


.J une ;30, L997 

1'hc Honontble Tony Knowle::; 
lTovernor or Al m~ku 

P.O. nox l l 0001 
.J.mt'UU, Alaskn 99tH 1 ·-000 1 

Oear Sir: 

l submit herc•wilh the annual report from t.h~e Agril'llltural <mel F'ores1ry Expt nment ~t<l ioD Selwnl elf 

A~ricultur<' and Laud Rt!SOurecs Ma nagt)tnCnt, Univcrsit~ llf Alus lul Fuirball.t\.s, ror Lhe llt'TlOcll uuiu~ 

Decem her 31. 1996. 1'his ii'i dottt' in accurdanc·c ""1th .Jn act of Congress. nppruved Ma.n:h 2. l~R'i' . emil led 

.. An act to estal>li sh agricultural expe riment s taLions , in connection witb the a,.,rk ullural cullc~es cs1ab. 

ii:-.h ed in th e sevf'ral state>' undet• tlw p rovb.i ms of an ad approved ,July 2, 11':162 and 1111der th e aft.; 

supplementary t her eto." a ucl u lso of ttw act of' the AI<Jsk;t Tcrritoriul 1 .-c~i~lalt..r •, ap(lt'ovcd Ma rch 12, 

19:.35. accepting tlw provisions of the act of Congross. 

C1. Allen MilchPII 
1\ct.ing Oircct o1: 

AFES Statement of Purpose 
T ile Alaska A~J·icu ltura l am i Forestry l.xperiment Swtion ( '\F~S) pl'l•vide ;; n.:w iufornw'Lon to manag-e 

1 em•wablc! n ::-.oun.:es a t 1igh hn ttu de::;, an d 10 impruv.- technology f'or cnham.ing t ilt! t't'lmoruic Nt·!l-lwing 
auLJ quality of !if[ a t thesf• latit lldes. Willle fore:; tcrs, fannc~ a ml lt, ncl rn:.UH1J::t•r,; u~e IJUl' rcseunh rciiult::;. 
•tl !\la~kans lw11efil from t hl:! WI c use 0 1 land resourC'es. Our r<"'f>Pili'Ch pt·ojc.•ct~> llH.) in h'SPOfl:;O l(J " ·Hllll'::-.l f' 

lh•lll producer,.;, industne.-,j, ·tml state and federal ugcncies for infllrmat ion m pLHH, animal. ;lncl ~o1l 
sdPnces: fon•;.;t seienccs; flncl. r~>suurcL'<; managt• rn nt. 

l:;X Jll~ riment ~t ... d ion scie ntist pub!Jsh re-search in 8(. icntific J<H.Il'nfUs. tonfcrent t ' proceeding!' !)lloks1 ami 
m r•xper imer t. stnt ion tH illctilli!. ci.reulm·~ . new sic tter" rest!ll -.·h pmgre:-.1'1 r~ports. und mi,..cellanP.OII!S 
JILdtlieatious. Sci 'n t i:-.t.., a l,;o d i ·seminnt~:> r he ir fi n clin g-::; lhronc-h con 1·[~r1 n '~S, pub he pl·enf·ntEtlton~. v. nrk-
!-hops, and othe1 p t1hli\: inform.ttion pro~rams. 

Admiuis1.rctl.ivLlv. A PES is a 11 in t Pf.trttJ part of the School of .\ griculturt? and Land ill':'olltH1"• H 
1\'[nna~cmenl (SALHM) nt the Lniv1•rsit uf .\lasktt Fail bank..,. This ~~,.,,ociation pnmtle:> .t chrt.•r.t liuk 
iwtween r eRL;,ll'ch and teac:hiug . .Sc1enti~ Ls who contl.U< t rc:,;earclt a t the expPrimL!ut "ta lin11 ah;o teach , 
-.]w ring theiJ' expe rt i.se w1tb Ln h u udeq!r Hiuotc a nd gntdualu ;;tudPnl.s 

.l r .loorcrtlis VnL ''H. ~o. 2 
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The AFES md t hP U,\F provide stati, n 1mbi ication~:> 11Hi 
~'qual L'd ll ·ut iunal fll lli ••mploym lt oppu1 Ll111 iti.•s to all 
WI I ho• . rq~rtr.l t) ran.!, co'or, n •hgllin, :::Jnt in a l 11·igin. ~l'X.. 

ag •. disabthty , ~ lll tlb u;; u i etnwn t r•• nr lt,;ahled v<'l-
"run , morit!il <: t , t L-> . ch<Hl~~·~ in marital :; t..J I Ul:i, P' ''gn;ltwy. 
ur pm·C'nihood punnHml i.O ilfil'r.:-th l(• ,:tutt' and f(·dend 
luw ;;. 

To ;o.tmplify lcrr.'ll ll) iu~y . W l. m~ty u,..e pr!Jclll! .l or equip-
ment tra clt n lllH!" . \VP .trPn'l ~:1 dt11·s ing: prndud s o1· I tn~ 

Utl•llt~oncd n• JJ· I>< cnticts m im pll •l ui tlu>>'<' 1\! rnent mnP<t . 
Publication matA 1 ifll m:ty lw repriuW< J'l'l' \ 11l1 ti un er 
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PI ilS< Cl'\.tlll l h L ,., ..;()<lrl.:hu:, 11 uln~d ;,n<i the U.\ F \FE~. 

.\Lulll the <'OVt'f . Mnl't· t UUI a thnw;,uul pc'Ople 
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l'vlctlr-{:u \,n,llcy, gl!t~ u~atly t,, ~nmple ll.e i\la;.;kn 
me<d ; nnd ;Ul L.Jnitlet ttt'lt'rl ytwng ~irl p.trl icipat"s in 
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-~------

Editor\ Nnte: Dr .TnJ 1\h Kend!'id< ,,·ishes to 
IH:knowlcdgt> HP's Dr. Clzrisloplu:.r J. 

Herlugsort ior hi~ contr1buhons to 

.1\ld~cmh·it·l< s 25 ytot~rs uf l'P-.Pal • h. 
Herlugson's rw m•· waR omitted in ht> last 

A.groborealis. 
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State of the Station, Schoo address 
nv. Dr. Fred Hu..<;by, Ar:ting Dean CNRDM & SALRM Di.rr·ctor 

D1: Stephen S parrow, Head, P.ASS 

E ach y<:IH a~ w e prepare m rr .\nnua l 
R<'porl <•tlition uf the Aarnborealis, we 
I'CilL·ct on w lw.l we bavL m:t·o mpl ishccl 

:tnLI focus o n ou r upcom ing c~1aJlenge t-~. While Lhc 
~chool of Agricu llun! a nd La ncl Rc:-;ourr·es Mll n rti!e-
ment a nd t lu Agricultural and Fol'estry E xpc r iwent 
Stat io n an~ C<mtinu i11g U J meet tlw t:hal len .-r<~:-< fo r Alas-
hans, W I' mu;..t anm i t the t iml'!:i have hec u Lou~h . 

\s a br-id .;vc rvtew ::3ALHI\t is divid<.'d intu t hn!e 
aH:adt•m ic d partmonts .Forest fi<'ienrcs: l'l:ml, 1\ni-
mal a n d Soil • cicnees, a nd R<:f;OliJ ces ~Tanug<•nwJJ t. 

'l'h€ rc::H:arch cw nvonL' lll \lfthe Sth~>ol i., ilrlmi.uj , let ·cl 
tlu mgh th~AhtKka Agri<:u lt Ul:iJI 'l nd FoT{!:.I..ry ExpC'ri-
nwnl Sta t iuu w il h 1 he nnin r •.,e£1rch locution at the 
~·airll<l!lks Rl>:>eal'ch Center, tht Forest ~vib Laborn-
tory, a nd l.hc 'Pu mel Reswlrch Cent.:r. c~)H r inwnt 
farms ar1~ located in Fairhan.k!-1 ll.l.ltl J>;dmPt v.. tl adr1 i-
tionnl reseat·ch <:ondilf'f(~d :H satdlih• ~it e~· at tht· Delru 
.Jum it•n Re"''''ll'c!l SitP, P11int. MacKenz1e Hvsearcl! 
.Sill:'. ~ome l{uimleer Rc~eru.·d~ ~itl'. ancs the Donamm 
~rc1'k Expt. r imental Forest. The Sehoul eun .. nt ly has 

2) f.acul ly w1th re,;porlKi hi lilj~:. in t'c~l·areh . teac hw" 
GI1U Sl'nrict:. 

!loth federal unr.l s rar.e fund,. .1rr• W3t'll : .. n rcst•an·h . 
~t lHL [t..nding j .... throu~h 1 hl' stare'-. genr~rv I tim a aud 
th • 1\ laslta i--;cicoct:' ;mn l1edUlolo~\' Prmndntion; ft ti-
cw tormu lil fundm~ is t~om llw USD.\. H.ttch (HEr! i-
C'Illt1Jre) , 1\lelrtir~.;-Stenui,; (fo_eql ry) . m d \I 'l l IS 
((Jl8lll n nd unimal he::~ l th ). Ht·~ar lwr" ;lh.,o '"~eive 
~rat t:; and cu 1trnr .~ frrHU fc de •.tl a n<l "tl t•• ' tg1 ncie ~. 

. Uld lJrivar.t ..,,liii'CI'::.. ln . .;tt·ucti.u J,., lunderJ h ot1,.;h till' 
talL' i•nc' sd d:u·,.hip~ 

A~ mo .... r of nur n•nrters ar·f P• nhet.hl) 1 w~a·t· , I h. L' tt!-
VtJt's;t_,. of \ln::.ka I as .. xpcriunt:ed ami t•ont in l"" to 
expt ·;ic ll e, !WVl' t't . lnu.lg t ' t uL.;. ~flllll' nl uur llt'o~ pillllH. 

ilwJ 1ding l.h t'rux l "t: it•nt l • elm -.r•iem:t!, ;mrl ht t::t' "L i 
•n ,. J ·c,gmlll'-~ h• VI' l, t •1 rot~!lly clinnnatl•rl ilecautil 
uf t l10st' cut,., . 

Hitmlady, man) •Jf ·)ur f~tcul• pusil ions, r(;~tdtiug 
h'lllll r~tirGJuenl n nd rc-;i ~tttimH, h,n·p not 1Jcm1 , ~­
pioced. The po.:itams and th~ )•·at· "'"' l(' t th1•111 a• ·: 
Pmfc.s:o;or tlf \1-!l'l\1111]11 v. I ~)!'-~';'; f ... ::.vcWL€ l'ro• '"tillr r)f 

Ec:c'"''mic:-, t..1"t'J; '\t-o. 1:-tam h 1 • s~or nf A!-!l'lLII tuJ·.tl 
fJngirll'~r,ing, 990· \'-':-ilstaJI t Profr·ssor nf .\ nim:d ~ i-
ence, 1~m2: !Jrofessor u ,\grunvmy. 1 9B."' ; ·\sSliCime 
Profes"~Ot of A~rit•tJ I tur-al Euucati(•n 1 fl9.3 ; A.:-.nt·rme 
Pl'O[t ·~sor of AnunaJ ScwncP, l f)q : As ,tK inti' Pn.oft'~ -

r r of F'n(ld ScJt>llt't~. 9!--1-1 : Deau ancl I tirt:!ctor. 1YH5: 
;tnrl \ .s:-;ocmtC' Proft•,.;sor nf 8J.ttiOf;10n-Fore:-lry. 19~):) _ 

Vol ~it, No ~ 

I n 1995 lh e USD,\ - A l{S c lo~r.•d ;:; Al.l..,ka upt- Hlion~. 

result in g in the loss of >itftliat,·IM ...1lly po~'•ti'mn (J!' ::-.ml 
Scien ti.sURcsc an:lr l_.t..•Jt)PJ', w~to·d ,Scir nt.st ~~~~ ~ Rci-
eJ1tr., t, and Soil 11h y >-Jdst. l n HJ91i, tlw lm;titutt: of 
Northeru Forestry clwwd ond thE! S:\ f.H 1\1 ll)s ~ athh-
ate taeully positions in tmt<Jinology, fire !>I'H'nC(·. VI .1-

turs h~,.•d , ecology (2). ).!endH:I'i. wood prod11• r -; and 
l->ilvicult ure. With tht! I ,.._ <'' thh. l't~d!•roJ ~.;omr•m•nt 
fotJ'e~t~ar('h i11 agru:u ltl.lrt' m u ;;•'"v •t·c r"duct1on in for-
estry le::;eru-ch. tlw 23 fmullj in SALH..\1 rcpr!J~em the 
last J"t;!Search unit in Al,1·ka re'-'ponsih;c fnr t't'se:..trch 
and instruction in nat11ral re . ..:uut-ces . 

On !OIJ (Jf the ,t'vcre 1 1ud~l~t1 .. uuctiun,. I(' 8ALJtM, 
there '\n • olht-'r t:lcJUJ!': •r lw llut•i.wn tor !\Jaslu'l'R ag-
m·u...lt me. They inl'ludt!' « fJI'OJH)>'ul tf) l" limumli t'le Di-
visi 111 ol'Agrwnlture uudchangesinadmin iBtcriflg Lht• 
Ala:skit 11l'volv in~-: L:lan FumL 

I Iowever, \\'t' al:-;o at·e optimi. tic nllout agncuhul'e't:> 
futu l'c in lhc -:tate. F;11 m CH-h t •ceipl" hnve '-'tearlily 
im:n.a.,:;~!d ov~r lht• ln-'t 15 yu:~n; wh.ill! 1hL! numher of 
farm · .l.,ve clt"c'l'(.' s<•u. FuLurc potential dt·v~lopmunt,. 
ind udt puUin~ tl•e ConRCrvatjon Hest•rvatirm Pru~ram 
(C RP) lond hack 'into prududion, n•,.,<•h i11~ tlw p,,int 
1\tn• Kt•nzi~4MPn1al HcalLh T:ru t La.ntb, nnd having .t 
s luud.tNIVlll!>e aud <'ommPrdal 11il~t·•·rl r:nt,:,ltt:l' in 
Ddt a -I unci ion. 
~otll' i111port'll 1 re earch accomt->l'"hnwnl., that 

posllln•ly allect \laska·s er.onom.\ im l1 d : 
· \lnskn marint.l by-produtts .ts f,•ud 11H.l fcrtt i7t•r 
with $2-~.~ nillinn 11.:-uellt to t h•· ~afttlld i ndu~t ry, 
• Li\'tti,;lllt k diots whit iJ lli"C \la~.krur pt·odm I -1 nnrl 
re,ulll..rl n up to il011o fi•cd t·o~L>l ~uvmg=. 

· R"\-'t-!etatillnlt 't:lPanllth:n hn:-; pt·odmN! $10 
mll i•m bOYilll..;:s fur minN~ ttnd oil <'OI11JlUlli~s • 

·\\m<lt:ro::.ioPccm• l1mi:wil moi,.,lllll <t)ll.'-(!tVatinn, 
• .Expor nl vi rllt-~-l"rt • scecl pt I~ t ue.s, 
· l nen;ased pro lttl•ti\ it.~ of nlt-!nhle l'eind~cr 
produn . ..: , 
• Dt•\t>lopim~ , u.uoln <.·ulfu,'lll Pl'tllltLe:-:. unfi 
·l'uluaal pt.wri{·r•fl lor O\ t•twint<•ril1J:' perennial 
phnts. 

O~.:.pite (lU I' hudJ,! t. ""U< , l li.; i au l' cilintr tum~. 

N1~xL _\·ear will ht. tlw t ' • 1 enlli.Jl C1t' t lw ·'t-'l'ICttllLtral 
t.'Xll•'riment. stutiv'1 f'L~1J,,,·~tlctl1n Sitk-1. In l~fJ . w 
will ~bu laol-.1 tlw Ci.rcumpt,J.Lr .t\_t,;ricultw·~ C'onlcrt:'nCC'. 
u1 _\nchcwa~l' O,·t. l ~) 22. Meum\ hik S.\bHM iMR 

nwrgcd wid1 the Sdtl}ol ~ nl ~Llllngcmeut .r nd Mineral 
Engi ll~f>ring ·o fm til the C:nilPgl' c.r Nat unl I Jtpo;,mrces 
Dt•\ t•luprmHtt fl nd MnnHJ!l'tlll!lll . Th CN lill.M flu~ t-he 
role (If pr••vtnuu! re ~ul'ch ancl iiJstrucflon r la.tl'LI tu 
Lhe :-~tntl' -; re:;oUn'l· lnu:;cd t!'Cuuuwy. h1 all we do. we 
1·emnin comulll.lt•(t lo Ala:sk:1 nnd Aln:;kan~. 



Resea1·chers to develop megatransect in Alaska 

H.::..;t'f1rf'lwr8: JJa • t 1\faJ.!IIll"l' , DILl' \-'erh.>lu, Sc:utl 
.1rml u slel (/nrlKid.- P.:hl'son 

tlh .;lohnl dinnh• ,·haugn and 
t ~om·ct· devl!lu)llll<'"'t, 1 'w laml 
c·qvc t· nl tJw r·11Tt In( olar north 

i!-> bkf!h t J dj:ut~L sig-nifil' tnli' dutiJH~· th1 llt>Xl fLW 

d(l{·adPs due to lin,,t P wa1ming, im·,·c·tst!tl .... ilrihr • 
Lrucprency ,1ml i.1te nsity. in i'1A. lntion"' oJ ins t·< t.s such 
us hark bee l• ·s ;;~nrl spr.tl'e lntdwnrm a 10 lnrrc:lF.L~~l 

), .!,gin~ m;th;ty. To nwJul tht poleutia l impart ol' 
uu•v it a hit• l,uulcovr•J' «: hnn){~~ :bbOl'intt•d "'iLl 
dirnate warmin)!. we are huilcling (t 300-km wHit• 
mch'atmrs(·L l frolll V .tldl'z l.tJ P1 ud.h11l Bny u,...i.tg 
lwsted remotely sensL•d ~ma~l'ry . Thit-: pnjert is 
r .. 1~Jed hv the N.\S.\ l ... 1nd CuH"I' Lan<1 l \~;t~ ( hange 
Rt-seaab Progr \111 lu inVI!'-tignk the implir:-~tiu,.... of 
lund....('nv(~r t"hant.: · t hroughout the glob •. We are 
usin~ hi.btn ·a: salP]httl tlat 1 am] net ial phu o~rUf.Jh" 
to <locumt>nL past cover r·uang-es oJong the 
n t'gatran "t •ct.. 

\Vo nn· using-curr~n1 ='!ulellltc imiJW'S lt m •r the 
c, pper River Ba"i1 to uwclul the sJ.Jati 1 distribu-
tion of hu l'k IJeetle-k ilh•d spruce !il :utds. 2) <JVt'r rill: 

Tunun.t \'Alley t11 model the !'pilliul d.i~tl'ibu t iun ot' 

!\ 

t1res ,md hat·vetit unit..: and ;l) over the Wlute 
l\luuutam · pntl :--uulh .- npc 11 uok:- HltnQ;I~ ~(.,model 

trnnl"it.ion ftom ta i ~;w l't n :;' lo tunriJ as ll" climotl' 
w:um~ . he overall goal.11' t h1~ J.lrOjl'i. t i- l'' use n 
~lohul le"rrcstri 11 CC'(~-oy.sle tn modr.:l to ill fJI I •I •tO>=),.,. 
h~m di,t•u·baltt't.' nnrl rccovi'L'.Y UtHl(;Jr c limate 
WCITlTlin~ SCt:lHJ'lOS allU f(l t: · tiiTIOie the l [IJ1-ll:-

qUl'llt'I:'S ol lh.ese chnt1~t·~ 1•.) g-iobn.l nn·bnn C)l'k 
In LhP \laskn mnp !!18phic. Llw 1. e:n. nmsPd i<.t 

3110- km wide and exh•nili; LrOIIl 'v'nlrl· ~ z. nn1'Lh t'l 
Prutlh •e Ba}. Hes.e:J.t-cher~ 1n• deve lrtpin~ ~~ tettni n 
ut(Jtl •I .1nd vegt>Latinn in!iwmuliou frnm l k tn 
rPsolut ion dat . Tlwy uc:e fin• t' r(•,:olut iuz. l:>atcll l tl' 
imtlg~t' nnrl n rii1l f.Jhotormplw to d~'\t'lnn !'Jia-
L'iullv PXplil'itl\ Ll3t,I a\H)IIl I. ud CO\ t•r <·hnnges 
B:.,:.OCi 'lletl with wilif fit·e, iu-..ecl £m tht·e~lk...;;, and 
limloel' harvcsi in~ . 

Tn tlw ~h·he graphic, t he rl'rt"c'. t.t·ial ecor;y,1cm 
lllutlel rws ht ~tm applied g lounl1) fur tt•mperatc 
re~ion" t > motlellt'an-.it•tll t:H!'ll•)n and nitm~ull 
flyn11mie~ 'Juri•• · rlinml•• W.tnmng ,c-~H:H'lUI;, B) 

u:;ing Ala ... k·t a s a ,.,judy :lt·ca, the model ''ill hn 
developed ro rnn!...e pi't•dicdcms a hom t ht~ 

cirl'umpolar· tllll tl un1IH ,_;lf•l)al wnnuing 
:l<'tmark~-. . Th LJo; gr(!phk hi!!hhght-: 

Alaskd lli:o part flf lhe cirCllmpol.u: 
taign n nd t uudra hiomc.-. 

'fht.~ gmph c.; ;.; /ww~ tlw: 1 J PntcntiallmuJ rw. r ··han{!•' a~M:I( iuted u ith Cilllwtt• clum.EW 011 file '>!111lh sl .. pv 111 (ir, Br(l(Jhs 
Raugl'. · 2) Lund , JL•t r 1 fltJilg,~ us~fJciatJ·r1tt tilt trmbtrr hrJI'H'!:i Ill the T!ttmllfl l'allt•y; .rtJ l.unrJ m••c.r 1 hrzn;:•· ru;~oCI!lfl'rl 
Ltilh /l(•rJ rwetlt. itl{' stu! ton in tit<' Cnpjwr Tiit ,.,. \.'cd/J>:r; una' 1/J IJintllo•m o•r chang· u~.~ur.iLJI;•cJ ,, lilt firct i11 Jbr• • ureus 

• 'urnn1cr 1!1!.17 



r--- - - - - - ----- - --. Phnt< ~ : !left) s. OHtlll' Lydo r;r•'l'll nnd 
!\n I urn I Ht·l> 1\lrn;> • t 'olttnm.si nl'r .John 
~hiveh-: (ci"ut .. ,) Htpt·• -"D a· v~ ,J,,e 

l'holo : ( DIIU~·~·) I let~ \.1mdP1 Wt:a•l~ 
r>Uiutt. nncl ''t'!;dtWlr prntlmoq '-Ff:1" 
rc~l'.nrchers Dr ... DQn l';arfu~ Sti'V<· 
Dofinu nrui Ft'!'rt Ht.t.oHI\. nnd frill Jt 1 
Jdt \\mJI.r. rD!If'nro•h h.'chnrdnn, nod 
llr Allo·u htdwlL .\~ t::S Hctr~ 
tl!rt>ctC•r 

Rvan: ar!d lr ,ght 1 Jahtli•r het·tutln. 
torll • ,. d IJ t:l<ll" <•t' tt!!J'Indlure nnd 
Vlt'!i i, lll''lflltJta virL·pr ~idt:nl f111' 
uni\l'I'Hit\ 1-clntlons 

Alaskans appreciate 
agriculture, enjoy day 
~ ()l'l' th1U1 a thousand A la!"knn:. gntlwra>rlto . hov. tl1eir t~ppr~cia­
~Y.&.. tifln tl:n· ugnculLure ,July 12 ul. PnlmL•r\; Agricultur 1 C!qJI'!'im ·nl 
~t11ti(ln. '['hi..~ day ~ave .-\ l t,.;ka pnxhtcea·~ fl chnnca• t11 8ho-...ca~l~ lht·Ir Vt<~­
t•tabler:-, flnwPrB, f'nrmi.1g ll'<!hniques. and skill}-; fnr a cruwd w lrat udtl(lcd 
vi;:~ito. s, politiciau:-.. nnd \oc.:al !lign.itat•it..u.:. Tb' Fun Dny wa" hnt>l••tl by thu 
Agricultural and l•'ureRtrv E:..pl·rimcm StaU(IJl, th•• Ala.-ku Cnnporntive 
£xh•n.~; ion. and fri l•tH.l. ui' Al t.'lka ::J!{rictlltru·e. 

Jli..:hligh t- 11f llw rla.v-Jong t•vr•nt iltt'lurle(L rlowt•r planting inr kids .tge 
IW(• to fivt~, hnt·.,e,;htH· thmwing, cow milking nrl Al1skn Hailroou Kids 
1'rttctm• ~v~nt waAon rid ·~ . visits tn the Agri1 1.: It mal and Fore~:~ try f.:xperi · 
mPnl StHrion ' li1ld plot:>, wwchip tos!i, watermeion races. and a vii"H LtJ 
Llw r >indtwt· f·u·m. bxperts dt:!monRtrntPd shel'}J ,jot::gin~. tmcto, plowit I!. 
mulch Jny rin~. hnt,••"l llle makin~. dog dancing- nnd knr:lle. LP~:- Hm ... ·km·: 
Husc.ll fianrl provi(lPo muoic. 

'l'lv1 nct ivittl'f: wert HupplenwnLt·d with 11!1 .\lR. ka-,..izc harhel'UP. that 
iudmh d homc•made colesl:1w. pntnltJ snlncl. 
hnk~d hean-.. barhel'lll! heef and pork, 1 1~a:o-, 
<':ll"l'Ob . • ltuhrnh Cl'iktJ .md dmth}L! r·ltocolati~ 
yo!,\'11 1'1 tll:c 1 Llinr t 1 Llw Fronlil!l·.-;mnrr ~~ (Juk 
Hi, HIH7) I\lat-.~u M111 th • Tlw~ ,, t~::-; lh · ,Jeli-
viou" utTering o l 1h~ ~··ntle ·a~· ftllltii .. . U1 demon-
.,t.!'illl h 11\ • in J'l<)ftatll.: aga·ic11lturc is to b 1th our· 
1 ., o1wm • : uri our hdly .. .. ;\ll i h i · dtl c iou!" loori 
wa"" ~~·owrt lwrr iu .'\Jnska lntl modr its ... ay 
[mrn the lielcl.: •.• to tilt' l( i' r·hent-~ ... tu the tab}l!!'; 
... ud oh-so happily ... to Jur h.unm)~ (8ic)." 

Gtwt-~1 8paaker~ includP.d the Ala,..kn Dt>prul 
rot•nt nl \lattJral RPsnurcP::; Commi-r~ion1 r .. J11lm 
Shivel · who disr'U~:<>l"Ecl agricu l ture'~ import -lli'P 

to i\ ln~:-ka. a nd ~c.u.atut· Lyda fin· '11 who t'lllpha-
t>.i.!u·d that tlw f,Jttll'e fur Ala,.,ku'~ agnct~lture 
rt•rtuirt•, harcl \h l rk antl Ctt(lpt•r;ttiou . 

-Phfllr>s bv ·fc1y lit l.wndricl. und Fred fla~h_, 

Vul :!!.!, Nn!! 



.'\ctiviliL,., and food wer ,llontifulm lhc A 1 lw ·!! 
Apprcu tJOn Dny held iu Pnlm •r n·1 l'nll). T 1h,. ol' 
< r l ... ) w lah •vc) madt• with A ··~k<l ~TOWtl l""nhtmgc, 
w~.::r.:-! ju .. t l»lfl 1!' rht· dny's mel.l\t ( • ne Williams (tnp 
,·ghl)givesl'u •Ia\ partil'ilmnt:oaclow up vit•w(lfft 
1 ··ind •t·t·. Nucllt WJllittms lhel(JW) rtt•mon~lrates 
:-lwt:)Jrlo~ lwrlliug te•·hnirluto ;wu ,Jan I :\kCuU,.u~h 
takes two younr. peoplt> on •' h•Jr:>~ J.ruwn wngutl ride 
~H'O\Itlll th•• fntnl g-rom"HlR. Tc··l P}•m.h 11·ighL) dc•mtJJI· 
:.lrate~ mnlt h l:t\'1 ri.1,;:- m ·' e< t'L l'itd·l. 

- Photos bl J<n .\fcAenJrir.J •. zwi Frl!d llus/J}'-
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Plants that weren't tough enough 
h.\ ['nt J./uilo14'1l.) , AslioCitll•• PrtJ{l'~/JI' •f llurtieulturl'! 
Pat 1\ru.,'TICr . Rortt(Jrr/t:m: Rr•sr'lll1'h 'lh·llnicum 

nv rcsl"nrcher working in the Cur 
north i:-; wd nwaJ·c· of the henet'it'iul 
at.trihutes ol ~tnow as an in:o>ulntinc-

llankt't fnr botu plunts atlll small unimal&. Wt• 
lean1ed in gr~phi~ dH,~ ·J ju~l how irnport ;mt "now is 
in Aluska during the wi11 lt• of I UDi>-9f~. Tlw tnlal 
tH:t:umulaliun of snnw thl'Ough lot ,J ill UUJ.'V I ~19fi 
WH£> onl} fl utLlll';. (Jf'j ,?t ml . DUI ing ~hat tll l lt' l e 
minimum Wll~ter .til' t.emp• t•a ure n·CL)l'd• «ls~ Llu~ 
F.tirbaLk~ Fxpl'rHllEc'UI f',lrm H!l tcbel.! ---t 3VF (-42° 'I 
it lkP!•mbti .tud --41:' F (~l ~ C) iu.Jan JL•'\ . Thirty 
t!.n ~ 11•r~.:l nt • tht.! !'XP ·rimentnl plant., in tlu 
(; '11114E't.On Botnmcal (., I J, n f(•..;earch I ~"t rlnts wet·c 
k!l,t d hy ili.is ('llmhin•ttwu of' lnw t~Dlp!.!rulurcs .md 
lilt I· -.nnw ('l'ublf• )) 

D11 nmgc <'ou}rl have lwcn cau!"ed i.Jy ( xtrenw 
dt aiLcat ion <>I' jJianl CJOwns nnd 100.:::.. fl'o"l h 'FI\'iHc 
r I' diruct f1 fot~ziug dnmar:e t'' lht> p lnnt .L•l s. I\.T. ny 
A.-i.rtic h•·hriu 1ilit 'l wm·p killed hy \'OlP~ tutllt•ltn!! 
11111, Utl .;:.oil .,,d u1um:hi( g on tlw hur>s. Plant" 
t'lth1•r Wi?J L' kiJlc•rJ r>lll l'ltht U l ,..how •d :-. '\ 1 l't! U:lmUgt~ . 

Snnll' (•uiJu bim~_'l . c 1-:.bnnpl~~.;.. l-l''~IJll' hyndnths aml 
lilie:-1\•,l t't·d out ort'mt•l'gt•rl in midt-;Ltmmr•r, hut 
~ rh,.,~:>tJUtml s1trvival 8 JCJuhtf\1l. ~Omt.J m•)untuin a~h 
Hnd rrnbnppl~ lrr·t·. l ~ali•d out in ~pring, rhcn diE-d in 
tUJru;ummt•r. an iu.l.ll< .1 i m ol ~evcrc l'oot damu~e. 
:-:iQIDt: d&uHtgc rnay nnt ht'I'Omc appat•enl f '' ,Y('clXS . 

For in~mmce, r·ell:- kil el· uy \\ iult!r injtu·y can lJ,, 
OJl••n woundR lui eull'\ of p.ll hog u . A l1•·r h anr.l1 
that rots ru:•ti hll~ ulllO y •;:u·~" fllllll now m.1y have 
lte~tm dy in~ dLu'llll,; Lhc .vinte r 111' 9:l- $Hi. 

D:tm~r::e t'wm I he winter r11' W• <H'i wa.s n 1t limited 
to tlu~ Expcrim1~11t F, nn l;,1rdt:!n ·r" und hr)rtintlt\11·-
i::;t-..: lluo~t.,huut lntL'rlC•l \nd SnuthCt"nl r;tl >\lu_.k.t 
reportPrf '>i!!H:ificantl•'~"'l~. Lik • r>\lT e\pl,I·wnn• <H 
the G.u·df'n, hJ se~ wet·e trnp1·etl.ictnhh· aml vant•u. 
Neal'ly INerytmP rc}Jorled [, l:-;sel:"l ol shtJ ·tu cinistt>~> 
n nd mnltuse t:l'(l""' · HoweVL!l·, WI' experienc!'d total 
los;;.; of many rt.ll •\'fll'~ , .f p£•onies. while othe1 gnrden-
ers ll'Jd no lnsse". One Ji'nirhank~oau rqlnrted t•JLa . 
ln::;s of' a v. itlt:> ,,u·iuty ( f "'l!rub l"n!'lf' , \\.her~n to,;;e~ 

Ill I he Botanical Ga r·dl•n \\ere n•'l killt!c\. Ttll' Ala;..h,t 
Bot·1nicH T CMcle!l in Am•h ,rll~l rt unrLcd ·13 , In!<,., c,f 
lwrllaceoLU- pt•r •nni.ab in lht•ir Pt:'~~"IJ•JJli:.tJ nn<l 0PU1· 
on,:trntic u Gard~n ·. 

Evt!ll mon mte1•e.sting than th IJ't:numdon" d~.1th 
rnll. wa.s thtJ incr .. dihle diH ~~1t~ nfplanl.,; that diPd. 
Plam lo~"~s nt'lurll'd ~(Jecies rrnm . " rar "<(Jlllh Uf' 

latltur!1• -l I N (Nebwsk>) ,H ~"\'t>lltu. A.l nc.k::r nati11e 
pl.ml~ . Introduced ~pPC.ll'" thm had surviv1'<.f lor mote 
l hun )[1 vea.r.s ut the Experiment F:1rm diut \vhr '"~'••·:; 

specit•s n3tJvc to su< h pbcr'!'l as'l'urkustan, Iowa, 1\u.4ria, 
New York and ltnh burviH~ci witl1out J.am t''t'. Nll 
pnttcrns o f' :mrvival Pl111~!.!l'd I om lhi"' "test "'intt::r." 
Latitmle ot' ol'i~n Wl\f mr u.iu,.!l • n:-; v. 1--- ta_\unomic· 
association~. ph-tnt form (wOO<ly. herbact!lJl ~ ct,:.) and 
t rnditiuti.U.lcc..Jd hn rrlil'e >~ '2.orH' l "~'i! nnaonr;. 

Thi1-- winter iet'\'t•tltn cmphn.:>ize iu,.. t. hnw l i1 tie Wt ! 

knr•w abmrl planL hru·cline ... , in Inter or Ala~"kn 's 
landsl''lpu,. One thin~ i c •rtaiu· 'T'he plnnt.s listell 
t1elr)W will nnw r·rJJUe with n wnming-nPt:d!'l "'now 
c·over t tl ~w·vivc~ 

Table l. Pl'n''lnl I-; iu lhc {;}~\, rl!!:;~an·h tP!'>t plot.:. thnt surviv 'd at leasltme wint.c.r but ware kiiled urrrull! 
'he wjnt ·r of l !J9,i-9n h~~3ll:ll' of inodOli\llll~ snow cover. 

. \r fullru bur, ,If I' - wtln-e ym rem 

.khilll'lti'J•ul! ita ent·•·lt\t;ort 

.11 hilletJ lrl.Yf!t'tt?u ·f>t•hutrtnltt' · ynrrov. 

.·lmpelnpsi.~ ~!umiuln~u var. fH•'t rr~t·rltlflntfuto pun:dut~ \1111 
Am~umra Tuht!rna,•n ontww vm. ~alififolw 
, \lu mvnc /lallcri Hnllt·r ant~.mom 
Aq.·11leura ·~tt:k:mn i''n\nt liyorids· Ill ur JlJJn~ 
,,qnifel!ra ·:-.:m· 1 ~:u-lnw' columlntH~ 
t1quilf'%!1•l ulmtrr - a:l,h 11Jt'le 

'''}111/t'. •ru Hw rc. ramt ,. luml11n'· 
Aqw/,·.{ ia canmfensis - \Vl d cr•lumbine 
Aquill'qiP ft~rm,lla · ._"itkn J'(llltmhtrw 
1\qilrfl';,:iu .~ tumiu{o~tt 
Aquilr'~W hrl.'rHJicu ~-~ • 111 ""columbine 
Attllih·~itl np. ll<>rd ~k t•olumbim~ 
:\quiic~ia ·nyu t~t~ · n,Jumbme 
llquiil'gio r u / •r1ri::; - !ruden C'<)IU mhine 
ArJtlllegca L•U!.(,un ~ '\ltchnel Stromminger' - $!'tu'UCII CCJ l mlti..,t• 

Vol .19, No.!! 

Arabi. cam·rt,,i((l - wnU rod• t •rcl:i" 
:\rlut'rJ ulp11nr ~ alytinr rurrw t 

1\i.JIIt'rlilll'fl ~co/OjH'mlrwru-1Jnrt' r.ongtt•• ft•tn 
Asta plilrtt11'1'oui ~- w hitc llt•l 111rl ~"tf!r 
Berber i, /,wlurm x l'lumb 'r[Jil 'Enwrnld C'u1n11 ,~1'-h)'hml 
Ca/umtrNI'Iri'II.is ucrllifl(Jru 'ar . . -..lnt•to · • tl l11 •1 1 'i!d ~,.. 
Cahmoagrostis arurrrlwo. ···v ·Karl For•r ~ ~ ,· 
C:ampwwiu rdliamf.,Jia 
Cumpmwlrr .~lomt•rata '<l(tterba 

( 'qrc~ (, riJ) i 
Chl'lom• L;>(l~tii 
C'hr\.;;f1tltl•t'l'llllm 4'(l1TIIIIl/lfll- rtoltin,..urr'~ Dark ( rimsou' 
('},~~cwthr.mum /euccrnlh•mr/ull -Ox-t•yc dnisy 
Cl'mrd/rt~>:rl mcr;mO:s(l ·- hluck oono1Sh 
CrtKu~ r.hr't':.;untlr/1.~ ·['n rt" ... ,. H .l ·rx' 
Cux·u 'hr ri!lllllhur. ·~m . ., P. uti Ill~· 
Crrtt''t.~ I "mmmzium1. 'R ,J, !iiunt' 
Cnrcu.c; r·m .• ir'u/ur · Pir.turuht~' 



T aule l C011(fi!Uf'.r/ •• . 

[). lpltmir1w x R··lhd<mun 'lmJ•l'•lVt•d' 
LJI'qC'itUifi/J~I 1 ca•>~pitosrJ ·(.p}d !• •ltaP.n~t.•' tuftt•cl ha.i1·~n ,..,l'l 
n, IIJtl u ;; l n;:wi.t:h 1'1111 ,; \fix' 
nwnthus C'ill t/r/JSi!HIIlTI/1/1- Cllrtbusiun pink 
/)i(arf/111.~ d, .'tni(ii'S - ma idl.!n J'll• . 
Dwnthus ddtoult>:> "'1 dt•n Pink 
lh~ZllllltH x 84htrlnJ - f: Jb•·rian It '<gi1JVe 
Lh .~'IIJII··ris argulr ·- ~!If\';( .II WI.I()U run 
!Jryoptais chlutulo ',] 1111n1y Dyce' 
Dryop/t!f'l8 ,Jilataru 'Lcpiciota' ri~ro~tn' 
Vrv()pfc•rr~ titix mas ' l ' I IIIII! I RobUBtn' -- mrtlt r rn 
Elw:a~nll.\ rmguslrfolw ·Kin~'s Ht-rt'- Rtt~'>-llln (Jlive 
Cri£,•'1'WI 'P11 ' .J, wd' 
Ft'h'lru t cu/u;iam '( ilau t - Swi~.;; lt·~cue 
'ialium odur'(l/11111- ~ . .,.., ~1 \\101 tlrull 
Ut'nfiww Frt·_,•numa 
1 ;y[>l:iflf)hil" paniuLlat~ :-:iuow 1,.\'J,itu' - Iuthy'~ IIJ·,•ath 
H<'lllllllm wLinmrwit-' '•· 1 nui ( .nld 1h hl'ub' - autumn 

l!!!rU'Iu•m · Purpl Pnlan~·- t·ur·nl h~ll ; 
f h udwr · .1 &ri;;ot•it-~ 'Fl t'Pfly' coral bdb 
lri. missourlt'ft.:r.<: western l!hte t1.1., 
l1i~ f'f:it'!tdaroru;; 
Tri.:; srh i ncfl .;;,,,l'l'llln iris 
I.A•mltlpt,dllll/1. rt/piiTIInl - !lrlclwci~.; 
Lwlr i.~ a.~p,., rt 
Lialr·i.~ lmrmlis 
/.iutrt>; Jilll'riala 
Liatr~ 1 ynto~tlw.h)•a 

Liluon ·-\ttu•riw·- ,\~, t L• II vbrid lily 
l.ili11m ·curn~t·a'- ,\si II ic hybrid hlr 
Lilirlfrl •nrl'l•!'-Asiulir· b~hri,llrly 
Lili""' ·crm,on IJeat 1) - \iiratic hyhrio 11 ~ 
l.ifium ' Pi1.k 1'~1 ft•t•tion' · -\lli:lltc hy!Jnd hlv 
/..ilium r •11 1d••usc Cnnau•t II 1· 
l.ilwm Ht r1ryi 
/,du/11/ Mu t'tll:;ron 'l\lt:-;'- MlJI Ulf1on lily 
f .1Ji11111 II!!!U{t• 

>:t mspnty 

Lifium spt'<'WHIIIo'J 'Rulnum'- ~~II"\~ y ,Jflp:me-=e lily 
L.rliU/11 ,.,upr•rhum ··-turk';; t:I.IJI h1y 
/.!Ilana rllprrur 
1-< lrrt•·"''' /1 •tn Jn l111nPy U ~ ' hutH !!lll•'kh 
f-.w·/u/l.• c/J:Jfr£.filflll'U \f dtt •,.;f., CJ lJS~ 
L.\'l·hnis F/rl.,-ttiJ u lt cuckuu fi,,.,.,Pt 
Lyt·l111i.~ Flos-ior i -- fl, m t!r-uf ju\'1' 
Lyrlmis !'i.,-r <lrto 

.Uuc/t'f/WI /lli('IIJ!'UIJXI - h 111' Jil)J jl,Y 

Mnhrmio ITPI'IIS- dw,u r mahOni" 
,\fulvu r llllltfl.~~·,,~,u 
M.:nlhu suw•erJ/('nS - fiPIJh>mint 
MonarcJLJ did} mo - IJ,•e balm 
.~lu~mri ' Rarly I iw.nt'- grup1• hynt inth 
\!usr·rrrr a Trlt'll lfiC'IHII - grope h_raci11th 
Af u:.,.arl /J , tryntrl,•s 'Alhum' - gl'i'lJll ~ hl·ru:inth 
1ttlbrttri Tub.:rct•ttiurll/111 

1/w rJrh, odvrata- -;v. ••e l. t:in>ly 
Papaver aJboros. u m ·- porta~<.' poppy 
P ftrlltemx r ~u,,· it~.~•·rtn 

P.·n~l•lriW/J DiJ.Jtalis 
Pliut·diu SE'TU'tiJ 

Ph_o'~rdi.~ A//,d.t••r~r (Fraru:ht~it) - Cllilll!:.£• lanl rn plunt 
{'hy.wsl•·~lll trr~iTIIUTIU- JJLedit'OCt 

Pda r1fpir11J "C7r1u Hin~· alpitll hht•·t..:r;"~,; 

}'.,/,•mwutwr Cl.H'ruleum ' I 'a ~h nHJrionum· 
Polt•moniwn car•r~tlullll \'Ol'. !,Jctw 11m- wlttt p•lll lnJJillUID 

Pnlemrmirtm rcp!rm~; - 'l'l't•pin 1'01• tlllmium 
Polt·mrmirlfll t~pta/1., 'Blut l't d' 
Pof,•mrmium n·ptm• \Ju. d lh•.·ll'll 
1' •ly. titl.tiiiJ ~J• mstidwidt•s - C!J11-lll.:ts f•·rn 
/'olt•Jrtilla mcRuhznlhu 
Put Nil ill a ret! u 
Pntf!lltiffu x '1\·fullllll h" •' 
Pr·u.mt~ 'P· Mm1 h uri 11ll1prit~t 
Prut~ufllrnellu- tlwnf'f H1r~ .... 1 11 .lmuttLl 
811!1.t ulbc1 'Ar·g~nleu' - v. hJtt• w1liow 
~.1 lix [lLtrpun~a ·Lei!'(•ster .... hirt• Du·k·<- purplt• o~;ier 
St'CUI'I ru·gu ol{{rlrlico,,u 
::!r•dumw;rl! - \!uldtln L'Jtrpo•l. 
.a;;dcrlc &ltatftJ 
• ifphwm pc•r{l11Wium l"UJJ pl:atl 
SpiWt''l ·PRu Qut·••n' 
8tw·h}·" ~nmdi{lum 
S:ac·h.w r!/{rnnulr~ h "om• 
'/(rrmn IWtl vulgllf•' - • 1111111011 1 ns~ 
n wiicfrum lfltJINinr l'i ll )~· me.J!JOY, I Ut. 
l'iMcJI,J ronlifidia- li• tmnowc:r 
Tulrpa /Jatofr1111 
'l u llprJ Rutnlini1 · Uri~ht Gr•rll· 
T•thJ.oa Clu.~rww 
1'-·' ,,lea a/pum 

~'>IImmer l~!fi 
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Research Achievements 

BrucelLosis Research 
Tiw UAF' l't-indt•Pr 1·e~mudt pro~·am wa ahlr• to 

IDOJ'e inll'll"lvdy ,.:;ampk .Sewanl Pcnin.,ul::~ lt'indr•Pt' 
herd.:: in 199f), with mur~ 1 hnn ROO sa rnplu; taken 

1 0 from reindet>r wbit·h had not lw~n Jn·evlnl~»ly 
\' ,Jn:i natt>d. l..ufeclilln ratt'~ of bn1cellosi!S J'Uil~f'd 
lrr w n--20"n. 'l he Sto:-hhm:, hel'd. whir.h had Jlt;Vf'f 

bern tested. )ielded uo positive tests out <If 120 
rt>inr-leer ;;tun pled. We wet·e not able to atU•nd t.ht! 
r•i.ndt!l't' hanclltng !lt S1. Lawrenc:t... (., land due to 
poor wcatlH.:r condition;;. l1111 will c.:ontmul~ \\ith 
,;arnpll.n~ oi' l.nJs hct·d iu 1~91 fl'f th!:! purpo,:;m; of 
hrlli.·PnoRii::>-fr~t~ cerhlicA.tion lleindr(•r lH:'rdt·t·;., h \ P 

riven their f;UPJJOl't.. f o f urtlll.!r re~L"nrch <lll a vat•cinf:' 
whi<:h 'hrill.llluw " l'roloui«.: di."'l' r iminaliun b··tw1 Lm 
vaL·C"intl h•d aml iu fet·t (•cl reimle 1'. Thill willlwlp 
rrenu.!Jldou~ly in muniwring brucelln>~is und s lp· 
pinT l·ve lt'indt:r'l'. 
• ·frtlrn &mnl-' 

Barley Breeding and Research 
ilulk progenil!s or scvural hreedi tlg ln tllilies wc~n~ 

odvaun•d in I ~96 ns JJilrl oft he hadey lirc('(Iinl! 
program . P t·ul!elti,•;; COlHistetl cJf c•t·o~~es h~·t Wt~·n 

Alaska-•lcv( l 1peJ varif'til ·!' incluu·u~ Otnl. Dat. l, 
and Tlmal, ,.,,th rrowi••ing lnw" dt\'t'lr)j)(.~tl in 
St·:wthnavia. Ct·o-.l'oP.:i '' ••rt! m,t<lt' v..ith Lltt! uhic•t'tiVI' 
nf d1·velupm~ 1) a 'O\•'r••d lntrlev ''il'lt '" witi1 
ltigl • r gr.ain ;p)t} anti ut;11urrty ;,t kast ;·l .'Ol:<l ly a~ 
Utnl. and 2 ) a rwkcd harley >"Ill cty v.uh eartll',.. 
JJhlturit) and hetter ·trnw :o-tt·tm~ h 1 han l hual. Line 
::>~l~tion will hel!llt in stn:r~l of' tllLSe 1;rosses in l!J9~. 

Stndies compnring maturil ) rh.t€ as dett•rmi wd 
hy color ob..;crva~ion und p L &"CeJ. ~a in moistun~ at 
lttttv(•:-:1 o: huwed Lhul 1.-'i lht.'l couitl Ll' u eel tn irh•ttlif'v 
early-nwturiiJ~ vrui11t i<·,.. App..L ~..:nt l ,v. the vRrjetie: 
sturhed had s tnulnr t·atc nf grain m JL tur • loci' 
dur1n~ n, Hlu,u ion. 

Ilt·clll~->! Lht' prutlu.ctinn of lalL·:-dt!velopinJ.!' tiller: · 
Lhar fail to mcltlll'C ini'Jlii-'11Ct':; tJu~ prutiUl't ivity (If 
hur)r·y in AJu.,.ka, tho polenlnl 1f' limitL•<.lullt ring i:. 
b •ing "1 mlit:!d . Plant~ have be~n UI'Vt·loped lh111 
co uLlin ·1 mut.unt g~nc that produet>s · Riu~le heac..l 
pel' plant whl('h t't':'llllts iu cxtremuly early mntu-
rit), oul unRcrcpl ably low grain yield. ~h•tPctiou i;; 
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underway lt) 1nr:rt•a.sc the head size of these plrmls. 
Atlclitionnll), linct> that eontain nnuthet· rnntnnt 
~t:'Dl' thnt produc·eil twu tu t'uur tilh•rr:; pe1 jllrmt arc 
nnde1· devclopmenl and mu,v offel' n romprllntisL' 
between high yic ld pott•ntJnl nnd t>arly mrrturity. 

'I'lw inheritance uf graiu llll rat wa~ ,.,Luclied in ::t 
f.troUp ofhnrley l.i11t:s arJnpteu lCJ Ala kn. Gr~1i11 fill 
rnlc '·'as un1l1·t genet H' 'on t:rul. huL IJ~atl-t.> top-
performing line" had t·apid grain till rnws, .it would 
probnhly 11 • difiktllt l.<1 hnpwvc the gntiu fill rate ()f 
thJ"e lin<• ·. 'Tnp line!oi l•·nded w havr•n.•lanvely lonA 
plant iiii{-lo-hL·ailing pt.!rlods, nppu ·rmtly neces~:~arv 
lo product! :oufikicnt photo,::vntheUL ar<·a for hi!!b 
f::rlllll yield. 
· Stephm 111. I Jot in.~ 

Spinach Seed P1·oduction Potentia I 
Euvirun mental r•ond1t i•Jns in Southl'cntral ·\Jut>ka 

wf'fc evnluutt"d for producmg !'llinach ~eed ~pinach. 
a day- length o:eu~ittv• plant requircslo11g t..iavs to 
,tmmlutt• !lowering nnd rclativch cool fempC't'ntw-e..; 
to maximize ~eed producti(Jn. Scvrral )Jatent Jme,., t11' 
spintt<'h wei L' !!t'uwn in tho lield ,wd .;;;pinnch . ''L'd 
was produn'd. lt wa .. ..;. dt t(·r uuned llwt Suulhc•enlr:..tl 
Aln:;ka h,t:~ cunditiun ... ~uitab l 1 l'nr pruclucing 
spinor.h !'teeJ. 
• Stt•plll'll Do{in{<!, ,fflmt·:. H'olworlh, rmrllJu!lulcl 
Carliflg 

Detet·m.ining Blood Serum Trace-
1\'Iineral Levels in Reindeer 

L1tlle is known about lht• lrnr.c el~went rcquirt!-
ments for l'l:'indt• ·r. Gurrl'llll'l.~ 'Iuch i,_ t!_tahli hmg 
ba:;t'lin>" data uu trat:<· ·lcmcmt bh){>d t'crum levt>lt1 of 
wcc:1em Ala. k11 reindeer in t·onjunction wnh 1 run~ 
dt'n1ent level;-; in uvailahle fm·agt•s. Ba~elint: c n n 
idl'lllify l"C()lW't:'t.tlt:'Ob ltlf mit\crnlr; sul·h a:1 zillc 

pho~phumu"'. tron magnesium. L~tlppcr. t'akium. and 
:-;elr·nium. 'l'tu~sl;' nntnnonul req 1 irl.'ments are 
l!t'!>l!ll tiul for formulatmg d•ets ot i.r.ten"ivd\ mull-

aged rttinJeL•r. Low f.!l'fld.c dd~eic.:nLH:>S oJ' L11Xit Jr•vel 
of mmerniR may depress !!l'owt t> l'nte uud dt•tTI' .:;e 
productivity. Propf'l· ;;upplenll!ntiHUlll ur dwngc in 
~mz.ing prn('l j•·elil mny all .. viale prohlcmt-;, 
·Greg Fi11stad 

Soil and Plant Relationshjps Affecting 
Reindeet· Productivity 

Velvet antlers and mef1t .trt' r·ommen:ial prml-
ucts of Alaska's t•c i11deer indu:;tr\'. VM ~ttion: iu 
untler allll body ~rowlh h.JVL! het•Jl uh..:t nn d 



l•et\t,.'t•t'll ant mal of :1djoining rnnge:,. ROnl!u 
(•hnt·actnri-.tit•. u·L t .. lieved to he t'e9pon .. ihll' tor 
~hc-,; · Wtrlalillll-1. It ·i nlle~r in "\Jn,., Jw fora~c )t•nr 
munrlnver lnrr,. 1 1~e~ with m inimal intlucnn• 
hy herder-.. :-'prinJ! aurl m·ly "ntmnwl· forag(• 
f)f'O\'id •-. th • e · •ntial p1 otcm and mmernl 
lli.Jl'd(•tJ f 11r bmh a I II n t}e.r ~l'(t\.1. t h. f) h•l 81ld 

h:thitol selecli 111 nr c iLs L'f't'ecl nf' JH'Ctrluctiva,v wns 
invc~ti~utcd in ntnc eer herd -; [,c:Hed n1 WhiL1• 
L\lountain mHI Bn•vi!of .\1issinn, Alatska. 
:\f reruhi sl olol!,il nl annlys j.: uJ L'ttinrlccr l'cc•c.;; WClb 
used I n idt•n i f\ 1 r imnry SJH'ing, summt•t·, and 
.tmumu for.t..:e .,IW<'it•.-.- primnril~· Sl•dges, w ilJ<,W" 
'I cJ !'tt•b,. fo cn;l' p Jnnts Wf•re ,.;ampfud th t'Olt~ll tilt 
ll l t·owin~ ~c.t>tHl and :mulyze•l f'or nilrog~.;n, 
(!I· . tl',tL·•· : 1 ' mn1TfJ tru H. rnls. Lt•\ l•ls Llf tr,hl1• 
1 otoJH'" of mlrOgt:u a J < r 10r. \\l't'C u.crlto 
determin" ntlror.: •n l1ow ancl c:nhon lc\'cb in 
J·cind •1•r foragP- plunt". 
• Gn•JJ FinsuuJ 

Rad iote lemet r y De termin es Habitat 
Usa ge o f S~ward P e n insula Heindeer· 

HJt 1 'C u ltz d ion by St•wanl i,L•mn ula reimiel!l' 
'IAI.I ~ irnt<::sl•..!.t1 ··d thi'Ough tlw tiHt~ 11f radioklt·ln· 
!'l l'Y· It.ul it1-r nUat'l'U l'eindt:I' J' rm.: l!H'ntcrl LhtfltJgh· 
o ll t he ~·enr wtlh t:h,-. lii·H' e.,f fixed win~ ahcl'uft . 
Sell:;Otl!l l puLt L 1'11" nf mU'¥l:'JU•~nt and huhiLuL 
... c lm•tiuu"" ·r monitored to1dentify ;.ttl!l ev:duatt: 
1 r itkal forn~in!! nPas. C:n L ud <T~ws t rnvel!..!d t•l 
forn~ing iocnlion:, l:«' survey J!nnt 'OJOII1L11lity 
<'•lnt]IO!'iliofl,; :1ncl nwnitor ,,agt b~· l'einduer. This 
L' 1.1 v.rii!J,.. u:;~tl to id •nLif. L.t ... it•:tl for:.~ing 
h.t li tnts and long Lerm Lh ~ 'e [>..itt r 11 -; . l{(• t nd~er 
It d~rs and lnnd mnnngC)" l'art u-~ I h . iuformn· 
Li•)U 111 smplcnll.!l\ t optimal !!t'azing 1":"1"'. 
• r.r<'~ Fin. tud 

:4umnWJ and \\tnt.«.:r hody woil{hL,. •>f ndu l lll.tl 
t't.:m:d L•, '1 I r.ll lra;.t! l.lreinrlc~r huvu ht•t•Jt Cllllflt'tt·ll 
t1n ll tL ~r'wat·rt l'~nin-:;ulu :;i11ce 19~ I. A njgrt;;,;'-~ilm 
I If do J. j IH Judtll~ enle).{<JTlCai V.f\rtllbiL•s nf Cll "llll, 

~ '< iltll <lll intPt';u:liun terms.'' as developed to 
·"-- c; l I h" hL rd. mnua~ur i n tnnkin~ {'ullin•• dr·r·i· 
.llJIJK . Yt·· dm_ femnlcs .J\'el"rTrd 1~.> pnundc 
inr:r"a-.in~ o t 210 pounu '.\t"lr..:r ''t>idtt nn1l oL 1 0 
J•Ourtd ~ummPt " ·igh t nt agt• 1 C. YL' ,-lm!:: mnll'" 
. Ivt>ragell 1 ~pound increar:in., to : 13fl pound 
wiutm• wt•il.:ht unrl n ~h:1 umm• • ,., ··~ht at o:w 
~even . 'r\!arlmg st ~:crs ;n-crrtgc~ l.Jfl 1H•llnd, 
inr·rc;lsiug to u 270 pound wint~r '~·oighL ;tnd a ~65 
pouud um m er \h•ight a!. :li.!l' .,even Age-nd •t.ed 
tllte!i lif g. ti n can lw u:-;pd •o detcrmiJJc tlptimn I 
~ l aughll.!l' a~~· to maximiz1· mt!nl yi~ld . 

· U/'l'lf Firr~trul 

A ~tudy wm; iuitJilt('(l in H.l~l] to evnluntc gra~-­
grl)wth on 4lition•n I !H'Clv. r h me• ita t)J~ " 1111ly, "' 111t h-
f'ot in~ :dope,; for cover, nutri ·nt absorption, and 
tlerumJX•~•t ion . . \ n additional study \\ a!'Ol impl{'-
rnentml in l9U3 to U.., css the L!f'f; •ct of I o.•tLiliznt i'ln 
for ntrviug JtumiH•r,:; of~ •, t•s. 'fhc si ~th and sccuml 
." ·m· of plant ron·r anci -ml nutr·~r•nt data W1•r·e 
ohlained f'o1· th J • t w<.• tudit:s in I ~~~h1 . 

Nfln:na~o;t B, rm~ h ir..:rn ... t/),••wlwmp. iu 
h· nng<'''"io.;i, n <'ttlt t .. 11 de\:P(OJ>C{Illt t i ll: J\gJ'Jt lll · 
t\11' II and l•'on.· ... t y G.lll dmcnt Stttlil•ll, hu ~main­
l<tined bc•ttcr t!IIVt'r thou nw ... t «•thur J'jpecie c•n 1 ht• 
unt•t• f~..:rt ilized p lot . t>V•'t' nf' many ollter -.pct•ie 
hns dt!clincd o:uh~talltiHlly on tlt~e Jll(lt~. ~ntivc 
colonizut ion was gr 'Dtl'St ••U .1lots lH:~clt>d w 1tl1 
il.'):!llmt•,., und t:onsist••d 111o·tly ,,r hL'l'. •:l uou-. sp~i~ · 
t hut folk'" I ~t •~hauc•• • ur11 as lil(~weed 
(f:.-,Jilobillm (I t,..u...,ti{olwm) and bhtcjoiut t'ceilgrnRs 
tCalizmu6 '·'' ; n lladensis), nlth ·u~h B(>hh v. illow 
( .... ali.\ 1Jehhrrm l . 1111 p 1pcr ,,irch IJ,•ttda pap.lri(eru) 
a l ·u c<•loniz ·d the .... e plot~ . Aspen (l'tlpllltt:. 
/r('l/111/vrclt•i.i} "proutcd from r-oot fmgm nt whu ,. ;m 

orgnni1• mot WUti Ut;etl. 'I ww · lcttiliz •d p({l[ lu c 
ulmmd cnmph•te t'O\'Cr whilt! lhe un ·-fet-tilizcrl 
r>lots ha I onl) 60 Lo HO' 1 over. vhiL•h 111i~ht hr.: 
hent'fi,·iul wht:rL' nn fJvt• coloniwtiou it:~ more impi)r· 
tnnt lhun ..:mF-ion t•untrol. l\rt Uired uu•l Norcu.L..,f 
provid •d &lll'C lho11 t.lu:it• ltartJ llf 1 he l ... OVOJ' afwr 
t:wc• ~ 1 r. "'hen u•.,tm~ new Aced mixc 
• [Jot !Jd 111 

\\ n k 1 ,, ti11ued •>n rl:!\ e~et ntJfm trinl ~he •uu in 
Ul91 ... o 1:-."es:::o plnnt p r i · ud f(lrttlizel'S that 
wouhl he nppn~print•• for placer mine..<.: ill tlw Uppl•r 
Knyukuk rc~i(•n. fll..'1.!1t·~ t.e,terl includ·•d N 'roon ... t 
l3erin~ llflirgra~l-1 (IJest·ltnmp~ia l1er;ng '!lSI.« , 
Nnr'lmn tuflei! hair,::r.1 s Dc·~>ciwmp.,HI n.It'spitu:>a), 
AI ve..,im p(•l.•r ~Tal:> · Vlrct(lgro Lis I at ifi,/•u 1, Grur!ning 
<llplnP hlw·l!l'·h" (f>ott ulpi11fJ), An·t.nr!'d t·ed ll•::>cuc 
(Fe!:./ I ·a r11nra} , Tuntl1· hiuc•;.!l'U..,Fi (Poo r/allco). :wJ 
. \J:..ib.~> ·luH~• ('l'ri(a/111111 lt_ybridum) . J\11 :.pcc1es 
L'XCt'P t '1 • Al., k(• t'lm. r wert•. clL'l'l ••i br·•·:tuse <tf 
:-uitnl,ih1) t 'l he l!n\ rrcu1ment .1 .... wPI! :1 • neigith111~ 
in ' lanriiH'f' in Lhe <:dnt · til I h An•liL: Nnt10nnl 
Pnl'k and Pr·~su'\'e. The:' lnv•·r· Wilt; Ut;CC[IJcr lll~oc! i11 

previous ... Ludic . .:: il fHClliUHt•tlnatural Ctllt•nizatlOll 
nnd then dj,,d • 

Four -i(!l•rl mixe.::. Wl•re nlso te ted ill plot . as ,~ r 
ns in tbt• :lclual r{;vegetnt"on of tlw -<ite. ;\IJ p t' ~::"' 

11ncl mtxt"'• except the .tlpin • lrlut·~ru~,c; and clovu 
grc>w \\ull iu the fnH ee(!Jngs (~t--enter thun ~n i.o 

envt•t' J. lr1 r!oll1 r.t.sl, the ~ pz·Jnr' set•di ng. had lc.. ... s 
than ·lll~~t CO\o'Ci', pariJv ht!Cillh(' of the 'lt(•l'tl'l' 

gl'fJWUlg Sl'fbttn. The fell! .~~ling" had nln•udy !'lurtNi 

• umnwr l t-tlfi 
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brrowing wh•·n the '>prmg scedm~s \V<.:n' .1 1st lw1n~ 
phmt•:cl. GraRs covL•r increast>d -.ub'ilanti:1 lly wlwn 
phuo.;••horus t(lortilizt•t (uny aultlLlnt) was tll.lplil·tl, hut 
rt!Aponded vt·ry little tu nit ro~en. Nat urn! f ulou.iza• ion 
is a lso being dtlCIImenn~J un n~d :timed m .. ""}Jlm·atil))l 
tusi ls <J~ \\'ell ct:-l in th1· maiu minl' area. 
•lJol !Ir:lm 

Establishing Woody Plants on 
Disturbed Lands 

The ohjl:!ctiws of tllli blUdy• include evnlunt..i.n,.: 
hJugf't ~~ rm (5-"1 n ycm"'~) etleds uf growth 1111 thn m· 
m.vcorrhizal inoculum on wood: plmn !{l't.•wth · ncl 
natut·ai. t olumzat10n (m l h l'l'1.! ffilllt!d t-~itc~ . The l'outh-
ernmost site, a prnpo;:;.ed eunl mini-' nea"J P·tlrn(·r. 

12 culll; lim; wnnay ·ultmgh uml ..;et'rlhng.-- plulltt'd in Hl89 
on tuw· ~mwt.h med.iii: thl'ee :rod m·1tennls n.uJ glac·ial 
I til (U\ erbunlt<n) multlrial. Plant growth hns been 
subt-l~wha.l]) hetlt'r on the tlll'<~~ soil-materinl sites 
COIIIJHH"<•d with the. ~lacial tillsitt4 for the lirsl eight 
yL£US. Height growth (or many speci1~s is be~nnin~ tct 
"low on one ~row• h medium. 

::Soil W fu:> h ·an.:'lfl rrcfl trow natin! vegetatiLin t•J the 
ruot zone of" greeultuuse grown Sitka ahiPJ' (Alrrm• 
.~inuata) in 1!1}J0 t•J introout·t· 111 \curt•hi'.wJ inocula G.·um 
au at:ttve euul w.iut~ rccluma llou proj1 d 11~ar I h·.lly. 
lnnt•ul .. t Wt'l't' oh1ailled fmm n pa11c.t bar··h <l:Jetula 
pnp_vrifera) - .,... hitc pruLe (Pir'eft J.!/uunz) 1 ln .. tit willl 
Sitka ;llder unuer ... lo ry (f•XpL>Ctt~d to have appmprintc 
miuoorgnnisms) and frum u hlack sprure ( /1cea 
mariana) fort"'-;t with encat'I~U~ shfllb untlcr::>t()r~ 
(WCJ\lkl not have nppropriate mit·nlOrl'("ani.::uns). Thesl; 
plants huve h~:.>en •uonitorcd for heighl ,_ince l!-J90 . 

B~·1·dhn~ coloni:mtion is being monit01·ed on .Ill 
nbm1donet.l place1 mint' located 100 milf'A nurtht~l);l of 
Fait ba11ks :md reda.imt!d in 1993. ltuott d nnd 
umootcd feltlt•nf willow (Suhx olaxensis) l'uttings 
Wt~n.! ])!anted .tt thr 'L hei~H.:- ·\hove tbt:! wat.l•l' ·md 
tlu·ce time:> d\Jr.in~ t lw growiul! "'~-'<li'!On tau~se..t~ tht1r 
,'lurvh•al .md growth .. R(,of<·ct <.:ttrti.ut.:::> sm'VJ\"C>U umch 
lwtll'r thuu tu rr>oted cutlmg:-; m mo::;t ca~ws (53°u 

er!--u ;;.; lt·ss than ii",,) Wlth tht:! t:!xceptil)n of a lc1w 
1'1~>v al10n s1tc protected hy a omali lev~e. Best su1viw1l 
~currud tor cuttings tran~:;pl:ln1cd early in l.hl' yf'm 
(60",, in .June versus ~4 1·" in Au~ust). 'This could ht~ 
partly a fuel or of tlw unusu~l ,June min~> anrl ~Ot.llt-!· 
what drier ,July and AUi-,"li >-~L ~u~vival was hdt.er at 
IowPr clevatiuns nnr1 fronJ earli1·r plantinJ.:,;. HtlWt•ver. 
Jllan! ht·lghts wen~ ~r••alt rat h.ii!Ler t->lt·vah.OlL"" ancl 
lea..'lt at the lowest e lt'Val inns. 'T'hh-: rt•~owltrrl from iht~ 
lm, .. ,. idn~.: i11 th~. f1oodvlain nnd lonl{er grc.wmg-
~, 'ilHUl1 rm top nf t ltc t mlin~H ptlP~ . 

It was tleten n in •<l dunng gral'l~ variety t ri..als lhat 
the best grass !:'penes were Norcoast. Rering- hair~ras,.; 

I I Je11cham psir:r ber111gen~~is) and \ rctared rt·d fcc;cue 
IFr-~tllm rubra) . J .mc ~C'edinn-b wen· h£'~t iu lhe f1r..:;l 

V11l .!1-I,NI:I.~ 

year het:.alli't1 Clf thei!· ton~ •r growmg sea~ 1n. huL the 
JuJ~ r;t!t!din~-- htwt• incrrc.uwtl t.h<:il' ··ovef und nre 
s tnhlt' tli.r(Juvh til~ tl t.i.ro 1 y •nr. ThP Jun•· :;eetlin~·,; 
swrtt-d l Llt!dim in ~J\'et• dm:ing- rhe third year, 
pt·oLably due w fet' l ilizer being clt•pleteu. 
·Dot Helm 

Get·minating Seeds of Ala~ka llurnet 
'l'hree ~p<.ocies nt burnt! (S<JIIfJU;.,"Qrba ~pp.) Mtivp to 

A.I.Jska have pul.t•ntial a ornltml"'lltllls in ,.,;)dflmv~r 
g'<ltdenR. perennial !lower pla.ntmg,. alJ(I roadside 
revegt~Lnlion proj •ct....;. S·•t•d germiu.atiun rl.!'st.,. vvt•rc 
conduct«·J. tn irltmuf\ OJ timum 1-(t!rmi.nation in ndalion 
l<l tl'lnl1t:'ratuu~ and liRht. Tlw grc t t>t>l J:ll!n:'Cntng-e 
~tl·mi.n:t l mn in !.inurtc~t 011 mbt>r t>l lays octLUTctl at 
II r for alllhrl:'t! spec],.,. witlun a II) to tl6°.F tenL 
mnge. Sanguisorba stipulata •li•l not germinate at 
•W F, nul noth S .. o.;tipulala and R. mcnziesii show(•ci 
Jess thau 50"(1 gr>rminatlOn at 86 "F. &~cJ.:; of ail 
spt•ries germinated as Wt!ll in darkness lli' in light. 
·Patricia S. Holluwny and Grant E.lH . .MathP/rl': 

Low SnowfalJ Cau. es \Vintet·kill in 
Perennial Ornamentals 

1'ntn1 acl'umulationuf :.mowfali t.hruugh late 
Januory 1996 w.1 .. ~>ix inche~. From Oct<Jbel' 1995 
through .J:munry 1~)911. "';ntei' air lemptol'lltill'e. 
reaC'hcd -H:'I F. The lack of imadnting -.now cowl' 
cornhinod lh'"ith low a ir temp~>lalut·es c.lUseJ a In;;"" of 
3U" uf the P(.'t"Pnnials al tht~ f;eCirge~on Bntanh:al 
G:Hdt>n. l'lanl lotoRf'" ranged from ''reliably h:ml,:.~" 
spt'l 'lt'A su•·h an Lunkeru tafal'ica thnt hsvl! lwcn 
1{1."0\\'ll i.u tlw lntc rior ltJt' tnm·•· rhttn 50 yearF to M1ive 
plant:-.. (; .. •nei'u !hal w1 n~ J)fl.Ctit•tdarh· vulm:!rablc lc• 
WUlltll'ki I induclr:od Aqlll legia. Crut'liS, numthu • lri.~. 
L ilium. Ly<"huil;, A!usrori, Pol,•momum md 1'ulipa. 
Sec> pag-es eight ancl mne for more mformauon. 
• flufncia <;, Hullou•ay and Put nett/ J. Wag11er 

Efrects of T1·ichoderma atroviride on 
Phytophthora cactoru m 

T ~'>ol..ltt:>,; uf P. ccrctnru 111, t::t URn I agt:.•nt of root rot 
ili~Nl~C" in gi.usem~. w.•re obl~llll~d from the lahora· 
tory or OJ'. Parkt: (University of WlSCUllNinJ, l{e;;;ult~ 

of dual c tltw-e and other labonltory te .. ts indi<.'IJtccl 
thnt T. atroLiridt' is an ••tl'ectivo my,·opara.~it~ of p_ 
cacttJrtllll . At the macroseopic level. th •~ expno,.iou of 
thf' P r.actm u m colony \Hl"' urrl•St(•d upou conlact 
Y.rith the myel" I ia {Jf 1: cuctonan , and tJ:.; 1 he 
myr.oparuiiiti::.m !ll'O~I?<l~c.'d. th ~ l!ll lire P. l'Winnm 

t:olony Wfl.ii dest1·uy,.d by the T_ trlrrwiridc . .MJcm· 
::;cn!Jit.:allv. tlw h~·pl1.ne ofT. utr oviridP. were ob ·1 rvl;!ri 
to penPtmte t'-lc hypl.uw <•f fJ. cw:torum and ClHl"c. 
ly!<i~ of' the vew•tntiV!' hyplwe of the palJIO~t!O, 
• roug Huan~ and. J, r~ifer. H. Mc!Jcuth 



lnhibi t ing Effeds of Tab toxin on 
Expression of Plant Disease Genes 

'J'rn n ..:.f;!ellit• H,l, at~.;o piHnt ; Ca t'J ,\'Lug t•ither 1 h' 
A.rHhidopt·Hti plil'llY1Hianilw ummuuia ly!l"l' (PALl. 
!!lttcuronidaH~ ((dJF!i m· henn chukone "YillhuJ;e 
tCHB) -C:US gt·rw fusions were incwul Jt~d wilh 
P.•WIIdtiiTI!Hlus S)rin~ue pv. ~·1/urci !>Li'Hi n>< l • 528R 
{'rox-) auJ ll528H (dPlilbll:..!) {Tt>X- l ll. ~ltidy tlw 
d'll•(:j tlf' lR il rJ\ln on t'XJli'l:'~ :>i(•~ nf l'A.L: nd CH:S 
gc or . .., . T!J,. 1 •<= ult::. i!hvwPd ~hut \)(It l E!eUL'S wer•· 
<llft'··n·ntl.:dly <lllivatl'rl m r••r<;ptHl::<( 1•) lOCJCII lntiun 
with llo~HI{ nn(l 1102P.H 1J l{tLlj2l hy m ~a'lU illlt; 

OUR ;wth•Jty m tn.lll",.wniL (Jhat.:l'(l, 'fh · 1•·rnpota1 
irulucti<w pattern r:::~t. ,Llished hy I I fi:!RR 
(llHI!thll2) hr1wecl a high,•r lll'li;/.mlwJc and J1€'u k 
expn•ssion of (,U:-; ottiv ily Lhau 1lwt Plicitt·d by 
llfi2S[L He.:;u)t;; from .·p:1ti l I nu••rn analysi .. 
itu.lir..:,tteci th:1t indul tim. ~ll I' \ I. :tnc1 C HS gl'n ~-by 
hot!J t l;i~~R (1.h•l[tldj2) (Inti 1 1 )2~H j., ltJeal ir.l'd l<• 
11r •a:-; :-Jttrl' uw 111g hmlet•inl inf.lt .. Ht i011. IIow-
t!VCr. "trung l' l h:-tlltt~numt. 11f PAL ttuJ f. HS g~•tw 
e ~pre 'ion \~·a" oht;Pl'V"d rn Llh. mlgL ,Jf t h t ,L nre<.U! 
ir I r.HI"'t:~Itic tnl),ll ·•) 1£!11\'f"r-o !Ill. lti'Otcd ,villl 
Jl"i21:\H lihl[thl j2 t 1L1t uot '>\i1h lt=-,2BH 1!:. prc~ ­

bion of u ~~ UllL.: L'>\1.. gt•nc . I ti uusucmc: l.oh:u:co 
l r>l.l\'1•!< treatt~d with h •ut·killo~],'f•ll~ (lf 1 I ;=,_!.fo~H 
(cl,·l!tbJ}:1) •Jr l1.">2bR ~howed Hn p], •val~ulnlt 

idt•t1lil'ai it.ductic:m paltt!rn Our rcl'ult~ sUI!I!e.ot 
that tahlt•':-Tn plays an iiTipt rt:ml rrtle in inhiltit:iug 
PXpre;:;sw 1 o [ Cll~ 1:11 ci P.\L l!;enes in tohnn:o 
l'lan l:-.. 
· rrwg Hucm~ rmd Ji'niler H. M<Dt:ulh 

Evaluating and llnp•·oving Barley Feed 
1 wo 1-iLUdie..; \»1'1' · t'(mt.luct _J t n d1.~l ''l'nUUt' the 

l t•~ilin!{ '.'l\ I l' IIlli fhf!e:: t ib1( I •· tol whrd~ fu 11 rnt 
t:anola ~wed irt l1adv we·ln•~d pi~ diet..:_ I , !lw fi •·~>t 
~ t11 d:\', 50 Ltwdrau• X Yurk..,hi1 'p gs ( 1 1.5 JlN 11d-) 
wen• allotl.ed nt ~L day.; ()t .tgt• lo !"rJIJ\fl• fl' g t ,o,•Lh 
uud t'f'cd pel'fonnancP wit h t'lwnlo !l'ilhin) ~eec! ut 
l or 1:1% CJ11d t\V•J phy>'i<'al fnrm:: (gronud Vl tt-!' 1>' 

•.hole't i n bndc_•y dit·ts. 'l'her"' wus ,, lt m i C'PC)' t'1r 
n~tl uc~cl grtin:- anti pO(tl'<•r ''t·•·d JJer l'ut mum·c at H11 .. 
hut 1 J dift'or•~nl!<' \ , . d Jl•.!d tu plt~;-,icnl l'<>fttl . 
Rc .... ult!' Wllldl. "dwa •. · lltat wli•1h• c:uu>l(l ,eeri 
:--ltmliLl tmt ''X ••t·Ll 4"~t 11f l h . chct illlll pc•rf(ll'rt'.wu.l 
WIJtdd nOl ht- lUlfH'IW~r} h) grindinq. i:.;lX !!.1 til.,\'-

(thl Ynrkshi re X l .. aml r;ll't:! hn r1·n.,.,-.. '~ ,. t· allrtt lt•d t .J 
Start diet t> 1:!1°~ crmiEO prntt!ln (l P. , l.l "., 
Lysin!!! th:1t c·ontaimd 0, (I ftn(l j ij~n \\ ho ,, 
<:anuln (T(Jhin) st1ed in '1 :h;;.J Lnlm. qunrc lo 
dete1·mitw lhe digc-,tihiltly ol' {'anoia st•t.:d . Dry 
mallt.~ t· . C.P .. ctht•r ··~:tract (8.E.) drge~tihihtiP~ 
'' t'rl'. 16. ;,9, nnu :~U" , tt "I crti\'t!lv . The digcsliblc 
P.l • • !!Y ,..,u., 1 !>:l1L .Iones 1 d' pnt111d . 
·Fred Hm~b:y and Ucurel H•rn uy 

Seed Get·minat ion of Pasqueflowe1· 
.Soed. from I 0 pnpulatNH- of pnRcJuefloVI cr ( l'ulsa­

tillo put~nsJ witlt ori~ins f'rom Culm·acln trl ,\ln"ktt 
wt~l't' 1-!l 1 minntl•cl n t a.~mpt•r.ttun~s ranging l'rom 
40 .F l11 Ti F . Oplilltltltt {!enn1nntinn (~n·nlest 
ru•1'< "~"' .!1') m·utrn:IJ nt 77 F re~nrd le..i:- err sr.,,d 
nridn. Su.>J.; f'r 101 .-\In lttt ~ ·nniiJah•t[ JJt ·10 F . 
wltcn~.J ~ ._pt•r " t'mm 1thl't I<JC<ltion , dul nuL. AL-
thougl th~: oplmtum gcJmin.ttitm I~<'CUl:ft:!ll nt higl1 
tPmpc•rr,luH~t< l'tlr oU p1 1 ulaLrurL:;, the .\l.I kn ·. !'t'Ll!:<> 

·boVI ~ll11 hH1<Hit'J' rnnl!e uf l!E!I'' 11 ' on 1 eul Jiel'll-
tun?:>, inrlir-utinK Oil uUilJ,tfrtll•'l tCI 1 11ld r>ilb 
• ·""'a rail Johns a nd 11utncia f'. flollcm·rly 

Fertilizing .ettuce, Tomato and 
Petunia Ttt~nsplant · 

f•'1ve dift •rf•tn r·ommcrcjal l'erLlliz,·r- PNer:> Pea1-
Litei'5pecwl 16-16-li,Fi~lm'lt~·hniGn , H) - 17 11 
Pin;;, 211- 9-:W Plu!i, l-;- 1 24 PJ u ~. and Hi ll 1 n 
Plus) \.\'ere u::.ed to luclv th' 11 pMt nm·e vi' ph(J'='·IIhn· 
ruu ... f(•r \Ntucl', wmato n 11t p~•unin tran~:>)>lunts. 
Plw ~~·owiu~ ~Ui:Jbtrnt:~.· wa :::-. t "hinP ~li !£ . 'fhL: 

llnlOUllt ,111d rut,• or ~rowth W ro f:i milflr for tl'lltlii• 
1)1 nnt .~ gnm n wiLh 15 l(i II. 1 ti-17-17. or ~0-9-20 
. 'l(lw ~,;t'tJWth, luw flower nuuther nn•IJilnnt \\ei~ht" 
·.,.~·re ubget·,·c,f fur ltlnlll'l ;..:rt1\\"n with ! 7-• .-.21 OJ' 16-· 
n-1.:.. U~ing 1-:--.>-24 ilt Ill n lito pt'Ctthwe trnns· 
plant" .;nm nt Lie r·ecomm •nrl1'tl. 'l'lio luw1•r l f'V1•I d 
pho--.phnrus in !!0 9 :?.0 did Ut)1 hiJW ·\'t.:l', cau~ 1· 

od\'l:'n•~ plnnt gmwth. 
• Ml'rium 1\Cirl.'lson 

Conh·ol or FloWP.l'in~ in \Vinrlflm ... ·er 
Flowf'rin~ in wind now('r (}\no 17WIU' wronaria 1 •• ) 

wa~ "flloli1·u rH 51 , f)(l ' . an•i fiH f and ~. 1~. 11111 Hi 
'hnun. Lln v lt.•n •th. Flo ... 'l'iUJ.!. Wfh tu !=t CJU~ r•rved Hl 
\\ "t•kt-< fl'm .. ,.. •tlinl! nt B h I\ITS tla_,.· iength and 
60 1•. r.'ivt· uhUlitmaJ rl ~ were n•quirj d ul 64 F 
<no ! ;" mtlrl' dnv ... rlt H l" cr Inpnn:J !t (}() r fliT 
t1rJwermg. 'l'lw uutnbcJ flt•;1v •:= al11uwNmg incrcrL..;.eJ 
from nmt> at 54 F t1> 12 nl t)P F and 15 nl l-18 F. 
• Jllaiam 1\url-:::.ttfl 

(_ \'( lam·~n ll:< lnrisf" l'yclaml'n, AIJJinl<! \ ·,11 ) \ '1. n~ 
gnJVIIl at liH,F and lH hour ... rJ:ty lcu!..!th for I r. 
Wl!l•k:s. Plnnt- 1\ere til t.'tl}l lat:NI at C1mdi1 inn" w1lh 
00 lU' ()R0r and$, 12, !Jt l ti huUI'lS Jny h•ngt h. 'J t c 
dC\'<'It1plT1\.'1lt allll Hppcur:tnce Ol t h(! fir;;t flJ'!!Il []uwcr 
wa..: far-;ter· at (10 F 1 hnn G8 F. 'J'hc ], n:...tl uf tlw il:::~y 
did uot Hiler tl1 · rutP 11f flowt!ring. On 1'1' crag• . 19 
day.:;; frum "ta1·t:.ing ll1~ differen t te1 liJL'I, tu1 •,.. nnd 
.-la.v lcngll1b WHe requil'(;d r,w llo\\enng <11 f-iU F ttnd 
81 1lay~:~ •l' I18°E'. 
'l\froriom Kw l.o;sml 
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Eight vmiL•tic•s nf Polish l'1ll1t 1.1 (Bra.~~;rn rupal. 
•Ar Sun.,hitw', 'Colt , 'Eldor;tdo, GcJid.ru,.,h ', 'Hmi-
.z.uu' . '1\lavei ick', Rt w.ud'. unci ''l'c1hin', ll!td on( 
\ 'lm·ty ni Arg••nt in~ c.mol;J r Uru~»it•a IIClPliH) 'SpriH•' 
\Wrt' phwted at th1ee lm:·tttons in l utenor Ala':'kn. 
r l'llp entergen{'C WH~ laW ancl \JRrJy ~mwl h Wfib s low 
chw to v. t<:l Lhel' t hut Vdh eoolc,. and d rie1• than 
nnrmnl durin~ Mns and fum. All varielic-. (Jf' Pt11i ... h 
ranola ripv1wcl nt Dell-. .Junetiou ancl Nnrlh Poh~. 
The I•a i I han]{ <. )I ot:al iun Wl'b t•XlJ't'mL·l.; rlr) ;md none 
nftlw vru·ic· i .... t ipt•iwd . . Argt.mtllle {';moln i:c- latt•r 
maturing tlun P•1li , h en nola amllhe ''nridy 'Spntl; 
did not. fully m.1tw·t! ut uny location . .Se.-d yie lds 
were not ;; ign ficltJ tly clifferN1t amont{ the Polislt 

I4 vara~lies nnd ~v~raged 0.39 ton ... J.lel' t 'l'Q n~ DL•llu 
.Jnnctiou und l A tolls JWl' ncre d.t North P• l r>. 

A privaw parry i~ iuth~ pmce:-.s n! l~r~·cing a IHt•d 
en nola. Cf'U:'ht~r 111 . \llliika 11 nrl "{!\' ·•·al fu mrrh lb,.,tu.:i-
fl l t!rl wlth l bt~ D~1tan.l Cumm1 mity Corpcm l i r)Il 
planted field ,.cui• tL• ... l ,.J of,~nnola iu 19Yl\. Y1cld.s wt.•re 
lf•W :illtl n.',;ull·, W1•r~ rui.wd, but inten:".;: i;; st ill hi~h 
nnd flll·l l:Jer t~:~ l" n ~in~ inigat.ion ~ plruuu·a for l!:J97. 
• Chnr/es K11ighf 

Small Grain Variety Trials 
b:arly mut uriu~ vnricri •s of spring p lnnted .;mall 

grain!; !'rom A ln:-okli . C:m.tcln Norwa~· nnd F111l,md 
Wt·rc evaluated nt I h1ce loca tww'l in lnteriOJ Alr11;ka. 
~~ed yidd and cia c of mnturil.v Wt~re the JlriHta t·,• 
I'Valuation (;l' iter in. Amon£! reed barley \'<iril'tll'R, 
'Or.a l' had tlw biglwst cunsi.sltnl y\Pid at allloc.t 
tion~, produci nA att a vent"t' of 1.ll3 tum: Jl€:r· ar.r •. 
Among spt·in!: o;1t vari ti~s. yi{•hh; of ''J'oral', 'Cao:.-
cst.lt•' 11 nd ·C.tliut·e' werr> approxim a t r·l~ PtJUal with 
n11 :tVt~l·ag<• of 2 1 tou:-. per nr:rt•. 

In re ... porlill' jo mwnthrewPry ill'mnnd!> fot• an 
Ala.,.ka prodw·etltnrthmr- lmrley, ev;.tluation .... ot 
l'.trly llllt l urin~ nnlt.ing- hilrl··:w· \'al'iC!Li t~s wL•rr• 
l'xpanded in lt!9fl 'l'hL· v:Htetub, ·u 1215 ·a 1002', 
·c& V ~xpt. ·• ·nu ·I'. 'Hatrl u~ton ·, 'Stander' a ud 
·~tL· .• mn · wme evaluated. Htgbtl:~t yteldr:; wt:re 
ohtauwd with ·nuel . however, te3t wei~ht_c. Wl-re low 
clue to rht< .1horJ wo""m~ seH"'on .. \1 the F uirln nk::; 
kx-.aion. ·u 1~ 1.1' . ( &V Expt.' and 'llml'il'l)!ton· 
pl'oduct•d test weighll- or .p~ pouud.-. pt'r hth .. bel or 
J.tTl'LLh 1 am i h. d 811 aw•ra~c ~.;,Jet rli 2.:!.~ l(tn:-. pt·r 
nr.rr . i•:,·,IIunl.ion:-o of maltin~ lm ley Vl:lr ieties wtll 
conti1 uu m rht> fu un· with rlw ~oal of lindin~ ·m 
QarJy maturing varil·l~ whic·h will con:<i. .. tcnl]y 
pl"tllhH..:e hig h quhl• y ~eed. 
• Clmrlt•s K11ight 

Vitamin B and Tt'allSplant Roots 
.::iolutions ot .1lamin B

1 
are .-uld in ~;lnhm tPnters 

as soil drcnda:~ tu pmmore rnpid growth of nc•wly 
h'nnriplamed ~f'C(Hin~-:s. VJtamin D1 suppo~~~dl~ 

prumn1f''" t•oot growth Y>hich. in torn, aid~> in rnpid 
seE-dling e;:;tttblisbnH~JtL ' l'hi~ hyputh1•;;;if: wn Lf'sted 
Ut;;ing Hem Yl·llov/ mat·i~oltl~ growu in ,.,J] 1 aLks in 
l lw grt•~o· 1hnut.e. Root gnm t h wn l!ot ~~·e·tLt' l' 1 1 

vitamin B
1 

treatment,<= .1pplied with and without a 
liquid ('c!tilizer a:-. tl jJprJ,wd to plants receh i.ng .1 

w•t ll I' rlrt•nch. Nt rfilTI.!rew·e.,. w g'I'•JWth o ront • 
~h mt~. und le:.JVt•, wcr1 • rl.~tect. 1 hl1· with LLe vit amin 
B1 ru fertilizer treat mcnt,.;. The va lue of vitnmHI B, 
d rcndu.•s is questionable. 
· Collin Lirh tc11her~er erne/ Potric1a S. llullmNIY 

Controlling ~ ungus on Potatoes 
Trichoderma atrOPiride iii a fung1t-- i(JUlid in 

Aluska lhnt j ... capalJlt: nfJlllra~ilizin~ ~wid~ mn~c tl f 
rlaut patho!!tlnlC: ll.tn~i. l n 0 I h I'('(> \ t'Lll" liclrl '1 ud) 
condtJct t~d pn' ' 'iuw;Jy m .\l. J ... k 1 T <! lroviri(/,• wa,. 
foutltl w hu equal ttl ur hPtter l hat ,·ht:mita1 fungi -
t.•ides in L'Cml.rull uu:; hhwk l'oi'UTf d JhellSt.:! 111' poln ltt~~ 

cau,l'rl h,\' Rlli:m·r1mw t;plulll. 'fh1 rmrposL' uf t his 
~>tudy is L• t.'VftluJt..' llw' t'h{':lt .. 'Y of fou r j,mJates of 'f. 
a l rovir idc undc1· I'Ondillt)n di l'fcrent t'J•om A!askn. 
This '"' th€ third year of thlt' stud.v. [ ly culluboratnr!'l 
in this proj~t wen• Or. \1. Suu nutl ~·T ~-o E. Carp~:n­

ter. Potato Laboratory. :\1ont.a0l1 ~tnte Univcr. iLy, 
Bozomnn, Mont. 

Trials WL'rl:' ~ontlud..:d uudl'r largl.' ilcrcag~· 
comme1'r·inl ileltl fletrilll!l' in H ma11 and Colu ruhia 
F:tll~, Mont. , tt·stin~ the ••!'fit·ac ll'fi of 1' atrul'irirle 
for cun t r11llin~ R. -.n/nn i t 1 rmla l<w,, Tn -.;j nplify l ht· 
RJlplicaliDn for prlJrlun•r..:, J10 <:qllul prnpordon of 
Tridwdr•rmQ utnwirid,• j .. r)lnte nnR ~~ I , 'HS !)U I , 
Bi(llypt"' 4:'13, and Biotype 603, v.ert: blended to trmn 
on1• variu bl1~ . Thf' (It her variuhlrJ included Top!'lin l\1 
chemtc-al ·onlrol nncl two hintll'leate Rluzoctoniu 
iso!HtJS. All nf the vnrinh lt"H wore> applied a~ "'•x·rl 
tn•atmcnts.l\Jatt•rials wen~ ~\,•n r.n the ··ollaborallll" 
potalo ~werb to inL·orpornte in LheiJ: potilt!J tJlauting. 

rlw rt!{'urcl cold ami wt•l W(1nt hl'r m th•• spring 
.,criou-::ly nffect~~d the IJlauting n111I pt'lfm•m.mcc t)r 
lht pntat•le<l i~1 Llw trial .... flecau:-t' llf tl1e llir!-(c ::~ca lr• 

of the I rial-;, lOil::-.idet•allJe \'OJ"iULiOUS Wt:rt• found lll 
~oil t.,VJ IL'"· l'lOll JllOibLUI'C }c.\.:>1, de. 8InUll~ trt::ttmtmt3. 
Fttrlhl!rlllOJ'e, l he blank con lntl W<.t~ madvl•r·ltmtly 
left 11111 of the lrial hy pot!lt.U ~l'O,Vl'rs. ('onsequcnt)y, 
fi.'!SUit;;; WL'TU incuudu~iv<·. 

·Jeni/'er H. Mr.Heath 

Evaluating Lettuce Varict.iPs 
'rip hut·n. ,1 phy3.iolo~it·l 1 rh!',ca::.t cawwd hy ·'~ 

('r1ki till def'il'.l!ncy, i,~ nne Lll l h · nw~t unplll Lar 
lUscn<=ps •Jr~ INtuc~ in \ d-..ka . The t·apit) ~~ JV. t l1 uf 
!elluN• Jue to th~ long <lny le.nl!th during IH ~rCIV.· 
ing neascm lllilk~s l1·ttucc J.uutll:Ulllr)y prone~ to thi$ 



lu ... ~ils<' . Ba nl F(>l, , 'fl\ht'U h,· Sc:l('l'u/lui(J 

s' li:rotwrum .md g• t'\' multl. •'tHIHl'rl h.'' n, r'.' lr~ 
f 1/rt'rNr. t'(ln HI ~n lit' s t'" e n• 11 nc lcr c•·rt..: .u , 11 ll\lll-

menta l c1mciit1.,us . Ounuq~t· lo lrAltun: proJt, lion 
r!I11 1St'cf b~· l h~.SI' rJJdl!llSCS h I" t•:-nt llo d 111 gr •H 
~·1 onom.it• l<o,~e- w lctb1c:t' ~"arme r::. each y '11 r . ' ['1-cul· 
men t!' sul't .I!> ippl ~· i ng calr.·11 m to tht• :•uil urn:-. n 
tn]l dl't•,.,;.;ing W(•tc• all f'ut nd In he itL&fto'~tivc • . A 
J,-.nuee v u·iLt~ tri.ll wus ini~iuted iu HJ91, in colluhu-
rai iiJn wit l1 l\f ' · 1'. Giauquc (11'11 Jt.:{! f'!t~·mL'l) und .1\h·. 
I . Son enllh·tL h't. llru~th'I , lbr. t,.:'J\.locau Co.). i ll 
I t)g(; _ ->2 l•tlLLce Vfl rH tit ,., lll 1, IJ•l:'Pdln • .inn wt•rt• 

1· t ll :Jlt'tl OJ.; •rt;;( ot < •. t'l'f:l1t'~" ••f ip It rn ulJ IL•Uuc~; 
\ 1 t~ ll r>clr>ratcly "li-' t• t ; :>l'Vt11'AI lw:;LI l · t ILIC~ \'HTi • l · 

ie::; ::<lwv. 'd 1 :w lu~tl rtH:d~tnnl"t' 10 tlun tli·~eu~e. 
lntcstnliOII uf /;llfr.}/r<; rlnat'U. an.tl 8 . .-.;r./l'l'(lft'()riJIII 

"'t>n fnidy milrl nn lt:ttuce. ~~vt:.•r:-~1 ,·nrit:licH ttnll 
lu·eeding li ,t•s wt•rl) tou nd tn pos!wss flul'ly g011d 
!'C~i«tnnn to Llwse di~cai>cs. 

·~Jcni{t·r H. Md~cuth 

Effects o f Trich od ermn aiJ'OI•irid e o n 
Ph)'tophthoru infestan s 

Eff( ets nf /'ric lwd!'rmu ltfrol'inde on llw r.:n.•'-' t h 
ami dcvelopmt•nt ot' flhytophthnnr in{c.•'i(UIIS 1:\1 cmd 
. \~ " 1 i !lR) W\'1'1~ ~;tudied. 'l'wo i ..:olatek o' AI nnc l \2 
str.tiu qud an lFO!alL uf A2 Fltrnin of~ i11t~·~tnns were 
t~l,t.rn ... c1 fnm1 Lh. r n (UnrnuJl Unive1 ,...ity). ~\ n .-\~ 
i:ml.attc~ ot' / '. inf~·,.,ltrll~ sa . .; ONJ\'irled h· Dr. Nd~-><•l 
1 Uut\>~'r~ity of Ari .ouu). 

Hesu lt& of d '• 1 ('uJ l u rt: aTHl olher lall•ll'/llfJry t ·st:... 
iudh·ated th:1L Triciwdt'r11Willror iridt: i . .; an ·ffL-.,·tiv~ 
myco}Mr.Ls ilL! of /'. ;11/••.o.;tcm:.. At lhn macnHt:tlpH: 
ll'vel. thr. c>q . .tan"'ion :lf i h<• P. io(e,lan.o,; l'Oiolt L.V \HlS 

nrl't.•"tPd UjJ(Jll conn]( t ~ i ll! the m yccli,J ofT 
arrm iridc. n Ltd .1..-.. tllf' nn-coJJtln.nitism p1 n:!r~sbed, 
• hl' ntin! P. inf~tan.o.; <: ,Juuy wa-:; dt>troy,•ll b;. the '1'. 
(lfr pmrirlc. Micms('f'(m·nll ' . 1lle hypluw tJf T. 
illrnurrrdt• Wt!l"' oh;;t•l'Vt·d o jll:'lllJIJ'IltC t 1t' h J.)hlle nl' 
fl. inJ••Sfunt;; ami c011"e ly~' 111 the cg•·L:HIV<' hyphae 
of I h€ pathogL n. t\ lt hc,ugh '/ otrrw1riric llyphal' 
]WIH t rrllcd iJHIJ the :-poran,.;iu of t he fJ. 111/I?Sfcms a nd 
di,.phtt>d till' nr•ll t'Onlt•nG. thu cdl walll- of spm•an· 
rinplun·u and ~prn" nl!ia UJJf"'fll'f•d to be liJluct. 
· ·fe~tl{t•r H J\!r· Reulh 

C ~uogmphic i-..ol:-llillll :-~nd lmr~h .vint ·rs providt• 
A . .l.!ska rii.:.lmt t ach :J llln~o:~.-- m pr,.,} Jt'll1 <~ pn:miu ill 
4ualit) "l'cd pntntoes wh ll h ·u·e llt'e '.,-un ma_io1 
vinL·:HJs , lmc:tedal ring ml. !at~ bhgh t (A I :md ·\2 
~I rnins) and J!(~lden nematode:;. 'l'lw (lhjt!d.l.ve of thi,; 
pmject i~ tn dt•vr• lrop pr~mium qua l il~ ~c ·d pot111oe;:;. 
lo1 L'X(lm-1 t•J uthe1· sttlll'R an{l countric .... It will 
lwntJfit pl>f to ~rowt!rs tlirrar.tly IHi Wl~ll tt " hl'lp 

Jivci·,.;.il' tlw "tnlt.-!'0 eeonulll.) fund 1·edu<·t tedernl 
•lPficit"r·aus t•tl h_v tnHifl imlm lautes). it rhc -..1 1mmer 
of l ~J !J('· j()(t.Onn d 1t 1 IH tnt.; wru·~" ('O; Ij'd ••d fwm el!d. 
luL..; Al I me f.llllll-1 . vVt-- I mud 1111 Pl't~;<(>[l{'t• II! late 
ltli!:!ht 'l HI h.tetcri.JJ 11. I! l'ol tlu~c.a,.,.._. in ony of the 
fielt o \'II ~ r,·,.,tl'<l. \Vc· al~o I'•Jllllcl Sl:< pr) ltilu fttl'ffi" 
~.;nmpleLLiy l're~.e ol vim ths~a · •\ lw·ll -..upports the 
thc.::;i:; thot it iF p••s ·1hlc to pr• d m,' \·1rt1 -frc~ pnta-
tot:·-. in ,\lu~l•a \Ve foun•i nnl'\' dt n~ ol viru, tmn,.:. 
mi" 1ion hy in-.t~·t vc-dl•rs. [t; seem-< th!tt 
contam:natcd •1tHJ (l1•l:it•Jt!,... an~ ttw primHry ~ourct• 
r.r vinJ~ dio;t·ll~l:':-: in Aln~k~1. In F'clu·u.~.r;.· 1!-.ltlfi, :1 

:p 'I ial pt!rJHil wnc !;rDilt(~d lrom the [le{Jpll·· ::-~ Hepuh-
lie uf C l.t.it1n lor .1 Lt·i !l .. hipl..,.nl of pt•t:mium. \1n.--.ka 
Se!.'d Jll)t.nLo••..; l•l C:Llnu. In. \•ptt'!mber 199{-i Cl th r· 'l! 
m • 1lH:..r C:him -, t•l>~.l ·g<~t i m < 'l1Ull11 terl a I[) day, 
pr -'-Sale .iu-..llec.tmn m :\ I:.Gka. In Ncv .. mhct' 1991;, 
f)(iCJ (lllUlld» of pr{!Jtlllllll Qlllllit.) o\l.tska :.eP-tl pCit.ILIH'I:I 
v.ero shippl•d o.u l'nj n tr'' trial. 
··l<•nifl•r fl. .1\Jclkoth rmd ~'(Jill,' HuonJ! 

Vegetatin g Gravel Structures 
Thr ( .. xperim•·nt IH·gnn iu lU !;I with r ·~tnll'turmg 

rm el\ploral itm grn vl'l p11d lO te,:;t t'l fl'Cl:. of gTavPl 
thkkm.'-1"..;, tt ~mall tr~p-~t~il .t(lp liC'atiun, capturitJg 
,..no\\ . awl ~~~tthng " .lh na t iw• plnnt sjJL'Cie~ cul-
l~ lt1d in t lw lr uLI.l.u.1C Bay vkintt\ . Thr •1·- inr.h dt.•t.:p 
top,.,wl \' t:.- 11, llltl'- l~t•m:.ficialll'~a!mt•nl. iuc.:tt>fh;ing 
V;J..,Cd til p]HJ'I. c :llo< p;. CIIH~ r frtll'\ 1~~ .. witiJOlll 
tup::oil o 5f:",," th tflP"tlil ;lft,...t .... 1 · ~l lwing ~f>ao~ou~ . 
M•J~l':' c;ovt:r im!l·u:h~(l l'rom :!';oo wlthtml ropsml t•l 3fJl•·,, 
with top:su1J. lnc-rca 11 ~ cr J thu.:kucHs fl;!thll'l''l 
mv;:;,. oncl gras, CU\1.'1 'lnd h:ul k!<:c. int'lu 1we cw f•JI'h 
t·nvt••·. Benefi ts 1 J'()ffi su11v. fennng \V~n· r.:(lllfinPcl to 
lh~ fir ... t !hr..:~· w ri vt> f.!l'Owing sca~ou.:: . .:\ver,tge 
ranop} cov~·r i11cr1.'ased !'1om 0 L•> 6fi~ .. in si:o-: years. 
/

111l'l/.tldlt .. J lall.!I'Ona (a natiH· al];al igrn..;;,;) was tht• 
nh11L '(lJlJlWtlttvC' ~J asl- i1. r•nrh s L[JJlll de\'elopml'lll. 
Att~r .~lx gn ,wilH! ,.en~on _ thi.; ~->pecie;~ tlJ>Pt,Hred t(l 

ht· clc·• hnua! i v"'lf!<~r, tnrlir.ating it w .ts h<'in~ lt'· 

plact·J h_\ t•1h• 1 "l'l'Cll'~. GJ'.a.<;F ~ li<•!!ali «(' 1 
n.·prumw 1 •n {w-CI"Ll d. • ·lnpm~nt) after h\o ~r •win~ 
s•'nl'luTJto:. l)el't:!Ill11fl ,.1 , t'E!tjllir rl •I r l o.J -!IX <;rowing 
;o;ca~un'-i to ho•gm "<'~cl ru·cHiuc 1 •n . s, L'd .IPJ'lic.ttiun.-.-. 
\oVL•t'(:;' 0, 40 HO, aut.l ~ I J " eJ. J.ll'l ::>q11,1 n• too!.. '1'h•• 
high.-r npplicut ions r •suhL'd in rlt•n ~; ~ro~~s ~ll-mrls 
earl_, it 1 tbo t·xp(•t'iment.. and thest: den~>u gm"'s 
:-.land,.. l'ompeted ht:O'-nly ·.~it forb :ip<•t·i~s. rcdul'in (! 
plan' c.ltv• r ;-;i t.y 

(~ -"~t:. ~ruuutl :-<Jllit·r,•Jo;;, auJ smnll hir,ls ltsve beon 
oll~~rvt •(l fet'tbn~ on fc, lim!e and .. ~t·rl~ in lh•:! te..:::t plot • .;, 
imlit·Jtti.rtl! u functional planr •Jmmw1i1-. lA ac. fnrm -
in!!. '11H' JllO::'!; dt•vd·~~llllCJ11 111d i,~~~~~~ -..uil butldi n"' 
pnwe:-~t>e:l nro• also bc~lllllllll!. The experim •nl. 
domon~<tml"o;: tilL· J)tlt ·ntinl for H!V~~wt~tl srm ol' ~ravel 
!ill in Alai>kii 'Fi un:tic ml fi ·ld ·.Other .-..turlw·• ar~ 

lgrl··'" r: 



underway o ~.est (~rrectiveut!~s (Jf u'iiu~ \'fll'H11LS .. •m:-:t,~ 

produc·t.;; tram the oil fie ld op~ral inu-1 .o enhat.ct: 
~vel as a mcdit m to ElUJ..lpnrt t undm plrml 1{1-nwrh. 
• .TtJ.' .. ' D. Mcl\(md riclt 

J,ong-term Tundra Revegetation 
The pmjtoct ohi t-('hvt• il> to pt>l'manen1ly mark nnd 

dtl( 1menl test plr)Lt-; nnd photop(Jints tf cxperimo•ntf; 
pn·v iously condul:lcrl across A 1Rsk<L'<4 Nor h EllurJc to 
provide lnn~-tel'm documentfl tlutl uf vf'gemt iun 
·hungt>s in tlUIUr,l. Rl!vt'!WhHion ~xpt'l'im• Ills which 
lJcJ;!'an in 1973 wt·re u~u.1lly <' mcluded :1rtr 1· thn•l• 
n?Ul'"'. bul the mo"' Uf:>el ul ini(muat ion frow t hese 
tt>;;.h matt:!riuli.J.f'd 'lfter ] 0 or ffi~'L'e yt•ars. lnu:rprota-
twns h·om so11W of t.h ~st: lon~-term nbsen atiom: 

16 caw·wd u~ to rt•verse ea1·lier 'Xlllelllsior.; anti stguiii-
rautly changt'(] our t-ecommend~Liom~ J(n n•ln1h1htal · 
ing dnma~ed tundra. Plant spt.>cies nnd .-,eL•Ll and 
terti ltzer n)Jplic.ltlOn~ r('mm meudt•ll m thl" mid- Hl , (J.;; 
IHl\ c pmvun iuappropriat{! for L't:'t lain habitats <WOl 

! ht! long-le1'Ul if nntural tundra re . .;toratwn is I he 
primary uhJ~cliVP Tt i-: bdt~>vcd tbLlL mor~ valuable 
information. whi<·h w;)J a ::;sist tho::;e involvr-d with 
Ltmdru revcgewtinn, c-an be obtained fmm these 
cxperulH~nt~ L1 the future. Photo recm·ds lllustrl'lli: I lw 
rL~itwnr::ion of tundra plants on dnruaged '-ltes v.·here 
n'' revegct.at iou efforts v. en~ t "''rl mdic.tt i ng the 
profound hut poorly r.-co~nuzeJ nnturul re;; ihcnct! lor 
ti·H•hioiH in t 'm, enviromnt:>nL DocunlLnling these 
r llt>onHes should pl'Cl\ ~· vnluahl~ fm iut urt• rcsourc(' 
dl'vdopmems iu the 1 rgion by i nrhcatinl.( opt ions to 
cl<'<'elt-rat~;: tundra rt>hahi!itaLion pl'OCIJ ·se!'i u nd I haL 
rli-.tllrlnmces haVf a ~r1•nter natlu ul potBn ial for 
n:rovery than generally nckr1uw lt•dgrd. 
• ·fuy D. McKr•n dric;/; 

Grass Clipping Mulches Control Weeds 
'Providvr' bu.;:h lwaus and 'Celebrity RPd Mm·n· 

pt-ruu.ias wert' J.:l'CJ\~ n m plub 11111l• ll~d w1t h t're~h 
gr ,I!'<; eiippl.ng.., •H' in unm ulch~LI plots. Mulch wns 
n lpliecllwgiuning .fun!:' lU nnd coutmurri we£=k1y to 
mainluin n three-inch mulch Jnycr. Wtt•d control on 
mllltlled pints .,.,a~ t'X('t~ltcnt. Total seatlonal moit1tt!-
n;1nc.:c lalwr w.1~ n•duct•d by 17 minute10 on the '1H 
squan• foot pettmt plots. Maintenanr~ on lhe 200 
square t'oo1 ber>n plots wa!'l tetlucPd hy :10 nu rtll P~ 
wilh the ~rass mukh. Ywld flfsn.ap llcanh aull 
11owerin~Z on peLuni 1,. ilid uot. differ bt•r W('['J1 

mult'lted md unm11lched (llOtl'l. 
. Grant Mnthckt!, T'h.·Mu ,Julwsnn, Kalhy sc;m, UIICi 

Coth:.· Egan 

Rate of Moisture Loss from Cut Forage 
Dnw g- ~(JndJtJOUH during fir.:>t cuttin~ (mid to lute 

·htnP) W lTt! hi~hly fuvorable . Cut ~a~~:~ tlriNI ro :w•t, 

VnL .!~I, ""· :.! 

moi:,..Lurc in :!..5 to :>.5 duys. dut• loJ low humhtil~, 
high 1t'ltlp!!T6tUrt!.l' and a l:wk or cloud-. StxolHl 
cuttmg g1a~s did not rca h 20':,, moisturc•uve1 ,m 
eight rlay dr) i.ng period. t·binfall was luwt-r than 
normnl durin~ lhc Becond t·uttillt!. but h1glt humid-
it~ lowt!nng lempL'rnltl•L;" ;tnrl rloudv >~ 1 ther 
pt·evnilt>tl Thc-st: ~tudit-. vo'iJJ, outinnc l'or seVI'l'nl 
year~. ~u the t!conumi1' ~Olto;eq\llmcef; 1lf mnnngomeut 
dcctsJOu:-. can he l!valunterl. 
• 1Vichotl 1'. Pnnr.iera 

Establishing Minimun1 Tillage Fo•·age 
Preliminary stuuit·~ ,.,uggep.;t~·tl thnl minimuu1 

t illage w•lulcl hiJ E:iJectiv•• ti•r ~mttll-- ,ecdt.~J fomg-e 
<.:I'Op~. A tninim11m tilhlg • h·ill w;t t'OnSll'llc:t('d auJ 
initial 1{·<:titl~ was completed during Hl96. T'ht> ch·ill 
will he u~r·d t<• lelil the re~pon c,.. w minimum tillngl' 
planl";lng tor hrClmef.tta.':l~>, t lJWLhy. dovt!r'. und 
bras,.ira cn'P" in 1997. 
· Michad T }Ja11ciera 

Kent ucky Bluegrass Seed Pt·oduction 
'Nu~-:ql't' K~>n t u k~ blt~t:'in'H!> is one (Jffht hf"'l 

vttril·t.JP.n LJf turfgnl~s fn1· A In .ka. The l'ilm·u• H•ri~tiL» 
t.h,tt mak(• it :-t ~vorl :-:.od L!l'l•P •TPnlL' prulllC'lll.-l for ,;ecd 
pmduction. St:('d ywld" d1!Clillt~ rapidly as the ;,tauJ 
thirk 'Ot; An on- farm tr1;1l was establi~htJu in Dl•lt a 
.Jun<.:tion · o determine wl d hPr nitro~L'n rates :1nd 
cl1pping mana~ement willnf!' •c•t tlw prodlit:tiv~ life 
uf ~tands u~< cJ for seed JH nduction . 
"l\fichacl 1. Pan<'iem a11tl Strplle11 D. Sparrow 

Cuttin~ Date Effects on Alfalfa 
Alfa1fn pltl nj ecl in 1 99·1 \\a~ ubjected ~o diif~1'Lmf 

t'uttml! trea I ment b for t.w1) .)'tar·,.;. 'Tht· t' uung of 
Ret'und cutting W{b ver•y 1nq)nrtu11 m both yidil ~nd 
Fl'llrvtvaL Stancl.s tlwt wt!rL! cut 1-l ·tv.tt'll m d- Aui.(Ul'L 
anrf mHI-Sc•t1t(;mbt>r hotd the t~w~ .. , :;rield!;. plant 
numbt-rs. and toot rcservt:s. 'rhib ,.;t udv is bciu~ 
conducted :1t. Poinl 1\.lu"K••nzit. Fturbnnk.s, n nd Delta 
,] unrtwn. Ovc!r I he pasl bvn) LOr~ wintf•l' comlitwnl" 
have hecn severe enouJ:!h Lc1 C'au"e .~xwn~ivP wiu· 
tcrkill. More st udie~ H rt' nPeilL·rl tu dete.t•mi nu tlw 
best cutting m:mn~emetH for nlfaJf;, in \Ja.,kn. 
• JUh·iwd 1'. Jla!H:wra 11nd 8h•plw11 D. Sparrow 

Permafrost Soils Chat·actC'ristics 
'IIH! Arcttc i~ the r~ginn <•( grcale.;t expected 

chaugt: clue to it..: lnr:;!e ~uil carhon store-: and 
:'-.ten,;Jvt wetland" 'l'het•eforc, 1t could net :-a l~JrE{e 

pmntive fcedhaek Ln global warming. The Rpt•£'iii(' 
ob)\'f'tJve.,. [If this study nr•• to t'1111ructcrizc llu• 
morpholo¢cai., dwmicu], and physicnl pmpt!rl.ws of 
thr> cryo:.wnic soils, :lnd to o>stimatP I be t·arbc,_l 
storage in soils uf cliffer~nl ~('t)SySti'm,... Soil.; wert 



~t udi~d llluu,; :.1 nortlt s outh lr;ln~t ·ct · II lhe 
1-.l p:111.1k R lvt•t Ba,,u ol A.t·c..:rie Ala,kn. I Soil pit:-; 
\ele SL' I~·c•tpd to n 1 re:-;ent m• J" l...a.nu ~·uvt•r cl;l~s~; f;. 

En( h pit w•1.., t·~~:avalt•d 10 3 It t•t widtJ 1"Hl at le.1.:L .~ 

fc\•t dl"l:'!• 11 11< ·~~ Lhe JH~twa[ru~t lnver w ll' d •t•pt--t· 

them '1 ft"t!l or 1:' ... <.: /f\:.lllut' wn " hmtt. •l h~· !.t>d,·ock. 
'"iOJil" ofill:l!< \h re tle~cnht rl tncl s ar 'plell at·~ ·unlmJ:; 
tu th l' Soil ..;ur. •·y 1\ lanunl. E!pel ia l tl lt•t1lio. w,ts 
paici to th<• cryr,gPni< slructun " ' ic•• c•(lntPnt. und 
d .. ~pr h of' i>t>rmo.lro~t l.th les. Sotl sa mplt.:s WPI't! 
m;.dy;.w tl m·c..ording lr the USD \ :--..1liona.l .::loi1 
Su1·vey L'lhorn tnry p r!H'Pdures.l 

Sod,., lll1 t H.' Cll:.l1'ltal plain \o\ rt h wet. rtnnnc 0 d ie 
t u ndnt H!gt•l atwn at • poorly to verv poorly d J•ained 
St i ocr•w•t•ing m loVI r•nl e 1·•· l pol\'gtlac> 1•r w~i r-· 
\\a :-< haH· n t I 0 i Ill ht~"' Ill I J.!hllie ll',l en.tl :1]1 1111'1 
l'htl or lllg,l ec·rh.t'l't'U ,JOl >).!HlPi J ~v~·lc•c:.; t h:t 1 L) 
itll'ht•,;o: o rgall it hyei::- 1>\{'r tlnvi:JI r!t•po t-Il'. r heol.' 
suib r .. ave an fdkahn • rt·~l('tinn th.lt til ··.trllftllat •,.; 
depo:=.it on th(• s 1il :.oZurfac~ . lL wed..,l'l- aT'(• comm m 
ancl l lwir" ,lUlllL increa"e>- lt·om youn~..:t•r (Jl•W-· 
centt!. eL po)l.Yl:W!l) to ollit·r (tlnt pol) ~on) :-.itH. k~ 
l••n:-;t:-. arc .tl sc c·om rnotJ buL ttrt: wcak.y d1 vt loped 
tH Ll cnarBt·l· th 111 iu tlw ltmdr, soil ;; . Sui! tL•xlures 
:1r1~ j.W:ll a.ud 1 tck in th•: nrJ.:.nlie !!J)l'f" and Fll iHly 
u1 eoarse Jn my 1r h~ m in · al su 1~tmtum. 

'I her · :1 rt.~ t'l.\'1) mrtj ll :'Oil >-\r•tlt p'l r n the ~ liH:ia c<.l 
t KHhtllrl ..;outh uf lhe enflstfll Jl •Ill. ~loi~L. lllln.fit•itl ' ~ 

ttJnw·.l "nil" f.,nm•t l in , .. dem••riUS [,It'S" II\ •'I ~l ·•c:i:·d 
Li U nlCln~ t h11 nc•rtl-w~ n I nnge of t Jw [', •nl hllls. l\lnitol, 
aeicl it tundrn ~rnls farml'd iu loe ss owt• ~I..H ttL! till , 
ext.·ndmg from -;uutb of th• nonm·1dH' tundra mntt 
1.0 the root~lopus oft he Brooks Range. Both ol hPi<e 
1 ~·pt-,.; of ,;oi I · ha vc strongly rlcw~lopt:u cr~ tlj.!enlC' 

profile~ . lc tJ wt.•flr;r,•t=; 'I lid sln111~l~ dl..'vLlop•·d fi ne it.~ 
l,.nAeR i11 :-; uh, Hl:; arc c olllJJtoH 'J l l ~urfact' un:;anic 
111\'•'1' eon,.,j"'t of partiull) l.n ''ell U~!tUHlpo~t>d ot'";l nic 
matlL'I'. Tl1- :'lllhsoils ;1re lo luty or ~1l1y nnd a re 
gent>t<"~ l \ ~~<'~t·d Ill., r m~ly nH ttlt>~i u ggcsti.ug R 
tl nctL a ll11g w:tt e r t .thle ;lml r••dut. l!OI with tlw r i11c 
m el !'all uj purma fNI'l . Tht> tlpiwt pi;!rmafro~t. twt!r 
huve muc y s1l y lo m ll'XI lT e nnd wt•llt.kw OJWJ 
fltoxil' strw•Lure~ l i< e-nrh J. Tlw r·onttnur u" tn11' it.•d 
u 1 gn r i <' h nriz<~ n u n d er t lw nyu r urb .1 ~: <f fll' g-n m1 

material in the imv~r twtiVf! layer sug~esto ' l p· 1eo-
tWittin whi(h Ita$ bt>('JI 1uudifictl by llw n :yogeni..<~is . 

Soils thmg lhe water tmctR :Hlll dm inage-; nrc 
\'t.::ry !lOUd v <l l Sl in~-> I . 111U tnuuu.ued dt ring m ust or 
t.ht' ~l'owinl! ~ · t:";(Jf1 . Th~: .... ulnuen;:f'u organ iL lti) er ~s 
r1•11l1llJ'•tllh rnud n\·crh 1111! , sl rtHl1J'Iv ~h.:vu' 
mino·ml subs11il. ~otl ~ fol'nlt'rl i n rlep1·' .,,;i • J.i a mi 
··.alle\ hortnm:> ar~ d 1minamly organic w ilh peat 
.lJld mw·k I ' l \"f'rS (')(('l't•t.l.hth .w ndw,- nue lu their 
lanc!Rc<.lp< p!;~il ioao;, rh~:st> .onil:-. nre -trut.ifietl with 
thin .1yer~ of mineral "oils. 
~UIIson t hl !ipar,:ely vt:~etntel upllll£1 11ml ulpuw 

tttndn!tl<J not hme rorm<lf' ol'lt V1 iLb.i11 :3 fe, t ofthl' 

"'utlnn:. rrl1t> .. cn«nn:1l Cn•t•zt• Llt:1w l·yde hat-. fL'-

,..ult 'U in ,;t l)ll~ly llL1VC)t1ped J;T'.lOIIIII I' 1nd pillt)' 
slrudu1cs :n the li ht)nzons. TILL· or~auic Ulllttnr 
oi.CCtlllH 1 1110n r,Ltt• i •·• lu'l'o . TIH 'l• .~oJ l ,.l gPnt'l".lllv 
hnv · n r •cl ~r·r hut.' dut• 1 o v. ti l lt·"lm<>£1 · mdi l.iun . . 
"'nil · nhm~ tlu· major 1\·t"r<iltllllll'],. al~n lwk 
JH'rmllf.l·oH wi hin 3 lc •1 oft h · "lit fnt·~. Th""'' 
:soils are cn:u·"'t' t\·xlur •d unc.l e.ace..;~tvely drninecl. 
Uncfcr <~ lHnilln• ve~et .. tlwn nn·er, bumu~; ,tt;l'llllh.l 

llttion has prodn('td vn \ horiz•m, ~~ttt•ndly lt -;s 
than :-s inche . .:; thiclc 
• CL Pin~ 

Soil Environment MonitorinJ! 
The r1hJ ·~L I Vl' S. oi l~ st 1 ly !ln In monrLOr tln r>Oil 

i••mpr-r.tlUJl', Wflll;r t.1l t. <tnd Gil n.••lu<•tiun-
ox.id:ui~•u j>ttl(· ll ialc, and !11 n~laLe the, :m;:1~un 

llll'r•ti- ''J llw hyd..ric ~t•iiH c ilenn th ·rl ftll' w •11Mtd 
ch•h rwatwr . Four ::til~~ Vl r. · -;elr:llt•t( .tlullt.! alar rJ. 
"'l'H w -;~tlu~n('n inclur 1 g hoLtutu iuJtd ft;r 1 "'lnpt··· 
anri oeslopes H a v. ututihcd un ])uu~l , ,., J:..uuht in 
Soul hL•aro;L 1\la--ka. ' l 'h~.: moniwrml-\ it1•s ~ t>rc 
s•·l!:!Cttd bccaust> nn r)x\'hydt it• C(tndition wat> sw~peetcd 
ill t he ;l rr·.t. B:t~et.i till fir~L ycm.".: n•sult ·. lht- sollti 
t•xpt• ~tJnced. both :-;ah' lft•d and 1educed Cftn(lit it n; 
tlul'iur,: tL.e ~o.vir I! .=.t·:thtlu tlm ... tlwr mc·~·l t lw ll\dric 
t-u!l ..; crt1Pn . Tlwll 'ire tv.,,·'' p, ratt~ wul~r talt l.•s 
irit>fltlfit•d: at. Lllll'OI fm •rl <•11• I 1 tJH' U[llh I' P, ft!l'l 

"omlitiout.:tlll\ snrf' 1 e infi llt'aliun and . 1 conf'int•d. 
om• iu th' 1111d •r 1 ·~ gl·wial hlJ. !'hen·""' 'In" lu <~e 
httle Pxch;u g> hetw~, 11 tl1r· r;wo : 1 quifct'~ . 
• (' L. Pmp, uud J). /JI~nmr • 

Characteristi c~ of Soil Organ it~ 1\llat.ter 
in Permafrost Soils 

'fhe ohjt!Ctiv<• s uf thl"' fJrotjcd Hl'P tll l'~t i-n. t tl' Lhe 
quantity und qu ·l1TL ,. ol :>oil ur!.'lllll: m tl.e t '11 . \tdlC' 
tm d 1·;1 ,.,oil.., .i. 1d to n~la l t h 1:-o • pa••anu:•h r -. 11 l ran: 
g.)>- nux U1 lh4• An.:ln· ltlllrlra L!'l:l.)'iY"tl·rn,... Pt>.Ulll· 
ftost ... oilb llt:crmnt rur 13' of t]w lr•tnlland ... ud':wt; 
but th<'Y tlton! uearly 3rt" rJfth • I•>Lal turre:-.lriil l 
l'Urbon. (\ubo 1 ~tiJmgt• iu ibe con .. t nl mm·Hh a.ra,; 
dept•essiolt::-, in 1h!~ uphtnd mni~t tundt•n, tnd itt the 
lo• t'1i' ls r·tng, l'rom20() tll 210. 115 t.o ~30, nml ;jO 
tn Jl :'i pou tt dfo, carlwu p1•r t~ubi ya.ni. rc .. ,:;pt·~·ti\•ely . 

Th ~lW data in lll'nt~l Lhal tlw pn·\r:iou,]y t·epur!t I 
.mwunt nr CH··h·m :=!LUJ' ,.:t '"thv Arrlh~ lundnt \'loi:l~ 
tmclc r •s1 HlliJLt•d b) !,It I I ' or 1 wo. Tho lljllnml 
I litH r.t . " I' h"\ c I 1 ll'cl 111 gnntc JJUnzoll .. tllLiil'aLing 
tn [•n•scLn '' l fh th 11~ 1! Wtlh ariHHi-l l ir-;ltltJ)ll' ( ( J 
da lJHI!; of ( 0 ~O(Hl y<•ars hetOI'C pi'Cl'i!'ll1 11lH~ 

delta ' C valut·~ mn~c ft·(tlll· :!I to :t!. I itHht:.: 1I H1g 
thP liominauct• t..f C'-3 [llcm l:o 111 <•arly Holoc••nt• The 
' 1ioaetiv i ly of<-(),} org Wil ll'l:JllCr W'l3 tir~l oL H1-Ies~<ed 

h chF miral ·xlradJOu with tiilule :~ lkali ti ,' lltion. 
[n urg UtlL soils. [e._;; than :1(1 i of' the tt•lalcnt·hon 
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are ~xtrae1:"1hlP (~ulL IJ],.J hl.-!t.'tlUSf> it is lt•:-s dN·Om· 
po~NI n>~ culll[.Hlrt•.l '•'• ith uw mineral ho1 iwn in 
which m~Jr• thruJ ;)()",,are e:-.:Lro~ctuhle The t"trhon 
r.nnte11L of "r•il Ol~.tnit• mallet 1augc~ ihm1 ~-1 tn 52° .. 
whtch h luwcr than lbt• 5R11o in twil~ •Jf thl:! tt~mrwr· 
at1• I'CI.?hJn. Tlw drmununt components 1n the extrnct-
abl~ fraction il"i humic ~u:it.ls, followed by l'l<'\ttr'lls. 
f11l\ ic aC'irl<~, 11nd low molecui:Jr weil!ht nuds. Mns1 of 
rh~c. uunextrar.tu.nt{• fr:H.;tlon are hem im.·lJHlo:..t" a.nd 
«'llllu!ost. 
• C.L Pmg aml (; .• r Alil"hat'l~ull 

Annual Forage Crops 
TI1c ohJodivt>s nf thi, j';tudy wen~ tl) detl!rmitl~ the 

frJl'u L!e ~ ielt! < nd quality nf f(lru g'l:! ]>eas an rl vetdte;: 
l.B L;l'Own 111 mm.LX.llll;un: aml inten;rupped with oatb nt 

'.uio\ls titrogt'11 IN) ft•rtilizer lev ·b, to c:-tilnuto the 
N fuatwn prtwatlal ,..~r pt!;J>= and vetdw.~. and to 
provide an 1~c rmomic I'CHrtpnriRon among Lhcse crop~ 
with forugtl crops curreut.ly ~rown in Aln,;ka. 'J:reat-
ment:'l con,.isted •II monocultlll'e oat~ fer ilizeu at live 
N ral.~s rmd ·J.. .. nnu' pll rph. V+ tC'lt, wmrnt111 '1 tc1J.. 
'Cauwvul' p1•nt>, aut! 'TrappLr' pen:o~ in mnnonJltllJ'e 
and it tetCl'uf>ptld wiTh t•:u,; < t two N I.Ht•-;. Th • 
sluLiv wnq done at I'o1t r loC'atwn3: Ddtu .Jmtt tiun, 
FrudJa.n.k.i .. 111d Nt n" tH! itt l ntCrJIII' AJn,.ka and Point 
Mt • T<t·nzie w Smlthc-PntraJ Al:tsk<t. Vetches gilvc 
v .... ry low vi ·ld:: al all ltH,;atmn,. Yield"' ilt !:>oint 
Mad<•~uzic w rr·low (wmully le<~S than 0111 ton per 
an 1 l w1th little lhffc>rcnce UJtWng treatments. ThiR 
was hkt~ly chw to wrJII'I' ;;tress at ibat location. 
Yield" at all Jnterinr locations were lllU('h hi~h~1 
1han at Point MncKunzie. ufL~n cxr tot tliu~ lwo lon'3 
per acrl' and oct:asionnlly rl'uchim-t four Lun" pl'.t 
UCI't:. At Delta .huwrion, uat) a·lrt:- ror .tll hut th > 

;,.em N 1 rL'stuwnl PXt:ecd(>UIJl1H ur m .. ·•~rnppecl oat-
p~a yields. 'lith .... as. in pat·t due tu llH)OH; gruz.iug 
on th~ pea JIO<h. . • \t Fairbank~ nn l Nl:!uana, tnt.ol dry 
matt ••r vwl.t.s fcJJ Hlt-JH.'8b: wii.hmtt N fenilizr•r were 
u,ually -.li~htl;. lnwe~" han fM f••r1ti17A:d, 
ruonm·Ntppul n tl:-, hut protein _,•ieldt< •,n•re higJH~t tor 
the nat-p~a nnxum.!~. l•o.cagc• quality annly;;PR other 
th:m protein are underway. 
· St,•plwn D '-'pamJ/11 and J!!i(rey lJ. Mrdguurd 

Soil and Crop Management 11·actices 
Th~ !Jlll"pOI'{ of this t.)XJ.H•riml'nt wa.F lu "'ludy the 

lonr- term effN·tR .!1' Ynrious -JUil nncl crop ruat1ilg.:-
munt prndit'C" un clry mart1 r yidd. plrtnl protl!i.u.. 
uitrugen JXlltion • . uu..l .,uil bml•JgknJ, chemicul, and 
ph:o.·..,ir.al prnJ.lert •e ~. Plul~> Wt>l'e ·~t.n.hlialwd at Point 
~I ;a K• nzil:' i.n ~outlwent rul Alaska in 1 9!-11 and at 
Dell..1 .J nncticm .md Fni1·hnnk" in Interior .\laska in 
U1!l:.!. ·md WL're ruouitorecl for five growtn~ seaslms . 
Crrop" im:lu<lt'd per••nnia1 forag:c leg-umes. JH'rl'llnit1i 
gru .... ~es, annual ~rains. and a non-l'roppt.!rl tallo\\ 

Vvl _!-1, i:'\o ..! 

tn'nLment. Euch tllot ~ tt> spli t with unc purt r ceiv· 
int-: an .mnul\l <lfJpiH:;ItH,n ufnitr(lgl•n (i'Jil'er·tllm~r 
nnd lhe <lthcr par-1 rt'C:liVllllollW N l'r•rtilizer. Ahnvc• 
~tnd below ~onn<l plant dr~· matt~·r vit ld:: and pl:lll t 
N conceulml1on" were nll'U:iur 'd enc·h ycnr for cat:h 
~pC:<.'il•s. Soi1 pt·opcrtie!! u1ea!'t11rr·ci iucludt•cl orgnnic 
carlton (l'), total N. pll , micrubtul hioma:.s C, nnd 
wet agogte!!< tn t.1ltilltv. Sun·ival of !t•gt1rue" wa, 
poor al De1ta .JunC'tl•ll. with nil bur alfalfa dym~ off 
during tho fir,..l wint1r .\lfalfu l't!r,.i . ..;t(·d thrullghrJU1 
t lw ~tmly, but c.tnmls and hcnre ~ ield!i WN!• pour. At 
Point rvl'lcKent.ic. lnng--H!l'lll ,.;ut·vival uf tUlt lover 
\\at> <tUllt' ~ood. At Fairbanks, :survivnl ofrl!d clov~1· 
and alf~lh w s goncl, and h1gh ~ ieldA WCrJ"l obtaiued 
tlH·oughnu l the .-;tlldy. Ni Lrugtm fertilization rc'-lulted 
in dr.Jmatll' yield i nc•,·ea. ·s fhr uon- kguute cmpr,;. 
!"ome le~umcs <:.howed no rcspon~e or nt~g<Jttve 
~espomw Lt> N fcrt ilizer. ituJ il'almg tba.t lhcy Wl~rt· 
able to fix adequ.Jt~ omouuts tJf atmo.~phe1·i N. 
1'uta1 ,nil C and N tl.id not chall!.~e uhfitnnt.ialh· 
duriu!! tlu~ courst of lhe experiment. R • th~ ·nd ui 
lht• t;tml\ w••l agerv~att• ~u1hilit.) wa« b.i!:dtt•:-.t in the 
Jll'rennml u'nJl"' .md lmH' tin [;1J1ov.. Soilmicrohiul 
hiumHss l' wq. hh,h .. h. vurinhl!::' wir h no cnnt>ist~nt 
trench. cvidt.-•nl t•:o-;cepl that vl!hll'b tendetl to he 
h.i.~ht:,t in soil10 cmpp •d to )J"l'Emninllt-~umes. 
• Stcpla•n D. 8parrvlt' und Mlclwel T. Panciera 

Mana,l!i ng Bluejoint. 
Rluejoint gru~;: ( Culu111 CJI.,'ro!Uis •'•:Jntldl!lu.;is}. 1\ 

lllltivt Ahh,kn ~J'IlR!'., t•nn bv a suriou:=; WN'd 011 
pasturtt Inml in Ala..,Jta IH'l nuse it nftcn OllLCIJillfJel~~ 
inll'tulUCC'U furagf' gri!Rf'~>l. fllut•joint }JrlldUCl't. fairly 
good qu1•hly foraf.!P cadY in [he crrowing ~o:nr;on, l!ut 
Llle lJU.lliLy dt.:n'L',l~e,. mpiclly tl'- tin.-: o,ea.-.on 
JH'Ogl'l':'H>e!-. 0! t~n u~in ~ herbil' irh h nnt an uptiun 
for tuut rolling hluejoin t. 'l'h • pu1·p 1::1:· 11f this :nudy 
wns tcJ dcterminH if vunou"' mov. mt:t tw.ltmcnt s. 
comlluJeu with various mlrogcn (.1 I fPrrilizer tl'cat-
ments, wf1uld i.mprO\'C the late :-;<·n,.:;on loragl.! qufllit y 
tJ1ldut.'joint or cr>utJ'Ol its ~r·o\vtlr tim:.. nllt)W:in~ 
more desirable SJH:cie:. to grcl\\. I utili~t·r treat-
ment~ mcluul~tl rw N ferlilizer, :\ fertilizer fiJIJlli(·d 
unct~ nt tlH' hugi nuing of Lhe> gr"w i r g ~c'tbt)fl , w· 
Apllt tlppli<:al ionR where N t' r t.ilizel" wa:. +!Jl!llicd 
um·<· t~arl .~ iu tht• '-t'nrwn and .tgnin when lir-t 
HWWI.!J . 1\.•l<twi.ng n •aLnn•nl i'i incl,,d •d non~. sm~l~ 
or triple ·u•ting...- Lloue ut ,Jiff~;r·,•nt tim~ Juring 
tht• g-roww~ '">~-''i,.:on. Tlu ::-lL.d\' \\.1~ ciL•ne neo1· 
Dl:'lt'l .hlnr•l ion In hoth 1'1~i) and Hl~Hi, addition or 
N !'1 rlthZl'r rt·sultt•d in "~h·n.antinl yi,c.id incr~cbes 
but onlv r,;mall increa:;e,.. in lntc ,;;eal!,Oll forugo 
qnnhry indices. J\lowin~ in .June resulted in a fnir 
nmottnt of regrowth: mowwe- 111 mid-.Juh· or lall'r 
resllltecl in little regrowth of hlu •joint . ~ 
• 8t£>plre11 D. 8ptJrrow o11d .Alidwe/1~ P11m·it•ra 



M.i ·robin] Degra d ntion of HydJ·ot,•arbon:-
f"rin~i!Jlt?.=> dP\'(')opr>cl in l,tborntory :;tuuie:; hH\ L 

~wen . PI l• tl l!1 1 fwlroh·tun t:uutnminoted J\ort h 
.') •P L,'l' 1vd pml. Tlw pad, whit'l. G rqmpl)l'lt·d "l 
co tr ... •· ;,mal, hold~ \'l!J v littl!-! w II• r nnd \~a·, ••x-
!•t•c·tt•J l(l be 'leu~itivl' ro ovPr ft· t tln.;il i• n\ • .F •rtt J~Pr 
lrtoa• me.nl~ .tpplu;•l i 1 I u• fi •1<11 ,,, t!al• d tb:lt 
\\bl'rCR::o hiormn :dm ion <"oultl hcsltmulnt 11J WJlh n 
small (1 .•1 ounc·t·" pt>r p•m nd) HPJ>hcllll•:Jn 11f nitrot:C'IL 
sligh t ly l.tr~er .J}JJllieutiull ... t2.s m ·1.2 oum•e · JH'r 
(}t>llnd) inhibit~rl hinn>nwdiati1111 . Soil rt:ceh in~ 1.2 
o11nct•,; niti'O!{en per pound :;:wwPtllc><;; mic'J t~b1al 
:u tni ty Lh.~n ,..uillh<"~t Wf\f' rmt f,•J tihzcd. 
•.Jolin 1'1 l 'ra(r~ ,,rth and ,/IJ(w Brudducl, 

Tub~r-Settin~· Pt·opedies of Potatoes 
P·1tatu Lu l ter fm·mftll('r' o~nd (lt·v(•IHpmeut i-> af-

J cled hy )!••netic,. < ml t•nvir mntcnt On•' •nvimn 
ment1~l hH t~1r uff~:[:tin~ tuher formalifln j .., ntln) •t•Jt 
>-Upph·. \V1: nrl! I'VHluattng- the impad nf mtt•Jg"Ol1 

:--uppl) ou ~eVL'l'lll v:1rict i t>.~ qf p(lt:noe~ l'ly , umvvmt: 
pJnnt~ \\'Pl'ldy throu~hoUI the ~rowing c.l'CJ:-'on and 
'lH'.tku r i nt:; ami t:uUiltinJ..! all tulwr,; :11 em h lJlllnitm·-
111~ iule. \ntl. We h.1v~ fou.uj that in('rea~ing niti'Og:t>n 
:-t Jl!J]~ to ! lu. plmls i.ll'l't'Uqes vine.• ,.,jzl <Jnd lu lwr 
•mdt•< tintt I.Hil tloe:< uut dl' ll1~ tubtrt' milialiml (J I' 

dc-vt•lupmPnL lr , .. onlC val'iPtil·~.llov.t• •er. high lt•vt+-
ol Hltl'tlfrl'U ff!rtiliwr (':Hl inureu ,t~ pnllh •t itlil <if 
(1'\.;L'r,.; izc•' • Uht'r!" whidl arc' I 1<·-,:;t·• valu • thnn 
mt>Jium-~·ized iulH·r ·. 
··l nmt'i> ~hd7VtJrlh and {lroould •Irling 

Head r ,ettuce Variety Tdal 
Fiftt•f'n lwnd.Jc•tLuc~ \'•u·ir •ics w.-~-~ cvalu11tecl in 

tepi ic:tlt•d Ltial:. a nd in two oc farm oh~ervn t ion 

triab i.n J ~96. Ttm·l• fidd planting da1l'J; wl•n• used. 
COll't>,.pnn•l nh tr1 {'ru·lv. intet·mcdiutl•. anLi l..ttt: 
pln11ting dulu:-. t1f' t.ommorcwl !.{rnwt•l', . 'l'r!J.i•-.; mr•a· 
:-.un·d indud~d hr lC :;i7.t' .illtl \\t•h!lJJ I p .. b 11'0 

rt-.:>~lancr· JC' rtr· I .tgtJ uf hr ~ul.., 'v\ 1 f, th~IPI'l., aud 
days to h<-tr' ... L \A-111'U r·•m·hm ·r! Will! laL:1 Jlll . tlll ·d 
1n W95, 'l'1hr 1 had th · a~ght!.'SLll Vi•l 'Jt 111-bl l'•.t 
rl:!!'ibtal1C(' ' 'IJ"·, tt!mVt· the ll1"8ll ut I v·u·ielit>r-; 
tc;;;tt•(l. I t:o ht!< d ,.. £e 11owPv••r, wfai Ia q.{t'l" L ltan 
d!~~ircd and,. dl imi t it s proJw·uun it \1<1.-kti. 
Otlu:r \ .u··r ti,;;; h.tvillf! de~i.rah lc .., jze I ip l1urn 
I'P,., i !'tl•~>r 1. 11m l luw p<·rLrt agr' nl lw.td d~Jfcct.'~ wert• 
l'n •m:c1 uwl Jl~· lu'ls I 12 E 
• .. fume.-; WtJlu ortT1. D.m Cm·lin1!. aod 8tcr•e Dofint, 

Bioretnediation o f !>etroleurn 
Contaminated Cold Region Soils 

TluoL ~h 'h "rc-=ea "( h, optimum ,oi l ni trog •n 
lev1):; fc11" l'r ;;;lt>t·in~ petroleum C'Oiltllminatcd ~oil 

havl beet. 1 ('In ted ln hoi h z.;c,fu!Jie .sotl nitro~cn and 

~oil wat<•r <Llntenl . l tl rlr.v ... lJI<;. wht•n• tnorgauh 
hill H:.•·H i::. di ..... uh.·l•cl in .1 1£<litLivo'l) >lmniJ qunntjf,v of 
,.,u ·l \\,Llet·, mic1·uLinl r>ot.tulntic•n:;; c:an hu ndvers(~l) 
.. t.t•c·Lt J lJy mudest levr·j, LJfnitnJgcn fertiliJ,l'r. und 
ll iurc.wt t!J tiou··nn I; • inhthttocl. \\\ h.l\'e de \C]IlJoerl 
i1 '>IIDT 1 • nwllwJ fur t.:HI ulatjlli! lil1lXII118l f, l'll)izt•r 
apJJh•~ 1nn lt•vtJ, 
··fomr's Wultt •rtlr , Mii.'t• Uew(Jlds (USA-C'RHBl.). 
un(l Crui;: Wm'llozrd ({}AA) 

A Nut rient Source fo1· Riorcn1ediation 
Nil rr)IIS oxidt•. a mtn,~·· ll-t.:<ltlt8Hlllll'. ga;;;, is lu lUf.l 

lvsf mla:,; il f~r' illL.el' iUl bionmwdwlHlll \ "IE'lll!:' . 
El'l't•<·th en e .. ::~ JC I h i ~ form fJf nit1'0gu1 h.l .. not prt'\ i 
(111~-olv ht•l·Tt estt.I1!J lh•<l. \\-e have dt•tnonstratt>d lhn.t 
hloloj.•wn l rle~r,tdation ( Jf c.oil ]ll'tJ·oh•um i,; tilnulntl!d 
nnd nitl'llll ... oxJdl.! Ci)ll•ttmt•d v.h··n nilruu ... {IXirln i:; 
atltll!Li w cont,1ru1n:1tt 11 oil:-.. ll l'urtlwr t • ~rmg 
('l)nlirm" tht•.;,. findmg-, uili'I'Jll.., tJx:idP, oultl b<.'l'tllllt' 
an n ltl'l"llilllVl' L(t tiLt: u~c o1 :,l>lid ( I t liq111d nitt•o_g-en 
fenHiz~tf' in hlort•mcdirllwn ) tew-. 
• .Jumc:s Wnlrt•rJrth onJ Cmig H'IJ(jlurd 

Evaluatin~ Weed Control Option.s 
Vnpum (nlf't.lm sodium) nnd h:1snm id {duzomt.>O nn: 

h,•in~ t•valuated 1ur w~..:cl l ,·om 1i in )tll,Hil and 
ve;,;et nhlc pr(HltH t ion rotatiull!- Hod• nwtc.n-i. d s are 
-r1il :-.tcrJl mts 1nd kill wer.l -.t:t·d~ rJ well a, growing 
pJanl • ' [' i H'fl( 11J~t I loti ~ll't' hvH J,! ll-'1 d 0~ IIIli. 1 i111e 
tre:llllH:!Ill -. I o "ed ta:e "'{•t_~d P" ' l11110ns ft) rn .. n l.,:t!-
ahl' lt·v ·}..;., ,\( 1 1 th\ 1r th . nnmwl Wt•r•d.::s i 1 ' ~­

L·1·thl•ltdilic.m h~c n 1rolkd tJH·uu~b t1· 111twnn l 
ruan 1 .[t,· hntquc..;.;. Out· ~tuCht·,.. 11 thCllt{' tl1 t LJr-P ,,f 
vapnm nr h.1::oamHI Chll ,·edu''" fJV~~·~II v.et.:tl c· • t~ •· 
t'O!->LS. i.tup nw• Wt'l'd c 1ntruL .11ld 1 ,Jlltl th • nnnual 
us~ ol' hc1'11ici<h•f5. Vu !}.t ill j.; C\IITron t ly b l1e leJ fo1t' 1111 s 
ll'll'. wh<·rea:;. kt~olmd i~ not .)'t•l luhclcd f01 11,:~ 111 

f!JtJcl <'rop pruducl ion 
·Ju.me,~; ~1(Jfu:nr/llund Do11uld Ua rlin# 

The Use of AlaskHn Fish Meal u::-. a 
Nutrient Sotuce for Hiorcmediation 

!'ish l10nemeal, u pt'<Jt't•s.iutt.: b~-tlr 1ol wt, tl~b heen 
te.~wd fl :1 f•rt iltz•.>r lur hiorromcclintwn 11! 11 u·G-
IPnm ·ontaminated ~oib, flssh houeml'ul i~ l'Jt h in 
nilt·o~t'Il lUHI plw-)Jhorm; wb ieh it re)Pa~>Cil ;1,; it 
del't)111po;;••:-;. 'I his pwvi<lo~ nUirit it •ll tur tiuilullcl'{IOt'!l 
thut. tlt•gr.tdt• Jtt•h~t•lt=tlllll O\'f'T" lou~ lime. 'rhiR 
r~:->!:'tll t:h " u::; cumhlltetl t•J m l!~Un 1 '"' ot .1111 ri(·nt 
r •lc"l~t· u ndeJ· '.Jri11U,., -m) ('(lllrlil i11L"' ud ,, tY.llu·tlt 
h•htt\ Hll' (JI'lumemc 11 1n p ·litll~um-t: •nl .t lllflll •d 
,.;utl. .LOlloT:JloJry tp .. t illtlit·ull' Lh.it fi~h h'JIW111• " I 
cau be an r>fl'r:div~o· h·l'ltlize.r ftor l'l~c-tl•t•ing ,. ntumi-
10 tf rl "0i 1~ . 
· ( rui~ WrJI'll<inl ( ( .rL4) twd damr'8 ~rll.orvr t/1 

~ um Ill'' ~ !:l~l. 
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Spruce Re .. ponds to River Discl1urge 
20 We exnminctl tlw rl'laciuuslti1, between while 

prut•c I tHlial growlh ratPr. anti Ta11ann River 
di:.:~.:hargt~ IH11l0UIIl ni WUll'l' p~r llllit (Jf timt>) ni the 
Banan:L::t Cn:t!k h..xpt riment.al Fun :-;t Lnuj:!-Term 
F.mlngkal Re~t·:.trch .. , c (L'l'EH). \V~ nbt!tined cru~s-
eet i<Jns 11f ... lute :spt·uce ,;tump-. frm11 a ret'cnt 

hnrve:;t. u11l corPd nwre than 100 white s pruce tncs 
t;.'Towing un !..he Tanana Hiver floodp lain. Unlike 
Ut.>luml trees. tloodplajn :o.[Jrl ce L!rowlh t.lid not 
respond l.o i:iUmmcr t.empt1tOLUrt>!'; nnd re>flpowl·•d 
lt•ss to precipitation. \ 11 hough the ring -w "iH hs did 
not r...'necl tlfJod t"vt•nLs, th1' anRly~es tlid clt>lPI' t n 
t·clntion"'hip he tv. t>eh l ivt<r d i .:(•harlle r .t It•,., 1md 
white ~'~PJ'U( t• rnclinl growth. Oi:-.chnrg1• rates un th~ 
glacier fct l Tananu Rive~· incn.•ah~ with tt.-mp1 ra1 ure 
as w •II ,1!- p1·ecipitaLinn. \lthough lwt riD'· WNttlwr 
lim i tl'! r he gTowth of w h ittl spn cc in upland urea-. 
th •«e MlUH.: WL'rttbt:J l'onditiunt- cun incrco~c river 
tli::.clJ.ttrgc. I hu proveuliug rNturod grfl\o\ th rHW~ o!' 
t1<10riplain tmes. Thesl resul ::- ill~Nl'SI ttwt t1oud-
pl.tin spt·uce bitcl> art! p10ductive for fundnnwntnlly 
diffenmt t·eaE"•ms than uplnmll1il{!-. . 
·l'hyllis A.d,trns cmd U/rllll Juday 

White Spruce Growth is Consistent 
with lncreasrd Climatic Stress 

\\'hi,,. :;.pnH:f.• '" oud ~tH .. f mn"' trnm Bonanxt Creek 
L'l'BH site W('I'C annlyzed by t""'l) unconvl:lntiowd 
tc<'hniquc~ . Passin~ <10 x-ray beam lht\mgh wnud 
llll'at-lurc.i' it~ density, :mt! yenr-to--year variationA in 
Jensily :tt't' n 1:1 tt>d t u t ltt> diJn llto:>. WtJ(JU prnLluct•d 
each year lnc•,rpu 1tt>s difl'Prt•nL ornount~ nf ,tnbll' 
it'rJinpe ... (clleruical vat·iant-- t f el~ttt1·nl,... tl1nl diifer 
unly bv the number l}f nr•tltrun:-) Olhet· ·tudiE!.:o bnvr~ 
e ... mhlis.lwd tl 1t. a11 iucn:!a~t' ITT the amcnllllt.lf the 
ca!lmu-l.J l!'lotopt• t C') t· 1mpart:cl to •he aormal 
C"lrhnn-1, in d plnnt',; ·i~~ue it< a uwusun.' of mois-
ture ;<OtrP,...s. \\e correlated l"tnhh l-lOiope and dl'nsitv 
vnhte::> with Fai1·lmnk~ m onthly Lempemture and 
lll'l!capit{Jtion data. \Vhilt> prC'viou, ::.tudies in :\ln~-.kn 
nHVt' established good CorreJatillllH llf ll'ef'-rin!! 

Vol.~~, No . .! 

wirfth with mu lti-y,•ar dimut•• in•1wes. o)ur resu\L"' 
Ut'e hased on <"orrt·h~tion nl wood fJJ'opeYtJes with 
dlmat•• in the year t he rtn~ W8H rl)l'lliCd . Other 
l:llmlit~A have detnt)nl'tr:ttcd that t lll' ma:dmtrm 
dens ily of latl•wond in r1 Lt'(•t• rin~ imlic.11tes m•)i~turn 
str~::.l'. Tlll' mnxim·m1 tleurlity t>ll li•W JCJU in Uw 
LTF.R "amplL• duung t h,. p(•rjml l 00~1 t 9~ 1 wah 
highlycon•latellwilll wnrm i\.l· \ andA11g11-.1 
tt?ll1p~ratun•s. Density lw t i'UC h d •J~f rerne high 
VruUPb lll lhe Jn;;l f•w ~t'HtS II'H:'(l>:1Jrt•rJ.1.C o!l1rir·h· 
m1•nt wn~ ne~-,.ttively cone.lut o~d wilh growth )ear 
pr~Cl[llL;Haon •md positively correlmed wiLh summer 
I• mpt>raLm·~:;·. Rcc1·nt oPlta 1 C l'm:jchment (abmll 
one m1rt TWl' thousand) i.;; th e hidtest rt><:orderl in 
the ~0'1' ('l' ntl.try . l.~oLh denr;ity :nul isuLOpe !lwusure-
mcnts eslri.blish thnt since the lnt<· 1970s \\ ltite 
spnH·c~ 1 n•es are expt•rit•ncing- c.xtr~mc h·,·•+ of 
climnhcal iv dnv•Jll :;tr'-'"· . 
· Vule,·ie BarluJr nnrl Ult·r1n ,Juda'o! 

Detecting Wildfire.-s 
Wt! ~bured te. .. ting I hrc(' d iiTet'l:!n l m~t hoc! for 

delet'ling m·tivt'i) buming wild~it·cb in h1t1'l ior 
\la:-ka u~ing dnll} Advur11 t:d Very Hi~h H.e!'olul ion 
Rn,homt:>ulet' tAVTIRRJ sf\ltdlitt~ dutn. We are usin~ 
1~95/9(i '-lltelht~ tmag-ery ,..;, h known fire locations 
obtaiw·d from th~:; AlaskJI r'irt• .Servict> lO t~Vi1lllutc.• 

which uwihod is best to U!'.c in t\iuska. Previuus 
rc·search on lit'!' d11lccbou using AVJ IHR ,lata. hut" 
lJeen mostiy f'mm lowOl' lmiturh·~. Uniqtll' prolllt:m:;; 
al high latitudes uH·lud1• llfJ dar.ktle" dul'in~ U11 
'~Ummt>r nnd reflt.•ctiuiJ i.u I be Ill rmal l1autl th>~n 
g-hc!al dl•Jto>=il. , 
• Stt>l't' Boles wul Dm .. •' Vr!rh_\la 

Modeling Landseape Level IVIanu~emeni 
Pre\•ious d'furt' centcrcn on de~ elopiu~-: a watPr 

hti.l.ull:~ mnclPI that could It(• :IJPlllit•d nt the !ancl· 
scape J '\'ul Ly v1rtue of its hicrnrC"hical ~lnu.:.tur~ of 
.. :;c~;ments", runnm~ot f'I'Ont a stream J'ear:h ur I in1. '" 
the waLcrshe(l tlivide. whi,·lt in tnrn js ulJtllviur-ci 
into .. ele\ U Llona 1 7.0tll'.,." . A wall!rBh "d ol' ilil) ~iz._, 

<:(Jn)cl he n .presenlL•d 11.:. t~>(lr-<uly a,. um• st•gm, .. nt antl 
c•nc t•lcvntion zmu~. urn~ f"inPiy dS Lriophy.sit·ril dutu 
ami com pu I or memory nll<•wc1L Current work i:-; 
focusetlor tMm;)atllg Lhis m ainf,·ome rcorlrnn 
pTn~ram nto a crn~&-platfnrrn per~-:onol nllnputt!r 
fur.rnal with a C1.mvenient ~raphk ur;er i nwrt'ace. ln 
add1tmn, improved .soill'1urfncc tempC'raturc alg<)· 
l'itluns an• hl•int;;" experimeuLed with :>mee sut'f'tH·P 
tempr.rature is n kt•:-· co11troJI~r ill An t i frP!'zint! and 
thawi11~ nnd is rc,-ponsive lu e~mopy covPruf,!e. The 
d'l'orls to huk tlte moclt'!Ln a fhJt•~ruphie lnfbr111a-



tiou t:)y.:;tom hnve not heon ~nc(·,·:-.sfulln tlutc lmt 
m•w approacb1•., w1ll tu.;! trier!. 

.John D. /t'i,x. . J r. 

Estimating Growing Sea:sons 
\V.· s t :1rtt•d n ruoje< 1 u:,;in~ 10-Jny .62- mile 

AVffRn sult:olli te Lialll tt' dt.!velnp u Arowing sca:-.on 
map fof the circumpolnr nnrt h pul'f ion ol r l '*" ~ I'Jbe. 
WI! will \ll"e d 111y A\'rTRR !l.Lta to de\cln!J n ~ruwin~ 
.st>ns on m11 p f{,r ru·ctic und t~uhut'Ctie Aln~-o~w. Tltl 
~!'UWlUf.! seasou lllnp willlw v. did<! t t·d u~ing wt•a lhet· 
"tattnu da a . 'h•vnl iun d atn and otln1' S(Llt>llilt> <lat~ . 
• i11!.o(h;•r (;nldmmr uml fh.ur· \'ei'IJ,du 

T1·ee-ring Evidence of Climatic 
Warming Stress in .. l\.las){a 

Tlw mdial growth ~i~1(1r~ of whilt• pruct 
fiH!R<;'J.rcd nt T•'<,rt. Ridmrd,.,on (n = 1B7 tnc-,) JWGr 

And1nrag" an~ at fiv~. tawl-. it !!on.~ 11.a ('H•t·k 
l . .'l,ER u eil..l· lt'airbnuk:-. (n- Fi~. 70 liJ. .~-, • • 101. .'\11 
~"JHHld~d to an ahrt'Jl l h,1 1g • in l.lim.all• :>itt1 e tlH 
lall ' 1 !·170>', ·tlt; r lll'fh llw r •, JUJhl! \'3J i ·~ lC urding to 
r• gion. "'''nd '1bl n' , and~ .· c.:undiiJon .... 'l'h ~ ~pn1n· 
gn. \' ' Ulure with grttllPr rr···L'IJ1ll HLiun 1 l all !:' Lill d:.. 
mor..:• wtth wa m •r ,;nmmt•rs at Fru ' H.eha d-,nl ·tnd 
[p:-;, chn·in"t wanm•r sunlm~t Hi nnd mor1' wttl conh•r 
summers Jn ll.u:: LT E Et sl'.allrl ·. l(ad tal !., JX>wlb el l l111:.' 
Fu11 [\ic hn.nl•:uh "lfll11 1>ll• was :tcceh•m Ling- iu resyonse 
t.o Wflt'm ing wh •n .1 ma~,;iv~ hark ltc \:!th.: I!J1il :cwn·, 
pt·obaLI, rda.tuti w t•limotk w·nrming '.Jtt:wd \\ide-
·" f.m.:aJ tl"Le rnortality. In the LTER Rl:Jndq_ nwui-
tu rNI , stww breuk..J1-!•' .Hml.., U1 19~9 lo 1 ~m l 
Hlf!~uJ·ed h'lrk ht~ct11• nt.inck, that. uecurred ,t;; lr··~ 
;.!l'r>wrh .v~, ,;h v.ing lm ... .<L'illy clue :n ··• mnmg nml 
.Jry11 !{. A lu'lt'-Yt".t. I'< ' 'nl f,'TOWth rlftlut!'liUH fr•)lll 
1 ~~::' ~o Uti:J ) 1 llrot:d by a sp1'lll!t! budWrJt'lll outhr k ·,.. 
uniqur• iP t'lc :mo yci11 r<>c·ord, :..U(ltJ(Jrting tlw \'li'W 
th<Jl outhreHk h.!\ ~1:.. (If thr..: illHl·r.l tlft' t;1 .10 ·d by 
rt•ceut ditnate wnrming. All ut her <IUL' and two year 
LT EH JITC•wth l'e<lurtiont< at'e cle.trl,\ correlate• with 
dim 1h1· I.'Vl·nll'o. 
·(:/Nil! J uduv 

lrrigat ion Changes Spru(·e nr·owth 
Whtle " f.ll'U•l:' [;t•ee~ C!J'Il\\1Ii~ 0 11 low t•k\aliuu 

uplru.ul -<ill" ~ i1 nmuml f•Jrt>-.;l~ (•I 1l1e Tanaur Y.lllt•y 
p t"Clrhtr•r· O.ILS)Jt>L' lr'LI.'-filll.!'i Ill\~ \rill -..UillJJl~-'1'~ ;iJ,LI 
lttrf.(er rUl\.(8 i ~1 I.'OcJl 11n mr t' . Tbi." j.; OJ'JJU~it,, frfln, 
"'&hi . i-. g·•nulollly l'Xpec·t t!U ll •t ('l)ld I r)rflal n;gion. 
\V tP:;tf•rl I he hypfll ll•sit; t , ,r s 1pplying muistun• 
would r~vt~rSt' thiJ; t.fictt n •• d pmdn('l' <1 [>UIIern of' 
l ur~er 1 i n~-\~ idlhs .11 \\ ~.o l'IIH'r ~umnwr:; l"ot tn;L!~ 
UIH.le1 lawu i.di~atit•n. Wo cored ·tnd ne.t~ur~d tree-
rill,.!" t:\Jltt>t tt'd en t.h(! U.-\P Chan<..L lltlr ·."i lil o\'ll , tiw 
~~~··! Wew Lib ·a ) , t lw l~o1 r WuH1\\ ght ~ulf cout'"l!, 

nnrl cl JlnVall• rt•!"idcn ·e .• \L I h fu·~t t W11 '-'lte:'-;, ~rn"' 
Wt>re in:Jt..:nte:d f,H. th,•tJ' ntiro I1V1'" ·1ml ha•1 .a !!t•r 
ring;:: in \\arm ,.ummt•1··. At. th · M.-l'ond twr) lnc.ti.OJJ-., 
ring widths for the sumplc;; v.m·e Ctllll t)a:r'l'll t '· ~t 
h:a:-.t 2ll ye:1rs under irri~mion and 20 year~ with1)11t 
irriJ,!ation. ln11enrly nil cn.e.~ .!l. thu sec.·ond two sites 
th•• t n:r•.: w1m1 fl'llm mallei' rill!.(s in v.anner ::.lllll· 
nwrs 1lU1 ing llu• pt~ril,d ot'no i rtl~ntion to l •l''"'f'l 
ri.ucs iJ.L warlll "'llnltn•'l's dm·ing the pP.no•l,,f iu-i-lll· 
tLCln . Nm11ly .1llllw 1•IT• lluf .!I 'dlL'J lln..! g1 >~W h 11 
\"ilrlll sllnHuer. ttnder rti~.Jt1• •II wn.; fotmd m J um: 
~drotlt' 'l'h '"'I' •s11lt, t• .. tuh]J .. h il-J at wl11l~ . .;pt UCL' i~-> 

::.<•'loPl'•'l:'l' nmi tLII't ' slri'S~t·rl ut this part l .i\Ja::-kn. 
Fme,.t mnn;l~~·nnmt t.rL•ttt tm nl!:- that pr11\t•nt intonr·(' 
mmpt~tl lwta fo•· wnte1 .... bnuld t.'"'P4'1'ii1lly bl'nt t1l w hi It! 
snntct. ,.tand ~rnwtll. 
· (; fenn -Juday ,wd Setmuntlu..t l~ou 11 21 

F."' m·•Ltll! Llw. Jll JUnl I)J plnnt grcmrth 1m thf~ 
l'at ,J i.: unpot rant !'111' 1>..a1·t lt ~y tt:m :;:;eJenu! aud 
:: L ,a• t h,tngt! ~1 1 Its. J\1,, I (.(' 1.h.:> t> t:imal ·~ nl 
g r nnl p m.lu1·1 Hill h ,. ,, hN~ll h .... eel ~n ~.;ompn t r 
m11del~ · uiJn~t· J 11. ~ntcl l ite-derivl'll Normulized 
lJuferenr.e Vog,•taii•ln Index rNDVIJ or ·•g•·~l'nne.,,..'' 
mt•(J,Ollrl rniJnL" 1 f tlw dilfl!r nc • in light. l11tting thl' 
t>'ll't!t ' .:o HUJoi'ru e n11d thl· I1J.!ht T'd1 •ctt'd uff tlw ~:trth. 
lnve::>ti~at.ors 111'1' uning :-.PVCnll year« ~al••llite 
mensun•ments tu itlenL1fy tr•'Jl(!; in the yBar-tfl-
yt•m· 1liiferem.:t.• in ~wtelltte l'C<Hiings mok i n~ it 
imtJIJtlnnf ttl vPr]l'y t lJp ~;ntelli e· -h;tscJ cwn[Hllel' 
mf!dt ! Lst tmutt'" witl1 un-LlH .. "-1-.l'UL nrlm••:l UTC · 

mcnl . . \ tnunber o n•HJ· hioh tt•n fae"t!Jf "'· .• uch as 
~wi t.(•hing anmn~ tllC' . iilt llil·~ f'N\•itting tlu1 n·nd-
tn'"'" 1\n1J time 1)1 tluy rhe r •ndtltgf; flrl' ink ·n. 1 ,,n 
~nllt.wnc • llu.l r > .. ult Wt• Ufil'd lfiL·~e-"'r..:al~ rt.>c 11 <L~ t•f 
~gTit•llltllf'll l c•rop !JI'OC!Ut:l ifJto ,tnd t-t'Pt"'- l'ing nl(• "l J"t• 

mt n · 1f' hin·h nnJ \\lute ~pnar,• over lht> pl!t·iotl 
1~~~-~-Jn tn tc;;t mntlr>l und ~;alt:llite e:$timalt::" <>r 
glnb:1 : 11rod uution. At1wng: the fma models t CHI cd , 
the mood FASI H arlju~l erl NDVl rcndinglii to lll'll· 
ducc th~. mo-.t nccttr.tt•· vnlue" . 'T'lJt• unward tll nd ot 
NH\'1-b.lsNI <·~I illlalt·~ ol J.!ioktl p lant produl'tit•n in 
t hn mqt.ld C.\~A hnH• !l·d n(tll 1. i m·t>,~~ignltH'S to 
, ugt(l'!Ool thnt giL>bul w.aming 111' , .. uh~Ht-t.lioxide 

t•nrit hmenl tlf th .1tmt'iR[llu t'f• 1 1~1 \ 1 . i.twt L:!fl~r•tl 
Nrtrldwidr· pluut ~IIiWUt. Oltr Tl'"ullti, hnw !Vf!r, lw~t~ 
1 h.1t Lhe anwunt rll tncrt.·URL' t h,tL f',oASA Jln·di~r" lMs 
uut hec n "' 1!-.Uri>d rm 1 he l!L'Olll\11 . A zyf t ''mot 11 · 
twnd in tlw !\D\11 dnt:1 c.m"• d by< ,·h~tngt! 1n the 
limetJfd :"that the ~tHL'Ilit"l.l!arling;; <H"t.! l;lkt.'h 
m l.SI he l'(>ln()Vl'd to obtnin Ucr•uralt.• C8timaLt·~ Of 
glub11l prOLiuct ion. ,(_, glohal w:Jrmin~ c.lnnot huve 
f t JtiUct'tl t ill' ,[Jnlmnt (If' Cf f(~l (;,;litllHlt• O)o !'iOfllc 
mocll l.;. 
·Cit 1111 .Jutl,Jy. ('ai'Oiyn J\JrJ/mMmm.. ftlatt/r.·w 
Th(lmpsr111 , Jnmt•·-: Rcmdtmw~>, cwd C/11 i~topht•l" Fi<•lti 

·ummLr ill:l~i 
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Individual Tree Vohune Tables 
Arcurate inrhviduul tt•~e vohmw.s is C:-i:.t!ntbl ly lot 

property ownt>r<>, indul'.try, and re::>eaa<t;h . Sampling 
nf wt it~· :<prUI'<: c,;~nt.iul wa~ compiLtt:>d dunn~ 
l99fl . A r eVlt'\\ t)f t lh:' sa mple ,.;Li~U~l·str,; additional 
tIlL .-; u 11m 1 he t'U ll'rn erlf.W of the ~>t<l tt .. is de~imiJle . 
.\dclitJOtUJIIy, then~ i:-; still a m•cd to ~ample lun~e 
tn•t·..;. Ont~ '-'land t"chet.luiPd tA·l b(.; harvesLed in Jnid-
o latt~-·19g7 hal<'; lwt>n identified with rree,; ~re.lter 
than 1:10 fcl't high 1 he mnnugcr o( the lund wa ~ 
w••lnctl'd :llld 1s ag1·epable lu .:.amplinf..! . A r vciunal 
scr of tahle:s I'm tlle Kt!nHi PcnL:.Hluln it-. plann.•d fm 
~ummer 1991. S am llhn l!' uf tn•t: nnd hnrl nWlt'ttT•-
lh!'lltS [Ol' othl!. c;peci 'R \'Uillirul••'l . 

• l~dnwurl C. Parkee 

Forest Productivity 
S it • intlex <' 1rve,; for hnlsam pnpl.:tr/wcstern 

l1 la~:k ('nttouw nod in uorl hern ancl sout hct.!n 1 ral 
Ala.,](u <ire done . Relectin!! sample t-; il ~" for bltck 
spnJ<:e i l'l r.omp lottld : fie ld ::~nmp linl! should hL' 
completed itt 199-;. 
·Edmond C. l'acke~ 

Forest Products 
l!.xpo1'l 'lla Pl<els IRri ti -;h <'olu n1 hi a Wp,.,bingtun, 

On•gm1, and .\-.111) for Aln~ka l mnrl log::; have ht>~ll 

impmdng Riuct· mtd-lm)fi. !\lew buyer-. have eli-
pre'l!<.ed mtcr~-.L in lo~t> . d1ip~, and "tunc valu~ 
uddf!d pmdu(·ts. Pul(l inwnturicf: remained hi~Iher 
Lllll n n n rwtputerl throug-h 1996. howcv<'r. Tlw pn I p 
mill al Ketchikan announced itR intent t.n clo~t> in 
enrly 199 t Lhi;; removed a withiu···s lnt1 value -
n.dded lnnllty 1 hat indUlled shippill!~ ruunc.l loge 
fr·om t ht> Kenai Pertin~ult. The hark IJL~t>t IL epi-
demic cont inu('S to 1L'tlun: the slum page\ .1lu ., a111.l 
•nd product upllon '-' fm "'p rurc I •\.:t. . A -.hot luge of 
h ordwoou fibf'r for pulp i · J.l rerlictecltu hit Pi!t:ifiL 
m •a1.hwe'l .:, l.ut~!i \ •it h in tlw u~xt hve to lll years; 
imlit·atmg potcnlial oppnrtunitn~:-~ for mn~keting 

Alaskn !nrdwuod;.: in tktl rt•ginn. 
• Frimuml ( '. Po.c·kcc 

Silvicultural Systems 
In l· all 19~·Hi, s urvhfd nnd ~towt h ot the Tok 

Ll'vel:o;-of'-Ciruwin e Stuek (LOGS) Wt•re a~uiu 
n,;,.;essed . 'rhit> wa.:> the fuur t], ~·Pat s tandard 
aRRt'R>.ruent . S,Jt vival for wl.llle 3IJlliCl hlack 
t>prut· (~, nod tamnr 1ek con tinue.., lu CXi'l:.'ell 90<\,; for 
the three :".pecies wmhiw•d, nn lv on~ ,Of•cdluw 
clied. This .,, ,1;.: JJot thii! L' aSt' v. i th lod!{Ppole pu1e 
when• lllOI' L' than ()flu, f; UITmed dnma~c nnd hif..(h 
mortallLy: ch tailer.lnn<lh s i ~ ol' 1 he mort a lity will 
noL he tarried m 1t until I h e HJ9i n~sl'~!>tueul i,; 
l'rmlplete . The thrl'e Hpl'cies survival cbta nnalysi;:: 

\nl 2!:1 Kn. ~ 

wnl:i comph:ted hy an NRJ\.1 ~tudent 1'01 a B.R. 
the,..is . BPcauF.e of dnma~e no1t~d ·u t..lw Hunal.U';; 
Creek LO(~S s tur[y, asF>csRnH.:nL pme~dure~ wm·e 
chnn{(t•d to bL mw·£' iw:lLu;Jve ..... i . h H fuJ I fall n~E~~l':-· 
nu.nu. Pt't!li.mir Ill\' n~suh~ llilll!J!l' 1 ,.,pruce gall apltid 
a l t,H k itJles!' sm ~~re nn ~OJlll• wlnt ... sprw·e Ire•·:'> 
than most other tn·v:; . Hruw::.ing dumH~~ to lu leral 
hurl.-, ucr·n.:;iooal tt-rnuu·1l hucl::;., und sruulllateral 
l.H anche::. w M; nuted un muny !':"pruce tn•r>s. lni-
LiaU\, t In :-. was 1 hnug-ht to be dut• t n tlw ,pruce 
grou"t:. l11 1l later nheorvutiuns sug~est haL •·et.l 
st iUliT\.·1~ ::~re the culprit. As n rl'sult uf thi ., dittllUg't 
p.tttt'fn rnten wdal d ist.anco nwa:"urt•ment." w • e 
heg\lu on all sprun• bet\Vl!l""ll the tilth nnd ler th 
years. 
• Edmond C. Pockee 

Managing Forests for Biodive1·sity 
A maj111 eonct'Tll i11 mrmagi.ug for himhv••Nity is 

lw~ tu ddi.Jw bmdiv~rsity nnd quann6· ilupat'ts em 
it Dis(·iphnP-. ag nr.i•·b, nud orJ,tnnuation" defin<t 
uiochversily differently. 'I his c·rt:tl tl's con lus ion 
aruung thL puhl1e· 'lb wt'll as lnnd manogcra>. OrrrinJ! 
HH:H~ aud ron UlUing into WH7. reJiulnr Wt'l~k.ly 
mel:'tin~" wen: held undc1 t he Ht'~::; of a non-
gov~rnment organization to try to reacl a l'UJL'it'O~U'l 
on what biudi·.'ersity mean in AI •· ku .\I 'bll! 

div i~ion exists ns to w!wthl~l' Llw •·onr•epl Khou ld bL• 
t:colog) ba<:ed ot· bww-!>shwrl. ' f'lt , .·~·nl (J,!!ic-bajo;t>cl 

dl'fiuitiou t ·)keto ittlo ar.t.•ouut both tht• living aJJr.l 
ll()r.hving u>mpnnt!nt ~ uf rr e• ,,~y,.;t •m; wlwreat:-~. the 
biota-b'1s,•d defini tion emphu,tz~ :1lmnst t.•xdu-
e;iwly SlJetic~ r idtue,!- nnd ~enl!tl~ vuri.'lh1lity and 
-.tatt•., lliilt the,.,e <Jro meal'un~ .. of Lhe nnnliving 
com punen ::; . For lund management to t·tfectively 
at;hinn.• stll ld{ goals, thf! ecological deflu it wn ;., 
~sl'lenhn l . In uttt•mpt ing to m<:a~ure hiruii\er ... i t ~, 1t 
is ph}!:!it'ally impo!"sible to invent01 \ t>H'l'~' 'lpt,li··~ 
rm a ~ite. Tho concepb uf··keyl'Lune .;twt. i(·"' n 
sp~cics thnl is n·ntraltu mnintn.iui11g t ""'"' luLL•grity 
of the eco ... v~tem, ;md ''imlicnt nr ~'>Jiecie.-=", a ~pt'Ci t'S 

w ith sut.h a narr ow L!colovi• a l t•1l ·rnnc .. or nmpli-
Lude lhal ·l.., prc:J•mct• ur . lb.;;t'lll'l:' i u rfllinblt:" 
1ndicntor of euvi.ronmentt~lt·ondition~. nre t.'Ssenlial 
Lu mana~; in~ for hiodivt•r.;ity. 'rhe b-rrl< lu·•ct le ond 
t he nwo«c· c:lll lJ,~ rnnt:iidercd keystt •w ;:;peci(~s 
hl!cattst- if their pnpulatiuus arc allowed to incren~w 
a nrl stay a l very bi ~l1 h•vcls. thPV tmn si~t\1 1 leur tly 
impal't forl'>' t .st H n rl structure, l>roces:'.cs ... md ot h "r 
~pe('ie~S. T he Town:'lnnd wud1ler, 'olelv t!t•twndt·n l 
upon dt nsc white "'Pntce for nt·~t ~it.,-;, i ; t n i11di•·n· 
tor oJ ~pnu~e forc"'t h(•allh· if 1 he :.fllllCt' , p·,. mh·,;1ng, 
the warblea wtll bt· misRinl! n!' Wt•ll. Unf(Jrtunat• ly. 
nu one Rpe~'iN' 1;:; n kt>y~tonP bpeci •:-; or an indic-atw· 
... p~:!i' i t!t-.. 
· Erimond C. Packf'f! 



Reforestation Stocking Standards 
\ l!lcan:h oili,L litAt'llllll'~ wn b ·:.:un in H~~tl; ltJ 

inve:>li~nt~.o I h.- pf'f'l·l·t~ ot initial c:~p.LCernPnt on 
growth un I y idd of _..\faskaH 'prUCL'. L vd~ Df 
Crowmgo :-itocK sludi··~ (f)innlnticmo; ·• "'I·H i11g:.. of' 
nntur: I "lm.•l,.,)' ur t'lluncll'tH \\httP "fH'Ut e ltla.ck 
::-IH ll.:~:. md S t ·.1 :-pru~.;e . ~llT.\'i\ul •. 11 \'e.-. Vd'rt• tJmte 
;.Jtnil t'. ~1Pm::- p •r .tt'J ~ lm111 CU!'I"t•ntlv . 1~•·cJ whitt~ 
l<(lrtH't • \ lt•ld l:til[l:'..., i1JI]1POI' l ll pHrttlll'Jthe 
E <>PU l UH'I l C:UI"\'l'S. 'J~i~, li'CIItgly ~llp)J0fl-> for 
\\ lllt~ "J)l'~ll'e UnO l'Xpltntlto. I. .I f)Ul'k Olllll ~1tk:1 ""Jil'liCt'. 
tl1c. prr:,·irm c•mclut>i1111 llwt ·••rnmtly pcr·cptt:d 
in it inl >~Lot:kiu~ of' fj() rrec JH. r ·u·n· io; Luo low. 
•l!..'dmrmd C. Poikt:e 

('IJ! Jitiuns tnntilliiP to 
dt~t.linc . Th! i'l [lllLLPI•et:t 1 !Hh du·un ted ~'lt lit(' 
d i lllol~l:!:; U1 lhe ('r IJ)l r Rn•l r n ,lsin. i.J d HllllJ! 
Lh~ 1\lutinll flllll tnt I cl ' ')Vf'r..; ;.! ld lla.~ C.f'V l'l'l'l) 

impact{!rl mo ... t of thew l\t!t' :-.!Jru · fell'"'~' {In • 11! 

\\ l'sr Jo;t(] or the Kenai p I 1 huln ; ncluditH!; lllt: 
·a lullm-nch Kcnm Hivt•r y:-1Lem. Et'f(lr ' during 
llu.• ]n<:t yPar t•mpha.sizt><.l tlw ltat•k bt•l'l lL· •' impacL 
and I a,; involved partici [JnLion in Llu·ee v.nrk:-;]JUJI" 
to ~..! i.,:,~t minate inf(lt'mahon. We arc 1 bcmJ!in~ the 
locus from thc lwt tit• Lo lbe impad:-- of tho iwt;lh•. 
.,wJclun an« :ong--Lt'l'lli riefolint inn unci mlll'lalily 11f 

"[lruce Lrt-t. :-: .t!HI tht> th~v~ lopnu•tl t of ap}ll'ua~he c; 

lu e o:-,y:.tl m 1'1'>, ot•at.iun. Pn";;entatwn Rnd puL1i 
Cat l!l ll l)j' I nC!'f~ I f' .... Ult fi :il'e pia LltiPcf for Jl)!}i . 
Durin!-! HJHf), rout dlcay fungi b •t'Hnw mut'l! 
ul1v inuo t.ntu ~ in flltJJ:it lJ •alth; f'ITorrs w•·n! 
lwgun tn emplw~il.l' thnt root tot ·1nd Willlithrow 
had lo he ,-t!p,uuttn . l' rP:o-t•ll('O of' f•JUl rlt t .t)" infv~.: 

I inn ccent.c•·,:; 11\llAt ll<~ ide11tiiiL•d ::.11 hcttt•r II'~L'lH~ru-
1 inn prt .il( ripl ions can br n ·ult• (' onifcl' wot decay 
tenlel't> al>lO providt• 11 :-Limulu.s t(J)· mixc·d ' Pl'r'Je..; 
mnnagcmcn t. 
· Edmrmcl C. H1chn 

Perntanent Sample Plots 
Art IHltlitioll rl :21 . ~1mplf' pi!Jts w~~~·p L•..:t.IIJ!i~lh .. 'CI 

i 11 l!HHi. 'fhr1•t- 1J! nh \\ ., t: t.•:.-.l4l hh .,ltl d 1D Lhe 
a11thuwed pw·t inn of thl! v.. ltile l'JII'UCe ,t·t•d Pl'l•· 
rim:l imi ~u·r;a nt Tuk. All Jti'O I ~~~Hi rl.1 l.t have h£.:1'11 
c lwckt"tl l or urror" n nd n f'lt•Hll ·et uf clntt: now 
t:< i l>t. Durin[! IH9(i, i 11t:rt:'~hl'U effr}rt w. 1s m:tr.k t11 

p:;LJb lish >lHJnJ)IP plot" in rm·o :::tands :tncl expand 
Lhr> plot _, ;ll o•rn i ltto lht• Copper HiHII' V:tllt•y. 
F xi•;ln ir u it1LU rhc ( 'opp•'1' B.iv1'f' Valley itas htJ•'ll 
ttJll<'""'letl bv ltf'1 h N:til\'C nml "'tat I liHl mrmog-

<'1'" . A grun L \\ 1.; a"' il.rdl'll tn ~>UPlWrl I !1 i" t•xp~L · 
,..i1111 •Vel the w t tw • .v ... ar . .;. 
• t:dmrmd C. i'i..Lr'l <'I 

A •10-Yeru· Record of\\'hite SprU<'C 
'l'h, pPrio(IH" nat ut.• of wlul1 · :o-[JT1h ·, cnnt ~wd 

st•••d prllCJur.l~•m j.., well known in hoth thl• hl1•1'1l· 
tur~ am{ t"m·L•::.t. mnnn;.tcmt•nt I'Xflt'rlt'tll c, but 1 ltL• 
factors that triggt:r the~e int•·eqlw.H cnn,• crop ... ifi 
nrtl wt•ll tlln unHHllPd \Ve tl• vei•JPL·d ,1 nenrly 10 
~'L"ll' t'L'Cllrd ol whit•• ;;p.-11Cf• 1'('1/ltH.lut:tion for the 
F.ti1 hank~' at'(•,t 111 l nl!•J il)r .\la ka u::.ing <•VLII'In[l· 

pmg l'IJII•' :1 nd ,.., Nl [lriHluctwiJ J'P<'orcl- crJmhttll'tl 
into •• tlr•t'l\NI iudex vnl11 . The in It·~; provide d 

rn~asure ot the availthi'1ty of ,f't:tllw j.)(lten1 u1l 
llHLLit' d rocw11 rl'nllr 1 ,.,, d I o cxcullt nt -.t·• d 1 rnp ..; 
Ol'('llrrt>rl up I'' l.! \II u • ..; IIJHlrl !tnJ a full ~t\ \'CfH"' 
scJ iat·ut~ tlH! uxt. ,rti •n;.JIIy ltu !!e r rup!> Ill" 195 nntl 
19~i . l:ln .. (t sRivc ~'t.:'ll' to-;.eu1 IHL,:! ' cone l'TtlJ)" 
year~-; did not m'<'ut· in Llti:::. l't.:• nrd, .dthough l.ug" 
cr·ops ticeut'J ~din 1~170 and lfl~ . \Vt• iml'!>tigatr>d 
llH. :, ilw•n1'1' 111" pn·cipit alim1 aJLLI ll'mpeutt url• em 
~I'll it tl.->tag t ~ ami t•\lo Lltt>lll" 111(•11 to 18 month 
v. htlt lllllt:l! a•prriductn: • t')Tit• throudt1Htl lltL' 
lwll-!-h'rm :»t d nnd .. t•n lHlt:x rL•ew·tl. C!' mnt1-
.ally mit ilttt·d rlnllq.;lll i-Lt ~~ tlltfletu-. lt In nn 
impol'l;tnt l'al'tw· in t·r• 1 11J p mil111 ,, 1 1h 1Hui -

co~lcd h,r h(1th W1•nth ·r rt·~mcJ~ awlt 11Jial ~rcm'th 
rel':<lrclb. l)tlwr :-.uu~t:o..Jil•'lll. ~·w~.J t "· su h :1~ f)rUll! 
t'n>st, r·nn pit.\ 11 ~II'I'HtVP roll• in t:r.tne and twr cl 
ct·op slll'<:t c:::. o: ahurul:mce. 
•S(ul/ Rupp. (;/~·11!1 rllllltiJ rlohlf ZftSCida, Les(i 
\ 'it•r(Tr:/~ . aml l'ltyllis Adwn"i! 

ln1agc Prot·essin~Witb GIS 
Ptm.t , lint• and pllly~·m th m t•n tl11.~ 

I1:U'klinne (.of mu~t ( •••uar,Lplul alllll'orm;tti(lll 
~y~tem" a pp IH·:t twn:.. luwg~::. au•l gt-,d. h n Yt: onh· 
1 • (l·nt.ly bt'Pll available> fm· u-c w1 h p11pulu· 
.\II·View f. ntl.\rc/lnl'o n (:-;')stem -; . Wt• ClllllJlft•t!•tl 
n I 2 r h,ljJtt•r Wt11 kbook l•) he I !J (. I ") 1..;~·' s who 
wat.t l" leant hnw U• U!->P im.1~1·~ l"1·um u til · 
l>t•J ~peetiv .. . 'J'lH. \\Ill khuuk uHilaint> .t\rc\'icv;. nd 
.\HC/INPO cxcn·i :!still illlngtl ~Ji-p]n,, :1 D 
'"'t~rfrH ·~ tii:;pluy, JU.tp i'.tlllling. r•·nulle :>e.rr,.,ing. 
lllliJ.I projection ·tml tlfll um", LJJ\:ll!e 1 ectificntJUn, 
un~upcrvi~t·ti e,; lu s-.il'icaLiuc. "llf> ·rvi ... ··d cl.t:-.,.Jfii·!J-
tum, lll'turacy ~·~~··.;~m ·n-, grid tiJll!r::tlwn~. illld 
:;y::~tt•m t i ~~~ nflll trtcks . 
·lJat'e \'cr!Jylu und K.!J.rl C'lwnR 

A Geographic Forest Ecosystem Dynamics 
.!Vlodel Integr· lNI Wjthin a GIS 

!\l<•{lcl" ng t h • b.oltl~) ol fn1 e~t r•t•t•"Y'll•m;:; It as 
be•'n flt:VIJh~d toll t:rlu\hinuticlll of I hr•oro•l iL·~ll and 
l'lllpirtl'a] UJlflft)9Clll' 1'1 pr '"t nting the fllllrlt(ln Of 
ol lore~t CCfl:"~'!'llllll l{t!l1t'l'tJ!)v Wltlllfl HD Ulldufint•d 
. p.tti.d contexl . l•winp; t(l" large spnt i.rlt•t,tllext 
wi II r·cq11 in• t lw u~c uf t lu•tn•.l icld rcpr~;~cn l<.t Lions 

• · ununcr I !;!H , 
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of c:1•iL ieal t><."lf.-,yr:;~.(•IU ftmction!:l that cun bt.: rt>pn~­
-<entr:d ou :m indiviclual cell has i!L It s ho ulrt Llwn 
he posj;ihle tu vary the :-<i7.e of the .·uut.le-<t t:dl 
fmm l U.H ·quare fed to ~-17 acn~;;. 

A forest ecosyst(>ru dynumit·~ modeJ wnH Lll'\i t:l 
opcrf that. ts bast•d on th(l ni trogt•n rrodud i"'Jl\ 
C'OJU~l'pt lor f11rest ~l'OVdh . !JtlerfnJ1 l( U:JIJ I) UllU 
mi.ct•ulJial df tcicmcy fm t'o1·· •J'lt tlu111' demmposi tiou. 
Cltmat:t; nml L'<'O$V.-.tun )(;ve l dil'lturha tH"I 'S will ho 
handlN! a " n~ .. Lrit lt·d ~toeha:>l i c proce.:>::ws . ' l'he 
rcslr ic t irw \~til I.e ha .;ed on known statt• hwt or 
relationshipa. Th~ ..;tnto factors ar~ U9-Nl to dt·· 

l'l'al>e_ a hroatl st·nle c.la,.;siticat ion of th~ lnntl.;c·lpl' 
to dcfme !Ju,. c limitations lor Lhe rund(Jinlv 
dtll'ivt:rl 1lriv i ng vat i:1 b I L'S usr•rl it Uw nlUdel. 

'l'he mnd t:' l h.lf.' be::en progt amcd a:-! nn Al!C'fNFO 
A)ll within Lh~: GRlD pc: l.ka~t. The c·u r{'nl 
-..:ersiOII o r t hL' JlHHJ l.l ha-; h~P1l Vl!ri flef) .lS fllllC-
1 ionn I from an indJviduallrt•t· ha::.is ( I 0.~ sqtlllrc 
feet.. cdl ... izl•) in 11 numn •r ui lnrctil Lyp~ s fmmd in 
Intl r io r .\1 ,1bka . Veriliealton on a lnndtocl JHJ scflle 
<:!...t-7 den··' c·ull s t;wl i t= J iffic1d r hee:n1se o t' <l lack 
••f th t a iled d a 11 I bat nm he u~t·d t.'rom nlandsc·::~pe 
pCr!-opt.>ctlVf 
• .Jvhn Yan~ 

Bosnia Oefore:-~tation and Commercial 
Timber Assessment 

Fit1al grouud a~ses~men t .. in Bmmiu were 
l:t;~mplet e<.l with the protection cAN.\ TO fon~l·s . 

Dat 1 wns ( tUL'ccted f11r gcouwtric war pin~ and 
nssess(·d 1'01 pm~twnt• clefor •:;talion . P.t!sUilF: >;ho\1.-
d! f'ore::;LHtiun iJ.1 Dusnia due t~J \'lar <tc-t ivitw" 1s 
mo~t ly in s mall ::u:.r••ngr ,.; cunnmlral~d arottJHI 
\'illa~w" hm t aken all ; 1gPI Illa il 1" ,.;ignilknnt. 
The llunl r ( port w11l lte uned t<J fotuE dfot·t .. of 
inL••n1nlw•ni Jectmslntetion and J't>clamatiCin 
~ffot•t .; Ill Bm;nta hy Lhfl Unitetl NationR nnd the 
World Bank . 
•Harry Uade1 ond Our{l Felt 

Developing Recreational Trails 
Hecentl) U.S. f~·t1c>ral agt•ncie,. t!t·c ided t () ~XJHIUU 

recrcationa 1 I mil aud ronrl wurko: in Al:h~ n Wt 
llalllpied v~gelatinn nod idPnti!'iE:!d .;oil l'llUn.J l~d,;-

Vol 911 Nu. 2 

N- Produl'tivity of Alaska Tree Specie. 
'l'he Jutro~L!n ]roduc.llvit.y <N prodLu•ti\il)) l'!lllC!!pt 

rt"pret-etth; one npprnadt for rlevl•lop~'1.:. all{ut·itlum; 
for cxpan,-icln from thH indiviti.uall n·~· tt > :-.tand OJ' 

lruitlsr.ape levels o r !"'F.! imaling of IJI'l llliii'V pr(lductinn 
across the ~::11' 1 h'F; smfac••. A , imple t'q,mtion l1i1~ed 
on theN pruuttl't in t ) t•Jncept t.:nn he u,wrJ lll esti-
uw tc plru1t p.-oduction fNrn the individun] tn·t: tu 
btamllcvel t;Po~rapbic untb. !\}.,~druum N-prorlu~-
f ivity t•qualJuns w~re devr loped Jor balsam poplar, 
while bi•rh :111d while :oprucu ou ~m individual tn ~· 
husi"' fvr tltt' tmga uf Interior Ala ·ka . .\laximu 'l N-
productivity NJlHttioill' were :tbr> developt•d fot• 
aspen, bttlsaru poplar. nnd while s lHUCt" on 11 L..uit. 
area hu,;iA in squ: .. m J meter.-. A s iu~lc L'I.JlHltion f<Jr .t11 
spedcs sarnplcd nud tntliviuu,Jl .-t Jml,., w1. dt·vd-
oped 011 n uniL Hl'ea bn!';is. Tht r, lr tlat •cl r>rodur·l iv-
ity tor test J>taml wrh in clm;P h,;••·l'm~uL w 1 h,. 
r~le:1R1ITC'rl Pl"\JJut t iv1ty fmm th~ ltmd:-;cttpo J>t~t·!'lpf't '­

tJve. The set uf l'l tatiunt< present! ~t can lw ut:~ed fur 
cah~ula.tiun ul taigH fore:,! procluclhnt~ iu n geo-
gntphic 1Hotl •I dt:>\elorw1l within n f1 1S sottwarv 
pack<tgt• m wh.u·h t lw lamh.caf,lc unit i:- an i11te~ral 
part ol' tbL modr•l ::~tructurc. 

• Juh rr Yari•• 

ticH on Porcupine l)ome m lnterior .\lar;ka t•• n."->~es~ 
the impact of re~·rcu limwl trail dr.:1 ... htpUH'nt in 
;,;uharctic, alpine c•nvironmL•nt,.,. Tlwre \\A<: a l''duc-
tiou in spPcies ridlllt.':ss and nn inc t'IH•' in pt•rc .. n t 
Vej,wtative c.'<JVCI by woodv pt~t·il c. aud forb9o. Fmd-
ingo wen.: cou,:.is t(.•nt with arctic· t.tmcl!'a unrler 
;:,imilai diAt.urb.tnt'f'". 
• Hun·_, Bad,~r 

Regional Economic Modeling 
Ju thi ,;; t-orudy a regitHHII c.>eonomic mudd ofthe 

NortotJ ~u•mtl Rr.:J King crub fu;lwry wa::> 1.h•vcioped 
to t•vnluttLP t ht• econumic impact of regu Ia tory 
\'hange.3 to the Nm ton :o;owtd red kin~ cr:th fisher\'. 
A rec!::'nl r"hnnge in thL fi.,h~ry'.s l't•~lllRtiuus ]eel t~- n 
l'undnJllentnl chau~e in the: WIW llw ftc:Jwrv iti 
pro:lL'I'llte-,L Tlw oriE!inul f11·et ~rlong ili::.tane~ 
hiJJhly 1·apitaliketl v..:s:;el"' \Hl~ t·ephtl' •d h,:. ... m •11 
lcx~al vessc• l,; j.Jrim:u·il~· frwu l h t Nunll! n nd Yuk, 11 

Delt;.~ n ¢on,;. Th~ loc.aliznnt 1 of t hu tll!et h.u: n Jt rmh 
cr<'n ted tlir.:C'I ~·ml'lnym(!u t r pp(JrtLni ticiS tor 1 hu local. 
resident!" bur bu c.'\lnt rihu ted t1• the lot-·,11 f'cont.uw in 
~e11 er:ll . 'l'h!:' l't',;ul ~of I he regional economic m~dc•l 
inclicale I hat the 199Jf iishcl·y. nu inclu~tl v 111 ·r-. 
infancy, v. · '""~ hi~ to ccmt.ribute cover· uJw-h ... n lf nullion 
r.ollur:.~ tn mcume to an L>c;onomic.!lly deprt'"'>l<'tl 
rt:>~t m of Alast<.n v. be1·e few lorn I mdllfftriP-" •xi:-; t anti 



Lhe p t u~~ects ford' ' ' luping LlP-W indn trit:s ua·c dim. 
Flit lll'rlllu t•. ll• tdt I t':·mlt s sug~esl t lte rei-!· u 111 I 
t on•• ti< tunltlh tl.,.n nead~ dultllled in 19(1,) . 
• l o lwo Uro•r h ' ' JJi/1 :\'o/cht•r. Marh Hl r/ttl 11 

Evaluating the Economies of Pot Limi t ~ 
in 1 t'l Adak Brown King C.t·ab Fishery 

Tlus s t Lln l'oeil :-eLl on an t•conoml \ ., I mtmn nt' 
t w p t <lp •JSo d p(l1 lim rl ~ t'o1r I h • ·\dnh I'''\\ 1 katt L, 
c 1 nh l'i~h 1 v. \mon ~ 1 h1• t"eHa(Jn;,. c tlt•illu Ctllt :-; idL•r · 
m g put. hmils ltn-: l11'1 11 a 1 ntlf'l'l'n tll1t. cl••d illill :.., 
t·J~lwr\' iwn·e1-' t" i nrfil'ctlC rh;-c1Jm.11-! ·ttwk • b111 d.lll 'l' 
' I hcrt' is a l..,o (' HH' n lhllt thl' l.trgt' alJIJJ)b~ l' or ]lilt" 
('.ltrit•u I ·' 11 1 Vt sdt\ kel!p smaller opo' J'tllirm nut 
ofprod.t< i\~ f",..l. ns ~ •Hld,.,, H nwev ,t.tl) 
I c ~u lt i 1(1i utt•d th t ch11~ to <;pt•<'i t'it s l t y 
t har:H tc i-. t' . pot . mil , were Il(ll • d i u 1IL ncl 
in f; tt I mli)' It<' ltrtrmful H• tht:.• i'ULtll 'JII'Odtwbvity 
(If the fi-.hCJ~ . 

·Joshu(! Gr. ntb ·r~ w d !l,{arll lh rrn· ~tiiJI 

T lw p. t-it l WrJ dt r•ud ,; h!l\T ht•Pn a PL't'illd of tumul-
ttwu-; c h a1 ~~! n A l.tt-<k ,t' . .., tt"th li hl!rie._ , 'llt . ; J.!U io£1 
lt n:-; S•'l't rtr llltiiC' f XJHLU"HJI::.. • ....11• o_lt:M lull•" 111 t: lilh 

.. t111 k- acu•mp,Llltl. h.J I)Ugl•• Ill. h\· t rntlidl.\ !!I'm• in~ 
nm tliPI'I.i·d h; 1 v '~tin!:{ t-<1'{'1 1. Fi··:ltt!ry m:ttlRI!t!l'~ 
] ol\iC' '1llll1''1tl'• llU"cl.J LCJ de\elop 111Rlll1g'Clll It 

~trn tt· ._:-i l's ltJa l 'rotcct tho c•1,tl -. o h~ot' st 1 · 
ot)ll 1~ ' Ia Ull l l"CJU J fl,1:n!! inc ll l->1 . 'r l o.; • Udy 

lo>c '" .~ c n •he twu mod cun m .ua 1 .• a lt ltlo 
\h ... ' • crah fi lwriP . 1 1c Bristol Ba•· n •d ~ n~' l'ilh 
:>her) an I the f\m;n~ Sed :suov. t: t ah f ,.1 .·y. I bt 

.tn .ilyHit> ie intended t•> f}l'O\ icle fi,hn. ll.lll !!t 1); 

,nHI imlust" J':1rtic ip.:1n1>. \vit h in-=i !:! lt L ... i iiLt) ~fi'ect1:1 
Il l' JlO<.: <; j i,Jl d fP.CtE; <If Vill lOL.~ .'ll:lll<l_L II)Ll\t .~1rnlflJ,tit,.., 

11 cl <l " "hl ft l \ll't j'j ·]!!• IL'" m...llltil{t~lll lll. 
• ,Jo. I WJ (;r,•t 11 b 'I • 

tudying Rec1·cational TerritoriP.:s 
l\ dtan~~· in } ,· purt o n nl fi shang em .\h ~ <a E 

<iu lka ua ltiver \\ ' <; n ••l l'cl in he pri!\trJU,.,: ~· n . l1 
thr t<Jrhli' (Jllll ••rp <•lu::;t• ll"ht!rnun W1111ld "<·nJ•-
1 Ut't t lw primur') fi,hing ~()lC" h_· >"t'i.l i n~-: up Plahu-
l'att Ler!'.Lorie-. nnd (I , f, numg the n . T im:- , JIIJII]l l c 

woulcl com(IC1{' for lhe limiled number elf £HI111UJ')' 
hull'" (plat c ~ wbcre L he king ·:tlmou wuuld hold 
> i01 tn moving up .~tream). Once .t primnlj hoi< 
V'1R 't'lfJI1Jn.:cl". tht• pnt'l\ .•muhl ~ta ·rlw n for tht ir 
Wit! J t 1 t'' J 1.' \l.:ilt 
Tl• lll!W pa l •tn i-. 1 J thh "l~'lt v ,l]l prinH\I'y il nd 

·~·cum! u·y lloh•H lhr ~~ nrt pr>nod nmi tht•ll tJHI\t' ou 
llw 'lllgh r ... t lwn rnn Jl wlwj'~·v •1 lw\ a rc ut lw u al 
nf t lw tlav. Thi.:: p.t!l.t y a r '., (Jh-l'l'V;l t ionn l dat H hoth 

conflrrtwtl t hi ~ new patt Pnt .mrl 1 <"~ 14 ·d t lw · ~oflnt's::;. , 

,,r· he new l(•rntl)l':~·.s in to•ruro.;, f l'tlber n inimnlly 
l it r.•nd iu~ lbem m· lll 0\'101-; (Ill 'IIi hen nt' t.;;l .~ 11~\ :ul .u 
1 11rea. Thi"' • ~oltt\e ... ,.," w 1 ~ •nh If I t :, lf ·rlH J\'(! 

i5 nHore •i• :-TIJittvcoftlw new t,J , 1, · 1L '''"· It 
\'O il>' bat•••· -.tin~ that sl'VCI'lll prrn r · u!e, 'lid nut 
h n•, onvone c·nmplll!.. ou tlrom dmmg the July ·lth 
\\eektonll-a fHH'l•ld ofp •nk 11 "l' uul cttm(tctitton for 
fi .. hin~. 

Nt'\\ fighinJ.! rt.'~ ulnti•Jn {(lr 1 W 7 ltlllY e ncOlll':.tgl' 
UhH'C\ ll.~e f i ll l'lllj! tilll4'" wlwn J:(LWi t.:.; tilL' llOl ;J]h}'v\·t'O 
to us1• tlw riwr. T ill' ub~I.! I'V.LliuiiS li.Jr 1 ~*97 will !{)cu;: 
u11 L lwsl' titue 
·.Hull ,Juh••ltr ill,· 

1'hc IH'oLh_m-. of 1btnmmg <Jdcqu.tlt· 11u •• d nk· 
1 1 1~ WU!t•r nnd ,Ji:-posill!! ot ln~UHI :lll rl .. at I "tl'-otC 
m 1iw ArL'l.tc haH: letl to) ~n unitary nnd '(lciall' 
unlH'L't'p L. tldt• cnuchtJOil~ . \rlv tllC •cl I 1le ) ;,l~.:ms 
fol' Extr~me Environment (r\ L. " T·~El ()toVJdeti u 
~on lutinn hy nppiyi n!! A~A-dl'\ l' iopC>d tcclllwlo-
gi,• i n .t lt o ltstic appr•>ach to clim innl.:c the honey 
h uL -< ( t. and npt 11 ], ... JOn 

11•-. u,., .. •m .. tro• 1 • >r. tinuin~ v. ith HI ut ~ove!'nmPn t 

:tm1 llt" ·'~"'ik LJlll'i.!l! in the :--if!rth SlnJU Uoruugh . 
\\' t ! :ll't• LfllfJht 'il7.tng t 1 C rn t rt IJ,•I( l'llVirllUUH'UL 

11'{1 will urt· 1 omptllll'lll ol' t 1c pn!juc 1.. l'lnnt • nml 
finft ~dt ll:tlHpJa ) .Il L' 1' 1 p•wtnrrl p;rrt ot \~alt t' 
IJttJ iw tlloo s~~tt•m · \d.llli(•nnlly, 1 1 Pn>Vtd • 
frr· ~ h 'JI.;gr>t; tblc· 'lr111 n \\t.!J'!i ~n' ~~ (1 .L I .... l l"l' I o t:h 
~rc ofpoot· quality and e (tel'SI\e. l\ tl 1 1 ,r, 1 · \l'l"Y 
importnnt ill rPmotr 'ilLI!~es und nvmlnhilit~ , l 
ln· h . hidl 4unlity product may help im ~ll'( l \'e 
d:c s . There i, ul•u n unique market in!! fiJ IJlOJ tll-
1 it_, 1 ,,. Vl'gl'L,tbl t},;. llow<• t ~. atlil l"infi.:h l"ll)m lin• 
fl'IJZ(~ll ll(IJth . 
• Cwoll~. Leu is und [){rL iri /,, nahr•nla•im 

Marketing Coopenttives in .Alaska 
' l lu. nl i • i .. <~I i Jtl'flJf.:<'l i l(t ·t.hu;au: und 

do\Jl'lr•p 1-- ·rv r .,. ' · producw,; and 11r 1cu~ nr -
inl ell. red in t onmn~ mnrk, tang c oupt·r.ttl\ e~. We 
l1~gan our wnrk in Dnh 1 .lun• I •)II v. t lll "t'\Ol'al.i,l -I'Y 
fnrmcrs. Wl• a l"r• wurkc·d with \Vr.111gcll u.~s11h 111 s 
int1n··tt•d in ~l boat hn1tl out lncl rlr~ dw·k, a td: 11 
~t•l is • .: cuopel'.ttive. ,\lol:>t r t' t nt ly. pon'-'• ' d 1 i 
t .. ..\1 ~k11 Economic Dtvdopmcnt Cenl< r w e 
Wl•nl l• l l·nala ~ka ~o hclJllh<' l nala 1 u 
Pa-hcrmnn'~ A, odation he •tn a c opernthc to 
lt•l:it' a multifunctwn t·::ti•J{IU Jlroc.:t•,sinl.! lllant. 
Thc· IILUt!r ".1::- the •mly g t'OUJ• wh•J f01·m ·ll o 
C(lllpt.:rntiv,• I<J :n'COIUI>Ii"h thmr CJIIj"ctiV" 

Cn<qwrn t i VI'~ n t•t• ot't >n mi&uatdt• !'~luo• I a:> a 
\'nhit lt! 1hnt <:11n be u vd t1 1 ulil.riu ~JSiltS 011r 

1{1'0\1)> .~t nmglv •m JJh: lt;l:lf! th.JL ol { onper. li \'£' i~ fl 

.uum •lf'li 

2 5 



26 

hu in :;<; . Jt i,,.. o uly ll" stt·ong as it-.. tnl l h •t 
becnU:sl' 1 he mLml>Ll" own lhr• cooJJ"rll lt vf'. Tht'l't'-
ror(J, thl' Oli31llbt I'S lll ti!'lt under,tnml th t I I' UWll 

hu-:;ines .. e.j. thet• •JWII bueine .... c•h.icct ivt·~- Hnd 
thoil own t'inancial, r·a ~ h :mil prm.lun no ... v :.tutus 
bL f'm ~ thev Cllte r: i11t0 8 Cl)(lpeJ•ativc bUtiiOO:-" With 
nl t l':-. I mpMLnntly. lhc b'TOUp Lhat v.an to u•·t 
nH ll'tati\e ly mu<: t lulVl' a n•ry ~ptwifit• ohjt r·tiv•~ 
and thn f1hjecl ive ll1 U!"t hn v.ithin the m('l I" •lf tlw 
group to tlcl:omplb•b . The Unnla-.kn g rvup h1 l'W 

thLit· nwn i u11iun~. tlw:--· lwtl ft v~t-y ;.;j nplt 
obj • l'tave: II' 1 e"" ftnli"b iu th.-• li'Otmcl und (•xport 
llt PJ iu ·1n cxiq tmg marketing r.huin. The ohjl'l'· 
ts~·t• W'l \H:ll v.ithiu tlw mealls of the ~roup . Till' 
Un tlaska J:'isherman's \ ~soc iatwn -~hQuld he on 
thPl W ''V tO • UCI"" "'"'· 
• Cur<JI E J.cwi.'>, Annett J,1Jr<uwn, llwh (7r•i<'r 

Alaska Grown Products 
Th\! clnsRromn j.., u·wd as a pn t·t of h•sting 

cun~tmwr act't!pt:tm• • 1ll' Alaska Grown prutlut't .... 
In N RI.\1 ~l l (): .\gricu hurc 1 Cnncepts, W£: h:tVl! 
t·cmthtcll'" R('nsury pnnL•Is, prcpul'ed mnt•kt·ting 
,t ru tegies, nnd <'rc:nted lo)!os for Ala:-ka bnncy. 
r.:u·rots. h l'le~. pnncoke mix. u l u , und tomatOt!.S. 
Mo:-t rPt:t t.t I) w t ncl udcrl JlftiCcs,.,t•d senfrmd 
product~. PoUt d 1illelr; t•nhauted with u whey 
prnu url onl) ·t~d 1 r•omhinati1m rJf a wht.•y n?d 
... odtLm tnjecti<m werr· cvaluut,~d by cla ':ol' ... Ill 
Fairb< nl"' •tnd !'ulmer and within t ill' ~~·awral 
populace i1 -\nchoragt:, l·'nirbank::-. a~ ll''llmt:~· 
'llw ohjec ti nJ .,r th~ injuetion wn" tu f1rm l he ft-lh 
t ill~t~ makln" them acccptnLlt• r .. r tbw trl the 
frt)Zt'n, h eldcd tille t !TlHI'ket. I hl fill PI ,.., we 
set\'Cd V.l r r: .. teameci in tray~ to •1 m inute uny 
cunf1m1 dm • t .sblt! from bn•arhttl!.. The Jlr(' ferrcd 
rnix v.HR lw , c.unln 10tiun of whey nnd bUdi um. Tlu· 
pruduc:t 1- a p n•d "'' CJS;:;Or to in iL•C t i ng arruwttlltl h 
flound t• r . Tlti.· nnunderi. a :;oft fi,h whir.h PH~,. . 

ently h ct :> a low market \'::J iuc. Wh •n i L i,.. 11 ~-ol'd a 
all it i; u-;t'([ in -.urimi. 
• ( 'urvl E. Lett•i .. Jnl111 M. Prem:.it .• Jr~.~lwa.·\. (;reeubel~ 

Vol 211. No ~ 

Mining and Forestry Joint Agreen1ent 
N~gott.tt i ms lWL:IIn in CMI.v Juu.-, bt•tween the . 

Univer-it y of \l.l. kn untl 1\ln,.,.achu-..etts ln-.1 Hlllf' ol 
1\ 1'1-nolu~·. havt• cu)mintH• din fll'eliminat')' . 
nwmot·nndum of ngrt.'anwnt bctw~··•n t lw t\~U inl'llltll· 
tiott-> t 1 develop re:-C!llrch and 1icmonstratiou prOJl'l t l' 
in furc·~t:n and mining. Till' obJ •ctive ls r.o UStl 
aclv: lrW£-ri wt•hn(J)u~rcl'i tv l'llhanc t lw valuc.-urideti 
timht!r industn· in Alaska and w dt•velop eith r 
'ts , 1ltt> ·or mo~·e .rt•mott! mim•rai dL>pn:-it~ th,Jt ru<• 
uol now t't•a. iu1~ to msne. Ll hntb imhs .. tric where 
suppl :Wlll'tt..,.. 1 l' rt' UIOLC. Plll!rg) i~ u major ··o«l 
fnctor. \Vu ,, 1 i..:" , 1 ,o :1 probl IlL 'l'ne 1 wu in t i t:u l tr>n:, 
willu--~ ll1et1· k' owletl'!l' of r tW mntul'ial ~upplwl'l , 
t,~chllulog~· dt•velor)munt. und c:ommmuty ~conumi~ 
rlew•lopm;;nt to e.nhHnc• tP·hnology und lcchnohH~'\' 
~ran:-.fet· to 1ndustr) in \1, kka . 
• Carol E. l.4?u·is aml Rui.Jt'rl Trent 

Economic Feasibility StudieR 
1\ 'recipL; for conc.lurting and OOill!)leting econonuc 

fea. ihilit • :;tudie.. t1 develrlpt (I ntl ff' ted tlti'Ough 
lWfJ pr.onumic fea,ihility tud1c:; r.( mpl. t P.d ff1r tile 
ciLi<:~ r Wr.mg II und Shakloohk TM hrst deter· 
mined that n h1)nt hrli11-<Jut nnd ctr \' dnck could h~ 
co!lstrut·t~ ·d nml opt·rawd 111 \Vr,ul!~f'll with a ;:;light. 
margin or Jli'Olit.thTtv if Jnvnrabl · lonn rntc. could 
bu ohtai nl'<l. Tht• ~' <Jnd d ·I f'rtllim:d that it WD."' nc1t 
f(•rnihk to 1 Oll."t l' llt:l • mtbin~:d filih Hllll reinrlel'r 
proc1> -.. ing plant sr ")lutktr 111ik Jll'tmnrily l)('Cau.::l! of 
lllwertllinty in ... upply (If rdndecr und ~:ornpPtitioll i11 
fi~h (ll'OI' i-Jill~ . f{c..;t:Ul'L'h n•;;Ults bowed thnt the 
ronnuumtv m u;L want tO pur ut: economic develop· 
ment :mrl ~<,mmuntly rm•mbt)l'::. mu::t hl' nn inte!!l'UI 
part o thu plannin~ and unplcnwntatirm. 1h 
rctil':lr• he. must bt• cugniznnt 111' tlw community 
~..-eunrJf' il tu d lit~ tyk prolih•. Finally, th plan th.., 
cummuuitv nnd t• sear• ]u~r compl1•te must lw re;lli~­
tit· in it~ e~pc·ctat on~' Th•• n•scnrcher ~hould ru•t 
l•ad tbe c•c,mmuH Ly into hclicvmg it t·;m contpl"IC n 
pmjel'l jHst bt:cn 181' it W3Jlt5 to clo so. . 
· Christ itul A } ot.tl~ (Rdll and Carol E. l .. t!lL'I. 



Faculty 
Publications 

January 1996-December 1996 
.Journal Articles 
Til.ll 

Th X. twn d S tl .S11rvev ( • ... , I t' tlntnb,t !' 
liJr twrmurr• •·1- 11'f .. tt•l "ull>' ~udi,.ols) 

:'-Jt•ar-i:mg 11i · a nul:" :-;]s uf unieulm and 
• on'vt·ntion<J tillerin!l 11Pftl-i,.;•J!{<''' j, i.mrif'y 
linet; 

Ttllt•r ' mlt'll lllll •md ,.;tll\1\·al ln harJ .. ,· -.; 
illllta!JH"I'd b ,. 1var and muna~;~n· • 1t 

A1 1\11 'JlTL·Lhr<J•n ,,r •·I nmti~ ·'' 11 fnr.tm· 
rt!gtul · in Ala ,.;l4, 

:\l_yron hhw l ·], , wso1querwu nu1r Exi t 
<Olm•wr .• \1 1, ka 

llr11•kh• in .J.fr .. ,J..\I. KimlJh.'. 
( .L . r·n~ 

J l::nn lltiiiiCI . T . . I. Ynri·.~ 

Hcllll. I>..J.. E.B. Alh n. J M 
Trapp 

E~timnted !'Ctmomi(' iriiJVH'l s ol J'Otenti.d tiPJTrn iltn, M .. K. • ntld lt' . • J .. 
pnl tt:~ rh.uu.: •R fll '<'< llO!! th1' iot ,j ·dhl\~ tnlt: '•l'h•llh<=t~, b.M. I~ •llr•r 
Clt h h fur poUr..ck 

l'rrJp,.l.'ll~~ d ,c,il tf, ·c lt~Jomenl o. la11 HlK.•JlL~. C .. C .l.. . . I-'m • 
pi, '"l '<.lll' I' llt~!. . soh u •m ~ew I'll P(•nm~:~ula. 
Jllll'thwo•;;, t. AIH •k 

ln<iuc.ible CXPl'El~~iun of plnn1 dd'<!llH' J.!t!fitki Hu•ng .• ) . J. li 1\ll'i \pa•h 
in lntn~ge il t ubnn~ h~ toxin~ 111d toxin-
senti"" l)f [• ..... ,./(J~nwnas .'• rilr'.[fJ(' pv. tahuci 

Pub li lu·u In 

8mf8urlf'..o f111ri::un ~7; 1 11-IJ~l 

'wwdi11u Jnunwluf 
JloturH-; I I H6 Hjrlt' 

Nortt1 Amerrta Jmtnw/ of 
Fr •• f1 II• ' \1 tnagnn•·nl 19~(i: 77H-
7f'.2 

I ·ml .md SJtt- \l mnr<>nwn& \rP lh.: Kt.-) t ' 
nt1ummr lc•c Wi ltli>nh;-;>< 

.Juht!n\ ilh·. A. lntt•nmti'''"ll Jn1tnl J/ ••l 

hffll.aCi(•..; 11f 'f'1 it iWdf'rfllll U//'oJI•irirfc ill I he 
tot ll'ul nf /U ux:tm1ia .-;ololli •m tuH.I'tl.l)(b 

Cnnt n I ot p··tumr:t :::ldr•nltinm .;t(llll 1'1'11 

"Ni ln I ridr ril'll/ o otrOI'II'ldo• 

~Vild n11 lt:!l.~.{ 2. ~ 

l ewi,;, C' .G. , li (;dt•t , ,1, 1 •. Arui.Ho, Nura{ C.l{/l1LW!i~~b i.i3(t;):liJ 17 
C..\. Youn<.;, ,J..\. C r 'nltt•J~ 

Mc:Bt•3th, J I I .. K CllrtH'llll't' 
M. ~un 

\l cl~eHt It .r. H .. t; !.\ :nhekc. 
P. Wngn••t· 

Am. ricun Pot11f11 .J. ";":,t.i7 1 :'!7:.! 

~umn~<•r !»!.1 , 

2'7 



28 

fnh 
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prorlucllnn in ~LICCih~irllllll tn i ~a f4.1r<'~ts 

em the Alnskan lnLcriur 

fte1.rions of tlw genanw tl riJl nlfecl ngro11onnc 
ru rf"ormru1rt• in lwu-row hnrlt•y 

Hlmote s~nJ;ing c•)p;U~ut ~r'I!R~ .,., 1thin 
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FY 97 research funding 
Grants and Special Funds; July 1, 1996- June 30, 1997 

National Science l?oundation 
Don C :rill' ling .. ..... ....... ..... ............ .. ..... ... ,\ust ralin rooper:uivc rl' t!Brl'lt 

C'hit:n Lu Pin~ ... ........... ... ........ ... ... .. ..... I..Alt lll!X ;;tu(h 

·lo m i anc .... .. ... ..... ... .... .. ... .. .... .... .. ..... J:l'EH: SU<1: t·~~10nal pl~ll'l'"•., ,., in t U1:;rn tor~o.sLS ot lnt{'nur Ala,lt., 

National Biological 'urvey 
~~------------------------------Chicn-Lu Pw • .... .. .... ......... .. .. .. ............. Rock{., L·o:k w.tt.ershP~I 
Chic11-l.u Pi.uf{ .. ...... .. .. .. ... . .. .. ... ..... . .. .. Ro.!k <'retlk W11Ar quali l.'l 

,J.,t'f ( OJU1 ..... ... ....... .. ..... ..... .... ................ floo~!' [lUJ)Ulaltllll dynam.ittl 
Jam~fl Drew .. ...... ... .. ..... ... ...... ..... .......... ALhk,t' fol't st aeee 
.llnitel !\.Jd3nnth .. ... ...... .. ... .. .. ... ...... .... . Coopt•rutive tll{rh:uiturc )Jt!~l sur...,c_y 
~hwo-Lu l'inJ<: .... .. ................. .............. Wt•l w1b munituriul{ !ltmlic» in Ala .lw (SCS funrirf'lg uldo ) 

Tr1ci.n W\lrt., _, ...... .. ....... .............. ..... ~ .. Spruu• nnd nh.l• r illtL:nt~.:UIIIl.'> 
Jultn Ynt'it• ........... ...... .. .. ... ......... ... ... ... .. l'11rhnn hBinnro• 11f th~l Alask11 lmrealtm·eHt 

Oregon State Unive1·sity 
.JefH'onn .. .. ...... ..... ... .... ..... .. ... ... ... ... .. .. . IA!uf,•HIIulosu 

Beddintr Plant Foundation. Jnc. 
:\fo•rmm Kat lllson .. ..... .... .. .. ..... ............ TctuJw.rnturu lind day h!llttl h requirmnent. t"ur· flowL•l·in~t om I tl.t:!•.·••lr•pmaLit crl Rrrnltllrdli ' 

USDA For·est Service 

Environmental P1·otection .Agency 
------------~ ~~~~------------------------~ E!t•nu Stmm•w ...... ... ... ............... .. .. ... ... G!ohu I o·ha ll!J.L' Pnviron mentnl t•dueatimt pruject 

University of Nebraska Lincoln 
na .. 'lU V,dt•nl:lm• ..... ...... .................. .. ..... 1\Torle lm~: ot mC!dlAIIl' 

Alaskn Hureau of Land Management. 
~-----------------------------!JGtlit•lm .... .......... .. ...... .... .......... ......... .. Thomp,ott JlUP r~IIC(tt•tati.tlll JUt)ni l• orin_. t•lnl.'cr utili~ rr>l\' t;·r-1• 

USDA-CREES 
f)rm:~ltl C'ttTIID!! ... .. . .... .... ....... .............. Mntin~ n.•a L>otT' :tntl .nolu·ulnr • hllrm·tt!l't~LH''> m Rlu.:oc:onlu :;u{t~ni Ag- ;: nnd Ag-S 
11onnkl C:u-lii'Jr ·····-····· ......... .... .. .. .. ... .. ScrN ninE! ucc ·,.;~irm ul Rn(anum ~~Jl. 
l>onald Curling ...... ............ .. .... ........ ...... \1.1~kh .~ XAl'l \P pwgr;un 

Alaska Department of Natural Hesources 
~----------------------------'lohi Campnn !I.a .. .. .................... ......... , F •r ... t .. , ··tmlt nl" 
TnLr Camp;u.u~llu ........ .. ....... ... .. ......... .. .. F"~"IL·v ( •IS ]lr•l.it'f I 

llnt Huhn ...... . .......... .. ........ .. ..... ...... ... . Ab.mdont cl mined lund>< rr .. ·la~ttntion wogram 
.h•nifPJ Mdlt• rtb ... ....... .. ..... .. ..... .. ....... VitLJ~ Ire< h<!>'U potlllnt.><; 
Alll'll \litlhc-11. J>ut lid tu. 
,JHy :\kKu11dric-k. CIIH. n-Lu P1U~ ... ..... . ,\hu,luJ rod rnminc; ll'<.'Lllnnhon h:mdbouk 

\'ul 2~1. ~u. ~ 



..... Ruseareh fumlin.l-! 

811 ,1h• .1 sr,arr w ..... ...... ..... . 

Jurnl n· .\ldk:ll h ..... ... .. ..... ...... . .. .. :-lt·t·d pn1.J1to 

Usibelli Coal Mine, Ina. 
" ej:. I II I ,tu~llb 

p,,, li,...Jm .... ... .. ... ... ....... .... ..... .. .. ... lkv ··~·t tall•nl ·il·'Hh•· .. ,, ,, 1'"" B\tll Rirl~o:• 

.h y Ml'l<Pntlrirk ........ ...... ..... ....... . 

Frito-Lav 

·robt f'ump11rwl1,, ........ ..... .. .... ..... ( h ·na I 1kt A pi'OJ•···' 
Jnm "'WnJ\, 1rth .. .. ................. .... . Up•1m;zm~ hiorcm1 liut i•m of pel.r•)h ~ 1m ta>nt11mm 

II Ll r~· lad. I" . ..... .. .. .. .. ..... .. .. .. .. .. . . . n~t ... n lt illnli'-n (I {' n Tl. l iunaltm)ltlCt6 • IH bm···lit: XI.JTJ( lpUI 
:-;,, " . Lluf I " .. .... .......... .. . .... .. ... C(tULlllllfltj or It n·uglilll' "n rl·u.t ilru•d ng JnJ ~l.'llUtic, 
.lcli.Ll<>t i\ lo 1~. l h ...... .... .. .. ... ......... ... JJI'P•Jrl ol" pul. lP lfi L1 ) IH .\1( 
·1 \1d~ 1tlt l\1. f\.nrl.;,pn ........ . ... 0 dt ivu •n C.ll du 1 1g i 11 .\K 
Gh'tht Judr~~· ...... .... ........ ... .. ..... .. .. .:,tUth "' rL'CI'IJI l'!JJn 111•: ;,t "~"' "' wln•t> ~rn c 
f~dmuttd f'm t;y(, .... ... .. ...... ........ ... E~mbii:,~hmorl ui' fll'TllH\Ot>nl. S<lll plu plot- fnr 111 ttlfurtn"' r:"'ll'f -t 1H lUL h'll:OY.Ih, aw1 ( hnngt! 

Ill lht' ( oppt•r r~ · ' 'I' drain:r 'i 
"' ·plwn Rp. ~ .,l\1- ... .. . .. . . . . .... ........ . :\1 u.k 1 iln!>t.>llhe Lhiul <."ircump.,J:U' t~r:inlltund t:<lllfen m· • 
Stl'ph •n ~I' 1rrm .. .. ... .. ... ...... ... .. .. \ rrnumtt ru ,! ,,,·:unomic cvaluntio11 of iora!i•! t'IVI'» f11r \K 
b . l'iJlt~Tn•w . ~ . R •r·kcr ..... ...... .. ... .. My•:'.Orrhi2.1tl in,t·ul 1Uuu t ·l'hmtjia--
.l.ly Md\.·nr -~··k ....... .. .... .. ......... .. !1t'Ctlrilin~ rundrt, 1 ·• ~n •Ill AK tnl •·xplurntio:t ' i~>H .:\~f'H A 
[lavirl VcrU.\lt: .. .... .. .. ... .. ...... .. .... ... t:~timllllll/2 ~11:rwm~· :->t•n" ' ,], ~ lh 
D 1. Vull\' 1 ... ... ... .. ... ...... . .. . .. . ... . llt•\' l<•pmt:nt I• 111 \lal'lk:t n w1 •lim• dd•·ctin~; 1111tl lllllllf'ing ~l ~I em 
LJ . \ •rhYI• \ . B ';c t· ... .. .. .. ... ... .... ;\f,,nitorin!; bori."al wd l.~nu.~ 

:-ilJ~iln 'l'udi) .. ... .. ... .. .. . ..... ....... .. ... .. 

ka .Foundation 
l't~l rii'IO l l( [,w 'Y ... ......... .... . 

try Counc il 
[) :It II! ltflW IY .... ... .. ....... .. 

LthlHml P. 11 .. ... .. .. .... .... . ..... . . . . 

Fred (Hoe(·knPr Foundation. Inc. 
------------~--~---

~t.·n:lm 1<111l.;,;o h ..... ... ..... .. .......... !lmv.t!t UJIII t.•vro lnt m~lll 11' ('Y' l Jflll'l!l 
:'\I, •rlnu K 11 I .. on .. .. .. ........ ..... ..... lhy .nmlui~h 1 lnJ.I''I'ntUI~ r<'!jllll\ wunts tur r.yt'l:tltltll 

A r, m•renlr.< !-lumn 1-'r I [J!·I/ 



con't ... .. ... .......... ... ......... ....... ...... .............. ...... .. ... .. ... ..... ... ........... .... ...... ... .... ... ... .... .......... ........ . Reh~arcb funding 

Formula Funds; July I, 1996-June 30, 1997 

Harry Butit:lr .. ................ ... .. ... .. ..... l'"mpnrnti\'C lc~, l·•n tly~;i~ of privatt: proporl~ tlh~ :rnll t't'lltllntiuu m th • ruml U.:-1 
1\hdJ:h:'l Punrio·1·1 .... ..... .. .. ........ ... ~laximtztng fom~~· qunUty <Jl nm·tlll ru l:.~ht tclt:, 
1 lmium Karls!'OH .... ... .... .......... .. .. Et lect:.-: ot' trrnwnn!'l:', 1'-!m J)~r:\tUt'<:' nf grow lJ, ntl dt·V••IH(•rm nt 11f grL>enhou~>C pt•nrhw!•d pi<IJil,; 
Ghmn-Lu l)tnll' ...... .. ....... .. ....... .. I l~ts:>ifJ.CIIItnn and i J·tel'!}a L lliuu of pt~mult'\14. o;otls 111 AI ... -~ n 
.l 1nw. " 'n lwnrtb ......... .. .. .... .. ..... lm('roviug ~,jj fllr.ll tt.y fill put;dl'l\2 unrt lctlUt:e in Alm•kn 
::::. t•pbt n Spnrruw ............. .. , ........ Nitrocctt tix:u ion, lto'Tlnl~L vi•·ld unilpt'r ibLc•nre ul Jlcrunruallt•guw .. ~ m Inwrinr Aluskn 
r, \l lt.:n ).litchcll ...... ....... .......... ... Pultm•l' tJiltnHil .. '-lrtl ltnn 
~~~ rinm Knrls~.otl .. ...... .... .... .. ... .... Em,roOJm'lllnl IJinnt phy,ioln~o.'}' nf~n •nhnUSt! produt.:,•d crop 
'Arol Luwi.<: ..... ...... ... , .... .. ....... ..... . ~lnrk~tin!! t\ l.n,.ku'" 1grinlltural and Jlfl •rt·'-li~·d ~ealoutl pmdu. l>' 

36 Ch rJl,~ Kim! hi . ... .... ... ..... , .... ... . \ILr•rnanvu crnp11 tor tht .. ubJIITt it• 
Uun C':trhrl)! ... ..... .... .... .. .. ........ .. .. Ev tlll:ltJOn of' produrtinr J.ll'fill 1«'1'1!, l uiJ 1\'llfb. nntl ttrJm\• Jhe:\;:,l.'H ol p{l t tHCI olllCI V~L!~btllle:~ 

Put I loll•m :w .. .................... ......... lic.rtlcltllur~ •rop pt'IXhtl~tiou for \K 
Ja:.o.huu Gt·f>enhe-n: .. ... ........ ...... .. ... H.c.~umnl econurnic umd~l ing for rl!m. AK 
.luj ,\kKcndrirk ... ..... .... ..... .... ..... . l ..ou~-!1-lllll u·~Jlomw to tlmd ~ !'11\'t!J!d.ltwn expurHlkDl il. i\n1ic \K 

· for v. iu.-
(• . AIIPn .M1l\:h, ll .. ...... ............. .... fil!l!iunnl resotm•h p tulllltll:- ami t'Onrdiuntiun, ·wt>st••rn r•·tfirm 
.hmtft•r !\irBcnth ...... ..... .. .......... ... Bifoln~cul liUIJPL1' ·llifln cot eui.l-hnrnc plnnt patllll!(Cn 

.Jnlm D. Fn:ot . • Jr ........ .. ..... .. . ...... . .. 
Edmnnrl Packr•t> ..... ..... ..... ............ Dt'lerJuinntiou ul th•• ~ro·Nth nud v~t•ld p<lto nh11l nt 1 .rrhrm fure·t ;;pt.'Cit~H in ALl~;;ka 
Edrmtnd P ckt."1. ..... .. ............... ..... 'l'I·Loe Rpvcwr; ~t'Owth und ~'ldd 1md :IJtt• prHm•·ttvit" 1f thf! ,\lll.Skll fl()l1h~J n fllre!ll 
.\l.1n Julwn"ill~ ..... ... ........ .. ......... . 'l'• rnlDria.lit,lllll fore-- t'!'oTeata •n11 l •ethllj." in ;\l:ttoka 
Dut Bdm ... .... .. . .... ........ ........... .... r~L l!) ~ l t>nt lor ~·~t:thluht\IL'OI pi \li(J(,Jd plant un dii-11 u.rlwd lull d.= 
DHv£' Vm-lida ... .. ........ .... ..... ........ Dt ••lopmL·al of m .\la::<kl'ltl A \'HRn walt.llan,f firu dt lt-"Ctlun nnrl nlllJIPIII.I: .. ysll•m 
r.It·tul ,Judny ... ..... ........... ... ....... ... l·'nre.~t bifldl\·~r,;;L) .-.~oUI'Cl'>~ in .\K. id£·n .n~a•1nn. lWlllll~>rin;, ~tntqncstw· mrul:H:t!mem 
.Jnh 11 Ynn~ ........... .. .. ......... ... ........ . J\!t .. ih>li...ism · uf chan~(! in IOrL':Et lk de• utnT usitwll, dcmeul ~upply in ~uc:a,-ssionul f.;r~•t;Lc of AK 

Financial Statement 
Expenditures - July 1995 through June 1996 

l'lu• followin!!' i 'l u ~taif•mell L nf r•xp~ndi t ur ~s nf federlll nnd swte fu nds for the fi~a1 y~Hr heginnin~ .July 1, 
!99.') and ending ,J une :·m. 19~.m tFY U()). NOTK Thifo i.s not an ::.te<"ountiJtg doclUnPnl . 

Fl~Jit::BAT. 

Hatch General Formula Fund"' 
llatdt R~·Jrion :Jl F'onuuln Funds 
Mdnlir'l Sh n.ni!" Formula Fund,. 

Onnm ~R \JI,;TS .-\NH Co!I.'Tft.\C'rs 

ST\'£'£ ArPnnPRL\T tON/PaoGI \M RF.< F.IPTS 

Tu'I',\L 

\ul ''4, !l!u, 2 

$ 8-1 :'\ ,52~ 

173,23~1 

467,315 

1,071 791 

:j, 906,041 

t pel't't•nt <.tl tot ;ll) 

13 1 

7.2 

16.6 

fiO..l 
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Professional staff profile 
Jobn Alclen , Affilia te A,..:;f'o<:iate Profe!-'sor of 

Form;try, University ol New H .1mpsh irc ' :)H, B.S.: 
Oregon Stah· Uniwrsity '71 Ph. D. 

Han} R. llndt>r·, 1\ ssucia t c ~·roft•,;sot· of Nnt.ural 
Resoun:es 1 ,aw; Washinf.,rtoP Str~te Univer,.;it.y 
'84, B.i\. ; Harvard Law School 'tiS .J.D. 

Larry Burkf', 1"1\r lll Stqwrintendent; University of 
Idaho '()fi, 11. ' 

l'uhi LIDnJlnndla Acting Fiscal Officer; Univ<~r­
F:.it.y t>f \lash '9:1, A .A. 

Rudy Candler Labora tory ~upervisor; C .. l<,rnrto 
SLatt Univcrsily '6i , H.S : Universit.Y oJ \ Iaska 
'74. MB. 'S7 Ph.D. 

Donald E. ( ·uling. Profe . ..;sor uf Ht•rt tcul tu rc: St.. 
Cloud "ll,t e Uu iver;;it.y, i\Ii n twsOTJ n7, n .A.; 
Univm si yo~ .Yf .;s\HlrJ ( tluruhia '69. \I .S ., '7i). 
Ph IJ. 

SI.E>phE>n M. Dofing-. i\ssociatt Protes,.;or of 
\grun JJny: K.1.1 nsas S ta lt• Uuivert-it) '78, B.S.; 
Uni cn;i Ly o :---Jdnn"ka 'l'tfl, M .S. ·~.:. P hD 

\\·arren E. Fi.SNll', I{('I'War c h A~sO<. 1111 ~"' 

.Jolul D. fox, .Jr., .1\ .... ..,oei: t · Prul'c;;ftfll <I L111 Ll 
ResoU1'CI s; Trin lLv C'1t ll 'l;tt· fi!<. B !:-> .: Unh• ·rsi l) 
ni'W<u-;h ne-t.,,, '70. 11.S .. '7f;, Ph D. 

Donn: Gindle> Puhlwaliuu, St JH'I'\.i,..ur; U liver-
si'\• of AltiskH l·.l'rhauk.s -~y B.A.; 'm), lVL\. 

.J shua A. Gre~nlwrg .. \ssut'iiltc Jln l'u;:-or of 
Rt•..;qu n.·t• Fe 11wmit.~; Uni' L'r1-0ity, r ( ' nnn• r t.icul. 
'H:Z. B.::-. : L L 1 ' l'rsi Ly uf . \L-t -k.t F11 irhru.ks ~-1. 
~Vl. ~ .: Wat'ihml{ton f:5L..tc l'ni,t·t·sit~ ·~lrl . l 'h .n. 

Dorothy J. Hf lm R4..!su~Ht Prnft•:>"'l' ,f ·~•·la ­
t ion Ecdngy; l JI'li'vPl'S ty I r l>t•l:m .!II ' ' (-j l i B. '-' .: 
l'tllVI:'r~;tt:v n :\·1 H:Ligan 'I(J, ~t.:-:.; C«~lnrnol l 't.t e 
Univt•rti ty 77, .l\1_0..,, -~1, Ph.D. 

Patt·icia . ITooloway, \-...:m i;tt Pnd' .,.. I! ul 
Hurtknlt'll rt•; ~lillt'"S\ llh~ u liVl'I'-.Jty or p,. .u.-.yl-
v:.utia '7 ·~ JL\: \'~·.t'-'fur glun Stntc I I '1iwr~ll\ '7h 
;\I.S .; Umv<"t-. ty ol Mmn~'tll!t · 2, Ph.D. 

Y(tDI! Huang. RL•:,:t';.,.tch A~~CJeiate: Univt't ";iy uf 
\Yi~I'Oil::·lll . l\Jadisnn, Ph.IJ. 

Ft e d ric M. H usby, Proft.·F~II· of .\nim I ..;<'IUH;r' , 
.\ctin~ I ir•·ctm· ,', lwol 11l A~Ill II 11 P 111d Land 
Reo;olll'Cl'~ !\.I.H1.tgem1 nt.. :uul Aclitlg f>~an , 
Colle~l' 11 • 't~tllral Ht ~n1wte lkv1•lopnwnt 'uHI 
Maruwt•mt•nl: wa ... h1nl{1tH1 S tatl lJniVI'I'flity '1-i(). 
B.S., (~t1, \1. S ' ';' I . Pl-. n. 

Alan .J u hc•n vtlle P ·o 1 ~·;,;(ll •J. H.<··F•Jtn L ' ;l M.mn;::"t-
Ilt~>llt · XLtlh C n ll i n;t SJ, t: t'oll•gt~ ur \ ;!tiu l-
1 tt'P ·m d J:; ul!inN·nti~ 'n2. I).S. ; Wt•,;l \' i.r~inm 

University '6·1. 1\t.~.; [lniv('rs it.y of Montana '7tl, 
Ph.D. 

Olcnn P. Judav \,.;,., )("lllll' Pwlec,sor ol Ful'• ... t 
Bcology; Pu rdm U ni;er•Ll,) ' j2, R S .; OnJ~<•u 
'-)t~\ te Un iver ~ I t.y 7f). Ph D . 

M.eJ'iclm G. Kml~"ion. AH:-lut:iutt P rofcs;;ot •Ji. 
Hortieult.uro: 'l hl' SV>uli,.h Ut ive1 .;i t:, ul r\,.:tr icu l-
tural bcienc<. . '79 , n q .. Mich van~<. te un've r-
slty '34, lVI.S., '87. Ph_D. 

Charlt"s W. KniR"ht, A;;soctaTe Proft·~"ol' l •i' 
A£lronoruy; l\.a n :.u•" "L 11~ Umv(m:ity 'iO H . .S, '71, 37 
M .' .; Univ( r'li1y of' \Lt>l k..a Fau·h;1nk' ·l:l:s, Ph.l) . 

.Jamc•s Levisnn \ct 1 1~ BU.'-'11 I'"~ ~laJtn~e··; UniY•'t'• 
'-'ily ol Alask 1 Frml.. uh~"~ "7H R$. 

Carol E. Lewis, f't of~ ~-sut ,,: He• ,C'un e:< ~h n~gc ­

ment. Unive s i•.v ol l'lotidu ' ti ~ . B S. ti-l \i.S.: 
C L•or gctown Llnivu::.ilv 'Ill J I .D: Lniw·-Eity r,f 
Al.t~:ol<i-1 Fnil'hank,; .1:1,1\l.B.A. 

.Jt-nifer H McBeath Pnt'~.·--HOl' of Plant 1'.1Lholo~~ . 
N ttlonn I r'Jl\1, Ill IJr 1\'l~ l'sJ[ \ T '6) 13. ~ . llnh l:'t .... iry 
of Californu1 Da\ l· ';'f•. \t.~.; Hut ~Cr'- l}uiven;atv 
7 ! , l'h.Jl 

Juy D. li<.Kendrit•k Pnll't"-·llr \'II' A~ruw•t y : 
Univ1•r-..it\ nl ldal u '(13, B K, 'Eih, ~u.; ~· h.dnR<h 
Atalt: U tnVI:'T"Jt_\ '-;- 1 , Ph.D. 

Caty J . Mic~h~dsun, RBSeun h _\ss>Jciutl!; lJtllVPr-
" iL\ f1 f' Anzona '';' I. H S.: Iowa ~tal{' l nivt·rt:.ll.Y 
'Hl. M.:-. . 

fl. Alleu M •t<. hd1 .\ luu: Um~ct 11- \F l!..S, ·tnt! 
rl'!SnciatP P ll ll'S,.fll' ( r A grtll\Oilh : u liV«::r~iLv of 
( a.ltOl'lllll, :l.l~'H~J.i · '71. f3.~ ~ ~~ J\1 8 .. "77, 
Ph.D. 

Edmund C. P ncl(t•t•. A,.~t>Cilltl Pru!'e3Sor IJI l'un•::~t 

f\latt.J~t'!lleJJl. : IJ111> ·t :;il, •1l j\ltmtnurl 'H:! B.s: 
\ nl • C u wm,..it~ r,a 'Vf I .· lhuversih nl \lmn 
:-.11! :1 '7n. Ph D. 

1\Uchad T. Panciera "ociotc l 'roft•:o. ... or •)J' 
\ ~J"IHWmy: IJni\ t'rF;ty 11 t iuclp, 71. B.~ •. ' 79. 
1\l.~.: T\·tlllg.\ h·1.1nia Stah~ Univc. r~tl • -~~ - Ph 0 . 

r.ar,·eu \V. Perney. HurrlPr; Cnl Poly Son J,uJ~ 
( Jbiapu '90, Jl, . 

Rad1nrn ,J. P E>rsnn ~·t:ucleut ~ffair~ Ct,ordimHor: 
1\lrml:J 1, S Jl • Vt 1\o'l'rliit,· '77, B.S .. 'Rt;, M.S. 

Chien-Lu Pu.(!, P· 1 •J;!>!Jl uf Agn.JIII)m •, ::ioil 
~cicn t i~t ; Chtl!H, I filn U uiv~r~itv, '[ niwau '6u. 
B .• '.; wa .. hilH::•·· I :o-tnll• Uttivcrsity 73 ru.S .. 76, 
Ph 1>. 

Peter t:. ~t·m·up . H"t:oClll'th A :--c•ciafcJ· l f•lm·ndr~ 
~U•tf' Univc·l·sitv ' fjti , R::' . 

J\.CJ •J~mrrolr8 ~umm(!l' Jflf\T 



D r ew H. hain, Ass is tant P rofes:-;or qf Ani mal 
, cic n<:e (Reindeer); lJ n ivt-t•siry of V\ yoming '8J , 
I3.S. ; '8H, M.S.; Univers ity o r Nebraska '9<1, Ph.D. 

F.leno B. S p arro w, Affilia t e t\ssociab · Pm ft;ssot· of' 
Soi l Mierobiology: Univmsity of thv P lulin pines 
'n2, B.S.; Cornell Univer~:-ity '() (:) :\1.8.: Colorado 
State Ulliversity '7:3, Ph.D. 

~tephen D. S pan·ow, Jr .. ~rofessor of' Agronom y ; 
• ' orth Carolit a ~ tat.c Uni\rel'si ty '69, B.S. ; Colo-
ratio Sta Ll• Uruvers ity '7:3. 1\t.S.; U uiv •n ;i ty of' 
:Vlinnesoln '81 fll.D .. 

Su:::.an Todd, Assistant Profus sor of RPgional and 
Land Use P l!mning; Bryn 1awl '7f:l , RA.: Unive r-
;;;i ty of M i<·higan '79, M .R.l'.: Univer..;ity oJ Michi-
gan '9(>. Ph.D. 

as David L. Verb yla, Assuciall! Profcss01 <l!' Geo-
gra phic- Jnfou n at ion Syst P!hs; Rutg(' rs Umven;ity 
'79, l3.S.: MiLhigan S tutl• Lniversity '82, i\1 .S .; 
Utah State L n ivccsitv '88 , Ph .n 

James L. Walworth. As,:;uria l~ Proft's >-Ol' off·oil 
Fert ilit_y/Ilorticultm e ; Uni\ L~·-:1 1 y ofWit:>con ><in '76. 
B.S .. '80, .:Vl.S ; Un iversit.v ol C.t'nrgin '80, Ph.D. 

Joh n A. Yarie, Prt ,fessor nfSilvicultnn •· Wes t 
Virginia On iwt·sit.y '71. RS: Univt.'rsit.y ol'l'v1aine 
'74, 1\l.S.: nivm~ity o£' Bntish Columbia 'iH. Ph.D. 

Emeriti 
1\J·thur L . Bru.ndn~e, Profl•:.;sol of Ani111al Scit.>nCQ 
Robe•·l A. Dit'terich L>rrlt'Cl:'I>OI' of V~;tcrinary 

~cient~e 

Don H . Dinkel PJ'Of'Lssor (Jl' P:.tnl Ph\'l-'iul l"-'Y 
.James V. D1't'W DNl~ r•f S.-\LR\1, Diru:~tor of' AFES, 

nml Professor ot Aj,fronomy 

A nthony F . Gasbarro A.cHori lt~ Pror~s::;or ol' 
.Forcstr ) F.xtensinn 

Alan c. E pps, f>rofl•ssor or NRtl!tal itb<JUJ'I'P,.; 

I,esli•~ .J. Klebesad«'!l Pmfc::;!ior ol A~r mom) 
Charles E . Lo~sdon. Prnle~~,,r of Plml Puthol~>goy 
\Villiam W. MitchelL Profi'R~()r of Agrouum\ 
Bonita J . Ncilnnd, Profe,.,~m· ol'Lanll H1•sourcP;; 

and Bolu ny 
Sigmund H . Restad, \s~ist nnl Dir('ctor, Alao.ka 

A F'b.;S 
Wuyue C. Tbomns. Pro1es-"Ol' ol Economin; 
Keilh Van Ckve, Profe.-;~ur qf rorP~U·~ (.SOIL'!!) 

Robert B.Weeden. Pmfcf':ool' JJ[ He.-,o JrC'e,.; Nlan· 
a~eml!nt 

Achievements, activities, news 
AFES/SALRM long-timers 
Tht~ folh•wing employee>l ncelved nwa.nl-l duu11 gh 
the Employe~· Long·evity He1·~ ili(m Pn>gr am· 

Thu-ty years : Mctry Ro~rcJ. 

Twenty years: l~ohe1'L S cWPntnu-
~ iftNm years Dunald C:•rlmg, C:re!! Fin~;taJ, 

Glenn ,Juday, Stt•plwu Sparww 
T~n Year !>: Dunnltl Clo::;c:L·tl ~lt•plwu Spm·I!:-
Five Years: Katbyru Br<Jinanl, Jamet< 

Erit.:kson , Peht·u H · t~-;en 

SALRM students excel 
Chancello.r's List 

Doug .\dkiu ;;. Bl'L.l ll C'ha!"lton. nrnnt 1\lt!t:UZI'i ; my 
!\Iot•owgk.i, Rochellt• Pignrs.;, nnd Jerry Soplnnda 

Dean's List 
Rt·bect::.t Ke lleyho u!-1-e , S am a n!ha Lown , J a equeli1w 
1\[Pumann , Ant hony Po y n c, Er1c P<!t cr<:l)ll , 
Marylou Hiclm r d. Sur-,nptw Trillbosc, E m1ly 
Vn<;h.c lJ , Hea ther Welb, a nd Cb.a rlPne Za ppa 

Yvl. 2!) No. 2 

Faculty promotions 
Two Al-'BS fncult.r· v.· ~.e promolt!d tt full prof<·,.,~m·. 

Dr .• Juhn \ arie wa.s pn nwtell tn Pt·£,f :-.,;••J of Sih•i· 
cullul'e and Dr. Dl)l Helm w<Js !lllllllOll•d til Ht=· 
s <'::trch f'rol'es,;or ofVt ~wtnt i m l.:.v Jogy. 

1997 SALRM gt'aduates 
Congralulation.-. to tin· 19!f:" :::;, )nul t1f Agnt nltUI'C 

and Land Rt•hoUr'LPs \•lanngcml'nt gratluutf•l:i : 
I~H.D : Hubl·rt ,\. (lt t 
1\TASTE.RS OF SCIENCE: Chl'it.ltina (Youngl 

BelL Kr i.;:,;tja11 BH·~£·ndnhl, Dar.1 ~1. Fdl, :\orlrew 
Bnlser. T inwthv H11111mrmJ WPm!~· J.,Jyu, Gt·r·g 
Rouh•, and 1\ntltn n T it l.1. 

BACRELO R 01• Sf lliJIWCE: Gordon L. 
\ mun•bon, J a;;on P. Downiu~. Sll'J1ltanw -\. r1bb~ ­
' aito, Larry F. Gil1Jcr1 Dnni ·1 A HaU. 'l'y1 me E. 

Hippe . • Jami1• Hollingswt~rlh . 'c lm Rarnard, .Jennj-
fer C'lur1~. Ch r i,.,IPplll'l' ,J~ 11ak. t.b .... .:: I,_ Kellv, 
Sama1 t.hn l..,.)wn .racqudin,• ;v1u1 nann , Alnn f'~ock, 

.Jcnni t'r>r KauntL, David Thompson, '.Mnr)' L. 1;\ righL, 
ami Chen l WH'b ,t nlm 



Retiring: AFES staff move on 
h.C. Chris tensen hegan wor·kmg 
for AFES in J u ly 1982 as a fi ld 
1and. H(~ worked in the dairy 
barn f'or a winter nn d t he n in 
maintenance hefm·e becomin g the 
cxpeditor for tlw f>ahnet Exp('l'i-
IIH:nt Station. Christensen :l;Uy · 
Llw best part of bis job was, 
··working with t h t! diffen·nt. 
denartments a ncl tindin g out vha t 
t hey did , and being abl~· t u fin d 
1wcessa. y iwl1ls in an onH~rgenr.y.'' 

l·hs retirement p la ns indude 
tal,mg a vacation with wife 
rlnrlene a nd t hen looking for 
anot her job. 

Hoh ' (·hlent ner worked as a 
t1·1 h nici<in nnd fidel ::;upcrvisor· at 
he Foref; t Soih-; Laboratory in 

F' i1 bankR for a pproximately 2 9 
y c•a r s. Schlt>ntncr worked hard 
nud p lays even harder according 
t0 fo1•e,;l soils supervisor, Lol.r 
(lJi\"Cl'. 

~.:'c:hl<mtner has tri8d h is hand 
at dog mushing (in ..lu ding <larly 
l.i it nrod races) a n d pref<~rs r iding 
hi'' h icyde th: n d.rjving h is car . 
Fur his retirement . Schlt·ntner 
pl. HI ~ to Rpend a lu t of time on hi;:; 
hnc.P in Valdez. 

H-1b a nd Sharon Schlcntncr 

J . Stephen Lay, communications 
m a nager for l.hf, .\laHka Coope ra-
t ive Ext~:·n:;ion and formcl lllh li-
cat.ions supervi<>m· for th1~ 

Agricul tur al nncl Forest!')' G:'l.peri-
tnL>n t , t,• ion , r<' l!red fJ om the 
lin veJ•"ity of Ala ~-;ka F a u ba nks 
Apr il 1. Lay carn<.!d a B. A. i mm 
Trinity Lniversity in 1909 and a n 
M. l\.. from The Ohio State Uni-
V( r "Jty in 1 98~. lle and hi::; 
fami ly h ave moved to LacEly, 
Wash. where Lay hope::; to work n 
liltle, tl·avcl to exotic locations , 
:md have fun. 

Lav wa~ involved iu I ht~ Agri-
cult ural Educator" 111 Ed tC" ltion. 
the Society of Profession,tl J our-
nahs ts/Sig-ma Delta Ch;: Seere-
f,a , (1.987) and Pn~s idcnt-c l cct. 

( 19~9) for the FarLlwst North 
Chapter; Fairbanks L1rc~s:-. Club; 
ColiPge Rotary: ~tnd cofou n der 
and member of tlw F'airhank s 
Public Relations Round 'l'a h le . 

Dou Brainard i~-; p robably one of 
th o 8 xperimen t Station 's b ttc r 
tlil\'t?led employees. ht l !lfiB h~.; 
worked in the Agn cull••ral nd 
F orestry E.xrwl'i m l!nt SL.tllnn 'i 
dnin· b: w a t Fai 1'hank~ Kt :.H ion. 
F •om 1H7._: l.tJ 1 9 .~J Rmm~ nl was 
farm ,.,upcrinlentlt:nt at d w 
Home r lled !\l~at Center and then 
h e moved Lo P a lmer. 

Bra inard is r!'li.-in~ fl'olll h is 
herJsm a n po~itio:t to <~ al l ; t 

small hay opemti.m and In ... pend 

mor" im •• fi<=lnng :tnd huultl"£?:. 
"'fJ.. 1I'S1 p:trl qf lllV Jrlh Wl.! S 

h ilvtng ohJt::Cl ivr• stund.1. dF to 
111 ·a ·ure pll t~n·s s. Thl'r~ w'l .~ a 
~n·nJ beH!>e of "tCCmn pJ j ,hJlle!ll 
[rom p11 thug m ilk iu tl1e t n 1k," 

he said. 

Watrt>n Fi. t·~ joih1•rt the \ FH4 
in 1 ' Jl""'ltl .~~,..1.,, wh.1 Dr . • Jay 
Md{t·lulrtt·k'. n·v<·~L lation "'' u!lit:s 
on t lw Nnrt h .Slnpc·. H t ,h,•vt lop,,J 
s ttP nutps · n1l t ~tne<:'nng dwv-. 
ings In grmd n·vf' ~ttut!fln plots 
and supen ·isC'd l.beir cc,t :sl1 t lc:t.im,. 
FisC'u <le:.~n cl and craft ed a 
me('h:mic."l seed hm ve:·Ht!I' to 
coll t>(t L a tivc pl .. w l ,..t;< d,., e!li· 
cientl.' nnd wil ht 111 damage H":< 
artis tic la l~nts ,. en. u ctdl.tJ 
compiJ 1~ hu.mlt•( d.-. ufbllt,t:1i Gl 
illust ·at ion!:! uf .ut. i\t.Jl l.utH..:. 

Fi. .. wur;'s tult 1 '·'plan ;-; w 11 
indud • man · h, k c:ou tl rv 
advt~ntu r<." < II~ lH" trw!. vt•hidJ•, 
'' the ilm 1l1r1rd Pr .' ' IIi~ tLTOm 

plls l •w n l !l ch ... tw~uu--h him :ls 11 

s inj...'l.lbn conlrihutor to our 1\: ~trth 

'-'lop< re!".£'arcll . ..;a1d Dr. Jay 
Mr· l\L nd r i. k . 

::11 11 u r l'l'.ll 
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1998: A ,. ES Celebrates a Ce11tury 
The gJ·icult ural and Forestrl E 11 ·rimcnt tat ion first open<~d its doors in 
. iikn. AJa.,.] a in 189 ah n U'""'I)A federal research tation. 

A Look Back: 

• .• I 

·' , 


