al•nough peas add p otein lo rhe rnixtwre. 
seed is rel;n ively expensive. ancl peas c;ompete poorly with oats 
and. especially , bar ley Oats are also lnn ited in abtiHy to com-
pete with barley for avad.tble mor~ture and plant nutrients . 

An accep tab le stago of maturity of small grain for silage is 
a comp romi$e between 1hr. need tor ll igh·Quahty feed a nd the 
need for adequate yiel<ls. Present recorumem101t10ns arC! to plant 
barley and oc~ts 1n aHernalt: strip~ and harvest whPn barley is in 
e;uly dough >tagc (Brundage, Taylor and Burton 1981 t. At ihi!. 
tlrne, Od ts .m~ in the milk s tage, and h gh y1clds can be obtamed 
without undu ly ~:.ornpt.Jmising feed quality, 

Straw for Livestock Feed 

Wh.le ~traw is also a form of roughage, low ttlfl'd value 
usually restricts its use o bedding ir1 he dairy h<~rn. Currently, 
we a rr investiga ti ng the possibility o f using straw from •he Delta 
Bari·~Y Project ir ra tions for milk1ng dairy cows. A Dantsl"l straw 
mix machmf' provu"ied by Alaska Commerctal Fishing and Agri · 
cultura l Bank i ~ being u~l}{l to chop Slraw and blend t auto· 
mat cally with moldsse~ . heel pulp, supplement.,! pr Olein, and 
chelated trace m•nerals to nroJuce a nutntiona ly balanced fe-ed 
for ruminants >U Ch a~ ch11 y cows . Tho Dane<; rBport good hve-
stock prodUL;tion o n ~ tr 1wm ix, ;u well a~ an 1ocrease In the 
amount of land aval latl le fo r grain prod uct ion. rather than for 
hay and sllagc crops. If simihar rr.s u lts are posstble in Ala~ka , 

one rrro re step wil l be tak~rr in developjng an Alaska f~d base 
fo r da iry product ion. 

Rot-l:tional grazing ol bromegrass pJsrure. N()IJI p ruvtau:dy !Jrd.ttJcJ pastur In foreground. 
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Concentrate Feeds for Energy and Protein 

1 he da.ry cow requiwes coarse, fibrous feeds ir h!!r diet for 
maintenance of pro pe1 rumen fu nction ;mel occ-epta biP levels o~ 
m lk •a t in m il k produced . It is imposs1ble, however, for a hrgh -
produc iniJ dau y cow to consum() suc11 feecl5 as hay, silage, o r 
~t r Jwm•x in suff ictent quantles to rl'l•!et h~:tr total nutr ient re-
q Jtrements . Thet r'fon>, mo~t rl o1ry c.ows n th P. U.S. arli tor! 
concentrate-cl feeds in addition to 1 o ughages. The Alaika di:Hry 
t:ow i~ no exception. 

~mal l gri.Jms muy be r.mBed as whole-plant 5iiHge, llr h.arvesr 
rna-.,. oe focu sed on the rm.Jlurr, q1 0111, leaving thr. strllw Jn the 
fi~ld, u~ing it for bed dmg, or possil>ly In the rr•ture, usinq n rn 
strawmix . When hJ rve-sterl in Alaska, m uch of the barley gra in is 
too wet for sa fe storage wilhou sllpplemental dryin g. Otter. 
when leld dry ing is attemprod , incl~ment weather dama~ t he 
stand ing crop prior to lwvest o r (;'VCn ~li'll inates harvest 
altogether_ 

Practical r1ethoos have beon developed to seal h lgh-mbls· 
tu r e barley d irect from the coml>me 1n 1rg(l plastic bags 
~u 1ported nsidE" 4 x 4 x 4-foor plywood boxes. F.rch un t co n· 
tarns about 2000 pounds o bar l y . The ce~ntcnts are well prr.-
st>r •!!d until the se.a l i.s bro kPn for t+'ed ing; one~ opcnr.d the bitT· 
lty must be used wi thin about 30 days to preven t spo age. Th is 
fermented , l•igh-moi$ ure b,ulcy ir. J high-quality feed and pro· 
\•ides an a lt ern ative- o d ry ing pr or to sm raQe {Brundage 1970; 
B. uPdage and Allen 1 965, 1968, 1 9711 I can bo fed who le, 
bu t digestib ility is enhance-d when il is 1 0 l l e<~ or r.oarsely ground 
in a hammer m il l. 

W1th t he exception of f1eld pe<Js, most mugn<tges 1cd Al a!>ka 
d <my COWS ilr ~ low ir protem co mpjjred WUh alfal ra frd Til l! t 

SISters to tl1e south. Soybean mea l 1s a major sOUl t f! ( f supple -
menta l protern m d;my teerl s, but .r m ust be Impor ted into 
Al ll<ka ~rom eh;ewherf! in thr, U.S. Alaska does have o ther 
sou . ccs of pro tein. howttver. Meat Jncl bono meal , a bypro-
duct of o il extraction fr om mea l scraps hy Don's Chemu::;.al 
Co mpany (now Alaska M•l' and Feed) hus been sho wn to be 
a su tab le prote in supplement in dairy feeds (Bru11dage and 
Sweelman 1963). 

Rations used :o evalu 11te mea t and bone meal also induded 
o ne 1!. wh1ch w JOI!! l 1 ~h flour wa5 used for protem supplementa-
io• (Bsununqe and A len 1965). The cows performed P.xccp-

l ionally well on th s material, but the product. suitable for 
human consumption, wa• tou voluable for routine use in dairy 
feeds. However, Sewa t ri~henes now pruces:oe~ wasre from 
both shellfish and f ~h proccssmH into dry , stable meals. Cr"3b 
waste genaJ<JIIy was ()I conslderlXI """ accm .1ble fr.ml mr 
incluilan In dai ry ra t <Jns d tre to low nu t ri tllre value and llmi1 eel 
palatiibll ity . Howtw r, Univrrsltv 1f Ala~ka ua1ry cows did eat 
1eeds 1:ontain ing both K11 19 and I llnfH ~:rab m1.:als (Brundagr. , 
Husby, Bea1d'.iley , und Burton 1981 · B1 unung~:. HLJ>by . .111d 
Burton 198 1: Calcatcrr .. 198 2 1. Ther~ ~"Jere llmlt5 to Lhe addt-
t ion o l cr<1b meats to tlill l y teEJcts beyorl<J whic h 1HP.d was rr. 
1ected and ammal •.Je formance was reduced. Concentrate$ 
containing up to 300 pounds of Tanner crao meal por ton were 
sat isfactory. cows uccetlteu tf1ese ieed; earhly ;~ttrr a brief 
per'od o f ad justmen• and mainta ined acceptd!Jie levels of mtlk 
prodo..~ctron and body cond •ron. Mil~ produced had no ob]ec.:-
llonalJir. cl1arac·'lrtst cs (8 u • 19111983). 

Sol lmor nw<JI is muc h t iglr r.r i 11 protr1n a'ld t~ mora .tl· 
ge$tthl"' than cr .JU meal" (B•ur dagc and H.Jsby 1 982; Br undage, 
Husby, Bu ~o n, Hnd Fra n hn 19791. tn ot e.r ar"D-' ot thr. U.S., 
sa lmon meal is oo rxpensrve r.:ompared w· h ot her prot~in f ~eds 
suLh as soy!Je mea l for rou1 11w .rsr. l11 fe!!'l.h for daky animai5. 
In Alaska , how ~..:ve r , salmon meal is pr iced comJ~(et lvely whh 
so yhean mea l on a umt protem basis. Research is now in pro 
gress t Palmer to st udy \he usc of sa lmon mea l for supple-
mental protein in feed~ for da i1 y COW$, o~ gr01.ving da iry 
an imals, and for f i n1~hmg da iry [teer~. SuprlOr ted by Seward 
Flsh r 1 1il~ , these in•testlg<Jtion'.i may provrde yet another source ul 
pmt r•n to r Al aska uall v CIJW~ wnith does no t hiive to be rm · 
port ed , as we ll as r rmu.ling a matket for pro-eesstng wastP. from 
Alaska's mar i1 ime tis lung ndtJ&h v. 

If we are what we ~at, 1hr. Alasku dalry caw is uuly 
u nique compn r.tl w tl. her srsters elsllwhcre. However, to 
th"" extenl that th P. All '<a da iry cow can be m:untained econo· 
micallv o n AI JSka teeds. sh<> will bo able to compete succe-s5fully 
wi n her s sters o he suuth, and m 1l k produced in Alaska lY 
Alasl(a da rry co·.vs lor Alask~ns will no t pass into h i~ory. o 
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The Earthen Storage Basin 
for 

Dairy Farms 1n Alaska 

Robert F Cullum 

Introduction 

High-o rganic d a ir y waste lro m improperly 'Odnaged opera-
tions can enter our srreams, lakes, and gro umJwater supplies, de· 
gra<li r1g o u r environment . D iry man res c an cause h igh ctmrni· 
cal o .... ygen d emands, IJecorne majo r sLtbstrates fo r he breeding 
of fl ies, and prouuce fou l o~.oors if m isha nd led. S ince the contin· 
aed su pply of high·f1Uallty , f rflsh wnter is a m ajor natront~ l 
conc~trn. waste Jroduced in dd iry ~aci l n les must be handled 
wr th the bes t availab le managemen t p rcactices. 

In cont inu ing effo rt s to improve systems for handl ng dai ry 
wastes, new methods and equipment are be ing used. Com po-
nents o f s.uc h systems p rov ide for rem oval o t wast e from 
build!ngs to storage faci lit •os w hi ch am separu t e fr om rlw d airy 
t)o u5lng tac1 l ity Til e major hnnd ling sys mllS provide fo r coll ec-
tion, t ransfer, sHWlg~. i1 ntl lancl ll pf11ic<ttiO n, and iJre lliOJ icle!:l in tu 
!WO groups: mose lor hant.lh ng !iqu iri monures dnd t hose fQ r 
handl1 ng sem isolid monures. 

Many types of mar\ur~hand llng sy~tcrns arr. usod ln th e! 
Unired States. Not all o f these sy stems, howe~er. a re adapted IU 
northe rn climat es . The Alaska Departm ent o f Env iro nmental 
Cons.ervatio n cu rrentl y has no code of practice fo r these waste 
tac1 lrt ies; howeve r, the department m ust be no t rtied for 
approval of wasto trflatm ent system$ used in d<llrY entf!rp~rses . 

Or ;;; handling sy~ tern, the eanhen st orage basin is su itable fo r 

• ASil5ti1nt Pr ofessor, Agricu ltural Engineering, A!lric:ultural Experiment 
Slalll>n. F"irbanks 

and complies :,•ith t urren t state cotles In lhe nor~hern Un ted 
St ates ond Car1ada (Cullom 1983). 

Earthen Storage Basin 

Ea r l~ en storage Llasins ar .. de5ig e~ and con•-r ... ctcd to pre-
vent contam matron of ground and s~orface Wol f r; wl11lc provr-
d ' ng long·terrn ' to• aqr of manure nea r the born for low to 
moderate rn ves,ment. h ese b<~~ins fo r ca t ie manure produce 
rela t ively little od or d •r ing the storage period bccaus.e a 
f loa t ing crust of bedorng cmd orgamc ma\ll!r develops ov~r the 
s ur face. I f t he un1 t is properly loc;~te<.l <Hid e<rnhon ba nks are 
well cared fo r and fenced to prevent 111 t rusion, ib co Ients llillld 
no t be tlOti cecl'lle 10 1h cas.ual ob~erver The storage basin~ 
should be locatr.H..l downwlnd o f near IJy ~suJe rrces . 

n1~e ba~1 ns ,In not la!]oOns. Lagoons are treatrn~m 

st ructu res that bio logirally decumpos P. \hr. manur e mto liqUid 
and . lf designed and located proper ly , ut) no t Ill w ith slu dge. 
The Ur,ited S1 Jtes P .1bllc 1-hHJ ith Scrvrcr. has several lagoon 
systems m Alask a for human was e at l•]aSt as far nortll as Fort 
Yu kon . Ho wever, the bacteria necessar y o carry out lhe '1io-
logical d~radation are not 1:15 <1Ct 1 11 ~ rn lh" law I ernpttr arur es 
oi the subatcttc as rhev are in no temperate ;!One. Therefore, 
lagoons do evt~nlu., J i y ill wi th slurlga ntJ m ol Y pollut tt surfBce 
and ground wate r. E.nthen basim, however . trP. lesi~ned as 
storage conra ir-"rs w t ·m p ying facll it es. 

Earthnn src.rage ba 1 <; (!= igurc 1) are usual ly buil t b y usifljJ 
the earth cxcavated from the basin to construct the su rrou nding 

Fi!Ju1,. 1. A typical outsJde, ~U~rthen ·basm, Jtqu1d -munure storaqe. The drawing lflu.rtra res U s P. of a chain-lmk fence, a neceuary safery featurf1. 
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FIIJ"'" 2. 0/JPfi·Pit pump prov1dfls ~om1unrcnce11na f~rttJst "'tltilllfJn rJr pumprng from tt<ltfl1en biksm;.. 

eli~ 11'~. Other than ;he c.arthwork, th~ only otht•r consideration •s 
a ecru Jete r .. mp ext!mr rng down ·~~lop. 1rt0 the ~torag~ at 
ore u I. Thrs r.lmF. pro•.t ldP.s •Or lov,artrr!-J a uactor·tha<.•.•n pump 
Into the- manure as the storage is 1!rnp1 ied Ttr.•se basins should 
be constructed in relatively nonporous so Is wr h low hydraulic 
conductivity. In casfe's where compaction w il l r.ot red11ce the 
conuuct ivity to a ~ufficientiy low level, bentonite adrll ions. 
churnical reHmr.rlTS, or p iastre IOCr£ may be reQuired to prevent 
potentl groundwater r:olltitrnination. 

M.1nutl! r:an be a<.Jdf'd to the storage J 1sin frnm dUO~f! usmg 
[lUmps, extl'miom on gutter dcanug, or tractor sr.r-dpPrs 
Mm111e c<m a l ~o be flUrrlpccl lnto the bottom through burled 
p1pr.l1nes, fJrovidiog far vve11 ~l i9tr1hutio tr of ~olid-. Jt1£J rL•ducing 
fly and odor probiBms because of the floating ~;ru~t that 
llCJrmrtlly l.ll~llelops. Adding manure from rhe top ohen re5ults. In 
a greater accumuldtion of set lied solids below the i11 ler, part i 
cularly dur"ng freezing weathiH. 

Manure generally is transferred through the 12-· n. pipes by 
either .l pump or pneum<ll c conveyanCI:! systf'm The manure 
enters along on~; sioe at the bonom of the storaae ba;in or ne 
pip l.s i!xtenrJcd ·owarrl •he cnn·m wn rl' l.ht' -n .. P.Jre enters at 
the bottom uf the llilsin. Bot~ cles•gn work well, h the f'1 p~.> 
outlflt mus be well .:overnd prior to frrczmg w~ather 

Earthen basi<1s should be as deep as po~~iJir., lhus rJini-
miZII19 sunace ·Jrea In ordW" that a floattng crust Cdn form 
read•lv . Tlli~ re!>ult~ in less crus1 an:a to br broken up and resus-
penned W•lh the !iquids whe11 1he Da~in contents <Jre agitatea.J 
pr•or to re!T'oval of the mar1ure for l;md /IJlplication. On most 
sorts, thr. imid~ bank ~ an~ sloped 2: 1 (horrzontaf lo vertica l). In· 
s1de sid~ slopes of 3 :1 have been used, however, th is configur-
ation resu lts in u larger surface are~. thus re{Juiring tn nre l;mrJ, 
catcll"ng more rainwater, aml developing a larger cruH which 
must lre ~gitatoo prior •o pumptng. Thl" width of U'IP. embank· 
m1 nt surroiJ n<hng the bi:l5rn shoukl he w1r e l'r ougt. t'l fllOW and 
to nravide acc:es. tor agitatiOn equlpmP'11 , lon!:J "1e ~u le and 
on end. 0 er sir!= sl op~ sho1..ld t10I be s 11P!")er thim 3: 1, with 
4: I pr ~ferred for t'ase of mowm!] and maintenance. The con· 
Cfete r mps rnto the storage ~hould hove a slootl r o s·-..,oer ·han 
7:1 WJ~h 10 :1 or rla.ter recommended if the ramp rs used far 
anv hlng other than lowerng the tractor ii'od agita don pump. 
A 1lat , elevat-etl arrhl wher-e a lractor and tanl waqon r.i.lrt he con-
venienlly J)<lrkeJ for riling sttould be pro11idcd 11ea• the ramp. 
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Snfety prcca1..1tion5 mclude the comtruc ion o a .nnce arourrl 
the perlmefPr ano thu postrng of "di:lnge-r " ~igns 1t sevf'~alloca · 
lions along the lance. 

Uquids nm.l rnAr1tJrP. sol ids in earthen basins generally <JI'" 

agitated pnor .:, ldno npplication with a high·capac"ty manur" 
pum p mounted at the erul of a long boom {Figure 2). The pump 
intake shou d be posrtwn11d jrJSt benoo;h the surface o some· 
what deeper For ag•t<lllllfl, 1e discharge frorn tl e pump Is 
;:hrr.cmJ up and over the ll o of the ~urtacc, 60 tc. 70 ft. from 
the pump . Thc~e manure pl.mps hav11 a chopper and/or rotatina 
dUger at their i nlr.t~ that r.Jrther breaks the cru1t .md draws the 
soll<.J s into thl! pump fot thorough m ixi ng with the lu,JtJid 

Some earthen basins lr ctllr:: a 1181tical wa ll or a dike extendinQ 
out ov P.r tho suriaceo so lhat .. vertkJI ~h~:~ il, liquicJ monure pump 
can be used fo r agitation {Fi~ure 3) These pumps, located nr 
the bottom of • e ver1 ical si1<Jft. well undernc.ath the sut 'ace 
also discharge beneath t he s-rtace in or ler 1u ayrtnte th"' con· 
tenh. Whila th1 $8 pump~ can ag•tate ~mdll hamu. they are 
unable to move pi~:~ces o• cru t to and through th" p mp, and 

Figure 3. Earthrm bllsln ~•Ill pumping dacl< mnr allow1 n vf!nit:lfl'-Shah 
manurff pump ro ag1rars and pump rht' liquid mato:rrsl mro rhe. 111nk· 
WJ!}On. 



lh .r fort "''" no t s effecm•e as the hoom type pump for 
brea ing ur," h;mJ rust . 

Propell er ty1w aurtaturs are al•o avatlablr. 011 hooms t(j e 
mounted en three-po nt hi ches ·.vll c; ca ~ be lower!KI over ~ 

ear1hl.'n ~>mbankrn~nt lor agt dtion Th >Cpu nr s, rP.J.,t v .. ly new 
to the "Tlarket, I ave the c ... ':lr c y to mov<! lm;e •Jolumcs Jf 

mantJr" w·rl'> lowt.r ,>ower. 

Land Application from Earthen Basim 

Land ppl Cil ion from tJ1esa bastn 1s ac.co npli~IHd lly con· 
VPr t'on<JI haulm or i '~"ton . It fnceo wt J I<Jtg~ I vestock 
operation t 100 rril~ ·.,g co rs or mor&) c.n vl'et ato wi.h con-
ined ani!"'l 15 rr ~ h.JY." pro!Jiems handlim ' is l'qu·d manure 

througll t.,e cor Yent1o nal raul'ng method " d may have to 
irrtg3 

The onventlonal hauling ""lf'thtxl is o.~cco n!)lishco w t ' 
liqutd·mJn>.~re tankv.llgons lolldP-'1 ._.,,,h <Jy 111 on o .mos ar 
) ,,, It vr. 1:011\'1-!YOI j Po~itiontlr! i I the IJcJ< n. Surface bro .. J-

Cot$ r y is u~ually not recomMendtxl dUt; 10 o< .,, 1 o 'llems ·,nu 
I igh lmsrc of mtroo"n hrou8h vo atll ilillio . T ese proLl"m 
arc .u1l y )revP t'="J w en usi ng the haul mctho I oy ncorp::r l· 
tlon >f I' ese rr n rPs i ectly mw the soli. 

Soli nject.on etJII 01 ' s .;n available optron from most 
tJnk wngon m-: 'actu 1 s. I ojection equipment may be rear or 
s1r mour terJ 011 he U' ee point 11 · c' of t' •• n actor I Figure 41. 
lntectron i~ a ~·ery effec t ivr. nwthori <:Jf odor cor 11 ot and nutrient 
r.onservatmn n l.tnt• 1ppllc,J!rort. Cltlr~r inj!l(;tton or immediate 
sari i"'1corporatt')r1 ·"rou(;\h d ~cing llr j)fowmg sl1oulc1 b£1 prac-
ttc~l w•th ""Y 3pplir.Jtlol1 sy5tt:m. Some of t'1c coo;r of the 
m ure-llandt,g wHelll can be uffset lly takln(l advanta!le t f 
the rutnnnt \alue •Jf till' rrrcmur. and ma rng approprt.Jtc 
adjt stmen s ir rhe 1 •com nentled anpiicatlon rates of com-
merc 'al ft~rtil'7ers 

Moving liq id '~'Hmuro under high pressure is r.ot a new 
conccpl . hu t equ pml'nl hds been signitiC<Jn: ly impro11ed in t'H1 
past few yea s. In t e 'last, the equtpmfln was not • !fee t ve if 

,. '1anurE: cor tJtl'l' 'd uct fo Ptgn oi>JI:Cls «s s raw. hay, harr, 
or ~ o!i r 11;-rl J so i ~ ·ont nt of mo• e tr Jt• b P• r c nc 

Chop ler 1 r ' o cr t.qu Hne• 1 ve be.,n so im-
p 011 ll tha . m_ ~ r P" &!tOr> ar W JIU nr g waste f ther titan 

FiiJUrP 4. Srde mtNJntad, ,tdJU~I bft! spr,'ng-loaded kni~es InJect manrue 
mto the miJ f rom II•• r ~~~~ w,,gun. 

hnuhng i S1 VLnl hiylt presswc, cf!nuituy I, chQf'(JCr PU!TlPl> ·e 
av.ni~I.Jie whid t will l1andlt-J wast wftlr lrl par cam solids; I ft 
wast~; from stn ag" JilS 10 to 15 fl. tleep; &nd CIIUf) straw . 
weed~ . h lr , and other v.a.IP rnatP.riols that rc ln thl': manurc-
storagt; area. T c .• uc.uon lines hD\IQt !Jean ao:Japted to pump frorn 
undergro nd prts, c 11 ttlen prt$, or bovr r olmtl stMage faci ll~les . 

Choppers ure J s~:: , of rol ting kniVes or blades which reduce 
manL P so'ids to pJrticles of less than 1.25 in, in dremeteJ so 
that o;.y .. II o .. 5s th ough ·he pumps. The chopped manure can 
be discharged throuqll no ales a:; small .;,s U.5 to D. 75 rn. in 
dl_mr::rcr . Most pumps that pro!tlur.e Lt(l to 60 psr d r:1 ~· of 
500 to 600 ypm Cllll 11ump manure at 7 .o ~ P"' c.er t solt•h 
CIJnt nt dS fdr as 1.5 ,, es and (tistribut l tnr':l gh r gat .Jn 
_qu pr .: • Ltsing 6-i It meter prJ e. 

Alum111um prp ~. 6 1 • '" d ameter nd 30ft. •Ong, '" us•ld in 
met~t O'J Jt ')ns t 1 tac lltate !ayout and temovu•. Couplers 
5hould ,e of 1 tvp tlrat can be unhoakcJ manual v anrl that 
will not com<' nhooked u~crdentally, especi.•llv dun ·~ srart up. 
Alter.Jttons of tha -.;tand.Jfd coupler used to connect two pipe$ 
for irrigation have been mild c. PVC ptpe is heing instailed uncler· 
uround i1 I rq• operations nnd whcro oluminum pipe wil t caus& 
a uulfi~o pro' m around th larmyarcl. Floxthlo hose~ Jlro are 
being u~E:d l) I rge operdtOis or tn custom purl" pr y 1 >erattons. 
Pipe up to 6 in drameter 15 av liable on a lctr9 • r ~ I for trans 
pot tlng 

Luge irt rgation guns iH . herng rcdPsigm~l t tur with an 
olJtsic e 1lrtW! 'lPCh. 1lsm. I hrs illlows th• qun to operate ir, a 
parttl:ll circle ll lo~·· •r prassurr: 11111 Wtlhout t.llhng, t11ercby 
ellmrnatmg cc,.•.stJnt attent10r l•y the operator and unrven 
sprc .. ding of manure. The travrhn'] 9• n (FIIJIJre 5} llas bt!t:ll tile 
most wi<iely used trrigation sv~tem. The most common si.:e, 
u~·nu .. 4- to 4.5·in. irrrgallon hoe und low rat ·s of SOO to 600 
9 Jm produces an apJllh.;atlon rate of greater than 4000 g<JI/i1Cre. 

hts ~ystam , llows tl xrbtlttV as well as multiple ownershrp, 
v h ch ts becommg rncreasiri!JIY popular, 

Tht: small .mwu11 l I 1r nr 1Wer rel!uucd, thr. ab•lrtv w 
operate In very we . C(. 1dit•ons or on hl ·t~ ~otl, .~• d 
fhn<lbthty llovLJ made : 1r1 q, t :>n method erv acceptable. 
Another important factor to 'onsider i, that !11r so~Me equip· 
rnent use<t ;or rrr g<~ttng Wtth I qu d m3nurc can also IJe u;ed for 
irrigatinu willt water. lwo d'sat.lvantogcs ~soctated with the 
irrigation met~ od, ~" ~er, are nutrient loss ancl 04lors which 
miqiH bf> ptOhlt 1s "' hi~hly populatecl urban areas where datry 
operat1o~ frel t:n ly x 31. 

A rmP.<Iv to the dtsarlvanwges of tht rrlgattO!: method Is 
the mcept c;f injcc tc, rt ougt a tr J 1 hose. Th s method 
c I hmul ir g li e~toc It ' ,. c h 1 ) y rrt.:• ntly come Into 
~: mmon rse. t bec;u . inr re r 11 u •n 1 r 8"1 when the 
t o-J-.ose met ..,cJ wa .. clevplope " J 11rOv!. I to t, ... practical. 
Artachmg a manifold ~ystem to n chisel plo~' c r su -:aver also 
has benn introduced In thl!i svste:m to accomplish uoth ti i1ge 
a~d milr.Jre inject1on in one trtf), thus r tinirnizing so·l rom· 
pucLion . 

Conclusions 

The earthen has111 lltS becomP popular a J resu r of dl'vB· 
lopmant of •<Hge piston-type transfer p11m~ ~ on•J pntutn t r. 
co vfi''l'"9 sy tom hlt moving man\Jie from 1<.1rn~ to outsrrJe 
st•lng ·aciltt JS. 1 l11.:sc basms are us.ed to extend tha starctge 
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ri[JUrL 5. Thtt !rov.:Hn(l"{JUn-irrlgatian svsrom. shown if! schemaric, CDnsinr of <ill OQfm-p it manure pump (Qhoru, IP.fd, aluminum pipe, flexib/P. p ipP., 
and rhe travollng nozzle (Qtlo to, right}. 

capac1ty o f ex llO t ing under-bam tanks or to provide the tot;al 
sto r.Jga mteds In da~ ly enterpr ises. Th ~ y allow for fr eedom in 
salf;<r.l.ing specific tirnes for unloading th e miH1Ures lnslead of 
daily hauling. 

The earthen basin , as w ith any manurl!-i:l~posal system , has 
i(s ~ham at problllms. Comttquently , no o ne !lest system ex ists 
to collect . tran~f!l r, store, and disro~!': ot manure from d airy 
operations . Ma na~e-1 ial, em•ironrnental, and f!CO IIOm ic factors 
mus- he considered in selecting a manure-ha nd li ng system fo r 
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t he mooern dairy . There i ~ need feu c~ntmued imnrovtJmems, 
researc h, and Innovations lh thi~ area. o 
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Research Associated with Registration 

Of Pesticides and Drugs in Alaska 
By 

Jeffery S. Conn* 

Introduction 

Major c hemic.. and drug (;Ompa"' les spend m il lions 
of t ollars 011 • v y•.Jar researching and d ;e o ping chemica s 
and biocontrols for use in combating pests and c11seases in crops 
and animals. This effort involves the screen ng of thousands ..>f 
experimental compounds and intens ive evaluat ion of a relative 
few. Those compounds passing the nit ial screening process are 
subiec.ted to extensive laboratory and field evaluations to 
determine effectiveness and safety. In t he view of industry, 
ri1e~~ developmental effor ts are warranted o nly if poten•ial 
demand will offset developmen tal cost s. Thus, research is 
1argated largely to warrl solv ing pest a nct disease problems 
ossociated with such "111ajor" crops as corn. wheat, ri ce, and 
soybeans and such animals as canle, p igs, ano chickens. REJi a· 
tively little effort is cllrrctE!d toward "minor" crops such il$ 

s rawberr ies, pota toes, carrots, let.uce, anci cole crops and such 
a lmals such a, rrmdecr, rabbits, goats, geese, and ducks that 
arc irnpo rt<nt to Alaska's primarily small-sca le agricu lwre. 

Fort unately, the U.S. government has recogn ized t hat 
there is a discrepancy in the amo1...nt of esearch being con-
ducted by private mdustry toward solv·ng pest and d isease 
rroblcms in major and minor c1 ops and animals. The U.S. 
co grl'ss has provided legislation am tunding to hl'l p cnsur that 
lllsticides, biocontrols, and drugs ar t> available for use in minor-
s~ crops and an imals. The Interregional 4 (I R-4) program 
c~m nistered by USDA and section 24 (c) of the Federal lnsecti· 
c de, Fungicide, und Rodent icide Ac: (FI FRA) provide mea ns 
for m inor·use regist rations. 

The I R-4 Program is a cooperative effor t between USDA, 
EPA FDA, state agricultura l experiment stations, pesticide and 
dug manufactu re rs, and farmers. Through state liaisons, IR-4 
dete•mines which pest icides and drug needs have the h ighest 
01 iori ty, develops research protocols <Jnd, w ith t he cooperation 
o EPA, FDA, and the manufactllrer, prepares pes~1cide and 
ammal drug pet itions for EPA approval. Research by s ate scien· 
oJS ' is partially f nded by I A-4 to answer the following: 

1 ) Will thP r:ompound control ta rge ted pests or diseases? 
2) Does •"le compound damage the c ro p or a nimal? 
3) To wha L ex tent (if any) does the co 1pound accumu· 

late in the crop or an imal? EPA must know th is to 
evalua tll possible hea lth risks. 

· Research Agrono m ist, Agricultura l Research Sel'\l lee, USDA, Agncul-
t u ral Experiment Stat io n, Fa irbanks. State I R-4 Liaiso n 

Foxtail b<uley lH ordeull' 1• b u•11) $>.fiau!ly r<>duces pauure quQ11ry in 
interior Alaska. In 1983, ,.search was •.md.,rtJk t"' iJifrll•d ,, Irs conrrol. 
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Pesltcide registra·ions so ugh l by I R-4 ror 'Tiinor uses of 
pesttcides could be for a sinl]le state several states, or for the 
ent•re nat1on. In contrast, regl)lfL' tiOn$ oht<~i111m t'lrough sectio n 
24!cJ of FIFRA a e on a single-$lote llasis. Using this a11enul:!, 
m01r uracLUt ers, prtvf!lt! i11dlviduaL, or growet groups may 
apply to th~ statE' for registration of J pesticide or biocomrol. 
A;; wirh the I R-4 Program, llat<~ on 1 l1ectivHn!!'3s ar1d toxl~::ity 
must be p resented A committee of experts reviews .he 
supportlng data and re<:ommends whether the state should issue 
a registration. In Ala~ka, tl1~ commissioner o f the Department 
of Envirorment~ l Co nsatvation m J$ 1 approve anv 24 (cl 
registrations. EPA can veto such registrations wtthfro 90 days 
followmg is.suance by the state. 

Minor Use Pesticide and Drug Research in Alaska 

Reseafch on miror usr. res t ic des and drug~ through I R-4 
has been locusetJ on control of ~Neut.h In rapeseed :~nd smooth 
bromegrass J nd on control of externC~I and intttrnnl pa asitf!_~ in 
re • .,deer. Work began In 1979 to determine the effe<: tVeness aml 
sataty of din itramina (COBEX), tritlural in \TREFLAt I, and 
nitrotAn (TQK ) fo r wf'ed contro l in rapeseed. Rapeseed could IJe 
a h1gh value rouJ•ional c1op wnh barley; however, a lack of a 
re!Ji$teret.l hurbicirle fnr weed co ntr11l in th•s cro p ma.ces tts 
CtJI ture unfecss t1le. 

Due tu lack of ln1erest by th t! manu fdcturer, COBEX wa~ 
dropped form the research program. TOK W d S also r..lel~t.ed Since 
It had been tak<m off tho mnrl<.et because of poss ible terratogeni-
Ctly . lesting of T REF LAN too k place tlatwoen 1979 and 1982 
and was shewn to be effec t iye in control ling W&l:ld s in rapeseed, 
di!l nor damage tho crop, and was not present ·n sa mples taken 
fr om th e rapeseeu plant. Desr)i lt: these results, ELANCQ, manu· 
facwrer of TRE F LAN, was not intere$tt"d in pursuing registra-
tion IJ1){;ause llw product pers1sts irr soil .Jnd could damage sub-
setluenl crops. R t- ;~<trdl ut~rforrned in 1982 anti 1983 indiCGtes 
Lha t TREFLAN soli 1 es-dues do not lower subseque11t barley 
yield~. This ado mmal data ~Jill be presented to E LANCO in 
hOflt<!! thn 1h~v will c.o ns•le• •ll9$l"ring TREF LAN tor rape-
seed nroduc(on m A•aska w th the st puldtton tha. only barley 
bl! planted fol low r;g a r apesced r.: rop. 

I 1B83 a research projP.c· was st. ted to investigate co ntrol 
of foxta il barley, Hordeum jubatum, i smooth bromegrass 
JSing n<JprooamidP (KERB ). KERB ;s registered for th is use in 
C'.<~nnda and is 4ui•e effective. r oxtail barley is •he single most 
important weed in srnool.h bromegrass fields in i11ter1 or Alaska. 
In mal research wtth KERB involved evaluatlng the effects of 
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vHnous applica ian at11s on control of foxtail b1.1rl~y and on 
growth of smooth t.Jramegra~s. 

Dr. Richard Washbuwr, conducted research during the 19 70s 
on famphUI (WAABEX I for control of wilrble ilv Hlrvae in 
reinde-l'r. This work Wc·S 1 'll(idU y portormcd through the I R-4 
Progiam. In J<mllarv 1982, I R 4 fllndlflg was approved ior 
~esearch to dete1 mine me ~ff~C ih"~:l!1ess dnt l sah W of l vormoct ln 
to control 1\/arbles dnd Inter nul PilhJSi le-s in reind Qer, Dr . Robl'rt 
Dietericn, who is domg thi~ r~eatch, found a milrked redu~::tion 
of ~·Jarble larvae ln t ruated versus untreate-d reindeer in a sm II 
preliminary stucly cond ctmJ prior to I R-4 lundmg. Th1s re-
search fs sign if icant since parasites rewesent onl3 of the m aior 
problems facod by the reindeer industry. Warbie fly ler ... ae 
burrow throuqh the ski o n rear l~>gs, move JP the bad <, and 
feed on tissue fluid . These paras tes rtesrroy the quaiJty of 
re1ndaot hides, slow w~ rght gain, disrupt herdtng practices, and 
have been irnpl•cated •n 1h 1ransmmal of bruceJiosis. Such 
internal parasites as lungworm~ anrl intest nal roundworms also 
result [n decreased herd product vr ty l.JuL are controll~ hy 
lverrnectm. 

Data obtained f om 1esearcl\ performed during 1981 <md 
1982 at Dolta Junc tion and at the Agri~;ultur~l Ex periment 
Stat ion's expenment r<J m were used fo sur1~rt a 24\c} regi-
str:J tlo., of me• buz n 1SENCOR) to r broaaleaf weed conuo in 
barlr!y. Urtlike most postcmr.rgencc bro"dleaf herbicides SEN-
CO R will com ol chlckwo«l ~StP.Ilaria medliJ I and provide 
fLJII se son we.e~J Ct'ln rol. Crop tolerance and weed col'ltrol were 
evalua ted at varlou~ r!lt.eS o f SENCOR application . Barley 
variet ies grown in Al.tska were sC(eened fur uifteremill l 
s.ensi ti 'Jily to th is herhtc 'lle. The wes ult is the r1!1]istratian o f a 
very effect ive 11 erbic id a tor use in growing Alaskan oorloy_ 

Both the I R 4 and 24 (c) progr.-.ms 1ave bel'"· nnpartnnl to 
thl' d!'VCiopme nt of agrkultu.e in Alas .... .,, These rllograrm vnll 
conllnue to [11 cty on lmportilnl ro le smce many o' the LrO f>S 
grown in A asKJ ilre 1101 grown m h1gh volumes , ationally 
Her>ce, pest-co •Lrol ~:~gents are rtl latively Jack ng_ The Federal 
gov!!rnmP.nt provides same supper. for reseai"'Ch on ntinor-use 
pest icides and ctrugs bur this support general ly amounts to less 
t han one-quart~:. of tht: costs ncurrcd in research efforts aimed 
toward re1)is trut on. The r~st of lt11• costs rnust ht, born@ by the 
sta'es reccivmg rhe benef1ts of th•s work . a 

Not<>: Cqoperari ~ investlgatmn nt Sc:, ·nc1: dnd Educ;Jtlun Adm/mst _I-
liOn, Agrrculrural RPteBrch, U.S 0Pparrmenr of Agriculture; and the 
Umvers1rv ol A IOJ.ilt.J Avrwulwr.11 f <Pifmncnt Sr.mon. T"he u<tt of rrllde­
nJme!. implies nejther andorsemen r nor ctit.c:i~m o; rhue prudut:tl· by 
USDA-AilS or the Un•~"fSIW n f Al~fka. 



Growing Winter Grains 1n Alaska 

By 

F.J. Wooding' and J.H. McBeath*' 

Introduction 

Several projects are now being undertaken by the state of 
Alaska to expand substant ia lly the amount of land currently in 
crop product io n. A major portion of thi s new land~ develop· 
mmtt centers around a grai n·based agricu lture located in the 
Interior w ithin a 125-mile radius of Fairbanks where spring 
cereals, namely barley, oars, wheat, a nd rye, are now being 
grown on a smal l scale. Winter gratns, particularly w heat and 
rve, have been grown in Alaska for more than 70 years w ith 
vary·ng degrees o f success or failure. In general, winter gra ins 
maru re ear lier than spring grains and are better able to u~e 
moi~ture from snowfall. However, winter grains f req uently 
have poor winter survival which results in low yields. The availa-

· Professor, Agronomy, Agricultural Experiment St&lion, Fairbanks. 
** A.!isistant Professor, Plant Pathology, Agricu ltlfral E)(periment Stat ion , 

Fairbanks. 

Ff!Jllre 1. Winter wheat in a low, rosette-type growth before the onset 
of winter. 

bility of hardy cultivari of w inte r g1aans could Hxtencl bmh the 
planting and harvest S<.la~on in Alaska, th~ m aking large·scal" 
grain productio n more fe rslbl~ . 

Since 197 1, w inter gra ns. with omphasi5 on W eat, have 
L>r.en r~sted at th11 Agricultu ral EqJer iment Stat on o r F&irb<mks 
to detcrmme if exis ting cultiva rs cJevelapP,d in Canadb, Europe, 
and nothern-tim state~. 11ave sufiic•ent h<Htliness to withst and 
Alaska's harsh su t.J3rc ic winter\. Dur ng th rs testing pi?riod, 
sta nda rd cultivars of spring-sown grai ns hmrc been grown for 
yield comparisons. 

Growth Cycle and Winter-Spring Mortality 

In the temperate regions. o f the wor ld , winter grai ns am 
planted in late summer or early 'all (September anJ Octob£lr), 
They produce a low o sette·type urowth before going nto 
winter dormancy. 1 h&Sc plants then lie dormant during thP. 
winter months. When ~pring arrives, grow til is resumed, b~ t in 

Figure 2. Snowmold ITh.oV a(Jpear ~ a f11w r:obwtlh-like strand • .vhe.n 
small patches nf the liOII surf11Ct1 Jffl exposed a~ thll snol'lf melts m the 
spring. 
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Ftr;urr~ 3. Snowmold CJtt develop into a thick cottony mat of mycelial 
graw rh .V1thin a few days alrer the snow covr:r is gonP.. 

an erect o r upright form. The entire growth cycle from planting 
to production of matu re seed is usually comple ted in 9 to 10 
months. 

In contrast to more temperate egions, winter gra ins grown 
in a subarctic environment must be planted in la te July o r early 
August because of tne short growing seasons and long ~·.inters. 

The dormancy pen od begins earl ier, stanmg in late Septem!)()r 
or 8ar ly October and cont inuing 111to Mt~y. Maturity usually 
oCCLJrs In August. Co mpletion of t he growth cycle fr eque ntly re· 
qu ires t 2 to 13 mon ths. 

F•gures 1 to 12 are a series of pno lOgraphs takert o~ t var ious 
stages In the growth cycle of w inter wheat a t Fairbanks, Alaska. 
Fi!Jure I shows winter whea t in late September, JUSt before 
freeze-up. lntm ior Alaska has a cont inuous sn0w cover for 6 to 
7 months of the year , beginning in early October and extending 
ifiiO ' ate April. Du ring t his pP.riod, the rosettes may die from 
free•mg injury if not hardened off properly or if t he insu lating 
snow co ver is blown away. Beginning in ear ly Apri l, there arc 
free7ing and :hawing conditions in which the snow cover 
gr<~duai iV melts over a 3· to cl-\'Veek period. 

W"'cn the snow is almost gone and the soi l surface is ex· 
posed i 1 small patchns (Figurr. 2), a tvpe of d isease known as 
sr,owmold begins to show u p. Snowm olcl sometimes appears 
as ~ t ijw cobweb-likn strand~. harely visible except a close 
range. However, tne organism may also develop into " th ick, 
wh it e, cottony m<Jt of mycel ial growth which forms and ~ecds 
on plant tl ss~.-e (Figure 3). In areas of the field wtrerrf tll is mat 
is heavy, there is virtually no survival of wi nter wheat. Severa l 
fung~ arc capable of causing snowmold d iseasP. on wintP.r wheat 
c:md v.•in ter rye in Alaska. Among these, Sclerotinia borealis is 
the rn ost p rominent. Snowmolcl fungi usually infect the host 
plants during the fa ll, develop on host plants through winter 
uude• snow r.over, ;;nd eventually manifest themselves in the 
following spring after break up. 

Besides snowmold and wi nter kill, several other envi ron· 
m'!n? factors resu lt in winter-grain morta lity. As t he snow 
cover leaves in the spr ing, winter wheal plants are mostly 
green in co lor (Figure 4). However, o nce t ho snow is gon~ , there 
is frequently J period of 1 to 2 weeks of wrdely fl uctuating day· 
nighr t empe ratutes when the da ily minrmum temperature may 
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F igure 4. Whon tl1u snow cover ftrs r rf1sapp~rs m thtt sprin(J. w im er 
wh~ar p lants are m ostl y green i n colru. 

drop wel l below freez mg This c~uses t11e plants to d io back 
to the soli surface and t ur'l brown (r-iuure 51 and may result i 
death. I · early o mid M~ y, when temperatures become favor· 
able for growth, green 5 'lOts push through the dead ~~5~ue 
of ~urv ivmg plan ts (Figure 6}, If lh month of May Is droughty, 
green·up lime is slow, and fr.wr1 pants ~ur v l ve (Figure 71. Also. 
soil cracki ng may cause physrr al •njufy to Jl<> root~ and expose 
them to desiccation ( Figur~ 8 ). 

Once green-up has occurred, growth Is rapid Jlld~r condi 
tions oi almost co nt inuous day ight {Figure 91 Surviving 
plant s t iller profusely, which compe sates to sam~ extent for 
sparse stands resulting from high winter oand spr ing mortafily. 
Grar'l hr acls begin to emerge about the th ird week of June 
(Figure 1 0 ). Plants a rP. tu ly headed, and seeds am dP.veloo ing by 
the hrst of Ju ly I Figure 11). Phys10log!cal rnaLU.rity is attai nod 
by idle Ju ly or ear y August ~ Fig~ne 12 ). Comb•nr IH•vesrir g a, 
moistu rl! levnls of 12 to I 5 per cent can usuill v be carued out 
by th~ m icldle of A Jgus•. +-larvr~t a lmos alw ys occurs mor(1 
than a year after plantmg. 

Winter Wheat Performance Trials 

A ser ies o f t~ts oi 1\ l er wheat began tn lhe fd ll o f , 970 
with the planting of thtrt~ ~.: n culL v~rs atth~ Fairba.,. ~ R~sP.a rch 
Farm. Thn winter wa~ severe and long, w1t h u~>l"p sn<w. cover. 
During spr·ing breakup, sl'owmold was prevalent Olll!r much o i 
the test- ~lot area. As is cvid : nr by the results (Table 1), 'Fro id ' 
a Montana release, was •he o nly cult iYa r to produce an encour 
aging yield , and e"en at tha t, the 26 '} bushels per acre was no t 
impress ive (the average U.S. yield ~~ approximately 30 bu/A). 
Most of the cultlvan in rhe test yielded little more thar the 
seed ing rat e of 2 bushels rer rJCre. The t est vvns repeated thL 
foll owing year w ith s1mihr r~su l ts . 



'ltJUre 5. Once lhl snow cover is gone /11 lhf! .rpr ing, a 1-to 2-week period 
of f~ing ana thawing t lffllperatur es orte11 CiJu~·w; rh11 exposed pla!ltS 
ro rJ,v /Jack 1 o the- sot! utfar.11. 

F•yure 7. lnitfal .<p ring growth ;s pf ren low because root re.serve! an-; de­
plfllN1 and sOli fnOISWrc supp/tfit mav be /Qw. 

F1r;um 9 . Once :sprinp g,-een-uo h;~s occurred, growth o f witrter wheat is 
npi(J under condi tions o f almost<ontilluDU$ davl ight. 

F igurtJ 6. In early to mid·M~v. when temperatures become favurolllt• lur 
gmwth, r~reen shoots r1r.1ill through d&!#d pf.mt ''"u~. 

Figure 8. Soil cracking mav MUS'i' physical iniur-1 to rooa and B¥UOUI 

them to desiccation. 

rl_qutt· 10. Tfl~ /,ne-boot to early-ireaa growth stag~ occtur ~hour th'-' 
rhird wHJi o f June. 
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Table 1. Winter wheat-performance t rials c onducted al the Fair-
banks Research Farm during a 3-year pariod. 

Cm p Year 
Whnat 
Cultivar 1970-71 19 71-72 1972-73 

·· ·····Yield (bu / A )········ 
Froid 26.2 28.8 53.9 
Sawrnont 9.4 20.4 74.1 
Shoshoni 8.2 13.3 68.6 
Khi!rkov 8.9 " • 
Omdha 1.7 3.8 45.0 
Trapper 1.9 12.9 68.2 
Trao..er 4.0 10.7 * 
Lancer 4.9 8.8 "' 
War rio 4.0 8.4 
Winalta 2.8 5.6 
Cheyenne 2.6 2.5 * 
Seo ul 66 0.5 1.9 
Blackhctwk 2.9 •· 
NS 66403 - 15 .7 65.1 

Average 6.0 , 1 . 1 62.5 

'Cullivar no· incl~ctr.d in trials for year shown. 

Overall, yie lds in t he 1971- 1972 crop year were slightly 
h1g1er, but ' Froid' w<Js the only cu ltivar producing a respectable 
y1eld . The number o f cul tivars planted was reduced to six in the 
t h1 d year of testing. It was in t his year that a ll o f the cultiva rs 
cam~> through t he w inter with good survival. The w int er was 
l e~ severe tha n the previous two, and there was very litt le 
snowfTlo ld in the spring. The six cu lt ivars produced an average 
yield of 62.5 bushe ls per acre, wn h a range of 45.0 to 74. 1 
bushels per a ::re between t he lowest- c~nd highest-y ield ing culti· 
va r. h is interest ing to note that , in il good yeCJ r for su rviva l, 
' Froid' came in se-cond to las t place in yield. Th is t ype o f year 
occured t wo out of f ive years of t esllll!J. 

After the thi rd yea r, testing of Winter whe11 cultivars was 
continued on a smal le r sca lr., w ith only two or th ree new entries 
bemq compared With ' F ~o!d' as a stand£Jrd. New et releases, such 
as 'Sundance' and 'Norstar' from Canada and ' Roughrider' from 
North Oakota, have demonstr<Jted co nstderab le w m er hardiness 
some of rhe t ime but have not showed the consist ency o f 
'Froid ' . 

Winter Wheat and Sprmg Wheat Compared 

During th is entire winter wheat-t.cstmg penod, spnng wheat 
was grown undor sim il..r co nditions for comparison. Spring 
wheat w as pla n te-<1 each yenr m May, as soo n a:;. th'! s01l ·Nas dry 
enough to be t tll ed. F igun~s 13 to 16 show o1 cor<1parison of 
'Park' spring whe·~ and •~;ro !' wir t~r wheal <Jl tw o different 
dates. Figure 13 is a photo o f 'Park' sp nng wheat 1"-aken on Ju nn 
30. At th is time, 'Park ' IS 5 ill In th8 no ot stage 01 devE-lopmen t. 
On this sCJme date, ' Fro d' vinlt::r wheat C; fully headeo (Figure 
14). 'P<J rk' was pla nted on May 16, whtle ' F roid' Vu!S pf~nteli o n 
August 10 of tht. prev ·ous yea1. Photos were agair taken 1 
month late r, on J ul y 31. Th e spring whea t [F·g~tc 151 is irt the 
milk stage of deve lo pment . write rhe w inter wheat (Figu re 16t 
on th is same da te is phy;lo o{pcally ma ure . 

Table 2 gives planting dales, matur~tv dat~s. days to matur 
lty , and yields fo r 'Froi<J' w iru~:r wheat and 'Park ' spring w heat 
during f ive yt)ars of lP.stlng at Fairhdnk s. Th~ average matu rity 
date for w innn w heat i~ Augu:.L 10 <Hlti lh<:ll of sprfng wheat is 
August 20 . T he winter wheat provid es an extra 10 d ays of 
harvest time, which can be ~n Important factof when farmi ng in 
the suba rctic. When yield!> J re compared for these same ::l years, 
t he wi nter wheat averageJ 35.8 bushe ls per ce ra, and the spri ng 
wheat .tveraged 60.6 bu s11els per acre. Yi~ld of spring whea t was 
approx imately 70 pe r cenT n igher than that of w nter wt~eat 

Winter Rye and Spring Rye Compared 

Although major -mpham has been dnvoted to w hea t, 
o ther ty pes o t w~ntl)r gr1i11s have also h~en I'V.ti.Jated. Wir.tt!• 
oats lack harrli ness anJ havtl absoiUi"!ly nn survival when grown 
under subarct ic condlt ion5. Wintet cultivars of ba.r ley and 
t ritica le have h<Jrl very low survival. W1ntcr ryt?, on the ot her 
hand, a ppears to have a defin ite arivatltage over spring rye. 

rab le 3 gives planting dates, maturity dates, days to matur-
ity, a nd yields of 'Saskatoo n Slllecri oJi 70R' w ·nter ry1:: and 
'Prolif ic ' spn ng rye grown .. t F<Hroanks t or 3 years. The w intel 
rye had an average ma urit y dilt o r August 15 co mpared 
w it h September 1 fo r spring rye. Thus, an exu J 16 days of 
harvest time was gained ~y planti 19 winter rye. w·nter rye 3lso 
had a no t iceable yield Jdvan oge over its spring-sown counter-
part. Fo r the 3 yea rs, yteld of w ntcr rye was 70 per ct:mt higher 
tha n t h<J t o f spri ng rye. 

Table 2 . Performances of 'Froid' winter wheat and 'Park' spring wheat compared ove r 5 harvest ya<Bn, 
HarvP.st Year 

. 
1971 1972 1973 1975 1976 Average 

FR OID WINTE R WH EAT 
Planti 1g Date Au g. 12 Aug. 6 Aug. 10 J u ly 30 Aug. 2 A ug. 6 
loJlf turi ty Date Aug. 13 Ju ly 2.7 Aug. 18 Au g. 10 Aug. 12 At;g . 10 
Davs to Maturity 366 35!:> 371 376 375 369 
Yield (bu / A) 26.2 28.8 53.9 22.0 4B.O 3!1.8 

PARK SPRING Wt-~ EAT 
PI ~ ~ ,,9 Dati' May 20 May 17 May 16 May 13 May 10 May 15 
Matunty Date Aug. 25 Aug. 7 Aug. 29 Aug. 23 Aug. 17 Aug. 20 
Days t o Mat•J rity 97 82 105 102 99 97 
Yiold (bu / AI 64.3 56.0 69.3 54.2 59.4 60 .6 

'The [est was no[ co ndu cted 11 1974. 
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Fi!JfH I! 11. Plants are fully l1eaded, and seeds are beginning tu develop by 
.1111 frrst of July. 

Figurr. 13. 'Park' spring wheat is in the boo t stage of development on 
JjJ(If~ 30. 

Figure 15. 'Park ' spring wheat is in the milk stage of development on July 
41. 

Figum 12. Phys•ologica/ rnJtrur;ey is reached by 14lltJuw or P.arly August. 

Figur e 74. 'Froid' wimer whear is fullv headed on June 30. 

Figure 16. 'Froid' winter tltheat is p!rysiological/y mil lUre on Jvly 31. 
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Tiible 3. Performances of 'Saskatoon Selec tio n 70R ' w inter rye 
and •Prol ific' 5Pt ing rye com parod over 3 han~est years. 

SASK. SEL. WINTE R RYE 
Planting Date 
Matur ty Date 
D.1y~ to MaruritY 
Yteld (bu/A) 

1972 1973 1976 

Aug. 1 2 Aug. 1 0 Aug. ~ 
Aug. 15 A1.1g. 11 Aug. 20 

368 366 384 
51.4 50.6 52.7 

Av. 

Auq. 8 
Aug. 15 

373 
51.6 

PRO LIFIC SPA lNG A YE 
Pia ~t ng Da·f' May 16 May 12 M .. y1 0 May 13 
~J1atur ity D11tP. Aug. 24 SepL 2 Sept 8 St>t>t. 11 
DJys to MaturitY 100 1 13 121 1 1 1 
YiL·'d :outA ) 21.8 45.9 23.4 30.4 

'974 arK. 915 . 

Outlook for Production of Winter Grains 

Wfnror grarm. grown In combln ... t.Jon with spr ng grains, 
could dfecnvely spread out 1 he annua work loatl rnor~· evenly 
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for larg~> sca lt. t~ums in Al1 J's tnLP.riOi Th!!y would help to 
a\loid lht .seasomtl cru:1t. 1 durirg plnnttng and l'ilf\'l'Sring. On 
the basts of l lmtt~J dara , Wtllter rye apppP.ars !T'O• e feas ible 
than w1nter whedl. At this time, the yield d1ffnr.mce.s l.Jetwe!'ln 
w nwr l3 nd spring w lw 1 ttre proh •IJly too !!' eat to make winter 
whr<at an econor11 ically v•at:J ie crop. Also, th chance foe fallu~e 
·s h i!Jh. In areas subject w il igll winds durtng rtw winter months, 
the Joss of snow covel ca resul t in tote ' w "nter-kill. This frn· 
qu~m ly o ccurs on rnany of t ht. farms i'l the De ra Junct ion area. 
The research d ata coll,.c•cd at Fai l bank.s !iho Jill IJ.lply only to 
drea5 w here snow co~u tS ;nwnla ned hro ghoul the Winter 
mo nrhs.. 

ResP.arch is curt ently b~1ng C"Jmluc tO<l :11 Fairhao s io 
evaluau~ conta~.: t . .tnd sy-.t omlc fung1<:ide> for snclWrr1otd control. 
Cultura l pmctices ~ignod :o JCCu 'flulate snow ~.. ovP.r ar<• al o 
be ng stud;ed. In n ther not Lher 11 areas oi the world plant 
breeders are develooin!"! snowmold-resistant lin!K. If these 
stud•es resu lt in management practices that const~t en1 l y lower 
winter-sprinu mortalt.y, the ' easrbility of ~rowing wintec wheat 
1n Alaska will h ke ly increase. a 



lceJ~ndic horsp.s in use on rhe Sew<Jrd peninsula include willows in their winter diet. 

The Introduction and Suitabi lity 
of 

Icelandic Horses 1n Northwestern Alaska 
By 

William B. Collins~ and John Brooks Ill'" 

Introduction 

Horses played a significant ro la in exploration and sott lc-
,.,..enr of Alaska during Gold Rush days. However, w ith the 
1ncrease 1n mechan ized t ra nspo rl at ion, horses became 1ess 
i•npo rtant and genera lly too expensive to keep for purposes 
other than recreJ t ion. Some would argue that horses OJr e too 
(!Xpo•nsivc to keep even for that purpose. In 1982 a d iff erent 
breed of horse -· O tl13 which appeo~rs well adarted (O liv ing off 
tr • range in summe r and w inter w 1th lit tl e supplem 1~ntat ion 

wa~ in troducec.. to thl! state . The fo llowing is a brief clescript "on 
of rhat breed, its history, its requ irements, potential uses, anti 
spP-cia l adaptations which make it more satisfactory than its 
predecessors as a work or pleasure ho rse in tund ra regions. 

· Auistant Professor, Range Management, Agricultural Experiment 
Sta.tion, Fairbanks. 

"Research Assistant. Range Science, Agricultural Experiment Station . 
Ko tzebue. 

The Breed 
About 1000 years ago, settlers fr o m Sc;~ 1dinav an countries 

<lf1u ~he Bnttsh Isles ~Jn arnvmg on tne volcar1c isl and of 
Ice! . nd. T hese Vik ing f~rmer~ llCid c ro-ssed the Nor,h At lantic I n 
open boats, br ing ing w L l rh~m all tl at lht.V tho ught esse11tial 
for pioneerin!J itl ·t> Jir new, a!•~:n h rsh , r, 1Viron1ncnt. Perhaps 
the most e ndu ri ng o. t h<.rr preciou s t•l!lgO werl! ,heir horses. 
Their horses were rel.-11 ively small (13 15 hands and 850·900 
lbs .) typical of European horses HI lila~ tim(}. ;)u·ing the 'lext 
1000 years, lcc land ·c ilorses were to remn·n isolated from o~ er 
horse populations. This wa:o mude IIQSSJbl : when the Ai r 1ing 
(the oldest parliamerJI iu the worlal pas~ed a law in 930 tor-
btQdlng the im po r a•ton 1f horses m order to muin ta in the 
punty of the breed. Som.: ;cholars hd~~ sUMesled thdt t h" 
est;ml ishmen t and lang existence at thr. Alrhmg was made 
possible by th'l horses wh•cll enal,leu .I t? lcdandic chieftuns 
to travel across the •uggcd country In ordt<r ,o meet. From the 
t ime of settlement until theo oegim ·ng uf 111r. 20th cen tury, 
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Icelandic horses represented the sole means of transportation 
for r"'ople and goods. Had thP.re twen a network of roads and 
bn lge:.. perhaps a larger hor<;e would have been bred to pul l 
wagon~ and carriages. The Icelandic horses, however were well 
SUI l!d I o cross-country , ravel <:~n d could be kept year-round on 
open range. 

People outside Iceland have become Increasingly aware of 
tht> ~clfsufficiency, stamina, fecundity, antl longevity of the Ice-
landic horse. The horse has also become well known fo r being 
the only remaining European breed lo retain five dist inct gaits, 
the most notable of which is the Tolt, or running walk. The Tolt 
disapneared from Europe as larger horses were bred for t he 
purpose of carrying mail-clad soldiers and pu ll ing wagons and 
carriages. 

The Icelandic horse is also ideal for the native sport of 
"tu~kk ing," in wh ch the horse is r ldden cross country 20-40 
miles per day over severa l consecutive days, resting and grazing 
at n.ght. The breed has <:1 variety of colors as it was bred only in 
accoru 1nce with st rict standards of ga it qu<:~l ity . 

In addition, extremely severe winters which occurred <:~t 

inter.lals from 1200 to 1800 AD acted as a rigorous force for 
selecn~n of weather-res ista nt individuah having relatively low 
ri:!'qUiremenb for supplementAl feed and an exceptional ability 
to Forage through ice and w1nd-pack snow. With the exception 
of t ho Yakut ian horse found in Siberia (Luick 1978), no other 
breed Is known ro exh ibit such special adaptation to severe 
winter environments. 

Severa l dr.cades before the riding qualities of the Icelandic 
horse made it popular with recreational riders outs ide of Ice-
land, Porsilct (1929) promoted use of the horse for reindeer 

herdiny in North AmerjCiJ, f'le s.!id. 
Tl1e Icelan d pony, particuli!rly, waul(.! Ut: well suited to 
t his country, as It ..vaula need no more care or protect ion 
·han the reindeer and wouiJ do well on prat.ticall y ~ h e same 
feed . All cross-cow•tr y ravel during the summflt has. at 
present, to be done o~l toot Wllh pack-dogs, wh'ch means 
thclt tent. blankets, !:'tr. ., mU$1 b-t d ispe ~ed with, also that 
un account of scarcity of game, uog feed n')u~l btJ carried. 
To a futu re reintleer i ndu ~try, po,ies should [)rovc a factor 
of great im[lOrtanco and woul :J make herding much easier 
anci more atrracttVe. 

However, more than pQ years were to pass before Icelandic 
horses would be t ried for rei:1r.leer harding n Not h America. 

In J une 1982, NANA Ia regional Alaska Native cor~oration 
headquarte red in Kotzll.buc) purchased sewn ge lr1 rngs and one 
mare for purposes 0 1 ~HII d ing rQin~"'lr and tr<msporli 19 camr 
supplie.s during the summer when snowm3chines cannot I>~ 

used. NANA chose lct~land ic horses over other breedi because 
they had learnec: from pr or el(pcncnce that l.ngtr breeds were 
too expensive to malntajn 1UI ing lh~ 6 or 7 months the horses 
were id le each year, 

Indeed, wi th ·he excep-rlon of fre gh companies m the 
early part of t hls cen ry. most who have tried 1o ju,tity thl? 
keeping of horse5 on cr cost-benefi bilsis havr. found rt IS much 
too expens ive to maintain them th ough the wintur. In Klon-
dike dllys, horses werl) generally used for a season and slaugll -
tP.red as winter approa<;hed. Replacements were then b ought In 
the next yellT. With th.o l;;rger breeds NANA onglnally used, it 
appe<:~red it might have been 11!5~ expensive to fly the hor~os 

south for the win ter lha o lry to winter them in lhe Kotzebue 
area. 

!Jafdwm Penninsula in late summer. Horses feedmg on a robust sedge, carex saxatilis. 
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Taking a b reak. 

Performance 

Icelandic horses have several advantages for rei ndeer 
hr>rders. Herde rs have much greater abi lity to stay wit h the herd 
on horseback than on foot. Anyone w ho has ever tried walking 
:J OV distance over tussock tu ndra ca n readily appreciate th is 
tact. Unlike snowmachines and thrne-whcolers, the horses can 
also swim rivers and streams. Fro m atop the horse, the herder 
commands a much better view o f herd movements, a defi ni te 
advan tage, consideri ng the huge expanses of tundra w hich lack 
pr-om ontories of any type. Increased view of the he rd should 
prove especially va luable as the p ract ice of herdi ng with dogs is 
r"~tabl ished among western Al<Js kCI re indeer herder~. Herders 
are also able to approach and calm the rei ndeer mo re read ily 
when on horseback . In addit ion to actual he rdi ng adva ntages, 
horses provide a ready means of transporting camp cross· 
country. F inally, Iceland ic ho rses have a demonst rated abil ity 
to forage productively on most tundra sites. 

NANA's e ight horses responded with amazing resi lience and 
stam ina to the st ress and work to which they were su bjected 
immediat ely fo llowing their purchase. First, t hey were shipped 
oy t ruck from British Colu mbia to Alaska, a f ter w hich they 
were rested for a week. They were then flow n to Kotzebue 
where they were ridd en by th e local chi ldren du ring much of 
the 4 days they were rested there. The horses were next ridden 
O\lt of Kotzebue overland a dista r1ce of 100 miles to Church 
Rock . The 5-day journey took the 11 erd through a great deal of 
rough country and made it necessary for the horses to ford 
many streams and rivers swollen with the spring runoff. After 
rest rng from the roundup at Church Rock, horses and riders set 
off once again, this time for Cal aha n, a 2-day ride covering 
nearly 70 miles. From Calahan, the herd traveled to Arctic 
Circle where they were used to round up t he b utcher herd. 

Once the horses left Kotzebue o n thei r way to the round-
ups they received little grain and, instead, foraged o n native 
vegetation. While used in roundups, the ho rses were worked 

8 /uejoinr ran.ge in midsummer. 

12 hours per a ay, a lmost dllly- a prac t ce not recommenoed 
and since d iscCJntmurxl . When wor\lng. th~y received 7.5 lb~. ot 
barley per day, but, nr,verthclnss, they dec lioed irt condi ti on 
unti l the work load was rr.d uced. 

Much of tllC! summer reinde<: r herding Loo'c. place ~11 <1reas of 
knee-high tussocks, th in l .rspaces o f wh•cl r are 5p angy, wet 
ground. In cont rast to tile l.rgr.:r m eed previously used, (he Ice· 
land ic horses negotiated Lh is tvre or teJra in extmmely well. Th is 
is particu lar! y noteworthy in that most o f rhe hr.rdms had never 
ridden a horse pr io r to J une o f 1982. Thr. horses tolerated 
the var iety o f riders very wel l. Tirey wortt also 4oleran t of 
the clouds of m osqu rtocs w hich attacked thier hces a nd bel li es. 
Insect repeii E.'nl reducetl t he mo$C uito .a nd fly a· tacks, bu t •wen 
w hen without its pro r ction, thl." horses did noL dPIJear ov~rty 

distressed . Th~ horsts remamc-j rn relatrvely good condit ion, 
except w hen workeJ h~ o t '' a datly bas1s. A few additional 
horses should h ave oeen used rn tne NANA operation so that 
rested stock could bf! rc:.tated under the riders, at least every 
3 days. Duri ng the peak of thf' work seaso n, the horses simply 
expended more energy t hen t'rey cou lcl S<Jfely consume and 
received inadequate rest. 

Nutrition and Care 

We used the b ite-cou nt techn quP. lWallmo a nd Neff 1 97 0) 
to d tHe rmm e the <.her compm •tlon of NANA's horses dun ng 
summer a nd winter . Simu lated bites of each forage species w ere 
then hand cli pped, oven dtie1l , and w eighed to form the 11asis 
for weighting I.J ite-count Lo La ls and FOI later nutritional analyses . 
Nutrit ional analyses were perfotrn ed a1 tile Plant and Soil 
Analysis Laboratory at the Palmer Research Center. Metaboli-
zable energy (M E) was calcula ted ali (.99 x % IVDMD - 1.01) x 
34 .2 + 45.0] -:- 1000 1 Tilley and Terry 1963; Reid, J.T., as cited 
by Brundage et a l. 1981) 

Preliminary observat ions su9gest t hat •he Icelandic horse 
wi ll consume a w ide var-ety o f plant ~pec1es fou nd o n rangas In 
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Tab le , _ Diet composit ion of lceiandic horses in northwestern 
Alaskd b y dry weight pe r cent. 

Su nm er 
Wat r. t sed ge (Carex aquatilis) 10.4 
SedgF' (Carex saxatilis) 8.1 
Sedge {Carex spp.) 34.5 
Ounegrass (Eiymus arenarius) 35.0 
Biue1o t (Calarnagrostis canadensis) 7.0 
Bluegr .~~ (Poa spp.} 0.7 
Tu fte<J h,, irgrass (Deschampsia taespitosa) 0.4 
Se<t·Oeach sandwort (Honkenya pep/aides ) 0 2 
W I c. •is Uris seta sa J +' 
Beac h Dt•a (Lathyrus maritimus) 3.3 
Oxy tro pe ( Oxytropis spp.} + 
ArctiC dock (Rumex arcticus) 0.2 
Mea(Jow hor·sotail (EC1u isetum arvense ) + 

Wtnter _ ______ _ _:..;..:.....:.=.::..:..._ _ _ _ ______ __ __ _ 

Tussock cottongrass (Eriophorum vaginatom) 89.8 
Nor lhern Labrador t ed (L edum decumbens) 1.8 
Wlllo"'J (Salix pulchra ) 7.9 
1lou11tu ·t, cranberry (Vaccinium vitis-idaea ) 0.5 

1-- HJc~ umounl 

northweste rn Alnsk<J . h utilizes a mu c h w idr!r array of pl.Jn ls 
than tlo other breeds a nd cont inues to forage undtH severe 
c limatir: con r.h t ions. Table 1 shows a summ er di !!t t y pical of that 
which the hors.e s consumed whi le in the Calahan vic in ity. The 
princ ipal species in th is d tet were d unegrass (Eiymus arenarius) 
a nd cur ex (Carex spc. ). We d•d not q uan t ify ~al l diets, but wr. 
obscrvu<l that, after lhe f irst snow in October, rhore was a sh ih 
to tufted hairgrass (Deschampsia caespitosa ) a nd fe~cue (Festuca 
spp , ).. TI1en, begin ning in m id-Novembr ·, t he ho rs es con~>llmed 

primarily d iamond w illow (Sal ix pu/cra I and b ll.e join t (Ca/a­
magrostis canadensis) growing henea h t he w illow. From 
m •d-Oncember lllltl mid-March , the diet (Table 1) consisted 
a lmo~t r.nt irel y of cottongrass (Eriophorum vaginatum L the 

p :·edominant grasslike nlar l on the Baldwin Penln~u l a wh ere the 
horses were ke pt tor the rema inder of the w inte•. It c;hould be 
emphasized 1hat r 1e d•etdry prefePmccs o:•port l:li1 here were 
greatly inf luenced by rol 'l(IIJe illl<tfldfltlity or forE!ge species (rhr 
range o n which the horses wmtered had a vegetal ve cum posi 
rio n ve ry d iffe rent fro m tl"to~e r angf• typ~s where >ummeJ and 
f<tll feed mg p rr.fr.ronces w1:1re o bserved). 

Thfl great d isparity .Jel•.vecn Pnergy recommenda io s tJy 
Bja rna son (1979) arvJ I\IRC (1978) nabl,. 2) causes one to 
quost1o n wh•ch, .r either, ·ecommr.ndatrou is the r!loSl accur3te 
hec<luse it is d iff1cu lt to belil.we : h at 11 40 per cent J fference in 
requ irem ents could actual y ex· t. Sjnca energy tnk!! Is a 
matter of critical im portance to csnimals, N RC recommendat ions 
are made 10-20 per cent h1gh tn order to proviua a mnrgin of 
safety. Ellis and Lau !!'"ICI! (1980) repor<eJ dtge~tlble r.nergy 
~D E) requi remt:>nt~ of Ne\"J For est and Welsh pon tlS uqud o 
o nly 110 Mcai /W0 ·75 w ich woukJ llf. ~qu1val 1 to 9.46 
Meal/day fo r a m awre Iceland ic horse ot averagl"! wetght. This 
value is only 20 per c!!nt gredtOr than tha t dl!t r.rminod oy 
Bjarnason and re prcsenrs a d ifft re nce w hich conceivQbly could 
be accounted fo r by a 1ower actua l nnergy reQ •irt'rr ~nt in the 
Iceland ic b reed. 

E$t imat es of DE a nd rnl!tabiJI i.t:able e nargy t MEl ·n t he 
summor ilnd w inter dien !Tilble 21 by m ethods dttveloped tor 
ruminan t · are t e nuou s, a r hence, ·,ve qu~t'on •heir accuracy, 
part icu larly those es lim Jtes for thr. winter dret In vitro d i 
ges tion of fo rages w ith dllirv·r:ov. rumen f luid mav d Jfer greatly 
from tl l[.Jestion in he ho rses, part 1..ularly ore adapted to ra nge 
veget at io n. We dou bt rl a t rile DE and ME c onlen l of the 
w inter d ie l was nearl y as lo\o, as was llstlmatcd. T h <t L the horses 
remained ·n relati vely goou Condit on while lota lly clepandent 
on wi n ter fo rage st~ggests that adequate energy was obtained by 
graz ing. Th e posstb hty lhat the horse~ increased their ·ntak e i n 
w nter to compon$ate fo r low ennrgy and protein avai'a bT ty 
shou ld t>e investig..tted, s nc..e it ~ ~uggested tllal horses util ize 
tf'us b P.hav•o r to lncreas~ "acc~ss ' to nutrient~ (Janis 19761 

T ab la 2. Recommended d aily nutrit ional allowances for maintenance of a 840-lb. Icelandic horse IBjarna,on 19791. as compared with 
NRC 11978) recommendations and values estimated in ra nge diets of Icelandic ho rses in no rthwestern Alaska. 

Recomm~u"d.ltion~ Availaballty in rang" 
diets, N W. A!a~k a 

B jar nason NCR !per kg. feed! __ 

p er day per k g fned I>(H d ay per kg feetl Summer \'\'Inter 
metabol izable e nergy (MEl (Meal) 6.121 1.15 10.942 2 0 72 1.88 0.58 
d igest ible e nergy (D E ) (Meal l 7 .46' 1.4Cf 13.34 2.52 2,24 0.8.8 
d tgest1bl!.' protein hJ l 260 49 228 43 ND ND 
crude pro tom (g) ND" 513 97 84 37 
cslcit1m (m gl 22,000 4, 100 17' 100 3 200 3,700 2.700 
phOS!lhOI us (mg) 20,000 3,600 10,500 2 000 1.400 43 7 
!iochu m lrngJ 22,000 4.200 30,000 5.700 4,600 16,700 
oorassiu rn (mg) ND 22,800 4.300 13.700 1.300 
m agnesium (mgl ND 4,900 900 2,600 700 
" inc (rl'g) 200 38 2404 46 17 69 
co ppt!r hn g) 50 9 545 10 3 5.3 
vitam1'1 D (IU ) 1,500 283 2,5006 472 NO NO 
·"ia m "It: (mg) 10 'J ,_ 18 6 3.5 ND MD 
vi t am, B

1 
{mg) 0.04 0.0075 0.067 0.01 NO NO 

da lly 1eecl tkg l 5.3 6.0 
1Valua ;:onverted from fat teedu nlts to Mea• ME. 

Est ma1e0 by authors: ME ~ 0.82 DE 
" N O - no data. 

5 Requ irement for growing feat_ 
6 Not ndequately estCtbl ished. 
7 At th is d ietary level, horses continue ro eJ<crete moru than red. 

4 Requirement foe growltlg foal or prugnanl or lactat ing mare. 
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Digestibh 1Jf01ein 1 summrr dret:; (Tabln 2\ o1p pears somu· 
wh.lt low in comp rison with rrco·11mcr1da ion,. However, 
lhe• r: data are pr obably mbl(;aourg since he o rsi'S were be ng 
workc J h<ml , u WP.re s JlplernPrt~ w th barl t.y du ring ne 
o r od of o JSI:'rllu io·1. Many of the forag~ .• '-'Li lizct• ny .I e 
llo,\es wur e reldl vely high n cruLJt> pro tP.ir and abundant on ,t.e 
ranne, di"C. ., ·s most likely that thoy NOUid have been consu med 
· n relatively larger q ar1•j ties had tht" horses nor been worked or 
fc<.l barky. Wr: do not cloubt I e ;Weq racy of St.;mmer ra nge in 
t1 rms nf t igr ·rh e-prol ei avar labrl ty However, he win rr 
clwr of thn I orses, ['articula rly sedge·IUssock tundra, '~<~$ 

IJP.f nlte ly d P.fi ... ,., In dlgt.Stl blc pr'1teir (T ble 2}. For th s 
reason, II\• • rccornmeno pro tein s JPP l'mertat ion m wintl!r un '!55 

th. horses Jrt! "Pt l. . other r nge types havi g grr.a ~r pro'illn 
Jva lal li• I· 

LeVI ~ ot zinc (in ~UIT"Ti er ) and copper (1n Sw n "ler and 
wir te r) w re •r '> r tl y low (Table 2i Reouirernertts for trace 
m · ~ra1s ar e no ve l understood l~f n•z ana M<>akirn 1981 l , but 
the low h:Jel c· co~per w~ obse vi!(J probably rlo represent r>'al 
d• t cienc es. Cv :> Je• del crP cies ha· t: been rerJortl a o r susp ~c­
Wd for a numl er at d 'ferent herhivo !!$ on 111a •v c.. iff'ltr 
r o~ng •s in Al .:.~sk a (I\ cKrndnc· ,1 pt:r~ . comrn.) . T t Lh~ hor~es 
ext 11> ted an exile,.,, ilmount of 1rca (cravrng, xh1brte<.l by 
at or mal <•mol nt of ch~wir g or wood bone~ . etc. ) r<>mio rcns 
o~ r bal i!!f tna ~h~"~V were not o1)ta•ning ac:leq•Htc l e \•~l s of 
m t1fl ra ls i11 the r d icns. Mrr eral dcf cr encies are relatively easy 
a d 1nexpen~· vo to preven i"Jy us(' of mineralized salt. VIle also 
believe tha t reuul.;r mi neral supplementatiou will help prevent 
digrst ivr upset co1usecl by surlden changes in diet, which would 
Ot:Cl f under l:' fT\"rlJ ency eedjny. 

We dr cl no t mt•a su re ~·itfl m i n IPVI:)Is for comparison w I , 
B• r .. sons rec.omm• ndat ons, but delrcienc es are un lkery. 
Hor•es ·gc11er~lly uiJtr1 in sL.ffic ient 1 •o~m in D f rom r ngr vcpP-
tat 'ln and/or e>.posure to 5lHlli :Jh· Til ,u.,rn IS tound in mt ~t 
fc1 a es r adrq1r. t .noun ·~ n ad:Jit on to b" '1g synthesizec n 
tl _ lige:. llve 1 tC.t &nd ~bsorbeu 111 . I e cP.cum. Vitnrnin B12 .s 
:JI·o syntl1es1ler Jnd osot bed in rhe large ir' estine, <~nd su :>· 
Jll 11'nta tron I. Je~mcd unnecessary 111 mdtUre horses \NRC 

Q]()) W Jll' c t.t"<lin the horses c~.~~sumcd adl!quate v·t amin A. 
l·ecuuse they a1e signi''cant amount. c.f living, gree I' ant ·issue 
VL ar rou~d . The cJ mhium of w' llow, leaves o mouf'tain cro · 
br.r ry 1 n vMor en .h tnb ), <JnO wi tcr product ion o f cotton · 
gra provide I v ta n n A in winter . AdJ I f' nall y, 'l !J. to 6-
rnont, supply of til tS >~ diTI n h sto • d it1 11le liver fo llow rng 
!JC'f"U s rn l'lr.r Ql a zing 

•,tt)(; wo.t e Impressed that these horses contrnued to forage 
tlrr J 1gh s 10w, JCI'(i <J ntl packed by ~·- r~d, mo te than 20 n. deep. 
AccordtnQ to S I I Ma!JIIIISson 7 1pers. com r-.), o nly whm rc£: 
1 y •rs occur ·g a t th• ;Jiant gro mJ su r face nrc the horse. 
u .,, bl e to bre<sk throuoh, 1 lak ing it necessary to supplem t 
with ay ul approx imutely 9 lbs.lday. It is a so 1 oteworthy tl .H 
llA A's horses a 1pe· reef t o er~nt of w n er wtnds w ich av~ra-

., " F t"J 10 to 20 mph at , mperat.Jres o• 0 to -30 nan a·ea 
~ tm h c.rfordt d tit It> prmr!ct on f c m th t w rnd. Tllr.se obser · 
"ttrons s p~.or Bj;u nason's recon 1mendat o n thi!l e el, 1 iic 

1 
J1n 0. M cKendrick: Assflciate Professvr, Agronomv. Palm er RRsearch 
Cl!nter, A l nka A grictJitllf<il Experimlin t Swtton 

2 S.H Ma~'rtlJ.ISKm. lc1•1Jm/~r pm.~enrlv working iJs a reindeer herrlet .JII 
Seward Pl'niMul~. 

" Happy 81rthdtY" Iii ' 

tussocks. L ichens wcr• • 1 ed 

horses be wintered or. the rar ge nd supplementetl on.y as 
nee(led . Suppl~rnerrt Ilion for mares becomes "1ar<u1ol y ir •ne 
ldst 2 months of gestdtion and in tj'\' fir 1 mon '1s of l <~ctat' on. 
On e su pplemrrt wh ch Bjarnason 1ecornr end is preserted ·n 
Table 3. Thr- carr be fl.'tf to supple,-.,e t graling, or it can br fed 
ir <i 1 :3 ratio w ith good quality hay to rrOVtdO l cornp i~Jte 

roil an for 111amtenanc. . ~. ;:.hema \ e complete fdtian whocM 
al~o meat~ th~ mr ri ional allowancss rtocornmen h1l in Tabll: 2 IS 
p1esented in Tab't 3 l•1 krltmd . u cv m1 ~on uwam; of supjJit--
mrmtrng llnenJV, protein, Jntl minPntl i• u ~ · t out barrels of 
.~.11ed I err ng which elf c consumed hv th· hvm1s an an ad hll 
basis .. t approx mcttr.ly onr. ti~l p•:l dily . No o tv do Jcela nd ers 
belir.ve it b r iLion lly ore~ct'cal to WJOlur lcl <rncl.c hors?.l on 
the range, but t'i"'Y !lell~< lle 1 i< a jvi:;at>le fran t11c- standooi nt uf 
enabli ng the 1-Jorst'S o develop strong tendons .,.,d jou Is. 
Ar.cording w Bjurnason ! 19/gl, 'good tendons &nd strong i.:~ · n~ 
are more valuilble thun weight .' ' 

Energy demands of any animal are grnotl 1 increase~ by 
wor~ . The Iceland c I )r$u is no exception. V>/hr>re Bjarn<>son 
l1 97q) ·c>commends onty 8 Meal ME per day, r e l'comrnflnds 
... lrnos! 10 IVc, d.tV or • •asy movemen " anr1 nearly 12 
Mea J ay tor .1 840 I or~, w i h I< ndd n 2 1u 3 ours daly 
Thus, it i ~ ca'y to ~.onJers t a d • ' Y NAN A's lu.r&t~s I cl l:"lP ~ in 
coml tro r wll n wor ~ • 1 (. hu r• J1 r iaY, e·:en w• ,..r, r~ce i11rng 

7 7 lbs. su ppl,.mental b rlcy p 1 lav. T i qu. ltttv of bar l!V 

~·•pplied 6.6 Mea ME vh c1r nea t 1t even rf the horses were 
workec o rrly one-to 11 , as 1 ucn as thl"y wr"t they ·~ou l d nee<.! 
w obt31~ at e ... st 5.4 1\lc, I aJditrOfl Me I y qrazt"'Q. a r'lost 
u likPiy poss·u ry, gtv •n that they wo1.IJ h<'Vt- less th<m 2 
hl u ~ per d.w 111 w'-ict o lo so. Morrison ( 1 9ti · ecornrnends 
that 1 e horst.: doinJ I ·<'!IV work he provid •d ··s grail"' supple-
men ir three tet!d t a pur clay (mort 1 '1. nO(. n, Jn J nig TJ a 
~rae ice Pqua lly CO lT CflfiCd 10 thOS(! '• tnQ fCQJ:JrldU:: h J f $1!5 in 
t'l~ rd ng ' ndt r. 

t should be r~ ' n 1wever, tha t 110 •mou t oi 
supplerr.ent.st ion c.m ill Jw u hurr," to lH! o~mwork~>d . One 1ay 
get away wl. 1 such .JOIJ Se in the short term, but will grea ly 
reduce the years of Sdt sfuctory serv1cc •pom .hn horse. Any-
a P. considering the Jsl of 1-:ol ndic hor~ st10Uit' not be ~o 
impressed by thr> 11orse's ~lrr.rrgth anc.l h.;mJine~s a~ to ahuse i\. 
The fact is, if properly r eu lt!tl, 1h11 lcdilrrrhr. horse has 1he 
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potnntial to work for 25 to 30 years, and has a li e expectancy 
of 35 to 40 years. At least one Icelandic horse was reported 
to l;e al ive and v; ell at 53 years. Both mares and stallions 
remain reproduct ively fit um I approximately 25 years. 

Conclusions 

Gunnar Bjarnason ~ Iceland's expert on horses, has said 
"Therll are many incredible th ings about our unique horse 
which are di ff icult to understand and accept in the beginning" 
(pors. cornm.l. Perhaps the most incredible characteristics of 
this horse are its ab ility to uti I ize tundra vegetation as its 
principle source of food year-round and to rema•n fit in the 
fer-north env ironment with minimal t.nergy and protein sup· 
plementation. It is a will ing servant 11'1 terram and condit ions 
where most other breeds are rtJi uctant to go. These ch<Hacter-
i stic~ a lone commend the attention of Indiv iduals considering 
the acquisition of horses for use in rundra regions. Add to the 
above that the Icelandic horse can provide far more years of 
service than other breeds, and it becomes apparent that the ir 
purchase may be economica lly justified for many purposes. 

In the long histo ry of the breed, the Icelandic horse has 
unour.s tionably demonst rated ·ts willingness and usefuln()SS as a 
riding, herd ing, pack, and draft animal. In the past year, it has 
demonstrated its value m Alaska's reindeer industry. We can 
think of many other potential uses for his horse in our state. It 

1 Gtmnor Bjamason: Professor of Animal Science, Agriculrural Research 
lnsr•wre, Reykjavik, Iceland. 

wou ld appear to have prospects "~ a pack ;m1mal 111 spon 
hunt ing and fish ing, ilnd it is co!'lceivable that ~p01 ts like 
trekking or dude riding coL.Id become sig111f1cant attractions to 
recrentionists and tourists in some of our communi ies. We 
cannot imagin!' a more enjoyable way f01 one to 'get out and 
enjoy the beaut1ful tundra land' of OIJr slate. 

Researchers In Iceland have produced consuierable infor-
mat ion on the husbandry of these ammals. However, somE' 
add'tional work should ."le done to cvaluatf' lhe quality of 
diets consumed on Alas an rangelands and .o uetcrmin1 
nu trit ional values ot some locally produced hav~ and yra ns. At 
present. we are growing lest plots of a vanetv of forages ant1 
gra ins wh ich can be used as supplemen1al horsl! feed to de1er-
mine if it is feasible to producP them in northwestern Alaska. 

The IcelandiC horse ar;parently ·., well adapted to the far 
not th tundra environment and cxhmits charact~:rristics which 
make it su ttable for o var imy of uses. Howevn. ~uccessful 
husbandry requires a nood undet stilndlng and care'• I cons i-
deration of the horse's llm1tJltor1~ <'lld equlrement5. Indeed , 
it has been wide ly saict that to e11slave a horse Is easy, but to 
serve a horse is an art . o 
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A Grass from Alaska 
Gives Promising Results . 1n Icelandic Trials 

By 

Thorste inn Tom ass on" 

Introduction 

The grass species Oeschampsia beringensis (Bering hairgrass) 
has aroused much Interest in Iceland sincE- t was it troduced 
'nto the country in 1974 in a seed-exchange program betwePI' 
P1of. Wm. W. Mitchell at dlto Agricul :ural Exper imc.nt Station at 
Palmer and the Agricultural Research Inst itute h Reykjavik. 

• Re~tarch Scientist, Agricultural Research Institute, Reykjavik, Iceland. 

Bering hairgrass is not Indigenous to lcclartcJ. hut a close 
rela tive of it. 0. caospitosa It •ted hJ.rgr J~ I, 1s frequertly 
dominan t in old seminatural hayftr.ltls arounu the country. Be-
side 0. caespitosa, o nly three o ther grasses an o f any signtfi· 
cance in these hayfields: Ayrostis tenuis ('Colonial' l.o!!ntgrass), 
Festuca rubra spp richaulsonii (r"d fescue). and Poa pratrmsis 
(Kentucky bluP.grass). Varieties have bea breJ of the fescue 
and the bluegrass. but seL-d r>roductiofl prohlems hav ham pered 
the ir use. Comequemly, inlroducl'J var·eri~?S have heen used for 
new hayfields. 

Bering hairgrass of Alaskan origin is rhe pre-eminent grass to endure in th is small-plot research project that te.•tl'rl a number of gniSie$ for revegeration 
f)urposes in lcP.Iand. 
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Phleum pratensc (timmhyl is by far the rno~t popular of 
the mtroducrd Qnsses for hayiield establ ishmen~. One Norwc· 
gian vari!lty, 'Engmo', anrl two Iceland c var efe~. 'l<orpa' and 
'Adda', arP. suff iciently persistent and winterhardy to be on 
lc!!land's national Hq of recommended grass variet i!l~. 

Much gnss Sf'ed is plantl'd lO combat the extensive soil 
erosion rn th~ country The loess·hke sotls are stmsitive to wind 
erosion especially whrre graLI ng has been hedvy. Thl'l most 
ccmmon approach to erosion con rol and to revogonnion o f 
denuded land [s aP.ri;tl application ol !;t!ed and f~c.rt i l izcrs. The 
gr::tss species m ost •sed ln this work has been red fescue. 

Continual improvement i plant performance in agriculture 
and in the revegetation efforts is being sought througr p lant 
breeding and plan· nt roduction . Plant •ntroauction is rcgarded 
as vorv p omising espec tally 1n v ew of the low nutnuer of 
plant species (about 430) in the lc~>lanri ic flora. Th1s jOw 
n 1mber is thoughl to be a resu lt of the yeographic i~ohHion 

of t.Pe country following the Ice Age. 
Ala~ka is particula y attractive fot source materi al wi·h 11s 

much larger flora (about 1700) and I.Jrg~ region·, th.tt hdVe a 
climate similar to that of Iceland. M-ar1y inte re~t ng species ha~·e 
in £act been brought .o Iceland f rom Alas1<o, such a~ Sitka 
sJ.)ruce (Picea sitchensis). Pacific poplar (Populus trichocarpa), 
.. nd m;my wil low species e.g. Salix a/axensis, lhdt have grown 
well in lcelan<J . 

The '1itro~en-fi x•ng lupine Lupinus nootkatensis has proved 
to be 'l very ruccessful pioneer plant on denud11d •and and will 
he U5ed increasingly in revegetat on work. Another inwresting 
nitrogen fixer is r e .JhJ1H Aln us crispa ~PP sinunta wh1ch has 
only recently beP.n brough t tnto lcelantl It is noteworthy that 
most of 1he above-mentionerJ species ha11e a similar geograph c 
distribution in A aska (Huluin 1968) which is along the 
southern coast southv.estward to the Alaska peninsul<1 area . 
This ·., clso t he d1stributton of Dl?schampsia beringensis. 

Trials wrt h Bering Hairgrass 

The Alaska Agr icultu ral E><pl!r imtH•I Stat1on accession lAS 
19 ll''as ~ irst t~stcd together with other rntro<..lucr-ions on a wtdc 
rang!! of soil types, including rather a<:id peat, loessial , .:.nd 
sandy so ils. In 1976, Ber ing h<>•rgrass lAS 19 <.dso was inclutled 
in a large screening test designed to hnd swt ablfl gram$ fo r 
erosior control and for •he reve-getation of tlet utled gravelly and 
.;andy soils on locations 1 anging from the seashore on the south 
coast to 550 mr.tfqs (1,800 feet) <Jhove sea leve1 in t he centra l 

ighlands (Arnalds et al. 19791 
Early resu lts from thnse tests were very favornble (Tomas· 

son '979 ). The Sml Conscrva1icn Serv1cc of Iceland, therefore, 
cot'>lracted with 1he Agricultural Experiment S~at on at Palrner 
for seed production of thP. grass. Dunng the years 1 979· 1982, 
this productio '1 approximated 2 tons. 

Because of this good seed su"ply, Jt has heen possiDi e to 
ap':lraise this germ plasm rathe thorougt IIJ und er a wide range 
of cond' t ions of so il. climate, and management. Several farmers 
in most ri1stricts of lcclo nd ha\le establ ished hayfields wi th this 
introduced Sfled to obt1:1in an eviJ iuat ion ol hov.r it performs in 
rracfcc 
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So I Adaptation 

Bering hairgrass lAS 19 I a> been proven to grow well on 
a ,,.,.lt!P. range of sot!~ . It performs v" y well on the rather acrdtc 
organic soil$ and also an r.Jr'(, '$dncJy, or gravelly ~orl >. h seerns. 
howe11er , less "'nil suitt!tl to th _ common looss.al. silty so1l 
where the mAture tufted hairgrass tiJ•h·~s w II and is often the 
dominant sr.>ec1es. Reasom for tJm. are um:te.~r but D. beringen­
sis may oo more sensitlvt' than D. CCJL'SpJtnS<J a·u'l Phleum 
pratense to the solifluction of these soi s, whi~h •s oftPn 
pron<Junced owin9 to tile frequent freeLe/ thaw ~;;vc.a~ dutin!J 
winter. 

Adaptation to Climate·Winterhardiness 

In the ~Greening test for 11er~istenco on <J enuded ~ndy sofls. 
D I.Jeringensis got the 1yhest Marl< nl aU spec1cs tested 01 the 
most-exposed site at an Plevation of 550 me tees { 1 BOO reet i for 
cover, rersistence, and y ld (Arnalds et al. 1979) In u varie•y 
trial in the nor~h of lr.el.md on a field exposed to w1nter 
damages, Gudleifs~on {198?, rated Bering hilirgrass lAS 19 <I$ 

per.si!;tent as D. caespitosa, on(l •!lgarderlto be the most winter 
l1ardy grass spoctes In lcelal'1dic havltelds. The exc~ller winter· 
hardiness of this soecies was ftJ tiler confirmP.d hy Gudloifsson 
(19B2) 1n laboratory tP.SIS for frost and ice-enc.asem~>nt resi 
&tance (Table 1 ). These are the m lin compor>~< ts of winter 
persistence in t hE Icelandic hayfields, whilo rllsi-sta <:!'to discasP 
seems to be of m 111or impor··u1ce. 

From thllse ot.J>ervations, · Sl!ems rather clear that Berin!J 
hairgt as~ rar1"s as one a· tlw rrrost wtntorhardy grcme~ avi\i letbll! 
fo• hayt elcJ estab lshmr:ont 1 Iceland, 

Yield 

Yield capacity l1a~ J~E>n ass~ssr..d 011 different s 111 types, but 
bes t performance has bet!n obse•Yl'i'l on ;he or :J• 1ic, rathef 
acidic so1ls at the agricultural college of Hvamwyri In W9Stl'lll 
Iceland. On these sD Is, the Be11ng hairgra.s has perfm moJU VP.t y 

T able ,, Frost and ice-encasement resist1nce of some grass 
species. {Adapt ed from BJarni Gudleihson, 1982) 

Specit·s 

Dactvlis glomerata 
Festur;a pratensis 
Phalaris 

:Hundincea 
Festi.Jca rubra 
Poa pratensis 
Phleum pratense 
Deschampsia 

beringensis 

En1 v 

'Grove ' 
'le1k ' 

04 
'Aoda ' 

lAS 19 

Fros 
Resistance 

L0/50 ( emp)' 
°C 1°Fl 

·9.0 l\5.8) 
-11.0 (12..2) 

-4.2 (24.41 
-11.4(11.51 
13.1 (b.4l 

-11.9 (10.6) 

-10.7(12..7) 

Ice- Encgsemen t 
~esis 111ce 

I 0/50 ltrmeF 
no. <.J· ys 

15 .3 
19.4 

22.9 
28.9 
32.8 
45.0 

46.1 

1 L0/50- TJ'1e tomperature a w icl 50% o~ the plants r1 e. 
2 LD/50 =The r>umu~r a• d~v, n wt· .. ciJ 50% tJI lne p!ants diP. 
Not These figures are 1hu r~csuJt of o Jiibora orv $ ~o.tlv . In fteld •·ud P$, 

tla•rura~ .~ond otl'lt'f grllSK's 1'.;r1,.e d~;monsr•lltw al11ltty to withstand mu<:IJ 
lower temperatutes. 



well , giving sign frc<H1t ly higher yields than •imothy as shown :n 
F gure 1. An important difference bot ween tr.e two species is 
!hr :.uperior regrowth ab'lo .y of 1hr- hairgrass. Berini] hairgr .ss 
lAS 19 c;lso provt~d hign yield~ on sandy soils, bLtt en the 
loes:;ial, si lty soils it has yiellieo less co11vincingly, probably due 
10 fai lure to rlevelop dense stands. 

Quality 

Deschampsia caespitosa nor·maliy drops very rapidly in 
•Jiltestibi lity and is also generally tho1.1ght to be unpalatable to 
stock . In repeated evaluat ions, however, digestibi lity of Bertng 
l1a irgrass lAS 19 has been rather hiJh, and P.Vcn declined more 
slo~··ly rha11 tha t of :imomy (Figu e 21. Gudrnundsson ( 1983 ) 
has fur·her compared 11-nothy and Bering ha rgrass lor the 

1) rate of drying on tl e ground during curing 
2 ) losses i f'gestibi l ity d uri11g curing 
3) voluntary in ta ke (lam bs) 
4) feeding valu e (i ntake x digest bility) 
On the whole, Bering hairgrass I AS 19 gave 5 per cent 

better anlmdl performa ce in spite of lower rate of arying v. • 1 

ilttundant losse ~ m qual ty. 

Use in Erosion Control and Revegetation Work 

Berinq llairgrass lAS 9 has pro11ed to be eminen tly ~uiterl 
m grow on grdve-lly lano c~nd o n t h!! scmlrnob1h: sandy soils n 
the southern certral rcg1cns of Iceland wl,ero soil erosion is a 

Tons/ha 
8 

7 

6 

5 

4 

3 

2 

1 

0 
Earty 
Jul'y 

Desoharnpsia 
b ri ne;ensis 

Phleum 
p r a len5e 

82nd 
~ 1st cut ~.::,_::;/:~ 

Late Ear1y 
July August 

+ ·---Date of first cut ----1 

FigurtJ 1. D ry-matter yield of Dnschilmpsia b~r11)9ensis IAS·19 lind 
F'h1Pil'11 pratensr vnr. 'Korpa '. Second cur cakP.n approximately 7 •Noeks 
;J{CIJr first cu t. Mean values of 5 years. r Yields m cons per acrr.· cqu,/s 
Hlwut hdlf of t/Jifr in cons per h<•cpre.J (Adapted from Brynjolf.vson, 
1983} 

Afrer three years ' growth, an Alaskan caiii!Ctfan uf Bermg lrBif!lfiJSS. left, 
i.> showing superio r perfarmunct 01111r atfrtfr gr&J>I:S, includinu r~ fF.sCJJe 
co its right. Ru(J fescue ts orw o! LIUt rtMjar ,;ra:rses SI!Pded in lcelaml lot 
reclamacion and grazing purpo;e.<. 

ser ious problem The stems ncJ leaves illt1 resistant to d ecay ;met 
co llec the mobil i ano without the r>l ~n $' l>ru1~ r-. llled in the 
proCtlliS. The grass ras, howE>ver, prO\It>d ,o he ~.rmsttJVC to 
graZing dW !19 the e,;t;;b ishmcnt year ir that Shl!ep ond gnese 
tend to pull t e J•lants out flt rhc ground H-lelgao61t r and 
TornJsson 1983). 

Experience frorn farmers 
Several farmers from most d\lr•~t~ n t.hr. country hi:JIIe 

sown the SP.r ng ha1rgrass fer uractical !:!Valuation on tht> farms 
wnere condil'ons a~ we11 as management practices are varied. 

% 0MO 

80 

70 

60 
' ··-. . b· - 1,71)' 0.29 

-- l'hlru_m pra:lc:n•• 
- - - - lle.;chou•poht b•r•niOnHU 
- · - ·- D~u:-hu:mpala cae-.-plt..as:a 

50 

- 1 0 2 3 4 5 
Weeks fmm ear amc~taence in Pllleu111 pr<:~ten•• 

Figure 2. Perc6:ntage cirv·muftL'r cltg<"<titJ/1/rv If! rhrt!r {lfa$t fPf!f:II!S in re­
la tlOtl to date fJf hilrvl~.vt Mean values based upon fl!su/ts ftom $(1'1CtJ/ 
experiments. {Adapted lrQr•o fJ,iim1:10n, H., end Hermann;san, ./., 1!183). 
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The general consensus is very positive (Gudmu ndsson 1982). 
Establish ment was generally good; cu ring of t he crop e ither 
as hay or silage was satisfactory; and good exper ience was 
obtained fro m feeding th fl crop. Most or these fa rmers expressed 
inm fbt in o bta ining more seed o f this grass fo r fu rther cultiva-
t ion 

Conclusions 

These initia l tests of this new grass have demonstrated that 
Deschampsia IJeringensis is po tential ly a very valuable species 
f or bo th hayfie ld cultivation and revegetation work. There is 

considera ble interest 1n the gras.s and a d emanr.J for seed. The 
possibi lit ies of seed pr11dut.t ion '" Ice land have been studied 
in some tr ials; but altt--ough li1P. ~eed Is generally of good 
q uality, the u nstable autumn cl1m11~e . with frequent storms, 
seems to preclude a(;ceptab lt. economic returns. We will be 
interested in explorlnq whe ther or nat o seed-p rod uction 
program can be establ ished i1 Al<ts ka for the lc~ l andlt:. merkeL a 

Edirors Note: The Agricultural Expllflmorrr Starinn rec~mlv raltHIIiBd the 
variety 'Norcoast' Bering ha~rg~~ss based on the m atert81 that was used 
in the Iceland trials. This tltlfiery IS just now en rerrng cumm&.reial prn· 
duct ion for use both in Alaskfl 11nd In lcBiand. 
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Far-North-Adapted Bluegrasses from Areas 
with 

Rigorous Winter Climate Perform Best in Southcentral Alaska 

By 

L.J. Klebr.s;sclel 

It is ill work fighting agamst heaven. Certamlv not by 
dint of sowing and planting vvhal he himself desires wi ll he meet 
the needs of fife more fully than by plmting Bnd sowing wl1 1t 
thf' e:1rrh l1erself rejo ices to bear ancl nourish on h er bnsom. 
Xenophon (434-355 B.C.) 

Pe1 h,;~ps dnollter w;,y of exnrf:'sslny the s.<Jme l h<..l yhts 24 
cer tur es Iuter, as Xenophon's o bservaljO!'S trt e~nc ient Greece 
BJ..lply to rrodcr'"l rJay A I ask 1 , would !Je l o say: " For successtul 
Clop performance, plant o1d<lp tel' variedes." 

Too o ften growers ir Alaska plant \1- hatever seed is cheaoest , 
01 crop varieties that "grew well l.Jack in Nebraska, or Oh iv, 0 1 

On:gon." A.lmosl invariably, these will be poor choices fo 
successful •Jsc undn1 Alaska's unique climatic cond··ions. 1 his 
15 .t> true of Ill !grass variet ies as It i~ of p!!rflnnt. I g1asseli for 
pr.s ••e or rorngP production, o r fo1 roads ide seedrngs. 

Grasses tt-at !HliVIl best for lawns in Alaska l!ld ulsewhere 
are t hose h ~t lo\l!ll to lerate clos<' mowing tc: p oauce a hnn-
leavrr1 , ot~;>n sf- ourablt, and wll'\terhmoy turf !HKb!o·g 19/9h, 
He! o n and Jus;; ., 1969, l'Vl lrchel l 1982b). Orw ol lhe bes t 
SJ>t!Ci 'S for fult Ill ng tht<S£! I etiUI~ements for I u rfg! ihS in the 
nor "hern states, C.11Hda , n ttl Alaska 1s Poa p r11rensis, common v 
c.allerJ '<entuck y l1luegrass. This fine-leaved , cool-season, 
PfHenni<~l grass spreads l>y underground stems, called rh zo mes, 
creal ng a t ight socl res;stant to wear and tJaluahle in t>'nd ing 
soils ·o prrvent Aroston. 

H1rrly vane ies o re<l tescue (F'!~·tuca rubro) are usetJ also 
tnr mme awn plan t1ngs tfl Alaska, but to <= lesser exten l than 
K~n ucky bh gr,.ss. Many urasses ~'1.1 Jre muc.h Lrser for t..Jd 
in th" othllr 11 9 slates (Hamon 1972, Hanson and Juska 9691 
arc ~ot >t.Jf~iCIF.ntly w ntcrhardy fo r 11~ in Al .. ska. Thcsn indurt~ 
bentg1 asses (Agro~tls spp, I, ryc!J asws (Lolium spp. l zoys 1gra~~ 
I.Zovsia spp,) , oe mudagr!lssr.s (Cynodon spp l. anJ bahiagra:>S 
and d llisgr"m (Paspa/um spp 1. 

In adclition lo tls mer i•s as a turlgro~ ss, the su perio r ab1l tV 
of Ke11tucky bluogras.s over many othe! grasses lu tUil"r iJ I~ fre-
quent, close lefol iation also makes til is spec es valuabJ, as a 
pa<ture grass. Kentucky bluegrass is planted ln somP. pasture 
m xnlres llu t, whether p lanted or not, ·t oh cn invadP.S p 1:11 ma 
n!!nl pastures to become a dominant component (rergus and 
81rr.k ·1er 1973, Smitl1 198 1 ). The maJor d iff(!rttnce between turf 

.. R~tsearch Agro no mist, Agricultural Research/Science and Education 
Administration . USDA , PalmP.r . 

and pasture use is 1hat fo1 p<tstllre, the rna n concern i~ uw yield 
and 1ua lty oi th l teriJay~:: produced for grszing removal by 
animal fot turfgras~ usc, ho• ~ 'ver, th~ pnmary •mereltt is 'lOt 
th~ herbage rernovml bt~l • i! <mpearam:e of t ht> IP.al growth eft 
after mow.ng. 

r o r see-d in!Js to tt!v~g• 'Jte 1 Odd side slopes dctiUt.llld du1 ing 
construction, Komucky tJIII ~grast is <m ideal choice fo1 ts 
eros ion-contrail' ng, soillJtndlng charactcnstics, J WP-1 as for 1ts 
long, lux leaves w t1 ich over'ay downslope plants, forming a con· 
•1 1.1ou; "lhutch·ng" on slor~s lu '11nher prevent oros·on. 

Therl! is cons•Oeril le v<t·iab1hty in growth form wit.h1r ;:he 
species. Sam., upngh~ gro'h!ng tv res ot Kron ucky o luegrass ore 
bot t>r ~ulled lor 1Jo'5t.t L and 1orage p1aducaon th n tor ,, 1 f, 
as I hf!Y ~·rod u<.e an tlflP.Il , st~mmy, and un.Gttractive tUrf when 
mowed at loVI. lr.vt:' '· () leu ar .! •honer g1owing, producmg ;s 
tlenst:', leaf -1 ru r f wilt clo~e mowm~ 

The genus Poa ~~nnt.Jim OIILI ?00 ~ r ec 1 s worldw!lk { F!!r· 
gus dnd Buckner 19731. fn Aldska, abou l ,wo tloz• 'l species 
are nilt iva, and s .v~r;ll others hav• been introduced ancl Peis.ist 
at 11arrous IQcar!Ons IHulten 19681 

lrw n 11 9115 ) ~llm!T'ur z ld nl$ult> of early grass trials ·n 
Al ilska, tnclurling tna11y w •" drflmenl species at hlueqrass. TI1e 
ffr~ t expmimen al plil l ngs 11'1!"11 Ke ltlJ: y l'uegra~~ n he 
terr ito ry wP.re n 1902 Bl tlw Si ka aml Kenai f·<[)P.rimen 
~ta:lons, wit h IJter plantlnqs )I l.he (;{)pp~'r Citntrll , R 1mpart, 
Fairbanks, KOll ia k, a'I'Jd MaliHlliSkil station~. Source . of 5eed 
werP. ~lot recordtXJ. !=le~ults were nuitc variallle and frequently 
Lmsa tn;tactory, a not-surprising outcome when 5Crfl used w JS 

probably o f poorly Jtlapred otrains, or iginating fl 01 '1 d. eas ar 
so.Jth ol Araska, 

Hlstom:allv. mo~l ;;eed •mpouod ior agm:ultural onu \Uif· 
urass use in AI !sl<a liiS comr. from the Pac1f1c Northwe!il states. 
AI hough 1he Orego Washington ana !S noted or seed wo· 
o .. ctton of w m ;e!>, .,.., rt ers there are relatfvPiy m tlrt, •hem! ore, 
extremely winll!fh rly crops <lie lltlt r~qu r •d In Jh,•t ar a. 
Moreo•Jer, he seasonil photopHriodic (dayhmph) pattern tlwrc, 
an mportant envuonrnental iactllr .n !:!·ass d.rpt.J.uon {KI€he-
sadcl 19 71 , 19731, is quito dllfer<lnt from that of sou1hcentral 
Alaska. Conseq uently, the ilnPQ• ted gr.1sse~ used mu~~ ex Pn-
s l~'ll l y for many yllar:; in A laska hAIIP. possessed poo1 adaptal·:m 
to our s.ub.:~rctt~ environment. A(laptation can bv~ he defined 
as an t 1volvoo harmony borween plant~ and their 'nvironmenl. 

Since the Ill lease of 'Merion' ill 1947, ,he I irsl U.S. Ktm -
t ucky h uegrass variety, many t)lher variet'cs W!til Ll ist'nc: 
character istiCS h.wr baen dPveloped in vario~ ne<i~ of North 
1\m e .• ca jFergus ami Buc:~ner 1973, Hanson 1972, H.mson o10d 
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Table 1 . Seed ing-yu r and subsequent o ven-dry forage yields of blu egrass (Poa ) species and varteties; harvest dates and yields are mearu 
of two tests unless otherwise noted. 

Harvest yeurs fallowinG establ ishment 
Sp11cie~ . variety, Seed ing yr. First Second 
and origin 24 Sep 7;8--;Qfff 7!6 10/2 

---------- -- ---------~- -- - -........ ......... ____ . __ 
Kentucky blue\)rass (Poa pratensis ): 
'Nugget ' I Alaska) .48 1.13 1.57 1.87 1.89 
'Park' (Minnr.sota ) .89 .75 1.13 I 57 1.72 
'Delta' (Ontario ) .81 .64 1.29 1 54 1.65 
'Merion' (PAl .54 .68 1.65 1.22 1.96 
'New[>Ort' IOregon/ .74 .15 1.30 .44 1.26 

B1g bluegrass (Poa amp /a) : 
'Stle·man ' (0regon)2 .64 .48 .52 .90 1.323 

Sal t bluegrass (Poa em inens): 
'Nat vc' (Alaska )2 .04 .34 , .27 2.50 1.24 

·TraG" amount. insulloc: ~ 111 lor tlar~esrllb., 'fl!ld. 

'tn "'' to!St OniV. 
3 TotiJI w nterk In a t>IOtS. 

Juska 1969, Smith t 981) Jn add1t1or. to nameo varieties, much 
sl:ed i• marketed as sirnply "Kentucky bluetJri:lss." Such un· 
nHmed. or "corr~man," Kentucky bluegrass oft11" is less expen· 
stV!> 1 hr~ n named varil'ties; lllus it is of1£ln purch<1sed for that 
reaso~ . In a ther, more ,ou ther n anw~ o Nor,h America, lh is 
commo, Kentucky bluegrass may perlorm w .. I It Is a poor 
choic& for use in soulhcentral Alaska, however. for its anony· 
m·L~, or lack of varietal name, obscure5 •t~ identity d S o drea of 
adaptation. Common, o r unnamed, Kentucky oluegrass may 
rcpresenr d reg•o nal strain grown n one of the major se~ci· 

!JfOWing areas, or it rnay actually be a variety that could not be 
mari(eted under its va rietal name because it could not pass 
certaan inspection or quality standards. 

A majo1 aclvance in identifying and utll"zin!l subarctic-
adapted blu~rass germplasm in Alaska evolved from a special 
program ~unded by The Rocknfe ller Founda t on f om the late 
1 950s t hrough I he 1960s. Tim program enabled Alaska ex pari· 
mant Station agronomis·s to Havel througho ut lhe state by air· 
craft, rtverhoat, and road vehicle to collect anrl evaluate nat ive 
plarts tor various uses. Nat1ve g1 asses grown frcm seed collected 
hom numerous, diverse sources w!!'re planred in fi eld nursenes 
tor c;omparison with introduced, temperate zone-aclapted 
oar·erles of rhe sarne species. n,ese comparisons provided 
Insights in to the imporTance of adapted gr.rmpiasm (Kiebesadel 
r1 al 1964 ), :1nd 1dentif1ed superior lines for hcrease and 
Uti11zatmn. From these and Ia Sf ~fforts, the Alaskan Ken tucky 
biUP<Jras.s vauety 'Nu)lget' INas selected and releasee' (Hodgson et 
a l. 19711. Desp;tr. ·his PI Ogress, however, a great deal of seerJ of 
r oorly adapted bluegrass varif •les continues to be imported and 
sold rr Alaska. 

Re~u l ts reportro here are from three field expenm•nts J , 
the U 11 iversity of Alask<J's Matanuska Research Farm , these tests 
corn~red performance characte1 is t ics of bluegrasses from 
numerous sources. 

Experimental Procedure 

All cxperim~nls were plan ted in Kntk s1lt loam soiL Pre· 
plam fertil izer r.lisked mto each seedbed supplied N, P2 05 , 
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Th1rd Fou· t11 Fifth 
7/9 9!18 7/4 9/21 712 9/13 Total 
Tons d1 y maner per acre · --····-·~--.. ~-···--·-----···· ..... 
1.47 2 15 1.97 1.28 1 31 2. 19 17.31 
1.39 1.68 1.72 .95 1.74 '1 .48 15.02 
1.09 1.51 1.59 .27 1.08 1 1 I 12.58 
.64 1.25 1.08 .48 .35 1..25 11.10 
.0 1 .41 Tr1 Tr Tr .37 4.68 

3 86 

2.81 .75 2.65 .84 1.82 1.28 15,54 

and I<? 0 a t 32. 128, and 6 4 lh/A rPspecuvely. Broadle.at weed~ 
wt're corwtrollell with a 111 Pl!mPr JElnCe spray annl1cat•on of 
dlnirro-o-sec-butvlphenul i·1 watm salur on 1 to .t days af"l!r 
each planting. Gr,lsses In all tests were broadcast-llf'edlld wili10ll L 
<J com panion crop. Randomized com!Jiete-block flxpcfimen <il 
designs weae employed and !IH.l vidual plo ts werP 5 feet wid~: 
and 15 to 20 feet long in tl"e VdltOu~ tests. Al ' experiments were 
natvested once near rhe end of the grow111t] season of the 
sl!eding year . A ~tubble heoght ot bout 1.5 inches was lof t at 
each harve>t. 

Experiml:!nts I and II: Grasses lbred in Tabla 1 were planted 
on 16 June 1968 ( E xper rrem I• and 25 June 1970 ( Expanme•U 
II); th rco r!!pl ica 11ons wer. Ul;l'd In PdCh f:'xperirnetu. Following 
I he year of establishment, oorh exr et irnrnts wi'rf' 11orves ted 
twice per year for 5 years. Fert I 7er lopdres.sed each spring of 
the years after cstabtf5hment S\II>P ied N, P20 •. and K~O at 
125, 96, and 48 lb/A, respt.>e tively. A MitJ~!!ilSOn topdresslng 
shor ly after the ft rs t cuuing supplte<J N a1 85 lb/ A eac:;h year. 

Experiment I ll: Six Kentucky bluegrass vaneties from 
var ous sources (Table 2) were o<oadcast·seedetl 9 June 1974 
rn four replications. Ea ly snnng topdn?s,s1ng~ in 1975 and 1976 
supplied N, P2 Os• and 1<}1 at 125, 220, !lnd 58 lb/A, respec-
uvoly. Midseason topdressings appli~d shortly after the •1rst and 
secom.l Gf four cuttings each year suppled N al 85 tJ/A at each 
application. Mean harvest u3tE~ for the 2 years after ~rsblrsh· 
mcm were 11 June, 9 July, 14 Aur,u&t, anc.l 25. Sept mb.:,r. 

Results and Discussion 

Results presented ht!r':l were dar ived from three field-plot 
studil s, two of 6 years ' durat1on and one 3 year exprnmen1. 
None of the expenmeou were man ged es turf : ir1 I•No 5lJdies 
{Table 1). plo ts were har~,e~ted tw ce per year " common 
schedule for forage prodt.ctton, ana, in the th rd (T11hle 2). plot~ 
were harvested four tlm~ per year, a schedule simulating rotd 
tional pasture uti I ization or periocJic ha rvnst for green-cha r-
feed in g. Forage yaelds md1Cate ralat1ve herbage production and 
stand health of all grasse-s . The wlntr.r Injury and survival notecJ 
for varieties under the manaqement systE!ms u~cl are bercved to 



T•~.ble 2. S1mu la ted-~razi ng fo rage yield-; and percent wi nterk ill of Kentucky blu egrass var ieti eJ of d1fferent latitudinal adaptation in il 
3-yea.r test at the M<nanuska Research f arm n~ar Palmer. Planted 19 June 1974. 

Forage y ield {tons dry ma ttor/AI 
Aclapta 1oo, var efV, 9 Oct. Total 4 cuts Total 4 cuts Per cent winterkll l' 
~nrl or[gm 1974 1975 1976 Tot."!! 1974·75 1915-?Si 

Subarct c-adapted: 
'Nugget ' \Alaska) 0 .1 8 4.0 7 3 .19 7.4.:1 1 9 
'11? ' Uc~la-nd) 0.29 4.72 2.90 7.41 6 14 
'Atlas ' (Swr.od•m l 0 .36 3 .11 2.28 5.75 43 69 

Mean 0 .28 3.ao 2 79 6.87 17 3 1 

Tempe.-a te-zone adapted . 
'Delta ' {Onturloj 0.33 2. 10 Tr3 2.43 70 92 
Troy ' I M orH~tna) 0.15 0.90 0.4!3 1.53 90 75 
'Mer iOtl' {Pe•,n'IVIv~nia l 0.1 6 1. 20 Tr 1.36 94 91 ----·" 

Mean 0.21 1.40 0.1 6 1.77 85 86 
1 Vi~I.J a l P.stifn a tes. n 6 .'uns 1975 nd 2G '111ay 1976 lmean< {)f l fl'ur . eJl c:a1 Ofl$1. 
'Per c r • wlntor~ill du1ing w o11rer 1975-76 of grass nand alive in autumn o f 1975. 
3 Tril~:e i!<rnount , lnsu lf it::IE!Ill lor hmvert"dUI ~· ·ald . 

b~ •.·~lid measwes ol 1ela tivB genetic level of w lnte r hardine~ s of 
Varieties whe ther mana-g ocl tor tu rf. pasn1rc, or two ha rvest!; prr 
v~ar for forage productl011. 

Winter Survival 

lrtd iv idua l w inters in southcentra l Alas ka d iHer grea tly in 
array and S(ll\ler ty of st,es~es im pos~d on overwintering plants. 
~KI~besadel 19 74 ). The dommant harm ful stresses apparem.ly 
are {i'l ) ~ ery low temperalures, espeCially 1f they 1Jerm1 OYer a 
prolo ngecl peri od , and (b) widely divergent tll.m pr rat l.J n~ osail 

Figure 1. Relat ive winrerf)ardiness of rhFI!!e Kentu cky bluegrasses from 
div!Jrse origins: (left) "N ewpor t · from "CJregon· {center). "Nuggec· from 
Al~!r.J, and (rig!Jr) "Merion· from PennsylvanltJ . Tap photo shows plots 
on 2~ Sepreml>er that had been planted T8 June or the same year. Low!Jr 
pfloto shows w me plots tl1 ree years !amr on 22 June: following r:tra t 
sevl!re Vtin ter, temperatr;-adapted "NP.wporr · and 'Mer ion · were severelv 
Vll.rltt3r-in;ured while nlilrthern-adapred"fllllfRJil t"showed li rtl~t inJu r y. 

lat•o ns Ihal im pose repetlli\' P fre.ero-thaw cycles, espec1all y 
thn s~ w ith w arming emperat He5 th:J t 1P.ad well in to !he 
thawi ng r c~nge ("0-45Q F ), !Je.rsis-t for se~eral days, and are 
fol lowctl by rapicl tempcramr~ drop to vory low leve l[. 

Marginally adapl!ld, mtrod.uc(ld parennial gm~sRS may sur-
vive o ne o r a succP. ss1on of milt! winter~ In ilus Area. How<Y~er , 

such grasses al n ost invaroably sustain extereive injury o r totill 
w1 nt erkill during severe Vlrinmrs. Only thr: extremely w intN-
hardy, ta r-n orth·adapt~Jd gras~e:s are capable of surviving con 
sistenlly th e total garnul of winter strcsse-; . 

ObJ;ervations each spr ing in the experiments summa ru:ed 
h~r e revealed negllq.ble wrntcr InJury m the Ala~ka vanety 
'Nugget' and me h:elantlu: strain 41 L lF ig5. 1, 2; Table 2 ). In 
conu;~st , the K ~ntuc y il l uegrfl~$ Vilri• nes fro on t'llOr r. southern 
~rr.as , 'De l ra ', 'Prnk ', 'Mr. riol'l ', and 'Newpor:' , alma!ot invanably 
showed a l >par~n t, sumetlm e-: s flW!ff!, WlfiWr IIJUry , (F i g~ . 1, 2 ). 
In Experi lntm ~ 1, both 'Me•ion' anti 'Newport' uU!>tairred ex tecn 
sive inju ry duri o1g the thircl wmter, and botJ1 winterkilled 
complete ly during the fourth winter. In Experiment II , 'New-

Plgure 2. Comparlltivr. W'l(l!c1r t;UfVIII/l/ II rhe Mal.WtJ~/fil F/!J.~e.arclr Farm Qf 
(left) temperat~;adapted 'Delta-•Kentuck v IJ.'uegraso ~altN:n~rJ !If O rrawa, 
Orr tan a (45. s"N.! , and (riglrtl a subilrc tlt:-;m4fil"d ~l'lt•ctiQn of K entu cky 
bluegrass from fCP.Iand (65 1.5"' N 1 Plloro Jiiiken 5 JunP.: plots p lanted 
19 Junu uf the pr•?vious vur, 
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port' •,tJnds suffr•rlld ~~xtenstve wtr1terktll dur ng the f'rst yErdr, 
too •>.te n~tv to p~>rmtt apr>reciablc rrcovery dunng Stibsequent 
years. 

lr1 Exper;menl Ill {Taltle 2}, 'Atla~·. rrom SwJ)(lllll, ~ui­

t;l!ned gruatnr winter nju y than rh ~ otl,er no ·thern ad3pted 
strulns_ Despite the nor t h-I;JtiJude ocotion o Sw~>d.m, he 
wir•ter cl imate there ts con'iiderably mi le r ~han tha of th~ 
MatilnJska Valley, pP.r rn itting cultu P- of many crop , 1nade· 
quatrly winterh a ·dy fo r us.e In southcentr I A la• .... _ Such 
\'\•Inters impose too J'ttle stress to ~r.ler. vanett .s sufficiently 
winterha1dy for consis tent ·nj • .Hy free survrval hPte. 

TIe pr<'!scn• resl.lts agree with earl 'er finc..li gs (Kiehesadelet 
al. 1964) thot show eo poor winter survival of 'ALias· .. nd two 
othrr vanet es c1f Kentucky blu~:rgrass from Sweden ('F-ylklng' 
and 'Skandiil II '); the poor survrval of the Swedish vmieties in 
tha . earl'"lr test, a.s In Expenment II I, was mme similar to 
performance of va •~ties from Canada anJ tl"e conterminous 48 
stales than to Alaskan 1nd lculand c ~tr<lim. 

These re-;u l ts agrm• generally w rrr hose of Hahj~r g ( 1 979b) 
in "Jorway who gr11w IJVer two doren varioti~s atH.J strams of 
Kentucl<y bluegrass from an array of geographic source> at \ ix 
widely separuted localities differing m altitude latitude, 0111d , 
hence, prevailing clrmate. He fo und that mldtem penne-7.one-
adan ecJ strains wrvivecl winter s poorly when grovvn a I igher 
latitllrff.'~. Most gr dsses per formed best when grown under 
clirnrttic conditions that approxrmate«l those ot tllerr area of 
origin. Moreover, m<~nlirne types frum 61 , to 64~ N, uch as 
'Nugget ·. showed lh1~ w-dP.st adaptabd1 y to the various r.Jimates 
encOLlhtered in ~.~re ic, mant me, and contim~nt.al loca it ~s . <Jnd 
at the d ifferen t test~;tl! al ritudes_ 

Forage Production 

Foroge yields of ull yrasses were 'Tleager in 1969, the filst 
full h H"Vest vcar uf Expl'nme• t I, d• • to unusual y droughty 
cot1ditions. ·-his conrnbut P.d to tne abnorrnally low, first-
cuttrng mean forage yrel Js of m e first h rve~t year ~Tabll ). 

Gr tss 1/arie-til)s that survived wrntcr~ hes! al&o produced 
highest forage v•elds (T,Ib•es I' 2 ). • Jgget', rhe [1\0St winte r-
hardy Kentu~kv bluegrass in Ex~er merts I anrl I I, prnduced 
highest yields, 'N~ragmg 3.37 tons o~ OVPn-t.lry h •rbuge per 
<tCre per year ove th!! I 0 harvest '{l'itrs In the two tasts . In 
Expor·mem Ill, tho northern-adaptea lcr.landtc selection 
drttFH'e-.• l'ttlo ir1 forage yields I rom 'Nuggr.t ' , J e two Jv •ragrng 
3 .60 tons dry mattor per acre pe-r year_ 

Fo age yiehJs of 'Newport' , the least wintarha.rdy varioty 
of l<eiJlucky bluegr<tss in Expt:tliTients I and II , were extrernety 
low (TabltJ 1 ); the variet ies rilnked as follows in decreasing 
forage productivity <JvOr tl e ful l torm of IJoth te~ts: 'Nugget', 
'Park' 'Delta' 'MP.nur ', 'Newport'. 

On a fi eld seal~. the fu ll pute11•ial of Ken tucky blu(ffirass 1s 
a hatvested fornge would not be rl:lal zed tl rough a mowmg-
rai<in[tbuling manner of harvest, as much of the short lea f 
growth would be lost. To recover maximu m horb:~ge yield.5, 
as I' accompl ished by hand-raking i1 the small plot stUdiB5 
repor ed here, the vacuuming effect of a flail-type forage 
11arve$Ler would be required. 

An unriP.<.i iroble characterrstic of Kentucky bluegrass for 
use 3S pas t1.ue o ha1 ves ted forage in more sourher11 areas wiiil 
hot s.umtners is the t~m:lency of plan s to IJocorne dormant and 
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unoTodur.:ttVP during hoi, dry pt>r io,J, (Fergus 01nrl B ckner 
1973, sm-th 19811. In thosl! .Ire.~ the grass · most pruductllle 
du ing the cool, motst weather ot ,pr 1111 and dUtumn. Summr:rs 
In ~ourhcentral Alaska are relattllelv r.oo ; th, refo e KPntuck v 
bluegrass dons not bocome "summer dorm, 1t," 1d c'lntmues 
to produce herbaqe actively UuoughouL •e !Jrowino ~easor. Th 
good forage yields of hardy srrai11s in the~ te~.1s (Tables 1, 2 ~ 
a !.1 other evaluations maflP. at Palmer (M1 .Chell 1 972, 19B2a I 
co'lhr-n tllal adequatroly fertrlned Ke1 lucky bluegrass can be 
very productivu <~5 a pasturE' specill'S in this environment 
hroughout the entrre growing season 

Turf Ouahty 

Plots usP.d in thE expenmenl$ reoorted herF! WPf£! not mdtn· 
tained as turf, howevo . all KentuLity blueg as-; v te•tes com-
pared, except 'Troy', are constde1ed excellclH turfgrasses whi'n 
grown where they are adapted (Hanson 1972) 'Troy' ft orn 
Montana, IS a ta I, erecr growing posture- ypu vanety. Strain 
41 2, from Iceland. was [)ran ed on t h~ hr.ladauartcrs ']rounds of 
the Agr iculw al Experiment Stat•on in Palmrt ar,d ha~ pnr-
£istcd th!!re as a dens~ . .. ~·rnterhardy 1 rf (Kiebos.aucl a11d Taylor 
1972) for over 20 yr.nrs. 

Saveral charactomtic~ of grass01 r.ontnbulf~ to lt iyh qual ly 
turf. These include oensity, wmt~:rhi.lrdmf'~. !lrOIIIdh hab11 
color, texture, uniformity, .,..,ear tolerance, und P'·rsistence. Of 
these, winterharc' ine~ is of primary tmporranc:e in far-north\lrn 
areas (H~bj!jrg • 979b l tor wi1hou1 dependallle wtnmr h:~r<.liness 
other characteristicli of a wrf ar~ irt elevam. Winter damagoo 
turf b~ornes unattrac:ttve, mvaded hy weeds, anti intolerably 
trmP.-comumt g and exru:·n~ive if frequent pill tal or total r~­
establishM"OI becomf!'S neeessary. Comequenrlv, 1r1 south· 
central Alaska only tne mo~t winterhardy )trams should oe 
Sf! I P.t:l e<J for USP. 

Other Bluegrass Species 

Big bluegrass (Poa amplai Is a bunch·lype, Jrougl-HP.Sis· 
tanr perennial nativ.- throughou t the western U.S. !Fergus 
ar1d Bur.kn!!r 1973, Hanwn 1972) ou~ not ·rt Ala$ka. It is 
not 11sed ror turl but · valut1d a~ a palatahiL• 'lasture grass 
I Hanson 1972). The sp!'c-e~ was fir't evah.Juted expenmt•ntnlly 
In Alas a in pl,nt,ngs o 1940 and 1942 at thll Mat~nusko 
Rese.,rcl: Farm. Source of soi'n ec. 15 not know:1, ltLH i vVas. 
rated ''an excrllt:nt pasture IJf<tSS a'ld qu tte h<~rdy" 01wtn 
1945). 

The biu-bluegrass v1r iuty 'Sherman' WitS lnclud~ in 
Expennre·u I (Table 11. in that te$t, it ~urv1ved two \\'•nters, 
producing only rnot:lll'St tora9e yieiJs, and succLrnbed durmg 
th" th i l winter. In Jnother exper."Tlent. not discL.sse~l here 
srnce it contained only two nlut::!Jrdsses 'St'l•rm. 11 ' sustained 
total wln terkill Junno the ftr.>t w mer H-ig. 3!. 'Sherman' 
big bluegrass, !ike 'Newport ' Kon ucky bluegrass. onginated 
in Ore90n, located far r.outl1 of A.la.k<> and lackin!l in wmttH 
str~sses that solect for high N'el~ of winterhardm .s~ A~ ~uch, 

both are poorly adapted for u~e In Alaska. 
Th~ discrepancy be Neen the prestlnl re.>ull£ and the 

earlier . more promis-I'U.J resu t. wrth big hlu !gTass r1t this same 
location is somewha L perplexit1g. It is po~ibl~, lrt! seed for 1he 



Figuru 3. Cump;Jrul ~· wmtur surviv<JI <II Ow MatilnUskd Ruse~rr:n Fi!rm ai 
(leTr) subaravc·adapred 'Nugget Kenrot:lt 1 hJvegrfiss (Pon nr;m~'1Si5), 

d11.r r d lmm ·' C<lll•:t.;l ion fi''·'' 61° nort!l Nt1tude anrJ (r,qh t) l "mpru<:J te· 
acHpter:J 'Sherman big bluegrass (Poa urn plat . .; varuHy o r iginatin 'iJ from 
t!llt ~" coi/P.CtiOtiS m Oro:iJOI' (45.~ N.J. Pl1ato t 11~~~~ 27 Jur11:: p lo ts 
plant!Hl l b Jund ol tho prolltous ywr. Numbrm; o n staka indicate hei_gfH 
m feet 

earlier plantings reported IJy Irwin ( · 945) may have originated 
in oP a ea •hat contLrred qwatcr winterhardiness than the 
northern- Oregon &o urce o Shormd '. 

S.1lt b uegra~s (Poa ernmens ) is 11 t Jl . r.rar,e, rh 1omatou: 
bl '9 ,Jss n<~1l·~~ c:. r.oil~t .. l diP.ciS o r Bril ,)h Coil nbia. •outhern 
amJ weste 11 Ala~ka, 1101 I .:dst As i<t and Lahrador (Hulten 
~968). Seet1 LJseJ i'l !he tes reported tter~ was col <Jcted on udal 
~IHh ·n the Matanuskc. Valley. 

W nter survrval of salt b u egrass was ~JOOd throughout the 
ful 6 years of the test, and forago yir.lds approx·matcd rho!e ot 
·ne highe$t yiP.Idinq v. i~>•ics of Kont J!'ky blueqnsr. (Tabl~ 11. 
Cons derablc lodging of 'h!! lax, ~uccu nnt ,mno~l growth 
occurrecl, howev'r Ar ;rll han•e$l S, ~all bl Jet.Jr~ ss wa~ several 
[><:1 c~nl ht"h .. r in moisture than the mean ot the l<;.entlJ cky 
bl_eg ;m es compared.. Lodging of the s.i:llt blu~grJss probably 
would not h avll m:currP.d at lownr luvr.l• of nr1wgen ierrrl izatio r1. 
FurthP.r tests slmu J ht. CDntluoted wi 11 this •pecies, far it may 
lJe fou nd useful In lowlands o r o ther Jreas too moi~t for good 
growth of -. t andJrd cro11lan<l l otagfl yr .lSses. Furl llerrno re, ItS 
na• Jtal habitat sU!)'Je\tS lhut n mav IJe tolerant of saline cond -
tions. 

Production of Seed Heads 

The prod.Jction of seed needed to pial1' lllu ~g~ass is <> 
specialized industry. Some ;;ecd o f the Al askan-adapted var ·ety 
'Nugget' :~ nrown ou rstde the stat~> ond 'mported tor planting. 
Howe"Jer, a sma I lJl • Vltll l HI-Sl ate SEled growing industry has 
been developir g dunng recent years. 

For economic success, seed growers must fo llow manage-
ment procedures tl al 1•1axim ize produc tion o St!ed bead s. Com-
f>i!riSOflS af Qlant ng date~ rcv.,•ued •nat early plan•ing ' ~ manda· 
~ory tor maximum p roduct•or o blueg<a:;s seed l!.•ad-. the 
tol o ,ing year 1Kh nesadel 1976 ). n elate-summer and auru mn 
~ ern ot eh""glng d.1yoengthln ight •ng1h p r ior w winter hao; 
IJ-et;n found to exert c1 major 1n fl Jence on nurrnbL r<> of bluegrass· 

Figure 4 . Comp arative heading on 6 .lolv Ill ~:Jncl of (111ft) tl/tllflrJfi;HI.­
<Jdap r~d 'Merion ' Ken tuc k v hlrJ~r 1$$ vnci (ri•lh rJ tubiJrC.tir. adaptea'Nugget ' 
Ken w c k v bluegr<TSS plantllt.. 111 June nf the nrrviour lfP..'lf' ar 1/U: Motor 
rruliiat ReSC.9f(; il Farm, Pnm~lttS IJN S(JU/Itt• ft;Ot: 'Merwrr'a 22, 'Nugg~t = 
466. 

seed heads produced the 'ollowing year ( Klrhes:Jflel 19 71. 
"973) Hodgsor (1966 ) ·n Alaska nd HahjoriJ 11979a) ir• No1 
way nave rcpor>f>d that , bmctic and arctic-adapted bluegrasses. 
produce wei difterenthrlt>cJ floral pnmorc ra prmr to wi11lcr; 
these overwinter in unelonl}ated 11lle1s. then deVr!lor> inlo 
panic I~~ I hill omnr gc to nrorJucc seerJ the followlna year. 

BI.Jeg1ass 9tOWI1 tor ~P,ed productron no noJI y ~ pl~r~tecl 
In .ows at gr ilUUd ly COd esce rJ n "11g' t! fir t .(M v"a's aft" 
planting as the gra.s.s ~pre .. u. veqetat vely. An lotr.ren1ng com-
parison was noted, howcvtr, I bro<Jdcast·seede<.J plots of 
Km tucky lllt.f!gras.ses. bRtwe£>., wbarc11c .. u.Jaj>tP.d Nugget ' 
and 1omperate zone-adapted 'Merion · !Fig 41. Profuse heading 
occ.urrerl tt":e fir~· year nf-er 11lanting in Nugget, .,.,.hilc lcs\ w~>ll­
ndapted 'Mmron' hcacJod sp<~rsery. Thrs suggest' tha t an alter· 
nati vn scf'nJr o mJy be avaif.Jblr to Alnska semi growl!r> who 
norm<~ l l v empl oy CJnly ro•\ :su:uurgs. 

Some p!Rntin!Js co 1lrl ~~ llr•JHdcn~l seede<l 10 l'rorlucc a 
singl11 crop of seed dunng the first yeilr a her planting (l>roadcaH 
se11dlngs head poo ly In latm yrars, os do mw saedlng.s thet have 
co11tesced l o form a sod). r=ullowing sei!(J har~o~P.st, c:lose mowing 
could be in1tiated w tlevelop .. lUrf 10 be mar·hted as sod. 

Bluegrass Maladies 

A nrullle• I c.all~i.l " silvcnoo" or 'White- up," belle-ve<.l 
c;Juseu by rm tnsec-• . cart c. use ~firiou> I wssos in seed productJon 
of many grasse~ ·n Alaska, includiu!J l.ll •tHJiaSSI:!<;. Affcr. ed sPed 
heads emerge but turn whrtlsh and produce no seed due Lo 
injury inflictoo near thf! top node o• thf' stem. Incidence of 
s ilvertop is usually most prevalent in o lder stam1~ o f grass. hu• 
can occur il new s•and; as wcli (F1g. 41. This problem occurs 
als() ·n •he non hcentrul and f'acafrc northwest areas o rhe U.S. 
(Fergus and Buckne r 1973!. 

Ccrt1nn plant dimJse~ are of s gniticance to bluegrass 
growers. Rust d powdery mildew can infect blu gra\ follagr, 
reducmg qual y for rorilge or tu r purpos.es. Sor It growmg 
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seasons are more conducive than others to de\•!!'lopment of these 
d isealies, an<l varie ttes d iffe r In susceplibllity •Fergus and Buck-
ner 1973, Hanson 1972). The best way to avo id these d iseilses 
i~ to ..~se varieties gen~t i ~;ally resis ant ro t hese pa ·hoge> t1~. 

Snowmold causes inJUt 1 or di'Jttl to plants be eath the 
snov.., and its effects can 0115. ly b e ml<>taken tor, o r may add to, 
actual win ter Injury. Snowmold patl,ogens <J re Je!ieved to be 
most active and tnturious .o overwint r nng plant!> In late winter 
our · !J the snowmt:l, period. Bluegrass l'Brioties d ffe r somewhat 
in susceptibl ity, and cer ·ain fungicides applied prtor tO winter 
offer some protection (Kallio 1966). lncidencf! uf snowmold 
vares from year to year. It occurs most frequently In areas 
with ~ heavy snow cove tha t rema·ns al l wmtcr; conversely, 
h is seldom .l pro•>! ern in areas where strong win t.er winds often 
remove the s1ow cover. 

Conclusions 

Inadequa te win terhard iness is t ill> principal defic iency J.lre-
ventmq rlependab e culrurl;! in Alaska of most of the perennial 
gras$eS used elsewhere 111 the wo rld fur turf, past'Ure, harvested 
for-.;ge, or so1l cover to prevent eros1on. Only a few grass spec·cs 
pos$ess the r~qu isi te wintNnarri iness for dependable usr m sub· 
arcfc Alaska. However, w1·hin each of those spec1es, especially 
those growing over a long north-so u th ra nge that encompasses 
our lntitude, tiler'! may be northern-adaptec regional strams, 
varieties, or ccotypes well suned for usc in Alaska, while mor'! 
so uthcm·adapted regional stra1ns or varieties, even withm the 
same species, may he to tally unsuited tor dcp P.ndable culture 
here. duo to poor harmony wi th north latitude cllmatic tn· 
fluences and, hence, possessing inadequate winmrllard ·ness 
(Kii.!tlesadel et al. 1964, Mitchell 1982a). 

l<entuckv bluegrass represents a species w iTh R considerable 
range ot ada)>tation ( F c-··gtJ~ and Buckner Hl73, Hult6n 1968). 

Within such plant species. poFJulatio<~s C<.~ led regtonal st rains 
o r ecotvpes evoi•Je throu!Jh natut 11 selectton to a high degree 
of cornpatibilitv between genetically govemecl physlolt>g;cal 
functions and the prevaili"'q climatic pnn.ern of the u• ea. 

Howe\•er, when se»d Is .akcn trom one ~ nv onment and 
planled In an arP.a with uiffnn nt climat c conrhuons. the c~· >I· 
ved plantle vi10nment harmony ·~ vtolfned to sam degree, 
ofteu resuJtmg in subo1JUmal pl.lllt performanc" 111 rhe new. 
unaccustomE!(I en..,ironment {Hab1ory 1979 .. ,1); KIE!be$ad .. 
197 1. 973; Klebesadel etal. 19641. 

The pr~en t resul s rcvEill 'h'lt, fo be~· pertormance HI 
Ala~ka, blueqrass 5hotJ d JD ,•i\her ( .. ) tndtgf'nous 10 the are<~ 
(as 'Nugget'}. o. (IJ) from oth~r north·latitude are,;~ of l f' 

wor'J c haracter ted by ~ever~ winter conditions (e.g .. 4 12 rrorn 
Iceland). These results indicate thar 'Atlas'. -J va !!lV from 
Sweden, the latitude of wt ich is generally similar 10 Al-1ska but 
wll ch ha~ a mi lder w1 'Iter cl•mate, does not possess ~uffictent 
w[nterhnrdmess for bf31t surv1val in suu 1centr~l Alaska. Simi· 
larly, rt>e varieties 'Par ' a nd 'Troy', onginatulg in Mtnn~ota 
ancl Montana, respecttvely, a r from a•eas which nave relauvely 
sever e winter chm~ttes but whach arc r.onsielerably ~ut h at 
Alaska. Hence, when grown 1n Alas 11, fat north of their orlgmi, 
they ore exposed to unaccustomed seasonal pnoto~riot:lic 

patterns that differ with latitudP. such plant/emtronmi}nt dts-
ha rmony is known to predisrose plants o ~ul.mptt%11 per-
formance (Habjorg 1979 a,b · Klebe$adel 1971, 1973). 

Thfl fot<~ge yields of Kentucky bluegrass 'nfl icate tnat, w i·h 
adequate fertrlity, adanteCJ strains can bP. hi9hly producttve a$ 
pasture grasses in this "m•ironment where summut dutmancy 
Is not a p roblem 'Shrmn.m' b g 11lu~gra5s is poorly 1dapletl for 
use in this area. However, rhr• wintcrhardincss and forage 
product ion poten tial of nativt! salt bluegrass ~uggests that 
it may be u~E!tul in certain Sltuattons. o 
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Does It Work? 

Do "Slow-Release., N itrogen Ferti I izers 
Have an Advantage for Lawn 

Fertilization in Southcentral Alaska? 

By 

Winston M. Laugh! n ~ 

"Slow-release" fert ilizers arc generally regarded as those 
wt-'ch supply their ni trogen (N) over a relatively long period of 
tim<> to rrovide a constant supply for plant !Jrowth. They also 
pr .. v~>'lt the loss of ~ by leach ing tram sandy soi ls contain ing 
h:;r 1.' organic mattr.r 11 h igh-· ~ nfall a eas. 

Materials and Method~ 

A simrle block experiment w ilh s ix replical ioM nd five 1\1 
so1111es at two rales (100 and 150 lb N per acre per yead was 
established in the spri ng oi 1979 on rhe bluegras~ lawn of rhe 
Patmor Research Center of the Alaska Agr icultural Experimerl! 
Stqfion and continued through 1982. Th ree N sources regarded 
-.s "•low-release" ferti lizers were compared w'th ammonium 
nnra c and u rea to cletrrmlne if slow·release ~<!rt lizers wou l(j 
p olr ng the perior of a des1nble gr~ n color. In ao ti t ion to thr 
N, 1l plots r!JCf' v€d 100, 80. and 90 lh P 2 05 , K2 0, a d S 
r "p1 tively per acre each year. 

One of the slow-release fert Jz., was Resulm St per Par>< 
ard Green with Organiform. This is a 15-4-8 fert li zer con-
taint g 9 per cent sul fur, 3 per cenc Iron, 0. 1 pt~r cent man-
ga es~>. and 0.1 per cent 7inc ma<lt from "organiform, urea· 
formaldehyde, hynite leather meal, llUrate of potash, ammo-
nium sulfate, sulfa soi l, surerphosphate, and ammonium phos-
phat•- " This terti i izcr provides a var iety of N sources that 
d1H' in rate of N re lease, some supplying t he clement over a 
relatively long t imr. period. 

Another "slow-release" fert ilizer usecl in this study w.;s 
sui Jt coated urea (SCU) which is 38-0-0, containing 12 per 
cent sulfu r, supplied by the Tennessee Valley Authority. The 
im iYtlual SCU granule consists of a r inner uea granule coa ed 
w l elementa l s1. lfur, coated in turn witl1 wax containmg 
.s n"i robicide. onuniform coatings among granules result ·n 
t. P elease of u oa a· varying t ime periods aft er contact wi th 
w~tt.r i.e., granules with imrerfect coo11 ngs release N first and 
tho " with he thickest coatings release N last. 

he third "slow-release" fertll i7er used (u eaform 38-0-0 ) 
is composed of 1 series of low-solub ilit y and wa·~r-inso lub l e car-

• Aete~~rch Soil Scientist, Agri cultu ral R~arch Se rvice, Unit.O States 
Oepartmer1t o f Aoriculture, Pa lm•r R~arch Cl!ntllr, Agr icultu .._l 
Exp11riment Sl .. don. 

bon-nitrogen unitS kt' 1·.~ as ., thylencurea·. These are ormed 
by reacting urea w1th or rnall: e vJ nc1 r en trn IPd co11d tlons 
and in prescribed ptoport ons. r p ' en·tl produ con air s 1 
per cen water·mso ub 1 (I and ppr Cf'"' N \(!\ ul:'l1e n on1v 
large &mount o w:Jte . TI1e N in ureaform IS relf' ~ed tog ow ·g 
p.ants by so i. hacter d 

A cornposi . soil s.amplc taken ,.., 1979 over the Jtea pr or 
to applyi ng the fer tililP.IS h d u pt-1 of 6 .0 and 'lowed lit, lB. 
and 500 lh per lCrf: ol av11U rble N, P, ond 1<, respectively. Each 
of the N so urces, toget~J!!r will1 lhe uni f01111 P. K, and S Wl!re 
topdressed on eacl1 G·bv 16·foot plot on 8 May 1979, 9 April 
1980,8 April 1981, dm 22 Apr'l1 982. During racil ~eason the 
lawn was mowed abou t Qnce a wee'< th 0 1 gh A1191l~t . No feh 
l'zer was applied other t m th•' •P'IIl9 o.~ppltcati0'1> listed above. 
At intervals each oint •1as p ~cetl , o o e of fcur clas~es 

visually as to color (0= LrY yellow; 1-vel ow: 2-gteen, 3=very 
gree1 ). In adci n on, thr avL JgQ h ghr of t df b 1des was 
measured " ch '(ea ll t ~ 101 to lllcwlng. 

Both visual ratinq Jnd height claL were s hjected to a stati· 
stical ana vsis of vana cc. Duncan's multiple a gt .Pst .s used 
for mean separation. 

Results 
No interac l o ns betw~>en ·h • , sou cc ano rate occurred 1n 

the O.tt<J presented i 1 abl!.-s I · rJ 3. T .. olt!S ' ·md 11 prese It 
data where interact iom Ll'tween N ~Ollt<c ntJ rdle o ct. red. 

The aata 5how n 1 N , r c, 1 qu :kl1 r"leJ .ec hy amrno-
n-um nitra te and u red tt- n DV ureaforrr. Th"' ra "S of N release: 
from organiform and SCU lie between these \\0 xtremcJ;. 

Grass Color 
The differng •ates o II r lras were appa e t ir grass color 

throughout thP gro", "~Q S"aso n. As noted on 3 June 1980 
ammonium n rrate anJ urea fH') litc€tl a rl" e ~re-.. co 'lr; 
organiform and SCU r ltr I on <llgnt v ; ellov grass; ,md tho> 
urea form resu lwd ir J v •ry y IIQW color (.. n 21 • Jy 1982. grass 
plots t hat rece ved mmoni1Jm "' · r te or ,Jrea wf!re 3 et~r, \ .. h le 
those n~ce ving SCU 1n J .. u. t•o •n wP.rc y II ow, m•il ~rly. on · 9 
May 1980 and 4 JunP. 1982 aq gr J s wns d <.lt>~l' t1le 11 .:en co lur 
except t hat receiv1nq SCU or ureaform. On 2G May 1981, grass 
rece iving ammon ium ltr .. tP rr urea was ve y gree n; t hat rc· 
coiving SCU w:~s slightly yellow; and that rocoivmg organiform 
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Table 1. Effect of N source and rate on calor v i~ual rating1 of bluegrau lawn, 1979 1982. Palmer A esearch Center. 
Etiect o f N Source' Ellect of N raro1 

15·<1·8 Sulfur-coated Urea· Ammontum 
Date orga , iform urea5 forrn5 lJrea5 nruate5 100' 150~ C.V. I%) 
4-1 D-79 1.8hc4 2.2a 1 7c 1.9bc 2.1ab 1.6b 2.3a 20.7 
10 12 79 1.3b 21 1 3b l.Jb 1 3b 1.0b 1.9 .. 57.0 

5-19-BO 1.8c l.ld O.Be 2.2b 2.9a 1.7a 1.8a 20.8 
6-3-80 1.2c 1.5c O. ld 1.9b 2.9a 1.4a 1.6a 22.3 
7 2 80 2.8ab 2.3c \.?.d 2.61x 3.0a 2.21l 2.6a 16.4 
7·1 0·80 J .Oa 2.lbc 1.8d 2.4c 2.8ab 2.41J 2 7a 14.6 

5·26·81 1.1c 1.7b 1.2c 2.8a 2.9a 1 6h 2.2a 22.9 
518·81 1.7c 1.8c 0.6d 2.3b 3.0a 1 7b 2 Oa 21.1 
5·26·81 2.5b 2.1c O.Bd 26b 2.9a 2.0b 24a 16.6 
7-6·81 2.9ii 2.8a 1.2c 2.5b 2.9a 2.4b 2.6a 13.9 
7-23·81 ?. 8a 2 6a 1.2b 2.7a 2.6a 2.1b 2.6a 16.9 
8·5-81 2 .6ab 28a 1.1 c 2.4b 2.6db 1 9b 2.71J 18.8 
9-29·81 0 .4b l.la 0.2h 0.3b O.Sa O.Jb 0.8a 87 8 

5-21 82 1.2b 0.2c 0.5c 1 5b 2.5a 1 Ob 1.3a 45.6 
6·4·82 2. 20 l.l c l .Oc 2.9a 3 Oa 2.0b 2 la 12.2 
6-17-82 2.4b 1.8c 0.5d 2.7a 2.9a 17b 2.4.J 16 8 
6·30-82 2.6ab 2.5b 0 .4c 2.8ab 2.9a 2.0b 2.4 '1 18.8 
7-9 82 2.7a 2.6a 0.5b 2.8a 2.8a 20b 2.6a 15.6 
7·2 7·82 2.5a 2 lb O.Sc 2.0b 1.8b 14b 2.2a 24 1 
8-3-82 2.6a 2.6a 1.3b 1 8b 1.7b 1.7b 2.3a 25 7 
1 0..., "'"' Y V"ltow. 1 ve ow , 7 - arr: n, 3 =very grll r 
1 Me~ I'!· ot 12 me<~~ur.,fl'tents. 
3 MN., or 30 r1v•.ll\Urr m~nts. 
"
1 Ml.'an$ w·U1in ~ row for N ~ret: o r for N mm loll ow !d by 1h1: wtn~ lt:tter arP 110 •ign fiC<Jrttly u ffr-t •nl a: th~ :S'lb lt:vcl a' prObability. 
s N murC@. 
1 Rate: lb N/A. 

roble 2. Inte raction of N source and rate on color visual ra ting of blucgraS;S lawn, 1979-1982. Palmer Research Cantor. IMeamof 
6 measurements) 

7/20/79 6/26/80 7/15/80 ~/18/81 5/28/82 6/10/82 ------
N Source 1001 150 100 1b0 100 150 100 150 100 150 100 150 
15-4 8 organ form 1.5b1 3.0a l.Oc 1.5c 2.0a 2.8a 0.3c 0.8c 2 Ob 2.0b 2.0c: 2.8a 
Su fur-coated u rea 1.5b 2.8a 1.7b 1.3c 2.2a 2.0b l.Oh 2.2b 0.8c 1.2c 1.3d 2.0b 
Urea form 1.2.b 1.7b O.Od 0.2d 1.3b 1.8l> 0.7bc O.Bc 0.3d l.Oc l.Od 1.6<: 
Urea 2.3a 2.7a 1.7b 2.2b 2.0a 1.8b 2.0a 3 .0a 2 2b 3.D.l 2.5b 3.0a 
Amn o nium nitmte 2.2a 3 .011 2.8a 3.0a 1.3b 2.8a 2.3a 2.5ab 3.0i1 3.0a 3.0d 3.0a 
LOS &·.,3 0.7 0 .8 0.7 0.2 0 1 02 
c.v [%) 10.5 2l .O 24.9 29.3 9.0 14.0 
1 Lb/.4 
] Mpar, \'llfhin column o owed o y the ~amt' r:~tl!r ure no t siy.,l frcently dlfferl!nt or tba 5'\ tevel of prothlbtltt~ 
1 Mt 1~ b w n The •wo N ·~ues for a soec:rl IC N sou•w are not !lqru ltc.mtly diffelllJH w h!!n It•" thfh:rence ii 11!!5> tl,nn 1~ LSD lor thfll d tu. 

and u·r.afort" was yellow. On 10 July 1980, all plo1s showocl a 
dcm<:~ble green color, although the urea fo rm plots wet'e more 
yellow than others. On 4 October 1979, 2 July 1980, and 1 B 
and 21J June 198 1, 6 nd 23 July 1981, 5 August 1981 . 17 and 
30 June 198 1, and 9 ann 27 July · 982, all treatments except 
ureaform flroduced grass o f d desirable ureen calor IT ab le 1 ). 

Table 2 dlso sub~tantiate~ the (J.Iterent N release rates of 
the thfft:rent N so\.Jtces. On 18 May 1981 , at lhe higher N rate 
(160 lb5 per actP.), a.ll 1\l sou ce~ I.Jot organiform and u~cafo rm 

rroducr.d a desirable green w lor; a-,: thr lower 1 00-pouncl-N-per· 
acre ·ate, ammo,..iurn ni•re~te and uroa produced grass of a 
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des irable green color; SCU and meaform resulted in yellow 
grass; and Ofgan tform very ye:llow grass, mthcating that at thn 
date liltle N was avarllhle from thiS r.curce. On 28 May 1982, 
grass receiving botlr N rates $l1owetl a des rablc gr•·un coiJr 
except where SCU or ureuform hau been ilf',llted. By 10 June 
1982, at the. h t!]her applicatton rote, all N s.owct-:o produce-d 
a dosirable green color •xcepl ureaform which producoo slight y 
yellow grass; at the lowor ra•e. all were a des table green color 
excPpt that receiving SCU <Htd ureatorm. On 26 J Jnc 1980, t,.,P. 
l11gher rate of 150 potwJ N per acm showeJ ammonium nr t ra\e 
and urea productng a desirable greN color; organitorm ao<.i SCU 



Table 3 . Effect of N source and rate on bluegrass height 1979-1982. Palmer Research Center. 
errec t of N Source I Eftect of N rate1 ----15-4-8 Sultur ·co a tea Urea- Ammonium 

Dc. tP nrgoniform3 11ren3 to rmJ U l!a3 nrt rate3 100~ 1501 c. {%) -7-20-79 13.9<tb' · 13.1b 11.6c l 3.4 b 14.7a 12.0b 14.7a 0.5 
10-15-79 8.8a 9.6a 9.1 a 8 .8a 9.0a 8 ~b 8.6a 12.6 

fi-1 /-80 9.0b 9.3b 7.4c 10. 1b 11 .8a 9 .1L 9Ua 13.2 
I lti·BO 11 .8a 9.9bc 9.3c 10.0bc 11.4ab 10.0b l l.Oa 13.6 
8-G-80 9.7a 10.1 a 9.8a 9.9a 9.3a !;1.4b 1 O. la 11. 1 

6 -18-81 8.6cd 9. 2bc 8.0d 9.5b 1 1 .4a 9 .3a 9.4ll 11 .0 
6-26-81 l 0.6b 9.90 8.8c 10.8b 12.8a ,0.3a , 0.8a 9.7 
7·6-81 11.2b 10.7b 9.0c 10.8h 12.7fl lO.Ob 11 7a 13.4 
7-23-81 14 .1 a 11 9c 11 .6c 12.6bc 13.8ab '1 .7t 13.9a 13.0 

6 ·4·83 IO.Ob 8.7c 8.3c 10.2b 11.9a 9.6b 10.1 a 5.5 
6 17·83 11.2bc 11.0c 9.0d 12.2b 15.7a 11.2b 12.5a 10.8 
7·12-82 11.8b 11.8b 'l0.6c 12.6c: 14.4a 11.5b 13.0a 8.3 
1 r...\e;m~ of ' 2 meosurilmCnls. 
;: Ml'~n ; ot 30 measurf'ITiants. 
3 fll Source 
~ H' t' LIN/A . 
3 r.•ea tremer-ts <lrL g1ve1'1 n centimeters . 
.; Mt•ans w1t11n a 10w for N SOI.l'CC or for N ~ ~ Ill followed by t11e same lerrcr ar.- not llgfli ficantly different at the 5Jl> level of prouabU Ly, 

Table 4 . Effect of N source and rate on bluegrass height August 
5, 1981. Palmer Researc h Center. (Means of 6 measu reme nts). 

Sot rce 1001 150 
15-4-B o rganiform 
Sulfur-coated urea 
Urea form 
Ur a 
Ammonium ni trate 
LSD 5%~ 
c v. (% ) 
1 Lto "4/A. 

10.5a2 

, 0.3a 
11 2a 
10.8a 
10.8a 

0.7 
11 .4 

13.7a 
12.3abc 
10.7c 
11.7bc 
13.0ab 

~ Me "~ wt11olr1 col tmn fo llowed by tl'f. wme letter on! nO! SIIJfllf iCBotl•t 
diH~rent a 1 the 5'1t level of probeuility. 

J Mears between 11t: tw rll tragl!ln rates 101 a spoclllr. nitrO!JCil sou1ce 
.n lot siqn1f icanlly d fterent whe n thL dofferei"'Cf' is less thal"' the 
LSD. 

yellow ; and ureaform very yel low. At the lower N rate, ammo-
n urn nit rate. urea, and SCU produced a desirab le green color ; 
while organ iform was yellow and umaform resulted in very 
yellow grass. 

On 3 August 1982, c. II grass bu L that receiving ureaform was 
a Llesirable green; however. grass color indicated lllat plots 
rec~iving ammonium nit rate or urea were running out o f N 
(Table 1 ). On 29 September 1981 , grass receiving SCU was the 
least yellow, and, on 12 October 1979, only t he grass receiving 
SCU rern a ~ 1 1e<l a desirable green color. 

Usually the higher ra te of 150 pound per acre produced 
grraner grass th an did the lower rate of 100 po und N per acre 
!Table 1 ). On 20 July 1979, when 150 pou11ds N per actP 
wus appl ied, all N sources produced a desirable green, although 
ureaform grass was slight ly more yellow. At the lower rate . all 
N sources excepl a mmonium nitra te and urea prod uced yellow 
grass. On 15 July 1980, when 150 fJ-OUnds N per acre was used, 
all N sources produced a des irable green, but at a rate of 100 
pounds N per acre, ureaform and ammonium nitrate produced 

fa illy yellow 9• ass. Thi!> indicates that most ot he , itro~1 0n 
supplted by ammonium nitrate at the l o~'llllr rate had IJ een 
utilized by mid J uly. 

Grass Height 

Height measurements taken aL interv,1!s ag ee with the vi· 
sual ovaluation!> o f both ritrogen source and r;:Jte. Table 3 shows 
that, on 2 June 1980, 6 July 1981, and 1/ Junt:' 1 982, grass ro-
ce'ving ammonium n·trate had grown morl' rapidly thil rhat re-
ceivi ng urea, SCU, or organlform; gras.s rece1vtng rcaform 
showed t he east growth. On • 2 Ju ly 1982, the relat.~;e growth 
wus: ammonium nitrate > orytt 1 for li :Jnd SClJ > L ea and urea-
form . On 1 5 July 1980 gra» w 1ir h I tad rP.celvcd org,mlform or 
ammontum mtrrne had grown more rSJJtdly lhar· that receiving 
ureaform. Orga11iform r od~.oe@d marc growth more rapidly th<m 
that receiving urea forM. Organiform produc.oo more growth 
than d id SCU or ureaform by 23 July 1981. Generally speak ing, 
growth was most apid with ammoo·um n itratr. and least rap id 
with ureaform, Pilrticul.u ly for •nfl 20 JLJI V 1979 and 18 June 
198 1 sampling dates at both N rates anrl 'or t ha 5 August 1981 
(Table 4 ) samnling date at the rate of 150 poUt11Js N per acre. 
On 1 5 October 1 979 a 1d G Augus 1980. at both N rates, and 
on 5 August 1981, d t the ower 100·pound N rate, no . ignif icant 
d ifferences in grass heigh occurrP-d. Tl is ;urthnr indicat es that 
the applied N trom all N sources was all .nilizecl uy this rJate. 

Conclusions 
With the except on o1 urratorm, all of the N sources used 

produced grass of a demable green color. Alrllough both ammo· 
nium nitrate and ure;J r.,u.J~ed lhe grass to grow a bit more 
rapidly, particularly at the oeginPing of the season, the addi· 
tiona! growth does not appear excess ive at either N rate Only in 
1981 was there an indicat ion that ono "slow-re ease" N source 
(SCU) pro longed the desirable grettn color welt into October. 
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Thus, rhis particular experiment shows no ad11antage o f 
using the markedly more expensive "slow·releast?" rertll izers 
Ul"ldt:!r these cond t io ns. Ordinarily, i,sufficient rain f11lls m the 
Palmer area 10 causr eachfng of soluble N from the effectrve 
rooting zone of the gross. 

T he l 50·pound-~ per-acre application apl)ears adequate 
when one yearly application of ammonwrn nitmtc or urea ·s 
mudc in the spring. To secure o longtlr penod with grass o f a 
desirilhle green co lor with the minimum growth rate, tho appl' 
cation of 80 to 100 pounds N per acre as ammonium nrtrate or 

46 Jaouary /1984 ,-., gr l .oore.11 i-

urea in the spri ng fo lowetJ by another 50 to 70 pounds per 11Cre 
shortly after 1 July, shoultltJnsure ~eason long, dart< green color 
and good, · but not exc"%tve. growth of lawns. Ni lrogen appl i-
calions after the mtddlc of July woulc.J not be desinble and 
mtght st.imulato grass growth 100 late in th :;~;~a son to allow 
it to store up mserves for good winter survrval. g 

Note: Cooperdt!vl.l mvestlg,IIIOIJ of Agricultural Research S•rvice, U.S. 
DeJ)(Jr tment of AgricuJturr. . Jnd til~ Un/Vflmry of Alr~~k..J Agrit;u/tural 
E~<perlment Stat• Oil. Th11 us.e of rrad" f!ilmes implie5 m:it/lrr ,.rtrJorsemfmt 
nor criticism of these or of othtlr products not miJntiol!ed. 



Alaska 's Agriculture and Forestry 

Cooperative Extension Service 
Publishes Major Report 

AGRICULTURE 

Alaska Aural DeveloPme nt Counctl 
Publication No 3 
AOO 

Available from Cooperative Ex tension Service 

A major report on two of t he sta te's most importan t re-
nP.wable resources, entitled Alaska's Agriculture and Forestro1, 
was publ ished in December 1983 by the Coo perat,ve E" x• sro 
Serv ce, Univer i•lf of Alaska. The 81,x 11 inch soft-cover bon 
ccnt~ins 220 text pages and three I .5,000,000-scol maps i 
colo . Its price is 59.00, plus '10s tage 

Copies o t 4/aska's A griculw re and Forestry are ava lab.e 
tor purchase a ~ooperative Extension Service district o ffices 
n Anchor3ge, Palmer, Sol, .o· na, Homer, KocJ IBk, Bethel, Mc-

u r.?th Fcm banks, Delta Ju nction, "'ome, Juneau, Sitka, a d 
Kelch ikan. They can also ne ordered uy ma·l from Coopma· 
trve Extension Service, University of Alaska Eielson Bu ildln!J, 
Fa rllanks, AK 99701. 

The book begl I~ w:th a brie• h istory 0[ agricultur e in 
Alasko from ti'IP. jme of the Russian occupat"on i t~e ' .1 e 
1700s to t e stnr~ o• a~ agricultural-development pro,ect near 
Defta Ju w on r 1978. 

Effor.s to dev lup .agr'culture m Alaska au' co"lpa .,.d 
wi th .. grir.ullu n' develupl"l' • in o. P r norther ar as sud; 
as Nor.-vay, F 1 land C nrnar , · 1d A • ~. and the cffect.s 
of pol1t .. ca l ar1r soCIJ cnn idera ro'1s on agriculture in thos.e 
countr ~>s JTC d.~cussed 

A cl'apter on Jg "ul tl sl land~ 111 Alaska st;:~tos tt ~~ . 

of the 20.5 mrll 011 at;r es of lnnd with po•.-ntial b ct.llr -
va•able crops, only Jlmut 3 mill"on acres I'll!! avarlab e 01 h rm 
deve o pment I the •e r ·enn bec<lliS!l of lunrtJtrons in fac 11 -
ties tor the uansportauor1, mocos~ir g, and ma etrng ol 'il 111 

commoditie~ an<.J the witl•d r:1W.:JI o[ po· ntldl asrrcullUfdl 
cropland for o '1er uses. The gf!neral 1oca•rc and ownership of 
ag ricultural land that merits -;er1ous cons1d~r111ion for Ocvelop-
ment by the year 2000 are identified 1n •h c.hapter 

A o t-or chapt e1 ·; Jcvotod pr im or iiy to a descri p• 100 of the 
20.5 m I lor acrth or soi's with potential for c ' "Jia 'ld develop-
ment i Alaska. Thest,: so 1 ~ vere 'dcntrf1cd 1n Explor.J•ory Soil 
Sur1ey o f Alas a, a rc~ • J bhshe1! 10 I 979 by th, USDA S<Ji. 
Co.,serva 10n Scrv'cf', ThP chapter indudP.S rnform on on 200 
m I ton acres o• sc1l!> Wit' r ng land potentia! ruted qoo~ or 
far ror •e nde"r or canbou 195,000 acres r:llcd .:1. gooJ lor 
shee ~ J cat tle n f t8.4 rnrlllon c ~ s r .. ted ns f .. ' •or she"P 
and c:.attle . Thr chapt~r i a ... gmented l•y two 1 :5,000,000-scale 
map , 1n culor, !ln:itleJ " $111, with Agricultural Potential and 
Alu&ka's Transportation SystP.rn" and "Soils with Hangeh111d 
Pete tial. " 

A chapter descrrbinl} so ·1 tor trl izetion m Alaska ind Jdns 
an ex·~nsive l"st of rcforences to !)rovrclo readPr~ w1th opportu· 
n"ries for furthr.r study. 

Summarres o cu ren· knowl dge of rim t co'ldrtion~ and 
w~t£1 resources of rh• mator agr r-ultu Jl or ..J' r r rh • ~ .ate and 1 

svn milry of stcrt st o::al Ia r, Ill Juct 111 of r.rops ilr L l1vcstock 
ro n 1 960 throuo' 1 882 pr es""r ,~, tn rr~x t, ules, and 

qrdpils. 
Alaska's Agricul CJfe and Ft restry provides tlescrrptions of 

tht. status ., d pole t al r, f the tare',. fll incipalagrir:uit H.l c•ops 
- S"l<. I grarns, :orages, potatoes, cool-season vagetCJbles, ~-.d 

g as5 seeo - and on Its oilseed crops, hurt nd honey prodrJc· 
~ion, greenhousP. cul;ivutron, < nd cr'1<.~"T11:!1•tills induury. 

A chanv · on Alasl..d • rong~; 1J~ lnclul1e~ u 1 view 01 the 
litera ture of r. n~elantl I ~Sf' r11ln th stdle. ~ l i 0r1Cill and ·och· 
oreal rnfor mar or arP. 11 ' !!Ill d and or refercnr:cd. Each of the 
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fou major zones of rangela nd in Alaska - coastal forests, 
horeal tore~ts, arctic turdra, and marine gra~slands - are da-
scrlbect in terms of their geographical c~tent; topogn1phy, 
cl imate. end soils; vegetatio n; grazing seasun~: range carrying 
capacities; and limi ta t"ons. 

Reports by several authors on the status and pot en lial of 
IIVOStock in Alaska are iflcludcd i1 a chaptPr on animal produc-
tirHl Alaska's reindeer are described in terms of h ist01 y and an( I 
po'icy, range, rl.llndeer potential versus game , nd nonga me 
species, problems of herding, and management and marketinq. 
Sixt~rc,-, m ll ior <lcres of reindeer rangeland l1ave been mapped 
on rh~ Seward Per insula, and there ·s add itiona' ra ngeland suit· 
ab ~ for re1ndee1 111 oth~r parts of the sta te. However, authors 
stale that confl ict s II' pol ic 9S invo ving the ~anagement of 
raPgeiD nd for reindeer Jnd C<tribou must be resolved before the 
"ndus.ry can reach its full potential. 

The recent st imulation m hog produc1ion tn Alaska is 
traced to t he transfet of tech,,ology from o ther snnes to Alaska 
for '<!ising psgs in contmement "-nd the increasecl avai labtlllV of 
locally grown barley in Interior Alaska. The reporl st.Jtes that 
Ahska 's dairy inuustry also uses erwi onmentally cont rolled 
barns and is growing with expanded food-gra n production and 
increased opportunities for fa rming lhe potentia l for beef pro-
uu~tion is assessed b;1sed on available data. Authors note that 
lh"! successful expansion of Alasks 's livestock indJJstry will de-
par,«J o n developing the tot.dl sy.tol'!'l for produc1ng, processing, 
transporting, and marfo.et ing agricultural products. 

A comprehensive chapter on fores ry in Al::~ska is accom-
panied by a 1 :5,000,000-scale map in color that depicts forested 
areas o f the state. The chapter includes il genera! description o f 
Aiask.- 's coastal and In terior forests, rhe status of forest re-
sources and management pract ices, action needed ·o foster 
forestry and development o f a fo rest products industry, and 
farmin:~ and forestry in teractions. 

Federal and stare land-<l isposal programs, financing, farm 
mandgement, marketrng, and the role of government are ex-
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plored in a chapter on I!COnom•c factors in Alasl(a 's agncuhural 
development 

The hnal chapter r;JI'!scribe• the transponanon system n 
Alaska and Its s•gn•ficancc to he star,.•s forestry md agncullu al 
industries. 

Alaska's A griculture and Forestry was edit ell uy Laurie rv C· 

Nicholas, ecl itonel sreci<al is t, CooperatiVe Extension Servic:e· 
pro1ect director was S1q Rr.stad. as~istant directo r, Agrtculrural 
Expe1 1ment Station, Palmer. Alaska's Agriculture ancJ Forest~y 
was prepared through th!! coo1)erauon of the Urnvt?rsity :Jf 
Alaska and nina Federal and state agencies. th1rty authors, anJ 
the Alaska Rurc~l Development Council (ARDC) . The coun«;ll 
was orga nrz~;>d ·n 1009 and currently has a membership of ftfly· 
nina state, Federal and local government agenc•as and privam 
organizations. 

The counci l's goals ore to broad1!11 1 e underst.Jnding of 
A1aska 's ru ral-development potP.nti~:~ls ; to mcreaso ;;wareness of 
technrcal and development resources of the ~tate ; to improve 
coord tniltion between agencies; and to assist tn tl e coor l.natmn 
of community, 1 egional, and statewide development programs 

AROC's first publh.dtion ;llaska'-; Agricultural Potenr~.11, 

was published In 1974. Duri n!} tile pas1 decad~. I, 1d-ownrrst>ip 
Pill'erns have changed ;iqnificantly; the stale has steppcL up Its 
pro~ram to [ra nsfer lanJ into thll pr ivate sf'ctor and ts SUPIJOn 
for the development of agriculture, and tile rnarke1 fnr agricLI 
tllral products hils changed. These t!V911ls and an r•ver-increasing 
need for •nfo rmiitJon about Alaska promptrd AADC to org,m i;;e 
the preparation at this sequel to its •1rst fl\Jblication. 

Alaska's A griculture and Forestry i~ dr.sig el- to bo use11d 
to Alaskan leaders; to commun1Ly, r!!iJionul, and statewtdc 
planners and odmm1strato• s; and to iarmen, foresters, and 
others who are co ncar m.'l.J abou t renewable resource develop-
men L In addit1on, youths mvol~ t>'cl · n JJducat ion programs in 
Alaska compr isf' a signif ~;ant pot••r>t•al aucuem:e for this publi· 
cation. a 



Publication List for 1983 
JOURNAL ARTICL ES 

Ch-. B.P .• L.L. Hollen, J.K Hrlhits, and !III.L. HI lug·.on. 1q8 2 (omit· 
i!'d from 1983 list) . ReloJt io nsh ip between vitamrn A a nd B-ca•otene 

"' b lood p lasm und rnilk lnd mastitis n Ho lslt.ns. Journal of Dair y 
Science 65:211 1·7 118 . 

ColLins. Wm. B. , a n.d P .J. Urness. 1982 (omi• tutJ fron1 1983 11st l Habit 1 
preferences of ' "&Jie leer as rated by pe et-groop d im ibu tro ns. J. 
Wild!. Manage. 45(4 ).986·972. 

Collins, Wm. B., and P.J. Urness.. 1982 (omi tted fr >m 1983 list). MulA 
deer and elk responses to ~01sell y attacks. N orlhwest Science 56(4 1. 
2')9-302. 

Collins, Wm. B., a ..a P .J . Urni!Ss. I 983. Feerling Leh.;vio r and habitat 
6e ectio t o f mu e d eP.r and elk oro nor:hern utah summer runge. 
J Wild/. ManiJtln 4 7 (3):646-66 3. 

Conn. J.S ., and J .A D• Lapp. 1983. Weed $p!'Cies ~:,rfts wit h increasing 
fr-ld age n 4Jaska. Weed Sci. 3 1:520-514 

f lliott C .L. 1983. T he nfluence of soil rno ··r Jre o n b urrow placement 
y Columbiun grou nd squ irr els ir> cen-ra Idaho MurreJec 6 4 :62-63. 

Elliot, C.L., ancl C.A. Cow1n. 1983. n," load 'l 1> t• v t an American 
<est ra l (Falco sparveousl rr ·nterior A'aska. Murrelet 64:63-64 . 

Fla!Ugtn, P.W., a nd ·<. Va nCleve. 1983. ~ .J r .ent cy clir"g in relation to 
decompositior .:1nd organic matter q uality ·n arga ecosys tems. 
Cm. J. For. Res. 13(5):795..f!13. 

Fo , J F .. and K. Van Cleve. 198 3. Rela tlonsll ips betwee n cellu la de-
·ompositio n, Jenny's k, forest floor nitro ge n ancl soil temp er a-
lu re in Alaska targt~ to rusts. Can. J. For. Res. 11(5) : 789· 794. 

Harlu11son, C.J . 1982 (o m itted lrom 1983 hstl. Food o f adu lt ancl nest· 
I '1g We~tern a nd Mount,11n bluebirds. Murrelet 63:59-65. 

Holloway, P., C. St ushnoff. and D Wildung. 1983 . Chill ing and buo-
b eak 11 I n~nberr es. Journ11l o f American Society f or Hort i­
cu ltural Science 10811) :88 -90. 

Holloway, P., C. Stushnoff , and D. Wildung. 1983. Gibberell ic acid 
and fru1 ina o l lngonbe rrie;, Hor t. Science 17(6) :953-954. 
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111 Alaska. BioCycle: Journal of Waste! Pecycling 24(4) :4 0 -43 . 
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tural Areas Jou rna/1(3}·24-3 0. 

1<1 1, C.A ., and B. A Stew~ rt. •98 ? lomrtteel f ro m 1983 list l. Problem 
solv·.,g Jnd questioning stratcgtes of owdent teachers of vocatronal 

r icu ltu re. Journal o f the A m erican Association o f Teachers Edu· 
cators m A qricu l tu re 2 4 (2): 71-77 . 

Sp1rrow, S 0 ., J r., a nd G.E. Ham. 1983. Nod uletlo n, 1\! 2 f ix t ian, and 
ued y b d of n , vy beans as influencelJ by nocu lant rat in riiOCoJ· 
I ,t earner. Agronomy Journal 75 (1 J: 20-24. 

Sp rro w, S .D., Jr., and G.E. Ham. 1983. Surviva ot Rl'tl.-obium p hasevl 
m six ca rrier m aterials. A gronomy Journal 751:;!)- 18 1-184. 

Thom•s. W.O , and E.l Arabia . 1983. Public po licy: Implica t ion for 
A .. skan reindeer-herd managemunt. A c ta Zooligica Fenn ica 175: 

77-179. 
Tl'lomas, W C., E.L. Ara b ia, L L. Naylor, and A.O. Stern. 1983. A. 

illtcrnat ve rr.magement system for Al aska' s reindt r herds. Agri­
cu ltural SysWmJ 1 I ( 1): 1-16. 

V1n Cltve, K ., and C.T . DyrnotSS. 1983. Conclusions and direct io ns for 
'ut<.~re research tn taiga fo rest ecoli,. ''"ms. Can .. 1. For. Res. 13: 
16):914-916. 

Van C leve, <., and C.T. Dy rness. 1983 . t:.llect-. forest floor d istu r-
tan ce ln soil sotutlon nL 1 ient cornoostt" r 10 a b lack sp n 

1 co syst<:m . Can. J. For. Res. 13(5): 894·902. 
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Dearbo rn . C.H 1983 . Sor P •t>reogn po to nalaclrP.s ana d o'l' .tic pe~ts 
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Kirts., C.A. '98 3 A ll!sl<a's 11 dd 11 lncru stry, Agr;cultural Education 
MllgJJZtnll 56 ( 51:13. 
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FILM 

Godfrey, J.P., R.O. Kel lems, and F,M. Hulbv. 1983 Llo uefil;d p<Oll!lrl 
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ABSTRACTS 
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F lrnde rs, J .T ., W.O. Ste iger• , .Jr., a l'\d B.V. H u let. l!J82 lorn !t!!d from 
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o• lfle Am er.c r Soc aty f Mammalog u. Sno,'>'blf I, Urat. p, 63. 

J ube nVille, A . 19wJ. Wild '""s:i rl!cre.tt on m.w oq m••• t. A clrCP.I"U 
t>\CJrch f ramework . (eDs·rac•ll Proce.,dings 3A h Alas><a Sc 1ence 

Curfe•erca, Amwrlcun A.sso.. ill ion fur t~! AtJvmt• ••ml!r' o: SLol'O~" 
Arc1 rc Division . Whit,.harse. Y .T. p 106. 

Juday, G .P. 1983. Rc~ src1, NRturA An'" i!Jec·tton For BLIV 1 !he W~Hte 
Mmlfltalm Nllttonat Hecreunon Areu .1nd Staase· NIILtonaJ Con~ rvll· 
rio11 Area. (iil>~t~acri PnJgrQ'" 111d Abst•aets, ~ortnwesr S c ie.rtllf oc 
A~socillt on. F t ty -Srxti• AnnuaJ Moutl,n. Olymolll, W~ulttnqtorr, 

Laursen, G .A., J. F. A m mtr!lti, a rid D.F. Faw. 1983. Mvcologrr. Jlnvc>ti · 
g , o ns. Arc'•l: Al~K.'! . lens• acr) Mycol . Cor g .. To<yo: 

Michael ~o n . G .J ., T. E. Loynachan. •nd F.J. '/lloodlnq. 1983. -na effect 
"' N, P an K '" ·tilizat on 'lf .:rcmPgruss grc 1r en ~ n!!wl•t cl • :d 
sul>~~rc· c ro I. Agronomy Ab~trar:t , 1983 Annua. Meetings. Augu~t 
14·19, 1983. Ami! Jun Soc __ I'( uf Auronomv. 

Peisch el, A . 98? (omittl'd f om 1983 listl. All outlook: Feedlot pe • 
;orm .. ncc - ~rl 1 Hlvn ·ang>' ol ~ ~ollll!l of yParlm.t ~!e;-r s Ill' thi! 
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!;piers, G .A., J. D. Lou, iet, E.C. Pock , 0 Gagno n, and W.B. McG1II. 
198;:3 . Ef fect.. and ltnpoJCJn~e or <.til I unrJ ari.J ltu\Jit:-tr cycll n!1 111 
thu c oosu1lwet wes1~'" lwn•tocl< llii>!)Oocl m~llc ~l>to"e. Vanco uver 
I ~I ann . (a bstrnc t) IN . Ab"Trac1 Prev,e·.-v, !'iocte.tv of Amer t::iln F oros-
t!ll s Natioo!l Convc,·trOII. Pot rla11d, 0 , w••· . 12. 

Spie rs, G .A , G. E. Naso h, V . Mer$h, II E.C Packee, D Gag non. 1983. 
Enc err c e (1 hwarrn .Jn<J nutr11''1. cyd nn In •t .. co.~• I I w • ..... ; -
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vtlle, Tenn~see . 
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Notes ... continued from page 4 

ye of graduate study in zoology a t Washi11gton State Univer· 
sity, Pu ll man, and is continuing her graduate studies in en· 
gmeerlng and science ma nagement at the Un 1versi ty ot Alaska , 
Anchorage. Mary Lou's research interes ts are primar ily in animal 
nutrlt1o n. She is a member of the American Dai ry Science Asso· 
cia tion and the American Society o l Ani m a l Science, and has 
co<>uthored publications in their journa~s . 

Mary Lou jo ~ ned the ani rnal science program at Palmer in 
198 1 Js an assistan t in nutr itional resea rch on the utiliLation oi 
marn .. byproducts by dai1 y c~ttl e u nder the Sea Gra nt Program . 
Curre tly, she is working wi h Dr. A L. Bru ndage, professor o; 
.,,mC~I science, to evaluJte the use of barley straw ana 

Sdlmo 'l meal in dairy rations. They also vVork together on a long 
terM p roject to evaluate the consequ 1ces o f single·trait selec 
tion for milk product ion in dairy catt e breeding. Her other res· 
ponsib .lities include being assistant manager of the Matanuska 
Valley Breeders Association and coordinating t he university's 
feed t ·sting program between the Cooperative Extension Ser· 
vice a d the Agricultural Experiment Station. As a contact per· 
san for the un iversity's compJter network, she k eeps Palmer's 
camp ter terminals on·line and fully operat ional md assists 
othe. Pa lmer staff members with term ina I ar d computer use. 
Mary Lou mainta ns an acttve interest in Al aska's livestock 
indu~tr 1 es, and for th f! last two years she has evaluated carcasses 
lo r he A laska State Fair Junior Market Livestock Program to 
assist 4-H members and leaders in the ir efforts to produce 
quality meat for Alaskan consumers. 

Dr. Donald H. Dm kel, who retirod recently from the Alaska 
Agricultural Experiment S tation, has b een awarded emeritus re· 
cogrition. Such recogn ition is given lo retired faculty members 
as a recogni tion for outst<Jndi ng service to the university during 
the ' r employment. Dr. Dinkel received resolut ion conf~rring the 
ementus recognition at the May 8 com menceme1 t ceremonies. 

Dr. Dinkel was honored as professor of plant physiology , 
c fll<l 1 us. Di nkel worked for the uni\ersity from 1960 to 196b 
and retu rned in 1968. His research efforts have bee1 largel 'y 
d ectPd to improving the selection o l vegetable and flower seed 
varieties fo r Alaskan farmers and g<~rdeners. Q ,.,P of h is best-
known research effo rts was growing roses l til 1zing sim ulated 
wa~~e heat such as t hat f rom a powor p lant. He is a graduate of 
the University of Minnesota and has a doctora te from the same 
un 11ersity. He a nd 'l is family now live 1"1 !he Matanuska Va ll ey. 

Dr Glenn J ud ay, visiti ng associate professor and ecologi· 
cal reserves coordinator, has been named coordina to r of the 
R o~te Creek F ire Research Project. This project was launched 
unoft icia lly w ith '1 days of the catastroph ic forest i 1rr in late 
Mty a11d early J1..ne . The pro ject was fu nded In la te August and 
is designed to learn t he e ffects o f f ire of vary ing se•Jer ity o n pro · 
ducttVe white sp ruce and hard wood fores ts a nd to dt~vise effec· 
live refo restation techniques. 

The Rosie Creek Fire began in late May o f 1983 about ten 
miles west of t he Fairbanks area w hen it spread o ut of control 
from a smal l fi re started in land·cleari ng debris. It even tuall y 
covered 8,600 acres o f forest, includ1 ng a considerable amount 
of valuabl e commercia l white spruce forest. Even t hough prime 
standing timber, reforestation units, and one·t hird of the 

Bonan1a Creek Experimental Fore<t ht ~ A:~rohorealis, Vol 14 , 
1983) were burned, r1 1 1 .,, 11r lil t resea r h o pportomt• s 
were created. 

As resea rchers and managers eva luatod th t damage ancl 
planned what to do next, a r>lan fo r a modt~ l 1esearch project 
on fire effects <mel re forestation ·n product ive w h ite spruce 
forest evolved, and tht> A l a~ka statfJ lf>gislntu l e 1PPI opriated 
fu nd s lo suppor t the nmnrctl, A e impo1 tance o f the project 
was realized, the USDA fo rest Service r ~programmed researd1 
in progress anrl ddded new fu CJ< ::.ev~h' U 1ver~tty ot Alaska 
faculty made im porta .r ron tr JIJtior s · s well . 1 well -coord · 
na ted team for r"!ecJ, focUst'd un th·~ two·fG d task ot gat er ing 
tt>e most knowlenge •l1 ct mp :Jttng I e n >S • r 1 ~ .. ~,a ior- w i. 
,he resources ava !a ble. Th Agricultura l {: x ;Jer m~ -t Sta~ion hils 
provided the coordinilt 1r for he project, JS we I as staf1 
resources at its Forest So Is Labor .. tory aPd · i s Fo rest-Ma '1· 
agemen t Progrcwl. 'Pte D1vision llf Fort>str y · ~ urovid .ng fi ~ld 

worker , reforest.J t io l~ matefla s L crews, .md adm · "' isaative 
suppo·t. 

Research got ndFt w JV t rd y , I, soms cases \''hi e t e 
as hes were still w arm . These e.Jroy prOJ"C'< inrl Cleo ,. took i:l. 

nutrient sta tus a nd mo vr rr ent in t1 soil. !:1<1 beetle and othPr 
insect bu ildup atter t . 1rc, seedf~ I !tom aur"IV ng rrees, iJ 

rating system to eval uate chances for ~u v val of part ia lly burned 
trees, moni toring of sol i stt.b iflty 11 ~f!yero ly (hstllrl>ed ~reas. and 
na tura l revegetat ion. So me ear ly rt~sults lre already observable . 
Hardwoods spro uted vigrlrou~ l y, even those burned se verely ; 
these sta nds wo1·'t need to be r~Qfl• erat ecl 1f 'he new growth re-
ma ins fr ee of defec p oduc1ng dise<J~e . Wood·bo Ill{] insect 
popula t ions built up rap lly, ·tn 1 m..1y be a malo tacto in the 
1984 growing sE:ason So1 • .>t e~VI c m p ce , m• r ents were 
immol. le i'1 th e d ry early a 11.1 rrud umm" . A w t Augun causfld 
an htense burst of r en d l ab1l• y , stlrnulat ng th develop-
meN o f a d ense ca pet o :~ round h rDs and ~h r bs; th~ seeds or 
some p.ants germinated fte r 160 tu l 80 {ear ot oo mancy. No 
major erosion problems de" lopt f, ew:m fte r hea..,y rams. 
Spruce seedfall was de oyed f .. coo l, w ut August, but was 
ab u ndant where remnar t ree• .urv·ved . 

Clearly, new wh ·t~ ~pr ce seed lings will face a major 
challenge from competirg vegctCJlion. Solving this prob lem w 1ll 
be important, because .,turnl • Ut nera•1o• is m u ch f!ss ex· 
pensive than p lanting ~rsery·grown t r t~es :'v1i! ntair 119 the 
na t ive gene pool is mportan t as wt.ll Future re!ifarch w ill 
involve stand·spac1ng st d iF- s, v. Jod produ ct sah•age , est.a· 
blishment of an on·site wedtlwr sld.ran wi lcl ' e research a irnoo 
at u nd llrstand ing th re por s ~. o furbr:arcr prev specrcs, a nd 
si te·preparation tech n au s. Most of t'l.: proj ect~ w1l rEquire 
three to five grow ing sea~ons 1'1 order to obtain mean ngfLII 
resu lts. In the next few ywrs, fo rest land managers WI I be able 
to obtain some cxtrem<>ly va luab l• resu lt s for ma <i ng d ecisions 
about w ha t to c1o after J large fr re burns through product ive 
up land fo rest in Alaska's ta ga. 

Dr. William D. S te1gers, Jr . , Is pr ncipal nvest.gato r o f 
severa studies mve.tigatl q e harllta l val..res for rnoose of vegP.· 
t a t ion commun it ies in the Mid dle Su~1tna Rrver basin . Unde r 
subcontract to the pr rn- e contrc c tor t o tre Alas-<a Power 
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Au ority, the Agr cultural Experiment Station a" Palmer is 
pdrt rcr patrng in studrl s desrgni!d to investiga•e the ·l"'lPac ~s o 
m oosP of the proposed Sus · na Hydroe ec· nc Project 1orth 
at of Talkcll• S!ud ies ur")(lerway or completed du i 19 1983 

II c utle complel on of a tm~;~ l report tc summer 1982 stud if c 

research on plant ph .. nological de~e upment i11 I he proposflr! im 
pound ment areas, ar d studi!!s o 1 !l">e cos effecti ver•t:ss of 
methods to sample moose browse. 

A major cortract report for 1982 summer srudie~ was 
complt!ted duri••g April. A preliminary lnve 1torv of the avar i J 
bllity of l'>rowse was conducted fo ten veget .. t on types con-
s.rc. n od impor tanT lor moose, The purpose of th.s research wa!. 
to «J JCUment rhe ava labi lity and presence o r absence of botll 
~ •mmer and w rtcr for<1ge tor moose. This inforrn.;. tion has 
add r to our krrow!edge at the veg&tatror composit ion of the 
man~ vegr tatro typl!s o the Mid He Susrtna River basin. A 
sim lar st• el y io the Alphabf.t I-Ii 'Is eas.· o th1. Upper Susi lna 
Rtve. was also co d ucte . Thrs rese<~rch was des·gn<>d to ·nven 
tory the veget Jilt 1 composition and a assess the area's impor 
;ant.c to moose. Th., inventory was in prepar t on for a con· 
trolled burn by the Bureau of Land \1ana!Jemen· to invease the 
hl!ll tat voiL..es for moose. Documen~at on o· the response o1 the 
vegetation to burntng and 1he resultart i'1crea~e m hab itat v .. ues 
ts ;.xpected to provide v;rluable kno\;, l!!dge tMt could be used 1' 
the Middle Susi tnd River basln 10 the eve01 l com ollec burnlny 
is corrsideretl <lS <J m t1gation option. 

A third study concerned thn oarly·sprmg <.levelonrnem of 
vegtltut ·on ,J ioog the slopes o l the Susttna R vcr Ca yu n. Ear'y 
sp nu can be tile most crr tical time of year for survival of 
moostr. The firs1 growth of new vtJgetation can bl! especta ly 
i ·•oo tant to pregr ant cow moose, as well as bears lU St cominq 
ou. o the r wmter dens. Th£" phenology study invest igated tht-
t'lfecb of elevat o n, slope, aspect , anrl types of vegetatio n pr"~· 

e t o plant development to make preliminary determinat ions 
or \"hat types o l Jla ts are ne frrst to tnrtiate gree growth i 
thL spr ng. 

Because cont nurng rcsoarch or both moos.. nd bear nd 
cates tha t early·spring plant growth may be especia lly mportant 
to these animal:;, plant phenology stud es wtrr e continued du ing 
early spring 1983. The resul ts of these recant sturlie~ wil be 
used to draw conclusions about the locations in the: 1mpound· 
rnent zone where new green growth f rst become available 
These ocatron; will rhen be compar&l.l to known local concen 
tra 10ns of moose o dewrmine rf they co mcide at that time or 
yeur. These ~ tL..d rLs vv dl Jss(st in the. final determinat ions of the 
relutiv<~ rmportance of the mpo unrlm!:nt zones .tnd slopes of 
the Sus•tnJ River cr;~nyon to moose and bea r. 

A second st.Jdy dur ng 1983 was mit •a ted to dNCrrlll tl 

the most cost-effective methods to be usetl for a targe·sCdll' 
inven o ry of wi rer browse pla11 ed for su nmer 1984. Th 
res lt. of this study v., I recommend the most err c.ient methods 
for sampling moose browse wh1le provitl"n9 the most valuable 
and useful info rmation for statistical conf1dence. Pilot studies 
of th ~ nature as .ist researcl ers in max imizmg data collec ion 
and d'Uil quahtv for large·sca e projects while 'llin" miLing the 
cos 10 the state of Alaska. 

Gena Marie Delucchi, School of Agr icu ·ure arH Land Re 
1>0urccs Managerrent 1983 outstondrng student, received a 
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Mastr·r of Sc iencE <.Iegree 1n December. H~r <.Iegree rs · rr 1\l atural 
Aeso rces Ma.,Jgemcnt antJ was £w m: e<J by the Unrliersity o f 
A aska·Fair banks. In Jdd t• m to he1 I.Je g 1Cl8:! C' J<Stantl ng 
studont, Ms. Deluce li "' as also t l c rocj rent of 1 graduate 
fellowship ·n resollrce) cbiRms from 1081 through 1983. 

She received her B S. · , Agrarian Stud .s from the Uni~er· 

sity of Cal"forn ia D1vis · , 978. Her master's hem projet.l rs 
tJntitlec. "Effect s o f Brourlca~t Jnd Banti Applrca• ror~s of ThreP 
Phosphate Catrrers on Barley Growf and Yield l'l ltltenor 
Alask, •· her gnJdv,lle s ud1e!. were s pe vised by Dr. Frank 
Wood ing, professor of aQronomy, Alaska Agriclllturai Exper -
numt Station. Ms. DPilltChl Ia Jks or"•<Hd to her continuing 
tnvo i•Jt:!ln ent in Alaskan ogriclllt e and r>lar> to pursue a career 
in agricultura l advisrng 

Dr Wayne Thomas. professor of economir ~was \L •c\en I y 
1he U ited Nations E 11:ironmen!al Progr:Jmrnf. J p ltcipatf' rn 
a study conference on cJgncultllre and cllmat P.. TI>e co'lrerence 
was held in Villocll. Austrra. Whll2 A tstna, Dr . ..,.homds 
visrted the h te nat;onal l'lstttute fo1 Anpltetl Systems A alv•es 

IIASAI r 1 SaxentJurg. At IIASA, l"le disws~ed agr"c Jlture in 
co1d regions ,._. th coli .. goes from Car adJ, lcelil10, rl e United 
Krngd")fl'l, and Peru. 

Dr. Warren Musgrave 11isited thP School ol Agrrc l.uro and 
l.and Resources Ma dgemcml (SAl AM) for two weeks in amly 
December. He was co laboratinu wrth Dr. Wayne Thomas, pro-
fessor of eco nQmics, on ol sttdy of the agm:ulturai·POI cy pro-
c~>ss for the federal systems of Au\tralia and the United States. 
The study was begun In Au tr Jl ra du( nq 1980 when Dr 
Thomas VIS ted the Unll/erlity ol New Englont in Armidale, 
~ew South Wales, whnre Or. Musgr IYfl \ pr 1fesso at agncu ture 
economics. Travel fu ds for Dr. Musg p'., vrsrt to A Jska were 
pro•nded by th_ office .of the Vu:e Chancellor for Research, Un: 
versity of Alaska-Fairhankt . 

Dr. Robert Weedon, pro essor at r ,orJrce managern~n , 
School of Agr iculture and L:md Rcsou ce5 <llanagement, UAF. 
has b .en appoirted hr dd o f tno WJidlife· Fi~hi'Ot:!S Program, Divi-
soon of w fe Srier ces. HIS apporntment became oftectrve Sep-
tember 27 . 

Dr. A.L. Brundage Professor of dn imbl ~i&nce <H tho 
Palmer Research Ce n er , wa eloc ~d c.hairmnn of the North 
Centra l Regional Technical Commtttea, NC·2, lmpro,rng Dany 
Canle through Breeding, <vith Special Emphasis on Selection 
durirg heir annual rr ~etmg at Michigan State University ., 
Oc ober. The NC·2 re:.earcl1 'liOjec.t in dairy cat e breeding '1as 
continued with p!!r;od ~ modrf ;c~t on of goals and object" ves 
s net:! the firh mce~i 9 .n 1948. Sr11ce hat ttme ·r has included 
some a the OL ~stand ,q ,cientis s in 9• netics and da ry cat·le 
breedr g of Nor•h Am~ CJ rn rts m~mbe hrp In c1dd1t on to the 
north central states ( lrrors, lnd .Jna, lo va, Ka""~s. Mrnnesota, 
Michigan, Nebraska, On1o, Sou·n Dakota, anJ W'sconsinl 
Alaska, Californ ~a, Wash ngton, N 1w York , and Canada al have 
research pro jects contrit...uLmg !O I'C·2. Alaska's curr-ent contn-
but" ng project was inrtrat&d hy Dr Brundage lr 1 ~68 to study 
the consequences of s·r,gl •trait selectron for mill< productrao. 



Thr! frrst sixth-generation calf ln this project was born in Decem-
ber of 1983. The 1975 meeting o f "-JC-2 was held at the Univer-
sity of Alaska m Palmer and Fairbanks. The 1984 meet ing wrl . 
be held at the Oh io State Universily. 

Dr. Glenn Juday, visitinr associate professor and Alaska 
ecological resources coordinator, has been elected to a three-
year term on the Board of Directors of the Natural Areas Asso-
cration (NAA). The I'O AA is comprised of professionals whose 
job it rs to select, descn be, and manage smal l and moderate-size 
tracts of und isturbeclland tor research, education, and conserva-
rio , -- especial ly conservation of enda gered species. 

Dr Juday has also been awarded a contract by thE USDA 
I !llast Service to doc11menl environrnental baseline at the pro-
pos~d Columbia Glacier-Granite Cove Research Natur;; l Area. 
The project is a med at a better understanding of the current 
enviro11ment at the term in us of the Columbia Glacier before the 
rapid re treat of the glacier changes the area. This may be the 
last deglaciation event of its kind in , or th America ih that it 
is tne last t idewater glacier on this continent to undergo cata-
strophir: retreat. 

The Central YrJkon Plannmg area is another location of 
whict Research Natural Areas have been selected and docu-
mented. Dr. Juday underLOok this work through a grant from 

USDA Forest Service and th•• Bureall o Land Management . 
Fielrl work included a look al rJunes hot sprangs, atpme tundra, 
1-J ingos, and freshwater lakf.ls. 

Dr. Jud~y was a member of Uw U.S. delegation to l e first 
Interna tional Congress on Biosphere Reserve~ in Mm~k . By,._ 
lorussia, USSR 111 Septen bee He partic.pa1ecl ln o;essions o n re-
search and rnonltoring In biosphrm. r!!sl:lrves ~nd contributed 
to t he f inal report oi the session, 

Dr Jenifer Huang McBeath, plan1 pathologist, AuricLJltural 
Expel ment Stafon, toge•lter with George Sampson, research 
forester, and Forrest Ruppert, forest·resourco dev loomeor spe-
cialt$t, ooth with USDA l·orest S!!rvrce, are ustng tlll"ds suppl •fl(i 
by USDA Forest Service through Pacific Northwest Fort:st and 
Range Experimnnt Stalio 1 to conduc; " stu(ly of ~to rage 
methods for fro t:en wood uliaps •n I terror Alaska This work is 
a part of a study senes to r the cvfic ier t use oi lant1-cle?.rrng 
residues or other bior·1ass l'or energy . The curront study focuses 
on the rechnical feastbol '" ol ~10rmg ar11l maintal111119 land-
clea ing biomass as frozen .vood chrps in a large plle for a lorg 
period of time. A pi le of white spruce chips has been construct-. 
ed on rhe Alaska Agrict ritura1 Experiment Statio ·., Expelimen-
till Farm. The pile is iustn mented tor monitoring temoorature 
and moisture changes. Th~ study will be ctlmpl••tod rn 985. o 
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